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SEVENTEENTH ANNUAL 

Report of the State Geologist 

IOWA GEOLOGICAL SURVE:Y, 
DES MOINES; IOWA, DECEMBER 31, 1908. 

To Governor Wan"en Garst and' Members of the Geological 
Board: 

GENTLEMEN :-During the year 1908 the Geological Survey 
has been active in a number of lines affecting the 'welfare of the 
state. Co-operation with the United States Geological Survey, 
in the work of preparing a topographic map of the state, has 
been continued on the same terms as during the year 1907, the 
work of 1908 being limited as before to the coal producing por
tion of the state, and ·chiefly to the Pella quadrangle. It would 
be a matter" of very great economic importance if our coal areas 
were covered with standard topographic maps, and it is the 
purpose to extend the mapping in these areas as rapidly as 
possible. Such maps are needed asa basis for the study of the 
vertical distribution of the coal seams, a matter of much scien
tific, as well as of economic inter.est. Giving reliable detailed 
knowledge of the surface configuration of 'the region they rep
resent, they are of the highest value in the solution of problems 
relating to drainage and soil conservation" The best location 
for wagon roads, electric lines and steam railways, so far as 
grades are concerned, is determined at once by reference to 
such maps. In a few of the states the topographic work is 
complete as 'a result of active co-operation of state and national 
surveys; in the other states the urgent call for co-operation is 
very much greater than the United States Survey has been able 
to meet. It is hoped that the work in Iowa may be <Jontinued 
until, not only the coal areas, but the entire state has been r eli
ably mapped. In the north-central · part of the state, where 
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questions of drainage are vital and must be settled by compre
hensive plans that have no regard to township or county lines, 
maps showing minute details of topography are among the pre
requisites to success. The r ate at which topographic mapping 
can be carried on in the several states depends on the national 
appropriations for topographic work. Iowa, in common with 
many of the other states, has a very direct interest in the 
progress of the topographic branch of the United States Geo-
logical Survey. . 

Besides the Director and the Assistant State Geologist the 
corps employed in the regular work of the State Survey has 
been about the' same as during previous years. S. W. Beyer 
and Ira A. Williams, with such assistants as they wer{l author
ized to employ, have continued the investigations on peat and 
road materials. The peat work is practically finished and the 
report will appear as one of the papers making up Volume XIX. 
It will require another season to complete the field work on road 
materials. Henry Hinds, under the direction of F. A. Wilder, 
completed the field work on ·coal, and the report on this subject 
will soon be ready for the printer. Dr. Geo. A. Smith of Shen
andoah has re-studied the section of the Missouri st age, gener
ously devoting a large amount of time to field work in order that 
he might personally visit and re-observe the natural exposures 
and gather data for more detailed correlation. His paper has 
been re-wTitten and is now r eady for publication. W. H. N or
ton has collected the facts disclosed by the activities of the 
present year relati~e to deep wells, well sections and under
ground waters. S. W. Stookey completed the survey of Powe
shiek county. M. F. Arey finished the work in Grundy and 
'made a survey of Davis county. T. H. Macbride worked in 
Calhoun and Greene counties. B. Shimek made a very thorough 
survey of Harrison and Monona counties, adding to our knowl
edge many ·facts of exceeding interest from both the practical 
and the scientific points of view. The Mineral Statistics have, 
as usual, been compiled by Dr. S. W. Beyer. . 

I have the honor to remain, gentlemen, 
Yours respectfully, 

SAMUEL CALVIN. 
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MINERAL PRODUCTION IN IOWA FOR 1908* 

BY S. W. BEYER. 

VALUE OF MINERAL PRODUCTION. 

1906 

Coal . ... . .. . .. . . . . ... . ... . ..... . . . . . . .... ... . ........ $11,619,455 
Clay . ....... ... ..... . ..... . ............. . .... . .. . .. .. ..3,477,237 
Stone including lime . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 577,782 
Gypsum .... . ...... . . .. ... .. ... . .. . ....... . ..... . . . .. 573,498 
Lead and zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,300 
Sand·lime brick ... . ... . .... . . .. .......... .. .. .. ... .. .. . 38,225 
Miner al water, .. . . . . . ......... . ... . ..... . ......... . . . . 27,540 
Sand and gr avel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74,380 

Total .... . .......... . .. . .. . .. . . .. . ..... . .... . .... $16,414,4'47 

1907 

Coal . ..•. . ............ . ................ . .......... . .. . . $12,258,012 
Clay ... . ................................. . ........ . .. 3,733,476 
Stone including lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 648,135 
GYPSUIIi' ....... . .... .. . ... . . ........ . .... . ... . ...... . . 730.383 
L ead and zinc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .. . . . . . 58,400 
Sand-lime brick ... . . . ... . . ... .. . ... . .. .. .. .. . . . . . . .... 55,618 
Mineral water si .. . ....... . . .. ...... . . . . . . .. . ... . . .... 33,400 
Sand and gravel. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110,501 

T otal .. ... ............ .. .. . .... . . . ............ . .. $17,627,925 

1908 

Coal .. .... . ... . ...................... . . .. . ... . ....... $11,772,228 
Clay . . . . ............ ... ... _ . . . . . . . . . . . . . . . . . . . . . . . . . . 4,078,627 
Ston 3 including lime. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 569 ,775 
Gypsnm . . . . . ..... . . . .... .. ... . ... . ........ . ...... ..... 564,688 
Lead and zinc . ............. . .. .. . ..................... . 26,799 
San d-lime brick .. . . . . . . ... ... ... . .. . .. .. . .. .. .. . . . . . . 42,881 
Mineral waters§ . . .. . .... . ..... . ..... . .. . . . .. . .... _ . . . . 58,900 
Sand and gravel** ...... . .. . .......... . ... . ..... '. . . .. . 976,549 

Total .... . ... . ......... . ............. . ........... . $18,090,447 

°The mineral statistics for 1908 were collected through co-operation of the Iowa 
Geological Survey a nd the United States Geologica l Survey. The slight d ifferences in 
r esults shown below a re due to natura l variations in inte rpr etation and editin g of 
r eturns. 

, Miner a l pa int is combined with mineral w a ter. 
iMiner a l pa ints a nd iron ore a r e includ ed with m iner a l waters. 
§Min eral paints included w ith m ineral waters. 
"Portla nd cement inc luded w ith sa nd a nd gra vel. 



4 MINERAL PRODUCTION IN row A FOR 1908 

The mineral production for 1908 shows a gain in the value of 
clay products, mineral waters and sand and gravel and a falling 
off in all qf the other mineral products produced in the state. 
The greatest shrinkage was in the coal production. The total 
value of mineral products marketed shows a gain due to the 
opening and operation of the Portland cement plant at Mason 
City. Prices for all the mineral products of the state, save 
coal., were lower' than for the preceding year. The manifold 
uses of cement and the greater, effort directed toward the better
ment of the public highways are responsible for the increase in, 
the production of sand and gravel. The great increase in the 
manufacture and use of drain tile owing to the continuance of 
wet years swells the clay output. The outlook for 1909 is favor
able for ~n increased production in 'all of the more important 
mineral industries. 
Tab~ I gives the total mineral production by counties and 

follows herewith: 

TABLE NO. I. 

Value of Total Mineral Production by Counties for 1908. 

0", 
~~ 

Counties '0 g Coal 
0'0 
Z 

Clay 
Stone 
and 
Lime 

Miscel
laneous 

Total 
Value 

Adair .... .... . .... 2 ___________ $ 7,300 ___ _________ __ ______ $ 7,300 
Adams .......... .. 14 $ 42,235 25,289 __________ __________ 67,524 
Allamakee .... .. ... 2 ______________________ $ 242 __________ 242 
Appanoose .. .... ... 71 . 2,151,905 28,648 __________ __ ________ 2,170,894 
Audubon ........ .. 1 ____________________________________________________ _ 
Benton ....... .. ... 9 ___________ 28,674 491 __________ 29,165 
Black Hawk....... 17 ___________ ___________ 13,405 $ 41,915 69,920 
Boone ... ... ....... 15 , 461,544 53,475 __________ __________ 515,019 
Bremer ...... ... .... ____ __ _____________________________ ~ ___ _________________ _ 
Buena Vista .. .... . 4 __ __ _______ 40,000 __________ __________ 40,250 
Butler ............. 1 ___ ___________ ________ ___ __________ ,, ________________ _ 
Calhoun .. ... ...... 3 _____ ______ 36,900 __________ __________ 36,900 
Carroll . . . . ..... .. . 1 __ __ __________ . ______________________________ :.. _______ _ 
Cass .. ....... ...... 2 ___________ 19,200 __________ __________ 19,200 
Cedar .......... , . . . 3 _____ ____________________ '_______ __________ 38, 199 
Cerro Gordo ....... 11 __ _________ 723,988 30,775-______ ___ 1,447,868 
Clarke ........ ... .. 5 __ _________ ________ ___ 1,345 __________ 2,745 
Clay . . ............ 1 ________ ____________________________________________ _ 
Clayton ........... 11 ___________ '5,272 9,804 905 '15,981 
Clinton ....... . .... 10 ___________ 15,450 1,870 __________ 44,699 
Crawford ... ....... 2 ___________ 6,520 __________ __________ 6,520 
Dallas ,......... . .. 7 299,407 178,488 __________ ___ _______ 477,910 
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Counties 

Davis .... . .... . .. . . 
Decatur . . .... . .. . . 
Delaware . .... .... . 
Des Moines .. ..... . 
Dubuque ...... . ... . 
Emmet .... : ... .. . . 
Fayette .. .... ..... . 
Floyd ............ . 
Franklin ... ....... . 
Fremont ......... . . 
Greene . ... ... . . .. . 
Grundy ....... .. ... , 
Guthrie ...... . .... . 
Hamilton .. . ... . .. . 
Hancock . .. ...... . . 
Hardin ........... . 
Harrison . . ... . ... . 
Henry .. ..... . . .. . . 
Howard . . ......... . 
Humboldt .. . .. ... . . 
Ida .. ............. . 
Iowa ... .......... . 
Jackson . ... ... .. .. . 
Jasper ... .. .. . . . .. . 
J efferson .......... . 
Johnson . . . , .. . .... . 
Jones ....... . . ... . . 
Keokuk .. .. ...... . . 
Kossuth .......... . 
Lee .. ... . .... . . ... . 
Linn ............. . . 
Louisa ....... ... .. . 
Lucas ...... . ..... . . 
Lyon ....... .... ... . 
Madison ., .. .. ... ,. ; 
Mahaska .. .. ...... . 
Marion ... .. . . . ... . . 
Marshall : . .. . .. . .. . 
Mills . .. ... . ...... . 
Monroe ...... . . .. . . 
Montgomery ... ... . 
Muscatine . ... . .... . 
Osceola . . ~ ... . . .. . . 
Page .... .... .. ... . 
Palo Alto ...... . . . . 
Plymouth ... • . . .. .. 
Pocahontas ..... ... .-
Polk . ... . ....... .. . 
Pottawattamie . . . . . 
Poweshiek . . . .... . . 
Sac .. .. . . . .. ... .. . . 
Scott . . ..... . .. . .. . 
Shelby . .. .. .. .. . .. . 

TABLE NO. I-CONTINUED 

Coal Clay 
Stone 
and 

Lime 

Miscel
laneous 

Total 
Value 

4 7 ,400 ~__________ __________ __________ 7,600 
2 __________ ___________ __________ __________ 4,157 
6 _______ ____ 6,904 120 __________ 7,024 

17 ___________ 11,484 . 18 ,798 10, 100 40,382 
22 __________ ~ 29,536 39,017 32,224 110,777 
1 _______________________________ ~ _____________ __ _____ _ 
9 _____ ____ __________ ~__ 5,665 1,890 17,555 
7 __ _________ ~---------- 1,650 2,680 5,313 
1 ___________________________ _____________ ~ ___________ _ 
5 ___ _____ ___ 25,082 __________ '-_________ 25,082 
5 30,581 29 ,549 __________ _____ _____ 60, 130 
1 __ _________ ___________ _______________ ' _______________ _ 

14 36,975
1 

20 ,21L_________ __________ 57,193 
2 ___________ 60,342 ___ ~______ __________ 60,342 
2 ___________ 8,500 __________ ______ __ __ 8,500 

14 ___________ 59,520 37, 852 209 97,581 
4 ___________ 6,300 __________ __________ 6,300 
7 _______ ____ 21,557 __________ __________ 23,732 
5 ___________ ___ ___ _____ 578 _________ _ ' 6,678 
3 ___________ ___ ___ _____ 1,454 ___ _______ 21,454 
3 ___________ ___________ __________ 2,600 2,600 
Ii ________ ___ 37,230 __________ __________ 37,230 
5 _________ __ 4,750 49 ,756 __________ 54,506 , 

13 695,078 29,470 ______________ '______ 766,548 
5 ___________ 71,168 __________ __________ 71,268 

11 ___________ 23,580 __________ 8,095 32,487 
14 __ _________ 13,211 53,707 ____ ______ 66,918 
19 34 ,(j44 72,804 623 __________ 107,471 
1 _______________________________________________ ____ _ _ 

13 ___________ 8 ,220 33 ,472 __________ 41,692 
20 ___________ 18,51,7 75,065 16,229 120 ,454 

7 ___________ 7,850 5,623 __ ___ __ ___ 13,473 
2 ___________ ___________ _________ _ __________ 16,343 
2 __ ______ ___ _________ __ __________ 5,831 5,831 
5 __ _______ __ ___________ 29,428 __________ 45,165 

28 1 ,182,64868,814-_________ ____ ______ 1,251,462 
18 432,390 45, 360 __________ _________ 478,112 
9 ___________ 39,087 __________ ____ ______ 71,965 
3 _____ -'_____ 7,840 _______ ___ __________ 7,840 

13 2 ,801,465 _____ ______ __________ __________ 2,801, 465 
, 5 ___________ 5,780 __________ __________ 5,810 

2 ___________ 23,635 __________ 12,880 ,36,515 
2 ___________ ___________ __________ 2,534 , 2,534 

12 31,993 35 ,995-_____ __ __ 12,175 80,163 
5 ___________ _______ ____ __________ 3,209 3,209 
1 __ ____________________ _______ __________________ ___ __ _ 
2 ___________ ___________ __________ __________ 14,656 

56 2,816,082 560,026 ____ __ ____ 66,416 3 ,442 ,524 
5 ____ ___ ____ 49, 791 ___ ____ ~- _____ __ ___ 49,791 
6 ______ ~---- 44,020 __________ _______ ___ 44,020 
3 _________________________ '-______ 5,470 5,470 

15 ___________ 126,871 88,450 ___ ____ ___ 120,005 
1 ___________ ____ ____ __ ________________ ______ __ _____ , __ 
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Counties 

MINERAL PRODUCTION IN lOW A FOR 1908 

TABLE NO. I - CONTINUED 

b 
. ~f 
.... OJ Coal 
~~ . 
Z 

Clay 
Stone 
and 

Lime 

Miscel- ' Total 
laneous Value 

Sioux .. ....• •• • .• .. 2 ____________________________________________________ _ 
Story ...... . . . • •• . . 4 ___________ 37,860 __________ __________ 37,860 
Tama . ..... . ... .. .. 6 ___________ 75,391 __________ __________ 75,391 
Taylor ..... . ... . . . . 8 ·33,881 9,2Q1-_________ __________ 43,088 
Union . . . . .... ...... 2 _____ .. _____ 33,925 __________ __________ 33,925 
Van Buren .. . .. . .. . 13 ?1).964 6,939 492 __________ 34,395 
Wapello ........ . .. 21 291,079 76,434 18,150 9,365 398,028 
Warren . ........... 8 16,633 . 19,847 ____ _____ .-. __________ 36,480 
Washington .. .. .. .. 10 ___________ 42,511 1,701 __________ 44,212 
Wayne ............. 9 234,843 ___________ __________ __________ 236,593 
Webster .......... . 30 127 ,604 578,310 __________ 567,238 1,273, 152 
Winnebago . ........ 1 _____________________________________ _____ ___ _______ _ 
Winneshiek ...... .. 1 ____________ __ _____________________ ___ ______________ _ 
Woodbury ......... 10 _-'-_________ 224,623 __________ 46,370 270,993 
Worth .. . . .. . . .. .. 1 ___________ ____________ _____ ___ _____________________ _ 
Wright ...... .. ... . 8 ___________ 98,800 __________ 14,870 113,670 
Single Producers . .. ____ . 17,477 232,565 50,242 806 ,612 143,987 

-Totals ......... . ____ $11,772,228 $ 4,078, 627 $ 569, 775 $1,669 ,817 $18,090,447 

Coal 

The coal production for 1908 shows a shrinkage of nearly six 
per cent while the average price was about three cents per ton 
higher, the highest price on record since 1880. Monroe county 
shows the largest shrinkage and all but two of the leading coal 
producing counties show a falling off in production. Polk and 
Mahaska are the exceptions . . The average number of men em
ployed is the largest in the history of the industry in Iowa while 
the average number of days worked is the lowest since. 1897. 
The output, disposition of product, value, average price per 
ton, average number of days worked and average number of 
men employed are given by , counties below: 



. TABLE NO. II. 
COAL PRODUCTION OF IOWA IN 1908, BY COUNTIES. 

.-

Loaded at Sold t,o local Used at 
r A vera e Average Average trade and mines for Total 

Counties mines for used by steam and quantity--': Total I ., g numb" numb" 
sbipment- value pr\ e of days of em-
Sbort Tons employes- beat- Short Tons per on worked ployes 

Sbort Tons Short Tons 

Adams ...... . ..... ..... ......... 300 17,152 40 17,492 $ 42, 235 $ 2.47 I 141 83 
Appanoose • •• • •• • • •• •••••• • 0 ••••• 1,101, 788 45,901 11,492 1,159, 181 2, 151,905 1. 86 175 4,170 
Boone .. ... ...... . . ... . .......... 196,537 32,421 8,540 237,498 461,544 1.95 184 735 
Dallas ..... ...... . ..... . . ... . . . ... 160,315 7,130 7,140 174 ,585 299, 407 1.71 234 407 
Davis ••• ••• •• • •••• • •• ••• •• •• 0 ••• ------------ 3,700 ------------ 3,700 7,400 2.00 146 24 

a 
0 
~ 
t" 
>-0 
~ 
0 
t::j 

Greene . . ... . . . .. ... . .. ... . .. .. .. ------------ 12,531 400 12,931 30, 581 2.37 223 37 
Guthrie .... . . .. . ................. ._ - -- --- ---- 13, 179 5 13,184 36 ,975 2.80 170 72 
Jasper .. ... ...... ............... . 364,500 . 10 ,682 18,334 393,516 693 ,078 1. 77 233 804 
Keokuk ... . .. . . . ...... . ...... . . .. ------------ 17, 206 1, 095 18,301 34, 044 1.86 219 31 
Lucas .. .. . .. ... . .. . . .. . .......... ------------ ------- ----- ------------ -- - - --- ----- -- ---- - ---- - - - ------- - -------- --- -----
Mahaska . . ... . .............. ... . . 755,653 34,032 19,548 809,233 1,182,648 1.46 203 1,852 
Marion . . . . ... .. . .. . . . ....... . ... . . 265,401 26,896 2,290 294,587 432, 390 1. 47 201 646 
Monroe . .. . .. . . . .. .... ... . ...... . 1,864,440 49,074 52, 105 1,965,619 2,801,465 1.44 244 3,171 
Page .............•...... . ... .. ... ------------ 11 ,364 ------------ 11 ,364 31,993 2.82 124 59 
Polk .. . ...... . . . ......... ... ... .. 1,351,356 226,995 40,544 1,618,895 2,816,082 1.74 228 3,129 

c::1 a 
f-3 ..... 
0 
z 
0 
'%J 
H 
0 
:a 
~ 

Scott ....... . . . ...... ........ ... . . -- ---------- -- ---------- ------------ - ---- ---- --- -- --- --------- -------- -------- --------
Taylor ... ..... . . . . . .... . . ... . . .. . 7,806 7,887 140 15,833 33,881 2. 12 211 67 
Van Buren .................. ... .. 7,476 5,341 45 12,862 26,964 2.10 190 34 
W·apello .. .. ... ... . ... . ........... 126,671 55,249 2, 732 184,652 291,079 1.58 190 440 

H 
Z 
...... 
<D 
0 " 00 

Warren . .... .. . . .. .. .. ...... . .. .. ------- ----- 6,670 50 6,720 16, 633 2.44 145 36 
, "layne .. .. ........ . . . .. .... . . .. .. 114,074 12,053 32 126, 159 234,843 1.86 234 421 
Webster ..... . . .. .............. . . 46,937 15, 180 1,101 63,218 127,604 2.02 183 187 
Single Producers ................. ----- -- ----- 9,987 --- --------- 9,987 17,477 1. 75 124 34 

-
Total .... ... .. .. . .. . . . ... . 6,363,254 620,630 165,633 7,149,517 $ 11 ,772 ,228 $ 1.65 205 16,439 

The returns of the United States 
Geological Survey are as follows . 6,345,590 650,481 165,239 7,161,310 11,706 ,402 1.63 214 16,021 -.. 
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The table given herewith pres~nts a fair picture of the Iowa 
coal industry during the past ten years : 

Average Average Num- Average Num-
Year Total Tons Value l'rice ber of Days ber of Men 

Worked Employed 

1899 --------- 5,177,479 $ 6,397,338 $ 1.24 229 10,971 
1900 --------- 5,202,939 7,155,341 1.38 228 11 ,608 
1901 --------- 5,617,499 7,822,805 1.39 218 12,653 
1902 --------- 5,904 ,766 8,660,287 1.47 227 12,434 
1903 ----- - --- 6,365,233 10,439,139 1.64 232 13,583 
1904 _________ 6,507,655 10,439,496 1.60 213 15 ,373 
1905 _________ 6,798,609 10,586,381 1.56 209 15,113 
1996 _________ 7,266,224 11 ,619 ,455 1.60 ·224 15,260 
1907 _________ 7,574,322 12,258,012 1.62 230 15,585 
1908 ____ _____ 7,149,517 11,772,228 1.65 205 16,439 

--

·The ten leading producers during 1907 according to the au
thority of the Unibed States Geological Survey were as follows: 

Average Average 

State Short Tons Value Average No. of No. of 
Price Days Men 

Worked Empl'd 

l. Pennsylvania .......... 150 ,143,177 1.155,664,026 $ 1.04 255 163,295 
2. Illinois ...... .. ..... .. 51,317,146 54,687,382 1.07 218 65,581 
3. West Virginia . ....... 48,091,583 47,846,630 0.99 230 59,029 
4. Ohio . .......... ... ... 32,142,419 35,324,746 1.10 199 46,833 
5. Alabama ........... .. . . 14 ,250,454 18,405,468 1.29 242 21,388 
6. Indiana ... , .......... 13 ,985 ,713 15,114,300 1. 08 197 21,022 
7. Colorado . . ......... .. . 10,790,236 15,079,449 1.40 258 14,223 
8. K.ent~cky . . ... ........ 10,753, 124 11,405,038 1.06 210 16,971 
9. Iowa .. . .......... .... 7,.574,322 12,258,012 1.62 230 15,585 

10. Kansas .............. , 7,322,449 11,159,698 1.52 225 12,439 
-----

Whole United States "1 480,363 ,424 1$614,798,898 $ 1.14 234 513, 258 

The following table based upon figures given by the United . 
States Geological Survey gives the production for the ten states 
which were the leaders in output .of c.oal in 1908. It will be seen 
that I.owa maintains her rank .of the preceding year although 
there are some changes am.ong .other states. As c.ompared with 
the preceding year there is a sharp decline, both in quantity 
produced and in sp.ot value: 
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T EN LEADING PRODUCING STATES IN 1908. 

State Short Tons State . Value 

1. Pennsylvania ..... . . . 117,179,527 1. Fennsylvc.nia ..... $118,816,303 
2. Illinois •• 0 •• • •• •• 0 ••• 47,659,690 2. Illinois . . · · . ··0· · . 49 ,978,247 
3. West Virginia . . . . ... 41,897,843 3. W est Virginia .. . .. 40,009,054 
4. Ohio • 0 ••• • ••••• • • 0 •• • 26,270,639 4. ohio • • •• 0 •• •• •• • • 27,897,704 
5. Indiana . ·· · · 0· ... .. .. 12,314,890 5. Alabama • • •• •• ·0 •• 14,647,891 
6. -Alabama . . .. . . ' .. . . . . 11,604 ,593 6. Colorado . . .... ... 13,586,988 
7. Kentucky •• . ..• . . •. 0. 10,246,553 7. Indiana • ••• 0 ••••• • 13,084,297 
8. Colorado ' • • • • 0 •• • • • •• 9,634,973 8. Iowa . ... .. .... ... 11,706,402 
9. Iowa • 0 • • • • ••••••••• 0. 7,161,310 9. K en t ucky . . . . . . . . 10,317,162 

10. Kansas · · 0 •••• • • 0 • • • • 6,245,508 10. Kansas . . . . . ... . .. 9,292,222 
---

Whole United States . . . 415,842,698 $532,314,117 

The outlook for 1909 is for an increase in production and a 
slight falling off in average price per ton. 

• 
Clay Products 

The value of clay products marketed in 1908 shows a splendid 
growth of approximately ten per cent. This growth is recorded 
in spite of the fact that there was a falling off in production 
of the majority of the common clay products. Iowa holds her 
position in first place a s a" producer and user of drain tile and 
doubled her output of sewer pipe during the year. Mason City 
in Cerro Gordo county is the greatest center for the manufac
ture of drain tile in the United States, and for that matter in 
the world. Eight plants, fully equipped and up-to-date, are in 
operation at the present time. Webster county is rapidly com
ing to the front in the manufacture of hollow 'ware, including 
drain tile, sewer pipe and hollow building block. 
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The clay products for 1908 were distributed as follows: 

Compared With' 
1907 

Article Quantity in 
Thousands Value 

. 
Incr ' asel Decr' aBe 
per cent per cent 

Common Brick .... ..... ....... ... .. 135,678 $ 896,890 
185 ,112 
86,232 

2 ,522,363 
211,044 
129, 003 
18,710 

______ __ 17 + 
Paving Brick and Block. . .. . . ... . . . . . 16,672 ________ 17 
Face Brick .. ......... . ..... . ..... . . . 7,900 ________ 10 + 
Drain Tile .. . .. ........ . . .. ... ...... ___________ _ 25 + _______ _ 
Sewer Pipe .. . .. : .. . . .... .......... . ___________ _ 104 + _______ _ 
Building Block ... .. .... ............ . ___________ _ ________ 27 + 
Pottery ... . ....................... .. _____ ___ ___ _ ________ 1-
Miscellaneous* ..... . ................ __ _________ _ 29,273 140+ . ______ _ 

----- ~----I---I---
Totalt. . . . . . . . . . . . . . . . . . . . . . . . . . . ____________ $ 4,078,627 10 - _______ _ 

'Includes r a w cla y mined a nd sold, $3,690. 
, The r eturns of the United States Geological Survey give the total as $4,073,187. 

The figures for pottery and raw clay are as above. 

TABLE NO. nI. 
TALUE OF IOWA CLAY PRODUCTS FOR 1908, TABULATED BY COUNTIES. 

Counties 

Adair .. .......... : 
Adams .......... . 
Appanoose ....... . 
Audubon ........ . 
Benton ... .... ... . 
Black Hawk. : . .. . 
Boone ...... ... .. . 
Buena Vista .... . . 
Butler .......... . 
Calhoun .... .. . .. . 
Carroll ........ . . . 
Cass ............ . 
Cedar ... ....... . . 
Cerro Gordo ..... . 
Clarke ........... . 
Clay ............ . 
Clayton ......... . 
Clinton . .... .... . 
Crawford . . ...... . 
Dallas ...... ... .. . 
Decatur ......... . 

o~ 
~ g Com'on P~ving Face Drain 
.0 'g B' k Bnck or Brick Tile 

Miscel
laneous 

Total 
Value 8... nc Block 

oA 
Z 

2 $ 3,600 __ .. _____ 1 ______ _ $ 3,700 ---- ----- $ 7,300 
4 7,780 ___ ___ __ _______ 17 ,509 _________ 25,289 

r --::~~:~ ========1======= -----:~~~~ ========= ----~~~~~~-6 5,960 ________ _______ 22, 714 _________ 28,674 
1 ____________________________________________________ _ 

3 15,308$ 19,161 $ 5 ,194 10 ,812$ 3,000 53,475 
3 1,000 ________ _______ 39,000 _________ 40,000 
1 _________________________________________________ __ _ _ 
3 1,000 __ ~_____ _______ 35,400 500 36,900 
1 ____________________________________________________ _ 
2 5,500 ________ 7,000 2,700 4,000 19,200 
1 ___ _________________ _______ __ ____ ___________________ _ 
6 20,097 ________ _______ 692,291 11 ,600 723,988 
1 _________ ___________________________________________ _ 
1 ___ ________________ ~ ________________________________ _ 
4 4,312 ________ _______ 960 _________ 5,272 
3 9,590 __ ______ _______ 5,000 860 15,450 
2 6,110 ______ __ 110 __________ 300 6,520 
7 8,774 ______ __ _______ 169'7141_________ 178,488 
1 ____ ____ _______________ ___ __________ ______ __________ _ 



Counties 

Delaware ........ . 
Des Moines ...... . 
Dubuque .... . . .. . 
Emmet .......... . 
Fayette . .. ... . . . . 
Floyd .... ... .. .. . . 
Fremont ......... . 
Greene .. . ... ... . _ 
Grundy . _ ... .. . . . 
Guthrie ......... . 
Hamilton . _ ..... . 
Hancock' ..... . __ _ 
Hardin ...... _ .. . . 
Harrison ' ........ . 
Henry .. . ....... . 
Howard ...... ... . 
Humboldt ....... . 
Ida ....... . . . ... . 
Iowa .... _ ...... . 
Jackson ... ... .. . . 
Jasper ...... _ . __ ._ 
Jefferson ..... . .. . 
Johnson ... ... .. . . 
Jones ... ... .. .. _._ 
Keokuk . . ...... __ 
Kossuth ......... _ 
Lee ............. . 
Linn ............ . 
Louisa .. .. ...... . 
Luca,s ......... . . . 
Madison .... ____ _ 
Mahaska . . ...... _ 
Marion ... .. .. .. . . 
Marshall ... ... .. . 
Mills ......... " _ . 
Montgomery ..... . 
Muscatine .. ... .. _ 
Page ............ . 
Palo Alto ....... . 
Plymouth .. .. __ . . 
Pocahontas . .. ___ . 
Polk __ .. _____ . .. . 
Pott·awattamie __ .. 
Poweshiek ... .. . . 
Scott ...... _ .. __ .. 
Shelby _ .... _ . _ .. _ 
Sioux ...... _ . .. _. 
Story _ ... _ ..... _ . 
Tama _ .... ___ ... . 
Taylor ..... . __ .. . 
Union . . ..... . . . __ 
Van Buren ... .. . . 
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TABLE NO. III-CONTINUED 

00 ......... 
0", 

~ g Co '0 Paving Face 
..c "g H ~ k

n 
Brick or Brick 

8.... rIC Block' 
Drain 
Tile 

Miscel
laneous 

Total 
Value 

~ p. , 
Z 

3 1, 600 ________ _______ 2,304 3,000 6,904 
3 5,901 ________ 83 5,500 _________ 11,484 
3 29 ,536 ________ _______ __________ _________ 29 ,536 
1 ____________________________________________________ _ 
1 ____________________________________________________ _ 
1 ____________________________________________________ _ 
5 4,999 ________ _______ __________ 20,083 25,082 
2 500 ________ _______ 29,049 _________ - 29,549 
1 ____________________________________________________ _ 
3 2 ,554-_______ _______ 13 ,418 4,246 20,218 
2 11 , 142 ________ _______ 49,200 _________ 60,342 
2 ________ ________ _______ 8,500 _________ 8 ,500 
5 500 ________ _______ 58 ,520 500 59,520 
4 6,300 ________ _______ __________ _________ 6,300 
6 1,707 ________ _______ 19,850 _________ 21, 557 
1 ____________________________________________________ _ 
1 ____________________________________________________ _ 
1 ____________________________________________________ _ 
6 · 10 ,750 900 _______ 25,580 _________ 37,230 
2 550._______ _______ 4,200 _________ 4,750 
6 13,200 ______________ '- 16,020 250 29,470 
4 12, 005 ___ ~____ _______ 59,163 _________ 71,168 
4 15,080 ________ _______ 8,500 _________ 23,580 
3 2,393 ________ _______ 10,818 _________ 13,211 

10 5,712 ________ _______ 67,092 _________ 72,804 
1 ____________________________________________________ _ 
3 6,850 ________ 250 1, 120 ______ ~__ 8,220 
6 8,553 ________ _______ 9,964 _________ 18,517 
2 1 ,250. _________ ~____ 6,600 _________ 7,850 
1 _______________________________________________ .:. ____ _ 
1 _______ ______________________________ ~ ______________ _ 
4 14,213 25,000 1,'600 28,001_________ 68,814 
3 18,260 ________ _______ 22,800 4,300 45,360 
8 7,550. _______ 5,967 20,570 5,000 39,087 
3 7,840 ________ _______ __________ _________ 7,840 
4 3,830 ________ _______ 1,700 . 250 5,780 
9 14,024 ______________ • 1,500 8,111 23,635 
5 27 ,775 _______ ~ _______ 8,220 _________ 35,995 
1 ____________________________________________________ _ 
1 ____________________________________________________ _ 
1 __________________________________________ ~ ________ ~_ 

15 115,579 128;415 22,135 164,449 129 ,448 560 ,026 
5 49,541 ________ _______ 250 _________ 49,791 
6 6,364 ________ _______ 37,656 _________ 44,020 
3 12,890 650 _______ 4,221 9,110 26,871 
1 _______________________________ ~~ ___________________ _ 
1 ____________________________________________________ _ 
4 6, 100 200 360 31,200. ________ 37,860 
6 27,205 ________ 16,670 31 , .~16 _________ 7 ~.!:19 1 

? 4.2~6 III _______ 4.860 _________ 9 .2()7 
? 7,875 ________ _______ 20,·~00 5,550 33 .92.~ 
3 2,861 ________ _______ 4,078 _________ 6.939 
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Counties 

MINE RAL P RODUCTION IN IOWA FOR 190.8 

TABLE NO. III- CONTINUED 

<Ll -.... 0", 

~ g Com' on P~ving 
.0'8 B ' k BrIck or a.... rIC Block 
::l~ 
Z 

Face 
Brick 

Drain 
TIle 

Miscel
laneous 

Total 
Value 

Wapello ... . .... . . 4 39,522 9,0.36 916 24,611 2,349 76,434 
Warren ' . . .. ... , .. . 3 570. ___ _____ _______ 19, 277 _________ 19,847 
Washington .. ... . 5 6,0.39 ________ _______ 36,472 ___ ____ __ 42,511 
Wayne ..... .. ... . 1 ________________________________________ . _____ ______ _ 

Webster .. . . .... . . 12 37,999 1, 541 7,50.0. 356 .584 174 ,686 578,310. 
Winnebago ...... . 1 ____________________________________________________ _ 

Winneshiek .. . . . . 1 ____________________________________________________ _ 

Woodbury . . .. ... . 6 184,275 ________ 18,447 21,871 30. 224,623 
Worth .... . . .. . . . 1 _________ ____ ___ ____________ ______________ ___ ___ ____ _ 
Wright .......... . 3 60.0. __ ______ _______ 98,20.0. _________ 98,80.0. 
Single Producers . . 2/ 52,315 98 _______ 179 ,295 857 232,565 

301 $896,890. $185, 112 $86,232 $2,522,363 $388 ,0.30.* $4: 0.78,627* 

'Includes pottery a nd ra w clay mined a nd sold. 

Iowa ranked ninth in the total production for 1907, maintain
ing her rank and showing an increase in '~production over the 
preceding year of 7.49 per cent against a decrel;tse of 1.30 per 
cent for the whole United , States. The ten leading p'roducers, 
with number of firms in operation, value and percentage of total 
products, are given below, as tabulated by the United States 
Geological Survey : 

State 

Ohio .. . ... . .. . ................. . . ....... . 
Pennsylvania ... . ' .. ... . ....... " ... . ..... . 
New Jersey ... . ... .. .......... . .. .. . . .. . 
New york ..... . ....... . ... . . . .... . ..... . 
Il linois .... . .... . . : ... .. ............... . 
Indiana .. ' . . .. ..... .. . .. ....... . ........ . 
Missouri .. .. . .... '" .. .... " ............. . 
California .. . .. . . . ... .. ..... . . . .... . .... . 
Iowa .. . . . ... . ...... ... . .... : .... . . . . . .. . 
West Virgin ia ...... . : .. .. . ' .. " .... . .... . 

No. of 
Operat

ing firms 
reporting 

736 
487 
165 
417 
247 
172 
392 
118 
276 
63 

Value 

$ 30. ,340.,830. 
20.,291,621 
16,0.0.5,460. 
13,220.,489 
11,772, 874 

6,898,871 
6,858, 124 
5,740.,537 
3,728,785 
3,640.,387 

Total for United States....... . . . ..... 5 ,536 $ 158,942,369 

Percentage 
of total 
Product 

19.0.9 
12.77 
10..0.7 
8,32 
7.41 
4.34 
4.32 
3 .61 
2.35 
2 .29 

10.0..0.0. 



STONE 13 

Pottery 
The production of pottery for the year 1908 shows but little 

change when compared with that for 1907 . . The output for 1908 
was as follows: 

Red earthen ware ... . . .... .. . ...... ........ ........... ... . $ 8,161 
Stoneware .. .. ... . ... .... ................................. 7,549 
Miscellaneous ...... .. .. . ... . .... .. .. ...................... 3,000 

Total .. .. .... ...... .. ............ ....... ... .. ... ...... $18,710 

An increased output is expected for the present year owing to 
the . enlargement of the plant at Ottumwa. 

Clay 
The production and sale of raw clay during 1~08 was less 

than for the preceding year. This is shown not so much in the 
diminished tonnage as in the lower prices Teceived, especially 
for fire clay'. These facts are shown in the following table: 

Kind 
I 

Quantity in I Value 
Short Tons 

Fire Clay . ....................... . .... .. ......... . 
Brick Clay ....... . ...... .... ..................... . 
Miscellaneous ... .... .. ... .. . ... ... .. .... .. .. ... .. . 

Total " ............ . ..... ...... . .. , ......... . . 

Stone 

6,234 
2,400 

500 

9;134 

$ 1,990 
1,200 

500 

$ 3,690 

The quarry production for 1908 shows a falling off of about 
twelve and one-half per cent. The greatest shrinkage is in 
stone used for building purposes. The amount of crushed stone 
used for concrete shows a marked increase. The production for 
the year was distributed as follows: 

Limestone-
Building stone . . ........... .. .. ... ...... .. ...... . . .... $ 87,846 
Paving, curbing and flagging. . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,239 
Rubble and riprap .. . .......... ...... ... . ............ . .. 119,709 

Crushed stone used for-
Roadmaking ......... : ............................... . 
Railway ballast ....... ... . ..... . . .... .. ... . ........... . 
Concrete .......... .... ........ . .................. .... . . 

Lime burned ' ... .. .. . ........ .. . . . .... ..... .. ........... . 
Other purposes . . ................... ... . ... . .......... . .. . 

65,175 
51,688 

149,439 
79,400 
1,942 

---
*Total ... . ... ........ . .................. . ........... $567,438 

Sandstone ...... .. . ... . ... .. ........... .. . .. ..... . .. ... .. 2,337 
.---

Total stone . . ..... . .......... . ................... . . .. $569,775 . 

"The returns of the TJnited States Geological Survey give the total output of lime
stone as $610.345. Thp lime produced Is vaJl!tld t.t $79,400. a~ above. 
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AJIamakee ..... . ... .. . .. . . .. . . 
Appanoose •••••••••• • ••••• • • 0. 

Benton ... . ... . . .... . .. . . .... . 
Black H awk . ... . ......... . . ... 
Cedar .... . .. ... .. ... . ... .... . . 
Cerro Gordo .. .... .. . . . . . ...... 
Clarke ... . ........ . .... .. ... .. 
Clayton . . .... ... . . .. . . . . ... .... 
Clinton • • • ••••• •••••••••• •• 0 o. 
Dallas . . . . .... .......... . .. . . . 
Davis ..... . . ..... . . .... . . ... . . 
Decatur . . .... . . .... .... .. . . . . . 
Delaware .... ..... ... . . .... .. . 
Des Moines ... .. . .............. 
Dubuque .... . ...... . ..... ... .. 
F'ayette ... .... . . ............ .. 
Floyd ..... . . ... .. . . .. . . . . . . . . . 
H ardin ... ... . . . . .... ... . . . . .. . 
Henry ...... . ... ..... . . . . . .. . . 
Howard ....... . ..... ... . . . . ..• 
Humboldt ...... ..... . .. ... . ... 
Jackson . . ...... ..... .. . ... . ... 
Johnson . . .. . ........ . .... .. ... . 
Jones ... : . .. . : ................ 
Keokuk .. . ........ . ..... . .... .. 
Lee .. ... . .... .... .. .. .. . . . .... 
Linn . ... . . .... .. .. . .. .. . ...... 

'; 

-~ 

TABLE NO. IV. ' 
PRODUCTION OF LIMESTONE I~ 1908. 

OOl Paving, Crushed Stone 
... '" Ruhhle I Ol~ Build- Curbing ,.0'0 and 
88 ing and Riprap Roa.d- IRailroad Iconcrete ~p.. Flagging makmg Ballast Z 

2 $ 242 ___________________ __________________ 
---------1 _________ 

--------- ---------- --------- - - ------- ---------
3 491 - -------- ---------- --------- --------- ---------
5 6,534 $ 248 $ 932 $ 645 ______ L _ $ 5,046 1 _________ 

------- -- ----- ----- ----- ---- --------- ---------
3 5,850 700 250 2,125 --------- 1,100 
4 745 600 ---------- --------- ------_ ._- - --------
5 4,404 200 1,900 140 ------ --- 2,400 
3 1,050 - - ------- 500 300 ---- --- - - _._------_. 1 _________ 

--------- ----- ----- - - - ------ --------- ----- ----1 _________ -- -- - - -- - ---------- --------- ------ --- ---------1 __ _______ 
--------- ---------- --_._----- --------- ---------

3 60 ----- ---- 60 --------- --------- _._-------
'] 1,120 158 3, 122 6,522 $ 375 ;,',036 
8 12,760 4,230 5,398 1,205 60 5,914 
5 4,615 ----- - - -- 500 200 ------- -- 50 
2 1,050 300 300 ------ - - - --------- ---------
4 1, 528 --------- ---- - ----- --------- --- ----- - 35,774 1 _________ 

-- ------- ---------- ------- - - - ----_ .. _- ---------
3 578 - -------- ---------- - -------- ----- ---- ---------
2 1,454 ------- -- - ---- ----- --------- ------ - -- ---------

• 3 256 --------- 100 --------- --------- ---------1 _________ 
--------- ---------- --------- --- ------ ---------

10 13, 175 3,030 26,322 1,098 5,522 3,695 
4 488 - -------- 15 70 --------- 50 
9 6,382 --------- 2,840 12,575 11 ,625 ---_._----

Other Total Lime Purposes Value 

I --------- --------- $ 242 
--------- --------- ---------
- - - - --- -- ----- ---- 491 
--------- --------- 13,405 
--------- - -------- -------- -

$ 20,000 $ 750 30,775 
--------- ----- - - -- 1,345 ' 

400 --------- 9,444 
--------- 2 1,852 
------- - - --------- ---------
- -------- --------- ---------
--------- --------- ----- .:. ---
--------- ----- - - -- . 120 
--------- ------- -- 18,333 

9,450 --------- 39,017 
--------- 300 5,665 
--------- --------- 1,650 
--------- ------- -- 37, 302 
--------- --------- ---------
--- ---- -- --------- 578 
--------- --------- 1,454 

49,350 50 49, 756 
- -------- --------- ---------
- -------- --- ------ 52,842 
--------- --------- 623 
- -------- --------- 33,422 

7 3,121 _________ 35,841 10,300 24,442 1,361 __________________ 75,065 

..... 
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Louisa . .. . .. . . .. . .... . .... ... . 
Madison ... .. ... . .... ...... ... . 
Marshall . ..... . ....... .. ... ' . . . 
Pocahontas .... . ... .. ...... .. . . 
Scott .... .... . .. ... .. ......... . 
Van Buren ... . . ... ...... .. ~ .. . 
Wapello . . : ... ....... . . ..... . . . 
Washington .... . ... . . . . ... ... . 
Single Producers ... ... .. ... . . -. . 

51 2,600 1---------1 3,023 1 _________ 1 _________ ' _____ ____ 1 ~ ________ 1---------I 5,623 

i ___ ~~~~~_ ========= ========== ___ ~~:~~ ____ ~~~~~J_=~~~:~_ ========= _____ ~~~ ____ ::~=:~ 
1 

10 
6 
3 
5 
9 

---------
6,419 

192 
6,800 

496 
3,736 

---------
2,696 

--- ------
---------
---------

77 

---------- - - - - -----
5,399 23,373 

300 -------- -
5,120 ---------

125 ---------
27,662 722 

--------- ---- - ---- - -------- --------- ---------
1,950 48,584 --------- --- - ----- 88,421 

--------- --------- - ---- - --- ----- ---- 492 
--------_. 6,230 .. - -- ----- --------- 18, 150 
--------- 1,050 --------- 30 . 1,701 

14 17 ,521 200 310 50,242 

131 1$ 87,846 1$ 12,239 1$ 119,709 1$ 65,175 1$ 51,6881$149,439 1$ 79,400 1$ 1, 942 1$ 567,438 
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The outlook for the stone industry is not encouraging save in 
the line of crushed stone for road work and concrete. The 
growth in the use of cement and cement products is reducing the 
demand for stone and brick for structural purposes. 

Sand and Gravel 
According to the reports received the production of sand and 

gravef for ' 1908 more than doubled the output for 1907. The 
records for both years a e more or less incomplete. During the 
latter year the majority of commercial producers responded. 
The production reported by ninety-four prod:ucers representing 
twenty-nine , counties may be classified as follows: 

Kind 

Moulding Sand .. ,' , ." .... , ' . . . .. . . , .. , ... . 
Building Sand ' " ., ...... , . . .. ... ,. " .... ,.,. 
Engine Sand ... " .. .. ", ....... ' ... " . . ' ~ , .. 
Furnace Sand ... , .. , .... , ...... , ........ . " . 
Other Sands ... . , .'.' .... , ..... ... .. , . ..... . 
Gravel ..... . ........ .. ' . ..... ... ............ . 

' Total .: ..... .... . .... .. ... .. ..... ' .. . .... I 

Quantity in 
cubic yards 

3,635 
388,644 
20,826 
2,000 

36, 146 
167,559 

618,810 

Value 

$ 5,054 
205,121 

5,811 
875 

14,039 
55,544 

$ 286,444 

The value of the output reported for 1907 was $110,501. 

Table V shows the value of sand and gravel produced in 
Iowa in 1908 by counties : 
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T'ABLE V. 
SAND AND GlRA VEL PRODUCTION IN IOWA IN 1908 BY COUNTIES. 

'" ... 
:l Mold- Build- En- Furn- Other Total Counties -~ lng ing gine Gravel 00 ace Sand V alue . ... 

Sand S!md t:iand Sand O Po 
Z 

Appanoose . . .. .... . ... 1 __ ______ . __________ __ ____ ______________ __________ _ 
Black Hawk ...... .... 10$2,475$ 34,000$1, 000 ______ 1$ 4 ,240$ 200 $ 41 ,915 
Cerro Gordo . . . . .. . ... 1 ______ ______ _______________________ . __ ___________ _ 
Clayton ...... .. ..... . 2 30 __ __ ____ __ ____ $ 875 _____________ : 905 
Clinton ..... . _ . . . . . . . . 1 _______ ___ _____ __ __ _ ____ __ ______________________ _ 
Des Moines. . . . . .... . . 5 ____ __ 4,875 ___ ___ ____ __ _______ 5,225 10 ,1 00 
Dubuque . .. . . . . .... . . 5 6 4,913 98 ____ __ 410 __ _____ 5,427 
Fayette ... ...... ..... L_____ 1 ,090 ___ ___ ____ __ _______ 800 1,890 
Floyd ... . . .. . .. . .. ... 4 ______ ___ __ ___ ____ __ ____ __ 1 ,700 980 2 ,680 
Hardin ... .. ... ... .... 2 ----r- 59 ______ ____ __ _______ 150 209 
Howard . . . ...... .. ... 1 ______ ______ __ - _____ --____ ______________________ _ 
Ida . ...... . . ..... . ... 2 __ ____ 2,600 ______ ______ _______ _______ 2 ,600 
Johnson .. ... .. . .. . ... (j 120 6,425 ______ ______ 120 1, 430 8 ,095 
Linn .. , . . . ..... .... ,. 6 ______ 15,959 ______ __ ___ _ __ _____ 270 16,229 
Lyon . . .. . ... . .... .... 2 __ ____ 3 .918 38 __ __ __ 1,875 ___ ____ 5,831 
Marion ... . . ... . .. ... . 1 __ _____ ________ ___ ______ __ _______ __ __ ___________ _ 
Marshall .. . ... ... . ... 1 ______ _________ _________________________ ___ ___ __ _ 
Montgomery . . . .... . . . 1 ____ _______________________________ __ __ _________ _ 
Muscatine . . .... . ..... 3 __ ____ 11 ,900 ______ ____ __ 480 500 12,880 
Osceola . ... . .... ...... 2 ______ 2,000 ___ __ _ ____ __ _______ 534 2,534 
Page ... .. . .. . ........ 3 ______ 12, 150 ______ ______ 25 _______ 12, 175 
Palo Alto. .. .... .. .... 4 __ ____ 1,895 ______ ______ __ _____ 1,314 3 ,209 
Polk ... . . . ... . . .. . .. . . 11 1 ,359 55 ,568 821 ____ __ __ __ ___ 8,668 66 ,416 
Scott ..... ..... . .... . . 1 __ _____ ______ __________________ __ __ _____________ _ 
Sac . ..... . .... .... .. . i:l ______ 900 ______ __ __ __ _______ 4.570 5 ,470 
Sioux ........ . . .. .. . . 1 ______ __ _____ _ ______ ____ __ ________ ______________ _ 

·Wapello . . ... ......... 3 50 3,180 __ __________ 3,975 2, 160 9,365 
Woodbury ... . .. .. .. .. 4 _____ _ 29,325 795 ____ ______ ___ 16,250 46,370 
Wright ...... .... .. ... 5-__ __ _ 6,448 2,69L __ ___ _______ 5,729 14,870 
Single Producers .... . ___ _ . 1 ,014 . 7,916 366-_____ 1 ,214 6, 764 17 ,274 

- - ---- - ---
Total ..... . ... . . . . 905,054$205.' 121'$5,811 $ 8751$~4,039 1 $55,544 1$ 286,444 

Gypsum 

The production of gypsum and gypsum products for 1908 was 
less than for the preceding year. The statistics of the industry 
for the year 1908 were as follows : 

2 
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Crude gypsum mined . ..... .. .. ...... .. ..... . 
Distributed as follows: ' 

Sold crude-
To Portland cement mills .. .... ....... . . . 
As land plaster ... . ...... .. .. .. ......... . 
To plaster mills . ..... .. . .. . ............ . 

, Sold burned-
Plaster of Paris, wall plaster. etc .. ...... . 

Total ..... . . .. ........ ... ... . . .... .. . 

Short Tons Value 

240,270 

18,960 
1,128 

856 

158,043 

179 ,D87 

$ 25,429 
2,087 
1,632 

535,540 

$ 564,688 

The production ?f crude gypsum for 1907 was 251,874 short 
tons and was distributed as crude gypsum 18,834 tons valued at 
$29,115 and burned gypsum 162,965 tons valued at $701,268. 
The price per ton was considerably lower for 1908 than for the 
preceding year. 

Mlner~l Water 

The amount of mineral water produced and sold was the larg
est in the history of the industry in Iowa. Five counties 
reported sales during the year. The springs at Colfax in Jasper 
county are by far the largest producers. The amount and value 
of the water sold were as follows: 

Medicinal .... . . ............................ . 
Table , . ........... ... ...... ... ... ......•.... 

Total sold .... ...... ............... . 

Quantity in 
gal lons 

381, 500 
102 ,000 

483,500 

$ 

Value 

41,650 
13,700 

55,350 

Used for soft drinks 317,500 gallons, not included in above figures. 

The sales for 1907 amounted to 127,200 gallons valued at 
$30,500. 

Lead and Zinc 

On account of the slump in the price of pig lead the amount 
of lead ore produced and sold in the Dubuque region was much 
less than for the preceding year. The sale of zinc ores accumu-
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lated during several years brought up the · zinc figures. The 
amount of ore sold during the year was as follows : 

Quantity in I Value 
pounds 'c-' ____ _ 

Lead ore . ... ... . .......... . ... .. .... .... .... 1 
Zinc ore .. .. .. . .............. . .... . ....... .. : 

124,900 
950,000 1$ 

3,614 
23,183 

The outlook for the present year is not promising unless the 
prices of pig lead and spelter increase. Some lead is being 
mined and held in stock. Prospecting and developme:q.t work 
continue in a small way. 

Sand·lime Brick 

The sand-lime .brick industry shows a falling off both in 
quantity and value of output. There was no change in the 
number of plants. The product was distributed as follows: 

Common brick ............................. . 
Front brick . . .............................. . 
Miscellaneous ................ . ........ .. ... . 

Total . ... . ...... .. ............ ... ... . 

Number in 
thousands 

4,701 $ 
535 

5,236 iii 

Portland Cement 

Value 

33,784 
5,223 
3,874 

42,881 

Iowa for the first time appears as a producer of Portland 
cement. The Northwestern States Portland Cement Company 
of Mason City was the only plant in operation during the year. 
The plant of the Iowa Portland Cement Company of Des Moines 
is approaching completion and will probably be a producer dur
ing the present y~ar. The Hawkeye Portland Cement Company 
has made but little progress during the year. The price of 
cement to Iowa consumers is the lowest it has ever been. The 
Lehigh Portland Cement Company has purchased property in 
the vicinity of Mason City and contemplates putting up a plant 
in the near future. 
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Iron 

The Mi~souri Iron Company . continued development work 
during 1908 and perfected its plant for handling and treating 
ore. Ore on a commercial basis was not produe.e~ during the 
year. 

Peftt 

But little progress was made during the year toward the 
production and utilization' of peat on a commercial scale. The 
plant installed near Fertile in Worth county was operated dur
ing a portion of the year but rather in an experimental way.. 
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Owing to the irregular lenticular arrangement of the greater 
part of the coal beds of Iowa and -to . the heavy deposits of gla
cial drift which obscure · outcrops of beds except along the 
courses of the major streams, a geological examination of the 
area Under consideration is attended with considerable diffi
culty, and generalizations as to the location and extent of un
prospected fuels are ./requently rendered either impossible or 
extremely uncertain. I During the early days of the development 
of the Iowa coal field, when the nature of the deposits was very 
imperfectly understood, it was · genera]]y considered that two 
or three persistent coal beds underlay e entially the entire 
region and that it would be pos ible to trace certain continuous 
seams from Fort Dodge to Des Moines and thence to What 
Cheer, Oskaloosa and other parts of the field. Systematic p ros
pecting, especially in the southern counties, has, however, 
proved that few coal basins contained over a few thousand 
acres and that the greater number carry thick coal under no 
more than 500 or 600 acres. In many cases diill records have 
shown workable coal at one point and a mere carbonaceous film 
in the same horizon a few hundred feet distant. It is this len
ticular character of the deposits that makes imperative a fairly 
large outlay of capital for the thorough prospecting of any 
given field before the installation of expensive mine equipments 
is undertaken. t 

F igu re 1. Stratigraphical arrangement of Iowa coal beds. 
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An exception to the generally inconstant character of Iowa 
coal seams is furnished by the bed mined in the Appanoose
Wayne field in the south-central part of the state, and by the 
thin coal mined in the southwestern corner of the state. The 
latter is a member of the Missouri stage and is described in a 
special chapter on the stratigraphy of the southwestern coun
ties. The Mystic seam of the Appanoose-Wayne field lies in 
a section of the Des Moines stage that was deposited under 
singularly 'uniform conditions of plant growth and sedimenta
tion. Throughout an area containing at least 275;000 acres in 
Iowa alone, this bed is present everywhere except where locally 
removed by old erosion channels, and formerly it extended an 
unknown distance north and east of its present line of outcrop. 
The field occupies also a considerable territory in adjacent por
tions of Missouri. A remarkable feature is the persistency and 
uniformity of the characteristics of the coal bed : it nowhere 
varies more than a few inches either way from a thickness 
of thirty inches, and in Iowa it always bears in its middle por
tion a clay parting from one-half to two inches in thickness. 
Microscopic examination of clay from. this parting showl;; that 
if it were once a soil it has since lost all the characteristics 
of modern soils. It i difficult to imagine the conditions under 
which so thin and uni~m a parting 'could have been laid down. 
Accompanying the MystI coal are thin limestones which also 
preserve their character and stratigraphic position over a wide 
stretch of t rritory. The Appanoose-Wayne field produces about 
sixteen per cent of all the coal mined in I owa. 

In by far the greater part of the Iowa field, calcareous strata ' 
are conspicuously absent. The beds associated with the coal 
are chiefly argillaceou.s and arenaceous shales, with rather 
thin intercalated sandstones. These deposits, when traced 
either vertically or horizontally, change places one with the 
other with startling rapidity, so that drill records from even 
neighboring localities can be only· approximately correlated, 
In many cases, however, the lenticular coal basins appear to lie 
in fairly persistent horizons, and where coal is absent in these, 
strongly bituminous shales are often found occupying strati
graphic positions corresponding with those of neighboring coals. 



INTRODUCTION ' 27 

In almost all cases coal beds are underlain with structureless 
clays, usually, but often erroneously, termed" fire clays." The 
roof over the coals is commonly black fissile shale, termed' , slate" 
by the miners, that grades upward into light-colored argillaceous 
material. A fair ·amount of timbering is required in mining 
under such roofs, but" draw slate" is seldom very troublesome. 
In any drilling, coal horizons are usually numerous, but most of 
these bear only thin coal or mere indications of coal. Traced 
laterally, a horizon that is valueless in one locality may become 
of economic importance in another not far distant. 

Aside from irregularities in the coal beds already mentioned, 
other factors destroy to a limited extent the continuity of some 
basins. The floor upon which the coal plants grew was often 

Figure 2. U nev en char act er of surface upon which coal was deposited. 

very uneven, producing undulations in the beds of an amplitude 
of forty feet or less, and other features, as "horsebacks," etc. 

F igure 3. "Horseback" in coal bed. 

In lllmmg parlance, the coal usually "thins to the rise" and 
, 'thickens in the swamps" (low places). Several types of 
stream channels have locally effected the removal of all or parts 
of some beds. Sometimes shifting streams flowing through the 
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Figure '4. Carboniferous erosion: Sa ndstone occupying "cutout" in coal seam. 

Carboniferous peat bogs, excavated and carried off some of 
the vegetal material. These channels were subsequently filled 
with clay and sands that today are found consolidated into shales , 
and sandstones . . The so-called "rolls" in the roofs of many 

. mines are usually to be attributed to the partial removal ·of the 
coal producing peat by Carboniferous erosion. A second type 
of channel is the r esult of stream action during the long period 
of erosion which existed between the last emergence of the Coal 
Measures from the sea and the coming of glacial ice from the 

Figo re 5. Preglacial e r osio : Dr ift occupy ing small go rge. 

north. These pre-glacial channel were filled With loose, uncon
soldated material during the ice age, and sometimes their unex
pected appearance gives much trouble in mines. The third type 
of channel is the work of modern streams acting since glacial 
time.· As only the larger rivers have cut through the drift 
deposits in much of the Iowa field, and as the result of such 
action is plainly evident at the surface, post-glacial channels 
cause little anxiety to the miner. They have, in fact, been of 
great service in laying open to view the coal beds whi<!h now 
outcrop along their ides. 
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Figure 6. Postglacial e rosion: gorge of D es Moines river at city of Des Moines. . 

Geological faults that affect mining operations at alI: seriously 
are extremely rare in Iowa. Where faults or "slips" are known 
to occur in and above coal beds they are almost always simply 
the result of the unequal shrinking of the carbonaceous material 
during the process of its conversion into bituminous coal. The 
throw of these faults is usually only a few inches or a few feet . . 
Care should be taken to distinguish here geological faults, prop
erly so-called, and the "faults" of mining phraseology. . The 
term "fault" is often used by mining men to designate those 
portions of a local field in which coal is lacking because of 
removal by erosion channels or through lack of deposition be
tween closely associated basins . . 

Figure 7. F a ult in coal beel. 

Other features characteristic of the coal beds are of mmor 
importance and are such as are found in most field s. These 
characteristics will be more specifically mentioned in the detailed 
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descr.iptions of various mining counties. A full treatment of 
the stratigraP!lical relationships and lithology of the Pennsyl
vanian rocks and of the chemical and physical properties of 
typical coals may be found in other chapters of this volume . . -,; . :,. 

Fi g ure 8. "Pinel1" in coal bed, 

The Iowa coal field contains about 19,000 square miles, possibly 
two-thirds of which may in time become pmductiv f These 
figures do not , take into cons~deI'ation that portion of the most 
productive formation, the lower Pennsylvanian (Des Moines) 
which is covered by the ,Cr.etaceous and upper Pennsylvanian 
(Missouri) and which will certainly become in part productive, . 
or of that portion of. the Missourian outcrop th~t is with little 
doubt barren. Mr. Campbell, of the United States Geological 
Survey, estimates ~he original coal supply of Iowa at 29,160,000,-
000 tons. Subtracting the 141,608,792 tons mined fr9m 1840\ 
to January 1, 1908, from the' original supply, we still have left 1 
3,820 times the production of 1907. If the present ratio of a 
half ton lost for every ton marketed continues, the supply will 
last 2,550 years at the present rate of production of about 
7,500,000 tons a y.ear.* 

In the early days of mining, and indeed even now, operators 
, confined their attention largely to the valleys of the major 
streams where coals are naturally exposed. The Iowa Geological 
Survey has insisted for many years that there could be no reason 
why the valleys should be more productive than the uplands, yet 
it remains true today that comparatively few mines are situated 
on the prairie levels. This state of affairs is in large part due 
to the greater ease of prospecting i;n the lowlands and to the 

"The production of coa l in 1907, Adva n ce Cha pter from Miner a l R esources of the 
United Sta tes for the Calendar year 1907, p . 125, U. S. G. S., Washington. 
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heretofore , abunda:p.t reserves of coal £O,und in such situations. 
,As competition becomes more keen, more of the higher divides 
will be prospected. Recent attempts to locate profitable basins 
well back from the larger streams have proved suggestively suc
cessful. The thickness of individual coal beds is not greatr The 
thickest coal is perhaps to be found in ¥arion county, where the 
Mammoth Vein Coal Company has encountered as much as six
teen feet in local "swamps." Where such thick coal occurs, 
however, it is often of poor quality and filled with concretions 
of clay-ironstone and sandstone. The greater part of the min- . 
ing in the state is in beds from ~our to SIX feet in thickness, 
though the most extensively worked single seam, the Mystic of 
the Appanoose-Wayne field, shows only thirty inches, and con
siderable coal is taken from a fourteen to twenty-inch seam in 
Taylor, Page and Adams counties. Data recently compiled by 
Mr. Fisher, of the United States Ge.ological Survey, appear to 
show that fourteen inches is about the minimum thickness for 
profitable working. Many operators in Missouri mine coal. no 
thicker than this and the Al Russell mine, in Nodaway county, 
works in twelve inches. ~ 

Figure 9. Fissure tilled with clay. 

The depth at which coal may be profitably mined is a factor 
that"has riot yet entered into consideration in Iowa. The deepest 
mine in the state, No. 3 of the Hocking Coal Company, is only 
315 feet in depth. Coal does not occur in any part of the state, 
even in the Des Moines of the extreme southwestern corner, 
which lies at too great depth to be profitably mined if other con
ditions are favorable. The limit of practicable depth in working 

.19th Annual Rept. Bureau of Mines. P. 260, 1905, 
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was adopted as 4,000 feet by the Royal Commission of Great 
Britain in 1871 and again in 1905.* Professor W. Calloway 
says, "it is probable a depth of 8,000 feet will be attained."t 
The deepest shaft in England is at the Pendleton colliery, where 
a bed from two to six feet thick is reached at 3,483 feet. A seam 
onIy two feet thick is mined at the Kings'wood colliery, in Sumer
set, at 2,460 feet. In Belgium, there are fourteen mines over 
3,000 feet in depth, the deepest being 3,937 feet . In France. and 
Germany are also deep shafts. ' 'The German miner has no 
doubt that not only is there a possibility, but the greatest like- . 
lihood of pushing Clown to a depth of 1,500 M. (4,921 feet) or 
more, and of mining coal the're at a profitable cost." j 

In the following pages the details of the present status of 
the Iowa coal industry are discussed by counties. As each small 
mining district is a field by itself and the deposits are almost 
always lenticular, generalizations and correlations or distant 
beds ate dangerous and usually unwarranted. A presentation 
of facts alone, with bu·t few theorizations, is all that can be safely 
attempted with strata constituted as are those of the Des Moines , 
stage. This is especially true when, as in Iowa, the coal bearing 
formations are con<;.ea]ed almost universally by a heavy mantle 
of drift averaging 100 feet or more in thickness. ' 

"Digest of Eviden ce. Roya l Commission on Coal Supplies, 1901-05, p. XXXIi. 
t Trans. Inst. Min. Eng., Vol. 21 , BOO-I, p. 67 . 
,Dig. of F.v i., Roy. Com. on ConI Supplies, 1901-05, pp. 76, 77 . 
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PART I 

COAL DEPOSITS OF C ENTRAL IOWA 

HUMBOLDT C O UNTY 

The greater part of the indurated rocks that lie beneath the 
heavy drift area of Humboldt county belong to Mississippian 
limestone formations. During the interval between the deposi
tion of the limestones and the appearance of Coal Measure con
ditions, the region was a land surface trenched by valleys as at 
present, and it was in these depressions that most of the Des 
Moines strata now remaining were laid down. One such erosion 
valley extends from immediately south of the town of Humboldt 
nearly to the south county line. Lower Coal Measure strata also 
outcrop at intervals for a distance of four miles along the east 
fork of the pes Moines river above its junction with the west 
fork. The strata represented are chiefly sandstones and shales, 
the latter being in places so bituminous as to have encouraged 
prospecting for coal in them. Experimental drifts were started 
in section 18 (Se. qr.) of Beaver township and section 12 (Sw. 
qr.) of Corinth, but, aside from a few tons of coal obtained from 
the latter prospect, little success attended these attempts to 
obtain fuel. Back from the river valleys a heavy cover of drift 
effectually conceals the indurated rocks, yet well records and the
oretical considerations indicate that the northern extension of 
the main Iowa coal field reaches interruptedly three to five miles 
north of the Webster county line. The chances for finding on 
the southern edge of Humboldt county coal basins of workable 
extent and with sufficient roof are not particularly bright, yet 
lie entirely within the range of possibilities. 

3 
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WRIGHT COUNTY 

Little is known as to the actual occurrence of Coal Measures 
in Wright county, for the heavy cover of glacial drift on the 
uplands conceals the underlying indurated rocks. It seems cer
tain, however, that only a small are'a is underlain by the frag
mentary remnants of the northern extension of the Iowa co.al 
field . Des Moines rocks may be found in the two southern tiers 
of sections in Wa-n Lake and Vernon townships and in most of _ 
the western half of Troy township. It is not probable that work-
able beds of coal will be discovered in this ~ounty_ . 

WE8STER COUNTY 

The' surface of the greater part of Webster county is a gently 
undulating plain or prairie, poorly drained. A large section of 
country in the southwestern portion of the county is destitute of 
streams of any consequence, so that no natural outcrops of the 
indurated rocks beneath the heavy cover of drift may be seen, 
and prospect records and wells furnish the only clue to the geo-
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Figure 10. Sketch of Webster county which s hows the immature state of drainage. 
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logical structure of the region. In ' other parts of the county, 
however, the Des Moines river and its few important tributaries 
have cut deep, narrow, sharply V-shaped valleys more than one 
hundred feet through the surface formations, exposing here and 
there splendid geological sections which include in places thick 
coal beds. 

It is owing largely to the restriction of natural e~posures of 
the coals to the immediate vicinity of the Des Moines river 
that the inception and growth of coal mining has been almost 
entirely confined to points along and near that stream. The 
finding of coal near Tara, Otho, and Dayton indicates that other 
coal basins exist at points remote from the main valley.s and 
that only the expense and uncertainty of prospecting operations 
have prevented their di scovery. 

Coal Measures of the Des Moines stage underlie the greate'r 
part of the county. The underlying MIssissippian limestone is 
exposed in the bottom of the lower portion of Lizard river valley, 
in the Des Moines valley from Fort Dodge northward to beyond 
the Humboldt county line, ,and in small sections of the river 
bottom above and below Kalo. It lies immediately beneath the 
drift in several small isolated areas of small importance. Rest
ing unconformably on Mississippian limestones near Fort Dodge 
and on the ·Des Moines strata in many other districts are the 
gypsum-bearing rocks of Permian age . . The area underlain by 
P ermian is irregularly oval in shape and extends entirely across 
the county from northeast to. ·southwest. At its maximum, 'be
tween · Fort Dodge arid Kalo and nortlieast of these points, the 
area is six miles broad; southwest of Moorland it is not more 
than one mile in breadth. Coal 11as\ been found1 ,although riot 
usually in thick seams, be~eath the gypsum in 'many parts of the 
area just outlined. : The well on the Webster County Poor Farm 
(Elkhorn Tp., Sec. 3, Sw. qr.) penetrated the drift with its heavy 
clays; the Permian with its gypsum; the Des Moines with its 
coals, and stopped in the massive limestone of the Saint Louis'. 
The detailed record of this boring is as follows: . 

. . , 
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WELL ON WEBSTER COUNTY POOR FARM. 

FEET. INCHES. 

23. Soil .... ... .. . ........ .... . ... ..... . ... . ... ..... 2 
22. Yellow clay . .... .... . ............ ... ....... ..... . 13 
21. Blue clay .. ... . . . .......... . ......... . . .. ... . .... 47 
20. Sand .... .. . . ....... .... . .... . ............ ...... 6 
19. Red shale . . , ., . . . .. . . . ... .. .... , . ................ 19 4 
18. Gypsum ... . ... .. .. . . . . .... ... ... . ............... 17 
17. Blue shale . .. . . . . ..... . . ..... .... . .. ... .......... . 6 2 
16. Limestone . .. . . . . ....... . . ... ... ... . . ..... .. .. . .. 2 
15. Coal .... .... . ... .... .. ..... .. ... . . . . ............ 9 
14. Fire clay. . . . . . . . . . . . . . . . . . . . . . .•. . . . . . . . . . . . . . . . . 1 6 
13. Shale, li ght colored .. .... ...... . ... . .. . .... .. . . , . . . 1 4 
12. Coal ....... . ....... .... . .. .. . . ............ . .. . .. 1 3 
11. Sandstone . ... ..... . .... : . . . . . . . . . . . . . . . . . . . . . . . . 4 
10. Black shale ... ... ..... ... . ......... ... .. .. . . .. .. 4 2 

9. Coal ................................ . ... .'. .. ... . ~ 
8. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
7. Sandstone, white . . . .... ... .. ... . ....... . .. ... .... 4 6 
6. Shale, with limestone bands. . . . . . . . . . . . . . . . . . . . .. 34 6 
5. Shale, light colored. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
4. Shale, blue ..... . . . ....... . . .... ... ........ .... . " . 4 
3. Calcareous shale .... ...... ..... .. .. ....... ...... 6 5 
2. Shale, blue .. '" . , ................. .. . : ., ..... , '" 21 2 
1. Limestone (penetrated) ... .... ........... .. ...... 40 

Total ..... . . .... . . . . ... . ... . ................ . .. . . 237 10 

Because of the great irregularity of the surface of the Saint 
Louis limestone, it is impossible to give an exact idea of the 
depth of the base of the Coal Measures in various parts of the 
county. Roughly speaking, the limestone in the northern third 
of the county may be said to be at and slightly above the level 
of the Des Moines river (about 1,000 feet above tide). When 
allowance is made for the thickness of the mantle of drift under 
the uplands, it will be seen that the Coal Measures ·are quite 
thin in this region and that the chances for finding coal are pro
portionately small. In the southern half of the county the base 
of' the' Des Moines is found at depths of 150 to 250 feet below' 
the 'prairie' level. ' The drift-' is from 50 to 150 feet in thickness, 
leaving in many places ' 100 feet or more of strata which may 
include workable coals. Developments in Boone county on the 
south suggest that prospecting on the uplands of southern Web
ster county, while somewhat expensive and hazardous, might 
'yield good results. 
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Owing to' its strate'gical Po.sitio.n as the· mo.st no.rtherly pro.
ductive ,area in Io.wa, mining was energetically pursued at an 
early date and the o.utput so.o.n reached a large figure. In 1862 
a pro.duction o.f o.nly 250 bushels was reco.rded by the State 
Census. In 1870 the United States Census sho.wed that an o.ut-, 
put o.f 34,400 to.ns had placed Webster fo.urth in rank amo.ng the 
co.al pro.ducing co.unties o.f the state. In 1880 a pro.ductio.n o.f 
126,712 to.ns made her fifth in rank, while in 1890 she had dro.Pped 
to. twelfth place with a sho.wing o.f 137,739 to.ns. The partial 
exhaustio.n o.f the ~no.wn co.al basins has led in recent. years to a 
no.table falling o.ff in pro.ductio.n. The statistics fo.r the years 
1898 to. 1906 given belo.w are taken fro.m repo.rts o.f the Io.wa 
Geo.lo.gical Survey; fo.r 1907 fro.m tho.se o.f the United States 
Geo.Io.gical Survey: . 

YEAR TONS YEAR ' TONS 

1898 . . . .. ......... . . .. .... 137,787 1903 . .. .. . ..... .. .. . .. . ..... 131,698 
1899 . .............. .. ..... 118,770 1904 .. ..... .... ....... . .... . 134,538 
1900 .. .. .. ...... . .. . .... .. 135,661 1905 ... ............ . ...... . . 113,393 
1901 ... .. ... . ..... . . .. .... 127,894 1906 .. . .. . . . . ..... . . . ....... 109;522 
1902 . ... .... ... ......... . . 140,007 1907 ...... .... . ... ... .. .... . 80,275 

As sho.wn by the repo.rt o.f the State Mine Inspecto.rs, the 
decline in pro.ductio.n was still further accentuated in the early 
part o.f 1908, the o.utput fo.r the year ending June 30, 1908, being 
o.nly 59,031 to.ns. Eight mines, aside fro.m small co.untry banks, 
were in o.peratio.n and 229 men were emplo.yed. The average 
'price-per to.n at the mines was abo.ut $2.10. 

Details in rega.rd to. the vario.us mining districts may be fo.und 
in the fo.llo.wing pages. 

DES MOINES VALLEY. 

Fort Dodge. The Co.lburn, the lo.west seam fo.und in the Ho.la
day creek area, lies in the upper Po.rtio.n o.f the Coal Measures 
present at Fo.rt Do.dge and has been mined in a small way ' in 
times past by drifts a:nd shallo.w shafts at and abo.ve thatpo.int. 
A little co.al i s. still 'taken out during the co.lder mo.nths ,o.f the 
year abo.ut two. miles north o.f the city, wher.e bo.th the Co.lbur,n 
and a higher co.al are fo.und. Just abo.ve "the slide " o.n the 
west bank o.f the river (Do.uglas Tp., Sec. 7, Sw. qr.), the upper 
bed i ~ sho.wn in ' the fo.llo.wing sectio.n: ' 
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Figure 11. Ma p showing location of the principa l mines in Webster county. 

FEET. 

5. Drift ...... .. . .. .. . ....................................... 8 
4. Argillaceous limestone, a single heavy layer. .. ......... . .. .. 2 
3. Coal .... .. .... . . . . ....................... . .. . . . . ...... ... 2 
2. Shale, fissile , very bituminous .................... . . . ...... 44 
1. Sandstone, red and white, with fossils of coal plan~s; to water 6 

One-fourth mile below this, the same bed is sh.own at some old . . \, 

mines and what is 'pl;obably the Colburn seam appears a few 
feet below in two benches, thus: 

FEET. INCHES. 

3. Coal ...... . ......... .. .. . . .. ...... . ..... . . . ........ 2 
2. Shale ...................... .. ..... . ......... . ... . . 2 
1. Coal . . ... .... ..... . .......... . .. .. . ........ . . . . . . . . G 
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Coal corresponding to that already mentioned is exposed one 
mile below the Minneapolis and Saint Louis station, along the 
railway tracks (Coop'er Tp.,'Sec. 29, Sw. qr.). Numbers 3; 4 and 
5 in the section given below probably occupy the Colburn horizon. 

FEET. I NCHES. 

8. Limestone, argillaceous, a single, solid layer . . . . . . .. 1 6 
7. Coal . . .... . .. ... ... . ...................... . ....... 10 
6. Shale 'and clay... . ........ . ..... . ... ...... .. ... . ... 3 
5. Coal, impure........ .. ..... . . ..... ... . ........ .... 1 
4. Shale, carbonaceous.. . ..... . . .. . . .. .. .. . . .. ..... . .. 1 6 
3. Coal, fair quality .... ... . ......... : . ........... . ... ~ 1 6 
2. Shale, sandy, yellow; to level of railway track .... .. 4 
1. Shale, nearly covered ' with talus to water level . ..... 25 

Kala, Coalville, and Holaday Creek. For some distance below 
Fort Dodge outcrops of the Permian gypsum-bearing strata re
place those of the Des Moines stage in the valley of the river. 
Where the 'river leaves this younger formation and again flows 
in a valley in which coal-bearing strata are found, many mines 
have at one time and another been located. Shafts and slopes 
have dotted the hillsides from Kalo two miles northward, as well 
as the right side of the valley below that village. The Coalville 
basin as now known comprises about six square . miles, an in 
Otho and Pleasant Valley townships. Possibly the Otho field 
once formed part of the Coalville basin and has since been cut 
off from it by pre-glacial erosion. At any rate, the basin is now 
limited to sections 16, 17, 8 and 9, the west half of 15, 10 and 3 
and the southeast half of 4. Three horizons have been recog
nized, the lowest the Colburn or "Cannel" seam, the second the 
"Big" coal, and the highest a thicker seam sometimes termed 
the "Soft" coal. Considerable difference of opinion exists as 
to the exact relationship of these beds, owing largely to the 
irregular character of the "Big" coal. 

The Colburn seam, as we have. already seen, is not confined to 
the Colburn basin and has been mined as far north as two miles 
above Fort Dodge. It is exceedingly variable in level; thus, on 
Holaday creek it lies labout twenty-five feet above the level of the 
creek bottom or fifty feet above the river level, while in the 
vicinity of Kalo it is ten feet below the river on the east bank and 
ten to eighteen feet above the water level on the west side of the 
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valley. Above Kalo the seam rises rapidly toward the north 
until it is cut off for a space by the Permian rocks. The bed also 
undergoes marked lithological variations, th.ere being an increase 
on the western edge of the basin of the quantity of impurities 
present and in the percentage of volatile gases. On Holaday 
creek the bed consists of from four to nine inches of cannel above 
from one to three feet of bituminous coal; along the river above 
Kalo the seam bears nearly three feet of cannel in places. While 
inferior in fuel value to the bituminous coals, the cannel is grow
ing more and more in importance as the other seams become ex
hausted. The following, published in the Mining World by G. H. 
Ashley, sums up the 'situation: . 

, 'No typical cannel coal has yet been reported from ' Iowa, 
though the region near Fort Dodge in Webster county supplies a 
so-call ed 'cannel.' An examination of its analysis shows it to 
have 39.04 per cent of volatile matter, 39.22 per cent fixed car
bon, and 15.87 per cent ash, giving it a fuel ratio just below one, 
or on the borderland between cannel and bituminous coals. The 
coal is low in the coal series, occurring only about fifty feet above 
the Lower Carboniferous limestone. The seam * * * appears to 
be somewhat more regular than some of the bituminous seams 
near it in the series. '" * * In its best section the cannel shows 
thirty inches immediately overlying twelve inches of bituminous 
coal. Wh,ere principally mined it shows sixteen inches of cannel 
separated by three inches of shaJe, and twenty-two inches of bitu
minous coal, the cannel in all cases being above." 

It has often been stated that the so-called "Upper Bituminous" 
bed and the "Big" coal are distinct seams. This is only III part 
true. The confusion evidently arises from the presence in several 
parts of the basin of a higher coal lying not far above the "Big" 
coal and mined at a few points. This higher seam is the true 
"Upper Bituminous." It is of a pockety nature and usually 
contains coal of a quality much inferior to that of the thicker 
bed beneath. Much of the coal 'commonly termed "Upper Bitu
minous," however, actually occupies the horizon of the "Big" 
coal. In his description of the Coalville basin Dr. Wilder says:* 

"A limited portion of this area .contains coal varying in thick
ness from six to eight feet. This, is. known as the 'Big coal.' 

'Geology of Webster County, Iowa Gepi. SUl',v .. VoL XII. p . 90: D es Moines, 1902 . 
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The Big coal is ;confined to a curiously narrow and contorted 
strip. It is rarely over 300 feet wide and often only 200 feet. 
Its center lies twenty-five feet below the rest of the upper bitu
minous horizon. Its edges rise rapidly, however, and all of the 
upper bituminous coal forms with it a continuous seam. Because 
it lies below the rest of the seam and is of better quality, it is 
often regarded as a distinct seam. The coal in this horizon out
side of the Big coal varies in thickness from three feet to five 
feet. It is generally uniform in quality and some of it i s of 
value only as steam coal. It lies fifty feet below: the prairie 
level, is horizontal in position and free from fault. The Big 
coal ranks with the best coal produced in the county. 

, 'The Coalville basin seems to be part 9f the trough of an 
ancient river. The Big coal was formed in the stream qhannel, 
while the rest of the seam represents the bottom lands. The Big 
coal is too pure to admit the belief that water was flowing 
through the channel when the coal was d(:lposited, and that the 
vegetable matter was drift material. The fact that as yet it has 
not been possible to connect the tortuous sections of the Big 
coal, also leads to the belief that t!le hollow in which the Big coal 
lies represents portions of a deserted channel, which in places 
was filled in and consequently is at times barren. The Big coal 
has an excellent shale roof arid is worked very economically." 

Three mines are now working on Holaday creek, cleaning up 
the odds and ends left from former operations. • Little coal is 
now left in workable shape in any part of the Coalville basin. 
The most northerly of these mines is the Rogers and Collins 
shaft (Pleasant Valley 'Tp., Sec. 4, Ne. qr., Se. 1M). The shaft , 
situated on the right bank of the creek, is forty-seven feet deep 
and takes coal from the "middle vein" where it is from four to 
eight feet thick. It is probable that this coal forms part of the 
"Big" seam, though it does not appear to lie in a basin which 
is continuous with other parts of that bed. The seam is ex
tremely irregular; ('horsebacks" and "rolls" are rather com
mon. Northeast ·of the shaft is a r emarkably large "bowlder," 
ten feet thick in the center and gradually tapering towards the 
ends. As nearly as can be determined at present, it occupies an 
area of nearly ten acres. The coal divides as this body is 
approached, half passing above and half below it. , Above the 
central or thicker part of the rock the coal thins notably. Evi- · 
dently at this · point a quantity of sediment borne by a shifting 
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stream gained admittance to a temporarily deserted channel, 
burying beneath itself the mass of vegetatIon which had already 
gained a footing there. After the disturbing influence had been 
withdrawn, swamp conditions again prevailed. At this mine the 
roof is firm, black" slate." The ·bottom is a sandstone and less 
frequently a fire clay. Entries have been driven 800 feet from 
the shaft. A single-cylinder hoisting engine is used. The 
product is 'shipped over the Chicago Great Western Railroad and 
is also sold to the local wagon trade. 

Half a mile southwest of the Rogers and Collins (Sec. 4, Se. 
qr.), the test-hole record given below sho~s a section similar ' 
to that near the mine. Both the hole and the shaft are located 
on the southern edge of the Permian gypsum area. Drift, Per
mian and Des Moines strata may be distinguished in the record. 

FEET. INCHES. 

9. Soil .. . . . . .... ... . .. . ," ..... . ....... . . . . ....... '" 3' 
8. Yellow clay ., . ... .... .. . .. ~ ....................... 16 
7. Blue clay .... . . . .. . .... .... . . ........... . .... ..... 3~ 
6. Red shale . . ........... : ........................... 4 
5. Shales .. ....... . ... .... .......... . ........ , ..... .. 30 
4, Rock .............. " ... ..... ..... . . ... . . .. .. ... .. . 1 10 
3. Shale .. . .. . ... . .... .... . , .. , .... ...... ..... .. .. . ... 9 
2. Coal .. , . ... . ,. .... .... ... . ........................ 2 7 
1. Black jack ... .......... . .... . ...... ... . ..... .. . .. 8 

Farther down Holaday creek, just above its junction with 
Miracle creek, is the Minn ~nd Scott bank (Sec. 10, Nw. qr., Sw. 
1~ ). This is a slope to the "Big" seam, supplying a local trade, 
from the bluff on the west side of Holaday creek. Forty acres 
have been leased and the company is working 400 feet back from 
the slope mouth in six feet six inches of coal. The roof is a black 
, , slate" which requires only ordinary timbering; the bottom 
is sandstone. Here an upper seam is present about twenty feet 
above the "Big" coal, a series of shales filling the interval be
tween them. The Colburn, only a short distance below the "Big" 
coal, consists of from two to two and a haif feet of bituminous 
coal capped by five inches of cannel. 

A little below, on the opposite side of Holaday creek, is' 
'another local mine, that of J. E . Martin (Sec. 10, Sw. qr., Ne. 
14)'. Three seams are . worked here by separate drifts. The 
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upper is reached by a steep. but short incJine over which cars are 
hauled by a cable wound on a small drum and operated on the 
double pull-rope system. The middle seam is the one from which 
the greatest amount of coal is now taken. It is the" Big" seam, 
with coal from two to nine feet in thickness, thinning to the 
east. In this vicinity the '.'Big" coal Jies in a basin 300 feet 

. wide, running northwest and southeast. At this mine this bed 
lies ilfteen feet or less beneath the upper seam and has a . sand
stone bottom. The lower, or Colburn seam has only recently 
been opened by Mr. Martin by a drift a short distance down the 
creek. It shows from one to three feet of bituminous coal over
lain by from four to eight inches of canneL 

The following section is typical for the district. The drilling 
was headed on high ground. The "Big" seam, always very 
variabJe in level, 'was penetrated at one of its highest points, 
while the upper seam, if it ever existed at. this point, has been 
removed by pre-gJacial erosion and its place taken by drift. 

DRILLING IN PLEASANT VALLEY TOW NSHIP, SEC. 9, SE. QR. 

FEET. INCHES. 

16. Mixed clay ... .. . . .... .... . ......... ..... .......... 18 
15. Blue clay .. .... ... ... . ... .. . .. ......... ... : ....... 32 
14 . Sand and graveL ........ ..... .................. .. 4 ,- 3 
13. Sandstone.. .. ... .. ..... ... . ................. . .... 5 
12. Sand, black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 '8 
11. " Slate," black ......... .'........... . ....... .... .... 4 
10. Coal, soft (" Big" coal) .............. , . .... , . . ... . .. 4 5 

9. Sandstone, white, compact........... ... . . . .... . ... 1 6 
,8. Fire clay '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 1 
7. Sandstone, white ............ . ........... . ........ 35 6 
6. "Slate," black ................. .... ............... 4 

5. Coal, cannel } { 3 
4. Coal, hard Colbl'l'll seam).... . .. . . . . . . ... . . . 1 11 
3. Black jack 4 
2. Sandstone ...... ........ . .. .. . . . . .. .. ...... .... . . 5 
1. Fire clay ..... . . . . ........ ........ . .. . . . .......... 1 9 

Total ....... . . ..... ..... . : ...... . . .. ..... .... .. . . . . 112 2 

The Gleason Coal Company is just beginning to drive entries 
in a new mine on the prairie Jevel (PJeasant VaHey Tp., Sec. 9, 
Sw. qr., Nw. 1,4 ). A steam hoist has been installed and a ship
ping business is to be done . . In sinking the shaft, the following 
section was revealed: 
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. . FEET. INCHES. 

3. Yellow and blue clay . . . ............................ 65 
• 2. Black "slate" ..................................... 15 

1. Coal ("Big" seam) ... .. ......... . ..... . ....... ... .. 4 2 

Total .... -: . ... .... . ................... . .... . . . ... 84 2 

Mr. Gleason reports that while prospecting they drilled 150 
feet without finding more than the one coal. The Colburn 
horizon is, therefore, barren at this point. The coal found 
varies in thickness from one inch to four feet and a half. Other 
mines have recently worked this seam on the south, but 500 feet 
east of this shaft it is said to "go to the rise" and disappear. 

In the valley bottom of the Des Moines river above Kalo, three 
mines . are taking coal from the Cannel seam. On the southern 
border of the gypsum area !s the Johnson 'mine (Otho 'Tp., Sec. 
8, Nw. qr., Ne. 1,4 ) . Although the mouth of the slope is at the 
side bf the tracks of the Kalo switch, no coal is shipped, all being 
used at the adjacent plant of the Johnson Brothers Clay Works. 
As in other parts of the Cannel seam the sulphur content is often 
disagreeably large. Both cannel and bituminous coal are taken 
out. The section here is as follows: 

FEET. INCHES. 

3 5. Shale, dark colored, fissile, 
(exposed). 

16 4. Coal, cannel. 

3 3. Shale, dark colored. 

22 2. Coal, bituminous. 

2 1. Fire clay, (exposed). 

Figure 12. Cannel a nd b i tuminou s v eins a t the J ohnson mine. K a lo. 

A quarter mile south, beside the tracks of the same switch, is 
the Ir¥ine slope (Sec. 8, Nw. qr., Se. 14). The Cannel seam is 
reached at an· elevation ten feet lower than that of the tracks 
of the switch. The seam is about twenty-eight inches thick at 
this point. The bottom is fire clay and sa:o.dstone. During the 
summer of 1908 attention was devoted chiefly to making roads 
through old workings. In the early autumn of the same year, 
some coal ' was being . supplied to the C.entral Brick and Tile 
c'o~pany, whose yards are close at hand. . 

• 
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A half mile farther south on the same switoh is the shipping 
mine of the Craig and Dawson Coal Company (Sec. 17, Nw. qr., 
Nw. 1;4 ). The shaft is fifty feet deep to the Cannel seam, show
ing that a southerly dip of about 100 feet to the mile prevails , 
between this mine and those farther north. An upright double 
engine hoists the coal. The seam is from thirty-three to forty 
inches thick. The relationships of the strata near the seam are 
well shown in the following typical section ' found in a drilling 
near the mine: 

DRILLING IN SECTION 17, NW. QR. 

FEET. INCHES. 

9. Surface .. .. .. . .... .. ..... ... . . .... . . . ..... .. . ... .. 8 
8. "Slate" .... .. ... ..... . .. . , ... ... ... ... ' . .......... 3 4 
7. Rock .... . ... . ........... . ... .. . . . ...... .... . . . ... 3 8 
6. " Slate" ......... ,... . ..... . . .. . ........ ... .. .. . .. . 9 4 
5. Coal (Cannel se~m) ... .... ..... ... . . ..... .. . .. ... . 3 6 
4. Black jack ..... . ..... .... ..... . ..... ............ . . 6 
3. Fire clay ............. . .. .. .. . . . : .. . . .. ........... 14 
2. Limestone (St. Louis) . ...................... , ........ 21 1 
1. Sandstone .... . ........ .. .. ... . .. .. . . . .. . .. ... . .... 19 1 

The Foster bank is a small affair in the side of a ravine at 
Kalo . The "Big" or "Upper Bituminous'" horizon normally 
contains a coal bed from thr.ee to four feet thick at this place, 
but the present drift is taking coal from under a large "roll" 
which has reduced the thickness 'of the seam to two feet. The 
bottom is a very argillaceQus sandrock; the roof a black bitumin-
mis shale. ' 

For a distance of over a mile below Kalo, mining was at one 
time in active progress. At 'present only one small local mine 

. is In operation. The Hewitt bank, a fourth mile southeast of 
Kalo, is a drift high on the side of a ravine in which several 
shipping mines were formerly located. ' The seam lies iIi 'the 
"Upper Bituminous" cMI hori~on and ' shows an a-V:erage thick
ness of four 'feef at the 'Hewitt. "Horsebacks; ' and '''rolls " are 
fairly' co:rhmon~ 'though 'seldom ' or large size~y ert'ical "clay 
slips," usually about 'one inch thick, 'occur about one 'foot frbin 
the top. When the' co~I 'i's of iJ:ormal thickness' a ! on;e-inch band 
of "bone" lies in the 'sea.tu.' 'The '~ntry -runs '1:,000 feet into the 
bbiffs, ' exposing a fire ' clay 'ben.'eath ' the sedrri. and a ' soft' blue-
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black shale above. The coal mined is rather soft, yielding a: 
large proportion of slack and nut. N ear -the bottom . of the 
ravine, forty feet below the drift mouth, the Colburn horizon is 
occupied by a bed of coal eighteen inches thick: Five to seven 
feet above the coal mined an upper ' seam, two fe~t and less in 
thickness, i s found.in isolated patches. The following drilling 
made on the L. W . Hart land, near the Hewitt bank, shows the 
"Upper Bituminous," or "Big" coal horizon above and the 
Colburn below. 

:FEE1'. INCHES. 

11. Surface .... . ........ . .. . .. . . . .... . . .. . . . · ....... . . 24 6 
10. Fi re clay . ...... . .... . ...... . ..... . . ... . .......... 4 9 

9. Coal ... :.. . . . . . ... . . .. ... ...... . .. .. .. . .. . ... . . .. 4 2 
8. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
7. Sandstone... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 
6. F ire clay ... . . .. . . . . .. . ' . . .... . . .. . . .. . ' . ..... .. ... . 6 6 
5. Rock, hard ......... .. ........ . .........• ' . . . . . . . . .. 2 
4. Sandstone . . ..... ... ..... .. .... . ....... ... ..... . . 22 6 
3. " Slat e" ....... . ..... . .. .... . ... . . . . . . ... . . ..... . . 4 
2. Coal . . .. . . . . . .. . ........................ ... ...... 2 4 
1. Fire clay ...... . .. ......... .. . ... . .. . . . ..... ....... 3 

Total ........... , .. , .... .. .. . ... . .......... ..... .. 80 3 

Dtka. A new field has been opened south of Otho by the Craig 
and Dawson Coal Company (Otho Tp:, Sec. 30, Ne. qr., Ne. 14 ). 
By means of a ninety-foot shaft a seam three to four feet thick 
has been r eached. Entries have been driven .only 200 feet from 
the pit bottom and hoisting is done by a small single-cylinder 
engine and boiler 'which are to be replaced soon by larger ones. 
Shipping facilities can be easily procured when the development 
of the mine reaches a more advanced stage. The seam worked 
has a fire c~ay bottom and a black " slate" roof. An upper 
seam lies from tell .to twenty feet aboye the . other, but is not 
being developed at present. It is from two to three feet in 
thickness, has a fire. clay bottom and, near the shaft, a roof of 
sandy . shal~ which grades .laterally into a black "slate." The 
upper seam is perhaps the cleaner of the two: 

If this field were! ever connected with the Coalville basin it 
has since been cut off by pre-glacial erosion: In some places the 
coa1 is cut .out entirely and in others it becomes very thin. The 
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upper seam may be tentatively assigned to the so-called "Upper 
Bituminous" horizon of the Kalo-Coalville area. The lower 
seam does not fall naturally into a position corresponding with 
any coal previously discovered, though it may possibly repre
sent the Colburn horizon at a point where it approaches closely. 
the upper coal. 

In as heterogeneous a collection of strata as the Des Moines 
stage comprises, two horizons eannot be expected to preserve 
the same relations to one another, even in adjacent areas, nor 
can a horizon be expected to bear good coal in more than a 
small portion of its extent. The following is a record of ·a drill
ing made on the Doushack land (Sec. 30, Ne. qr:, Ne. 1,4 ), near 
the Craig and Dawson shaft. 

FEET. INCHES. 

11. Soil and gravel ................ . .. . . . . ... : . '. ' ... '. .. 5 
10. Yellow and blue clay .... .. ..... .. .. .' .... .. ........ 49,..-

9. Sandy shale .. .. ........ . ... .. ... ................ . 15 
8. "Slate" . . .. . .. .. . .... .... ....... ..... ...... , . .. .. 3 
7. Coal (at 72 feet) .... .... ... .. . ..... .. ..... . . .. . . . • l 11 
6. Fire clay ................... . . . .. .. ... :... .... ... 2 
5. Sandstone . . ...... ... ..... ........ . ... . . ......... 1 
4. Fire clay , ... . .. .. . . . . .. . . ........................ 4 7 
3. "Slate" .. .. : ..... , ... '. . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 8 
2. Coal, good quality (at 83 1-6 feet) . . .... . .. .. . . ... , 3 
1. Fire clay .. .. . . . . .. ..... ..... . ...... : .. ........... 1 

Total .. , .. ....... ... ........ " ... .. ............. .. 87 2 

In section 18, north of Otho, attempts' have been made from 
time to time to mine a thick seam of coal. Much of the bed has, 
however, been cut out by erosion and that which remains usually 
lacks sufficient cover. Below is given a section f rom the Bensing 
land, near, the Minneapolis and Saint Louis railroad. 

FEET. INCHES. 

17. Surface . .. .. ... .. ... . . .. . ............ . . . ........ 43 1 
16. "Slate" .... ... ... .. ... . .. .. .. . ...... . " . . . ,. • . . . .. 1 6 
15. Fire clay .. . .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 
14. " Slate" . ... . . .. ... . . ....... . . .. . . .. .... ... ...... 2 
13. Coal .. .. . . .. ... ....... .... . .... . ... ........... .. 4 
12. "Slate" .... . . . .... . . . . . .. .. ... . .. ... . .. .. .... .. . 
11. Fire clay ... . .. ... .... . .... . . ....... ..... ... ... ... 1 
10. ', Sandstone ... ..... . ............ ... .. . .. . .. .. .. . . 5 
9: Sandy "slate" ....... . ......... . ..... ... .......... 12 

8 
n 
" 

3 
6 
6 
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S. Fire clay . .. . .. . . .. .. .. . . .. . .. . . . .. .. . ..... ',' .. ,.. 1 4 
7. Sandstone.. .. .. . ... . .. . . ... ....... . . . . . . . . . . . . .. 6 6 
6. Fire clay . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
5. ··Slate"........ . .. . ....... .. . . ......... .. ........ 15 
4. Hard blue rock .. .... .. .. . .......... . '. . . . . . . . . . . .. 1 
3. Fire clay .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 
2. Black "slate" . . . . . . .. . . . .... . ..... . ... . .... .... .. 13 
1. Fire clay . ... . . . ....... . '. . . . . . . . . . . . . . . . . . . . . . . .. 1 4 

Total .. .. , ...... ... .. . ............ " .. . . .. ...... . 113 6 

Within a mile south and southeast of the Craig and Dawson 
shaft pre-glacial erosion appears to have either cut out the coal 
itself or to have removed so much of the cover as to render 
mining hazardous. The two drill records shown below (Sec. 32, 
Ne. qr., Ne. 1,4 ) furnish typical sections for the district. It is 
possible that if drilling No. 2 had been carried farther down, a 
second seam would have been found and that No. 1 passed 
through an old channel which had removed the upper coal. The 
drillings do not, therefore, prove that two seams were not depos
ited in this istrict. 

DRILLING NO. 1. 

F EET. INCHES. 

S. Soil........ . .. ... . ... . .... .. ..... . . . .......... . .. 2 6 
7. Yellow clay . . .. . , .... . ... . .. . . ... . . . ... .. ....... . 13 
6. Blue clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 06 6 

5. "Slate . .. . ... . ... .... .... .. ......... .. . . . . .. ... .. S 6 
4. Bowlder ("Hard band").... . . . . . . . . . . . . . . . . . . . . . . . 6 
3. "Slate," coal, and calcite with hard band . . . . . . . . .. .. 5 
2. Fire clay . ... . .. . ...... .. .. . ..... .. .. .. .. . . . .... . 12 
1. Sandstone .......... . .. . ..... . .. . .. .. . . ... . . . ... . 49 

Total . .. .. . . . ' .. .... . .... . . ' . . .. . .. . . .. . . . .. ... . .. 146 

D RILLING NO, 2, 

FEET. I NCHES. 

5. Soil .. ... . ... .. . . ... . .. . .. .. .. . ... . .. .. . . .. . ... . ... 2 6 
4. Yellow and blue clay ........ ...... .. ... .......... . . 07 6 
3. Black "slate" .... . .... .. ... .. ..... . .. . . .. .... . .... 1 5 
2. Coal . . , .' . . .. . .. . ... . .... . .. . ........... . . . ... . ... '. 1 7 
1. Fire clay ... . . . .. ' .. .. .... .. .. .. . . ... . ... . . , . .. . . .. 7 

Total .... . ' .. . . . . .. ' . . . . ..... ... . . ....... . .... . , . . .. 73 7 

.' 
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L ehigh. Of former vigorous mmmg in the lower valley of 
Crooked creek and along the river near Lehigh little remains. 
Clay plants, using the Carboniferous shales exposed in the val
leys, have largely superseded the coal mines . . In October, 1908, 
only two mines were in operation and a r evival of the activity of 
the past seemed unlikely. No new light has been thrown on th~ 
geology of the basin s ince the following description of it was 
written by Wilder :* 

"The Lehigh coal belt is not more than two-thirds of a mile 
wide and extends from northeast to southwest across section 7. 
Webster township, and section 13, Burnside township. It is 
crossed nearly in the center by the Des Moines river. . On the 
west side of the river Crooked creek cuts through it, and coal 
is mined on this creek two miles from its mouth. On the east side 
of the creek the prospect holes of the Crooked Creek Railroad 
and Mining Company have found coal a mile back from the 
river. All of the mining has been done along the river and 
Crooked creek. The coal lies in four seams, one above the 
other, so that prospect holes often pass through more than one 
seam. The seams vary considerably at different points. All of 
the seams have produced coal, but the coal from the Tyson 
seam is regarded as the best and this seam up to date has been 
most extensively worked. The Harper seam is thirty feet above~ 
the water of the river; the Tyson is twenty feet above water 
level; the Pretty seam is t en to twenty feet below water leveI~ 
while the Big is forty feet below the Pretty seam. The two 
seams above water level have been worked by drifting into the 
banks of tlie river, the banks of. Crooked creek, and the sides 
of the numerous ravines in the vicinity. The Pretty seam and 
the Big seam ar e reached by shafts. The Big seam is said to 
lie at a unifor;r:n level, but the other seams are not so r egular. 
The Tyson seam is never more than fifteen hundred feet wide, 
and it dips uniformly towards the center. 

"The following is a composite section through the Lehigh coal 
seams : 

FEET. 
9. Drift ............ ..... ......... . ........ .. . . ...... . ... .. 120 
8. Shale ... . . ............ . .. .. .... . . ......... . .......... .. 20 
7. Coal, slate, six inches, Harper vein . ... . ..... .. ..... . . . . . . 0·2%· 
6. Sandstone and shale ........ . .... . .... . . . .. .... . ... .. . . . . 15 
5. Coal, Tyson seam .. .. .. .... . . ..... . .. . . . .... . . . . .... ..... 4 
4. Sandstone and sh ale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 40 
3. Coal, Pretty seam .... .. .......... . . ...... . ..... ...... .. . 2·3 
2. Sandstone and shale ... . .............. . . .. ... . ' . .. .. .. . .. 30 
1. Coal, Big seam, four inch es bone in center .. . . ..... . .... 3%·4% 

-Oeo logy of W c bsto' Co".n ty, Iowa Geol. Surv., Vol. XII, p . 88; Des Moines, 190Z. 
4 



50 COAL DEPOSITS OF CENTRAL lOW A 

Both mines at present operating in the district are using the 
Pretty seam. In the valley of Crooked creek, a mile and a half 
above its mouth (Sumner Tp ., Sec. 13, Nw. qr., Sw. 1,4), is the 
m'ine of the McClure Coal Company. The shaft is seventy-five 
feet in depth. The mine employs steam power and does a ship
ping business. . The Pretty seam, which is from two and a half 
to three feet thick at this point, is the onty o:p.e now being devel
oped, though attention will be turned to the Ty'son in . the near 
. , ., 
future . . Under the coal is a six-inch band of a ve,ry carbonaceous 
and compact clay underlain by at least two feet or soft sandstone. 
The roof is a light gray shale containing numerous bands of iron 
pyrites near the coal. The long wall method of development is 
used, mining being done in the clay band. Work has been 
carried 1,300 feet north and 1,800 feet south ' of the shaft. T,he 
north side is now abandoned. Electric mining ~achines ~ere 
used until the working face became so short that the time con
sumed in moving the machines rendered them unprofitable. 

The Crooked Creek shaft Number 9 is located near the mouth 
of Crooked creek (Sec. 18, Nw. qr., Se. 14) . . The product is 
hoisted 'bi steam power and loaded on car,s for shipment. The 
main entry runs 525 feet S. 10° E. with a cross road 675 feet to 
the west. "Rolls" and "horsebacks" are found, though small, 
and a fault wit~ a throw of about three feet has given some 
trouble. The disturbance attending this dislocatio~ of strata 
was not sufficiently strong to impair the value of the coal near 
the fault plane. The Pretty seam, where min,ed from this shaft, 
is from two feet to twenty-eight inches thick and lies about 
thirty-five feet beneath the surface. Often, though not always, 
present beneath the coal is a thin seam of fire clay. Where the 
clay is lacking a soft argillaceous sandstone forms the floor of 
the coal. The roof is a compact bluish gray shale which stands 
well with only a moderate amount of timbering. 

Near the river, three miles below Lehigh, coal has been mined 
for a local trade in the valley of a small creek. A little farther 

. down (Yell Tp., Sec. 21, Sw. qr., Sw. 14) coal is exposed on the 
river bank. 
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FEET. INCHES. 

5. Limestone ............. . ........... .. ............. ~ 
4. Coal . .. . . . ....... : ...... . .......................... 1 2 
3. Shale......... . .......... .... . .......... .......... . . 10 
2. Coal ............ . ... . .......... . .......... ' ....... .. 2 
1. Fire clay (exposed to water level) ................... 6 

. . 
Linnburg . . At the. mouth of Skiller creek, four miles east of 

Dayton, at least two seams are present. An upper seam which 
lies about five feet ' above the level of the creek bed has 'been 
reached by drifts and shafts. The bed is strongly undiilatory'. 
Only a bit 'ove~ two feet of coal is shown., An attempt ~~ul" made 
to work a lower coal here for shipping purposes, 'but it diC\ ' n'ot 
prove profitable and was soon abandoned. On the east side vf 
the Des Moines river, opposite the mouth of Skiller creek: 'the 
Sunnyside Coal Company is now taking coal of good qh1l1ity 
from an eighty-foot shaft (Sec. 16, Se. qr., Se. 14J. A 'small 
double engine is used' for hoisting and a local trade. is supplied. 
The bed lies forty feet below the level of low water in the river 
and varies between twenty-four and thirty inches in thickness. 
Although the mine has been ' opened only a short distance, there 
are indications that the seam is rather undulatory and has a 
slight general dip to the southeast. Under ' the ,coal' is three 
feet of fire clay; above is a band of iron pyrites from one to ten 
in'ches thick. Over the "sulphur band" is a one-foot layer of 
"bone," a very carbonaceous shale, which is taken down only 
over the roads; it is capped by a black" slate" bearing Lingula 
and other brachiopod shells in abundance. Forty-five teet above 
the lower seam is an upper bed perhaps conesponding to the 
upper coal mined on Skiller creek. At the shaft the upper bed 
is quite thin, owing probably to the removal of much of the coal 
by the erosive action of the Des Moines at earlier periods. 
Locally these two coals are known as the Pretty and the Tyson, 
yet any attempt to correlate on but little evidence the beds of 
two such widely separated areas as , the Lehigh and Linnburg 
basins seems unwarranted. 

Another local mine-that of the Stratford Coal Company
is situated one mile below the Sunnyside. The seam, which is 
fifty feet below low water level, has an average thickness of two 
feet seven inches and occupies the horizon of the lower seam 



52 COAL DEPOSITS OF CENTRAL IOWA 

found opposite Skiller creek. Here the dip is to the south
west and the under-cutting is done in a layer of "bone" which 
lies beneath the coal, instead of above it as at the Sunnyside 
mine. About three acres have been mined out. In the greater 
part of the mine -the roof is a compact, variegated sandstone, 
often quite argillaceous. Where this sandstone is lacking a 
tough fossiliferous shale takes its place and the upper portion 
of the coal bed becomes" bony," reproducing the conditions pre
vailing at the Sunnyside. 

Workable coal was located near Dayton several years ago. 
The two sections given below, cited on the authority of the Craig 
Coal Company of Fort Dodge, appear to indicate a field the 
possibilities of which have been overlooked. The first drilling 
was . made two miles east of Dayton (Dayton Tp., Sec. 18, 
Nw. 1/~ ). 

FEET. INCHES. 

19. Drift . .............. . ... . ... . .... . .. . .. . .... ... .. 92 8 
18. Sandstone ... . ...... . ...... . ...... .. ... ; ...... . . 11 4 
17. Gray shale .. ... ". ; .. .. ' .. . . .. .. . . .. .. . . . ...... . . . . . . 5 
16. Sandstone... . ......... . ......................... 4 3 
15. Shale ...... . ... . . . ... . ............... . .. . .... .. . 1 
14. Rock (undet.) . . ............. .. . . ....... . ....... 4 
13, Gray shale ' . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. 1 4 
12. Black shale .......... ..... . ........ .. . . . .. . .. . . . . 1 3 
11. Rock (undet.) ..... . . ..... . . .. . .......... , ...... 4 3 
10. Gray shale ..... . ...... . ......... ... .. . .......... 18 5 

9. Hard rock (undet.) .... ,. . .......... . ..... . . ... .. 8 
8. White clay . . . . .. . .... . ... . ... ,.... . . ..... .. .... 4 
7. Hard sbale ................. . .. ...... . ..... . .... . 2 
6. elray shale . .............. . . ... ... ............... 1 5 
5. Gray shale . ........ . . . . . . ... ........... . . .. . ... . 26 ' 10 
4. Black shale .. . ................... , .. . . , ...... . . 11 
3. Coal .... .. ......... . . . . ... . . .......... . ........ 3 II 

2. Fire clay .... ...... . . .... . .... . . .. ....... . ...... 7 
1. Rock (undet.) .. . . ......... . ,........ .... .. .... . 5 3 

Total .. . . ..... ... .. .. . . ......................... 186 10 

One mile northeast of Dayton the Craig Coal Company ob
tained the fo]]owing section: 

FEET. INCHES. 

9. Drift ... . ..... : . .. . ...... , ........... , . .. ...... .. 129 1 
8. Shale ...... . ... . ..... , ........... ,.............. 1 10 
7 Coal ...... . ... . ..... . ...... . . . . . ... .... . .. . .. . .. 3 6 
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6. Fire clay .. .. ... .. . . ....... .... ... .. .. .. ......... 1 
5. Shale .......... . ..... . .... . ...... . ...... .... ..... 4 
4. Rock ..... . . . .. ............ . ... . . .... . ........... 8 
3. Shale .. ... .. ... . ....... : ............... ... .. .. .. 1 
2. Shale and black jack. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 41 
1. Coal ...... ... ....... . ... ... ............. . ..... . .. 4 

Total ...... ........ .. ... . .... . .... .. ...... .. . .. .. 196 

SOUTH LIZARD VALLEY. 

9 
11 

7 

9 

5 
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Tara. The Tara coal basin lies on the northwestern border 
of the Permian area, on South Lizard river about four miles 
southwest. of Fort Dodge. A fairly level and apparently quite 
persistent £eam bearing five feet and less of coal lies at a depth 
of 130 feet below the prairie level. For many years small mines 
supplying a country trade have operated here during at least 
the colder months, but when the region was visited by the author 
no coal was being taken out. The coal is of good quality. The 
floor is a fire clay and the roof a blue-black shale which does not 
always prove satisfactory. The limits of the basin have not 
been exactly determined, but it is known to include at least sec
tions 33, 34 and 35 of Douglas township and section 6 of Elkhorn 
township. Where coal has been mined (Elkhorn Tp., Sec. 6, Ne. 
qr. ; Douglas Tp., Sec. 33, Sw. qr. and Se. qr. ; Sec. 34, Sw. qr.) the 
seam was from four to five feet in thickne.ss. In adjacent terri
tory drillings passed through coal which was not always of 
workable thickness. In Douglas township (Sec. 34, Se. 14), five 
prospect holes were sunk and coal found in each case at about 
the same depth and under the same general conditions. A 
record of one of these holes is given below. 

FEET. INCHES. 

11. Soil and drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 75 
10. Shale ... . . . . . ...... .. ..... . .... ... . . .. . ... . .. ... 3 
9. Blue clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 4 
8. Coal ..... ... .......... ...... .. .. . ... . .... ...... . 1 6 
7. Clay ironstone ? .. . .. . ...... . . . .... .. ...... . .... 2 10 
6. Fire clay .. .. .. .... ... .... ... .... ....... . . ... . ... 4 6 
5. Sandstone .. ................ .. . .. ....... ... . · ... · 8 9 
4. Red clay ... .......... . . .... ........... .... . ...... 3 2 
3. Sandstone .. .. .. .. . ........ .. . ... ..... :. . . . . . . . . . 7 4 
2. Red clay ..... :................ . .. ... ......... . . . 2 .4 
1. Rock (undet.) ..... . . ... .......... ....... ....... 4 
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In section 35, Douglas township, Sw. '1;4, the following record 
reveals three coal horizons; two of them bearing seams ' of work
able thickness . 

FEET. I NCHES. 

13. Soil ... . ..... .. . . . ............ . ,... . . . . . ... . .... 2 
12. Drift .. .. . . .. .. ' . . . . .. ... ......... .. ... .. .... ; ... 76 
11. Sandstone ......... . ..... .. . ............... . .. . . 4 
10. Shale ... ...... .... .... . ................... . .... 8 
9. Coal ... ... . ... . : .. ' . '. . .. . . . . .. . . . . . . .. . .... . .. . .. 2 
8, Sandstone ..... . ........ .. . . ......... . . . .. ... : .. 2 '. 
7. Shale ... .. .. ...... : ....... ..... .. ... ... . .. . .. ... 2 
6. Coal .... . ... ... ....... . ........... ' ..... ....... ... . 
5. Fire clay . ... ... . ..... . . . ... .. . . ... .. ... : ..... . . 3 
4. Shale ... . . . . ........... ... ,.. .. ..... ... ... ...... 2 
3. Coal ........... . . ... . . . .. . . . . . .... . ..... .. ... ... 2 ' 
2. Fire clay . .... . . . ' .. .... . .. . ... . .... .'. . ... . ... . .. 8 
1. Red clay ..... . . . . ... . ... . . . ................. . ... 21 

HAMILTON COUNTY 

6 

6 

2 
6 
3 
1 
2 
9 
6 

By far the greater part of Hamilton county is underlain by 
coal-bearing strata' of Des Mojnes age, although the northern 
limit of this stage lies but a few rriiles beyond the northern 
boundary of the county. The Boone river and White Fox creek 
have cut down to the Mississippian limestone from the north to 
below Webster City and the Coal Measures are lacking also 
under a small area in the northeastern corner of the county. By 
far tl;:te greater part of the region is a gently undulating prairie; 
poorly qrained, without outcrops, and unexplored by coal men. 
In the only district in which there is opportunity offered for 
coal beds, if such there be, to appear at the surface-namely, 
along Boone river below Webster City- seams are known to 
occur. Under the heavy cover of drift on the uplands back 
from the river, and especially in the southern townships, there 
are d~ubtless other basins where future wealth lies undisturbed. 
Pro,specting to be succes~ful must be thorough; since large sums • 
may be expended in vain before the coyeted fields are finally 
located., Seams have been more or less extensively worked not 
far from Hamilton cOlmty, in Webster on the. west and, in Boone 
and Story on the south. ' 

Before the coming of the railroads hrought cheap coal from 
other districts, considerable mining for local trade was in prog-
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ress in the Boone river valley. , Some coal is still taken out d,ur
ing the winter months. 'old strippings, dumps, and drift open
ings may be seen near the river from five miles below Webster 
City nearly to the Webst,er county line. At. least three horizons 
are lmown, some coal having been taken from each. Only one 
is considered of great importance; it lies at an average eleva
tion of forty feet above the river level, . though its altitude 
varie,s considerably at different points . Whether the coal is 
continuous under the entire district cannot be definitely stated 
from present knowledge, but the probabilities are more in favor 
of a number of nearly contiguous basins. 

So far as lmownthe most northerly point at which . mining 
has been undertaken was at the Brockshink mine (Freedom Tp_, 
Sec. 25, Sw. qr., Sw. l~J, a short distance west of the river, where 
three feet of coal was capped by sandstone and underlain by 
fire clay. One mile south (Sec. 36, Sw. qr., N e. l,4d, a small 
quantity of coal is occasionally worked by drifts on Mr. Silvers' 
farm. A short ravine on this place shows vestiges of extensive 
stripping, about two acres of urface having been removed in 
this way from the "upper vein." A second two-foot seam, sep
arated from the first by three feet of shale and five of heavily
bedded sandstone, outcrops farther down the ravine. Still lower 
is a third bed, eighteen inches thick at the outcrop, j)earing a 
tenacious, easily combustible coallmown locally as cannel. East 
of Silvers', along the river, much stripping was done in former 
years-notably on the land of J olm Claffin on the west side of 
the river and on the Houck place opposite. The average thick
ness of the seam is reported to have been two feet and its eleva-
tion above low-water level about forty feet. . 

On the west side of the river, farther down (Webster Tp., 
Sec. 1), on land now belonging to Robert Lewis, coal has been 
removed for a distance of a fourth of a mile by stripping and 
at one place from a shaft. The seam worked here is from two 
to three feet ' in thickness. Two miles below, the river winds 
about a sharp horseshoe bend, impinging at the extremity of 
the curve against a steep bluff. On the brow of this declivity a 
shaft seventy feet deep was sunk years ago. It is said that the 
men .worked in four feet of coal just before the caving of the 
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shaft stopped operations. Two miles west of the bend were the 
most important mines of th~ district, the Stockdale drifts (Web
ster Tp., Sec. 10, S. Ij2 ). Openings have been made in both sides 
-of the ravine through which the wagon road leads to the north. 
'The thickness of the bed worked ranged from two to four feet, 
with an average of forty inches. Entries penetrated the hill for 
nearly half a mile, r evealing a gentle dip to the west. The roof 
was seven feet of slate overlain by white sandstone. A sump 
'seven feet deep failed to pass through the fire clay underlying 
the coal. At one time farmers came from long distances to 
procure this coal, but the entrance of considerable water into 
the mine caused operations to be discontinued about six year s 
ago. Still farther down the river, near Bell's mill (Sec. 16, Sw. 
qr.) , small openings have been made at various times. Nothing 
has been done here for several year s. 

Some prospecting was undertaken a short distance back from 
the river at several places north of the Stockdale mines and 
west of Silvers '. Since the results have never been made public, 
we have now only negative evidence derived from the fact that' 
no shafts were sunk where the, investigations were made. 

The annual production of Hamilton has always 'been small. 
In 1862 it was 850 bushels; in 1880, 3,000 tons. In 1885 the 
total fell to 918 tons and has since spown a gradual decline. 

H'\RDIN COUNTY 

Although H ardin lies on the eastern margin of the Iowa coal 
field, the superficial indurated rocks beneath two-thirds of its 
surface may be clas,sed as Coal Measures. The areas where 
Des Moines strata have not been identified form part of the 
northern townships and of the extreme southeastern corner of 
the county. Almost the only natural exposures of the Upper 
Carboniferous are along the Iowa river from Xenia to Steam
boat Rock. At Eldora, ninety feet of Coal Measure rocks, chiefly 
sandstones, are exposed. The Des Moines does not possess 
great thickness in any part of the county. The elevation. of its 
base is 950 feet above tide at Eldora and 970 at Steamboat Rock; 
farther'west this altitude probably decreases somewhat. Toward 
the west the elevation of the surface increases by 100 to 200 
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feet, but a corresponding increase in the depth to which the 
superficial deposits extend allows no increment in the thickness 
of the coal-bearing rocks. The average thickness of the drift 
is about 100 feet for the entire county and 150 feet or more for 
the western tier of townships. In several localities a maximum 
of 300 feet and more has been recorded. 

Twenty-five years ago Hardin was a producer C?f coal; now no 
mining 'of importance is being undertaken. In 1860 the tonnage 
was reported to be 262. In 1866 the production had increased 
to 30,000 ,bushels. The Census of Iowa for 1875 places the pro
duction at 7,193 tons and the U. S. Census of 1880 at 3,135 tons. 
A further decrease soon brought the total output to less than 
four figures and no recovery has since been evidenced. 

Until the completion of the railroad south to Oskaloosa 
brought Hardin county coal into direct competition with the 
fields of southern Iowa, Eldora was the center of a flourishing 
mining industry. As many as four coal horizons have been rec
ognized yet only one has been considered worthy of much devel
opment work. A drill record from section five of Eldora town
ship shows this sequence of strata: 

FEET. I NCHES. 

12. Surface deposits .,. , ' ,' , . .... " ..... , ... , . , ... ,. 5 
11. Sandstone, ferruginous ., ......... ".,",.' .. , .. . 2 
10. Coal .. " ... , .... ', ... , .... .. .. . ........... . , .. . . 1 2 

9.. Fire clay .... .. ........... ...... : .... .. .. .... . .. 6 
8. Shale . . ...... .. . ,.,', .,..... ....... .. ... ... . . .. 18 
7. Coal '............. . . . . . ...... . .. ...... . ....... . . . 11 
6. Fire clay . .. .. ..... .. . ............. . .. . .. . . , .. ,. 1 
5. Shale .. " ..... .. " .... . ....... .. ............. , . .. 12 
4. Coal . .. . ............................ .. ..... : .. , . 4 
3. Fire clay .. . ............ ....... ... ...... . ,...... 4 
2. Coal ... , ... . .. . , .. ... ....... . . .. ........ ,....... 8 
1. Shale .... .... ..... .. ............ ..... . .......... 5 

Number 11 of this section is the base of a thick series of sand
stones through which the Iowa river has hewn its way. The 
coal occurs in small pockets, five feet six inches thick at the 
maximum. The majority of the mines were situated in sections 
5 and 6 of Eldora township and section 32 of Clay township. 
Where mined, the seam lies above the level of low water in the 
river, but a dip to the southeast 'carnes it below the river in 
that direction. 

" , 

' .. 
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An abundance of water forced attempts to follow the seam 
down the dip to be relinquished at the river level, so that con
siderable thick coal was left ;;tS unworkable at the lower eleva
tions. The coal was · somewhat "soft," and contained much 
sulphur in the form of bands of iron pyrites. The bed thins 
rapidly to the west and disappears beneath the river on the east. 
No coal has been encountered in wells at Eldo;ra on the south, 
although some 'is reported from thE) vicinity or the State Indus.
trial School, one mile west of Eldora. 

Well drillers report coal from various parts of the county, 
yet little reliance can be placed on their somewhat conflicting 
statements. No systematic search for coal has yet been under
taken. The fact that a good field was discovered on the line of 
the only notable Des Moines outcrop withiJ;l the limits of the 
county leads one to infer that prospecting in the unexplored 
strata beneath the prairies might reveal other basins and pock
ets of importance. 

BOONE COUNTY 

The coal bearing strata of the Des Moines stage everywhere 
underlie Boone county to a depth of between 400 and 500 feet 
below the highland level. In almost all cases; however, the 
upper hundred or two hundred feet penetrated in drilling from 
points on . the plain consist of drift clays, sands, and gravels. 
Drillings at several points furnish data for an approximate 
determination of the depth of the Saint Louis limestone, or in 
other words, of the base of the Coal Measures, beneath the Des 
Moines valley region. The deep wen at Boone penetrated 200 
feet of drift and 260 of Des Moines strata; a drilling at Moin
gona reached the limestone about 200 feet below the level of the 
station at that village; a drilJing at the Driscoll Brothers slope 
below Moingona encountered a cherty . Jimestone. at 125 feet be
neath the river level. These determinations indicate that the 
base of the Coal Measures may be expected to be reached at an 
altitude approaching 700 feet above sea .level. The usual varia
tions in the level of the top of the limestone due to its very irreg
ular surface m~st, however, be taken into qOI).sideration. Toward 
the east the limestone rapidly rises on the side of an anticlinal 
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arch and comes to the surface a short distance beyond the Story 
~ounty line. The . strata found within 200 feet 'above the Saint 
Louis comprise the lower part of the Des Moines' stage, and 
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therefore belong to the richest portion 
of the Iowa coal bearing rocks. Strati
graphically they correspond to the 
beds which include the coal seams of 
Polk county and the country to the 
southeast, 

The Des Moines river has cut for it
self a deep, narrow valley, bisecting 
the county from north to south and ex
posing along its course a magnificent 
geological section. The' coal outcrop
ping along the bluffs soon attracted 
the attention of the first pioneers, so 
that mining began in this region dur~ 
ing the early stages of settlement. 
Even in 1849 Owen noted that black-
smiths obtained their coal along 
Honey creek, and the building of a 
railroad into the district in 1866 gave 

4 C.-fi'" a great ·impetus to the coal industry. 
Sfld/1 

The productio~ recorded in 1860 by 
the Eighth Census was 630 tons, value 
$1,200. In 18?:0 the output had in
creased to 42,143 tons. The State Cen-
sus of 1875 shows only 955 tons, but 
the Tenth United States Census 
(1880) gives 140,000 as the figure and 
the Eleventh (1890) 174,392. Boone 
now ranks eighth among the counties 
of the state as a produ'cer., According 
fo the roports of this Survey,' the tbn
nage for the past ten years has been 
as follows: 

• 
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YEAR. TONS. YEAR. TON S . 

1898 .. .. .. . . . .... ~ ...... . . 331,543 1903 .. .. . . ... . . ... ...... . ... 291,321 
1899 .. . ..... . . . ... .. . .. ... 262,632 1904 . . .. .. .... ..... ......... 285,157 
1900 ... .. .. . . . . ........ . .. 288,742 1905 .. .. . . .. . .... . .......... 292,659 
1901 . . ... .. . ... . ..... .. ... 257,033 1906 ....... . ........ .. ...... 233,110 
1902 ... . ... .. .. . . ; . ... .... 264,524 1907 ... . ........ . ........... 208,150 

During recent years the output suffered a slight decrease, but 
with the opening of new fields back from the river the outlook 
for the future is bright. The State Mine Inspectors' report for 
the year ending J une 30, 1908, is : 

Number of tons of all kinds produced . . ..... . . . ... .. . ... . . .. 218,491 
Total number of employes. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 864 
Number of mines . ... .. .... . ... .. . ....... . . .. .. . . ...... . . 12 

At $2.00 per ton, the value 'of this product at ·the mines be
comes $436,982. 

Several coal horizons were distinguished by Beyer in the Des 
Moines river valley as a result of his study of the outcrops of 
strata and of the mining being done in 1895. Only three coal 
horizons w~re known at that time and these are described as 
follows in the Geology of Boone county :* 

"The first has an elevation of from fifty to seventy feet above 
the water in the Des Moines r iver and is the bed operated at the 
Knox and Porter slopes in the southern portion of the county, 
and the drifts along Honey creek in the central area. This 
horizon is usually overlain by a 'caprock' of hard, brittle, cal
careous shale which contains in abundance the remains of a 
marine fauna- Rhynchonella, Discina and Produetus are the 
more common genera r epresented. 

"The second horizon occurs some fifty feet below the first and 
is the most persistent seam in the county. It is currently known 
as the "upper vein," or "black jack." The former name is 
in contradistinction to a lower vein which sometimes accom
panies it; the latter name is often applied to it on account of its 
semi-lustrous jet-black color and somewihat bony character. 
This seam is operated at the Blythe [Driscoll] mine and in the 
Moingona, Boonesboro, Milford and Fraser areas. It is usually 
provided with a good roof and carries its thickness wen-two 
essentia~s to profitable mining. The roof shale often contains 
well preserved specimens of the genus Lingula. 

"Beyer , Iowa Geol. Surv., Vol. V, p. 218; Des Moines, 1896. 
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, 'The third horizon occurs from four to twelve feet below the 
second and is usually denominated the "lower vein.'" The dis
tribution of coal in this seam is somewhat anomalous; the coal 
usually occurs in lens-shaped masses (pockets) of limited extent. 
rrhe roof is fairly good, but often contains numerous septarian 
nodules and clay ironstone concretions, which render mining 
somewhat hazardous unless due precautions are observed. The 
product of this vein is much sought for furnace and domestic 
use and commands the highest market price. At the present 
time the production of this coal is almost wholly limited to the 
Boonesboro-Milford area." 

Since .the above was written mining operations have tended to 
show that the "black jack vein," although the most persistent 
of any, is far from being continuous between the points at which 
the horizon has been recognized. In most other parts of the 
state, also, the most strongly marked coal horizons of the Des 
Moines stage contain workable ·coal only in basins of limited 
extent separated by areas in which the coal is thin or completely 
lacking. 'To the three horizons recognized by Beyer must now 
be added a fourth which lies between fifty and eighty feet below 
the level of the Milford-BooI}.esboro coaL It has been found at 
several points during prospecting operations, but as the parties 
interested are not yet ready to make public their discoveries, 
nothing very ' definite can be stated at this time. The Ogden 
mine, north of Ogden, has opened up this coal and it has been 
reported from the Milford and Moingona districts as well as 
from fields south of Fraser, south of Ogden, and near the Dris-

. colI slope. Like the hird horizon, it possesses coal of good 
quality and is "pockety." It is not probable that any of the 
districts just mentioned are connected uninterruptedly by work
able coal. Possibly the Scandia-High Bridge coal lies in this 
horizon. 

The outlook for further discoveries of coal in Boone county 
is decidedly good. Drilling from the highlands, back from the 
river bluffs, has only recently been attempted in a determined 
manner and results have justified the effort. Coa1 is most likely 
to be found between depths of 200 and 300 feet below the upland; 
above and below these levels it may occur, though not in the 
same abundance. Prospectors must expect to find no coal in 
many of their test holes, but a continued display of energy 
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should bring its reward. Detailed mention of the present state 
of our knowledge in regard to various localities in the county, 
'so far as it can ,now be made public, will be given: in the follow
ing pages. 

Figure 14, Map giving location of principal mines in Boone county. 

DES MOINES VALLEY. 

Fraser. For more than thirteen years the town of Fraser has 
been the center of an important mining industry which has only 
recently begun to show a decline. At present only one mine is 
in operation, but another will soon be ready for business and 
the output of the district may again reach an important figure. 
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Mine No.5 of the Boone Coal 'and Mining Company loads on the 
tracks of the Newton and Northwestern Railway, directly behind 
the Fraser depot, on the west side of the river (T. 85, R: 27, 
Sec. 34, Se. qr., Sw. 1~,). The equipment on top is modern and 
includes Canty self-dumping cages, tubular boilers and a 
geared, double hoisting engine. Two workable coal seams are 
found here. At the shaft ' the upper bed is thirty-eight- feet be
low the surface, or about at the river level, but this elevation 
suffers changes of twelve feet or less because of the undulatory 
character of the seam. This up er coal varies in thickness be
tween two feet six inches and four feet, thickening ~sually in 
the " swamps',', and "thinning to the rise." "Sulph~lr balls" 
and "dirt bands" are irregularly distributed through the coal 
and calcite occurs sparingly in thin films along 'cleavage faces. 
The floor of the seam is a sandstone from six to eight feet thick. 
The roof is a thin cap rock of variable thickness, overlain by 
black fis sile shale. A thin "wild cat" seam, from one inch to 
one foot thick, is sometimes encountered fifteen feet above the 
heavier bed, but is as often lacking. At a distance of 400 yards 
from the bottom of the shaft a slope has been driven from the 
upper to the lower seam and cars are soon to be hauled up the 
incline by an eleCtric motor. During the six years' the mine has 
been under development, work has been carried back 3,800 feet 
from the river. ' The two seams are now yielding. nearly equal 
amounts of coal, although the upper was opened and deve'loped , 
first . The distance separating the , two may be as much as 
eighteen feet or as little as two inches, a difference due to the 
fact that the upper is undulatory and the lower is practically 
level. Where they are most widely separated, a two-foot "bowl
del'," or clay-ironstone, roof overlies the lower seam. The 
thickness of the lower bed is quite uniformly three f eet six 
inches. It contains some of the best coal found in the mine. 
The underlying stratum is a fire clay. At the recently abandoned 
No. 3 mine of the same company, a half mile distant, the lower 
bed was not found. 

The Boone Coal and Mining Company have recently done 
considerable prospecting in the Fraser district and as .a result 
are now sinking a shaft southeast of No.5, near the center of 
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section 2 of Yell township. A spur track is to be run up from 
Fraser. They have already worked out the coal peneath much 

. of section 34 and the eastern part of section 33, Pilot Mound 
township. Prospecting has shown at least one workable bed 
under sections 1, 2 and 3 of Yell township, the eastern half of 4, 
and parts of 10. The seam probably ·underlies much of sections 
11 and 12 and extends into sections 13, 14 and 15, the territory 
worked by the old Milford mine. N ear Fraser, in Dodge town
ship, seventy-five feet below the bottom lands, a bed ha!> 'been 
found which is six feet thick in places and unworkable in others. 
The company reports that they have been unsuccessful in find
ing coal in any drill hole they have placed farther from the 
river than one and a half miles. 

The following section illustrates the character of the strata in 
part of the Fraser field. Since the elevations of the heads of 
the bores differ greatly, the depths given for the thick coal 
are not uniform in the different records. Hole A was drilled 
from the upland, three-fourths mile west of mine No.5. If 
the thick seam sought for had been persent it would have been 
found at a depth of about 250 feet. Hole B, one-fourth mile 
east and the same distance south of mine No.5, penetrated both 
beds that have been mined· at Fraser. Hole C, put down not far 
from mine No.3, penetrated only one thick coal. It may be 
observed froIp. a study of the sections that several thin seams 
appear in some parts of the field and are absent in others. 

FRASER SECTIONS. 

HOLE "A." 

FEET. INCHES. 

17. Soil and clay ...... ..... ........ . ...... .. .. ...... 15 
16. Drift, gray, hard bands, sand and gravel. ... .. : .. . . 211 
15. Shale, pink ............ . . :............... . . . . .... 1 
14. Shale, light-colored ..... . . ... ............. . .... .. . 1 
13. Rock, dark .. ......... _ . . . . . . . . . . . . . . . . . . . . . . . .. 1 
12. Coal .. . ......... . .. . ................. . ..... .... 6 
11. Fire clay . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 
10. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 

9. "Slate" ...... .. : ..................... . ....... .. . 10 
8. Shale, gray .... .. ................. . .............. 1 
7. Shale, light-colored . .. ... .. ...... ... ............. 4 
6. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
5/ Shale, light-colored ......... ........ ............. 12 



BOONE COUNTY 65 

4. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
3. Shale, light-colored ........ ...................... 15 
2. "Slate," dark ........ . .. . ...... .. ... .. . _ . _ . . . . . . . 10 
1. Sha le, light-colored . .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . 10 9 

Total .. . . .. . .. . . .... . . .. .. . . . _ ... . . ... . ..... .' . ... 319 9 

HOLE "B.'· 

FEET. INCHES. 

14. Soil and sandy clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
13. Drift, mixed gray and yellow clay .. . . .. . .. .. .... .. 132 
12. R ed shale" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
11. Shale, sandy, light-colored ...... , ............. _ .. : 1 
10. Sandstone......... ... . . .. .... .. ............. .. .. 2 

9. Shale, light-colored .. _ . . _ . _ .... _ . _ .. . . . . . . . . . . .. 8 
8. Shale, dark .......... . .' ....... : ....... . . _ ..... .. . ' 3 
7. Shale, sandy, light-colored . ..... _ . .' . . . . . . . . . . . . . .. 11 
6. Shale, gray ... _ . , .... " . . . . . . . . . . . . . . . . . . . . . . .. . . ... 15 
5. Coal . ... ... ... ...... . ........ . ..... . .. .. ........ 3 6 
4. Sandstone ....... .' ... . : : . . ............ : . .. ...... . ' 3 
3. Shale; light-colored ... .... .. . ....... . ....... ... .. 3 
2. " Slate," black . ... . ........... .. ... .. ........ .. :.. 10 
1. Coal .... ... .... . . .. .. .. . .. . .. ..... . ...... .. ... .. 3 6 

Total .. .. . ........ . ...... . ..... . . .... . : . . ....... 212 

, HOLE "C." 

FEET. I NCHES. 

21. Soil and sandy clay, . , .... , .. , ....... ' , . ....... " 19 
20, Drift, gray , . . .. , .. , . . " .. . .. . " . . .. , ... ... " ... .. 30 
19. Shale, mixed , ... " .. . : . . ..... . .. .. . . .. . .. . . . ... . 32 
18. '~Slate," dark ... ,"" '. , . .. , .. , , . . , . , ....... , , , .. , 2 
17. Coal .. , .. . . .. .......... . ,............... . ....... 6 
16. Shale, light-colored ....... . .... . . . ... . ... .... . . .. 1 6 
15. "Slate," dark ............. , ....... ,. . ....... .. .. 10 
14. Coal ' .. , ...... , .. , .. .. , ... ,., . .. . . . ... ,.. . ...... 1 
13. Shale, sandy, blue . .... , ... . . . .. . . ... .. ,... . . . .. .. 1 
12. Coal .. " ......... . .. .. ..... , .. , ..... "..... . .... 1 4 
11. Sandstone ........... .. .. . ...... . ........ . .. . ... 4 8 
10. Shale, gray ...... . . . .... .. .... . ...... . . .. .. . ... .. . 3 

9. Rock and coal . . . . .. ....... ..... .... ' . ... . ... .. " 1 
8. Coal, pure ... , .... , . .. . , . ",., . .. ... '.' . . .... , , .. 1 
7. Shale, light'colored " . .... _ . . . . . . . . . . . . . . . . . . . . .. 5 
6. Shale, gray ....... , .... . , .... , , . , . . ...... . , . . . . .. 26 
5. Sandstone ....... ....... " ... . .. . ... .. . . . . . . . . . .. 2 
4. Rock, white .. .. . . .... , .. , . ........... . ..... . ... 2 
3. "Slate," dark ........... . . . .. .... . ...... . .... ... 4 
2. · Coal . ..... .. . ,., .... .. .... '.. . .. . ... . . .. . . . . . ... 4 
1. "Slate," sandy .. .. ...... ... ....... . ............. 1 6 

Total ... . .. . . ' .. .. ........ '., ........ . ... . . . . . . .. 152 6 
5 
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Milf01"d. An important mining locality for a number of years 
was Milford, on the west ~ide of the river, south of Fraser and 
west of Boone. A long COD I spur was run from Boone across the 
Des Moines to provide transportation for this field. Operations 
were continued until the district was considered worked out and 
was finally abandoned. Mining was done in an extravagant and 
·wasteful manner in many cases, so th~t much coal is still left 
untouched and in such condition that it is worthless. Two coal 
beds were recognized in mining practice: a lower seam averaging 
three and one-half feet in thickness, and an upper ten feet and 
more above it. The latter seam was slightly thinner than the 
former, but was more uniform and persistent. The lower seam 
thickened and thinned with apparent irregularity. There was a 
thirrd seam about forty feet below the "lower" coal. The 
"lower" seam is shown in the following section at the old Mil
ford mine, the shaft of which, located at the base of the bluff, 
was 100 feet deep. 

FEET. 

5 

4 

4 

3. Shale, bituminous, with band 
of impure nodular iron
stone at base. 

2. Coal. 

1. Fire clay. 

Figure 15. Bottom of shaft, Milford m i ne, Boonesboro. 

Boonesboro. After the cessation of mining at Milford, the 
center of the coal industry of the Boone area was transferred 
to Boonesboro, on the opposite side of the river. A number of 
important mines have shipped coal from this district, yet re
cently there has been a falling off in the production of the field. 
At present there are five shafts on the highland, all shipping 
mines with steam hoist s and worked long wall. The two seams 
developed in the Milford district are present also on the east 
side of the Des Moines, although the "lower" is workable for 
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only a short distance back from the river. Details of the strata 
at the various mines will be found below. 

The shaft farthest east is that of the Rogers Coal Company 
(T. 84, R. 27, Sec. 24, Sw. qr., S. 1f2). It is 200 feet deep, reach
ing a bed uniformly three feet thick. Aside from a gradual 
dip to the south, the level of the seam varies only a few inches 
in different parts of the mine. Strips and "bowlders" of rock, 
predominantly sandstone, are found only occasionally in the 
seam. Entries have been run in all four of the cardinal direc
tions and forty acres have already been mined out. The coal 
is underlain by fire clay and overlain by "cap rock." 

A half mile northeast (Sec. 24, N e. qr., Sw. 1,4 ) is the oldest 
shaft in the county, No.2 of the W. D. Johnson Coal Company. 
It has been operated almost continuously for more than forty
three years and by the present management for over thirty-eight. 
Much difficulty has been experienced with an underground fire 
which has been burning for ten years and has finally been brought 
under control by the construction of a solid brick wall around 
it. In the early days entries were driven rapidly away from 
the shaft and only the best coal was taken; now work is being 
carried back towards the shaft to obtain the coal formerly left. 
Rope haulage, which was necessary when the haul was longer, 
is not now in use. At present the coal mined is from three to 
three and a half feet in thickness, with a two-inch band of 
black jack at the base. This is the "upper vein"; the " lower" 
was followed back from the river until it became too thin for 
profitable mining. The strata found in excavating . the shaft 
are listed below, the lithological identifications having been 
made from small samples obtained by the foreman at the time 
·6f sinking. 

w. D . JOHNSON SHAFT. 

FEET. 

29. Soil .. . ..... . .......... . ......... . ...... .. . . .... . ....... 5 
28. Clay, yellowish ........ .. ...... .. ... .. ..... ....... .. ..... 20 
27 . Clay, bluish, with' considerable grit. ...... ~ .. . ......... . . . 40 
26. Clay, yellowish brown . . .... . . .. .. . . . ..... . ... . .... . . . .. . 40 ..--
25. Shale, bluish, massive, dark below...... .. ...... . ........ 9 
24. Sandstone, light-colored, shaly . ... . .... . ..... .. . . _ . . . . . . . . 9 
23 . Shale, gray-blue ... . .. .. . . ....... .... ... . .. . . ... .... . ... 3 
22. Shale, with iron-stone concretions.. . .. . . .. .. ..... . ..... . . 3 
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21. Sandstone, fine-grained, friable.................... . ...... 12 
20. Shale, bluish and drab ....... . .. ................ ..... , . . . . 6 
19. Sandstone, ash colored .............. ........ . · ......... ... 12 
18. Shale, compact, massive ... ...... . . . .... : ....... .... ...... 7 
17. Shale, light-colored ("soapstone") .... _.. . ... . .... .. .. .. ... 5 
16. Sandstone, whitish, argillaceous .. ' .' .. ... ......... _ . . . . . .. 13 
15. Sandstone, compact, somewhat coarse in texture.. . . . . . . .. 8 
1.4. Shale, black, bituminous, fissile below . . ; ...... ... ........ 3 
i3. Fire clay and light-colored shale ... . . · ...... _ . . . . . . . . . . . . . . . 9 
12 . . Shale, hard, blue-black .. , ... . ....... . .. _. .. .. .. . . . . . . .. ... 5 
~1. Fire clay ....... ... .. ..... ... ........ ....... . .... ..... .. 1 
10. Shale, dark, highly bitumirious, brittle, compact. .. .'....... 3 

9'. ' Coal ........ .. ... . . .......... ...... . ........ . ...... . .. .. lh 
8. Shale, variegated ...... .... ... ........ .. _ . , . . . . . . . . . . . . . .... 1 
7, Coal, "upper vein" . .. ............ · ............ _ .. .. , . . . .. . . . 4 
6. Fire clay .. .. . .... .. ..... .. . .. . ... .............. :. " '- . . . . 3 
5. Shale, ·with irregular iron-stone concretions .. .. .. .. · .. .' . :. . 4 
4. C2al, "lower vein" .... ... . _ . .. ...... . . _ ... .. ... .. . '. . . . . . . . . .. 4 
3. Fire clay ... ,' ... .. .. .- . .... .- ... : . . .-. ... ....... ... ..... . . . . . .. 3 
2. Shale, light-colored .... .. ......... . ...... _ .. .- _ .... . . .. _ .. 3 
1. . Shale, dark, bituininous . . ... : ..... .. .. · ... : .. : .. . : .. : ..... 2 

Total . ,' .... : .. . . .... : .. . . . ..... .. , . . ........... ...... .. , ... . 237lh 

Shaft No. '3 of the ·VV. D. Johnson Coal Company (T. 84, R. 
26, Sec. 19, Sw. qr., Me. 1~ ) was siuik seven years ago to avoid 
the long hauls ' then being made toN 0: 2 ' shaft. The two mines 
'are connected underground, but both poss~ss quarter-shafts 

. and may be ventilated independently. The" upper vein" and 
its overlying strata are the same at both openings, except that 
there are ' more "bowlders" in the ·coal at No. 3a.nd a heavier 
cover ' of drift. The" bowlders" are bituminous sandstones, 
very hard and compact and with a lime cement. They may be 

"as much as twenty feet in length by four in diameter, and occur 
usuaily in the top coal, next the roof. Mine No: 1 'of the same 
company was on lower land, near the river. 

The Smiley and Heaps shaft is on the east side of the wagon 
road, opposite the Johnson No.3. It is 240 feet deep. The 
company are working east, north, and south, one main entry 
running east and the other northeast. The strata near the coal, 
which is the "upper vein," show a few minor variations in 
character and thickness on opposite sides of the shaft. The 
small seam which is shown a foot above the "upper vein" in 
the Johnson shift section, has increased to a thickness of ten 
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inches on the north side of the shaft, although it is only six inches 
on' the south side. The bed worked is three feet thick. 

A bit over three-fourths mile southeast ('Tp. 84, R. 26, Sec. 30, . 
Nw. qr., Sw. 111,), the Eagle Coal Company is operating a shaft , 
230 feet deep. As , shown in the accompanying figure, the strata 
near the coal differ but little from those found with the "upper 
vein" farther north. 

FEET . I NCHES. 
3 7. Shale, black, highly bitumin-

ous. 
" i ,' t l 

7 6. Coal. 
2 5. Shale, bituminous, argilla-

1 '. ceous. 
4. Limerock, impure, shaly, 

"caprock." 

2 6 3. Coal , 2 to . 4 feet, averaging. 

5 . 2. Fire clay. 

1 1. Shale (exposed) : 

Figure 16. Section in Eagle shaft, Boonesboro. 

Where the seam is thin the coal is quite free from impurities, 
but wherever it thickens a two-inch band of black jack appears at 
its base and another occasionally :finds a place in the top coal. 
The latter band is sometimes six inches thick, yet gives little 
trouble as it seldom persists continuously for more than fifteen 
feet horizontally. No "bowlders " are r eported. The "lower 
vein" of the Johnson shaft section is present at this point as a 
fourteen-inch bed about eleven feet below the "upper vein." 
At from seven to seventeen feet above the latter is a thin coal 
between four and fourteen inches thick. It is not very persistent 
in this field. 

There are two local m,ines south of the Boone field proper 
and on lower land. The Black Diamond mine is a small shaft 
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located in a deep gulch on the east side of the river (T. 84, R. ~7, 
Sec. 25, Se. qr., Se. 1M). The shaft is forty-eight feet deep, the 
coal being a little above the river level at low water. The seam 
is two feet six inches thick, fairly uniform and level. The thin 
roof of "cap rock," ·with a little black shale and a four-inch 
coal bed above it, preserves the characteristics of the "upper 
v ein" of the main Boonesboro area. Another seam, one foot 
thick, twenty feet above the bed worked, also has its represen
tative at the Eagle mine. In the bottom coal there is a s treak of 
black jack about one and a half . inches thick and at varying 
distances from the base of the coal se.am. In mining long wall, 
tb,e coal splits as it comes down, the bottom coal being ten inches 
thick and the top coal constituting the remainder of the seam. 

On the west side of the river (T. 84, R. 27, Sec. 35), is the 
P estotnik slope. It supplies a large country trade, as there is 
a good demand for this coal among the surrounding farmers . 
Mr. Pestotnik has just completed sinking a new shaft two miles 
northwest of Moingona (Marcy Tp., Sec. 2, Sw. qr., Nw. 1M), on 
what was formerly the main line of the Chicago and ~ orth 
Western Railroad. The shaft is ninety-five feet deep. Tracks 
are now being laid for a coal switch and hoisting . machinery 
is being shipped. 

Moingorta . Many years ago Moingona was the seat of a flour
ishing mining industry and mines were turning out coal both 
at the town and also north and south of it, near the river. To
day there ar e but two small mines open, aside from the new 
P estotp.ik shaft already mentioned. At the junction of Wall 
and High streets in Moingona, is the shaft, 104 feet deep, of 
the Big Five Coal Company. Coal is shipped, although hoist
ing is done by horse and gin and the output does not reach a 
large figure. The seam worked shows an average of thirty 
inches of coal. A little black jack is known, but the bed as a 
whole is a clean one. There is just sufficient fire clay beneath the 
seam to mine iIi: ' 'The clay is underlain by about four feet of 
sandstone, that in turn by black" slate," and tb e latter by the 
so-called "lower vein." When present, tb e "lower" coal is 
variable in thickness' and lies abou.t twelve feet be-low the 
"upper." It is not, however, at a]] persistent in tbi s field. The 
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"lower vein" I S undulatory, while the "upper" IS practically 
level. 

FE:E:T. INCHES. 

4 5. Shale, bituminous. 

4 4. Shale, light, arenaceous. 

2 6 3. Coal. 

7 2. Fire clay. 

1 1. Sandstone (exposed) . 
F igure 17. Vein at Big Five mine. Moingona. 

One mile northwest of Moingona, beside the Chicago and 
N orth Western tracks, is the John Birmingham mine, now 
operated by the Coal Valley Coal Company. (T. 83, R. 27, Sec. 
1, Sw. qr., Nw. 1;4 ). The shaft, which is ninety-three feet deepr 
was sunk several years ago, but development has taken place 
slowly. Coal is hoisted by steam power and shipped to points in 
Boone and neighboring counties. The strata present but slight 
differences from those at the Big Five mine, except, perhapsr 
that the seam contains a greater amount of black jack. Be
tween this shaft and Moingona, the following section is exposed 
along the rfLilway: 

FEET. 

11. Drift, extends about fifteen feet below the r oad bed. . . . . . . .. 50 
10. Sandstone, shaly, alternating with sandy shales ... . ·. .... .. 12 

9. Shale, blue .. .. .. ... . .... .. . . . .. .. . .. .. ..... . ........... ; 4 
8. Sandstone, both shaly and compact .... . . . .. .. :. .......... 4 
7. Shale, black ............... . .. . ... ... .. . . ... . . . ..... .... 2 
6. Coal . ... ... . . . ....... . . . . . .... . ....... . ... . . . ..... ... .. . 14 
5. Fire clay and sh ale .... . .. ............ . .. ... .. .. .... . . ,. . 7 
4. Shale, containing ferruginous concretions and stems of 

Lepidodendra ......... .. . . ... .. ... . . . ................ . 4 
3. Shale, blue-black, containing Lingula umbonata Cox. .. .. . .. 2 
2. Coal . . . ... ...... ............ . ... .. ... . ... ..... .......... 2 
1. Fire clay, exposed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . .. 2 

Some deep prospecting has been done at Moingona, but detailed 
:records could not be obtained. According to the best informa
tion procurable, the Mississippian limestone lies at a depth of 
about 200 feet below the level of the Moingona station. This 
places the base of .the Coal Measures here at about 700 feet 
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A. T., as compared with 680 at Boone, and perhaps 720 seven 
miles down river at the Driscoll bank. A coal three feet six 
inches in thickness, about seventy-five feet below the seam now 
worked, is reported as struck in at least one hole. 

Moingona to Madrid. Many years ago some important mines 
were opened along the river below Moingona in the same seams 
as were mined at that tqwn. Nothing is being done in-the district 
now. Still farther down the river, in the neighborhood of Bear 
and Peese creek, the Ledge sand stone, a massive arenaceous for
mation sometimes more than 100 feet thick, displaces the series 
of shales, thin sandstones, and coal beds which outcrops else
where along the Des Moines. This ancient channel is well shown' 
in the geological section across Boone county already figured. 
Some distance below it, mines are often opened during the fall 
and winter for the local trade. 'One of the more important of 
these is the York bank on the east side of the stream; it was not 
in operation when the region was visited by the author. Two 
local coal banks had, however, been opened for the winter on the 
west side of the river and a brief description of the conditions 
at each of these may be taken as typical for the region. 

The Driscoll Brothers mine is at the base of a steep bluff 
about half way between Moingona and the Dallas county line (T. 
82, R. 26, Sec. 5, Se. qr., Sw. 14 ) . Since the mouth of the slope 
is near the water level, it is necessary to raise the loaded cars 
along an inclined tramway from it to the top of the bluff, two 
hundred feet or more above the river. A small engine and boiler 
perform this duty. The coal is well exposed twenty feet above 
the river, then dips very rapidly down stream until the seam dis
appears b'eneath the water. At the present workings a slope 100 
feet long reaches the coal below the water level where its average 
thickness is three feet. The bottom is solid arenaceous rock, the 
roof a firm blue "slate." Old entries have taken coal from as 
far back as 700 feet from the face of the bluff. Below the slope 
mouth the strong dip down stream ceaBes, so that the bed may be 
traced in shallow test holes as a fairly level seam for three~ 

fourths of a mile; it then appears to thin out and disappear. 
Above the slope the seam persists for 300 yards and perhaps 
more. 
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Driscoll Brothers, boring from the level of low water near 
the entrance to their mine, encountered at a depth of 125 feet 
a cherty limestone which in all likelihood lies just below the 
base of the Coal Measures. A two-foot coal was found forty-six 
feet below the seam in their mine and also an eight-inch bed at 
greater depth; otherwise the test IS remarkably barren. The 
detailed record follows: 

FEET. INCHES. 

22. Mud....... . . .. . .. ..... . .... . ..... . ...... . .. . . . . 1 
21. Coal ....... . ............................. . ...... 3 
20. Shale and clay .................. . ... .. .... . . . ... 44 6 
19. Rock, very hard ... : .. ' .' . '. . . . . . . . . . . . . . . . . . . . . . . . 1 6 
18. Coal .... . . . ..... ... ...... . . ... . ... ....... ....... 2 
17. Fire clay .. ; .................................... 2 6 
16. Shale and clay . . ..... . ............ .... . . . ...... . 13 6 
15. Rock, hard ... . . . ...... . .... . ... . .. . ...... . . .. . . 2 6 
14. "Slate" .. .. .. .. . .... ... . . ... . .. ........ .. ..... . . 3 4 
13. Coal .............. . ... .. . ......... . ............. 8 
12. Fire clay . .. . ................................... 4 6 
11. Sandstone . . ....... . . . ~ . .. . . . .................. . 9 
10. Rock, very hard . . ............. . . . .... . . . . ....... 4 

9. Sandy shale and sandstone . . ... ..... . . ..... . ... . 6 
8. "Slate," black .. . ............... . ..... . ....... .. . . 6 
7. Fire clay ......... . .. ... .. . . .. . ........... . .... .•. 1 9 
6. Sandstone, dark, compact ......... . ...... ..... ... 12 
5. "Slate," black .... . . ........ . . .. . . .. ............. 7 
4. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 7 
3. "Slat e," black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 8 
2. Fire clay .. . . . .. . .... . .......... . ... . . . .... . . ... 10 
1. Limestone, cherty .. .. . . ... . ... . .. .. .. . . . ... . ... . 3+ 

TQtal ..... . . , ... ........ ........ . .... .. ....... . . . 125 5 

The Wisecup bank is a mile below the Driscoll (Sec. 9, Sw. qr., 
Ne. 14 ). It is a drift which has been driven into the bluff for 
300 feet through an average of two feet of coal. Here, too, the 
loaded cars are hauled up an inclined tramway to the top of the 
bluffs by means of a pull rope, but in this case the motive power 
is furnished by two horses attached to a gin. The mouth of the 
drift is forty-five feet above the river. What appears to be a 
fairly persistent horizon is indicated at.the Driscoll air shaft by 
a thin coal twenty-five feet above the bed mined at that point. 
·P ossibly the Wisecup coal may lie in this same horizon. In this 
drift, sandstone and sandy shale underlie the seam, while the 
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roof is a black" slate" bearing below a thin layer of 'bluish shale 
containing sandy streaks and bands. The layer last mentioned 
is taken down with the coal in mining. The dip is to the west. 
A lower coal, which has not been opened near this point, appears 
at low-water level. At the old Knox bank, less than a mile 
below, a seam twenty-six inches thick has been drifted into at a 
height of about seventy feet ::tbove the river. Where it outcrops 
in the side of a ravine it has a good roof and bears coal of fair 
quality. 

Some recent prospecting has been undertaken on the' uplands . " 
on both sides of the river near Madrid. Workable coal is re
ported, but more tests must be made before· the existence of a 
large field can be verified. A tlJ.ick seam is reported from the ' 
vicinity of Luther, but this information is also somewhat vague. 

OGDEN. 

A new field which will become one of the most important in 
the county has recently been opened by the Ogden Coal Com-

. pany.* Their shaft is located two miles north of Ogden' (T. 
84, R. 27, Sec. 20, Nw. qr., Sw. 1;4 ), and loads on a spur from the 
Minneapolis and Saint Louis railroad . . The mine is not fully 
developed yet, but already turns out a large daily output which 
is shipped to the north and west. A large double hoisting en
gine is now in place and Goodman electric motors, mining ma
chines, and automatic cages are planned for the near future. The 
seam has a height of from four to five feet, and dips $lightly to 
the west. The coal is ·of excellent quality, being noticeably free 
from pyrites. Lenses of a compact, highly bituminous sandstone 
are occasionally found in the coal about four inches fro:p1 the top 

. of the bed, and a few clay-ironstone "bowlders" of small size 
may be seen in the roof. The bottom is a fire clay one to three 
feet thick. Above the bed worked is an upper coal bed which 
is sometimes three feet thick and sometimes quite thin. The 
bed worked lies at a depth of 270 feet and is known to be of 
workable thickness unde.r all of the 1,000 acres controlled by the 
company. 

In sinking the city well at Ogden, the Ogden mine horizon was 
'Sin ce the above was wr itten a controllin g interEst in the Ogden Coal Co. has been 

.purchased by the Fort Dodge, Des Moin ES & Southern R y . Co. , 
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penetrated at a point where there was apparently too little coal 
to warrant putting in a shaft. The section, as published many 
years ago In the reports of this survey, IS : 

OGDEN WELL. 

THICKNESS DEPTH OF SAMPLE 

FEET . FEET. 

8. Soil and drift clays . . . . .. . . . . . . . ..... . . . . 108 108 
7. Sand and gravel, water bearing. . . . . . . . . .. 2 110 
6. Shale, light-colored, sandy... . . . . . ....... 7 117 
5. Shale, blac~, with some coal :;tt base. . . . . . 8 125 
4. Fire clay . .... .. .... . . .... . . . ...... .... 2 127 
3. Shale, bituminous . . .. ...... .. .. ... .. ... .228 
2. Shale and sandstone mixed.. .. .. .. . . . .. . 256 
1. Coal, penetrated at .... . . .... .. ...... .... 270 

In Marcy township, not far south of Ogden, recent prospect
ing has proved a field two miles long from east to west by one 
and one-half miles nOJ;'th and south. A representative section 
from this territory follows : 

FEET. 

23. Soil and drift .... . . . .. . . .. ...... ..... . .. .. .... .... . . . . . 120 
22. Sha le, light-colored .. .. .. . .. . . . .... . ... . ........ . . . . . . . . . 6 
21. Shale, gray ... .. . ... . . .... . .. . . . . .. . .. . . . . .. . ... . .. . .... 5 
20. Sandstone, gray . . .. .. ... . .. .... . ... . . ... .. . .... . . .... . . 3 
19. Shale, gray, sandy .. . .. .. . ....... . ... . . . .. .. . . .. ' .. . . . . . . . 2 
18. Shale, light-colored . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
17. Shale, variegated ...... .. .... ... .... . . ... . .... . . . . . .. ... . 18 
16. Shale, light-colored, sandy, with rock bands .. . .. . ..... . ... . 13 
15. Shale, gray ... .. ... . .. . ..... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
14. "Slate," dark .. .. .. . .. . ... . . . . ... . . . . .. . . . ...... .. . . .... . 57'2 
13. Coal . ... . . . .......... . . . ... . .. . _ . . . . . . . . . . . . . . . . . . . . . . . . 1 
12. Shale, light-colored ....... .. ... . .... . ..... . - . . . . . . . . . . . . .. 67'2 
11. "Slate," dark ... .. . . . . . . .. ..... ... . .. .. . . . ... .. .. . .. . ... 1 
10. Sha le, light-colored . ..... . ... . ... . .. . .. . . .. .. ...... .. . . .. 4 

9. Rocl" dark . . ..... . . . ... .. . . .. .. . . . ...... ... ...... .... ... 3 
8. Sha le, gray . ... . ... .... .. .. . . .... .... . ................. . 2 
7. "Slate," dark . ..... .. ... ... .. . . ... . .. .. ..... . . ... . ... . . . . 5 
6. Iron pyrites, in bands ....... . . ....... _ . . . . . . . . . . . . . . . . .. 1 
5. "Slate," dark . ....... .. .......... . ... . .. . ....... . ... . .. .. 4 
4. Coal ... . .. . .... ..... . .. . . ........ ... .. .. .. . .. ..... . . . ~ . . 37'2 
3. "False bottom" . .. . .. ... . ..... . .. . ....... ... . . . ........ . 7'2 
2. Shale, gray ..... . . . .... ..... . ........ . ....... ... .. . . .. ... 1 
1. Fire clay ....... . ... . .. .. . .... .......... ... . . . .. . . . . . .. .. 2 

Total .............. . ... ... ............... . ...... . ...... .. 230 
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SQUAW CREEK VALLEY. 

At Zenorsville, near the eastern edge of the county, milling was 
once carried on, but no coal' has been taken out for a number of 
years. At the Hutchinson No.1 shaft (T. 84, R. 25, Sec. 12, Se. 

• qr., Nw. 14 ), the section was as follows: 

FEE'f . 

11. Soil, gray and sandy .. ...... ...... ....... .... . .. . .... ... 1 
10. Joint clay .. .. . ........... . . .. . . . . .... .. ..... .. . ......... .40 

9. Shale, bluish ............ ...... . . ...... .. .. . ..... ... .. ... 53 
8. Shale, light·colored . ... .. .. ........... .... . .. . .... . .. . ... . 1 
7. Shale, bituminous, fissile below .... . . . ........ ... . . ... . . . 2 
6. Coal .... ... ..... .... ~ ............. . .. .... : . . . . . . . . . . . . .. 2 
5. Fire clay ........................... . . . ....... ... ... . 3 
4. Sandstone, rather soft and friable .......... ' .............. . 2 
3. Shale, light-colored .. . . . . . .. ... .. ........... .. . ... .. : . .... 4 
2. Shale, dark, bituminous . .. .. ....... ........ .. ... .... . . ... 3 
1. 'Coal . ....... . ...... . ...... ... .... . ...... .... . ..... . .... . . 1'% " 

Total ............................... . . ...... .. .. . .. . ... ... 112 

Hutchinson shaft No.2, located 300 yards northward, was on 
lower ground and only 105 feet jn depth. At the base of the 
shaft were two coals, only one of which was worked. They are 
shown in the figure. 

FEET. 

3 7. Shale, bituminous, fissile. 

2 6. Coal, one to three feet . 

3 5. Fire clay. 

3 4. Shale, bituminous. 

4 3. Coal. 

2 2. Fire clay. 

1 1. Sandstone (exposed). 

Figure 18. Coal bed in Hutchin son mine No. 2. near Squa w creel<, Zenorsville. 



STORY COUNTY 77 

ANGUS. 

Some large mines were once in operation in Boone county near 
Angus. Since the only mining being done in this district at pres
ent is just over the lin'e in Greene, the various coals of the area 
will be discussed in the chapter on that county. 

STORY COUNTY 

The Skunk river anticline brings the Mississippian limestone to 
the surface in the west-central portion of Story county, along 
Skunk river and Squaw creek and the country betwee1?-. From 
this area the strata dip rapidly in all ·directions. Coal.Measures 
of the Des Moines stage underlie the drift of the entire eastern 
half of the county, of practically all of La Fayette, Palestine, 
(j-rant, and Union townships, .of most of Howard, Milford and 
Washington, and of the north-central third of. Franklin. N 0-

whex:e, nevertheless, do the coal. bearing strata attain any. great 
thickness. . The upper surface of the Saint Louis limestone has 
been found at.an elevation of 900 feet above the sea level at Story 
City, 738 at Nevada, and 700 at Maxwell and Collins. The dif
ferencebetween the altitude of the surface and that of the lime
stone can by no means . be taken, however, asa meaSure Qf the 
thickness of the Des Moines; for the drift commonly extends to a 
depth of 100 to 200 feet below the prairie level and proportion
ately less below the lowlands. For example, .the drift is 101 feet 
in thickness at Nevada and the Des Moines 166.feet; at Maxwell 
the latter is reduced to fifty feet at some points but attains at 
least 150 at others not far distant. 

It will be seen that the Coal Measures, while attenuated in 
some localities, are often present in sufficient abundance to en
courage searoh for coal. The greater part of the surface of the 
county is a prairie which yields no natural outcrops; yet, in 
spite of this, coal has been already located in many widely sep
arated districts by means of borings and wells. Indeed, the 
chief reason that Story is now producing no coal seems to rest 
more in the difficulties attending development work than in any 
lack- of thick coals. Wherever mining has been attempted, the 
roof has proved unsatisfactory, an eventuality very probable in 
a region of this type. The surface is so poorly drained that 
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Iarge quantities of water sink beneath it and flow slowly through 
the heterogeneous drift deposits until from some deep-lying 
pockets of the latter they obtain entrance to 'alI parts of the Coal 
Measures themselves. It is this water ~hich is largely respon
sible for unsatisfactory characteristics of bottoms and roofs. 
There are, nevertheless, undoubtedly places in Story county 
where good coal will some day be found and where mining con
ditions will be excellent. Little prospeding has been done in 
the eastern and northeastern townships, both promising districts. 
The best results may be expected where the drift is thin, since 
in some parts of the county pre-glacial channels have cut so 
deeply into the indurated rocks as to largely destroy the value 
of what were once splendid coal basins. 

The production of Story has never been noteworthy. The 
largest output was 12,000 tons in 1897, a tonnage which dropped 
to 7,885 in 1898, to 3,200 in 1900, and to 300 in 1901. Since 1902 
almost no coal has been mined. Prospect records and other 
data may be 'found in the following pages. The report of Dr. 
S. W. Beyer on the Geology of Story County* has been of con
siderable assistance to the writer . . 

Summit. Early in 1893 a shaft was sunk at Summit (LaFay
ette Tp., Sec. 21, Sw. qr.) and mining operations were conducted 
for a number of years. . Part of the product was shipped over 
a short spur from the Chicago & North Western railroad. 
Nothing has been done at this point for some time. The coal 
was only of fair quality, while the roof was very poor in places 
and water entered in inconvenient quantities. Trouble was al
ways experienced from the tendency .of the underlying fire clay 
to "creep." The seam lies quite level and is uniform in thick
ness. In sinking the shaft no less than five coals wer'e revealed. 

SHAFT AT SUMMIT. 

Surface altitude about 1,050 feet A. T. 

THICKNF:SS IN DEPTH I N 

FEET. FEET. 

20. Soil .. . . ..... . . .. .. . ........... ............... 3 3 
19. Clay, yellow, gravelly ... . . . .... ... .. .... .. .... . . 20 23 
18. Clay, blue ..... . ......... ... ......... .... ...... 5 28 
17. Sand, bluish .. , ..... ... .. .. . . . .... . .. . ....... . .1 29 

"Iowa Geo l. Surv., Vol. IX, pp. 155- 245 ; D es Moines, 1899. 
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1G. ~ea-mud (loess ?) . . ..... .. . ... . ... .. . ........ 40 69 
15. Sand and gravel (till?) . .. .. . . .. . .. . . . .. . . . .. .. 26 95. 
14. Rock, hard .... . .. .. . . ... . .... . . . .. . . . .... . . . . 1 96. 
13. Clay , sandy . . .... . ... .... .. . . ... . . ... . .. . .... 3 99 
12. Coa l " blossom" . ..... . ... ...... .. . . . .. . . . . ... .. 1-3 991-3 
11. Fire cla y . : . ... .. ... . ...... .... ... . . . ... ... . . . 1 1001-3 
10. Coal .. ...... .. . . .... ............ . . .. ... .. . . ... 1-3 1002-3 

9. Fire clay, bluish . .... .... .. . . .... .. .. ......... 11 111 2-3 
8. Coal . . . .. ....... . . ........ . . . : . .. ... . .. . . . ... . . 1-3 11.2 
7. Fire clay ........ . . .. . . . . .. . ... . . . . . ... .. ...... 7l,2 119 l,2 
6. Coa l, good .. .. .... .. ... .. .. .... .......... . ..... 2 121l,2 

· 5. Fire clay, bluish . .. ... ... ... ... . . . . .. . . . .. . .. . 4 ·125 l,2 
4. Sha le, hard . .. . .. .. . . . .. .. ... . . .. .. . .. . .. .. . . 3 128l,2 
3. Shale, blue . .... . . .. . . .. .. .. . ... . . ... .. ... . . ... . 6 . 134l,2 
2. Coal . .. .. .. .. . ... . . . . ..... . .... ... .... . .... ... 4l,2 139 
1. Fire clay, ex posed . . .. : ... . .. ....... . ... . .. ... .. 3 142 

A well r ecord from this vicinity shows the following sequence, 
including still another coal, below number 2 of the above record. 

FEET . 

Fire clay . . . ... ..... . .... .. .... . .. . .. .. .. . ... . ... . .. . .. .. . . . . . 3 
Rock (sandstone ?) .. . .. . . . . .. .. . .... . ...... . ...... . .. .. .... . . 1l,2 
Fire clay . : . . . . .. . . . .. . .. . . . ... ... .... .. .. .. . . . .. . .. . . ... ... . 18 
Coal . . . .. . . .. . .... . . ... . . ..... .. . ....... .... .. .. . . . .. ... . .. . .. . 1 
Fire clay .. . .. . ... .. ..... . . . . .. . .... . .... ... ... ........... . . . . 38 
Shale, black .... .. . . .. . . . . . ... . . . . .. .. . . ... . .. .. . . . . . . . .. .. . . . 5 

The Summit coal is, according to Beyer, an eastward exten
sion · of the Sugar creek basin near Zenorsville, Boone county. 
The altitudes and stratigr aphic r elationships of the two basins 
closely correspond. The seam worked has been r eported to ex
tend at least one mile east of the shaft, but its r ange toward the 
northeast is known to be limited. Prospecting east and south 
of Story City failed to locate promising coal horizons. 

M cCallsburg. Two miles south of · McCallsburg two local 
mines wer e at one time established to supply winter trade. The 
seam worked was only eighteen inches in thickness, yet mining 
conditions wer e sufficiently favor able to maintain a pr ofit. A 
three-foot coal is said to lie seventy-five feet below the upper 
seam and this r eport, if verified, may lead to future develop
ment. 

Carnb1-idge. In section 10 of Union township, northeast of 
Cambridge, a six-foot coal bed was claimed and a shaft V\!as sunk 
The .latter filled with water, and positive data jn r egard to the 

\ 
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coal are now difficult to obtain. Considerable prospecting has 
been done in and near the valley of Skunk river between Cam
bridge and Ames, with variable success. One or two coals were 
penetrated in each hole, yet usually these were under two feet 
in thickness. Where more promising seams were discovered 
they commonly thinned rapidly in all directions ; yet the pres
ence Of numerous coal horizons seems so firmly established that 
the outlook for the future is far from discouraging. The fol
lowing records of holes drilled by J. A. McElhaney, of Lovilia, 
give a fair idea of the stratigraphy of the district. 

HOLE "A." 

Grant Tp., Sec. 30, N"o/. qr. 

FEET. 

11. Drift . ...... .......... . . .......... . .. . . . . . . . . . . . . . . . . . . . .. 93 
10. Shale, black .......... : .. ' .. ... ' ,' .... .... ........ ... ...... , 1 

9. Sandstone, blue .. . . ........ . . . ..... . .... . .... . . . . .. . .... 3 
8. Shale, gray . . ...... ...... ..... ....................... . .. 5 
7. Limestone, gray .. . .................... . ...... . .. . .... .. % 
6. Shale, bituminous ........ . ... .. .... .............. .. ..... % 
5. Coal .................................................... 4 
4. 'Fire clay ..... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Shale, sandy .. . . . . .. .... . ..... ..... ...... .. ... ........ . . 8 
2. Coal, impure . .. ............. . ... ... . .... ... ...... ....... 1% 
1. Shale, gray . ..... . .... ... ..... . ..... ....... .. .. . . .. . ..... 16 

Total ........ • .... : . . ... ... . .. ... . ..... ... . .. .. . .... .. . . : . . 134% 

14. Drift 
13. Shale 

'HOLE "B." 

Grant Tp., Sec. 18, Ne. qr:, Nw. 14, 

FEET • 

. . . . , ... ...... .... . .. " ....... .. ....... . .... ... .. .. 95 
1 

12. Coal .................. . ... . .. ... .. . . . . . ..... ... ......... % 
11. Sandstone ....... ;...................... . ........ . .... .. 2% 
10. Coal ............ . ...... . ............. . . .. ... . . .. . ....... %, 

9. Shale, sandy . ............... . ..... . .... . ............... . 1% 
8. Shale, argillaceous .. ... .. .... ... ..... . ............ .... .. 2 
7. "Sand," blue . . .. . .............. ... ...... . ... . .... .... .... 11 
6. Coal ....... ...... . ... . . . .... . . ............. . ..... . ... . ... 1 . 
5. Sandstone . . ....... .. .. .. .... ...... . ..... ... .. ... . : ... . . 16 
4. Shale, blue ... . ........... . . . . . ... ............. .......... 6 
3. Shale, black. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . . . . . . . .. '4 
2. Sandstone...... . ... .... . . ..... . . ...... ..... .. .... . ...... 2 
1. Shale, blue ..... . ................. . ........ . .... . . . ...... 8% 

, . 
Total ..... . ... . ... ... . ... .. ....... . . . ... . .. ......... ..... 151 %, 
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HOLE "C." 

Grant Tp., Sec. 17, Sw. qr., Ne. 14. 

~·EET. INCHES. 

14. Drift ........... ... ......... . ... . ........... ..... 99 8 
i3. Shale, black . ......... .. .... . .... . . . . ............ 3 
12. Coal ..... ..... .................. .. ... ........ . . . 9 
11. Fire clay ... . .......... . ..... ....... .. " .. . . .. . . . 3 
10. Shale, black ..... . ........ . ......... . ... . .... . ... 11 9 

9. Coal ............................................ 1 11 
8. Fire clay .. . ......... .. .... .... . . ...... . ... . .... 1 4 
7. Sandstone........... . .. ... . . ... . ........... ..... 4 8 
6. Shale, sandy .......... .. ... .................. ... . 13 11 
5. Rock .. .. : .. . ...... . ........ . . .......... . ....... 2 
4. Shale, black .. .. . ........ : ... . ..... . .. . .... .. .. .. 4 2 
3. Coal . ....... . ...... ... ..... .. .... . . ........ . .... 1 11 
2. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
1. Rock .......................... . ... . . .. ... ... . . . 2 

Total ................... . ........... .... ...... .. . 148 7 . 

. HOLE "D." 

Union Tp ., Sec. 6, Ne. qr. 

FEET. 

13. Drift ...... . ........ . ...... ..... . . ... . . . ............. .... 78 
12. Shale, black . ........... .............. : ................. 2 
11. Coal .......... .. . .. ...... . ....... ... ............. . ..... Ph 
10. Rock (bowlder?) . . ........... ....... .. .. . ... . ... . ....... 1 

9. Coal ....... . .. . . ........... . ........................ .... 2 
8. Sandstone ........ . ............ . ........................ 71,2 
7. Shale, sandy ............................................ 21,2 
6. Shale, blue ......... . . .. .... .. . . . . ... . ..... .. ........ . .. 3 
5. Coal . .. .... . .... . . . ...... . .. ...... .. . . . . . .. ... .. . . ...... 21,2 
4. Shale, gray ........ :........... ... ... . . .... ... .. . ....... 51,2 
3. Shale, blue ..................... . ................. . ...... 111,2 
2. Shale, gray ..... . .. .......... . ....... ..... . . .. . . .. ...... 41,2 
1. Sandstone ......................... . .. . ..... . . . . ........ 141,2 

Total .... .. . . .. ... . .... . . . .... . ............ .. ........... 136 

Max'U;ell. The town df Maxwell recently drilled five holes on 
ejther side of Indian creek. Some coal was found in each drill
jng, but tbe cover over the thicker coal was not considered suffi
ciently good to warrant sinkjng a shaft. The drill logs of two ' 
of the hol es are shown below. . 

Ii 
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HOLE "A." 

Tp. 82, R. 22, Sec. 28, Ne. qr., Sw. 14. 

FEET. 

12. Drift . ... .. . .. . . . ... .... .. .. . . ... ..... .. . . ... .... .. .. .. . 9¥.! 
11. Shale, black .... .... . .. . ......... . ...... ... ... . .. . ....... 50 
10. " Slate," black ....... . ...... .. ... . . ... . .. ..... . . . ... ... . 5 

9. Coal . . .. ..... .. .... . ....... . ... .. . ... ........ ... ... . . . . .. 1 
8, Fire clay ... .... .... ... .... . .... .. . ....... .. .... .. .. . ... 5 
7. "Slate" . . .. . . . .. . .. .. ... . .... . . .. .. . . . . .... .. ... . . . ..... 11 
6. Coal .... .. .. . . .... ........... . .. . .......... . . . ..... . . ... . I¥.! 
5. " Slate" .. . ... ... .. .... .... ....... .... ........ . ........ . . 30¥.! 
4. Coal ..... . .. . .. ... . . ........ . ... ..... . . ..... :......... .. 2 
~. Clay . .. ......... .. .. .. ..... . .. .. ... .... ... .. . ........ ... 10 
2. Soapstone · . . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
1. Limestone . . .. .... . ... .... .. : .. .... .... . .... ... . ... . . .. . 

Total . .. . .. .. .......... ... . ... ..... . ..... ... ......... .. . . 152112 

HOLE "B." 

Tp. 82, R. 22. Sec. 27. Sw. qr. 

FEET. 

11. Drift .... . .. . . ... . . .... . .. .... . ... . . . . . . .. .. ............ 75 
10. Sandstone, and "keel" ... .. . ... .. ... .... . :.. . .. .. . ........ 10 
9. " Slate" . . ....... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10¥.! 
8. Coal . . . ................. .... .... . .......... .. .. .. . . ... .. 4¥.! 
7. ' Fire clay ..... , . ' . .. ...................... .... . " . . . . .. . . . 2 
6. Sandstone.. . .. ... . .. . .. ... . .. ................ .. . . . . . . . . . 2 
5. Coal ....... . .. .. . .. ... ..... .. . . .... ... ... . . .. .... ... . .... 14 
4. " Slate" ... . ...... . ..... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
3. Sand ... . . .... .. ....... ..... . : . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
2. Soapstone .. ... . ... ... . . . . .... . . .... ...... . . . . .. . . . ... ... 10 
1. Limestone ... ........ . ... . ... .... . ... . . .. . . . . ... . ....... . 

Total . . . . . . .. ... . . ........ .. . ..... ... . ... ... ... . . ........ 13914 

Eighty rods east of hole "B," the heavy seam is represented 
by three feet of coal which, however, is separated from the over
lying drift by only two feet of "slate" and is therefore ~nwork

,able at that point. . Eighty rods south of hole" B," the drill ap
parently penetrated an old channel from which the coal had been 
removed. South of hole" A" (Sec. 33, Nw. qr., S. %), only six 
inches of coal was shown. In all five prospects the driller re
ported limestone at a depth of approximately 150 feet. If his 

' identifications are correct, the surface of the Saint Louis lies 
at about 700 feet A. T. and the thickness of Coal Measures be
neath the drift is in places as little as fifty feet. 
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A well near the clay pit of the Maxwell Brick and Tile Works, 
one mile east of Maxwell, passed through six feet of soil and 
drift and 142 feet of Des Moines strata, including three coal 
"blossoms" less than one foot in thickness. Although the coal 
found at Maxwell lies 'at nearly the same level as that mined at 
Enterprise, in Polk county, it undoubtedly represents a lower 
horizon. 

Collins. Three miles south of Collins (Collins Tp., See. 34, 
Sw. qr., Ne. 1,4 ), a shaft was sunk in the bottom land along Wolf 
creek. The coal taken out had a ready sale. The seam is 
known to extend some distance east and south . of the shaft, but 
the roof is not dependable. The sequence of strata at the shaft 
is about as follows: 

FEET. 

5. Drift .. . ... . ........... .. .. .. ................ ..... ........ 70 
4. Coal Measure shales and clays ....................... .. ... 60 
3. Coal .. :. .. .. .. ..... ..... . ........... . . ... ... . . ........... 2 
2. Fire clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
1. Coal .. ... .. .... ... . .. . .. . ..... ... . .. . . ..... .. ........ .. .. 3% 

Total . . .. . . ...... . . .. ........ .. ....... . . ....... ... . ....... 142% 

MARSHALL COUNTY 

MarshalL lies on the eastern border of the Co~l Measure area 
of Iowa. Des Moines strata underlie the whole of the western 
half of the county with the exception of small areas at and 
southwest of Liscomb and above Marietta. The Des Moines 
also occupies all of Iowa and Jefferson townships and the di
vides of the western half of Timber Creek township. The 
youngest indurated rocks of the remainder of the county have 
been classified with the Kinderhook stage of the Mississippian 
series. On its eastern margin the Des Moines is extremely at
tenuated, while farther back towards the west outcrops are few 
and the drift on the uplands possesses an average thickness of 
about 200 feet. It is, perhaps, due to this concealment of the 
coal-bearing strata that so little coal has been found along the 
western border of the county. The great thickness of the drift 

. which must be pierced in order to reach a comparatively thin 
series of Coal Measures renders prospecting precarious. For 
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a full discussion of the general geology of the county the reader 
is referred to Beyer *v---

Practically the only place where mining has been carried on is 
near Mormon Ridge, three miles northwest of Albion (Tp. 85, 
R. 19, Sec. 34, Sw. qr., Se. 14 ). A shaft fifty feet deep was sunk 
through the following sequence of strata: 

FEET. INCHES. 

20 6. Sand. 

3 5. Clay, light·colored. 

2 

3 

1 
4 

4. Shale, dark-colored, fissile. 

3. Coal. 
2. Fire clay. 
1. Sandstone (exposed) . 

Figu re 19 . B ed a t Mormo n Ridge mine . near A lbion . 

Only a few feet of shale intervened between the coal and a 
stratum of water-bearing sand, so that work was abandoned 
after not more than 100 tons of coal had been excavated. Later 
another company endeavored to reopen the mine, but water 
again interfered with progress. Nothing has been done here for 
a long period . . A quarter of a mile north of this shaft, on the 
north side of Mormon Ridge, some eoal was taken out many 
)"e:1rs ago. A drilling one mil e northwest of the Mormon Ridge 
shaft (Sec. 28, Sw. qr., Sw. 1,4 ) penetrated at a depth of 118 feet 
a bed of black' shale with some coal. The seam was r eported 
to be se'veral feet in thiclmess and to be underlain with a thin 
stratum of fire clay. 
, Atone time a shaft was sunk on Minerva creek, five miles 
west of Bangor (Liberty Tp., Sec. 9, Se. qr., Se. 1,4 ). Just how 
much coal has been found here is not now definitely known. 
Traces' of coal have been encountered in well s at various points 
in tl e westei'n part of the county. Coal basins of local import
anes will undoubtedly be 'located in ' the future, 'but Marshal l 
will never rank amou"g the clilef coal· counties as a produc·er. 

"Ce%r;!} of ~,(",sh(fU COHnty, I owa G eol. ·Surv .. Vol. VlT. pp. 199-262; D es M ::> iIlC'S, . 
1897. 
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DALLAS COUNTY 

With the exception of a small area in the southwestern corner 
of the county, the induratEid rocks which outcrop immediately 
below the loose surface cover' of soil and drift belong. to the Des 
Moines stage, the lower and more productive member: of ; the 
Coal Measures of Iowa. In the southern half of. Union town-' 
ship and the southwestern quarter of Adams, the Des Moineg 
str.ata are covered byr those of ~,the Missouri, the upper mernbeI~ 
of the Coal M~asures , which, however, is !.~o thin that Bearcreele 
and most of its'. tributi:l>ries have cut thi'Qbgh it so ~s to : expose" 
the underlying Des Moines in the bottoms of theirivalleyk . 'Few 
coal-beds ,have been f6und in the ' Missouri rocks and those ·that 
d@ occur are thin; but workable seams are plentiful in the Des 
Moines. Unfortunately for Da]]as, a large part of the county 
is a high, level plain upon which there are no exposures of the 
solid strata; while those rocks which are to be seen in the valleys 
of the Des Moines river and the Raccoon and its main branches., 
belong to an upper section of the Des Moines which apparently 
contains few thick coals. Strata lower down should, however, 
contain coal basins at many points. Very little deep prospect
ing has been undertaken, yet that which has been done has in 
most cases yielded good results. At Van Meter and southwest 
of De Soto, deep coals are known to be present; while others 
are now being exploited in the valley of the Des Moines. The 
fact that a few tests holes reveal no coal should not discourage 
the prospector; for undoubtedly the lower seams in this county 
lie in basins of rather limited extent, as they do in other parts 
9f the state, and not in beds which are continuous over whole 
townships or even over many sections. The future of the coal 
industry in Dallas lies in the hands of thos.e who are willing to 
risk considerable capital in ' systematic prospecting. 

The depth to whioh it would be necessary to go in order to 
reach the bottom of the Coal .Measures varies considerably .at 
different points. The depth is definitely known at ' only a few 
places, but · may be cl(j)sely estimated at others. In the valley 
of the Raccoon, two miles west of Commerce, the St. Louis has 
been found at a depth of 250 feet or at about 600 above tide. 
At Van Meter, the lower coal mined lies at an altitude of 590 
A. T., making the base of the Coal Measures at least 430 feet 
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-below the adjacent highlands. Near De Soto, a well 321 feet 
deep failed to penetrate the Saint Louis. At Redfield the Saint 
Louis limestone was reached at about 300 feet, or at an altitude 
of a little more than 600 feet A. T. North .of Dexter on the . . , 
South Racoon, 175 feet of Coal Measures and twenty-five of 
drift overlie the Mississippian. In the northeastern corner of 
the county coal is mined at a depth of 220 feet- from a shaft 
situated well down in the deep valley of the Des Moines river. 
The thickness of the Coal Measures under the highland farther 
west must be at least" 350 feet and is 'probably much .more. . 

Dallas has never ranked as one of the leading producers of 
the state; but the recent developments in the Des Moines valley 
have caused a decided increase in its production. A still 
greater output may be expected in the immediate future, even 
though no new mines are started. In earlier years the tonnage 
showed considerable fluctuations. The state census of 1862 re
ported only 170 bushels mined in the county, but this had in
creased to 1,700 in 1865 and to 13,200 tons in 1880. Theoutput 
increased more or less steadily until 1889, one of the banner 
years, for- which the Eleventh United States Census reports 
67,055 tons at a value of $111,472. The tonnage did not remain 
long at this figure, however, for in 1893 it had declined to 33,800 
tons and later years witnessed a still greater fall. The statis
tics for the 1ast ten years are given below; those from 1898 to 
1902 are from reports of the Iowa Geological Survey, from 1902 
to 1907 from those of the U. S. Geological Survey. 
YEAR. TONS. 

1898. . . .. . . .. . . . . . . . . . . . . ... 8,859 
1899. . . . . . . . . . . . . . . . . . . . . . . . 10,813 
1900. . . . . . . . . . . . . . . . . . . . . . . . 16,521 
1901. . . . . . . . . . . . . . . . . . . . . . .. 16,988 
1902 . . .... .... , . ...... , ... " 18,845 

YEAR. TONS. 

Hl03. . . . . . . . . . . . . . . . . . . . . . . . 15,467 
1904 .. .... .. ..... . . . . .. '.' . .. 13,086 
1905 .... .. . . .. .. ' .' . . . . . . . . . . 5,000 
1906. . . . . . . . . . . . . . . . . . . . . . . . 5,522 
1907 ... . ................. . .. 70,042 

Though the figures given for 1905 and 1906 are probably to'o 
low, a great contrast between 1906 and 1907 is nevertheless an 
actuality. That the activity of the industry has cop.tinued · is 
evident from the following extracts from the report of the State 
Mine Inspectors for the year ending June 30, 1908: 

Number of mines . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Tons of coal of all grades produced ... .. ... ..... ............ 108,700 
Total number of employes .......... , ... . .... .... , : . . . .. .. . 277 
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A number of small local mines which spring up in the winter 
months are not included in the above enumeration, but it is not 
probable that their total output now exceeds three thousand 
tons. Two of the three mines listed are near the Des Moines 
river; the third is a smaller mine west of Dawson . . A sm,aU 
local mine ·was in operation on Panther creek during the early 
fall of 1907 and, a few others were worked for short periods dur
ing the winter and late autumn. In the ' detailed discussion 
which follows the author has drawn fr'e~ly upon previous re
ports of this Survey"'. 

Figure 20. Ma p showing shipping mines of D a llas county. 

DES MOINES VALLEY. 

It has been known for a number of years that there are at 
least four thin be<;ls of coal, two and a half feet or less in thick
ness, in the northeastern corner of the county, where the Des 
Moines river has cut for itself a deep valley through the drift 
and indurated rocks. Two of the seams outcrop above the 
water level and one is especiallY 'well shown in an exposure on 
the west side of the valley, just above High Bridge (Figure 21) . 

• Keyes: Coal Deposits of Iowa, Iowa G'eol. Surv. , Vol. II, pp. 253-267; 1894. L eon
ard: Geolooy of Dallas County, I ow a Geol. Surv. , Vol. VIII, PP. 51-118; 1898. 
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FEET. INCHES. 

4 5. Drift. 

3 4. Sandstone, thinly bedded . 

18 3. Shale,' light,colored with 

1 8 

sandy concretions, becom· 
big bituminous below . 

... ... 

2. Coal. 

4 1. Fire clay (exposed) . 
Figure 21. Bluff near o ld Pritcha rd drift, Hlglj Bridge. 

The third seam, and to a le.ss extent the fourth, were opened by 
shallow shafts and worked on the longwall method to supply a 
purely local demand. . In spite of . the fact that attention had 
been .called by this Survey to the discovery of a four foot coal 
bed at greater depth than t~at to which prospecting was usually 
carried, no attempt was made' to develop it until quite r ecently. 
The coal horizons in the strata near the present Scandia mine 
were published in 1897* and again in 1898t as follows: 

DEPTH OF COAL. 
1. 16 feet 
2. 40 feet 
3. 87 feet 
4. 109 feet 
5. 171 feet 

THI CKNESS. 
· .. ...... . .............. . ........... . 12 to 14 inches 
................ .. ..... . ................... 20 inches 
....... ... ... ... . ....... .. ... . . .. ... . . . .. .. 28 inches 
· ............................. .. ..... . ..... 2 feet 
· . . . ................ . ....... .. . .. ..... .. :.. 4 feet 

Coals 3 and 4 of this list were worked at the old Chestnut 
Valley mine (T. 81, R. 26, Sec. 14, Nw. qr., Nw. 1;4 ) until the 
Scandia Coal Company was organized to sink to the lower seam 
in the same neighborhood. Afterward· the High Bridge Coal 
Company sank farther down the river and the outlook for new 
mines in the near future is very bright. 

"Iowa Geol. Surv., Vol. VII, p. 324 : Des Moines. 
t ldem, Vol. VIII, p. 100. 
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The shaft of the Scandia Coal Company, 166 feet deep, is 
situated near the middle point of the south line of section eleven, 
Des Moines township, on the west side of the river. A spur 
track has been' laid to the mine from the Chicago, Milwaukee 
and Saint Paul railroad, a haH mile to the north. Although 
deve]op'rllent was not begun until the summer of 1906, a large 
daily output is now (1907) being shipped and sold to the local 
trade. The hoisting engine is of the double, direct-connected 
type with 14x30 cylinders and with a four-foot drum. There 
are two tubular boilers, one 16 ft. x 60 in., .of 80 horsepower, and 
the other 16 ft. by 66 in ., of 100 horsepower. It was the orig
inal inteI).tion t,o use electric .mining machines and a dynamo 
was purchased, for that purpose, but so far the plan has not 
been put into op~ration. The coal remains fairly constant at 
a thickness of three fee~ eight inches and lies fairly level at an 
altitude of about 700 A. ' T. Sometimes rolls in the roof cut out 
all the coal, but more often these interfere with only the upper 
foot or two of the seam. The company owns the coal rights of 
1,400 acres of land in a basin which is elongated from the north
east to the southwest but the extent of which is not known. It 
is possible that another shaft may be sunk by the company on 
the 'opposite side of the r1"er near the tracks of the Boone 
branch of the Chicago, Milwaukee and Saint Paul Railroad. A 
drilling done in .thatl·ocality (Se. qr . . of Sec. 12) p'enetrated at 
least three coal horizons at a considerable depth. ' The upper 
coal, as ·reported by the company, is sixteen inches thick, with a 
three foot seam forty-six feet belowlt and a five 'inch "blossom" 
lower down. Between the two lower horizons is a compact sand
stone twenty feet thick. 

Farther down the river than the Scandia mine, at High ' 
Bridge on the east bank, the High Bridge Coal Company sank 

. I 
a shaft 220 feet during the summer of 1907. In September of 
that year they had driven entries only 300 feet, but were rapidly 
pushing the development of the mine and preparing to install 
an equipment capable of handling the large output which they 
expect to ship over the Boone branch10f the Chicag'o, Milwaukee 
and Saint Paul Railroad. The cor~.pany has leased a large 
territory and believes most of it to be underlain with workable 
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coal. As far as Qpened up the vein has prQved to' be abQut fQur 
feet thick and withQut · nQticeable dip. SandstQnes and sandy 
shales are very CQmmQn in the drill recQrds and as many as 
three thin cQals are sQmetimes fQund abQve the thick seam. 
Whether the latter belQngs to' the same cQal hQrizQn as the seam 
wQrked at the Scandia is nQt determinable frQm the data nQW 
available, yet the prQbabilities PQint strQngly to' such a CQnnec
tiQn. 

NORTH RACCOON VALLEY. 

Dawson. DawsQn was fQr a shQrt time the center Qf a fairly 
active mining industry. Shafts were sunk' Qn all sides Qf the 
tQwn, to' cQntinue in QperatiQn, hQwever, nO' great length Qf time. 
SiX coal hQrizQns have been repQrted; yet Qnly three are gener
ally recQgnized as wQrkable. TwO' Qf the latter were shQwn in 
the 'Old shaft Qf the ChicagO' CQal CQmpany, Qne-half mile east 
Qf DawsQn. 

DAWSON SECTION. 
FEET. INCHES. 

11. Soil· ........ .... .... .. .................. ...... · ... 3 
10. Yellow clay . .. ~ ., .. . .. . .... . ... .. . . . . .... . ...... . 13 

9. Blue clay ........... .. ... . . .... . ...... . . . . .... .... 64( 6 
8. " Slate," gray ... .. ........... .. .. .. .. . . . .. . . ..... . 2 6 
7. 'Coal (at 83 feet) .... . : . . .. ..... : .. . .. . .... ... ..... 1 10 
6. Fire clay .. . ... .. .... . ... ............ . .. ... . .. .... 4 
5. Sandstone . . .. . . . ............... .. ........ . . .. ... :. 8 
4. " Slate," gray .. . . . .... .. . .. .... ... .. ...... . .. ~ . ". .. 10 
3. "Slate," black, oily ......... . ... . : : ' ..... :-. , , .... .' . , ,13 
2, Coal (at 120 fElet) . . . ...... . .... . . _ .. .. , ' ... -.. ...... 3 

, , ,1 . ~ire «lay ...... . . . . ... :....... .. . .... .... . .. .... . 4 

.. Number 2 wa,s the bed worked at this PQint and alsO' at the Qld 
Tudor sh!1ft at .the fQQt Qf· the bluff nQrth Qf DawsQn. This cQal 

}"EET. 

3. Shale, bituminous . 

. 2. Coal. 

1. Fire clay. 

" ""i" Figure 22 . Coal sea m a t old Tudor sh a ft, Dawson . 

'", / . . l.' . " 

". 
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did not prove suitable for a locomotive fuel because of a ten- ' 
dency to clinker, due probably to the iron pyrites included in 
the seam. Forty-five feet below number 2 is a coal bed which 
varies in thickness from three and a half to four feet. On ~he 
Dixon farm, two miles south of Dawson, the strata found in a 
shaft from which a little coal was taken are reported to be as 
follows: 

FEET. INCHES. 

4. Drift ... . ........... . ............ . . ; . .. . .. . .... . . . 72 
3. Shale and "slate" .. . ............ . .... . : ............ 38 
2. Coal . .. : .... . ..... . ....... . ............ , . .......... . . 1 7 
L Fire clay .......... : . . .. . .. . .. . ... . ............ . ..... 10+ 

The shaft was unfortunately situated, reaching the ' coal near 
the top of a "rise" on the edge of the basin. Toward the south-' 
east, the direction of. 'a strong dip, the bed thickened gradually 
up to the point at w1;tich work was abandoned.' 

A short distance west. of Dawson the two upper seams become 
slightly thinnei- than 'at the Dawson shaft and the other strata 
undergo a f~w" changes, as' shown in the following drill record 
(Dallas Tp., ·Sec. 9, Ne. q~., ,Se. 1,4 ): 

. " 
FEET. 

12. Soil : ... .. .. : .. ... : . ... .... ' . . ....... .. ..... "i .. . ...... 3 
11. , Cliiy, ,y~llow .... .. . .... ' 1. ' •••• •• ' . ' .......... .... . . 14 . 
10. 'Clay, blue . ... .. . . , ... . .. ; .......... . . . .......... 26 

9: Clay, Jigh.t ...... .. ..... . ....... . . . . :. ...... . ... 14 
"8.· Sandstone ......... ... . , . .' .. .. . .... ...... . ... . .. 12 

. -7: "Slate" . . . . . .. . . . .. ..•.. . .. . . ... ..... . ........... 12 
6. Coal ................. ...... ... .. .. .. . .... . ....... 1 
5. Fire clay .. . ..... . ... ... . . .... . .. .. ... . .... ... .. 3 
4. Sand rock .. . ..... . . .. . , . . .. . ... .. . . . : .......... 26 
3. "Slate" . . . .. . ... ..... ...... .. ....... .. .... .. .. . • 10 

I N CHJi;S. 

9 
6 

2 . . Coal . .. .. . . . . . ........... . .. ... . . . ... . .. . ... ... . . . 2 2 
1. Fire clay . . . . . .. ... .. . ........ ... . . . ... .. .. . .. . .. 1 5 

Total . . ' .. , . , . . .... . .... . ....... .. .. . ..... .. ..... 126 .. 
,The only mining done at pr(:lsent in northwestern .Dalias 

county is by the Hutchinson Brothers Coal Corp,pany, one and a 
fourth miles west of Dawson (Dallas Tp., Sec. 8, N e. qr.). Coal 
is elevated 110. feet. bysieam power from a ' seam three feet to 
three feet six inches thick. The company controls 20.4 acres on 
the north side of the railroad. In the summer months only suf-

I .. ~ ..... 
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ficient work i done to keep the mine in good condition, but in 
the winter a fairly large local t rade is supplied and some coal 
is hauled to Dawson to be loaded for shipment . The seam is 
extremely undul atory, differ ences in level of twenty feet or 
mor e occurring at poin ts not greatly distant from one another. ' 
'Wher e coal is now being excavated, only a few irregular ities are 
found in the r oof and coal; though on the "rises" at what are 
supposed to be the edges of the basin, "roll s " in the roof and 
other " troubles" . becor:p.e more ·numer ous.· It is probabl e that 
tbi s seam is the r epresentative of the " second vein" at :Dawson. 

Minbum. ,Thr:ee miles southwest ' of Minburn, in se'ction 24 
of vVashington township, a seam outcrops about fifty feet above 
the Raccoon , in the valley of a small tributary. The coal has a 
dip to the east arid lies .in two benches separated by a foot of! 
fire clay, the upper Ibench varying from eighteen to twenty-four 
inches and the lower from twelve to thirteen inches in thickness. 
A roof of firm shale covers a coal of good quality, but attempts 
to mine it have been of a desultory character only. 
. Adel. Three miles north and a little west of Adel, a thin bed 
of coal, eighteen inches thick, outcrops in a small creek which 
cros ses the Chaney farm (Colfax Tp. , Sec. 12, Se. qr.). For 
many years this seam has been drifted into 'and mined intermit
tentl t . A t the -present time a little coal is obtained by stripping 
for the winter use of one or two familie s. East of the Chaney 
farm this bed again outcrops as a coal seventeen in-ches thick. 
Near this point well drill er s r eport having penetrated a thicker 
seam sixty-six' 'feef below' this h orizon . .. TIWy were unable to 
determine' its exact . thick;ness, . however. 

FEET. 

4. Dri ft ... . .. . . . . . ... . . .. . . .. ..... . ... . . .. .. . .. 3 

3. Sba le, bi tumin ous . . . . . . . .. . . . ... . ............ 2 

2. Coal .. . ... . .. .. . .. ... .... . . . .... .. . .......... 1% 

1. Fire cl a y (exposed ) . . '. ' . . .. .. .... .. .. . . . ... : .. 1 

F igur e 23. iOec tion at Chaney driEt. T:wee miles north of Adel. 
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A company has been formed to earch for coal near \.del and 
.several test holes have been drill ed. Up to date, re ults have 
not been of an encouraging nature. 

MIDDLE RACCOON VALLEY. 

R edfield. In following the' valley of the Middle Raccoon from 
the Guthrie county Ji:p.e to Redfield, the vestiO'es of numerous 
abandoned drifts may be seen in the slopes bordering the river 
and its tributary creeks. Several ' coals outcrop · above the water 
level in this territory, but nothing has been found which exceeds 
two feet in thickness and many of the seams in which .develop
ment has been attempted can scarcely be said to have returned 
a fair reward for the labor expended upon them. Little has 

. been done during recent years and no coal was being taken out 
when the region was visited during the early autumn of 1907. 

The Keeler and Topping banks have at one time and another 
taken coal 'from a tripartite seam about two miles south of 
Li:p.den (Linn Tp., Sec. 31, Ne. qr.). The three benches, which 
together yield only eighteen inches of coal, are shown with the 
roof and bottom in the section given below. 

FEET. INCHES. 

3. Sandstone (exposed) .............................. 1 
2. Coal, 8, 4 and 6 inches, separated by thin clay partings 1 11 
1. Fire clay ........... . ... . .. ....... . . ... . . .... . .... 6 

F igllre 24. Cl ay 'seams in Topping mine, QlIth:·of Linden. . 
Less than a mile down stream, two s~aros ' are known, one 

about ten feet above the level of the river .arid :·the 'other sixty
five feet higher. The upper bed is the thicker, being twenty 
inches at its best, so that most of the mini*g "done' here has been 
in this seam. Still farther down the rivdr,lta smal] creek emp
ties into it from the north in . the eastern~portion of section 32, 
Linn ' township. An eighteen-inch bed irhich ' is perhaps the 
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equivalent of one of the coals just mentioned has been drifted 
'into from the valley of this tributary and the following section 
has 'be~n measured at one of the old mines: 

FEET. INCHES. 

4. Drift ., .. . .. ... .. . ... ............... . ... .. .. ... . ... 3 
\ 3. Clay shale, compact .. .......... . . . . . . . . . . . . . . . . . . . . .. 3 6 
2. Coal ... ....... .. . . . ............ .. ........ . ........ 1 6 
1. Fire clay .......... . ....... . . ... .... . .... . . .. .... . . 1 10 

lUong the valley of the Middle Ra~coon between this point 
and Redfield and in that of Mosquito creek just above its junc
tion with the Raccoon, thin veins similar to those mentioned 
above have been drifted into in the past 'and a few may be 
opened up in the future to supply a very local demand during 
the winter months. They are hardly worthy of detailed men
tion. Some drilling of rather a crude character has been at
tempted north and west of Redfield. North of the town a four
foot bed was reported and .west of it one twenty-seven inches 
thick, overlain by eighteen inches of black jack. These reports 
need verification and amplification; though the discovery' of 
good coal basins in this county would undoubtedly follow deep 
prospecting pursued on a large scale. 

South of Redfield, in a bluff opposite the picnic grounds, a 
massive sandstone forms' a steep escarpment known as '''Hang-

FEE~. INCHES. 

7. Drift . .............. . . .... . . , .. 10 

6. Sandstone, massive, rather fine
grained, buff to dark brown 
in color ... , .. ... ......... . . . 50 

5. Shales, ash color to drab, some· 
what sandy in places .... .. . .. 10 

4. Coal .. .. ..... . ..... .. ...... ... 2 
3. Clay, drab color, fossiliferous . . . . 1 
2. Coal .. .. .......... . . ......... . 1 
1. Shale, somewhat sandy, drab, in 

places 'carbonaceous, exposed.. 5 
Figure 25. "Hanging Rock" section. R edfield. 
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ing Rock." Twelve' feet lower is a three-foot bed from which 
coal has been taken in the past by slopes, drifts and shafts. The 
section at this point is shown in figure 25. The seam is separ
ate into two and sometimes three benches by thin argillaceous 
partings. One of these partings is one inch thick and always 
present, while the other is one-fourth inch thick and appears 
only occasionally. The seam has an unreliable clay roof in 
places. Traces of a cO'al seam of unknown thickness are said to 
have been found here at greater depths. The old Leeper mine 
near Redfield had a shaft sixty-five feet deep which was operated 
more than twenty years. The characteristics of the . seam at / 
that point are shown in the following figure. 

F EET. INCHES. 

2 7. Shale, rather massive and 
com pact ( exposed ) . 

8 6. Coal. 
1,{ 5. Clay .parting. 

1 7 4. Coal. 

3 3. Clay parting. 

1 2. Coal. 

2 1. Fire clay (exposed ) . 

Fig u r e ~ 6. B ed of old L eeper mine, R edfield . 

SOUTH RACCOON VALLEY. 

Union Township. As along the Middle Raccoon, small mines 
have intermittently taken coal from ·thin veins 'at various points 
along the South Raccoon. Considerable coal has been removed 
on both sides of the river in section 12, Union township. On 
the land belonging to E. Woods, drifting into a twenty-inch seam 
had been begun as long 'as twenty-five years ago, and the old 
Dawson drift employed at times as many as sixteen men. Noth
ing has been done here during the last three years. On the op
posite side of the river (Sec. 12, Ne. qr., Nw. 1;4 ) Oliver Cave's 
mine has supplied a considerable country trade for ten years or 
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more. The seam is the same as on the south side of the river, 
and the thickness is from fourteen to twenty inches. A shaft 
which was sunk here at one time furn ished the following section: 

F EET. 

10. 'Drift .. ...... ... .... ... . .............. . .. ..... . .. 25 
9. Shale, gray .. . ............. . . . ... . . . .... . . . . . .. . . 4 
8. Limestone, blue, compact.... .. ......... . .... ..... 1 
7. Clay .... . ........ . .... .... .. . ..... . . . . .... . .... . 
6. Limestone, blue, fossiliferous ... .. ....... . .... . . . . 
5. Shale, black, bituminous; "black jack" . . . . . . . . . . .. 8 

. 4. Limestone, blue . . ........... ... .. . .. . ... . ...... . . 
3. Slate, black ... . .. .. .................. .. . . .... . . . 2 
2. Coal .. .... .... . .. ... ............... .. .......... . 
1. Fire clay .......................... . . ... .. : ...... .. 

I :<;C]-m s. • 

6 
10 

10 
6 

·20 

This shaft is no longer used but coal was removed by means 
of drifts during the winter of 1906-+907 and some of these may 
be reopened for winter trade. The icoal thins to the south and 
west until it disappears altogether within a distance of a mile. 
To the southeast it thickens and dip so rapidly as to be carried 
below the river a short distance -fr m Cave's mine. Attempts 
to wQrk it beyond this have been f l ustrated by the amount of 
water which entered the seam. 

Panther Cr·eek . The only mine being worked in the south
western part of the county in September, 1907, was the Thomas 
Bott bank on Panther creek, about two miles and a half above 
its mouth. The mine is a drift which has been driven into tbe 
hill about 300 feet through two feet to two feet ten inches of coal. 
Since the opening is in the bottom of a deep, steep-sided ravine, 
much difficulty is experienced in hauling the coal to the level 
of the surrounding cOlUltr-y:. One digger and two wheelers are 

. employed in the fall and abbut seven men in the winter. During 
the remainder of the year the mine is closed. The seam dips to 
the south and thin s to the north. Above is a good roof of a 
very fo ssiliferous shaly limestone which when fresh is hard and 
firm. An eighteen-in ch coa l is reported above the one worked, 
though the surface indications are a mer e "blossom." 
B~l lg er C reek. .A little drif ting for coal haR been done on the 

lclwer part of Bulger cr eek. Th e seams are very thin and noth
ing has been taken f r om them for a long time. An interesting 
re ?rd is that given helow of a deep well drilled one mile south-
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west of De Soto in section 25, Adams township. At a depth of 
321 feet the base of the Coal Measures had not been reached. 
Four seams of coal were penetrated, one foot at a depth of 98 
feet, two fe et at 239 feet, eighteen inches at 255 and three feet at 
350. 

DE SOTO SECTION. 

FEET. 

82. Soil and subsoil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 
81. Yello w clay ..... . ..... ... . . .................. . .. . ........ 37 
80. Blue clay .. . ..... . . .......... . ....... . . . ... . .. . . .... . ... 12 
79. Clays and shales, r ed and yellow.......... . .. . .... .... .. 7 
78. Soft rock ..... ....... .. .. . .. ... ... .. .. . .. .. ... . .. . .. .. ... 1 
77. Clay, red and blue . ..... ... ...... ....... ................. 28 
76. Limestone ........................ . ................ : .... 3 
75. Slate ................ .... ... ... . ......... ... . . .. .... . .. . 2 
74. Coal ...... . .. ... ... ............ .. .. ........ . .... . .... . .. 1 
73. Fire clay .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
72. Shale, with marly partings .... . . . ... . ..... . ..... ... . ... . . 3 
71 . Limestone, gray . .... ..... . ...................... . ....... 3 
70. Shale . . .. .. .. ... ..... . . .. .. . ...... . .. ....... ..... ....... 1 
69. Limestone, coarse graine·d .. . ... ... ......... . .. . .... .. .... 1 
68. Shale, with marly partings. . ....... . . . . . .. . . . . . . .. .. . . ... 4 
67. Sandstone ..... ... .. . .... .. . ... .. . . ..... ........ .. . . . ... 2 
66 . Shale and clay ... . .. .. .. .. ... ........ .... .... . .. ... . .. .. 5 
65. "Coal roofing" (slate?)... .. ..... .. . ..... . .. .... . .. . ... . . 1 
64. Sandstone. . ..... .... . ... . ..... ........ . . . .. . .. ...... . ... 2 
63. Calcareous rock, hard, gray............................. . 4 
62. Rock, hard .. ............ . . . .. . .. .......... ..... ..... ... . 6 
61. Shales and clays, red and blue ................ ' ........... 10 
60. Sandstone, gray ......... . .................. . .... . .... . .. 6 
59. Limestone .. .... .. . . ......................... ... ........ 5 
58. Sandstone .. . . .. . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
57. Shale, with thin layers of rocle . . . . .. . . . . . ... . . . . . . . .. . . . .. 5 
56. Sandstone, gray, flinty . ................ . . : . . .... ..... .. . .. 5 
55. Clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
54 . Limestone ..... . . . .... .. . . ... .... . . ..... . . . . . ........ . .. 10 
53 . Clay . . .. . . .. . ...... . ....... . . ........... . ............... 5 
52. Limestone. . ...... .. . .. . .................... . .... ... .. . . . 3 
51. Shale ..... .. . . ........... . . .. .... . , .. .... . . .. . . ...... . . . 3 
50. Sandstone .... . ........... .. .. . ....... . ........... , . . . . . . 4 
49. Shale . .. . . ..... .. ................................ . ..... . . 2 
48. Limestone, gray ..... . ...... . ...... . .. ... ... .. . ... :. . . . .. 3 
47 . Shales, very hard... . ... ...... ............ . . .. .. ........ . 2 
46. "Rock," hard ............ . .... . ...... . . .. . ... .. .. .. .. .... 4 
45 . Shale . . ........... . .. .. .... . .... . . . ...... .. . .. .... .. .... 4 
44. Sandstone .... . ........ . ........................... .. . .. 2 
43. "Rock," hard, white .. ... . ... ......... .. ....... ... ........ 19 
7 
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42. 
41. 
40. 
39 . 
38. 
37. 
36. 
35. 
34. 
33. 
32. 
31. 
30. 
29. 
28. 
27. 
26. 
25. 
24. 
23. 
22. 
21. 
20. 
19. 
18. 
17. 
16. 
15. 
14. 
13. 
12. 
II. 
10. 

9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 
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. Slate, black . .. .. . ..... .. . . . .... .. ..... . ... . . . ....... ... . 2 
Coal ..... . ... ... ... ......... . . . . . ... . . . .. . . . . .. . .... . . .. 2 
Fire clay .. ..... . .. ... .. .. ..... .. ... .. . ..... .... .. .. .. .. 1 
"Roclr" .... ... ..... .. . . .. .. . .. .... ... .. ... .. ... .. .. . . . .. 7 
Clay . . . . . .. ... .. . .... . . .... .. ... . . . .. . .. .. .. . ... . . .. .. . . 1 
"Rock," hard, light·colored . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Sla te ... .... ... . ...... ... ...... ...... .. .... .. ....... . . . . 1'-;2 
Coal . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Fire clay .. . . ..... . ........... . ........ .... .. .......... . 

1'-;2 
2 

Shale, gray .. .............. .. ........ . .. ..... . .... . ..... 7 
"Roclr" ..... .. . .... . . . . . ..... .. . ...... . ...... . . . .. . ... . .. 1 
Shale .. .... . . . . ...... .. . . ....... . . .. , .. . , . . .. . . . .. '. .... .. 1 
"Rock" .. . ........ . ........ ..... . ... . ......... . ..... . ... 1 
Shale, gray . .... . ....... .. . ........ . .. . .. . . . ...... ... . .. 3 
Rock . . .. .. .. ..... ~ . . . . . . . ..... .... .. . .............. . .. ... 1 
Shaij! . .. . . .. . .. .... .. .. . . . . . . . . ............... . . .. ..... . 5 
"Rock," gray ...... . ... . . .. .................. .. . . .. ... .. . 8 
Shale ... . . . ..... . ..... . . ....... . . . . ..... . ............... 1 
"Rock" ....... . ... .. .... . .............. . .. . . ............ 2 
Shale . .. . . . .. . .. . . . .... . ... ... . .. . . .. .. . ... ..... . . .... .. 3 
"Rock" .. . ... . .... . ..... . . ... . . . . . .. . .. . . ............ . , .. . 10 
Shale . ... . .. .... . ... . . . ... .... . .. .... ....... ..... .. ... 4 
Sandstone .......... ... . ... . .... .. .. ... . .. ........... . ... 3 
Shale .. ...... ... .... . . ' .. . . . ........ . ...... . .. . :.. ... . .. . 1 
Sandstone .... ... . .. .... .. .. .... .. .... .... . .... .. .... ... . 8 
Clay, red....... . . . ..... .. . . . ... ... ..... .. ... .. ....... . . . 1 
Sandstone ...... .. . . ..... ... . ... ... . . .. .. ,... .... . ...... 18 
Shale, blue . . . ...... ....... , . . . .... .. . . ................ . 3 
"Rock," gray .. . .. ... .. . .. ..... . . . . .. . ... . .. . ..... . . .... 5 
Shale . . ....... . . . . .......... . . . .. ..... .. ... . ........ . .. 2 
"Rock" ..... , . . . ..... .. . ... ...... . ....... .... .... . . . . ... . 6 
Shale ... ... .. ....... .. . . .. .. ,.. . ...... . .... . ... .... . .... 2 
Sandstone .. . . ..... .. . .. . ... . . .. . .. ... .. . . .... . .... .. .... 3 
Shale .... ... ... ... ... ,.. . . . .............. .... .. . ....... 3 
Coal . . .. .... .. .. . ... . . .. .... ... . ....... .. .............. 3 
Fire clay .. ... . .. .... , ... .. : . . , ... , . . ... ... ... ... . .... .. 1 
Shale, dark .. . . . .. . . .. .. .. . . . .. . . . . . . .. . ... . .... .... . . . , 1 
Sandstone . . ....... ... . . . .... '. . .. .. ... ...... . . ... ....... 9 
Shale . . ..... . . . ......... . ..... .. : .. .... . ..... . ......... . '7 

, Sandstone .... . ... .. . .... . ... ... .... . ... ...... . ...... . . . 4 
Shale .. ......... .. . . .. . .... . . ....... . .................. 1 
Sandstone ... .... ... .... . . ...... . . . ... .. ... . .. .. .. . . . ... 2 

RACCOON VALLEY. 

Van· Meter. Below the junction of the north and south , 
branches of the Raccoon river, abandoned drifts with iheir ac
,companying dumps may be seen at several points, but none of 
ihese have been used for a long time and the seams are in all 
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cases very thin. The bluffs near . Van Meter were the field of 
operations for most of the attempts to obtain fuel. Van Meter 

.is best known for its deeper coals, however, for it was at this 
town that the only shipping mine in the southern half of Dallas 
county produced coal for many years. . A shaft was sunk in the 
western portion of the town from a surface 'altitude of 878 feet 
A. T. to a depth of 305 feet. At the bottom of the shaft is the 
three-foot bed shown in figure 27. This coal was worked out at 
this point before being abandoned. Twenty feet higher is the 
middle seam, to which work was chiefly confined, the bed rang
ing from eighteen inches to four feet in thickness, with an aver
age of three feet. Overlying the middle seam is from three to 
eight feet of fire clay which was taken out and used in the manu
facture of brick. Above the clay is a thin coal, eighteen inches 
thick at its maximum, and thinning out entirely in places. No 
coal has been mined here in recent years. 

FEET 

5 3. Shale, dark, argillaceous, 
somewhat fissile. 

3 2. Coal. 

2 1. Fire clay. 

Figure 27. B ed of Van Meter and Chicago mine, Va n Meter. 

POLK COUNTY 

The fact that the Des Moines river, which crosses Polk 
county, had cut down through the overlying mantle of drift and 
exposed Coal M:easures beneath, led to the discovery at an early 
date of coal by explorers ascending that stream, while the estab
lishment of an army post and the growth of a large city at the 
mouth of the Raccoon encouraged attempts to mine the seams 
exposed . . 

Summaries of the early history of the coal industry, which 
was largely confined to the n~ighborhood of Des Moines, will 
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be found in previous reports of the present Survey. * Today the 
larger mines have withdrawn to new fields farther from the city, 
yet all are contained within an ellipse bounded by a line passing 
through Ankeny, Commerce, Fort Des Moines, Avon, Altoona, 
and Enterprise. With the exception of the Commerce and Avon 
shafts, and those near Des Moines whieh supply the city trade, 
all the mines have railroad connections and ship much coal to 
the west and north. The equipments both above and below 
ground are in general very good and all but the Avon Coal 
Company employ steam power for hoisting. Underground haul
age is in most cases by mules, though some of the larger mines 
have tail-rope or motor systems in the main entries. Blasting 
from the solid is the common practice; the room and pillar 
method of working is in use at all except the Commerce mine. 
Mining machines do not seem to be very popular, though there 
is seldom anything in the nature of the coal to prevent their use. 
The quality of the coal differs but little from the average for 
tHe Iowa field. Block coals are uncommon, but 'comparatively 
little slack is produced and what there is finds a ready market in 
the city as a boiler fuel. 

The growth of the industry has been steady and consistent, 
increasing from 600 tons in 1856 to 1,358,397 tons in the fiscal 
year 1907-1908. The number of mines has not increased so rap
idly, however, for the tendency has been toward a concentration 
of capital and effort at a few points and the suppression of 
small banks through the competition of large mines. An illus
tration of this tendency. is furnished .by the fact that in 1908 
thirty-three mines were producing four times as mucli as did 

, twenty-three in 1895. 
In the following table the statistics for the years 1856-74 are 

taken from state and federal census· reports, for 1881-95 from 
the reports of the State Mine Inspectors and, from 1896-1907 
from the reports of the Iowa Geological Survey and the United 
States Geological Survey. 

'Keyes: Iowa Geol. Surv., Vol. II, p. 26 7 ; Des Moines, 1894. B ain: idem , V ol. VII, 
p,. 352, 1897. 
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YEAR. TONNAGE. 

1856... .. . .. . .. . . .. .. . . .. . . . 600 
1860. . . . . .. . . . . . . . . .. . . . . .. . 1,858 
1862... . . . . . . . . ... . . . .. ..... 1,418 
1865 .. . .. .. .. . . . . . . .. . . ... .. 1,116 
1866 . . .. . ... . .. ... .. . .. .. ... 13,310 
1869 ................... . .... 27,796 
1874. . . . . . . . . . . . . . . . . . . . . . .. 69,327 
1881. . . ... ... .. . . . . ... .... . .473,893 
1882 .. ... . .. . . ... ....... .. .. 327,819 
1883 ... .... .... . . . .... .... . . 558,821 
1884 .. .. .. .. ... . .... .. ...... 619,921 
1885 .... .. .......... ....... .462,895 
1886 .. .. .................. . . 337,964 
1887 .. . . .. ......... . .... ... . 305,094 
1888 .. . . . . .. ........ .... .... 386,321 
1889 . ... . .. ... ... ........ . .. 356,039 
1890 ....... ... . . .. ......... .408,149 

YEAR. TONNAGE. 

1891. . . . . . . . . . . ... . . . . . . . .. 397,833 
1892. . . . . . . . . . . . . . . . . . . .. .. 371,389 
1893. . . . . . . . . . . . . . . . . . . .... 466,408 
1894. . . . . . . . . ... . . . . . . . . . ... 355,000 
1895. . . . . . . . . ... . . . . . . . . . . . 334,881 
1896. . . . . . . . . . . . . . . . . . . . . .. 546,051 
1897. . . . . . . . . ... . . . . . . . . . .. 489,136 
1898 ... . .... . .... . . . . . .. . . . 635,606 
1899. . . . . . . . . . . ... . . . . . . . .. 691,989 
1900 . . . ... . . . . . . . . . . . . . . . . . 851,667 
1901. . . . . . . . . . . . . ... . . . . . .. 954,112 
1902 .... ......... .. . .... . .. 1,007,860 
1903 . . ... ... ... .... ..... . : .1,032,165 
1904 .. ...... . . ............. 1,130,668 
1905 ... .. . . . ... .. .... .. . ... 1,205,317 
1906 ... . . .. . . .. . ..... ..... . 1,369,506 
1907 ... . .. .. .. .... .. ... ... . 1,460,203 

The following figures from the report of the State l\fine In
spectors are for the year ending J ~ne 30, 1908: 

Tons of coal of all kinds produced ............... . .. . .... 1,358,097 
Total number of employes............. . .......... .. ..... 3,249 

Taking the average price per ton as $1.73 at the mines, the 
value of the product for the fiscal year 1908 becomes $2,332,508. 
This represents a slight decline from the previous year due to 
the abandoning of a number of mines, but shafts have been sunk 
in new fields and the output will certainly increase in the future 
as it has in the past. For over ten years Polk has ranked sec
ond among the counties of the state, producing during recent 
years nearly 20 per dent of the total. In round numbers, about 
22,000,000 tons have been mined in this county and nearly 7,000 
,acres have been "mined out." In spite of this, however, the 
po~sibilities of the region are as yet scarcely realized. 

The following description of the present status of the industry 
is from data gathered during the summer of 1908. The mining 
districts are somewhat arbitrarily grouped along the drainage 
lines and on the high divides and the situation of most of th:e 
mines is shown on the accompanying maps. 
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DES MOINES RIVER VALLEY ABOVE THE RACCOON FORK. 

Polk City. Between High Bridge and the immediate vicinity 
of Des Moines little mining of importance has been done near 
the Des Moines river. At one time coal was taken from a. depth 
of 238 feet at Polk City by a shipping mine with a good E(.quip
ment. There were three and one-half feet of coal in two benches 
separated by an eight-inch band of calcareous shale, but as the 
basin proved to be of limited extent nothing has been done there 
in recent years. In an effort to locate more coal i,n a place so 
favorably situated as regards market ~nd · shipping facilities, 
several companies prospected in the district. Always· an excep
tionally large number of thin seams were found, but none of 
workable thickness have been reported. 'About a mile north 
and northeast of the town, several drillings penetrated as many 
as seven coal beds. Unfortunately the thickest of these was a ' 
twenty-two inch seam. Another company drilled a hole 325 
feet deep near Polk City and encountered ten seams, the thickest 
only nineteen inches. 'A third company tried a deep prospect 
southeast of Polk City Junction (Lincoln Tp., Sec. 30, Sw. qr., 
Sw. 1;4 ) . They record the following strata beneath the upland 
level: 

FEET. ' INCHES. 

, 37. Clay and sand . ... .. . . .. : . ... . ' .. . . ' . ... . . .. " . .. 10 
36. Drift . . .. .......... . ......... .... . .. ... .. .... .. 113 ...... 
35. Mixed shale .. ....... . .......................... 46 
34. Sandy shale . ... .. .. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
33. Dark shale .......... . .. . . . . .. . ............ . .... 2 () 
32. Coal (No.1)........ .... . ... . .... . . . .......... .. 7 
31. Dark shale · ...... ... . .. . ........ ... ... . ... ... . . 2 
30. Sandstone ....... . .................... . . . ...... . 6 [i 

29. Gray shale .. .. . .. . . .. . . . . .. '. . . . . . . . . . . . . . . . . . .. 3 
28. Coal (No.2)........ .. ....... ....... . ......... . . 6 
.27. Gray shale ... ' .......... ,. . . . . . . . . . . . . . . . . . . . . . . . 3 3 
26. pirty coal (No. 3 ) ... . ......... . . . . ... .. ... :. ... 5 
25. Light shale ............ . ....... . .. . . ... . ,.... . ... 8 
24 . Gray shale . .... ' .... .. : .... .... . . .......... . .... 10 3 
23. Coal (No.4) .. ~ ....... . .... ... ... .... ..... . . . : . . 7 
22. Gray shale .. .. . ' . .. .. . . . ' . . . ...... . ....... ' . . . . . .. 1 7 
21. Coal (Nt>. 5) .................... . ... : .. : ..... .. . 3 
20. Ligb,t shale ....... . .......... . . '. . . . . . . . . . . . . . . .. 4 6 
19. Gray shale . ..... . . .. .. . .. . .. .. ... .. ............ 11 2 
18. Coal (No.6) . .. . .... .. ...... . .......... : . . . .. ... I) 

17. Light shale . ..... . . ..... . .... . .......... : . . .. . . 4 
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16. Sandstone .. .'... ............... . .. .... . ..... . ... 4 9 
15. Gray shale ............... ... .. ..... .. . ......... 13 
14. Coal (No.7) . . .. ....... . .' ....................... 7 
13. Light shale ...... : ...................... .. . .. . . 20 9 
12. ' Coal (No.8)...... . ............................. 7 
11. L ight shale .. ........ .. . ............. ... . . ... . . 3 

. 10. Shale, dark, "slate".. .. ........ .... ... . ....... . . 4 
9. Coal (No.9) . ......... ...... ........... ... ...... 6 
8. Light shale . .. .. . . . ... .. ... ........ ... ..... ... . 3 6 
7. Gray sh'ale . . ..................... . ............. 6 6 
6. Sandstone ...................... .... . . . ..... . ... 2 9 
5. Goal (No. 10) ... . ' .. , . . .. .. .. . . . . .. . . . . .. . . . . . .. 1 4 
4. Light shale .... ..... ... ... . ...... . ... ..... . .. . . 2 6 
3. Sandstone ..... ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 8 
2. Gray shale .. . .. .. ........... . ... . .. .. ... .... . ... 7 
1. Light shale ... . .. ..... . .... .... .. ....... . .... . . 5 

'l'otal .. .. .... . ............................ ' ...... 300 2 

Another prospect northwest of· Polk City, in the valley of Big 
creek (Sw. qr., Sec. 26, Madison Tp.) brings to light. several 
other thin coals: 

FEET. INCHES. 
32. Clay and sand.. ..... . . .. ........ .. . .. . .. . ..... .. 22 
31. Drift... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 31 
30. Mixed shale .. ...... ... . . . ..... . .. ............... 7 5 
29: Sandrock .... .... . . ..... .... ... .. . . .... .. .. .... .. 6 
28. Gray shale ....... . .. . . ......... . ............... 7 8 
27. Coal (No.1).................................... 7 
26. Gray shale ...................................... 4 10 
25. Coal (No.2) ....... . .. ...... ....... ;.... . ....... 3 
24. Light shale ..................................... 11 8 
23. Dark shale .... ......... ... .. .. .. ......... .. .... 7 10 
22. Coal (No.3) ... . ............... : ................ 6 
21. Light shale ........ . ... , ........................ 3 7 
20. Gray shale ..................................... 4 
19. Light shale ............ .. ..... ....... ........ . .. 5 
18. Gray s,hale ....... . ... . ..... . .. ........ . .. ...... 3 ,2 
17. Coal (No.4)..... ... ........ .. .. . .. . ............ 5 
16. Light shale . ... ..... ... ....... ...... . . . . .. .. ... 2 
15. Gray shale .................................. . .. 13 ' 7 
14. Light shale ....... . ............. ... . ... . .. : . ... 1 6 
13. Dark shale ....... . ................ .. ......... .. 8 
12. Dirty coal (No.5)......... . .................... 7 
11. Light shale ............................... :... .. 2 
10. Dark shale ........................ .. . .. . ... . . .. 2 2 

9. Coal (No.6).............................. . ..... 4 
8. Light shale .. .. .. ...... ............. . . .. ... .. ... 7 
7. Sandstone ............... ......... ... ......... .. 14 4 
6. Dirty coal (No. 7). . . ... . . ....... ............... . 1 5 



POLK COUNTY 

5. Light shale .. . ..... . ....... . ....... . .... . . .. ... 4 
4. Sandstone ................ . .......... . .......... 5 

. 3. Gray shale . . ........ : .............. . .......... . . 10 
2. Coal (No.8) ............ . .. . . .................. . 
1. Light shale . .............. ....... . . ............ . 9 

Total ........................ . . . ................ 190 

5 
2 
2 

3 
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These two records show that frequent, though slight, oscil
lations of the level of the land relative to that of the sea pre
vailed in this district during Des Moines time. Conditions were 
often favorable f.or the formation of coal-producing swamps, 
yet did not remain so sufficiently long to yield deposits which 
would become of · economic value. . 

Near Andrews, on the west side of the Des Moines river, the 
appended drill log of a hole in the southeast corner of the J as. 
Stoner land again shows several coals. They are somewhat 
thicker than those found near Polk City. Four other drillings 
in this vicinity showed the variations of strata· usual in the Des 
Moines stage; but no thicker coals were found. Prospecting 
farther back .from the river might give better results. 

FEET. INCHES. 

31. Soil and clay ............. . : .......... . .. . ....... 6 
30. Sand and graveL . ..... . .... . . .. ....... . ...... .. 3 
29. Yellow clay .. . ..... .. ...... ..... ..... . .... . ..... 21 
28. Mixed shale ......................... ..... ... . .. 23 
27. Black shale ("slate").... . .. .. ..... . . .. . . .. . .. . .. 1 
26. Coal (at 54 feet) ........ . ... : ... . . . ......... . ... 1 
25. Light shale . ............ . ................. .. .... 14 
24. Dark shale .. ... . .. .. ....... . .. . .. . . . . .. ... .. ... 7 
23 . Coal (at 76 feet)........ . .. . .. . ... .. ............ 1 8 
22 . Light shale ......... . ... .... . . . ................. 10 4 
21. Sandy shale .. . . . ..... . . .... .... ......... . ...... 17 
20. Dark "slate" .. .. . . .. . .................. .. . .... .. 16 
19. Coal (at 121 feet) .... .. ........ . ... .. ...... ~ . . . . 8 
18. Dark shale ("slate").... .. ... ............ .... . ... 3 4 
17. Coal (at 125 feed . . .. .... . ... . .. . .......... ... .. 1 
16. Fire clay .. . . . . . .... . . ................. . . . . . .... 2 
15. Dark shale ("slate") ... . .... . ........ . .... .. ... . 15 10 
14. Coal (at 143 feet)........ . ...................... 2 7 
13. Fire clay ....... . . . .. . ............. .. .. . .... . .. 4 7 
12. Dark slate . ........... .. ...... . . . ..... . . . ....... 2 
11. Coal (at 151 feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
10. Dark shale 

9. Light shale 
8. Dark shale 
7. Light shale 

. ......... .. ........ . ...........•.... 4 

...• ... . .•.. .. •..... . ........•........ 4 
. ...... . ... . ............ . ....... . . . .. 7 
•• 0.0 • •••• 0. 0 ••• 0 .0. 0 .0 •• 0 •• • 0 •• • •• • 0. 4 
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6. Gray shale .... . . . ........................ ... .... 32 
5. Light shale ........ . .. . ...................... . . 16 
4. Dark shale .... .. ...... . ....... : ................ 4 
3. Light shale ...................... ...... . ...... , 10 
2. Gray sandstone .... .... . ............... . ..... .. . 6 
1. Light sandy shale . ..... .................. . ..... 8 

Total . . . ....... .. .... .. ...... : .... .. ............ 249 

North Des Moines District. Between Polk City and the cor
poration limits of the city of Des Moines mining has been con
fined to thin veins opened at a few' places by drifts and slopes in 
the lowla.nds. Old Saylor may appear to form an exception to 
this statement, but it lies well back from ·the river on the edge ' 
of the upland and will be discussed later. 

A mile and a half below the mouth of Beaver creek is the 
shaft of the West Riverside Coal Comp~ny. It lies at the foot 
of the bluffs near the corporation line and ships over the Perry 
and Des Moines Electric railway, beside whose tracks it is situ
ated. About fifty feet down in the shaft is a fifteen-inch seam, 
still lower is one twelve inches ' thick, . while at' a< depth of 160 
feet Jies the bed worked. This latter seam is known as the 
"third vein," and varies in thickness from three feet six inches 
to five feet. The coal shoots well off the solid, contains com
paratively little pyrites, and only infrequent" bowlders." While 
irregularities and impurities are uncommon in the coal itself, 
small "slips," running down to the coal, appear in the thick 
black shale (" slate") which forms the roof. The development 
of this mine has extended lover a period of only three years 
and at present only a small engine is utilized for hoisting. The 
elevation of the seam worked is about 660 feet A. T., but varies 
considerably bec~use of undulations. 

One-half mile south, beside the tracks of the same electric 
railroad, is a mine of the BloUnt-Evans Coal Company. The 
shaft is 135 feet deep. The seam worked lies slightly higher 
here than at the West Riverside and presents somewhat differ
ent characters, yet there is little doubt that the coal of one mine 
is identical with that of the other. It varies in thickness from 
three feet · to four feet six inches, and cannot be successfully 
shot from the solid by hand labor, as it breaks down into -dust 
and fine fragments when such a method is employed. With the 
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use of mining machines, however, the yield of lump is as high as 
ninety per eent. Dui'ing the winter of 1906-07 three Ingersoll 
punching machines, driven by compressed air, were in operation. 
The freedom of the coal from impurities allowed them to do 
good work, so that it is the intention of the operators to install 
two more. After the holes are drilled two and a half feet deep, 
a very small charge of explosive is sufficient to bring down the 
coal. Ventilation is effected by means of a twelve-foot fan 
and hoisting by a double engine driven by steam from one 
boiler of eighty horsepower. A second boiler will shortly be 
put in position . . Above the coal is a considerable thickness of 
the good roofing "slate" common to the district. Little diffi
culty is experienced in supporting it, even where it becomes 
quite sandy next the coal, as it does in plac~s . k so-called 
"second vein" was ' found about" 110 feet down in the shaft, 
where it is not sufficiently thick to be of importance. The" first 
vein" is present, but is also thin. 

The Madison Coal Company has a mine at Twenty-third street 
and Hickman avenue, one mile south of the Blount-Evans, in 
the valley of a short tributary of the Des Moines river. About 
forty acres have already been worked out. At 165 feet the coal, 
which is at an elevation of 655 feet A. T ., is reached, and al
though this bed is nearly twenty-five feet lower here than at the 
Blount-Evans, it i~ considered with reason that the horizon 
remains the same. The thickness worked remains quite con
stant at a Jittle over four feet, except on the south where the 
coal thins to a few inches along an east and west line. The 
decrease takes place at some points with surprising suddenness, 
the normal thickness being reduced to practically nothing within 
a distance of eight or ten feet. Whether the "fault" is due to 
an erosion channel or to the natural thinning of the bed at the 
limit of the basin cannot be stated with certainty from the evi
dence now obtainable. RoDs in the roof sometimes extend down 
to the underlying clay. Small slIps, or faults, are common in 
some portions of the mine, but their distribution is quite irregu
lar. The coal is markedly, but not sharply, undulatory, there 
being a difference of four or five feet betwe~n: the crests of the 
r~ses and the bottoms of the "swamps." Especially in the 
"swamps'," bands of cannel coal appear and reach a thickness 
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of eight inches or less. Above this bed there are known to be 
several thin coals, besides one which is thicker than the seam 
now being worked. Attempts to mine it would probably prove 
unsatisfactory because of the inconstancy of its thick coal. 

One-half mile southeast, near the western boundary of the 
Chautauqua grounds, is the new shaft of the Eagle Coal Com
pany. The coal bed is continuous from the Madison to the 
Eagle and thickens locally, being from four to seven feet thick 
at the Eagle: West of the shaft, which is 170 feet deep, is a 
low "swamp" into which entries are now being driven and 
:where the best coal lies. Its axis lies northwest and southeast. 
Elsewhere, also, the seam is strongly undulatory. The roof is 
a good bituminous shale (" slate") of varying thickness, with 
only occasional areas where draw slate appears . In places a 
layer of black jack makes its appearance at the top of the coal. 
All the coal produced at this mine is hauled in wagons to be sold 
to the city trade. A steam hoisting equipment is in use and a 
large output is expected during the coming winter. 

F ollowing is the drill log of a prospect hole at the shaft . Its 
accuracy was afterward ascertained during the excavation of 
the shaft. 

FEET. I NCHES. 

33. Soil .and ,clay. ... . . . . . .. . . . .. .. . .. .. . . .. . .. .. .. .. 3 
32. Shale, mixed . .... . ... .. ... .. ... ............. . ... 19 
31. Sandstone . ..... . . . .. . ........ . .... ... . .. ... . . . . 1 
30. Shale, dark .. .... ... . ..... ..... ................ . : 6 
29. Shale, sandy, light-colored . .... . .. .. . . '. . . . . . . . . .. 14 
28. Shale, m ixed ..... .. .......... . ..... . .... .... .... 3 
27. Shale, sandy, light-colored. ... .................. . 18 
26. Shale, gray . .... .. ... . ........ .. .... . . . ... . . .... 2 
25. Shale, light-colored . ............. . ..... . . . ... .. .. 1 
24. Shale, gray · ... . .. ... .. .. ....... . ·. .. .......... .. 2 
23. Coal (at 69 feet).. .. . . . .. ... . .. . ..... . . ......... 6 
22. Sh ale, gray .... .. ... . ............. .... .. ..... . .. 6 
21. Coal (at 70 feet) .... ............. ... .... .. ...... 1 
20. Shale, light-colored ......... . ... . ........ . .... .. 1 
19. Shale, dark ... ... . .... . ....... . ..... . . . . .. . .... 17 
18. Shale, light-colored ... ... .... . . . ..... . ... ... .... 19 
17. Sandstone .... . .. .. ...... .. . '...... . .. . . . .. . ... . . 1 
16. Shale, sandy, light-colored. . . . . . ..... . . ..... . . .. .. 7 
15. Shale, gray ...... . ... . .. . .. .... .... . ... ... .. . . .. 2 
14. Shale, light-colored . . . ..... . ............ .. . , ...... 8 
13. Sandstone, compact .. ........ . ........... . . .. ... 5 
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12. Shale, gray ... . . . .............. . .... . .......... ~ 

11. Shale, dark . . ............. . .............. . ..... 9 
10. Sandstone ......................... . ... .. ....... 1 
9. Shale, sandy, gray.. .. . .. ........ . . .......... . ... 1 
8. Shale, dark . . .. . .. .. . . . .. ....... . . ........ . . . . .. 5 6 
7. Coal (at 149 feet)........ .. . . .... ... . ........... 1 
6. Shale, light·colored .................... . ........ 4 
5. Shale, dark . . ... . ............................... 13 
4. Coal, bony (at 167 feet). . . . . . . . . . . . . . . . . . . . . . . . . . 1 
3. Coal, good .. . .......... . .. .. ........ . .... . ...... 4 5 
2. Shale, gray .... . ....... . . .. .. ; .............. . ... 7 
1. Fire clay ........... . ... . . . . . .. . .......... .... : . 

Total .. ... .... . .................. . ..... . ........ 179 11 

In the bluffs on the east side of the river, opposite the West 
Riverside, two mines are now in operation, both controlled by 
the Flint Brick and Coal Company. Sh ft No. 2 is situated on 
the side of the bluff behind the clay plant of the same company. 
Steam for the hoisting engine is obtained from the clay plant 
and much of the coal mined is used by it, the remainder being 
either shipped or retailed in the city. All work underground 
is now to the west, on the opposite side of the river. The shaft 

Figure 28. Ironstone nodules in roof of coal b ed. 

is 180 feet deep and the elevation of the seam at the shaft 675 
feet. A. T. The thickness of the coal varies between three and 
:five and one-half feet, although as much as seven feet has been 
found in 10c!l1 thickenings in "swamps." The seam thins to 
the west as the workings of the mines on .the west side of the 

. river are approached, while it was abandoned within a short 
distance east of the shaft, where its height decreases to eighteen 
inches. Part of the seam furnishes . a good shooting coal; the 
remainder tends to ,cleave horizontally, so that great difficulty 
is experienced in .attempting to shoot it down. Pyrite is fairly 
common, especially near the roof and the bottom of the vein. 
'.' Bowlders" also occur; some in the top coal are as much as 
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fourteen feet' long by three feet in diameter . . Those in the coal 
are so compact that dynamite is employed 
to break them up, while those in the roof 
usually split easily. Ironstone concretions, 
locally termed "snakes" because of their 
great length in proportion to their other di
mensions, are embedded in the clay which 
usually forms the floor of the coal. The 
seam is strongl y rolling, parts of it differ
ing as much as twenty-five feet in level in 
this one mine. 

One-half mile north of No. 2, at Polk 
.Junction, is shaft No.3, more familiarly 
known as tlie Oak Park. It ships over the 
Des Moines & Colfax Eleotric railway. 
Eighteen feet down in the shaft is the so
called "first vein, "over three feet thick but 
filled. with clay seams. It has been reached 
at about the level of low water in the Des 
Moines river by several slopes in the neigh
borhood, but has not been touched in recent 
years. At a lower level is an eighteen-inch 
seam. At 130 feet below the surface lies the 
bed worked, four feet thick at the shaft but 
as high as six feet in local thickenings 
where work is now being prosecuted. The · 
coal presents the same characteristics as 
that of the Flint No. 2. It is perfectly clean 
in some parts but irregularities and im
purities become more conspicuous towards 
the thin edges of the basin on the southeast. 
In all of the rooms n0W open, the coal shows 
a good vertical cleavage and is sl;l.Ot down 
without difficulty. The roof is .good, being 
both sandstone and black shale. The bot
tom is a fire' clay, except where a shale with 
minute intercalated layers of coal makes its 
appearance. Mining IS now being done 
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northwest of the shaft. The workings are conn ected with those 
of Mine No.2 and considerable territory has already been worked 
out in a strip running north and south on both sides of the river. 

The North Des Moines district, as now ,known, embraces an 
area of four square miles . Two seams appear in most'parts of 
it with reasonable persistency, while a third, lying between the 
others, is found less frequently and is of very variable thick
ness. The lower, or "third vein," in which all of the mining 
on a large scale has been conducted, has nearly reached the 
limit of its productiveness. There are undoubtedly parts of the 
upper coals which will repay development in the near future. 
Prospecting both east and west of the present mines has re
vealed little of encouragement; although, so far as known, in
vestigations have not been carried west farther than a mile and 
a half from the river. Little coal has been found under the 
higher land of HighlaIild Park; but under the lower land of the 
pFe-glacial valley bounding it on the north and east, mining has 
often proved profitable from Saylor southeast to the Fair 
Grounds. 

It must not be understood that the" third vein" is a continu
ous bed underlying every part of the North Des Moines district. 
'On the contrary several "faults" are well known to the miners. 
On the west side of the Blount-Evans shaft is a large "fault," 
400 or 500 feet wide. This feature continues to the southeast 
and the same or a very similar "fault" was found east of the 
new Eagle mine, where it is more than 300 feet in width. Near 

• I 

the latter mine signs of disturbance can be traced in the pit 
of the Shackleford Brick Company, but the exposures were very 
unsatisfactory at the time thi s was visited. The" fault" was 
penetrated from the southwest by an entry of the new Eagle 
and from the northeast by one from the former Bloomfield. In 
both .cases rolls. in the roof of the coal became more frequent 
as the feature was approached. A similar . "fimlt" disturbed 
mining operations east of the West Riverside shaft. It proved 
to be 303 feet wide and the entry which was driven through it 
encountered sandstone, slate, and a little fire day in succession. 
The coal seam, when again found on the eastern side, soon 
attained a thickness of five feet, although when first reached it 
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was only six inches in height. This" fault" runs southwest and 
northeast, perhaps joining the one first mentioned at right 
angles. Somewhat similar phenomena separate the Oak Park 
and Saylor fields, as a)so those of the 'Oak Park and the recently 
abandoned O. K. mine which lay a half mile east of it. 

It is altogther probable that these disturbing features are 
not true faults in the geological sense. That they are not pre
glacial erosion channels seems likely from the absence in them 
of a drift filling. It is not at all clear, however, whether they 
are valleys eroded and refilled during the Pennsylvanian period 
or whether they simply mark the limits . of small productive 
areas in a coal horizon. The latter explanation is applicable to 
the "faults" in which the coal thins gradually until it disappears 
altogether, often rising as it thins. \t\There the coal is abruptly 
cut off, it is more likely that stream erosion has removed it. 
Both types of "faults" may, therefore, be considered to be 
represented in this district. 

WALNUT CREEK V ALLEY. . 

Clive. A new field has been discovered a mile east of Clive 
and was opened during the summer of 1908 by the sinking of 
the Gibson shaft No. 5 (Walnut Tp., Sec. 35, Se. qr., Se. 14 ) . A 
spur track is to be laid from the Ch1cago, Milwaukee and St. 
Paul railroad. Neat top works, protected from fire by gal
vanized iron sheathing have been built and an Ottumwa first
motion engine, cylinders 16x32, in$talled for hoisting purposes. 
Danville self-dumping cages are employed. Entries have not 
been driven far, but the coal promises to be of good quality 
and to preserve a thickness of at least four feet. The shaft is 
160 feet deep, and the altitude of the coal at the shaft is about 
675 feet above tide. Systematic prospecting by the company 
has revealed considerable variation in the depth of the coal 
from point to point: west of the shaft the bed drops ten feet 
in a distance of 125 feet. East of the shaft at least three coals 
are present above the one worked, while south of it there are 
probably four. 
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HOLE 150 FEET EAST OF GIBSON NO.5. 
FEET. I NCHES. 

Fill ............................................ 42 
Sand . . ... . ............. . ........... ... .... . .... 9 
Soapstone ... . ... : : .. ..... .... . . .. .... ... ..... .. 2-
Rock .. ..... .... _. ... ... . .... ....... ...... .. . ....... 2 9 
Soapstone and fire clay................... . ...... 29 3 
Shale . .. . ....... ...... . . .. .......... : . .. ... . ... .. 2 
Coal (at .87 feet) .... .. .................... . ..... . 3 . 8 
Fire clay .... ............. .. . .. ... .. . ........ .... 9 4 
Shale, gray .. .. ................................. 4 
Shale, black . . ... ...... '. . . . . . . . . . . . . . . . . . . . . . . .. 23 7 
Coal (at 127 feet)................. . ............. 3 5 
Fire clay .. ...... . . ............... .... ..... . .... 3 
Soapstone . ... .... . . .. . . ... .... .. '" . . . . . . . . . . . . . 6 
Shale, gray ........................... . .... ..... 2 
Sandstone .................. . .... . .. .... ..... ... 1 
Shale, black . ..... .. .... .. ..... . .. . . . . . ......... 1 6 
Coal (at 144 feet) .... . ........................ ·.. 2 
Fire clay ...... . ...... . ... . ... ... .. ... .... ... . . . 1 6 
Shale, gray .... ......... . . . ....... ... . .. . .... . . . 3 
Shale, black . ...... . ......................... . .. 9 6 
Coal (at 160 feet)............................... 4 6 

HOLE SOUTH OF GIBSON NO.5. 
FEET. I NCHES . 

Soil ............................................ 2 
Sand and graveL.. ... ... . .. . ............... . .... 10 
Blue clay .. . ... .. .. : ... . .. ... ... .. .. ... . .... .. .. 20 
Sand .... .. .. .. .. ...... . . ... . . . ... ............... 10 
Fire clay and soapstone........................ . . . 9 
Sandstone . .. ... .. ... ... .. . ' .' . . . . . . . . . . . . . . . . . . .. 5 
Fire clay ............. ...... ... . .... . ........ .. .. 8 
Shale, gray .:..... .. ... ... ......... . .......... .. 2 
Coal (at 66 feet) ..... ....... . , . . . . . . . . . . . . . . . . .. . 3 6' 
Fire clay . ...... ... .................. . .... .... .. 4 
Sandstone . ...... .. . . . .. . ........... ... . .. ...... 8 6 
Shale, . gray ............... . ................... .. 8 
Shale, black ... . ........ .. .. ... . . . . . .... ....... . 5 
Rock, compact .. .. .. . ..... ........ ........ .. . '. .. 1 
ShaJe, black .. . .. . .... . . . ... .... ..... ..... . . . . .. 3 
Coal ' (at 99 feet).......................... .. .... 1 7' 
Sandstone .. .... .. .... .. .. .. .......... ........ .. 1 
Fire clay . . ..... . .. ............ .. . ... .... .. ...... 7 5 
Sandstone ... . ........... ..... .. .... ........ . ... 7 
Shale, gray ... ... . .. ..... ............. . . ......... 6 
Shale, black ... .. . .... ..... . .. .. .. ..... ... . :... . 5 
Coal (at 127 feet) . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. 2 2 
Fire clay .. ..... .. ........... .... ... . ..... . ....... 2 
Shale, black ...... ............. .. .. ... . ........ . 11 8 
Coal (at 143 feet) ......... . ..... ... ... " . . . . . . . .. 2 g 

113 



114 COAL DEPOSITS OF CENTRAL IOWA 

It seems probable that the last drilling did not reach the 
horizon of the coal mined at the shaft and that numbers 1, 4 
and 10 of the second section <correspond respectively with 5, 
11, and 15 of the first. Number 17 of the second may have 
been cut out of the first section by erosion. 'These suggestions 
are only tentative, however, since all the strata, including the 
coals, are so changeable both in their ver'tica,l "dimensions and 
lithographic characters that exact correlations are made ex
tremely difficult. 

Valley J unction. Another new mine is that of the Keystone 
Coal Company, north of Valley Junction {Walnut Tp., Sec. 11, 
Nw. qr., Ne. 1,,-4,). When visited during the summer of 1908 
entries were just being started and a double, geared hoisting 
engine had but recently been set up. The section at the shaft is : 

FEET. INCHES 

26. Soil and clay . .... . ...... . ........... . . .. .. ...... 12 6 
25. Sand .. . .. ..... . . .... . . .. ..... .. . .. .. . . ... . .. .. . 12 
24. Shale, light-colored . . .... ..... . . . . .. . .. . :.. . ..... 6 9 
23. Sandstone (water bearing) . . .... . . . . . ... . . .. . ... 1 
22. Shale, light-colored .. . .. . . . .... ... . ... . . .... ..... 9 
21. Shale, dark .... .. .. ... .. . . . .. ~ . . ..... . '. . . . . . . . . 3 ' 
20. Coal (at 4414 feet).. .. .. . .. .... ........ . .... . ... 7 
19. Fire clay .. .. .... . . ..... . .. . ... .. .... . . . . .. ... .. 1 2 
18. Shale, light-colored .. ... . .. ... ........ .. .... . . . . . 24 
17'. Shale, dark .. .. . ... .. . . .. . . . ... . .. ..... ': . . . . . ... 2 
16. Shale, black ... . .. . . . .... . . .. ............ ... . . . . 5 
15. Coal (at 77 feet) . . . ......... ..... . . . .. . ...... '. . . 3 
14. Fire clay .. . . . . .... . ......... .. ..... . . . ... . ... .. 3 

. 13. Shale, light-colored .. . ... .. . .. . .......... ... .. .. 7 
12. Shale, dark ............ . .... . .... . . . . .... . . . ... . 10 
11. H ard rock band.......... .. .. . . . .. . . .. . . . . . . . . . . . 6 
10. Shale, dark ... .... . ... .. . .. . .. .. . .... . .... '. . .. 8 6, 

9. "Bowlder" ....... . . . . . . . ....... . . . . ....... . . . .. . 1 8 
8. Shale, black . . .. ... . .. . .... ... .. . .. .. .. . . . ...... 4 , 
7. "Bowlder" . .... . . ... . .... .. .. . ........ . ..... . . . . 1 
6. "Slate," black .............. . ..... . ...... '. . . . . . .. 7 6 
5. Coal (at 121 1-6 feet) .. ...... .... .. : ......... . . .. 4 4 
4. Fire clay .. .. . ....... .. ...... .. ............... . . 1 8 
3. Coal (at 127 1·6 feet)................... . .... . ... l ' 
2. "Slate," bla,ck . . ............. . .... . . ... . . . . ..... 19 6 
1. Coal (at 147 2-3 feet).. ... . . .... . .. .... . ..... . . .. 5 

The coal horizons shown here agree very well with those 
found at the Gibson mine near Clive. The altitude of No. ·I, the 
S8iam worked, is about 676 feet A. T . It rna)! be seen that a 
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field rich in possibilities is being newly developed along Walnut 
creek. Considerable prospecting has recently been conducted 
between Valley Junction and Commerce, and new mines may be 
expected in that district some time in the near future.' It is 
not to be understood, however, that the coal lies in continuous 
beds, even between points where the seams are evidently closely 
related, as are those at the Gibson and the Keystone. ' Under 
the lands prospected by the Keystone Coal Company, for in
stance, number 5 of their shaft section is .not very persistent, 
and number 1 appears to be confined to a basin which is elon
gated from southwest to p.ortheast. The lower seam was only 
eighteen inches thick in t est holes drilled one niile ' west and 
two miles northwest of the shaft. ' 

Mouth of Walnut Creek. Two mines are in ' operation about 
one-fourth mile above the mouth of Walnut creek : beside the 
tracks of the Chicago, Milwaukee and St: Paul railroad. ' On the 
east side of the tracks is the shaft of the Walnut Creek Coal 
Company, which is working the "third vein." The 'maximum 
thickness of the seam is four feet, but it thins ' so as" to become 
unworkable north and northeast of the mine workings. An
other coal, eighty feet and more above the lower, is workable 
over part of the company's land, though it is only six inches 
thick at the shaft. Most of the coal has been taken from the 
east side of the shaft, but the work is now to the west. 

DRILLING NEAR SHAFT OF WALNUT CREEK MINE. 

Surface Altitude 818 feet A. T. 

20. F ill .•..•• • ••• • • , , • •••••••••• • •••••• • •• • •• , • ••• • • • • •• 0.' 
o 

FEET. 

22 
19. Soapstone shale . . ..... . ..... ..... ....... . ..... . ...... . ... 19 
18. Rock ... : ............. ... ... .. . . . . .. . .. . .. .. . .. ..... . .. . 2 
17. Fire clay .. ....... ... ....... .. ...... . ................... 10 
16. Soapstone shale .. ......... . ..... ... . .. .... . .. .. . ..... . .. ~11 
15. Shale .......... . ....... ............. . . .. . . .... . . . ....... 4 
1( Fire clay ... . ..................... : . ... ............. ..... 5 
13 . Coal ... . .. .. ..................... . . ~ . . . . . . .. . . . . . ... . . . . . . % 
12. Soapstone shale . . ...... : . .. .. ........ . . .. ............. .. . . 7 
11. Fire clay ......... . .......... " . . . . . . . . . . . . . . . . . . . . . . . . .. 14 
10. Shale ............... .. .. ........ . . .. ........ . .......... . 9 
9. Coal .......... .. ........... ... ..... .' .. . .. . . . ... .... '..... . 1 
8. Soapstone shale ... . . ...... . ... ... .. . .......... .. ... . .... . 14% 
7. Rock ......... .. ... . . .. ...... . . .. . ... . ........ .. ........ 1% 
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6. Fire clay ... . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 8 
5. Shale, black .. . .. ,""','"., ... .. . . , . , , .... . , ...... . ,.. 10 
4. Coal .... ... ..... .. .. , .. .... ...... . .. ,' ......... . ....... ,. 2 
3. Fire clay .. ... . "., . .. ...... . .. , . . . . .... . ... . ... , ' , ... .. 4lh 
2. Shale, black . .. .... . . ... .................... , .... . ' . . , , .. 9 

' 1. Coal .... ...... . . .......... ,.... ... . ...... . .. .. .......... 3lh 

Total .... , .. . . .. ........ . , ............................... 157lh 

DRILLING 2, 000 FEET NORTHEAST OF WALNUT CREEK SHAFT, 

Surface Altitude 890 feet A. T. 

FEET. INCHES. 

26. Soil ..... . .... .... . . . , . .. , . . .. ,.,., . . , ...... .. .. :,3 
25. Yellow clay ... . ... .. .. . . ..... ..... , ...... .. .... .. 30 
24. Sandstone . ... ... , .. , ., ...... ..... : ........ .. .. .. 2 
23. Soapstone shale . ..... . .. . . . , ........... ,. ... .... 6 
22. Sandstone ................................... ... 3 
21. Soapstone ' shale .. . . ... . . , .. , .... . .......... :. ... 6 
20. Sandstone . ... .......... , ... . ....... ...... .. .. , . 1 
19. Soapstone shale', blue .... ..... , .. ... ...... ..... , ', 8 
18. Coal ... .. . . ... ........ ,.,................ . ....... 2 3 
17. Soapstone shale, sandy.......................... 4 
16. ·Sandstone . . .... , .. .. : ... , ............ . , .. , . ... , '4 
15. Soapstone shale ,., . . . . ..... . .. .. ... . ,. ......... . 8 
14. Sandstone .... .... . ... , ....... .. '. ' ....... " . . . .. 4 
13. Soapstone shale ..... , .. .... ..... ... '. . . . . . . . . . .. 16 , 
12. Coal ... . .. .. .. " ...... ............. ,..... . .. .. .. 1 3 
11. Soapstone shale .... . . , . .... .. ............ "., . ... 42 5 
10. Coal .. ........... ", ... ,.. .. ........... . .... .... 2 9 
'9. boapstone shale . . .. . . . . . , .... ... . , ..... , . , .... ,. 12 
8. Sandstone . . ' .. , . , , .. , ....... , . ....... , . . . . . . . . .. 4 
7. Soapstone shale ...... .... " . . .. ,.- .... .. ....... . . 50 
6. Shale, black . . . ,.,......... . .... . . ............. . 9 4 
5. Coal .. .. .... , . .. .. .. : .... ,., .... .. " ..... "..... 1 4 
4. Shale, black , ........ . , ..... ,... . ......... . .... . 18 10 
3. Coal ... ,,' .. , . , .. .... ........ , . '" . . .. : . . . . . . . . .. 2 2 
2. Fire clay . ....... . ' .. : . . . . . . . . • . . . . . . . . . . . . . . . . . . 7 
1. Shale, black .. ................ .. .... : ,....... . .. 34 2 

Total ... , ....... ,', .. ' .... . ..... ... " ... .... , , .... 282 6 

The mine of the Coaldale Fuel Company is on the opposite 
side of the tracks, a short distance south. Both of the two lower 
seams found at the Walnut Creek shaft are here much thicker, 
the lower varying between three and one-half and five and one
half feet, the upper being five feet three inches and lying four
teen feet above the lower, Both these seams are now worked 
from the same shaft, Both contain quite clean coal with very lit-
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tIe dirt, no "clay slips," and with the "sulphur" confined chiefly 
to the roof . . The roof is in part black" slate" and in part a clay 
ironstone ("bowlder") which requires little timbering. Entries 
have been extended three-fourths mile to the south, in which 
direction there is a gentle dip, and the maip. haulage is by Good
man electric motors. 

RACCOON RIVER VALLEY. 

Commerce. Coal has long been known at Commerce and has 
been worked by small. shafts at both the western and eastern 
edges of the town. Only one mine is in operation now, a gin 
shaft supplying local trade only. It is on the land of Di>. Hulme, 
just east of Commerce (Tp. 78, R. 25, Sec. 28, Nw. qt., Nw. %). 
A nu.mber of coal seams are known at this point. Twenty feet 
below the surface is the first seam, ten inch-es thick and with 
a good "slate" roof and fire ' clay bottom. The second seam is 
the one which has ·been chiefly worked. It lies seventy-five feet 

. below the uppermost coal, at an altitude of about 755 A. ·T. and 
with a dip to the northwest. Its thickness is variable, but the 
average may be taken as three feet. The roof iSBo firm that 
the coal can be worked longwalL The third seam, three feet 
three inches thick, is thirty feet farther down and has . a sandy 
soapstone shale roof. Two and one-half feet below the third is 
a twenty-inch coal, while other thinner seams are hown at 
still greater depths. Where mining has been carried on just 
west of Commerce, the succession of coals is much the same. 
The second seam, however, is only twenty inches thick and a 
third two and a half feet. 

Vall ey Junction. The Valley UnioYl Coal Company is operat
ing a new mine at the foot of the bluffs on the south side of the 
Raccoon near the Valley Junction bridge. At a depth of 150 
feet, at an altitude of about 680 A. T., a four-foot coal bed is . 
reached; while seventeen feet above it a two-foot coal is re
ported and forty-three feet still higher is a two and a half foot 
seam. The mine supplies a local trade in Valley Junction and 
the country districts on the south. Entries running east, west 
and south, have been driven a total distance of 1,700 feet. The 
roof of the lower coal is a tough bituminous shale. Hoisting is 
done by a small single engine. 
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Park Avenue and Vicinity. In the southwest corner of Sec
tion 13, three-fourths mile southeast of the Valley Union mine, 
is the shaft of the Hollingsworth Ooal Company. Hoisting is 
effected by a double, geared engine with 10x18-inch cylinders. 
The product is shipped over a spur from the Min~eapolis ' and 
St. Louis railroad. The seam mined lies 150 feet below the 
surface, at an altitude of about 670 feet A. T . The coal bed 
is slightly undulatory, without noticeable dip in any particular 
direction and the average thickness of the coal is fo:ur feet. 
Entries extend from the shaft in 'all four of the cardinal direc
tions, the main entries being north and south. At present the 
work is about half way between the shaft and the Raccoon river. 
In general, the coal may be said to be clean; a few dirty streaks 
and irregull:!-rly placed bands of iron pyrites give little trouble. 

, The roof is alternately" slate" and sandstone, one giving place 
to the other without apparent regularity. The presence' of a 
thick. bed of coai below the one now being developed, as well as 
of one :above it, is shoWn by the following section : 

SECTION 992 FT. S. AND 25 FT. E. OF HOLLINGSWORTH SHAFT. 

S'urface ,altitude abou t 840 A. T. 

THICKNESS. DEPTH OF BASE. 
FEET. , INCHES. FEET. INCHES. 
,20 Clay ...... ' ," . , ...... : ............... . 20 

5 Shale, light-colored . .. . . . .. ... . .. . . . . . . 25 
2 9 Shale, dark .... .. . . .. .. .. .. .. . . ....... 27 9 

29 
1 

62 
2 
6 

8 
8 

34 
3 
,1 

2 

3 
8 
5 
8 

42 
2 

10 Coal .. .... . . . ..... .. .... .... ....... . .. 28 7 
4 Shale, light-colored . ..... . ..... . . . ...... 57 

Shal~, dark ........................... 58 
9 Coal ' ...... . .. . .... . . . . .. ............ .. 59 
1 Shale, light-colored .... . ... . ... . .... . .. 121 

~1 Coal .... . .......... . ..... . .... . . . " ... 124 
7 Shale . .. : ... . .... . .. .. ... ... . . . ....... 131 

11 Coal ... . .... . .. . ' . . . . .. ." . .... : . .. . . . . " . . 132 
8 Shale, light-colored .. ....... . ...... . .... 140 
6 Sandstone .... . .. . ... : ... ... .. . . ( . ... " .. 149 
8 Shale, dark ... . . . ...... . ........ .. . . .. 184 

, 2 Coal . ... ... ............. ; ............. 187 
6 Shale, ligh~-colored ' ... .' . . .. ............ 188 

Shale, dark ...... . . . ...... . . . . . .. ..... 19Q 
4 , Shale, light-col.o,red ... ': .............. , 1 .194 . 
8 Shale, dark .. .... .... ................. 202 

Coal ' . . .. .. ... .... ~ ' ..... . . . .. . :: ......... 207 
Shale, ligh t :colored . .' . ......... ' ........ 215 

4 Sandstone . . .. ......... . ............. . . 258 
Shale, sandy .. ... . .. .. ... . . ~ .. .. ... : . . 260 

11 
11 

8 ' 

9 

8 
3 
2 

10 
4 

2 
8 
8 

8 

8 
, 8 

. '( 
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Three-fourths mile east and a little south of the Hollings
worth, beside the Chicago, Burlington &I Quincy tracks, is the 
Iowa mine (T. 78, R. 25, Sec. 24, Ne. qr., Nw. 14 ). The shaft is 
150 feet deep to a coal bed which varies in thickness between 
four and four and a half feet and lies at an altitude of about 
690 feet A. T: This seam is reported to be present under all of 
the 300 acres controlled by the company. At fir st entries were 
driven under the railroad track's toward the west, then attention 
was turned toward ' the north. For 400 feet from the shaft 
the coal dips to t1:).e west, then lies level for a short distance until 
it begins to rise 'toward its initial level. A thin band of black 
jack and pyrites is quite generally present about eighteen inches 
below the roof of the coal. Immediately above' the seam is a 
"dirt band n between one-half and two feet in thickness, and 
lying on it a foot or less of coal. The latter is' seldom removed 
during mining operations, being left to render notable service 
as a roof. A lower seam, perhaps identical with the one shown 
in the Hollingsworth section, is reported; but' information on 
this subje,ct is somewhat vague. 

FEET. 

Drift . . , " ', ... , ..... ,. ', . . . , ... , ', .. 10 

Clay shales, red and drab, variegated.. 6 

Limestone, earthy, nodular .... " , ... . , % 

Shales, variegated ".,. . ........... .. 5 

Limestone, impure, nodular........... 72 

Clay, yellow and drab, variegated. . . .. 4 
Clay shale, ,dark drab, somewhat bitu· 

minous ... " . ........ , ....... ,..... 2 
'Ironstone, black, n od ular ..... ,. . .. ... 1 
Coal, impure .. , ... ', ...... , ....... ,.. 3 

Clay shale, hard, drab, somewhat sandy 
in places .. . ..... " .. . ......... . .... 15 

Limestone, nodular ,. " . . .. .. ... , ', .... 1 
Clay shale, blue (exposed to track 

level) , . .. .... . ,., .. ,., ', .. , .. , .: , . 6 
Figure RD. R a ilroa d cutting near Rose Hill mine, four miles w est of D es Moines, 
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The Midway Ooal Oompany is now operating the Shaw mine, 
.one mile east of the Iowa (T.78, R. 24, Sec. 19, Ne. qr., Ne. 11<1,). 
The shaft cuts two seams at this point, but it is not the inten
tion of the operators to mine in the lower coal for some time 
to come. The lower seam is 180 feet below the surface at the 
shaft and is four feet eight inches thick at that point. The coal 
now being excavated lies forty feet higher, at an altitude of 
about 700 feet A. T. Its thickness varies between four and six I 

feet. There is a s:rnall general dip to' the west, though it is 
somewhat obscured by the local grades due to the undulatory 
character of the seam. A single-cylinder, . geared engine is 
utilized for hoisting. There are no sh'ipplng facilities here, yet 
a considerable trade is 'supplied locally and in Des Moines. 

One mile northeast is the Bennett (T. 78, R. 24, Sec. 17,Se. qr., 
Nw. 11<1,), another mine which, although without railroad con
nections, is able to ,market a large daily output in Des Moines. 
Steam power is used. The shaft is 125 feet deep to a level, clean 
coal bed which varies irregularly in thickness between three and 
a half and five feet. The seam is knQwn to the miners as the 
"third vein," though its altitude of about 715 feet A: T. and its 
relation to the limestone bands to be mentioned later seems to 
indicate a probable correspondence with-the" second vein" of 
the territory farther east. The "second vein" is absent; but the 
"first vein," 100 feet above the third at this point, is workable in 
places. It has a poor roof, however, ahd is largely cut into 
by pre-glacial channels. No coal was found in the first fifty 
feet of shales and thin sandstones which lie below the so-called 
, 'third vein." 

The Johns Coal 00. opened a new mine in the autumn of 1907 
'about one mile northeast of the Bennett, at the base of the bluffs 
near the brick plant (T'. 78, R. 24, Sec. 16, Nw. qr., Ne. 11<1, ). Two 
tubular boilers, one 60-in. x 18-ft. and the other 40-in. x 16-ft., 
furnish steam to a single-cylinder hoisting engine. Although 
the mine lies close to the Chicago Great Western railroad tracks, 
no coal is shipped. Various manufacturing industries in Des 
Moines consume the entire product. The seam mined belongs 
in the same horizon as the lower coal at the Bennett and is four 
feet thick. 
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DES MOINES VALLEY BELOW THE RACCOON FORK: 

South Des Moines. Owing to the strategical position of a 
field so close to the business center of a large city, mining was 
energetically prosecuted in the South Des Moines dIstrict at an 
early date and was continued until the complete exhaustion of 
the known supply was in sight. Three horizons at which coal 
has been found are generally recognized, the first a little above 
the river level, the second about seventy feet lower, and the 
third, from 120 ·to 150 feet below the. bottom lands. Coal does 
not always exist at all three of these horizons at any given point, 
nor are the horizons always separated 'by exactly the same in
terv~ls. Changes in level ot a coal bed from place to place 
may be due to "rolling" of the coal seam, to a dip common to -
all the strata, or to a thickening or thinning of certain strata 
below the coal. Nor are the three horizons of which mention. 
has been made the only ones known, though they are perhaps 
the most persistent. A general idea of the relations of the strata 
in the district may be gained from the following shaft record of 
the old Clifton mine, which was situated a short distance south 
of the West Ninth street bridge. 

CLIFTON SHAFT RECORD. 

Elevation of Surfa-ce About 890 Feet A. T . 

FEET. INCHES. 

42. Drift ... .. . .......................... . .. ... . .. .. 11 
41. Sandstone, soft .... ..................... . .... . . .. 2 
40. Shale, argillaceous ...... .. ...... . ............... . 9 
39. Lim Elstone .. ..... . ....... ... .... . .......... .... . 8 
38. Shale, argillaceous ..... .... . .... . . . .. . .. .. .... . . 8 
37. Limestone ..... . .... ... ......................... 9 
36. Shale, argillaceous .. ........................ .. . . 5 
35. Shale, black ............... ..... ................ 2 
34. Coal ...... ~ . ..... . . .. . ...... ............ , . . . . . . . 10 
33. Fire clay .. .. : ......... ... . .... .. . .. .. .. .. ...... 2 
32. S'andstone, compact .......... . ........... . . . ... . 3 
31. Sandstone, soft . . ... ....... ... .............. .. .. 3 
30. Fire clay .. .. .. ............ . . ...... .. ... .. . ..... 3 
29. Shale, argillaceous ............ . . ............. .. . 12 
28. Shale, black .... .. ............ . . ... ............. 6 
27. Coal . ......... .. ...... .. .... ..... . . .. ........... 2 
26. Fire clay · ...... .. ..... . .... .... . . . .... .... .. ... . 6 

. 25. Sandstone . . ........... .... ..... ... . ' . . . . . . . . . . .. 9 
24. Fire clay .. ........... .......•........ . .. ....... 6 
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23. Shale, brown ...... . . ... .............. .. . .... .. .. 2 
22. 'Coal .. . . . ....................... .. .... . ........ . 1 11 
21. Fire clay .. . . .. ... . .............. .. ............. 16 
20. Sandstone, compact ..... .. . ... .... . . . .•.......... 6 
19. Fire clay .... . . . . . ...... . ....................... 8 
18. Shale, argillaceous ....... .. . ... . ............ '. . .. 4 
17. Coal............................................ 6 ' 
16. Fire clay ............... .. .. . . . ... . ............ 13 
15. Shale, black ............... . .. .. .. ... ........... 10 
14. Limestone ..... . . ......... . .. .. ...... . ........... 10 
13. Shale, black .......................... . . : . ...... 3 
12. Coal, impure ..... . .. .. . ....... . .... ....... .. .. .. 3 
11. Roc~ ...... ..... ... .. .... . ...................... 3 
10. Coal .... . .. . .. ......... ....... ..... .... ..... . ... 2 3 

9. Fire clay ... .. ... .... .. .... , ..... ' . . . .. .. .". . . . . . . 8 
8. Sandstone .......... . .......... ..... ..... . .. . ... 2 
7. Shale, black ........... ... ...................... , 5 
6. Sandstone ........ . ................ .. . .......... 3 
5. Shale, black .... .. .... . . ... .................. . . . 5 
4. Coal ..... . .. ....... . ........ . . . ... . .......... . ... 1 8 
3. Fire clay ..... .. . . . . .. ............... . ........... 4 
2. Shale, black . . . . . . ..... . .. . .......... .. .... . .... 10 
1. Coal ......... . .. . ............... . ............... 5 6 

Very little mining is done today in the South Des Moines 
district. The only mine ' now in operation between the West 
Ninth street bridge and Levey is th~t of the Beck Coal Company 
at Sevastopol. The present shaft of that company opens to a 
new mine situated near the center of section 14, . range 24, 
township 78. Hoisting is done by steam. There are no rail
road conneotions. Work is being done in the "third vein," 
which is here quite level and roofed by a firm bituminous shale. 
Scattered ironstone segregations may be seen here and there in 
the coal, but clay seams and small faults, often numerous in the 
"first" and "second" veins, are lacking. Not more than two 
or three acres have been worked out. 

Fort D es Moilnes. Several attempts have been made to locate 
, fields near the army post, but so far the only successful one 

appears to have been that of the Blount-Evans Co. They have 
recently sunk 218 feet near the crossing of the Fort Des Moines 
electric line over Yader creek, about a mile north of the Fort. 
This coal appears to be in an isolated pocket .Of 200 acres, with 
the long axis lying northeast-southwest. Although the com
pany drilled seventeen holer» on the 360 acres owned by them, 

" 

• 
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the remainder of the tract proved barren. A test hole near the 
present sh~ft shows: 

FEET, 

16, Soil and clay . . .. "......... . ... . ... . . . ........ . ..... ... 12 
15. Sand and gravel ...... . ... . . .. ............ ... ,.... . .... . 3 
14. Yellow clay ... ..... ........... ... . ........ •.... ...... ... 3,..... 
13. Gray rock .... ...... . ........ . . . ... ,. ... .. .... .......... .. 3 
12. Hard, dry sand ... . . . ...... .. .. ........................... 96 
11. Shale, sandy, gray ............ ... .......... ..... .... .. .. 9 
10. Shale, sandy, light-colored ........ . .... . ........ .... . ,.. . .. 7 

9. Sandstone, gray ..................... : . ::. . • . . . . . . . . . . . . .. 15 
8. Shale, sandy, light-colored ... . ... . ... . : .... . ...... . .. .. .. 13 
7. Sandstone, gray ·... . . . ................ .. . .... ............ 3 
6. Shale, light-colored ... .. .............. . .. . . .. . ............. ' 4 
5. Shale, mixed .. . ......... ...... : ...... : , .. ...... ... ..... . , 3 
4. Shale, dark ..... .. ... .... . : ......... .. :................. 7 
3, Coal (altitude about 647 A, ·T.) . .. .. . . . . .. .. . . . . . . . .. .. ... 4'72 
2. "False bottom" ., ... , ... , . .. .. . . . . , . . .. ', .... , .. ,........ '72 
1. Shale, light-colored .. , ..• ', , .... , . .... .. ........ , , ~ .. , , .. , 24'72 

Total .. " .............. .. ....... ', ...... ....... ... , .. , ... 207'72 
" . 

Other prospects in the vicinity sh'ow that there is a barren 
succession of shales and sandston~s for a considerable distance 
below the bottom of the shaft. 'There is a marked predominance 
of sandstones, some bearing highly Plineralized waters, among 
the , superficial strata for a radius , of a mile from Fort Des 
Moines. 

East D es M oine$. Like South Des Moines, the district east 
and northeast o{ the Oapitol became the scene of extensive min
ing early in the history of the industry. Three coal seams of 
encouraging size-th~ "first," "second" and "third" -became 
in succession the foci of ope~ations in various mi~es; then as 
the fields 'near the cent~rs of congestion were exhausted, new 
shafts were opened farther 'and farther to the nqrth and to the 
east until the pr,esent loc~~ions were re:;tched. The stratigraph
ical relations of the coal horizons a;re: illustr:ated by the accom
panying section from the shaft of tile old Giant No, 1, ~hich 'was 
a short distance elfst of the Oap,it~l. , 

At the present day the only mining
r 
being don~ in East Des 

M~ines is by the Glenwood Ooal Company, whose shaft . N'o. 3 
was ~unk on th~ ~orth sid~ 8f the State Fair qrourds. At a 

. depth of 110 feet they found four feet six inches of coal, increas-
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FEET. 

40 

16 

4 
2 

12 

5 

4 

INCHES. 

6 

6 
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11. Drift. 

10. Shale, black and . bituminous below, 
light-colored abovfil . . 

9. Coal. 
8. Fire clay. 
7. Shale, light-colored. 

6. Shale, bitUIninous. 

5. Coal. 

4 4. Fire clay. 

30 3. Sp,ale, light-colored above, bituminous 
below. 

6 2. Co~. 

1 1. ·Fire clay. 
Figure 31. Shaft of Giant number 1, East Des Moines. 

ing to six feet in a few spots and overlain by a tolerably firm 
calcareous shale. Near the shaft there is a slight grade, but as 
a rule the entries are quite level. Of the 200 acres leased by the 
company, fifteen have been worked out, and during the summer 
of 1908 entries were being driven east and north in a iittle less 
than five feet of coaL Steam for hoisting is furnished by two 
tubular boilers capable of producing a total of 160 horsepower. 
The product is hauled by wagon into the city. 

It is difficult to connect the Glenwood coal with any of the 
seams found near the Capitol. Perhaps it may best be corre
lated with the "third vein" of the Giant section and with the 
coal now worked at the Economy mine in Four Mile valley, and 
the conception advanced that it lies near the crest of a very low 
anticline . 
. Carbondale. For more than twenty years mining was prose
cuted at Carbondale, 'until the, last mine to continue was closed 
during the summer of 1908 because of the numerous pre-glacial 
and Pennsylvanian erosion channels encountered on the edges 
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of the workings. The following section of the strata at old 
Oarbondale No.2 (Tp. 78, R. 23, Sec. 9) is taken from Bain 's 
"Geology of Polk Oounty,' , ~, which has been freely drawn upon 
for material relating to mining districts which are no longer 
active. 

CARBONDALE NO.2. 
. FEET. INCHES. 

21. Soil 2 • 
20. Marly clay ................... .... ... . ...... . . .. . . 17 ')- '}... 
19. Sand and clay ...... .. ...... ~ ........... .. .. . . . . 3,... 
18. Shale, gray .................... . ... ... .. .... .. . . 39 
17. Sandrock and shale ... .. . ... . . . .. ..•.. ~ . . . . . . . . .. 3 
16. Limestone, white, brittle .. . .. . , . .. ... . . .. .. .. . . . .. 1 
15. Shale, light blue . ... ..... . . . . . ......... .. ... .. .. 1 
14. Shale, sandy .. . . . ......... ..................... .. . 8 
13. Shale, light blue .. .. .. ........ '. . . . . . . . . . . . . . . . . . 1 
12. Sandstone .............................. . . ... .. . 1 
11. Shale, gray ... . .. .. ............................. 2 
10. Sandstone . . ... . . . ...... .. ....... . . ... ........ . . 3 

9. S'hale, sandy ........ : < •• •• • • ••••. ' .' • • • • • • • • • • • • • 12 
8. Shale, gray . . .... ... .. . .. . ..... ... ....... . .. .. . .. 5 
7. Coal and black jack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
6. Fire clay ... . .. .. ...... .. .. ........ . .. . .. ... . . .. 1 
5. Shale, gray .... .. . . ........ . ............ ... ... . .. 1 
4. Rock, hard, gray ... .... .. . .... , .... .. . . .. .... . . . ' . 
3. Rock, hard, blue ... . ......... : .............. .. .. 3 
2. Shale, black ...... . . . . ..... ....... . ............. 3 
1. Coal ................ . ... .. .. ............ . . . .... 4 

A record from section 10, farther east, is as follows: 

5 
9 

10 
6 
4 
4 
6 

4 
9 
5 
2 
8 
i 
7 
8 

4 

FEET. INCHES. 

30. Soil .... ............ .... .. .... .. . ....... ........ 4 . I 

29. Clay and sand .............. .. ...... . .......... . 42/ '1 L 

28. Gra y soapstone shale ............ .. .... ... ..... .. 5 
27'. Blue clay ........................... . ....... .. .. 39 
26. Shale, black ............... . . ... ... . .... .. .... . . 3 
25. Sandstofie .. . .. . ..... . .. .. : . . . . . . . . . . . . . . . . . . . . .. 2 
~4. Shale, gray . ..•....... .. ... . . . . ...... . .. . . .. .... 6 
23. " Slate," black . . . . .. .. . .... .. .. ... ..... .... .... .. 1 6 
22. Coal .. . . .. .. ...... .. .. . . .. ........ ... .. .. : .. . . .. 8 
21. Fireclay . ... .... . . ... . . .. . . .. ........ . ....... ... 3 
20. Soapstone shale, gray .... ... ..... ................ 4 
19. Shale, black .. .. .. .... .. . . .. . .. . . . . . . .... ...... . 22 
18. Coal..... . . . .. . . . ..... .... . . ...... .... .. ....... . 4 
17. Pyrites ·. . ........... . ....... . ... . ... .. .. .. .... .. . 6 
16. Fire clay ...... .. ... .. .......... .. . ..... .... .... 3 
15. Sandstone, soft ... .. .. ... ... . . ... . . ... ... .... . ... 1 
14. Shale, clayey, white ..... ...... .. . . .. . .. . ... . .... 6 

"Iowa Geol. Surv., Vol. VII; Des M oines, 1897. 
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13. Sandstone ............ ........... ..... ...... . . ... 1 6 
12. Shale, clayey, brown . ............. .... .... : ..... 2 6 
11. Shale, black ...... ..... ...... . ......... .... . ..... 10 '6 

10. Sandstone .. . .. . ..................... ......... .. 1 6 
9. Shale, white . . .................... :... .. .... . ... 1 
8. Sandstone, hard, gray ................... . . . . . . . .. 3 7 
7. Pyrites . ................................ . .... . .. 1 
6. Shale, gray . ... ................... .. . . .. .... " 19 
5. Sandstone, hard ................................. 6 
4. Shale, gray .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
3. Rock, hard .. ... .... . ... . . .... ................... 1 6 
2. Shale, black .. . .......... ' . . . . . . . . . . . . . . . . . . . . . .. 4 9 
1. Coal ............ . .... ........ .... ... .. ........ . 4 9% 

The correspondence of the last two sections is only approxi
mate. Numbers 18 and 22 of the last are not represented in the 
first, and number 7 of the first is not found in the last. The 
thick coal at the base of both sections represents 'the same 
horizon and lies at an aJtitude of a little over '790 . feet A. T. 
The horizon, of number 22 of the last section yields thicker coal 
in other places, notably in the northwest quarter of the north
east quarter of section 9, where a boring started on the upland 
found a five-foot bed at sixty feet. The Saint Louis limestone 
has been found only eighty-four feet below the horizon worked 
at Carbondale, and so far no coal has been reported from the 
strata between the limestone and this horizon. 

A mile northwest of Carbondale several mines were formerly 
located near the tracks of the Chicago, Rock I sland and Pacific 
railroad. The record of a drilling near old Gibson No.2 (Sec. 5: 
Ne. qr.) is as follows: 

FEET. 
13. Soil .. .... .. .. . .. . .... .. ... . .. ........... . .... ...... . ... 2 
12. Red sand · ... . ... . . . ...................... . .. .... ........ 12 
11. Blue clay .... .. . . . ......... : ..... ... .. ... .. .... : .. . ...... 32 
10. Soft clay and sand .. .. ....... . .. ... . ........ ........ .. :. 10 

9. ShlJ.le, black ..... ... .. .... .. ... . ........ .. ... . ...... . . '. . 32 
8. Coal .......... ... . .... .. .. .......... .. . . .... ..... .. . ... . 3% 
7. Fire clay .. . ... . . ... ............................... . .... 4 
6. Sandstone, soft . ....... .......... .......... . . ... ... :..... [) 
5. Shale, black .... .... ...... . .. . . ....... ... . ... .. . . ....... 15 
4. Cap rock .. .. .... .... .. ... .............. .. ..... .. ..... :. . 1 
3 . . Coal ....... ... ............... . .. ..... ....... .. .. . ... .. .. 4% 
2. Fire clay . . ... ........ . . . ..... . ..... ........ . . . ... ..... . 2% 
1. Sandstone . . ........ .... ...... .. .... ..... .. : .. ' . . . . . . . . . .. 7 

Total . . . ............................. . ................ ... 130% 
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Number 8 of the above section probably lies in the horizon of 
the coal mined at Carbondale (No.1 of both Carbondale sec
tions). The coal is not particularly persistent in the neighbor
hood, but in many cases its absence in drill records is due to 
removal by pre-glacial erosion, which reached to a· great depth 
in the valley of Fourmile creek. Number 3 of the section was _ 
located over a considerable a:rea. 

Ross J unction. Coal which corresponds in position with that 
mined at Oarbondale was formerly developed at Hastie (Ross 
Junction) by several ·companies-. The shaft of the Wabash 
mine was 100 feet deep. One' mile southeast of this poip.t the 
Iowa Coal and Mining Company once operated a shipping mine 
(Fourmile Tp. , Sec. 15, Se. qr., Ne. 14 ). Four ' coal horizons 

J . 
have been recognized here. The upper coal, mined by drifting, 
is shown in the accompanying section and . sketch of a near-by 
railroad cut. ,. 

Figure 32_ Railroad cut one mile east of Hastie_ 

7 
6 
5 
4 
3 

" 1 

FEET. 

9. Drift ... ........ . .... .. ...... . .. . ......................... 4 
8. Shale, sandy, yellow ... . : . . .. .. ..... ...... ..... ..... . .. . .. 30 

·7. Shale, · bituminous . ' . .. ... ; ... ..... .......... . . . ' . .... . ..... 3 
6. Coal .. . . ............ .. .. ........ ...... ....... . : ........... 3 
5. Clay, white and ash-colored .... . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
4. Coal, impure .. ...... ...... ............... .. . ; .: . . . . . . . . . . . lh 
3. Shale, yellow and white ........ .... ..... . ..... : . '. . . . . . . . .. 4 
2. Coal, impure .. .. .. . . .... .. ............ ..... .. .. ,. ......... 2·3 
1. Shale, dark, drab (exposed) .. .. .......... .. . ' ... . ' .......... 6 

As shown in the old Iowa shaft there are about thirty-five 
feet below this horizon a three-foot seam, twenty-five feet lower 
one three feet eight inche thick, and fifty-four feet still farther 
down a three-inch represeJ).tative of the coal at Hastie. 
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Levey. On the south side of the Des Moines river, one-half 
mile south of Levey station, the small gin shaft of the Avon 
Coal Company is supplying a local trade. Although it is only 
300 feet from the Winterset branch of the Chicago, Rock Island 
and Pacific Railroad, no railroad facilities are utilized. The 
shaft is thirty-four feet deep to the top of the Goal, which is 
three feet eight inches thick and lies at an altitude of about 
770 feet A. T. The strata in the shaft are said to be practically 
the same as those occurring three-fourths mile northwest at the 
old Manbeck mine and shown in the accompanying figure. 

FEET. INCHES. 

6 12. Shale, light-colored above, bituminous 

1 
1 

3 

1 

2 

12 

3 

1 

3 

3 

5 

2 

8 

4 

below. 

11. Coal. 
10. Clay, drab, carbonaceous, "clod." 

9. Coal. 

8. Fire clay, light-colored. 

7. Sandstone, massive, yellow. 

6. Coal. 

5. Fire clay and gray shale, "soapstone." 

4. Shale, bituminous, hard a,nd compact. 

3. Ironstone, irregular, nodular. 

2. Coal. 

1. Fire clay. 

Figure 33. l'a rt of shaft of Manbeck mine, north of Avon. 
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The cQals numbered 11, 9, and 6 in the figure correspond to 
the tripartite seam mentioned as exposed in the railroad cut 
near the old Iowa mine on the opposite side of· the river, so 
that number 2 falls into a position corresponding with that of 
the upper seam in the Iowa shaft. The two upper benches of 
this tripartite coal found in the Manbeck shaft have been mined 
by drifts at numerous points to the southeast, along the Winter
set branch of the Chicago, Rock Island and Pacific Railroad. 
In an attempt to discover workable horizons below those already 
known, a drill rig was set up in the bottom of the Avon Coal 
Company shaft, and the following sequence of strata recorded: 

DRILLING IN AVON MINE. 

FEET. INCHES. 

Depth of shaft ......... . . . .............. . ... .. .. 34 
41. Coal at bottom of shaft. . . . . . . . . . . . . . . . . . . . . . . . . .. '3 8 
40. Clay.. . ....... .... .. . ..... .. .................... 3 
39. Shale, bituminous .... ..... .. ............. . . . .. .. 30 
38. Coal ....... ..... ......... . . . .................. .. 1 
37. Clay ... . .. . .. . ............ .. ... . ... ... ........ .. 2 
36. Rock . ... . .. ..... . ... .. . . ..... ... ... .. .... . .. ... 2 
35. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
34. Rock.. .......... ..... . . ......................... 2 
33. Clay, sandy .. . : ................ . .. . ... . . ........ 2 
32. . Shale, sandy ... .. ... . . .. ........ , . .. ... . .. . ..... 5 
31. Rock. ... .. .... .... . ..... .. ...... . ..... .. . ..... .. 3 
30. Clay .............. .. .......... .. .. . . ... .... . .. . .. 3 
29. Sandstone ............ . . ....... .... ... . . . .. ..... 10 7 
28. Rock, hard .... .... . .... .............. . ......... .. 3 6 
27. Shale, black ............ ..... .. . .. . ............ . 5 
26. Clay . . .. . . .... ......... . ................. .. . . .. . 1 
25. Shale, sandy .. .... .. . .. . .. .... . ... .. . .... . . . ... . 30 
24. Sandstone .. .. .. . ............ . .. ...... . .. ... . ... . 2 
23. Limestone : . ..... . .. ..... ..... . . .. ... . . ... ... . ... . 1 
22. Clay ...... .. ............ . .......... ... ... .... .. . 1 
21. Rock .... . . .. ... .. ............... . ............. . 1') 
20. Shale, sandy .. .... . ............ . . . .. . .......... . 3 
19. Shale, black . ... . ..... .. .. . ............ ... . .... . 1 Ii 

18. Sandstone . . . . .................................. . 2 
17. Shale, carbonaceous .......... . .. .. ...... .. .... . . 1 6 
16. Clay, compact, brown .... , ...................... . 1 
15. Coal, black jack .. . . . . .. ........................ . 3 
14. Shale, black ................................... . . 1 
13. Clay, cream·colored ..... . .. . . . ...... .. . . ....... . . 6 

12. Shale, black ... . ............................. ... . 4 

11. Coal ... . ........ . .... . ........... . ............ . . 3 

9 
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10. Shale, bituminous ... ..... ..... ... ......... . .... . 1 
9. Coal ..... . . ......... . ..... .... . . ( .. .... .... ...... 3 
8. Clay, blue, sandy ...... .. .... .. . . . . .............. 1 
7. Shale,. black .. . . . . .. .... . ...... . ......... . . ..... 17 
6. Cap rock . . . .. .. . ................ ... .... . ...... . . 2 3 
5. Shale, black ... .. . .. ... ..... ..... . .. . .. .... .. ... 6 
4. Rock................ . ................ . ........ .. 9 
3. Shale, carbonaceous ............ . .. .. . . ....... . .. 4 6 
2. Fire clay .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 
1. Sandston'e (?) .... . . . .... . ..... . . . . .... .. .. .. ... . 10 

Total . ... . .. . ... .. . . . . . . . .. . . . .. . . .. . . . .. . . . : .. . . 193 9 

It will be seen that no workable coal was found ,in this pros
pect. Number 38 may be correlated with the second coal seam 
found in ,the old Iowa shaft, on the opposite side of the river; 
but the Carbondale-Hastie horizon cannot be recognized. There 
was some dispute among the drillers as to the proper identifica
tion of number 1; it may, perhaps, be the Saint Louis limestone. 

Runnells . • The upper coal horizon (numbers 6 to 11 of the 
. Manbeck mine section) outcrops at many points in the bluffs 
, on both sides of the river. At Ford it is well exposed and drift 
mines working it will be discussed in the chapter on Warren 
county.' At Runnells and for some distance east and west of the 
town, the same seam has been worked by drifts and slopes, ~s 
well as by shafts located a short distance back from the bottom 
lands. Figure 34 illustrates a section measured in a cut on the 
Wabash railroad, about a mile east of Runnells. 

FEET. 

4 

15 

4 

10 

1 

8 

F igure 34. 

Drift. 

Sandstone, buff, heavily bedded. 

Coal, impure. 

Clay, drab. 

Shale, bituminous. 

Shale, light·colored (exposed). 

H"jJI'O[L(1 cutting n ear east county line, below Runnells, 

• 
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The Ford-Runnells coal horizon may usually be recognized 
by the heavy sandstone, known as the Ford sandstone, which 
often overlies. it. This is best shown at Ford, but is also r epre
sented hy sandstones and sandy shales on the north side of the 
river. A stratum of clay shale, often bituminous, sometimes 
intervenes between the sandy layers and the . coal, but it is 
erratic in appearance and variable in thickness. Prospecting 
four miles north of Runnells failed to reveal the Ford horizon 
in a convincing ,man.ner. 

TXX/Yf1/. 
J II · 'L 

/~ [ 
~3 ~ 

Figure 35. Map showing location of principal Polk county mines outside of the Des 
Moines district. . 

THE DES MOINES-FOURMILE DIVIDE . 

. For many years mining operations have been conducted in the 
neighborhood of Marquisville, but it was not until recently that 
attention was turned to the upland district on the north. Today 
a very respeytable portion of the coal produced in Polk county is 
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taken from the prairie region lying between Ankeny and Mar
quisvillej while indications point to the continuance and prob
able exte.nsion of the present industry for many years to come. 

Ankeny. Two miles southeast of Ankeny (Crocker Tp., Sec. 
25, Ne. qr.), the Anderson Coal Company sank a shaft early in 
1908 to a thick bed of coal. The main entry has been driven 500 
feet due south and development work has advanced far enough 
to promise a large production during the coming winter. The 
product is loaded on a spur of the Chicago and N orth Western 
railway, over which most of it is shipped north. Three tubular 
boilers of eighty horsepower each furnish steam for the Eagle 
first-motion hoisting engine. Hopper scales and Olson auto
matic cages form part of a modern equipment. The tipple is. ar
ranged so that three cars may be loaded simultaneously. The 
coal seam, which lies at an elevation of 675 feet A. T., has. so 
far proved to be a clean one. The field, so far as prospected by 
this company, consists of 700 acres. The 285-foot shaft lies in 
about the center of the field. The drift is as much as 100 feet 
thick at this point, yet four small seams, ranging from six to 
eighteen inches in thickness, occur between it and the bed 
worked. 

Carney. The new mining camp, Carney, is three miles south 
of Ankeny. Shaft No.2 of the Saylor Coal Company is located 
here (Crocker Tp., Sec. 36, Sw. qr., Sw. 1M) and, although but 
two years old, the mine already ranks as the largest producer 
in the county. Houses for the new camp have been moved over 
from old Saylor. The hoisting is done by a first-motion Eagle 
Iron Works engine, cylinders 18x36, drum six feet. Five boil
ers, one two-flue and four tubular, of about 100 horsepower each, 
supply the power. The tower and other top works are modern 
and well equipped. The tipple is so arranged that loading may 
be done on all or any of three tracks which join to form a short 
spur to the Chicago and North Western railway. Automatic 
cages and hopper scales facilitate loading. A large part of the 
interior of the mine is lighted by electricity, while the sa~e 
power is also employed for the main haulage, 'which is done by 
two Goodman haulage motors. Three cutting machines, driven 
by two air compressors, are in use in the mine. . The coal seam 
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is quite uniformly four feet thick and is practically free of 
"bowlders." It sometimes is slightly rolling, jet it runs for 
long distances with little change of altitude. In spite of small 
clay seams in the roof and coal, as well as the usual ·amount of 
"sulphur," the bed may be ranked as a clean one. The follow
ing is the record of a drilling made near the shaft. 

DRILLING AT CARNEY. 

FEET. INCHES. 

17. Clay . ..... ... ........... .. .... .. . .... .... . , ..... . 10 
16. Drift ............................................ 84 
15. Shale, light-colored .. ...... . . . ............ . ..... . 64 7 
14. Shale, black .......................... . ......... 10 . 7 
13. Coal .. ....... . ..... . .................. . .... , . "'.;,; ' 8 
12. Shale, light-colored .. .... . ... ........ ........ . . .. . 7 7 
11. Sandstone . ..... . ....... .. ...................... 8 6 
10. Shale, light-colored ..... . .. . ... . .... ...... ........ 9 

9. Sandstone ............. . .... . .. .. .... '" . . . . . . . .. 4 
8. Shale, dark ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 
7. Coal. . ........................... . .............. 6 
6. Shale, dark ........................ .. ..... .... .. 4 7' 
5. Coal............................................ 5 
4. Shale, light-colored ... . ................. . ..... .. . 3 6 
3. Shale, drab ..................................... 17 4 
2. Coal .... .................. . ..................... 4 2 
1. Shale, light-colored .... . . .... .. .... .. ............ 1 1 

Total ... ... ... . .. ...... ............. .. ' ,' . ...... .. 237 7 . 

One-half mile south of Saylor No.2, beside the tracks of the 
Chicago and North Western railway, over which it ships (Saylor 
Tp., Sec. 1, Nw. qr., Sw. 1,4 ), is the pres'ent mine of the Bloom
fiel4 Coal Company. The output is quite large and is shipped 
north chiefly, only a comparatively small amount going to Des 
Moines. The equipment is of the type commonly seen in Polk 
county mines of the 'better class. Three boilers of seventy-five 
horse power each furnish steam to the hoisting engine, which 
has two 18x32 cylinders and is directly connected to the six-foot 
drum. Hopper scales and Olson self-dumping cages are em
ployed. There are two workable coals at this mine. The shaft 
extends to the upper seam, which lies 271 feet below the surface 
of the. ground. This bed was mined successfully until the roof 
became troublesome. The coal was found t() be four to four and 
a half feet thick. A slope was run from the upper to the lower 
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seam, fifteen feet below, and an engine was placed under ground 
to haul loaded- cars up the incline by means of a pull-rope. 
The roof of the lower bed is good, while the thickness of the 
coal is satisfactory (three feet eight inches to five feet) . The 
work at present is to the west and south. The company controls 
about 600 acres. What the miners describe as a "fault" coming 
in from the north and going off toward the southeast checked 
operations on the east side of the workings. The so-called 
"fault" appears, however, to mark simply the limit of the coal 
basin, for the coal thins gradually toward it until the overlying 
shale and the underlying fire clay meet. . 'Toward the west the 
upper seam appears to split into two thin veins, if the record of 
a prospect hole one-fourth mile west of the shaft be taken as 
accurate. The strata at this point may be easily correlated with 
those at Saylor No.2, the lower coal at the Bloomfield being the 
same as the bed worked at Carney. 

HOLE WEST OF BLOOMFIELD SHAFT . 

Surface Altitude About 935 Feet A. T. 

DEPTH . 

28. Soil and drift . . . .. . .. . .. . ....... . .. . ....... . ....... ... . . 
27. Soapstone shale at .. .. ... . ............ . . . . .... ... . .... . . lJl5 
26. Red shale at. . .. .. . ... . ..... . . . .. . ........ . . ... : . . .. . .. . . 139 

.25. Soapstone shale at . . ..... . . . . . ..... . . .. .... .. . ...... . .... 144 
24. Hard rock (und-et.) at ..... ..... .. .... . . ... .. . . ..... . .... 151 
23. Sandstone at . ..... ... . . . . . ... .. . . . . . . ..... . . .. . .. . ...... 153 
22. Soapstone shale at ....... . . .. . ... . : ...... . ... . .. .. ........ 160 
21. Red shale at ... ' .' . . ....... ..... .... . .... ... . ... . .. .. .. . . 165 
20. Soapstone shale at " .............. . .. .. . . ............ .. . . . .. 166 
19. Black shale ("slate" ) at. .... . ... ... .. .. .. ...... . ..... .. . . 170 
18. Black jack at . . . .. .... .. .. . ......... . .............. . .... . 176 
17. Coal at . . ... .. . .. .. .... ..... . .............. . . . . ...... . . . . 176-6 
16. Black shale ("slate" ) at. ..... . . .. ....... . ....... .. ... .... 177·6 
15. Coal at ..... . .. . ............... . . . .. . ..... . .... . ...... . .. 178 
14. Fire clay at . ....... . ..... .. .... .. . . . . . . .. . .. .. . . . .... . . 178-4 
13. Sandstone at .. ... . ..... ......... . .. ..... . .... ....... ... . 179 
12. Soapstone shale at . . . ...... . . . .. . . ...... . . .. . ...... ... .. 183 
11. Sandstone at .. . . . ...... . .. ........ .... . . ..... . . . . . .... .. 191 
10. Bituminous shale ("slate") ...... . . ..... .. . ........ . : ..... 194 

9.. Coal at ... ..... . . ..... . .. .. .. . . ... .. .. .. .... . .. .. .. .. . . . 219·6 
8. Fire clay at ... . . . .. . .. . . ... . . . . . . . ... . . ............ .... 222-7 
7. Black shale ("slate") at ...... .. .... .... .. · ...... ........ .. 226 
6. Coal at ................. . ................ . .. . . . .......... 230 
5. Black shale ("slate") at. . .. . . .. .... ... .. .. ..... . ... . ... .. 230·3 
4. Coal at .. ... .. .... ... . .. . .... ... ....... . .. .. .. . ....... .. . 237 
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3. Black shale ("slate") at. ......... . ........... . .... . ...... 237-4 
2. Coal at ............................ . ........ . ............ 258 
1. Fire clay at . . ..................................... . .... . 261-2 

Saylor. At the old mining camp of Saylor, at the end of a 
spur track which runs one mile due west from Saylor Station, is 
the mine of the Western Coal Company, formerly known as 
Saylor No. 1. During its ten years of service this mine has 
produced a large amount of coal and has enjoyed at times a 
larger output than any of its contemporaries. At the present 
time, pillars are being pulled and preparations made to aban
don the mine in the course of one or two years. Since little 
water enters the workings and mining has always been con
ducted in a scientific manner by the old company, the coal found 
in the pillars is still in good condition in many places. Two 
tubular boilers and a first motion Ottumwa engine are used for 
hoisting purposes. Two cars are loaded simultaneously and the 
screens are usually arranged to sort the coal into three grades. 
The elevation of the bed, 216 feet below the surface at the shaft, 
is about 680 feet A. T. The coal averages four feet in thickness 
and is fairly clean. The roof of bituminous shale ("slate") 

. stands well. 
Marquisville. For a long time Marquisville was the center 

of an important mining industry. The Des Moines Coal Com
pany operated a shaft in section 13 (Nw. qr.) 'until a fire caused 
the mine to be abandoned in October, 1907. The coal is said to 
have been removed from nearly 600 acres and an upper seam 
to have been worked out under the Poor Farm, farther north .. 
An old record of the Des Moines shaft shows that this coal occu
pied a higher horizon than does that of the mines previously 
described. The altitude of numbe'r 3 of the following section 
is about 720 feet A. T., the surface at the shaft being about 900 
feet A. T . Numbers 3, 9 and 11 occupy the same horizons as 
'numbers 9, 15 and 17, respectively, of the Bloomfield section. 

DES M(~)INES SHAFT, MARQUISVILLE. 

FEET. 

24. Drift... . ................................. . ..... ... ..... . 49 
23. Sandstone, soft .... . ... . ........... . ..... .. .............. 6 
22. Shale, black ............ . ........ . .... . . . ..... . -. . . . . . . .. 12 
21. Fire clay . . ... . . . . ... . ...... . . .. . . . ... . ................ . . 12 
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20. Rock . .. ... . ... .. ..... .. ..... ..... .. ... . .... .... . .... . . . 1 
19. Fire clay. . .. . ... . . . . . .. ... ............. . .... ... ......... 3 
18. Shale, black .. . . . . ... ... ...... . . . .... .. : . ..... .. . ...... .. .. 5 
17. Fire clay ...... .. . . ... . .... .. .. ... ' ....... . ..... , ......... 4 
16. Sandstone . . ... . ........ .... .... . . . . .. ..... . . . ... ..... . .. .. 3 
15. Fire clay and sandstone....... . .. . . . . . . . . . . . . . . . . . . . . . . .. 22 
14'. Rock, hard .... .. . . ......... . . . ...... .. . . .... .. . . ... ..... 1 
13. Fire clay .. ........ ... ... . .... . ..... . .. .... ..... . . ....... 6 
12. ShalEl, gray ... ... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
11. , Coal .... . ......... .. .... . .. '. . .... ... .. ....... . .......... 2% 
10. Fire clay . ....... .... ............ ... . .. ............. .. . : . . 2 

9. Shale ("slate"), black .. . ...... . ......... . .. . .. . . . ....... 2 
8. Rock, hard ............... ' .. ... . ..... .. . ... ..... . . . .. . .. 1 
7. Shale, black, with some coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
6. F ire clay . .. . .. . ... .. .................. . . : . . . . . . . . . . . . . .. 2 
5. Rock, hard ... .. . . ... .. .................... . .... . ... ... .. 3 
4. Shale, gray .... ... ... . . . ....... .... :,' ..... .... ... . .... . . 31 
3. Coal .. . .. ... .... . ... .... ....... .. . . .......... . ........ . . 4% 
2. Fire clay .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1% 
1. Sandstone ........ .. .. .... . ....... . .......... ... ... . .... 3 

T otal ... . . . ...... . . ..... . ..... . . . . ... .. .... . . . .. . .... . . . . 184% 

Coal has been known for some time to exist east of this 
territory, and during the summer of 1908 a shaft was sunk by 
the Swanwood Coal Company near the tracks of the St. Paul 
and Des Moines Railway (Saylor Tp., Sec. 12, Se. qr., Se. 1"i ). 
About 200 feet of entries have been driven and the intention is 
to push the development of the mine rapidly until a large pro
duction is assured. The elevation of the seam worked is a little 
below 700 feet A. T ., and a record of the strata shows several 
thin coals. 

SW ANWOOD SHAFT SECTION, 

FEET. INCHES. 

20. Soil and drift . .. . .... . .... ... .. .. ..... .. .. .. .... 94.. 2 
19. Shale. . .. . .... . . .. .. . ... . . .. .. . . ....... .. ..... . . 4 
18. R ock . .... . . . . . . . . . .. ....... ....... . .. ... ... . .. . 4 6 
17. Shale, mixed . .. .. .... .. ..... .. ... .. .. . . . . . . ..... 4 
16. Shale, sandy . .... . .... ... . ................ .. .... 4 6 
15. Shale, mixed ... .. ... . . .. .. . . ... . . .. ... . .. . ...... 33 ' 5 
14. Shale, gray .. , ................. . .... . ,'. , . . . . . . . .. 6 2 
13. Coal, dirty .............................. . ....... 1 6 
12. Shale, light·colored . ..... .. ... . .............. . ... 1 
11. S'andstone .............. .. ...... . ... .... . . ...... 3 
10. Shale, light·colored ...... . .. . .. . . . ... .. ... . . . .... 9 6 

9. Shale, dark .. . . .. ..... . .. .. ...... . .. . . . . . . . . . . . .. 12 
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8. Coal, dirty . . .. ...... . ... .. ... . .... . ............. 1 
7. Shale, light-colored .. . . . . . ..... ____ . . . . . . . . . . . . .. 1 
6. Sandstone . .. . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28 
5. Shale, gray .. .. . .. . . . .. . . , . ... .. _ . .. . . .. _ . . . . . . . 5 
4. Coal, soft .. . .............. . . . .. .. ... ..... . . . . ... . 
3. Shale, light-colored . . . .... . ..... .. .. . .... . ....... 3 
2. "Slate" .... . .. . .. . . . . .. ...... . . _ .. . . . . _ . . . . . . . .. 15 

5 

3 

8 
8 

1. Coal .. . . . ___ ....... . ........ __ . . . . . . . . . . . . . . . . . . 4 2 

Total . . . . . . _. _ ... .... .. . ... .. .. ... . .. . .. . . . . ..... 236 11 

137 

The company has determined by prospecting that at least 300 
acres are underlain with workable coal. 'The greatest thickness 
found was four feet ten inches; while the seam thins toward the 
edges of the property. The record cited below of a drilling 
made '1,500 feet east of the Swanwood shaft shows how rapid 
are the lithological variations in the Des Moines stage when 
strata are traced either laterally or vertically. Number 18 of 
the following record may be correlated with number 13 of the · 
Swanwood shaft section, 10 with 8, 7 with 4, and 3 with 1. 

DRILLING EAST OF SW ANWOOD SHAFT. 

FEET. INCHES. 

28. Drift ..... ... ...... . . ............ .... . . .. . ....... . 130 
27. Shale, light·colored . . ...... . .. ... . . ..... . . ...... . 6 
26. R ock, light-colored .. . . .. _. . . . . . . . . . . . . . . . . . . . . . . . 1 
25. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
24. Shale, black ... .. . .... . . . . . . . .. .. ..... . ....... , .. 4 
23. Shale, gray .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
22. Shale, pink .... .. . : ....... . . . ...... ... .. . ... . ... 10 
21. Rock, gray .. .... . . . .. . .. . . ...... . .... . ......... . 1 
20. Shale, mixed . . .. .... .. ...... . ...... . ..... ........ 23 
19. Shale ("slate"), black .............. .. ... '. .. .. .. .. 8 
18. Coal.. . . .. . ... . ... .. . . ... . .. .. ...... .. .. . ... ..... 1 
17. Shale, sandy, light-colored.. . ... . ..... . . . . . ... .. . . 2 
16. . Rock, light-colored .. . . ...... ....... . . .. .......... 1 
15. Shale, light·colored .. .. ........ . . . ..... . .. ... .. . . 8 
14. Coal ...... . .. ... .. . . .. .. . . .... . .. . .... ...... .. . . 1 6 
13. "False bottom" .. . -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
12. Shale, liglit-colored .. .. ......... .. ... .... . .. . . . . . 2 
11. Shale, black . . . ... . ... . ... . .... . .. .... ... .. .... .. 2 
10. Coal. . . . .... . . ... .. . .. ... .. . .... ... . .. .. . . .. .... 6 

9. Shale, sandy, light-colored .... . .... . ... . . . ........ 22 6 
8. Shale, black .. .... .. ... .... . .. ...... . . . .. .... . .. 6 
7. Coal .. . ... ........ . . .. .... ... . . .. .. . . . . . . . . .. ... 1 
6. Shale, black .... . . ..... . . . . . . . . . . . . . . . . . . . . . . . . .. 5 
5. Shale, light-colored ... . . . ... . .. ... . ... .. . . .. . ..... 4 
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4. Shale, black . . ................ ....... .. . ..... .. .. 15 
3. Coal .... ..... ............ .. ..................... 3 11 
2. "False bottom" ....... ....... . ................... 6 
1. Shale, light-colored ... . ..... ...... .. ' ... , , , . . , , , .. 1 

Total, , .. , , .. , , .. .. . , .... . ... . . ' , .. .... , .. . , . , , .. 270 5 

. South of the Swanwood (E % of Sec. 24, Saylor Tp. ; the Sw. 
1;4 of Sec. 19, and the N. 112 of Sec. 30, Lee Tp.) a group of mines 
worked out a higher seam where the coal was three to four feet 
thick. This horizon may perhaps be represented in the Swan
wO,od sections by one of the thin coals found above the seam that 
is workable at that point. 

FOURMILE CREEK VALLEY, 

Ber'wick Dist1"ict . The Delaware Coal Company sank a 170 
foot shaft northwest of Berwick a few years ago (Delaware Tp., 
Sec. 5, Sw. qr., Sw. II<1J. Ordinarily the seam is three and one
half to four feet thick, sometimes running locally to higher 
figures, and all the coal is of good quality, with few "bowlders" 
or clay seams. The roof is "slate" and an ironstone "cap 
rock. ' , Most of the section of land in which the mine is located 
has been proved to be underlain with workable coal. The seam 
is practically level so far as now known, though as only ten or 
fifteen acres have been mined out this statement is not of wide 
application. The seam, lying at an elevation of 708 feet A. T., 
can best be correlated with the horizon of number 4 of the Swan
wood shaft record and wit.h one of the ·coals mined at Marquis
ville, Eighteen feet higher is another four-foot seam, contain
ing good coal, but possessing a poor roof which renders mining 
in 'it difficult. A spur runs to the mine from the St. Paul and 
Des Moines tracks on the north. Most of the p,roduct is shipped 
either north or east, some going even as far as Milwaukee. 

One mile north and east of the Delaware, just east of the in
tersection of the Douglas-Delaware township line and Fourmile 
creek, a prospect record shows the succession of strata given 
below. The elevation of the surface is uncertain, yet the coal , 
may reasonably be supposed to lie in the horizon of that at the 
Delaware mine. 
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DEP:rH IN FEE:r. 

7. Soapstone shale . ... .. . .. . .... .. . .......... .. .......... . . 112 
6. Black shale ............... . . . .... .. ..... .. .. . ....... .... 150 
5. White soapstone . ...... .. . . ..... . . ... . ....... . . .. ...... .. 152 
4. Hard rock .. . . .. .... . . .. . ... .. ... .. .. ....... .. .. . . .. ... . 165 
3. Black "slate" ... . ... . ... . . . . ............ ... . . .. ... . .. .. . . 169% 
2. Coal .........•.......... .. ... .. .. : ............ . ....... .. .. 183% 
1. Fire clay ...... . . ... . .. .... ...... ....... . .. . . ..... . . .. ... 186 

N orwoodville. N orwoodville, a coal camp, is situated two 
miles due south of the Delaware mine. Mining has been carried 
on in a desultory fashion at this point for a number of years, 
but it was not until recently that the present large production 
was ?-ttained. The company now in charge of operations has 
met all difficulties in a .determined and scientific manner. 

The Norwood-White shaft No.1, commonly known as Klon
dike No.1 , lies on the north side of the Chicago Great Western 
tracks, near the camp (Delaware Tp. , Sec. 18, Se. gr., .Ne. 1;4 ). 
The shaft , which is 215 feet deep, reaches, at an altitude of 715 
feet A. T., a coal seam which averages four feet in thickness, 
varying between three and five feet in .the various parts of the 
mine. The mine is fully developed and entries have been car
ried a considerable distance. Trains of cars going north are 
hauled 2,700 feet by tail-rope; those going west are drawn 3,300 
feet by the same rr;tethod. What appears at first sight to be too 
small an engine for the depth of the shaft and the amount of 
mine run produced is reported capable of hoisting five car s in 
two minutes during the regular course of a day's work. The 
coal bed follows a succession of "swamps" and" rises." Small 
clay seams and veins of calcite may be . seen running through 
the coal, while others appear only in the roof. A mile north of 
the shaft the coal bed is beginning to pinch out as the workings 
are carried forward. This is true toward the east also, where 
the presence of an erosion channel is thought to be the cause of 
the decrease in the size of the seam. There is not much" draw
slate" in the roof, yet the latter is rather uncertain. "Slate" 
lies immediately above the coal in part ·;. while those portions of 
the mine in which the " slate" is r eplaced by sandstone have 
usually been abandoned because of an infiuxof water. 
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A short distance east of No.1, in section 17, is shaft No. 2 of 
the same company. Loading is done on a short spur running 
south from the Chicago Great Western railway. Steam is sup
plied to a first-motion double hoisting engine by a 150 horse 
power marine boiler and a 100 horse power horizontal boiler. 
Hopper scales and self-dumping cages add . to the efficiency of 
the equipment. Not over forty acres have been mined out. The 
nature of the coal bed is much the same as in Mine No.1, except 
that the thickness of the seam is more variable (two to five feet) 
and the bed is more level. Lying in the top of the coal are oc
casional "bowlders," sometimes as much as .twelve feet in their 
largest dimensions. Water gives so 'much trouble that entries 
have to be abandoned now and then. 

DRILL LOG T AKEN NEAR NORWOOD-WHITE NO.2. 

FEET. INCHES. 

14. Soil and clay· . . .... . .. . .. . .. ....... .. . . . . ......... 112 
13. Shale., gray, sandy ..... ... . .......... . . . . . ...... . 4 
12. Sandstone, gray . . ....... .... .......... . .... .. . . . 9 
11. Shale, light-colored ........ . . . . . . .. . .. . ... .. . . . .. 14 
10. Coal ... . . . ....... . ...... . . .. .. .. .. . . ... . .... ... . 4 

9. Shale, gray, sandy . ..... . .. ...... . .. ... .. . . . . . . " 5 8 
8. Shale, dark .. .. ..... . .. ... ...... . . ............ . . 1 
7. Shale, sandy, with rock .... . ... . . .. ... ..... .. .... , 7 
6. Shale, gray, sandy .... . .. .. .... ..... .. ... . . ...... 6 
5. Shale, light-colored ... . ...... . ... . .... . . . .. .. . . .. 2 
4. Shale, dark, sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 8 
3. Coa l (at about 715 A. T.) . ... .. . . .... .. ....... . .. 3 8 
2. "Brown bottom" ........ . ..... . .......... . ....... 4 • 
1. Rock, light-colored .... . ... . . .. .... .. .. . .... . .. . . 4 

Total .. .. . . ....... .. .. .. . . .... . ....... ' .. ...... . . . 169 

L ower Founr/,ile VaZley . On the eastern slope of Fourmile 
valley, at the end of a long spur extending to the north from the 
Chicago, Rock Island and Pacific railway, is the Maple Block 
shaft (Tp. 79 N., R. XXIII W., Sec. 28, Se. qr., Nw. l;(iJ. The 
depth of the shaft is 168 feet and the. elevation of the bed worked 
702 feet A. T. This mine, with its well equipped top works and 
conveniently arranged underground workings, ranks as one of 
the largest producers of the county. Hoisting is effected with 
a first-motion engine with two cylinders, each 18x36. Loading 
is done on three tracks. The coal bed is fairly level, undulating 
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gently. In some of the" swamps " seven-foot coal is found; but 
this maximum thickness is quite local and on the" rises" the bed 
thins sometimes to as little as three feet six inches. The aver
age thickness of the seam where it has been mined may be taken 
at a little under :five feet. "Bow.lders" and other impurities are 
not conspicuous, although a few clay-ironstone masses are found 
in the main dips. The bottom is a hard fire clay which shows 
little tendency to heave. Only a little "draw-slate" is found 
above the coal, the roof being in general a fairly firm bituminous 
shale. The seam worked here is known to underlie at least 1,200 
acres. The Maple Block ' Coal Company controls 900 ·acres, all 
well prospected. The long axis of the coal basin lies southwest
northeast, with one end about one-half mile south of the shaft 
and the other two miles or more northeast of it. An attempt 
has been made to mine another vein which lies not far above the 
one already described. In places it is found to be of workable 
thickness, but it is not constant in its appearance. In the fol
lowing record of a hole drilled one-fourth mile west of the 
Maple Block shaft, this upper seam is shown to have split into 
thin beds divided by shale. 

HOLE WEST OF MAPLE BLOCK SHAFT. 
FEET. INCHES. 

21. Yellow sand . ... ... ................ . .. ..... . . . . . 23 
20. Drift. ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 
19. Shale .... .... . ...... ..... . . ....... . ...... : . . . . . . 32 4 
18. Coal .. .. . . . . . . .. ........ . . . .... ................. 7 
17. Shale, light·colored .......... .. . . . : . .... .. . .... .. 21 1 
16. Sandstone .... ........... .... . . .. .. . , . . . . . . . . . . .. 3 
15. Shale, light-colored .......... ..... . ... . . . . ...... . 8 
14. Sandstone ... . .. ... .. . ... . . . . .. ........... .. ... . 9 7 
13. Sha le, light-colored . . .. ... .. ... .... . . .... . ...... . 4 
12. Sandstone..... . . ....... ............ ..... . . .. .. .. 10 4 
11. Shale, dark ... . .. .... .. .. ... ....... . . .... . . . . . . .. 3 10 
10. Coal . ...... . .. ..................... ... . ......... 1 8 

9. Shale, dark .... . ... ....... .... . ....... .. . ... . ... . 5 8 
8. Coal ..... .... . .. ... ... . .. .. ... .. .. . ... ....... ... 8 
7. Shale, light-colored ..... ... ....... . . ........ . .... 3 6 
6. Shale, dark ..... . .... .... . . ...... . . . ... .. . .. : . . . . 8 
5. Rock........... . ... .. ... .. .... . ... .. .... .. . . .... 1 6 
4. Shale, dark , . . . . .. ........... ... . .. . ... ......... 2 9 
3. Rock... . ..... .... .. . .. .... .. ....... ... ..... ... . . . 11 
2. Coal..... . . .... . ... .. . ... ..... . .. . . ... . ......... . 4 
1. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Total .. .. .. .. .. . . .. ... .. . . . .. .... . ...... . . .. : . ... 169 3 
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The mine of the Economy Coal Company loads on the same 
spur, a little more than a mile farther south ('Tp. 79, R. XXIII 
W ., Sec. 33, Se. qr., Ne. 1,4 ). At the pit bottom, 110 feet below 
the surface, the coal lies at practically the same elevation above 
sea level as at the Maple Block shaft and it undoubtedly lies in 
the same coal horizon. Between the territ~ries of the mines, 
however, a "fault," encountered 1,500 feet south of the Maple 
Block shaft, intervenes. This seems to extend from northeast 
to southwest; but whether it is an old erosion channel which has 
cut out the coal, or simplyihe barren meas1;lres ,between adjacent 
coal basins is not determinable from the present condition of 
the mine workings. At the Economy the seam varies in thick
ness from three and a half to five and a half feet, with five-foot 
coal where the miners are at present employed. When the mine 

,was new, difficulty' was experienced from the wet shaft and 
numerous "bowlders" in the coal, but these conditions have 

_steadily improved. A thick bituminous shale forms the roof. 
Eight to ten inches of ," draw-slate" which, however, does not 
,fall if properly and promptly supported, usually tops the coal. 
. The company has leased 1,000 acres, much of it ·known to ~e 
underlain by this seam. }[ere, as at the Maple Block, an upper 
coal is found twenty feet above the one worked. A half mile 
southwest of the shaft it is four feet thick; a fourth mile east 
it shows only twenty inches. 

Altoona. The Gibson Coal Company operate their No. 4 
mine one mile southwest of Altoona, near the upper portion of 
one of the chief tributal~ies of Fourmile creek (Clay Top., Sec. 23, 
Ne. qr., Sw. 1,4 ) . At a depth of 186 feet lies a four-foot bed of 
good coal that probably forms part of the basin already men
tioned in connection with the Maple Block seam, Except where 
rolls in the roof cut out part of the coal, sometimes rendering it 
unworkable, the thickness of the bed is uniform. The roof is, 
in general, either a black" state" or a compact siliceous "bowl
der" formation . . No regular "draw slate". has been encount
ered, but the operators are forced to leave the coal in a narrow 
strip in the midst of the main workings where the roof is a soft, 
sandy shale. Southeast of the shaft pre-glacial erosion has cut 
out the strata above the coal along a line parallel to the long 
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axis of the coal basin (northeast-southwest), rendering further 
operations in that direction impossible because of the filling of 
drift, sand and clay immediately over the seam. About 100 
acres have been worked out, chie,fiy to the west and south, and 
the limit of coal available from the present shaft has been almost 
·reached. * Another sh~ft may be sunk on the opposite side of 
the pre-glacial channel cited. 

What is probably a continuation of the same seam was worked 
from 'a shaft 215 feet deep near the Altoona station, until an 
influx of ' water forced a cessation of operations. The seam 
thinned east and west of the shaft and thickened to th~ south, 
the direction of the main dip . . Fig. 36 gives the characteristics 
Qf the strata at this point. 

FEET. 

110 

60 

15 
1Jf2 

15 
4 
1 

7. Drift and Carboniferous Clay. 

6. Shale. 

5. Sandstone. 
4. Coal. 
3. Shale. 
2. Coal. 
1. Fire clay. 

Figure 36. Shaft of m ine near Altoona. 

THE HIGHLANDS EAST OF FOURMILE CREEK. 

Enterprise. Shaft No. 1 of the Enterprise Coal C?mpany is 
located a half mile north of Enterprise, near the tracks of the 
·St. Paul and Des Moines Railway and reaches the coal at a depth 
of 212 feet. The mine has been in operation about five years 
and may be ranked as one of the best equipped in the central 

"This shaft was abandoned May 1, 1909. 
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part of the state. The buildings constituting the top works are 
protected from fire by galvanized iron sheathing. Hoisting is 
done by a double, first-motion, Eagle Iron Works engjne with 
13x38 cylinders and a six-foot drum. There is one boiler of 125 
horse power and two of 100 horse power. The tower is sixty _ 
feet high from the surface to the sheave wheels. Olson auto
matic cages are employed. Loading is done on two tracks and 
is facilitated by the use of 'a Christy .box-car loader. A small 
amount of coal may be stored in an elevator into which it is car
ried by an endless chain conveyor. The main haulage under
ground is by Goodman electric motor, trolley system, on 3,500 
feet of track, each train consisting of from fifteen to twenty 
cars. One Goodman cutting machine is being tried as an ex
periment. 

Shaft No. 2 of ' the same company was sunk during the summer 
of 1907 in the southeast quarter of section 21, Douglas township. 
A short spur track leads from it to the main line near Enter
prise. The depth of the shaft and the character of the equip
ment are essentially the same as at mine No. 1, although No.2 
is as yet too young to employ electric haulage to advantage. 
Entries are being driven from the shaft in all of the cardinal 
directions. The east entry, at present the longest, has been 
driven 300 feet. 

The Enterprise seam exhibits many of the characteristics of 
the so-called" second vein" of the Des Moines district. E speci
ally in mine No.1 are "clay slips" numerous. In most cases 
the fissures are filled with a soft white clay; yet a few contain 
an argillaceous sandstone which' is significant because totally 
unlike the material underlying the coal. The thickness of the 
seams averages two inches and their lateral extension is often 
considerable. Individual streaks have been followed for long 
distances during the progress of mining operations. They inter
sect the shale of the roof at a high angle and extend downward 
into the coal bed; but they almost always thin out and disappear 
at some point above the floor of the coal. Thus it is evident 
that they have no genetic relationship with the fire clay under
lying the coal. They may be simple or branching, and either 
curved, zigzag, or strictly vertical. The Enterprise coal shoots 
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well off the solid, except where these "slips" are so numerous 
that their yielding qualities have a deadening effect 'on the force 
of the explosives. 

In both of the Enterprise mines a band of black jack, usually 
slightly exceeding .one inch in thickness, is found near the mid
dle of the seam. This black jack i s a feebly combustible mix
ture of " slate" and coal, often with abundant inclusions. of 
iron pyrites. The stratum above the coal bed is in most places 
a shale which r equires close timBering. Occasionally a layer of 
more tenaceous shale, known · as " slate," makes its appearance 
next the coal and forms a firm roof over small areas. 

The Enterprise Coal Company has proved by prospecting the 
presence of good coal under more than 1,100 acr es'; while it is 
probable that about 300 acres more should be included in the 
same field. From north to south the workable basin is at least 
two and one-half miles long, with a width from east to west of 
one-half to three-fourths of a mile. The thick coal lies at an 

. elevation of about 765 feet A. T. and is four feet thick at Enter
prise No. 1. At No. 2 the thickness varies from two to six feet, 
but nothing under four feet is utilized for room work. 'One 
mile northwest of No.1 the company sank a shaft" to three feet 
eight inches of coal, but soon abandoned the mine because of 
trouble with a roof of white clay and shale. Thirty fe'et above 
this seam is a thinner co:al which is fairly persistent. The r ela
tionships of the strata in this district are shown by the sections 
.given below. 

DRILLING ONE MILE DUE WEST OF ENTERPRISE NO. 1. 

DEPTH IN FEET. 

19. Soil and drift ........... . .. ... .. .. . . . . . ... . . . . . .. ... . . . . . 
18. Shale, r ed, at . . . .... .. ...... ... . ................. . .. . ... 60 
17. Soapstone shale at ....... . ...... ... . .. . . ...... .... . ... . . 80 
16. Shale, black , at .. . . . .. · .. . ... . ... . . ........... .... ........ 85 
15. Soapstone shale at .. .. ....... .. ..... .. ... . .. '. . . . . . . . . . . . 86 
14. Shale, black, .a t . . . ...... . ... . . . . .... . ... . ........ . . .. . . .. 104 
13: Coal at . ... . ...... . . . · . .... . .... .. ...... ..... ... .... .. . .. . 1101h 
12. Fire clay at . . .... . .... .. .. ..... . ......... . ... . .. . ..... .. 111lh 
,11. S'oapstone shale at . . .. . . . ..... . . . . . .... . ............... . . U8 
10. Sandrock at . . .. . . .. . . ... ... . . .. ..... . .. . . ....... . . . . .. . . 127 

9. Soapstone shale at . . ... .... .... . ... . . ........ ... ... .... .. 128 
8. Sandrock, soft, at . . .... . ... .. ... ' . ... .... . . . .. . ... .. .... .. 129 
7. Soapstone shale at .. .. ... . .. ' ... ... . ... ........... . ....... 132 

10 
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6. Sandrock at . ..... ... ......... . .. ... ... . .. . .... .. ........ 142 
5. " Slate, black, at. .................. . . . . .. . . .. .... .. .... .. 153 
4. Coal at ......... . ........... . .. ...... .... . ..... .. . . .... . . 156 
3. " Slate" at . ... ..... .. . ..... ... . ... . ... .... .... . .. . ..... . . . 157 
2. Coal at .. .. .. ... . .... .. , " . .. .. , " .... . .. ... " ., ......... 160 
1. Fire clay at .. . ............ ... .. .. ......... ...... . . ...... 161 

This test did not extend to the Enterprise coal horizon but . , 
no workable coal has been reported from deeper holes in the 
vicinity. 

PROSPECT N ;EAR ENTERPRISE NO. 2 SHAFT. 

(Douglas Tp., Sec. 21, Center of Se. %, . ). 

FEET. INCHES. 

23 . Soil and drift .... ................. . .... .. ...... . . 100 
22. Shale, mixed . ... .... ..... .. . .. . . ... .... . . .. .. . .. 15 
21. Limestone .......... .... .................. .. .... 6 
20. Shale, mixed .... . ... .. .... .. . . .... . . . ..... .. ... . 4 6 
19. Limestone ........ .. ..... ........... .. ......... . 1 
18. Shale, gray . ........ ........... .. ... . .. . .. . .. . . . 11 
17. Shale, blue . .......... . ........... . ..... .. ... .... 15 
16. Limestone ...... .... ...... . . . .... . .... . ..... .. . . 
15. Shale, light·colored .... .......... . ... .. .......... 3 
14. Limestone .... .... ...... .. .... ....... . .... . . . ~ ... . 
13. Shale, .blue . ... .. .• ... . .... ..... . .... .. . . . . . . . . .. 10 
12. Shale, mixed . . . ....... .. ........... . .. .... .. . . . . 6 
11. Shale, dark .. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
10. Qoal (at 174 feet) ... ... . .. ..... .. ... .... .. . . ... . 

9. Shale, light-colored .. .. ... .. ... .... .. .. .... .... . . 3 
8. Limestone . . . .... . .. . . .. . ... . .... . . ... .. .... .. . . - 2 
7. Shale, light-colored .... .. . . .... ... . . .. . .. . ... .. .. 5 
6. Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
5. Shale, light-colored ... ... ...... .. ............... . 6 
4. Shale, dark .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
3. Coal (at 2001;2 feet). . ........ ... . . . . . . . .... . .. .. 4 
2. Shale, brown, sandy .... .. . . ....... . ... . .. ... .. . . 2 
1. Shale, blue . . .. . .... . .. .. .. .. ... ... . . .. . ........ . 1 

Total ........... . ... . .... .. . ... .. . ... .... .. . . .... 208 

3 
9 
9 
3 

8 
4 

6 
6 

The limestones cited in the above section are stratigraphically 
important if correctly identified. Samples for inspection could 
not be obtained by the author. The record given below is of a 
hole made by another driller in the same section of land, but on 
the west side of the St. Paul and Des Moines tracks. No lime
stones are reported. 

• 



POLK COUNT Y 147 

DEPTH I N FEET. 

Clay, sand and gravel . . . .. . .... .. . .... . .... . .. . . . . . ..... . 
17. Soapstone shale at. . . .. .. ... . ... .. . . ... . ... . ..... . .. . .. . . . 101 
16. Soapstone shale, r ed, at. . . . .... . . ... . . . . . . . .. . . ..... .. . .. 10S 
15. Soapstone shale, white, at ... . ...... . . . ..... . . . .. . . ....... 112 
14. Rock, hard, at. ................. .. .. .. , . . . ........... . .. . :116 
13. Soapstone shale at . ... . . .... . ...... .. . . . ... . . . ....... .. . . 117 
12. Shale, blue, at. . .. ..... .. . .. ... . . . . . . . ... .. . . . .. . . .. .... . 151 
11. Soapstone shale at ..... . . ........................... . ... 157 
10. " Slate," black, at. .... . ..... . .. . . . .. . . ... . .. .. .......... . 166 

9. Coal at .. . . . .. . ... . . . . . .. .. ....... . ........ . ...... . . .... 1721h 
S. Fire clay at ............. . . ..................... . .... . . . . 1731h 
7. Sandstone at . . . .......................... . ... : . ... ... ... 175 
6. Soapstone shale at ..... ... .. . .... . .... . .. .. . . ............ 179 
5. Shale, black, at. ............... . ... .. . . . . . . .. . .. . . .. .. . . . 192 
4. Soapstone shale at .. . ... . . : . .. ...... .. ..... . ............ . 196 
3. Rock at .. . . . ..... . . . .......... . ..... . .. . .... . ........... 201 
2. Coal at ........ . ........................... ... .. . ...... . 202 
1. Shale at ..... . ...... .. .... . . .. .. . . . . . .. . . ... ........ . : .. 206 1h 

Two miles south of Enterprise the Enterprise coal is still in 
evidence, as shown below. Thicker coal is present in the same 
horizon in neighboring drillings. 

DEPTH IN FEET. 

S. Clay at . . ... . . . . . .. . .. .... . ... .... . .. . ........... . ..... . 50 
7. Gravel and sand at . . . .. . , " .... . ..... . .......... .. ....... 60 
6. ' Blue clay and bowlder at............ . . . . . . . . . . . . . . . . . . . . . SO 
5. Gravel and sand at ................................. . .. . .. 108 
4. Soapstone shale at ....... . . ..... .. . . ..... .. ... . .. . ....... 138 
3. Slate, black , at ..... . .. . ........ . .. . .... . .. '.' ... . .. . . . ... 154 
2. Coal at . ...... . .. .. ... .. .. ..... .. .. . .. . ... . .. . ........... 179 
1. Fire clay at ........ . ............ . . . ... . . . . . .... .. . . . . .. . . lS0%, 

BondurCllnt. It is claimed that good coal has been found in 
workable thickness near Bondurant. Nothing definite could be 
ascertained in regard to this report. 

CAMP CREEK VALLEY. 

Lower Camp Creek Valley. A systematic attempt to locate 
a profitable field was made in sections 11, 12, 13 and 14 of Camp 
township. In most of the test holes only two feet or less. of good 
coal was found. The record of one of the deeper holes (Camp 
Tp .. Sec. ]4, Nw. qr., SW. 11<JJ is as follows: 
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FEET. I NCHES. 

26. 
25. 

Clay and sand . . . . ....... . .. .. . . . . .. . . . . ... . . . .. .33/ 
Shale," mixed .. ... .. . . ............. . .. . . ,.... .. .. 2( 

24. Shale, dark . . . ... ......... . .. .. . '. . . . . . . . . . . . . . . . . 6 1 
23 . Coal . . .. .... . . . .. . ..... ... . . . ... . .. . .... . ... .... 1 2 
22. Sha le, light-colored ...... .... . ... . .. .... ... . . . . .. .3 
21. Sandstone . ........... . . . . .. ... . . .. . . . . . .. . ...... 6 
20. Shale, light-colored . . . ..... . . .. ...... . . . . .. . . ... . 16 9 
19. Shale, dark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
18. Sandstone .. .. . ...... . . . ... . .. ... ..... . ....... . . . 2 10 
17. Shale, light-colored .... ... . .. . . ............ .. ... . 8 
16. Shale, dark .. ...... . . .. . ............ . ...... . . . . .. 8 2 
15. Shale, gray . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 6 5 
14. Coal ........ .. . . . .... . ....... . . . ....... . .... .... l ' 5 
13. Sandstone, light-colored . . . . . . .. . . .... .. . : .. ... .. . 12 
12. Shale, dark . . . . .. .. . . . . .. . ..... . ... . .... .. . . ..... 7 6 
11. Shale, light.colored ... . .... .. . . . .. ....... .... .... 10 4 
10. Sandstone . .. .... . .... . .... .. . . . . . .... .... ... . .. . 2 
9. Shale, dark ............. .. . .. . .. . .. .. .. ..... '. . . .. 16 8 
8. Shale, light-colored . . .. ....... .. ........... .. ... . 5 
7. Shale, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 29 1 
6. Rock . .. .. . ... .. . .. .. . . . ..... ... . .. . .. .. ..... . .. . 2 10 
5. Shale, dark . ...... . .... .. .. .... . .. . . '. . . . . . . . . . . .. 15 10 
4. Rock ..... . .. ... . ... . .. . : . . .. ........... . ....... 2 
3. Shale, dark ...... :' . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
2. Rock . .. .... . . . ... . .. ... ..... . .. . . . ... . . . .. ... .. 1 4 
1. Shale, dark . .. .. ... . ......... .. ................. 9 11 

Total . ........ . ... " . , . ... . .... , ... ... ... . ..... . .. 251 4 

One of the holes (Camp Tp., Sec. 14, Ne. qr., Se. JU ), which 
penetrated somewhat thicker . coal than is common in this dis
trict, is as follows: 

FEET. INCHES. 

6. Clay .. . .. . . ....... .. .. .. . . ... . ... ....... . .. . .... 28 
5. Shale,. gray .. .. .. . . . .. .- . : . .. . . .. . . ... . : . . . .... . . . 32 2 
4. Coal . . . . .. ....... ....... .. . . .. .. . ... .. .. .... . . .. 1 
3. Pyrite . . . . .. ... . . . .. .. .... . . .. .......... . .. . . . .. 2 
2. Coal . . .. . , .. : . .. . . ..... ... .... . ........ .. . . .. . ... 3 1 
1. Shale, light-colored .. . .... . ........ . ..... .. . . ... . 9 9 

Total .... ... .. . .. .. . . ... . .. .. ........... . . . . . ... 73 3 

SKUNK RIVER VALLEY. 

S antiago. Some prospecting has been done in Franklin and 
Washington townships. Several holes drilled near Santiago 
failed to bring to light coal in paying quantities. One of these 
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prospects, although carried 100 feet, did not reach the solid 
strata below the drift. Another which was continued to twice 
this depth did, however, penetrate the surface formations. Ex
tensive mining has been carried on near the Skunk in Jasper 
county, a few miles beyond the county line. 

Resume 

. The coal bearing strata of Polk county belong exclusively to 
the Des Moines stage of the Pennsylvanian or Upper Carbonif
erous series. No other rocks outcrop below the heavy mantle 
of drift within the limits of the county; for the Saint Louis lime
stone, the stage immediately underlying the Pennsylvanian, lies 
200 feet and more below tb.e bottom lands of the Des Moines 
and Raccoon rivers. The contact . of the Saint Louis and the 
Des Moines is by no means, 'however, a plane surface, a fact 
~lf1borated in another portion of this volume. At Mitchellville 
the limestone lies .224 feet below the surface, or at an altitude 
of about 764 feet A. T. * ; at Greenwood Park it is 498 feet down 
at , an altitude of 374; while at Carbondale it lies 200 feet below 
the bottom lands at an altitude, of 600. One interpretation of the 
Avon mine boring would place the Saint Louis at the same level 
near Levey as on the nortli side of the river at Carbondale. 
Some interesting results have been obtained in 'the southwestern 
part of the county, indicating the presence of a deep and remark
ably steep sided post-Mississippian valley at Commerce. A mile 
and a half south of Commerce, south of Millman, and at Valley 
Junction, the altitude of the top of the Mississippian is 565 feet 
or more above sea level. A boring made by Dr. Hulme at Com
merce passed through a series of shales, sandstones, and thin 
coals, characteristic of the Des Moines strata, to a depth of 500. 
feet or an altitude of 320 feet A. T. Two miles west of Com
merce the surface of thEl Saint Louis is found to have regained 
a level of about 250 feet higher. 

From the above it will be seen that the Saint Louis furnishes 
no datum plane upon which the geologist may base his con
clusions. Even though it were conformable beneath the coal. 
bearing strata, it would still be of little assistance, since coal 

'This altitude is based upon data' r eceived from the Chicago, Rock Island & Pacific 
Railway, which places Mitch ellville station 988 feet above se?, level, Cairo datum. 
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companies seldom carry their test holes below horizons which 
lie at least 100 feet above the base of the Des Moines beds. Nor 
is much aid given to stratigraphical research by the lithological 
characters of the Des Moines strata themselves; as already ex
plained in a previous chapter, few strata have any ' considerable 
lateral extent or vertical thickness. A study of the records of 
shaft borings and prospect holes cited in this report reveals the 
difficulties attending an attempt to correlate the coals found in 
even adjacent situations and these difficulties are by no means 
alleviated by the carelessness exhibited by drillers in identify
ing strata. 
. Argillaceous shales of many hues are predominant among the 
Des Moines strata of Polk county and with them may be in
cluded the black bituminous '.' shales" so eagerly sought by pros
pectors as possible indications of coal. The white structureless 
clays, commonly, though often improperly, termed "fire clays/' 
are found in thin beds under most of the imp~rtant coals. Sandy 
shales are not uncommon, but true sandstones are rare and lie 
in thin beds of limited lateral extent, except in the southern 
part of the county where the Ford sandstone appears. Lime
stones are ex'ceedingly rare Q,nd are always thin, but when pres
ent are a great help to the stratigrapher. Three thin bands 
found in the vicinity of Des Moines enabled Bain to construct 
the two cross-sections shown in Plate III. Those interested in 
the data upon which these sections are based are referred to 
his "Geology of Polk County. ' '* 

An interesting and significant fact in connection with the coal 
seams at present being developed within the county is that, with 
the exception of the beds at Commerce, Fort Des Moines, Levey 
.and Enterprise, all lie at an altitude between 675 and 720 feet 
above sea level. Tw,o possible explanations present themselves: 
(1) many of the coal basins lie in the same coal horizon and the 
general dip to the southwest prevalent throughout much of the 
Iowa field flattens out in the central portion of the county, or 
(2) the basins lie in several horizons separated by no great ver-
tical interval. 'Of these explanations the fi-rst appeals most r 
strongly to the writer, the term "horizon" being applied in its 

'Iowa GeoL Surv., VoL VII., pp. 302-310; Des Moines, 1897. 



, 

oJ 
<: 
() 

" 3 
o 
'" '" <: 
::: 
8 

..... 
. 0 

:5 
'" o 
E 
a! 
:5 
.2 . 

~ 
c3 
E 
o ... ..... 

' 0: 

~ 
'" '" UJ 



152 COAL DEPOSITS OF CENTRAL row A 

broadest sense. The "rolling" common in some basins accounts 
satisfi:j,ctorily for differences of elevation of twenty feet or less 
between related coals. 

There seems little doubt that the basins utilized by the Ander
son, Saylor No.2, Bloomfield and Western mines occupy the 
same horizon and are separated from one another by rather 
limited barren areas of irregular shape. There is a consider
able gap between the fields of the Western and the Oak Park, 
yet there is a strong suggestion that the" third vein" in which 
the North Des Moines m~es are working may be correlated with 

, the coal under the highlands farther north . . Stratigraphic stud
jes of exposures along the Des Moines river seem to establish 
the equivalence of the "third veins" of the North and East Des 
Moines districts. The "first vein ,) on the East side is probably 
the" second" of South Des Moines. The" third veins" of East 
and South Des .Moines may possibly be equivalent; but the na
ture of the coal and the material immediately overlying it does 
not bear out this supposition. The seams now worked at the 
Johns, Bennett, Midway, and Iowa mines, south of the Raccoon 
river, apparently lie slightly above the "third vein" horizon 
of East Des Moines, though those at the Hollingsworth, Walnut 
Creek and Coaldale may be tentatively correlated with the lower 
coal of the' east side. Possibly the Valley Union, Keystone and 
Gibson No.5 shafts of the Valley Junction district, r each coal 
which may be assigned to the horizon of" the Iowa-Johns basins. 
The Commerce mine is developing a basin which is stratigniph
ical1y higher than any other now worked in the county. The 
thick coals of the Marquisville, Berwick, and N orwoodville fields 
belong to slightly highe'r levels than those worked between Mar
quisville and Ankeny. The Enterprise seam cannot well be con
nected with any other, though the characteristics of the bed 'are' 
reported by experienced mining · men to be surprisingly like 
those of the "second vein" of East Des Moines. The relation
ships of the beds in the s'outheastern corner of the county have 
already been· sketched. With the coal once worked near Youngs
town by the Christy and Gibson No. 2 mines may perhaps be 
correlated the "third vein" of East Des Moines and the coal of 
the Economy, Maple Block, Gibson No.4, and old Altoona mines. 
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The visible supply of coal in this county appears to be more 
than adequate for many years to come, and there are undoubt
edly undiscovered basins more than equal in aggregate magni
tude to those already known. Less than eight per cent of the 
county has been prospected; while even in the prospected lands 
a lower series of Coal Measures from 100 to 200 feet thick has 
been left uninvestigated. . The' results of the f~ h.oles carried 
all the way to the Saint Louis limestone have not been encourag
ing, yet it should be remembered that a certain number of fruit
less prospects are often drilled in the midst of valuable coal ter
ritory and that the strata lying immediately above the Saint 
Louis are known to be exceedingly prolific in other parts of the 
state. 

JASPER COUNTY 

With the exception of the extreme northeastern corner of th~ 
county, constituting about half of Hickory Grove township, J as
per is underlain by strata classified with the Des Moines stage. 
The formations underlying the Des Moine!?, and the latter itself 
at many points, have a moderate general dip to the southwest. 
The geological structure along a line running from southwest 
to northeast -across the county is illustrated diagrammat~cally in 
.the accompanying sketch. The drawing is on a vertical scale of 
350 feet to one inch. 

F igure 37. Geological section from Pra irie City to N ewberg (Williams), 
PI. Pleistocene, St. L. Saint Louis. Ds. Des Moines. 

Kd. Kinderhook. Dv. D evonia n. 

Owing to their irregular basement and to the varying degrees 
·of 'erosion which they underwent before the invasion of the ice 
sheet, the Coal Meas~res vary in. thickness within wide limits., 
The underlying limestones and calcareous shaleB of Mississip-

" 
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pian age have been doubtfully identified in drillings at a number 
of localities, but the accuracy of n~me of these determinations 
can be vouched for by the author. It seems certain, however, 
that there is a notable thinning of the Des Moines in the eastern 
and northeastern sections of the county, while the figures given 
below for the central and west central portions have about them 
the elements of probability . . At Mitchellville, just over the Polk 
county line, the base of the Coal Measures was reached a t a 
depth of 224 feet, making its altitude about 764 feet above 
tide. * In drillings in the Oswalt coal-field, a limestone, possibly 
the St. Louis, was reached at a depth about eighty feet below the 
level of Skunk river. The altitude of the Mississippian at this 
point is, if the above assumption be correct, about 730 feet A. T.; 
but unfortunately the data obtained for the district are not such 
as can be fully relied upon. Considerable difference of opinion 
exists as to the thickness of the Coal Measures at Colfax. N or
ton 'refers the aquifer, which is -reached in the majority of the 
wells at about 300 feet, to the St. Louis.' Basing his deductions 
on a somewhat generalized record furnished . from memory by 
one who had to do with the sinking of several of the wells, Wil
liams gives the thickness of the drift as eighty feet and of .the 
Des Moines as 217 feet, placing the base of the latter at about 
544 feet A. T.l This furnishes rather a surprisingly low altitude 
for the top of the St. Louis, although it is not at all an impossible 
one. Dr. T. D. Hulme of Commerce, who has had a wide range of 
experience in drilling deep wells in various parts of the state, 
considers the Coal Measures to extend downward only 100 feet 
in a hole headed on lower ground at the old Hotel Sanitarium. 
He describes the following generalized section from memory: 

FEET. 

Drift, shale, sandstones, limestones, thin coal beds .... .... ..... 100 
Heavy beds of cherty, foss iliferous limestone, containing large 

cavities; also one or two beds of sandstone and thin beds of 
calcareous soapstone . . ... ... .......... ...... ..... .... ... . . . 100 

Soft sandstone bearing artesian waters .. . ......... . ... .... .. .... . 6 
Heavy beds black shales with beds of limestone; no coal. .. ..... 300 

It is, perhaps, dangerous to base any conclusion ·upon re('.ords 
given from memory of holes sunk so many years ago. Just east 

• cf. p. 149 of the cha pter on P olJ, county. . 
t R epol·t on Artesian W ells, Iowa Geol. Surv., Vol. VI, p. 293; Des M o!nes, 1897. 
lGeo loyy of J asj, er Oount y, Iowa Geol. Surv., Vol. XV, p. 307; Des Mo m es, 1905. 
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of the Chicago, Rock Island and Pacific railroad bridge over 
Cherry creek, a limestone has been r:eached which, if referred to 
the St. Louis, would place the base of the Coal Measures a very 
moderate depth below the creek bottom, at about 725 feet A. T. 
The log of a hole put "down in the southeast corner of Newton, 
if the record has been correctly given, places the top of the St. 
Louis at about the same altitude there. The basement limestone 
was struck at depths between 117 and 161 feet in a series of drill
ings in sections 28, 31 and 32 of Independence _towllship. Just 
above it, from one to five feet of coal was encountered. 

As in so many other sections of the Iowa field, mining in 
Jasper county has been largely confined to the valleys of the 
main streams where coal has been seen to outcrop or where it 
may be easily. traced in test holes of shallow depth. The future 
will reveal lucrative basins in other parts of the county, where 
only systematic prospecting can hope to locate them. The work
able seams lie in basins of limited extent, distributed along a 
number of horizons, and there appear to be two groups of such 
horizons separated by a short stratigraphic interval. Present 
knowledge of the conditions is not, however, sufficiently definite 
to permit of correlating the coals of the different -fields. The 
southwestern portion of the county contains much undeveloped 
coal; it is the logical field for thorough exploration. The north
eastern portion is not so promising, both because the Coal Meas
ures are thinner there and because the strata present were de
posited contemporaneously with those which have not so far · 
yielded abundant coal in neighboring counties on the west and 
north. There are strong possibilities, nevertheless, in even the 
northeastern townships. 

Coal mining began at an early date in Jasper and jncreased 
steadily. In 1860 the production was 2,336 tons; in 1870, 20,720; 
in 1880, 74,462; in 1890, 192,152, and in 1892, 293,255. The 
annual output for 'the past ten years has been: 

YEAR. TONNAGE. YEAR. TONNAGE. 

1898 ... ...... . .. . ..... . ..... 151,816 1903 .... ... . .......... ...... 270,804 
1899. : .... .. . ... . . . ... ... .. '.214,677 1904 ................. . ...... 258,098 
1900 ..... .. ..... .. .......... 100,256 1905 ............ . ... . . ' ...... 306,164 
1901 .. .. ........... ....... .. 183,500 1906 . .. ...... ........... ... . 388,582 
1902 ........... .. . .' ... ...... 235,390 1907 ........... . ..... . .... . . 397,297 
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Jasper now ranks fifth among the coal counties of ~he state. 
According to the report of the State Mine Inspectors, the produc
tion for the year ending June 30, 1908, was 467,552 tons. Ten 
mines employed 836 men. 

The occurrence of coal in various partS' of the county and the 
mines in operation in September, 1907, are described below. 
Mr. Ira Williams ably described the status of the Jasper coal 
industry as recently as 1905.* In order to avoid duplication of 
work, his report has been freely drawn upon for material. 

Oswalt. Along the northern side of Skunk river valley from 
Valeria to Colfax; extensive mining was undertaken many years 
ago. The Jasper County Coal and Mining Company removed 
the coal from much of a thick bed, ranging in thickness from 

. three to six and a half feet, which lies twenty-five feet belo';' the 
level of the river. 'This one company mined out as much as 500 

"Geology of Jasper County, Iowa Geol. Surv., Vol. XV, pp. 335-348, 
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acres in sections 34 and 35 of Poweshiek township, while others 
sank shafts to the same seam in adjacent territory, notably the 
Valeria and the Diagonal companies, whose shafts were a short 
distance from Oswalt. Throughout the field, the roof of black 
"slate" occasionally becomes so attenuated that the drift comes 
dangerously near the coal, allowing quantities of water to enter 
the mines. 'The dip is, in general, to the west. A lower coal, 
somewhat thinner than the first seam, lies from thirty to forty 
feet below the one chiefly exploited. A generalized section for 
the r egion is : 

OSWALT FIELD, 

FEET. 

13. Soil and drift ... , ...... . .. . ... .... ... .. ........ .. ........ 70 
12. Coal ...... . . . .................... . ...... ........ .. . .. .... 1 
11. . "Slate," black " ... . . , . .. , .. . , .,' ,., .,: , . , .. , .. , .. ... , . ,' 0·35 
10, Coal ... ........ ......... .. . . ... ... . , ... ....... . ... . ... ... 3-6% 

9. Fire clay : . ... ..... .. .... ... , ..... ....... .... _ . . . . . . . . . . . %-10 
8, Sandstone .. .. .. < •••••••• , , • • • ••• • ••••• •••••• • • •• •••• • • • _15-20 
7. "Slate" ...•. .. .. .. .... .. ... .... . .. . ... .. ... . ..... ' ,' ... .... 1~10 
6. Coal . .... . .. .............. .... .... . ..... ..... .. .... .•.. .. 2%-3% 
5. Fire clay ..... .. , .... .... ...... .. _ ....... . .. _ . ..... _ . . . .. 0-3 
4. Sandstone . ........ .... ..... . .......................... . .. 15-30 
3. Shale, bituminous ........ .. ......... ... .... ... .... : . . . . .. 8 
2. Fire clay .... .... .... . ..... ... .... . .. .. .... .. .... ....... . %, 
1. "Rock" . .. ... ... ..... . .. . . . ' . . ............ . , ......... . . .. . 

Number 1 of this section was found in a few other drillings 
and may possibly be the St. Louis limestone. Its altitude is 
slightly lower than that of the limestone encountered at Mitehell
ville, in Polk county. 

Two small mines are now working the "upper vein" in this 
district. Both supply an important country trade and haul some 
coal to a neighboring switch for shipment. The Warrick mine 
(Poweshiek Tp., Sec. 34, Sw. qr.) is entered by a slope 210 feet 
long with a grade of one foot in three. Cars are hauled to the 
surface by steam power_ Four hours' pumping daily is required , 
to remove the water entering the mine. The seam is undulatory 
and shows an average thickness of four feet. Thirty feet and 
more of shale intervene between this bed and a higher one, thir
teen inches thick. The Adams mine, operating a gin shaft, is 
situated a short distance west. In sinking the shaft, thirty feet 
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of surface material and thirty-five of "slate" were encoun
tered. The coal is said to average five feet in these workings. 

Southwest of Oswalt, number 10 of the Oswalt section given 
above apparently becomes attenuated, although it does not dis
appear; the lower coal, number 6, thickens slightly and remains 
of economic importance; while the thin bed, number 12, persists 
essentially unchanged. On the south side of Skunk valley, south
west of Oswalt, the Burris and Davis shaft reached a four-foot 
seam at a level about fifty-five feet above that of the water in 
the river. Two thin beds were penetrated at elevations of about 
fifty and eighty feet, respectively, above the .thick coal. N ear the 
old Co.ok shaft, east of Mitchellville (Washington Tp., Sec. 6, Se. 
qr., Se. 14), the three Oswalt horizons may be recognized, as 
shown in the following section. 

OLD COOK MINE, EAST OF MITCHELLVILLE. 

FEET. 

8. Surface .. ... ......... . .... . . . ....... . .......... ... ..... .. 27 
7. "Slate" .. ..... .... .. .... . .. : . .. .... . . ; . . ............ .. ... 3 
6. Coal .. .... ... .. .. .. ....... .. . ...... . ........ : ............ 1 
5. " Slate" and soapstone . .. : . .. . .. .. ..... ... .. ... . .......... 45 
4. Coal . ......... ........ .. . . .. ...... . . ... .. . .. .. . . ......... 2·3 
3. "Slate," with a band of soapstone ...... .. .................. 16 
2. Coal ......... .... ............. . ..... . ... . ............. .... 4 
1. Fire clay .. . .. . .. . .......... . ..... . ....... . .... . ....... . . 

The lower coal "pinches out" to the north. In a well on the 
farm of A. W. MacDonald, southeast of the Cook shaft (Wash
ington Tp., Sec. 8, Sw. qr.) two seams, possibly corresponding 
to numbers 2 and 4 of the Cook section, were associated with the 
following sequence of strata. 

FEET. INCHEtS. 

10. Yellow bowlder clay ..... . . . ...... ... . . . .. .. ...... 100 
9. Rock, hard ... .... .. .... ... ......... .. .. . .. .. ... . 1 
8. "Slate" and coal ..... .. . ... ... ..... '. . . . . . . . . . . . .. 40 
7. Coal ................ .. .................. .... .. .. 2 
6. Fire clay ...... .. .... ... . ........ ......... .. ... . 2 '6 
5. "Slate" .... .. ........ ... . . . . .... ... ... . . . .. .. .... 18 
4. Coal ....... . .... . ... . . . ............... . .. . .. . ... 2 6 
3. Fire clay ..... . .......... .......... . .. .. ......... 4 
2. Sandstone, gray, magnetic.............. ... .. . .. .. 8 
1. Rock, brown . .. . .. .... . . .... ... . .. .. .... ... ..... 62 6 

Colfax. Colfax is now the main center of the Jasper county 
coal industry. The first mining in the county was done at the 
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Slaughter bank, one and a half miles east of Colfax (Sherman 
Tp., Sec. 32, Sw. qr.). A six-foot seam has been removed from 
about thirty acres of land by means of drifts slightly above low 
water in the Skunk river. The roof is a "slate" of fair stability 
and the seam dips to the south one foot in 216. Drilling on the 
south, between the Slaughter bank and the railroad, failed to :find 
the coal in some cases; while in others little or no roof was pFes
ent. No coal was found in an interval of sixty-five feet below 
this bed. About the same conditions were met in drillings just 
south and west of Colfax. The Slaughter coal appears to occupy 
the horizon of the principal bed of the Oswalt . district. 

The largest mines in the county are located southeast of Colfax 
near Severs, a mining camp. Two shafts, shipping over the coal 
spur of the Colfax Northern Railro'ad, are being operated by the 
Colfax Consolidated Coal Company. The company control 
about 1,000 acres of coal rights in Mound Prairie and eastern 
Washington townships. 'The whole has been thoroughly pros
pected and workable coal found to underlie considerable areas. 
Their mine No.7 (Mound Prairie Tp., Sec. 17, 'Sw. qr., Ne. 1;4) is 
developing coal three feet six inches to six feet in thickness at a 
depth of fifty-five feet. The seam is undulatory. The roof is a 
bituminous shale, bearing in places thin streaks of limestone 
which weaken it to some extent. Hoisting is done by a geared, 
two-cylinder Ottuniwa engine, supplied with steam by five boil
ers, one of 100 horsepower and four of forty horsepower each. 
The haulage engine, situated above ground, is a four-drUlll, 
double Ottumwa tail-rope engrne, ninety horsepower at eighty . 
pounds pressure. Coal is supplied to the engine room by an end
less chain purveyor. Jackson "half dUlllp," automatic cages 
are in use and chutes are arranged so that three freight cars 
may be loaded simultaneously. Workings are planned on the 
room and pillar, double entry method. Tail-rope haulage is ex-
tensively employed. . 

Mine No.8 of the same company is one mile south of No.7 
(Sec. 20, Nw. qr.). The shaft is 164 feet deep. The tipple is 
excellently well arranged to handle a large output. . From the 
automatic cages the. coal descends over a somewhat complicated 
system of screens. Five cars may be loaded at once, three with 
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various grades of large coal and two with pea and slack. The 
two-cylinder hoisting engine is direct-connected and is supplied 
by three boilers of 100 horsepowe~ each and one of 150 horse
power, fed by two Penworthy injectors. A McEwen high-speed 
engine and a Goodman multipolar generator furnish the electric 
power used in the mine for illumination and for·the recently in
stalled Goodman haulage motor. The coal at No.8 exhibits the 
same variations in thickness as does that at No. 7 and is con
nected with it at one point at least. As in many other portions 
of the Iowa field, however, the thick coal here lies in adjacent 
basins separated by areas where the bed becomes attenuated or 
fails completely. The seam at No.8 is stro'ngly undulatory and 
possesses a "slate" roof which requires much timbering. In 
parts of the workings, iron pyrite is found freely distributed in 
irregularly placed bands and nodules. Running north and south 
near the shaft is an ancient channel of erosion, which has cut out 
some of the coal. Rolls in the roof are occasionally found, but 
give little trouble. 

Following is a section in a drill hole put down on h~gh ground 
near shaft No.8. The churn drill is used by this company in 
all of its prospecting. Essentially the same sequence was found 
also one~half mile east. 

FEET. INCHES. 

17. Soil . . ........ ; ... . .. . ........... . ..... . ... :. ... 4 
16. Clay .............. , .. .... . ...... . .. . ............ 26 
15. Sea mud : . ...... .. .. . . .. . . .. . . .... . ............. 13 

• 14. Sand ........ . . . ... . ....... . .......... . ... .. . . .. . 4 
13. Sandy shale .... . ......... . . . ..... .... ....... . .. 3 
12. Blue clay . .. .. .. . . . . .. .. ... ; . . . . . . . . . . . . . . . . . . . . . 16 
11. Soapstone ...... . .... . . . ......... .. .. . .. . . . .. .. . . 3 
10. Sand rock ........ .. .'..................... .. . . . . 4 

9. Soapstone .... . ............ . .................. ... 7 
8. Slate .. . . . . .............. . ... .. . . .. . ... .. . . ... . .. 10 
7. Coal blossom .. .. . . .. . ....... . . .. .... .. .. . . .. .... 6 
6. Slate .. .. ........ ....... . . . . ................ . . .. 11 6 
5. Coal . .... . .. .... ... . . .. .. . ..... . .. .. .. . .. . ...... 1 
4. Soapstone . .. . . .......... . . ... .. . . . ........... . '. . . 7 
3. S1ate . . .... . ... .. ... ..... . . .. .... . ... ... ..... . ... 58 
2. Light slate . . . ....... . .... .. .... .. ... ... .. .... ... . . 3 
1. Coal .................. . ..... .. ..... ... . .. ....... 5 . . 

Total .. ....... . ........ . . ..... ....... . ........... 176 
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A mile and a half south of No.8 is the Shorten bank (Mound 
Prairie Tp., Sec. 29, Sw. qr., Se. 1,4), reopened during the sum
mer after an idleness caused by the burning of the shaft. A 
four-foot coal bed is reached at a depth of 100 feet. Impurities, 
especially" sulphur," are common in the seam. This is a local 
mine, hoisting with a twenty-horsepower double engine. Less 
than· one acre has been worked out. 

Metz. Local mines have operated intermittently in the vicin
ity of Metz. Northwestof Metz (Mound Prairie Tp., Sees. 1 and 
2) two seams, both outcropping in the vicinity, have been worked. 
The lower seam is eighteen inches to four feet thick arid lies at 
about the water level in Skunk river. The upper bed lies just 
below the drift, thirty-nine feet above the river, and varies in 
thickn,ess between fburteen inches and three feet. The lower 
coal is the one usually developed. It has a good roof of sand
stone, beneath which "bowlders" and masses of calcareous iron
stone sometimes appear, replacing all or part of the. coaL In 
the edge of the Skunk river flood plain, 3: twenty-two inch coal 
was found at a depth of twenty-five feet below water level. Some 
mining has also been undertaken in a small way southwest of 
Metz (Mound Prairie Tp., Sec. 15, Se. 1,4 ). On the land of Dex
ter Fowles, coal of good quality was taken from a shaft fifty
seven feet deep. The seam is four feet six inches thick and has 
a roof of firm" slate. " . 

Newton. For many years coal has been mined south and 
southwest of Newton,chiefly for local use. Four coal banks are 
now in operation during part of the year in the district lying 
about three miles southwest of Newton, in Palo Alto tQwnship. 
The field, which includes all or parts of sections 5, 8, 9, 10, 3, 15 
and 16 and small portions of adjoining section~, bears two seams 
separated by a short interval. 'The following section may be 
taken as typical for the district: 

FEET. 
7. Soil and drift ...... .. ......... . ..... . ..... ...... .. .. . .... 2(} 
6. Sandstone or "slate" ....................... . ......... ... . 6-20 
5. Coal ......................... . ............ . .. ... .. . . . .... ~-4 

4. Fire clay ........... .. ...... ..... .. ....... ..... .. .... f . . . 0-6 
3. "Slate" ....... ... .... . . . . . ........ . ................... . .. 3-20 
2. Coal ...... ... ....... . .......... ......... .. . . . ... .... ...... ~-5 

1. Fire clay ... . . ...... ................ . ....... . ............ . 
11 
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The strata exhibit even more pronounceQ. variations in thick
ness · than is indicated in the above section and their lithological 
characters are not at all constant. Where one coal is well devel
oped the other is apt to be thin or lacking, while throughout the 
field there are barren areas in which neither seam is found. True 
faults of small throw, known locally as slips, are common, espe
cially in the lower seam. Drillings on both sides of the rail.road 
in the northern part of section 8, Palo Alto township, are said 
to have stopped in a stratum of limestone about fifty feet below 
the level of the track. It is possible, though by no means certain 
that this is the St. Louis limestone at the base of the Coal 
Measures. 

Mr. Lister, who has operated several mines in this field, is now 
working a small slope on section 10 (Nw. qr., Ne. 1;4) . The 
~pening 'penetrates the hill for about seventy yards through coal 
that is from eighteen inches to two feet thick. Old workings not 
far distant show four feet of coal in the same seam and the 
present slope is being excavated in the hope of finding a similar 
thickness at this point. In ascending order, the strata above the 
coal are: "slate," 3 feet; fire ,clay, 4 feet; coal, 8 inches; soft 
!,andstone, 8 feet . 

The McAllaster bank is a new mine (Sec. 9, Ne. qr., Sw. +;4 ) , 
with a shaft thirty-four feet in depth. ,The ' .'upper seam" is the 
one worked; the- " lower" has been found also . On the west side 
of this forty-acre tract, drillings are said to reveal a thickness of 
four feet or more for the "upper" bed. Entries have been 
driven a short distance. A twenty-horsepower engine is used 
for hoisting. 
Carso~ Brothers Coal Company have a forty-foot gin shaft not 

far from the McAllaster (Sec. 9, Sw. qr.) . The seam is four and 
one-half to five feet thick with a slight general dip to the west. 
Over the coal is a fairly firm roof made by thirteen to eighteen 
feet of fissile shale or '" slate." The bottom is a fire clay, occa
sionally replaced by white argillaceous shale. 

French Brothers sank seventy feet to a five-foot coal southeast 
of the Carson (Sec. 16, Se. qr., Nw. 14) . Hoisting is done with a 
twenty-two horsepower engine. As the "slate" and soapstone 
roof proved 'dangerous, six inches of coal is now left up and gives 
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ample warning before a fall occurs. Under the three feet of fire 
clay that underlies the bed worked another coal, which, however, 
is only three inches thick, occurs. Fifteen feet and less above 
the principal seam is a, nine-inch coal. 

Some of the earliest mining in the state was inaugurated on 
' Cherry creek (Newton T.p.~ Sec. 32, W. 1/2), where there are two 
seams bearing a close relationship to the fiel9. just described. 
The lower coal is about at the creek level and is one foot in 
thickness. The upper lies close to the drift" twenty feet higher 

: and is eighteen inches to two feet thick. The interval between the 
,two is bridged by shale. ' Deeper drilling revealed no ' other 
seams. 'Four miles sou~heast of Newton, near the ' Iowa 
Central tracks (Buena Vi~ta Tp., Sec. 7), seyenil drifts ,have 
been operated on the land of A.. C. Davis . . The seam is eighte~n 

. inches to two feet in thickness. ' W ~ter :c:}us~d . cons~dera\)le 
, trouble. ' .. ~ 

. Vandalia. At the 'village of Va~dali~, twq' s~ams have;' ~~.en . 
utiii~ed. The Cavitt shaft, sixty-five feet deep, re~LCh(jd the 16Wfl.T 

~bed,' which is}our feet in thickness. The . Pulver slope miti,ed 
.,· from a 'three~foot cQal'twe:iJ.ty-p-v(j feet higher., A driliing' in thfl 

t'own brought to light a third horizon, thirty fee.t qeJo.w the sec
'ond and bearilig coal ' eighteen inche.s ~hick; ' -In the northe~st 
corner of'section 30, a seam, twenti -t\fo 'inches 'thick has been 
drifted into to some extent. Wefls near Vandalia ~eldom fail to 
penetrate coal beds at , modera~e depths. On Walnut creek 
(Des Moines Tp·., Sec. 34, Ne. %) C9l:tl was taken fr,om a thirty
inch 'seam until trouble with water :and a, 'poor roof qaU:~ed it to 
be abandoned. Two miles to the notth, coal is .still taken .' Qut 
by two local mines during the fall and winter rr:).onths .. · The 
White mine is west of Walri~t creek (Sec. 22, Nw. qr.) and drifts 
'into a seam four feet thick, twenty-eight feet above the creek 
leve1. Two feet of "slate'" above the coal is overlain by .an 
eighteen-inch limestone" caprock." There is a gradual .dip to 
the southeast. The .Norrisdrift (Sec. 22" Ne. qr., Se.· !;4 ) has 
been in operation on ' the opposite side of the creek for more 
than twenty-five years, and a,bout ' thirty-three acres have been 
mined out. It is now worked by Charles Calvert. A" sulphur 
ba~d" of black jack and iron pyrites, two inches in thickness, 
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occurs persistently in this coal. The bed is very similar to that 
mined on the west side of' the creek. 

Prairie City . Coal northeast of Prairie City has already been 
described in connection with the Colfax district. One-half mile 
east of Prairie City, at the north edge of section 1, a drill hole 
185 feet deep penetrated three and o~e-half feet of coal at the . 
bottom. Mining was not undertaken on account of water . 
. Monroe. On Calhoun creek, four miles west of Monroe, drifts 

were at one time run into a four-foot coal which outcrops in the 
hillsides (Des Moines Tp., Sec. 32). Water ana a poor roof 
have prevented mining here during the last twenty-three years. 

Four miles east of Monroe are a group of local mines working 
in a district which was once one of the most active in the county. 
An important mining camp named Draper was established and 
operations were undertaken on a large scale by the Jasper 
County Coal and Mining Company and others. At present only 
a few small mines are in existence. There are two coals in this 
district, a lower four feet thick and an uppe~ sometimes slightly 
thinner. The two beds are separated by from ten to forty feet 
of shale and sandstone. The larger mines worked both beds; 
but at present only the upper is being developed. Considerable 
coal is still to be won from the area, but many of the property 
owners are reserving their ' coai rights for future sale. 

Wm. 'Marshall is hoisting coal from a shaft fifty-six feet deep 
by means of horse and gin (Fairview Tp., Sec. 33, Ne. qr.). The 
upper seam is from three to four feet in thickness. The second 
seam, about twenty feet below,. is a "shooting" coal and is not 
worked. Long wall mining in the upper bed is rendered peculi
arly easy by the presence of a clay band, from eight inches to one 
foot in thickness, separating the coal into two benches. Upon 
the removal of the clay band, the top coal wedges down by its 
own weight, while the bottom coal may be' pried up with bars. 
This mine is quite new. 

A fourth mile northeast of the Marshall is the Shaw mine, 
entered by a slope ninety feet in length with a grade of one in 
twelve. The upper seam is three feet eight inches thic~ at this 
point and is split into two divisions by a clay band; fourteen 
inches in thickness. on an average. In one part ~f the workings 
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this band is only six inches thick'; while at the other end of the 
breast, only 300 feet distant, it has increased to three feet. The 
lower seam is found as at the Marshall and was formerly worked. 
The present slope is a new opening into old workings. The old 
Shaw slope, a shoFt distance south (Sec. 33, Ne. qr., Ne. 1,4 ), 
had removed the upper seam from under ' more than eighteen 
acres. 

The Gray slope and Sheeler Brothers shaft are adjacent mines 
working on the northern border of the old Gilchrist workings 
(Sec. 34, Sw. qr., Nw. 1,4 ). A layer of impure coal about one 

. foot in thickness lies in the middle of the seam here. The coal 
is three feet six inches thick. It lies so close to the surface that 
water gives much trouble after heavy rains. 

The McCon0ghey mine is situated northeast of the ones pre
viously mentioned, near the Skunk river (Sec. 26, Ne. qr., 
Sw. 1,4). A slope enters a four-foot seam, which is capped by 
arenaceous limestone, a rather common occurrence in this field. 
The dip is to the southwest. An unusual feature for the district 
is a well defined fault which occurs here. A displacement of two 
feet has been JJ?easured; the fault plane is nearly vertical and 
strikes northwest-southeast. A lower bed, penetrated in a well 
at a depth of forty~five feet, is reported to be eight feet in thick
ness. Southwest of the McConoghey, in the same section, the 
lower seam is known to be thirteen feet below the upper. The 
latter shows the thin clay band characteristic of it farther west . 

. In the southwest part of section 36, the coal occur~ in the hills 
bordering the Skunk river flood-plain, and a small amount of 
mining has been done here. 

Lynnville. Considerable coal has been found north and west of 
Lynnville along North Skunk river and its tributaries. In section 
3 of Lynn Grove township, two seams outcrop above river level. 
Farther north, in sections 33 and 34 of Richland township, three 
seams are known. Only the upper bed, which varies between 
one and four feet in thickness and lies about twenty-five feet 
above the river flood-plain, has been mined. Under quite a large 
area here, at least one workable seam may commonly be found 
at any given point not too near the river bottoms. A general 
idea of the sequence of strata in the district may be gained from 
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the shaft record of the old Black Oak mine (Sec. 34, Se. qr., 
Nw. 1,4 ) : 

FEET. INCH~;S : 

5 11. Drift. 

6 10. Clay shale, light-colored 
above. 

4 9. Co~. 

5 8. Fire clay. 

5 7. Sandstone, soft, massive, 
upper six inches indu
rated . 

:;0 6. Shale, somewhat fissile, 
irregular concretionary 
bands of impure lime
stone, "nigger head," at 
base. 

1 .10 5. Coal. 
3 4. Fire clay. 

8 . 3. Shale, bituminous. 

1 4 2. Coal. 
2 l. Fire clay (exposed) . 

F igur e 38. Shaft of old Black Oal{ mine, Lynnville. 
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PART II 

COAL DEPOSITS OF SOUTH CENTRAL IOWA · 

, M ADISON C OUNTY 

The southwesterly dip of the Des Moines strata carries them 
under the Missouri in· Madison county. Des Moines rocks are 
the highest of the indurated series in the northeastern section of 
the county and in long re-entrants running far up all the main 
valleys; but in other parts of the region the barren lower sec
tion of the Missouri stage lies over and conceals the more freely 
coal-bearing members of the Pennsylvanian. Outcrops of the 
Des Moines are of that upper portion which preserves its char
acteristics more persistently than do the more heterogeneous 
strata below it, as has been more fully described in the section 
on Guthrie county'. It is probable that the three coal horizons 
found along the Raccoon river in Guthrie are represented also 
in Madison. For example, what is probably the Panora coal 
appears on Bulger creek in Jefferson township and the Lons
dale and Marshall in Madison township (section 25). Coal is 
also found on Cedar creek (Crawford Tp., Secs. 17 and 18), 
southwest of Bevington (Sec~ 36), near St. Charles, and along 

. Clanton creek and Middle river. All these seams are, however, 
quite feebly developed and hardly of even local importance. * 

'The heaviest of these coals, where they approximate a thick
ness of two feet, have been mined for local consumption during 
the fall and winter months. Less of this is done now than a 
decade or more back. A two-foot bed has been drifted along 
Middle river near Patterson and near North river in Madison 
township (Sec. 25, Nw. qr.) . There are probably basins of good 
coal underlying Madis.on county; but it will be necessary to drill 

·This . et seq., is taken la rgely from Tilton and Bain: Geology of Mc£aison County, 
Iowa Geo1. Surv., Vol. VII, pp. 537-539; D es ·Moines; 1897. R ecent developments are 
prac ti ca ll y negligibl e. 

• 
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200 or 300 feet in order to reach the horizons which have yielded 
the best coal in other parts of the state. Thick coal was found 
at Van Meter in Dallas county at a depth of 285 feet in a shaft 
the mouth of which had an elevation above sea level of 878 feet. 

FEET. 

6. Shale, sandy ... ; .......... . ........ ... 32 
5. Limestone, impure, bluish.. . .......... 2 

4. Shale, black, bituminous............ .. 3 

3. Shale, argillaceous, .bluish ...... . .. ... . 14 

2. Coal .. ....... . ............. .. ........ 2 

1. Fire clay ....... . ... , ... '. . . . . . . . . . . . . .. 1 
Fi gure 39. Coal on Nort h ri ver (Ma di son Tp., Sec. 25 ) . 

At Lucas, in Lucas county, four to five feet of coal is found at 
a depth of about 290 feet, with another thick seam slightly 
lower. Conditions at Lucas should be very similar to those in 
the lowlands of northeastern Madison county. Rumors have 
been circulated of discoveries made in deep drillings near Peru, 
but nothing at all de·finite could be learned. .Thinner, but still 
profitable, seams may be expected nearer the surface. Such 
beds are found in Dallas, Warren, and Lucas counties. South
west of Norwalk, about four miles east (If the Madison county 
line, ' a thirty-two inch seam lies at an altitude of about 890 feet 
A. T., and is reached by a shaft sixty-five feet deep. 

WARREN COUNTY 

In no other county in the state, apparently, are the possibili
ties of finding hitherto undiscovered coal so bright as in War
ren. In Polk on the north, Marion on the east, and Lucas on the 
southeast, strata corresponding stratigraphically with those un
derlying Warren are known to include coals in abundance. Ow
ing to the fact that numerous thin coals outcrop in the many 
deep valleys into which the surface of the county isearved, the 
temptation lias always been to ' neglect search for deeper seams 
and to confine attention to those already in sight. Even the lat-
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ter, however, are worthy of development on a much' larger scale 
than they have received. A serious check on attempts to estab
lish shipping mines within the confines of the county has been 
the- poor transportation facilities ~t hand and the difficulty of 
constructing new lines in so rough a country. This . is a' draw
back which will be obviated in the course .of time. 

As in other sections of the Iowa field, the coals of Warren 
lie in more or less isolated basins that are surrounded by areas 
in which the seams are either attenuated or absent. These 
basins exhibit a certain amount of regularity in their arrange
ment along stratigraphic horizons or groups of horizo,ns, as has 
been carefully worked out by Tilton and described by him sev
eral years ago in the following paragraphs:* 

Coal S eams of the Lower Gro~bP. In this line of strike the 
borings at Mjlo and southeast of Palmyra are the only ones, 
having accessible records, that have pierced the Saint Louis 
formation below the Coal Measures. The" Carbonaceous shale" 
at Milo, at a depth of about 328 feet from the surface or 609 
feet above sea levelt marks the lowest horizon at which there is 
now any evidence of 'coal in the county. It might be regarded as 
the lowest possible horizon were it not that the floor on which 
the Coal Measures rest is so irregular. Southeast of Palmyra 
(Tp. 76 N., R. 22 W ., Sec. 5) the Saint Louis is 329 feet below 
the uplands or 546 feet above' sea leveL 

The strata are nearly horizontal, the dip rarely reaching as 
much as two degrees southwest, but because of the slight dip to 
the southwest and the slope of the surface to the northeast, the 
several strata gradually approach the surface toward the north
east and recede farther and farther from it toward the south
west. Southeast and northwest the old Saint Louis surface lies 
as nearly horizontal as any surface carved into ridges and val
leys by erosion may be expected to lie. . 

About sixty-eight feet above the lowest horizon are unsatis
factory indications of a second horizon; while a marked third 
horizon lies '712 feet above sea level, or 225 feet below the' up
land surface at Milo. This latter horizon is the upper one in the 
two groups found at and below the altitude of 725 feet above 
sea level, l'!-nd marks the upper part of the group of strata in 

- Geo logy of Warren Count y , I ow a Geol. Surv ., Vol. V, pp. 344· 34 7 ; D es Moines, 
1896. Immedia t ely a fter the panic of 1893, ther e wer e a la r ge number of fa rmer s ' 
mines taking coal from thin seam s. The numb er of these has s teadily decreased ; while 
a ll of the mines n OW in operation, w ith one unimportant excep t ion a r e w orking coals 
known for m a ny years. Professor Tilton' s account t a k es cogniza nce, th er ef or e, of a ll 
information obtaina.ble a.t the present time. 
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which coal has been formed of greatest thickness near Des 
Moines on the north and Lucas on the south. At this same level 
lies the lowest coal penetrated by Earle Brothers, in section 9, 
southeast of Spring Hill. At this same level also lies Caldwell 
and Cassidy's mine in section 31, just west of Summerset; and in 
section 28, 'east of Summer set, Jones and Benham have mines 
where there is a local thickening of the coal, if not an inde
pendent basin. To a continuance of this same horizon belongs 
the seam of coal in the bluff at Ford. This particular horizon, 
then, is marked by evidence of coal so widespread and of such 
thickness (two and a half to three feet) that the horizon may 
be considered as one especially rich in coal. 

Coal Seams of the Upper Group. All 'seams, evidences of 
which have been found above' the horizon last described, outcrop 
along ravines at different points in the county. The first of 
these, the lowest of the group, is to be found in the central part 
of the county, at and above a level of 800 feet. It lies at the, 
level of Middle river east of Spring Hill, in section 2, and at the 
level of North river in sections 19 and 20, Greenfield township. 
On South river it is about on a level with the river bed sou,th of 
Indianola, but it dies out before reaching Milo. Another seam, 
a few feet below the position of the one last mentioned, is at 
Summerset, about the level of the railway tracks. East of Sum
merset it is frequently drifted as a surface seam. Another seam 
on this same horizon appears at the level of Whitebreast creek, 
in section 35 of Whitebreast township. 

These upper seams mark quite an important coal horizon. 
The coal, under favorable conditions, is quite uniformly eighteen 
to thirty inches thick. 

Above this horizon, in the west-central part of the county, two 
others exist over quite an area, the first about thirty-five feet 
above it, the second forty-five still higher up. The lower of 
these two seams furnishes an easily accessible supply of coal 
in J efferson township, the upper seam appearing only at the 
higher points along the divides. The horizons of these two 
seams are also marked in White Oak, Otter and Liberty town
ships by indications of coal. The upper seam is drifted in a 
few places while the lower of the two horizons is drifted in the 
vicinity of Milo and in the south-central part of Belmont town
ship. Both horizons appear in the ravine of section 26, southeast 
of Lacona, and the lower of the two is mined a mile north of 
Lacona. , 

Intermediate Coal Seams. Between these two groups of 
. seams, one at and below a level of 725 feet in the central part 
of the county, and the other at and above 800 feet-belong the 
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seams outcropping along the ravines in southern Richland, Pal
myra and Union townships, where they are often drifted for 
local use. These latter seams frequently present a thickness of 
eighteen inches of good coal, and are more nearly related to the · 
upper of the two groups of seams in the centra:l part of the 
county than to the lower group. 

The carbonaceous material found in the well at Milo at a depth 
of 150 feet from the surface, or at an elevation of 775 feet, sug
gests, together with the position of coal in Palmyra and Union 
townships, a coal horizon that may be looked for at a correspond
ing level in the southern part of the county. 

In the southwestern part of the county the single coal seam 
that exists will not afford very profitable mining, nor are there 
local indications that there are seams to be reached by shafts of 
moderate depths. The nearest coal seam to the northeast would, 
if extended beneath Virginia township, lie about thirty feet be
neath the river bed at the mouth of Limestone creek. To the 
east of Limestone creek, nothing but sandstone appears till the 
vicinity of Squaw creek is reached. 

All of the mines in operation in this county are small local 
affairs, using man and car haulage, and if shafts, primitive 

\ 

methods of hoisting. The more important banks are near La-
cona, Milo,Summerset, Carlyle and Norwalk. They will be men
tioned more minutely below. Practically all of the county's 
production has been consumed within its own borders. 'The 
annual output has never been considerable ; but, on the other 
hand, it has seldom dropped as low as 1,000 tons. Commonly, 
Warren has mined between 5,000 and 25,000 tons per year. In 
1900, one of the banner years, the tonnage published by the Iowa 
Geological Survey was 27,824. Since that year the output has 
gradually declined; for the year ending June 30, 1908, the State 
Mine Inspectors report a production of 5,950 tons. These fig
ures do not, however, include coal taken out by small country 
banks, working only two or three men for part of the-year. The 
six principal mines of the county employ only thirty-seven men. 
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NORTH RIVER VALLEY. 

Descending North river from the west county line, an expos
ure of good coal is met with a little over a ~le down stream 
(Linn Tp., Sec. 32, Sw. qr., Be. 1~.:). As measured by Tilton, the 
section is: 

FEET. INCHES. 

8. Sandstone, gray, easily decomposed ...... .. . . ...... 1 6 
7. Shale, clayey, blue, jointed . .. . .............. . ..... 5 
6. San~stone, very fossiliferous.............. . .. .... 7 
5. Shale, clayey, blue, jointed~ sandy above. . . . . . . . . . . 6 
.4. Shale, clayey, black.............................. 4 
3. Sandstone, ''" nodular, reddish . ...... . ....... : .. . '. . . 3 
2. Coal, very good ............... . . . .. . ...... . . . .... 3 6 
1 Fire clay, · exposed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Two miles northeast of this exposure (Sec. 34, Ne. qr.), a. 
forty-foot shaft was sl;lnk to what is probably the same seam. ,At 

'\ this point th~ bed is three feet in thickness. 
, Two miles southwest of Norwalk and a half mile north of the 
river (Sec. 23, Nw. qr., Se. IJ,.J is the local mine of the Hartshorn 
and Son Coal Company. The shaft is sixty-nve feet deep to a 
seam thirty-two inches thick. Hoisting is effected by a traction 
engine attached to a drum. The seam exhibits a dip of one foot in 
sixty to the north. The roof is an argillaceous .shale which re
quires considerable timbering; the fioor is a fire clay that shows 
some tendency to heave. Two miles southeast of Norwalk, a coal 
lying a few feet above water level has been reached by shafts 
and slopes at various points along North river (Sees. 19, 20, 21 
and 29, Greenfield Tp.). The seam varies from two to three feet 
in thickness. The Hawkeye mine now supplies a good grade of 
coal to the surrounding farmers . . Down river (Sec. 22), the 
coal is found sufficiently far above the river to be reached by . 
drifts. 

A few miles southwest of Carlisle, drifts and shafts have 
reached a thirty-inch coal from the southside of North river 
valley (Allen Tp., Sec. 8). A bit more than half a mile south; 
of the river three mines are now supplying a local trade. They 
are located in the upper portions of the valleys of small tribu
taries to North river, at an elevation of from forty to fifty feet · 
above the level of the river. The seam varies in thickness from 
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thirty inches to' three feet. A fairly CQnstant characteristic Qf 
the bed is a " sulphur band" Qf black jack and irQn pyrites 
abQut Qne inch thick, which lies near the middle Qf the cQal. The 
rQQf is a "slate" Qf fair stability, althO' ugh weak in places. The 
J Qhn GrQss mine fQrmerly wQrked a twenty-fQur fQQt shaft, 
but a slQpe has recently b.een Qpened (Allen Tp., Sec. 8, Sw. qr., 
SW. 1;4 ). The cQal may be seen QutcrQPping here in a ditch near 
the slQpe mQuth. A few hundred feet sQuthwest is the new Peter
SQn cQal hank, a ' slQpe 180 feet in length to' the coal. A half 
mile east is the Myers and Farrel shaft, thirty feet in depth 
(Sec. 8, Se. qr., Nw. 1;4 ). HQisting is dQne with hQrse ~nd gin. 
W Qrk has been chiefly SQuth and west Qf the' shaft. FQr 300 feet 
frQm the shaft the dip is sQuthwest, then ceases, and finally be
-CQmes slightly reversed. 

MIDDLE RIVER VALLEY. 

AlQng the upper CQurse Qf Middle river, in Warren, little min
'jng has been atte-mpted and a large part Qf the cQal used is take:p. 
frQm beds less than fifteen inches in thickness. There are, hQW
·ever, several places where wQrkable seams are knQwn. SQuth
east Qf Spring Hill, a bQring made by Earle BrQthers near. their 
Qld shaft furnished the suggestive recQrd given belQw (Tp. 76 N., 
R. 24 W., Sec. 9, Nw. qr., Se. ~4) . The tQP Qf this drilling is 
twenty-eight feet abQve the river bed, sO' that the first seam men
tiQned in th~s r ecQrd is that which is fQund to' pass beneath the 
'river bed clQse by. 

FEET. 

17. Soil and clay .............. . .. . . . . .... . .. .. . ... . ... . .. . " 8 
16. Shale, clayey, blue .. . .... . ....... . . .... .. .. . ..... .. . .... ~ . 6 
15. Sandstone ..................... .... ....... . .............. 1 
14. Shale, clayey, dark ... .. . ......... : . ........... .. ......... 1 
13. Coal .. .. ....... . ......... . .......................... .. : .. 1 
12. Fire clay ....... . . . . .. . ............. . ... . ............ .. ... 2 
11. Shale, sandy, hard . ... . .. . .. .. . . . . .. .. .................. . . 13 
10. Shale, clayey ................... ... ...... .. ..• . .......... ,;, 

9. Sandstone ............ . . .. . . .... . .. ... .. . . . ...... , . .. .. .. 1':4 
8. Shale, clayey . .... .. . . ....... ... . ........................ 12 
7. Shale, clayey, black .... . ........... . .. . ........... . .... .. 5 
6. Coal ... . ..... ... ......... .. ... . .... . ......... . ...... . .... 21h 
5. Shale, sandy, hard ...... . . . .. ................ .. . .. ... ... .. 21 
4. Shale, clayey, r ed and blue ..... . . .. ... ......... .... . . ..... 34 
3. Sandstone, dense ... ... .. .... . . ... .. . .... .... ..... . ....... 1"_ 
2. Shale, clayey, black .. . .... .. .. . .. . . .. . ...... . . ..... ...... 5 
1. Coal .... .. . ................... .. . . ...... ............. .. .. 4 
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According to Professor Tilton's geological cross-section along 
Middle river, number 1 of the above record occupies the same 
horizon as the coal mined at Ford, on the Des Moines river. 

Between Earle Brothers' shaft and Summersei, only thin coals 
have been reported. At Summerset, shafts were sunk sixty to 
100 feet to the so-called '" third vein." which was four feet in 
thickness. Nothing has been done at this point for some years, 
but two miles northeast ·is a group of local mines working in a 
seam which lies from fifteen to thirty feet above the low water 
level of North river. This bed varies in thickness from thirty 
inches to three feet where worked, and shows persistently, about 
one foot above its base, an inch or less of iron pyrites. In this, 
as in its altitude, the seam corresponds closely with the coal 
worked near Carlisle. It has a slight dip to the south. The 
roof is a thin layer of black "slate" overlain by a thin arena
ceous limestone which ;renders the whole secure, except where 
the base of the drift approaches perilously near the coal. Sixty 
feet above the seam now worked is a fifteen-inch bed which has 
been mined a little. From sixty to forty feet below the seam now 
worked is a heavier bed, said to be as much as four feet thick in 
places. Between the two lower seams a thin bed, known locally 
as the" lost vein," is sometimes present and sometimes absent . . 
Two mines are now supplying a local trade from the seam first 
described. The Overton mine (Tp. 77 N., R. 23 W., Sec. 33, Nw. 
qr., N e. 1JtJ is taking coal from a .shaft recently sunk 125 feet . The 
Buchanan mine operates a shaft thirty feet. deep ' on lower 
ground, one mile north (Sec. 28, Nw. qr., Se. 1;",). The lower 
seam was also worked in this vicinity formerly. 'The accom
panying figure illustrates the sequence of strata above the lower 
coal, which probably lies in the Ford horizon. 

Three small mines are now working at and near Ford. Con
siderable coal has been taken out in the past from a seam which 
outcrops along the base of the bluff until it comes to an end as 
it reaches the water level of Middle river, one-fourth mile east 
of the Clarkson bridge. The stratigraphic relationships of the 
Ford coal with other seams along the Des Moines river have 
already been discussed in the chapter on Polk count}T. 

' \ 
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FEET. INCHES. 

24 19. Drift, yellow sands and 

1 1 

7 

4 
2 

1 2 

3 4 

5 

7 

8 

10 

5 

10 

6 

2 

2 

2 

10 

variegated clays. 

18. Limestone, blue, fossil-
iferous. 

17. Shale, blue, argillaceous. 

16. Lime$tone, fossiliferous. 
15. Shale, black, fissile. 
14. Coal. 

13. Fire clay. 

12. Sandstone, with nodules 
of black limerock. 

II. S~ale, gray with streaks 
of red. 

10. Sandstone. 

9. Shale, argillaceous. 

8. Sandstone. 

7. Shale, argillaceous. 

6. Lim(:!stone. 

5. Sandstone. 

4. Sp.ale, argillaceous. 

3. Shale, black, somewhat 
fissile. 

2. Coal. 

1. Fire clay (exposed). 
Figu re 40. Section of shaft a t B ennum mine. Summerset. 

The Locust Grove Coal Company have a thirty-foot shaft a 
little less than a mile southwest of Ford (Richland Tp. , Sec. 9, 
Sw. qr., Sw. 14 ). Hoisting is by horse-gin; pumping by traction 
engine. The seam is level and shows a thickness of four feet 

12 
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four inches. A constant feature in it here is the inclusion of a 
band of black jack about eighteen inches above the base of the 
coal. The thickness of the band, from eight to eighteen inches, 
is included in that of the se~m as giv"en above. Above the coal 
is fourteen feet of slate ; n'ext higher, six feet of the massive 
Ford sandstone. 

A slope, sometimes called the Red Diamond, is taking out a 
large pillar left by the old Fordville company in their workings 
opposite the store at Ford. The r09f over this particular piece 
of coal is not good. The" dirt band" found at the Locust Grove 
is practically lacking at this point; but more sulphur is present. 
The .old workings are said to .extend back nearly a mile fr om the 
face of the bluff. 

Another slope is being operated opposite the Ford station, 
where the seam is from three feet to fifty inches in thickness, 
and shows only a one-inch" dirt band," near the base of the coal. 
There are no " slins. " Rolls in the roof occasionally cut out all 
or part of the coal. The roof is' an infirm black" slate," which 
may be as much as twelve f eet or as little as six inches in thick
ness, and is capped by the heavy Ford sandstone. The present 
company, having run 350 feet into the bluff, is heading off part 
of the old Fordville workings. 

SANDYVILLE DISTRICT. 

In the southwestern quarter of the county, very little coal has 
been found and only thin coals have been worked along South 
river above Ackworth. In the vicinity of Sandyville, east of 
Ackworth, some two and three-foot coal is known. One mile 
west of the village, two feet of good coal has been reached by 
drifts (Union Tp., ·Sec. 20, Ne. qr., Ne. 1,4 ). Three miles north 
of the town three coals are shown in the following exposure 
( Union Tp ., Sec. 3, Se. qr., Nw. 1,4 ) : 

FEET. INCHES. 

10. Drift .. .. .... . . .. . .. ... . . ...... .. . . . . . .. . . . ... . . .. 15 
9. Shale, clayey, black .. . . .. .. ...... . . . ... . ... . ..... 2 
8. Coal .... . ..... . ... ... .. ... .. . . . ... . .. .... · ·· · · · ·· 1 
7. Shale, clayey, gray ... . . .. ...... . .. ... . .. ... . . . . .. 4 
6. Limestone, gray, arenaceous, fossiliferous..... . .... 2 
5. Shale; clayey, gray .. .. . . .. .. ... .. ..... . .......... 8 
4. Coal . . . .. .. . . ...... . . . . . . . . . .... .. ............. . . 3 7 



WARREN COUNTY 

3. Shale, gray ........ . ..... ........ .. ............... 34 
2. Coal .. ......... . ................................. 1 
1. Shale, clayey (exposed to South river) ............. 2 

1 
6 

]79 

A mile south of ' this exposure, in the valley of a small creek, 
a three-foot seam was reached by a shaft twenty-four feet deep 
(Sec. 10, Se. qr., Nw. 1;4) . A mile northeast of the exposure, a 
coal from three to three and a half feet in thickness was entered 
by drifts (Richland Tp.; Sec. 35, Nw. qr., Se. 14). It will be seen 
that there is considerable workable coal near South river in this 
region, and it has been left practically untouched. On the north 
side of South river valley, in Palmyra township (Sec. 5, Sw. qr.), 
two drillings were carried to the base of the Coal Measures. 
Only one of these, begun on higher ground than the other, 
showed coal. The drill record of the latter test is given in full 
below: 

FEET. INCHES. 

35. Soil ......... .. ....... . . .. ......... .. ...... . ..... 4 
34. Clay, yellow, with gravel below. . . . . . . . . . . . . . . . . .. 20 
33. Sandstone, yellowish . . ...... ... . . . . . .... . . .. ... . 11 
32. Shale, blue ... ........ ... ........ ........ . . .. ... 3 
31. Limestone, fossiliferous ...................... .. . . 4 
30. Shale, black .... . . .. ............ '. . . . . . . . . . . . . . . .. 4 
29. Coal ......... . ............ . .. .. ..... . .. ...... ... 1 8 
28. Fire Clay ........................... . . ..... . .... . 8 
27. Sandstone ....... .... .... ... .... .. ..... .. .. . . . .. 4 
26. Shal~, gray ..... .. ... ....... ..... .. .... . .... .... 12 
25. Shale, clayey, black .... .... ................. . .. .. 2 
24. Coal . . ... .... . .......... .. . .. ....... . . .. .... . ... 1 
23. Fire clay .. ...... ........... . ...... . .... . .. . .... 3 
22. Shale, clayey ... : ... . :. ... ... .... . .... ... .. ... . .. 16 
21. Shale, clayey, red running to brown, bed of South 

river . .. . .. . .. ..... .... ...... .. . ................ 26 
20. Shale, brown, sandy below. . . . . . . . . . . . . . . . . . . . . . .. 19 
19. Shale, bituminous .... .. .. . .. . .. ... .. .. .. ........ 2 
18. Shale, clayey . .... . .. .. ... . ......... . . ....... . .. 14 
17. Shale, clayey, black. .. .. .. ... . .... . . .. .. . ... .. . .. 6 
16. Coal ....... . ...... .. ............. . ..... . ... . .... 3 8 
15. Fire clay ...... . . . . .. . , ... ........ .. .. .. ....... . 4 
14. Shale, gray with hard bands.......... .. .. .. .. .... 10 
13. Shale, soft, blue, with bands of gravel.. . ......... 27 
12. Shale, sandy .......... .. ........ . . .... . ... .. . .... 11 
11. Sandstone, compact ...... . .. . ......... . . ........ . 6 
10. Shale, bright, with ironstone bands. . . . . . . . . . . . . . .. 17 

9. Shale, clayey, red, blue, and brown ......... . .. . ... 26 
8. Sandstone, fine-grained .. . .. '. . . . . . . . . . . .. 4 
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7. Shale, light above, dark below, har.d ..... . ..... ~ .. 23 
6. Coal .. . ...... . ... . ... . ..................... 00.... 1 10 
5. Fire clay .. . ..... .. .............. . .... ............ ' 2 
4. Shale, clayey, black ...... . ..... . ............... 16 
3. Shale, light, with hard bands............ .. ..... . 7 
2. Shale, gray, very hard and sandy...... . . . . . . . . . .. 12 
1. Saint Louis limestone . .............. ... .. . ...... 38 

Total .......... .. .... .. ....... ..... . .. .. ' .' ..... .. 367' 2 , 
South and southeast of Sandyville, along Coal and Fly creeks 

and their tributal'y branches, numerous drifts and slopes have 
taken coal from thin beds. In almost all cases these seams show 
thicknesses of less than two feet . Heavier coal could probably 
be found by drilling. 

MILO DISTRICT. 

Three miles southeast of Milo, on Flank creek, is a field show
ing a basin of coal from thirty to forty inches in thickness. The 
coal i of medium grade, thin bands of pyrite being interspersed 
through its substance. Tw.o other seams are found at slightly 
higher levels; they are commonly thin, yet occasionally show as 
much as two feet of coal. The lower bed is tapped during the 

. colder months by shafts, slopes, and drifts at several points in 
sections 28, 29, 32 and 33 of Belmont township and in the north
ern portions of sections 3 and 4, Whitebreast township. The 
most important of these small mines at the present time is, per
haps; the Heinen drift (Belmont Tp., Sec. 33, Ne. qr., Ne. 1,4 ), 
where the bed lies at an altitude of 835 feet above sea level. Mr. 
Heinen is now pulling pillars and preparing to move to a new 10- . 
cation not far up Flank creek, where three feet of coal has been 
found in a well. 

On Otter creek and its tributaries west and southwest of Milo, 
is a group of small local mines. One mile west of Milo (Otter 
Tp., Sec. 13, Sw. qr., Sw. 1,4 ), is the Hollingsworth bank, reached 
by a shallow shaft. The seam is eighteen inches thick. This 
mine has been idle for two years, but may be reopened. One 
mile southwest (Sec. 23, Nw. qr.), Joe ·Mitchell works intermit
tently a slope for the local trade. This coal is also thin . The 
principal mine of the district is the Bayles bank, one mile and a . 
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half southwest of Milo. A slope is now being driven in from the 
valley of a small "ditch" (Sec. 26, Ne. qr., Ne. 14), it being 
planned to use the old shaft as an air course. A seam has been 
worked by numerous openings in this neighborhood since 1870. 
It is a fairly clean coal, showing a thickness of from twenty-one 
to twenty-seven inches. It grows thinner to the west and ex
tends but a short distance east into section 25. In sections 32, 
33, and 34 of Otter township and in 5 and 8 of Liberty township 
thin coals have been feebly exploited at numerous points along 
the stream!;;. 

The coal beds of the Bayles area appear to lie in fairly definite 
horizons and have, accordingly, been termed by the miners the 
"first," "second" and "third" veins . The coals, however, are 
not continuous, but lie in basins of limited extent at levels which 
approximately correspond. The altitude of the bed chiefly 
worked at present is about 870 above tide. About thirty feet 
below and fifteen feet above are other horizons which have 
yielded only thin coals. 

LACONA DISTRICT. 

One mile north of Lacona, the Jones mine is operated during . 
a portion of the year. A bed two and a half feet in thickness is 
reached by a shallow shaft. Farther north, on Wolf creek, and 
southeast near Whitebreast creek thin beds have been reached 
at one or two points. Southwest of Liberty Center (Liberty Tp., 
Sec. 29) a little coal is still taken from a sixteen inch bed during 
the winter months. 

MARION COUNTY 

Marion county embraces the northwestern portion of what . 
has proved the most prolific section of the Iowa coal field, and 
includes some of the best coal basins in the state. Topograph
ically, the greater part of the county is rough, as the result of 
the excavation of valleys by several important streams, chief 

. among which is the Des Moines river. The topography !tas af
fected the coal industry in two ways: it has favored it by afford
ing an easy means of locatIng and reaching coal beds exposed · 
in the valley~ beneath the drift, while it has hindered it by check-



• 

182 COA.L DEPOSITS OF SOUTH CENTRA.L lOW A 

ing the building of railroads excepting along a few rather cir~ 
cumscribed lines of travel. A number of railroads do traverse 
the county; yet their courses are such that they can carry Marion 
coal only Into territory already supplied by fields enjoying the 
advantage of a shorter haul to the centers of consumption. This 
is a defect that will be remedied in the course of time. 

In the eastern half of the county the base of the Coal Measures 
lies at no great depth beneath the surface of the county. In 
fact, the larger streams have cut completely through the Des 
Moines· beds in the lower portions of their courses so as to ex
pose the Saint Louis limestone in the lowlands. Thus, the Des 
Moines river flows over the limestone as far up the valley as 
Howell and over an isolated exposure of it just below Rousseau; 
English creek leaves the Coal Measures just below Flagler; 
South Skunk river and Thunder, Walnut, and Cedar creeks also 
uncover the Saint Louis for several miles above the points at 
which their waters enter Mahaska county on the east. The 
Coal Measures, therefore, are not v~ry thick in the eastern half 
of the county, although above depressions in the very uneven 
surface of the Saint Louis limestone, coal may be found below 
the level of the basement formation at the outcrops mentioned. 
Owing to the general dip of the strata to the southwest, the Coal 
Measures of the southwestern part of the county attain greater 
depth than do those in the eastern. Few deep drillings have been 
made in this area, so that only a general idea of the a,:erage 
depth of the surface of the Saint Louis may be offered. At Milo, 
a few miles from Marion county in Warren, the base of the Coal 
Measures was reached at a depth of 328 feet, making its eleva
tion above sea level about 609 feet. Borings in Lucas county, 

. Oll the south, place the Saint Louis at about the sam8 average 
level in that quarter. Results obtained by borings farther north 
in Warren county and in Polk do not deviate materinHy from the 
figures already given. It is probable, then, that the thickness 
of the Coal Measures in southwestern Marion seldom exceeds 
4(10 feet and more often approximates 300 feet or less. 

Marion county contains in local" swamps" some of the thick
est coal in the state. Vertical heights of as 11.11lch as sixteen feet 
have been reported from more than one minE, but in slich cases 
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the · value of the <;oal is often decreased by the presence of con
sidera ble foreign substance or 'by weakness in the overlying 
stratum forming the roof. Coal appears to be abundant' in all 
parts of the county; very rarely is a test hole sunk without en
countering at least one seam. Nevertheless, the discovery of 
thick coal in one pocket by no means indicates the presence of 
a workable field in the neighborhood. 'The coal lies in isolated 
basins of lenticular shape, many of them small, and it has been 
known to thicken and thin with startling rapidity when followed 
short distances laterally. It is not safe to sink a shaft to any 
seam until its extent has been accurately determined by a free 
use of the drIll. Such prospecting operations have been ac
tively carried on within the limits of the county and coal rights 
covering large tracts of land have been reserved by companies 
now operating in neighboring counties on the east and south
east. When the fields in which these companies are now working 
approach exha,ustion, it is reasonable to suppose that they will 
turn their attention to Marion. Large sections in the sontlm'est
ern corner of the county have been neglected, and yet this is 
the most promising territory of all, since under it the Coal Meas
ures are presumably thickest. The building of a railroad 
through this area would be followed by rapid coal development. 

F igure 41. Irons tone m ass in coa l bed, 

Difficulties attendant on mining in Marion are little, if any, 
greater than in other sections, yet some trouble is experienced 
from the more than usually large number of "bowlders " often 
encountered. These" bowlders" are sometimes sandstone con
cretions, yet much more frequently they are of impure carbon
aceous limestone, black on freshly broken surfaces, but whiten·· 
ing after exposure to the atmosphere. "Bowlders" are COH1-

monly oval or lenticular in shape and lie with their long axes 
·paralle] to the bedding planes of the strata. They often occur 
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in aggregations, leaving large areas perfectly clear. Their fav-
6rite position is in the top of the coal, next the roof, and they 
are apt to be most numerous where the coal is abnormally thick. 

Marion has always been an important producer and has shown 
a steady and consistent gain in output, aside from temporary 
setbacks. The annual production fer 1860 is given in the federal 
census reports as 1,548 tons; for 1870 as 4,313; for 1880 as 72,-
550; and for 1890 as 145,180. The output of the last ten years 
as given in reports of the Iowa and United States Geological 
Surveys is as follows : 
YEAR. TONNAGE. YEAR. TONNAGE. 

1898 . . ............. . ........ 127,293 1903 ... ......... ...... .... . . 324,859 
1899 ......... . .............. 232,351 1904 . . ..... . ..... ... ........ 314,908 
1900 .. ... ... . . .. .. . . .... .. . ,"209,22.3 1905 ........................ 338,812 
1901. .. ................... . . 149,917 1906 .... .... ....... . . ... : ... 372,750 
1902 . .. . .. .. ...... .. . ....... 269,724 1907 .... . ..... . ............. 346,999 

The report of the 'State Mine Inspectors for the year ending 
.Tune 30, 1908, shows a slight falling off. 

Number of m ines ................................. ... .... . 20 
Number of tons of all grades produced ...................... 327,745 
Number of men employed ....... . ............. ... ... ...... 693 

Marion now holds sixth place among the coal counties of the 
state, having recently yielded fifth place to ·Jasper . The price 
per ton at the mines is lower here than in other parts of the 
state, being only about $1.40. 

Mining is now most actively carried on in Liberty township. 
Flagler still ships considerable coal; while smaller mines may 
be found near Pella, Harvey, Dunreath, Knoxville, and Coal
port, and on Whitebreast creek. In the following account brief 
mention is made of the mines found in opera:tion in September, 
1907. Material has been freely taken from earlier reports of 
this Survey. * 

No attempt has been made to correlate the various coal basins, 
for no regularity in their stratigraphic position has as yet been 
deciphered. The roughness of the county renders extremely 
uncertain attempts to assign any particular relationship to coals 
geographically separated; while the inconsistency in character 

"Keyes. Iowa Geol. Surv .. Vol. II, pp. 317-340 ; Des Moin es, 1 894. Mille r, Vol. xr, · 
iPP. 169-182; D es Moines, 1901. 
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of the lower Des Moines strata makes the' advisability of such 
attempts doubtful. The forthcoming publication of detailed 
topographic maps of the Knoxville and Pelia quadrangles by the 
United States Geological Survey may, perhaps, aid in determin
ing the possible value of future correlation work on a large 
scale . . 

DISTRICT NORTH OF THE DES MOINES R~VER. 

Morgan Valley. In the northwestern corner of the county two 
seams, separated by a vertical distance of ten feet, outcrop just 
above the level of the Wabash ' tracks. The upper seam, four 
feet or less in thickness, is capped by a massive sandstone that 
reveals its close relationship with the Ford horizon. The lower 
is one foot or less in thickness, Up a ravine near Morgan Val
ley, a switch track was laid for a distance of three-fourths of a 
mile from the main line and coal was shipped over it from a mine 
situated at its extremity. The shaft was forty-five· feet deep 
to a four-foot coal which possesses :i.lso the heavy sandstone roof. 
This mine has been idle for s.everal years. One-fourth mile south · 
(Perry Tp., Sec. 4, Sw. qr., Sw. 14 ), beside the tracks of the 

. same switch, brick and tile is being made from Carboniferous 
clay underlying a twenty-inch seam of coal. The seam outcrops 
near the bottom of the valley. A compact sandstone roof makes 
it possible to excavate the clay in broad rooms, with an en"try . 
fifteen feet wide at the foot of the short slope. Only the upper 
ten or twelve feet of clay is utilized, the coal being at first left 
up for a roof. As the working face advances, the coal is removed 
and use.d at the plant. 

Along the river, below Morgan Valley, several outcropping . 
seams have been drifted from the sides of the bluffs. These 
.coals are either thin or of limited lateral extent. At Dunreath, 
however , extensive mining was carried on many years ago. 
Miller* recognizes the. existence of four horizons near this vil
lage : the first forty-five feet above river level, the second fifteen 
feet lower; the third twenty feet beneath the second, and the . 
fourth at low-water level in the bed of the river. All four hor
izons do not bear coal at anyone point. The coal in the lower 

'Iowa GeoL Surv., VoL XI, p. 176; Des Moines, 1901. 
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two horizons is thin in most cases. The second seam is the ' one 
from which the larger mines of the district obtained their sup
ply, and may be correlated with the coal found occupying a de
pression in the Red Rock sandstone in the quarry near Red 
Rock. At Dunreath, the seam is from four to seven feet in 
thickness. The Black Diamond mine (Red Oak Tp., Sec. 26, Sw. 
qr., Nw. 1;4 ) removed the coal from about seventy acres; the Suc
cess (Sec. 27, Nw. qr., Sw. 1;4 ), from approximately forty acres. 
The upper horizon shows a thickness of two and a half feet 
where it has been drifted to some extent at its outcrop in th,e 
hill south of Dunreath. 

The New Dunreath Coal Co., northeast of the village, plans to 
reopen its shipping mine during the coming winter (Sec. 22, 
N e. qr.). With the exception , of a few months, this shaft has 
been idle for two' years because of trouble with accumulating 
water. The shaft, fifty feet deep, reaches what is probably the 
second Dunreath horizon, in which the coal is here four and one
half feet in thickness. A short spur has be~n built from the 
main line of the Wabash railroad. Hoisting is done with a 
double, geared engine with cylinders 14x20 inches, 

Two miles northeast of Dunreath a group of small, local 
mines have operated intermittently. At the present time Le 
Grande coal bank is the only producer (Red Rock Tp., Sec. 13, 
Nw. qr., Sw. 1;4 ) . This is a slope 200 feet long, with a maxiUlUm 
grade of one in three. In excavating the air shaft, six feet of 
surface material, a small coal "blossom," three feet of fire clay, 
and forty feet of shale were successively encountered before the 
thick coal was reached. The seam worked is four feet in thick
ness and, so far as now known, dips toward the south. Iron- ' 
stone "bowlders " are freely dispersed through the coal and 
contingent portions of the roof and underlying fire clay. A" sul
phur band," two inches or less thick, occupies a central position 
in the coal. Whether the seam worked here and those sometimes 
exploited in neighboring mines are identical is difficult to de
termine; for a network of small streams has cut deeply into the 
horizon on every hand. 

At the Red Rock quarry, southeast of Dunreath, is the small 
(',oal basjn already mentioned, and illustrated jn the accompany-
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ing sketch. At its point of maximum thickness, this seam 
shows six feet of coal. 

Otley. One mile southwest of Otley is a basin containing coal 
from four to seven feet in thickness, with 'an average of five 
feet. At one time the Otley Coal Company did a shipping busi~ 
ness in this field; but now only local mines are operated. The 
Yukon, or Vriezelaar, mine , (Summit Tp., Sec. 21, Se. qr., Se. 
1,4) has enjoyed a long continuance. The main entry runs east 
and southeast for a considerable distance, showing at its ex
tremity a slight dip to the east. The roof is a fairly firm shale, 
showing, a~ does the coal 'itself, occasiona'l streaks of pyrites. 
The mine is entered by a gentle slope 125 feet lo'ng, over which 
cars are hauled by means of a pull-rope attached to a small, 
single engine, About twelve men are employed during the win
ter. A short 'space northeast, on the same forty acres of land, 
is the small Hollingsworth & Rickabaugh slope to the same seam. 

Pella. Pella itself lies on a rather level divide on which, over 
a,limited area, the surface drainage is poor. The water sinking 
through the porous soil has tended to destroy the value of what 
coal lies immediately under the city; so that all mines now work
ing are situated a few miles from the corporation limits, These 
mines do no shipping and are not large affairs; yet they do an 
important wagon trade. Two miles northwest of Pella (Lake 
Prairie, Tp., Sec. 32, Ne. qr., Se. 14 ) is the Buwalda mine, where 
coal is taken from a seam which varies in thickness from three 
and a half to five feet. In places six feet of coal has been en
countered, but in such cases the condition of the overlying" draw 
slate" made mining impracticable, The shaft was sunk 112 
feet, chiefly through sandstone, and is most fortunately placed 
at the lowest point of the basin. Sa:odstone forms the roof, ex
cept where slate somewhat erratically intervenes between it and 
the -coal. The same coal was mined from a shaft situated one
fourth mile east. It is estimated that this ,coal pocket contains 
about 200 acres, less than half of which has been' worked out. 

The Dieleman Coal Company has a shaft to a seam of similar 
thickness one mile south of the Buwalda (Sec. 5, Ne, qr., N. 112 )' 
In this shaft, which is 104 feet deep, less sandstone and more 
shale were penetrated, The main entries extend 100 ' yards 
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north and 150 feet south of the shaft., The seam is undulatory, 
as is usually the fact in this r egion. 

In the rough country on the border of the Des Moines river 
valley, south of Pella, seams outcropping in the ravines are oc
casionally drifted for local use. Several basins containing coal 
three feet or more in thickness have been located; but very lit
tle prospecting has been done and little is known about the 
nature and extent of the workable coal. 

DISTRICT SOUTH OF DES MOINES RIVER. 

Swan. Several shipping mines have operated at Swan, in the 
Des Moines valley near the Marion county line. The town is 
situated in the ,midst of a considerable coal field, not yet com
pletely mined out, but abandoned since 1898. Three seams were 
present, as shown in the following section (Swan Tp., Sec. 18, 
Sw. qr.) , the upper being about twenty-five feet above the level 
of the railroad track. 

SAMPLE DRILLING AT SWAN, 
FEET. I NCHES . 

10. Clay . ..... . ............. .......... . . .. . ........ .. 23,,/ 
9. Coal .. . . . .. . . ..... . .... . ..... .. ...... . .... . ... . .. 2 10 
8. Fire clay .. . . ... . .... " . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
7. "Slate" . ... . . ..... ........ . . ......... ... .. .. .... . . 11 8 
6. Coal . .. ... .. .... . ..... ... ......... . ...... ' ........ 3 3 
5, Fire clay .. ....... . . . ......... .. . . .. . .. ....... . .. 3 
4. Sands~one.... . .. . ........ .. . . . . ...... ... . ... .... . 1 6 
3. "Slate" .... . . . . .. . . . ...... : ........... . . ........... 20 6 
2. Coal ... .... ,' . . . ..... . .. .. . ... .. . . ... . ... . ... .. .. 5 6 
1. Fire clay ... ....... ....... ' .......... ...... ... . . .. 2 3 

Coal Creek. Several small country mines are occasionally 
worked by slopes and shallow shafts along Coal creek (Pleasant 
Grove Tp., Secs. 17, 20, and 21). The seam is seldom more than 
three feet thick. The upper part of the section given below is 
exposed on the west bank of the creek (Sec. 20, Ne. qr., Nw. 1;4 ) . 

FEET. I NCH ES. 
9. Surface wash .... .. . . . ...... . ... , . . .. . . ...... .. .. ~ 
8. Coal . . . . .. .... .. .... . .... . ... . . ..... . . . .... . . . . . . 6 
7. Fire clay . . . .. .... . . ',' . . ..... . ....... . .. . .. . ...... 2 
6. Shale, light-colored, argillaceous.. . ........... ..... 2 6 
5. Shale, drab, arenaceous . .... .......... ......... . . 5 6 
4. Sand'stone, gray, laminated or massive. . . . . . . . . . . . .. 3 
3. Shale, gray, arenaceous . . . . ...... . .. . .. ..... .. . ... 3 
2. Shale, black, upper 13 feet exposed to water level .... 30 
1. Coal .. .. ............. . . . . ...... .. . .. .... . .. .... .. 2 6 
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R ed Rock. One mile south of Red Rock, Keyes reports a 
four-foot coal lying immediately underneath the Red Rock sand
stone, twenty feet above river leveL This seam is said to have 
been opened on: Teter creek and to be exposed at the ferry at 
Rousseau. 

Whitebreast Creek. Along the upper portion of the valley 
of Whitebreast creek in Marion county, there is known to be 
much coal. Owing to lack of transportation facilities, only coun
try mines have been opened. These are located chiefly in sec
tions 24, 26 and 35 of Franklin township, and 19 and 30 of south-. 

. western Knoxville township. The following sequeuce (Franklin 
Tp., Sec. 26, Ne. qr., Se. 1,4 ) i~ typical. . 

FEET. INCHES. 

10. Drift and loess ...... ... . .. ... . . ........... . . 5 to 15 
9. Sandstone, very hard ..... . ............ .. . ... ..... 4 
8. Slate, gray ....... ........... . ... . ........... . .... 8 
7. Sandstone, yellow, soft . .. ............ .. . .. . : ...... 11 
6. Coal .......... .. ........... ...... ...... .. ........ 2 2 
5. Fire clay ............................ . . . . . . . . . . . .. 6 
4. "Slate," gray .. ................................. .. 10 
3. Coal,. at creek level . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 9 
2. Fire clay and black "slate" ............ .. ........ ... 60 
1. Coal .. .. ............. . ........................ 4 to 6 

Number 3 of the above section is the coal usually mined, al
though some has been taken from the outcrop of number 6. In 
general, t4e coal is quite soft. 

Gosport. Coal outcrops at several points along English creek 
in the vicinity of Gosport and has been drifted for local con
sumption. Where worked, the coal shows thicknesses of three 
feet and less, and near the outcrop naturally possesses a roof of 
poor stability. The coal seen along this creek probably belongs 
to a succession of basins lying in a limited number of horizons .. 
The advent of a railroad would probably cause considerable 
development work to be inaugurated. 

Knoxville . In the northeastern corner of the city of Knox
ville, a number of mines were formerly opened to ·supply the 
city trade. The coal was about three feet thick on an average, 
increasing to six feet in a few places. It is said to' have lain in 
a narrow trough running northwest and southeast and overlain 

. by black "slate" and small patches of sandstone. 
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In the valley of English creek, south and southeast of Knox
ville, several local mines have been opened to supply the sur
rounding country districts and Knoxville. Three miles south 
of Knoxville is a five-foot coal with a good roof of black" slate." 
Where reached by slopes, it dips southeastward. Farther east 
(T. 75 N., R. 19 W., Sec. 20), at least two coals, separated by 
twenty .feet of shale, are known. The lower may be reached 
from the valley by drifts and is from forty inches to four feet 
in thickness. Evidences of coal may frequently be detected in 
descending the creek from this point. Three miles southeast of 
Knoxville, on English creek, are two coal banks which do an 
important wagon trade. 'Of these, the most southerly is the 
Hayes bank (T. 75, R. 19, Sec. 15, Sw. qr., Nw. 14 ). This is a 
slope driven east to a six-foot seam which lies about forty feet 
beneath the surface at the slope mouth. The soapstone roof re
quires careful watching. 'The Miller bank is on the opposite side 
of the creek, one mile north (Sec. 9, Se. qr., Nw. 1~ ). A coal 
varying in thickne:;;s from forty inches to six feet is entered by 
a drift situated about forty feet above the level of the creek 
This seam is. the one also mined by the English Creek Coal Co., 
one mile north. It is said that a lower coal has also been found 
here; but details are not available. 

Flagler. The Whitebreast and other coal companies mined 
out more than 100 acres at Flagler. Since only the best coal was 
removed, there still remains a fair supply at the village aJ?d a 
few small mines are utilizing it. There are two horizons, both of 
which have furni~hed workable coaL The old Whitebreast No. 
11 worked in a lenticular basin which thinned rapidly in all di
rections from a central point where a thickness of fourteen feet 
is reported. The Knoxville Fuel Company has recently re
opened a slope in the hillside, just below the station of the Chi
cago, Rock Island and Pacific Railroad (T. 75, R. 19, Sec. 3, Ne. 
qr., Se. 1~ ) . At present an elevated tramway runs 800 feet from 
the slope mouth to a tipple beside the Chicago, Burlington and 
Quincy tracks; but a new opening is planned for the near future. 
Rope haulage is to be installed shortly. At the slope mouth the 
seam is only slightly below the entrance; it dips strong'ly to the 
north for 300 feet, becomes level for 400, dips north once more 
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for the next 600, and then remains constant in position to the 
end of the entries. Since the slope opens to the south, water 
does not drain off naturally, but must be removed by siphoning 

. and pumping. Prospecting in this neighborhood revealed a con
tinuous basin covering at least 500 acres. The coal is quite 
regularly five feet thick and is overlain by from twenty to forty 
feet of hard "soapstone" shale. A boring at -the Rock I sland 
depot shows that the seam lies forty feet below the railroa.d; 
while a trial shaft one mile north of the Knoxville mine shows 
a continuance of five-foot coal to that point . 
. On the south side of · the Chicago, Burlington and Quincy 

tracks, opposite the Knoxville mine, a few small slopes are .tak
ing coal left in old workings in the lower horizon. The amount 
to be won in this manner is not great. 

One mile west of Flagler, the English Creek Coal Company 
operates what is commonly known as the "Hawkeye mine," 
loading on a switch from the Chicago, Rock I sland and Paci
fic (Sec. 4, Se. qr., Se. 1,4 ) . The shaft" is .fifty feet deep to 
a seam which varies from three to six feet in thickness, and oc
casionally cuts out completely for short distances where rolls 
;lre present in the roof. The few" bowlders" in the coal do not 
give much trouble, nor do the slips, or geological faults, which 
sometimes change the level of the coal as much as three feet. 
The seam has a strong dip to the south. The mine has a good 

Figure 42. Fault in Hawkeye mine. Flagler. 

'.'slate" roof, separated from the coal by two feet of "draw 
slate." Hoisting is done wi.th a geared double engine, cylinders 
12x18 inches. Three thousand feet of tail rope used for under
ground haulage are propelled by an engine situated above ground. 
Much coal has been mined out here, but the company owns a 
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large field where work is now being carried on, one-half mile to 
the south. 

Coalport. At one time Coalport was an important town, sup
plying coal to the numerous steamboats then plying between the 
cities located on the navigable portion of the Des Moines river. 
With th~ cessation of navigation, mining on a large scale was 
abandoned and today only one mine is open-a drift in the face 
of the bluffs beside an abandoned channel of the river (Polk Tp., 
Sec. 14, Sw. qr., Se. 1,4 ). The coal here is from six to eight feet 
in thickness, lies fairly level at an elevation twenty-tive feet 
above that of the river, and has as a characteristic feature a 
four-inch" sulphur band" in its center. Rolls occur, though the 
coal is never reduced to less than four feet. The coal is soft, 
but will stand transportation; a little is hauled to Howell and 

FEET. 

6 

15 

30 

6 

14 

3 

8 

Drift. 

Sandstone, heavily bedded, 
with lepidodendrids, sigil
larids, fiJices and calamites 
·below. 

Shale, dark-colored, sandy in 
places. 

Coal (mined at this place) . 

Shale, bituminous. 

Coal, rather impure. 
l{i21~llll:J Sandstone, very thinly bedded , 
L and sandy shale (exposed 

to water's edge). 
Figure 43 . Sect ion a t Coalport (Key es) . 

shipped from that point. A lower seam is' also found here as 
shown in the accompanying illustration of the section found in 
the bluff. 

13 
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Harvey. Workable coal is known near Harvey, both north
west along the Des Moines river and south as far as. Walnut 
creek. Two local mines are now in operation a short distance 
south of the town. The V. R. Olive bank (Clay Tp., Sec. 9, Se. 
qr., Se. 1;(d is a hundred foot slope with a thirty per cent grade. 
The seam is four to six feet in thickness .and contains a few 
pockets of ironstone "bowlde'rs." The roof is eighteen feet and 
more of a "slate" bearing occasional arenaceous patches. One
half mile southeast is the Lone Star slope (Sec. 15, Nw. qr., Nw. 
14, ). The company is now pullin o. pillars preparatory to moving 
a short distance to a location nearer the center of the field. This 
particular basin is said to contain only thirty acres of good coal. 
With the exception of a few" bowlders" the seam is clean and 
regular. Both the above mines haul some coal to Harvey for 
shipment. 

The Hawkeye Portland Cement Co., located at Harvey, report 
that they have prospected 280 acres of land owned by them in 
section 20, Clay township, and 120 acres in neighboring parts of 
sections 21 and 28 and have found good coal under the greater ' 
part. The seam lies' at slightly varying elevations, but is never 
more than 100 feet below the surface. The borings are said to 
show from fifteen to fifty feet of soil and yellow clay, forty to 
sixty of light-colored shale, . six to seven and a half of coal, fol
lowed by fire clay, sandstone, and a succession of shales to the 
Saint Louis limestone. Between this area and Everest corporate 
interests control extensive coal rights on land which they are 
holding for future development . . 

EVe1"est . Liberty township, in the southeastern corner of the 
county, is now the scene of vigorous activity in the mining in
dustry. Everest . (Sec. 17) is a new mining eamp containing 
about 200 houses, the homes of employes of the Mammoth Vein 
Coal Co. The field is a large one and may be expected to turn 
out much coal. Mammoth Vein No. 5 is a short distance .north
east of the camp (Sec. 17, Ne. qr., Nw. 14, ) . In point of output 
it is the largest in the county a:p.d ranks well up with the best 
producers in the state. The average t.hickness of the seam at 
this mine is over eight feet; while as much as fourteen and a half 
feet has been carefully measured at one point. and sixteen feet is 
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reported at another. From the foot of the shaft the bed dips 
gently toward the southeast and rises towards the northwest. 
The roof is a firm" slate" about eleven feet in thickness. Coal 
is hoisted forty-five feet from the bed to the surface by a geared 
double engine with cylinders 12x14 inches. Steam is furnished 
by four boilers, two of seventy-five horse power each and two 
of 150 each. The equipment for producing the electric power 

~ 
~"---t-1r--~~==11 ~ 

~ 

Figure 44. Map showing shipping mines in southeastern Marion county. 

used at all the company's mines is located here. At No. 5, 
electric lighting is used in the main entries and haulage is ef
fected over 2,500 feet of track running northeast and southwest 
by two class .B Goodman motors. 

Mine No. 9 of the same company is one mile northwest of 
Marysville (Sec. 19, Se. qr., Se. 14 ). This slope is not yet devel-
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oped, although entries are completed for 1,000 feet and the mine 
is ready for work at any time. The coal is from six to ten feet 
in thickness. Near No.9, on Mr. Feagan's land, is a small drift 
supplying a local trade from the same coal bed. , 

The Mammoth Vein numbers 1'0 and 11 are a pair of slopes 
facing one another from opposite sides of a deep ravine (Sec. 
20, Ne. qr.). Formerly the two . openings were connected across 
the gulch by an elevated tramway and dumped their product at 
the same point. A fire so seriously damaged No. 10, however, 
that it has been temporarily abandoned. ,Electric power is con
veyed across country from No. 5 by cable. One class B motor 
hauls cars over 3,200 feet of r ack-rail track in No. 11, and 
along the side of the ravine to the tipple. Electric lighting is 
employed in the main entries. 'The mine is entered by ~ slope 
400 feet long, with a sixteen per cent grade. The coal avera:ges 
about five feet in height and is quite clean, except for "bowl
ders" of impure limestone, which are not a serious source of 
trouble. The dip is to the northeast, about sixteen feet in 100. 

Marysville. A number of small mines have operated in the 
valley of South Cedar creek, at and above Marysville. The 
Averymine, on the south side of the creek near Marysville (Sec. 
32, Ne. 'qr., Nw. 14 ), is now taking out some coal for local trade 
during threshing time and winter. At the end of a slope, 100 
feet long and with a grade of one in eight, is found coal six feet 
in thickness, lying not far from the level of the water in the 
creek. The dip is southwest and the overlying stratum a sand
stone. "Bowlders" of impure limestone occur in sizes ranging 
from pebbles to rocks three feet in diameter. The basin in which 
this seam lies apparently covers considerable territory in this 
region. A tract of land near Marysville has been purchased by 
one of the large coal companies of a neighboring county. 

Hamilton and Bussey. Many openings have been made in 
the area embraced between Cedar creek and the railroads con
necting Bussey and Hamilton. Just southwest of the latter 
town, there may still be seen the top works erected by the South
eastern Coal Company, which sank 200 feet to a seam from four 
to eight feet thick, but did not -develop the mine farther. There 
is good coal here, although "bowlders" and thin lenticles of 
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rock in the coal give some trouble. The York Coal Company 
worked a shaft 164 feet deep half a mile north of town, on the 
Wabash railroad. The -coal here was from three to six feet in 
thickness and was cut out by rolls in many places. The mine 
was abandoned one year ago . (1906). West and northwest of 
Hamilton' thick coal is found in several horizons; but reliable 
accounts of the r elationships of the various seams cannot be ob
tained, as little mining has been done for a number of years. 
The forthcoming pUblication of a topographic map will enable 
more exact correlations to be made. The section at the Novelty 
mine, an abandoned shaft not far north of Hamilton, may be use-
ful for purposes of comparison. . 

FEET. INCHES. 

10. Clay, yellow .......... .. .. .... .. .............. . ... 20 
9. Limestone . ..... . .. . .. . ... . . . .. . .. . .... .. . . ... . .. 4 
8. Sandstone . .. .... . .. ... . ...... .. . . ... .. .......... 2 
7. Shale, gray . . .......... ,' ..... . . .. ..... . ........ . . 60 
6. 'Shale, dark gray, fissile . . ... · ... . . . .... ... . .. . . : ... 14 
5. Coal ... . ....................... . .............. ... 2 6 
4. Shale, black, fissile ... . .. . ........ . .. . .. ... .... . . . 20 
3. Coal ............... . ... . . . . . ...... . ........... . .. 8 
2. Ironstone "bowlder" .... .. . . ..... . ......... .. .. . .. 3 
1. Coal ................. . . . . . ...... . .... . ..... . .. . . . 1 

Several shipping mines on'ce operated west of Bussey in coal 
four feet and more in thickness. The O. K . company mined out 
nearly 100 acres from slopes and shallow shafts . When the 
region ':vas visited by the author, only two mines, both small, 
were in operation. Near one of the former O. K . mines (Sec. 23, 
Nw. qr., Ne. 1~,), is the new slope of the Campbell and Guthrie 
Coal Company. The seam shows a constant thickness of about 
four feet; while two thinner coals appear at a slightly higher 
level. This slope works to the south and opens to the north: A 
short distance north, in section 14, is the small B. B. mine, worked 
during the colder portion of the year. Coal is elevated through 
the thirty-foot shaft by horse and gin. The bed worked is four 
feet thick and, as usual in this district, contains a few "bowld
ers " of clay ironstone. 
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MAHASKA COUNTY 

As in Marion county, the coal basin!:? of Mahaska are seldom 
of large size, though often bearing thick seams of coal. Two 
causes have operated to limit the fields: (1) pre-glacial and 
post-glacial erosion have sometimes destroyed the continuity of 
basins previously quite extensive, and (2) the irregular base
ment upon which the Coal Measures' rest in many cases re
stricted the original area covered by individual coal swamps by 
its influence o,n Pennsylva.nian topography. The last statement 
perhaps requires some elaboration . As discussed elsewhere in 
this volume, the Des Moines strata everywhere lie unconform
ably on a strongly eroded surface which, previous to the deposi
tion of the Coal Measures upon it, had been carved into hills 
and valleys much resembling the present surface of the county. 
When the region was depressed somewhat below sea level, or 
tilted so that drainage was checked, deposits of sand and clays 
were made first in the depressions on the surface and extensive 
swamps were alf'o formed. The consolidation and compression 
of these deposits resulted in the formation of the sandstones, 
shales, clays and coals which today constitute the Coal Measures 
of Mahaska county. Thus:we ofte:p find that the coal basins are 
limited laterally by the resistant calcareous strata that orig
inally formed the sides of the valleys and wide depressions in ' 
which the coal plants grew. Continued deposition of sedi
ments eventually buried even the highest points of the basal 
formation; but subsequent erosion removed much of the higher 
strata thus formed and again exposed the underlying limestones. 
In a large part of the northern and eastern sections of the coun
ty, where little coal has been discovered, Coal Measure strata 
remained in only isolated patches, so that the drift was laid 
down directly on the Saint Louis in many cases. The more im
portant streams later removed both the drift and the Coal Meas
ures from the lower portions of by far the greater part of their 
valleys. 

Although great quantities of coal have been mined in Ma
haska county, the productive areas have been confined to a com
parativelY ,small portion of the whole region. Mining on a large 
scale was first undertaken on Spring creek, near Oskaloosa, and 
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Figure 5. 

Geo logical c ross-s ec tions in M a has ka Cou n ty. 

1-0sage stage; 2-Springva le beds; 3-Verdi beds; 4-Pella beds ; 5-Des Mo in es s tage ; 6-Drift. 
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MAHASKA COUNTY 

in the valley of M uchakinock creek. The coal 
worked lay in basins of limited extent, sep
arated by areas in which coal was thin or 
lacking. The succession of strata above and 
below the coal r~llghly corresponds in the va
rious field s and the altitude of the coal itself 
may be placed in several cases between 700 
and 730 feet above sea level. It seems prob
able that the gra'dual subsidence of the region 
during P ennsylvanian times was checked at 
certain periods, sufficiently long to allow 
quantities of peat to accumulate in depres
sions on the lowlands. 

P roduction in the Muchakinock valley has 
been largely repla;ced by the development of 
coal beds in the southwestern corner of the 
county, a fact made possible by the extension 
of the Chicago and North vVestern Railway 
into the latter territory. The coal seams of 
this area present the peculiarities of those of 
adjoining fields in Marion and Monroe coun
ties. The ' basins of coal are lenticular in 
shape and are not large; the coal is higher 
than in niany parts of the Iowa field, but 
w)1ere thickest often contains aggregations of 
clay ironstone 'bowlders" distributed "like 
raisins in a cake." In this region tpe Coal 
Measures are found to extend to greater 
depths than in many other sections of the 
county, although shafts usually reach the coal 
at depths of less tha:o. one hundred feet. . 

As a producer, Mahaska has alwa L sto.Qd 
at or ne~ the head of the list of Iowa coun
ties. During t e €lg fIesa 'l1d early nineties 
she stood pre-eminent, but was passed by 
Monroe and Polk in 1901, and by Appanoose 
in 1902. The annual output given by the 
f-ederal census for 1860 was 3,412 tons; for 
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1880,283,961; and for 1890,1,056,447. The production published 
by the Iowa and the United States 'Geological Surveys for the 
last ten years is : 
YEAR. TONNAGE. YEAR. TONNAGE. 

1898 ... .... ..... .. ... ...... 1,292,787 1903 ...... : ... .. .. ....... . .. 707,459 
1899 .. ... .. ................. 1,277,248 1904 ... ... . ...... . . .. . . ..... 663,943 
1900 ... .. .. . ... .......... .. 1,098,617 1905 . . ... ........ .. ......... 714,945 
1901. . . . . . . . . ... . . . . . . . . . . . 899,618 1906 ..... . .. . ... .. .. ...... .. 602,487 
1902. . . . . . . . . . . . . . . . . . . . . .. 549,245 1907 ...... . ................. 757,778 

The State Mine II!spectors report that 772,468 tons were pro
duced and 1,586 men employed by the thirty-five largest mines in 
the county during the year ending June 30,. 1908. 

Below may be found a brief description of the various fields 
and of the mining in progress in August , 1907. The author is 
under obligations to previous r eports of this survey for data 
respecting the older mining districts. * 
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F igure 46. Ma p showing location of mines in southwestern Mahaska cou nty. 

DISTRICT NORTH OF SOUTH SKUNK RIVER. 

This district appears to contain but few workable basins, al
though there are doubtless some which remain to be discovered. 
Considerable prospecting has, however, been undertaken with
out bringing any positive results . . From Peoria east to New 
Sharon and beyond, and near Barnes City, Indianapolis, and 
Tioga, persistent sear ch has been fruitle ss, in many cases not 

'Keyes. Coal D elJOsits of I owa, Iowa Geol. Surv., Vol. II, pp.. 340-356; Des Moines, 
1894. 

Baln: Geology of Mahaska County, I de?!t, Vol. IV, pp. 315 - 380. 1895. 
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even revealing thin seams. Still, it would be going too far to 
postulate from evidence so far gained, that northern Mahaska. 
will not in time be the scene of active operations. The only 
localities in the district which have yielded good coal up to the 
.present time are near New Sharon and Rose Hill. 

New Sharon. An area covering a little more than two square 
miles on the ridge between North Skunk river and Buck creek, 
about three miles northeast of New Sharon, has furnished coal 
to a local trade for a number of years. Some large companies 
have prospected the region, but have apparently considered that 
their discoveries did not justify the considerable expense inci
dent to the establishment of shipping mines. The Coa1 Mea~
ures are not very thick in this area, as shown by the fact that 
the St. Louis limestone has been found in the valley of the Skunk . 
only a short distance both above and belojW . the coal field. 

Three local mines are now producing, all operating in the 
same coal. 'The Williams mine (Union Tp., Sec. 9, Sw. qr., Ne. 
1;4 ) is entered by a slope 200 feet long, having a grade of one in 
three and a half. Entries extend one-fourth mile north, east and 
west, through coal which varies from two to five . feet in thick
ness. The seam is sharply undulatory and has undergone fault
ing on a small scale. Nearly a score of old shafts and slopes 
have been worked on this farm. A short distance west is the 
Williams Brothers mine (Sec. 8, Se. qr., Ne. 1;4 ) with a slope 400 
feet long. The average thickness of the seam here is four feet, 
while in other respects it has the same charactristics as at thB 
·Williams bank. As many as thirty men have been employed 
here during a few winters; but the output has declined of recent 
years. Cars are hauled up the slope by steam power. Not far 
northeast is the Duffus mine (Sec. 9, Nw. qr., Sw. 1;4 ), also a 
slope using steam haulage. The slope is 220 feet long and has a 
twenty-five per cent grade. This is comparatively a new mine 
at which only a few acres have been mined out. The !?-oal aver
ages about forty-four inches in height and shows no faults. A 
few "bowlders" are present. The following section may be con
sidered typical for the Buck creek district. 

• FEET. 

7. Soil and drift ...... .. . . . ............. . . . .. ........ ... .. .. 40 
6. "Slate" ........... . . .. . ...... . .. . ...... .. ................ 2 
5. Limestone .. ....... . .. . ............................ . ... . . 1 
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4. "Slate" .... .. . . ................ . ..... .... . ...... ....... .. 12 
3. Coal ..... ..... . . : ................. . . ....... ... ........... 2-5 
2. Fire clay ........ . ... .................. ........ ... . ... . .. 0-6 
1. Sandstone . . .. .. .. . .............. . ..... .. :. : ....... . . .. . . . 

Southwest of these mines, near the Skunk (Sec. 17, Sw. qr., 
and Sec. 18, Se. qr. ), a seam forty inches thick, but split into two 
benches .by twenty inches of clay, has been drifted a little. It 
does not appear to be continuous with the Buck creek coal. 

Rose Hill . Three miles west and one north of Rose Hill, at 
Blytp., is the new mine of the Atwood Coal Company (White Oak 
Tp., Sec. 6, Nw. qr., Nw. 14 ). A spur track was run in from the 
Chicago, Rock Island and Pacific railway in January, 1907, and 
considerable coal is now being shipped. The shaft is fifty feet 
deep and a modern steam hoisting equipment has been installed. 
Walker's· lift-tail device is used on the cages for dumping the 
cars. The operators plan to use a number of Ingersoll-Rand 
machi~es underground, both of the shearing and of the under
cutting types. The seam is from five to six and a half feet in 
thickness, with the brightest and heaviest coal in the upper half 
of the bed. The roof is a dark" slate" which is always strong, 
while its thickness varies from fifteen to fifty-five feet . ·About 
one mile west (Spring Creek Tp., Sec. 1, Nw. qr.) coal believed 
to be part of the same seam was formerly mined 

Six miles east of Blyth, on the east side of North Skunk river, 
shipping mines were once in operation (Monroe Tp., Sec. 3q, N e. 
qr.). The basin found here was not of great extent, and in its 
higher' portions possessed only a drift clay roof where the 'shale 
had been cut away. The 'sequence in this area is : 

FE"T. 

4 

2 

6 

1 

15 

F ig,ure 4-7. 

5. Shale, dark gray, poorly 
bedded, often very much 
broken (exposed). 

4. Shale, dark-colored, varia· 
ble thickness. 

3. Coal, containing some clay 
ironstone, slightly above 
river level. 

2. Fire clay. 

1. Sandstone, rather massive, 
ferruginous. 

'Seam of coal northeast of Rose Hil,!. 
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DISTRICT BETWEEN THE SOUTH SKUNK AND DES MOINES RIVERS. 

This district for many years produced more coal than any 
other of equal size in the state, but the chief fields are now ex
hausted. The Muchakinock valley and the country immediately 
surrounding Oskaloosa have yielded the most coal, while Black 
Oak and Cedar townships, forming respectively the northwest
ern and southeastern extremities of the district, have failed to 
show good basins. The region is magnificently supplied with 
railroad facilities and this feature has had much to do with the 

. magnitude of the coal industry within it. 
Leighton. A little coal is still taken out for the country trade 

from the district a mile or two southeast of Leighton, where a 
seam from three to five and a half feet in thickness has been 
reached by drifts and shallow . shafts. ,¥here the drift ap
proaches dangerously near the coal, mining is precarjous, but 
in many places a firm "slate" above the coal obviates this diffi
culty. A sectioh of one of the old shafts (Scott Tp., Sec. 12, 
Ne. qr.) is : ' 

FEET. 

5. Soil and drift ............ : .. ... ... . ........ . ............. 34 
4. "Slate" ...... ... ... . .. . ....... . . .. .. . . . . . . .... .. : . ....... 16 
3. Coal . ........ . ... . .. . ....... . . .. . .. .. . .. .. ... .. ... . . ..... 5 
2. Fire clay .. ... . ...................... : . . . . . ... .. ..... . ... . 6 
1. "Slate" . . .... . ............ ...... .. .. .. .. ....... : . . ... .. . . 

Olivet. In 1904, the Rogers Coal and Mining Company took 
over a small mine near the Olivet station (Scott Tp., Sec. 9, Sw . . , 
qr., Ne. 114) and has been gradually increasing the output. The 
seam varies from three to six feet in height and is unusually 
level. It lies 118 feet bep.eath the surface, at an elevation of about 
700 feet above tide: Immedi'ately over the coal is sixteen feet of 
"hydraulic rock," capped by a compact sandsto~e . Two coal 
horizons are known above the one worked. The fire clay form
ing the floor in the mine has been · tested and shown to be of good 
grade for fire brick and glazed tile purposes. Only four acres 
of coal have been mined out; the operators report that 314 aqres 
are known to be underlain with good coal and that probably 
twice as much may be assigned to this basin. 
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Half way between Olivet and Evans (Sec. 11, Se. qr.) is the 
small local mine of the Lester Butler Coal Company, open win
ters and threshing times only. Hoisting is done by horse-gin. 
The seam is about three feet thick and lies sixty feet under the 
surface of the country, indicating the possibility of its being in 
the same horizon as the second seam at Olivet. 

Evans. Two miles west of Evans, on a switch running a half 
mile south from the Chicago, Rock Island and Pacific railway, is 
shaft No. 4 of the Garfield Coal Company (Scott Tp., Sec. 13, 
Nw. qr., Se. 1M). This mine was opened in 1905 and has since 
worked three-fourths mile south and one-half mile west. The 
.company owns 550 acres and lease:s 200 more, the whole known 
to be underlain with coal which, however, is thin in places. At 
the shaft the seam is five feet thlCk and lies 110 feet beneath the 
surface. Tail-rope 'haulage is employed in the south and w~st 
main entries. Some of the coal is mined with machines; four 
cutting and two drilling machines are driven by an Ingersoll air
compressor. Hoisting is by an Ottumwa direct-connected en
gine, supplied with steam by two boilers of 150 horse power each. 

A half mile west of Evans, near Muchakinock creek (Garfield 
Tp., Sec. 18, Ne. qr., Se. 1M), is the slope of the Clean Coal Com
P3:ny. The slope is 200· feet long; the air shaft forty feet deep . 

. A small haulage engine · brings cars to the surface by means of 
a pull-rope, whence they are propelled over a tramway 200 yards 
north to a coal switch. This sea¥! averages three to four feet in 
thickness. 

'The greater part of the 'coal contained in the basin between 
Evans and Garfield No.4 has been mined out. The basin is a 
large one; but the actual relationships of its various parts are 
so obscure that no attempt is made here t.o define its limits. 
Coal has been found in at least three horizons, separated from 
one another by from forty to eighty feet of shale and fire clay. 
The principal seam is said to have attained a thickness of 
eleven feet in a few instances. It is roofed by from twenty-five 
to fifty feet ·of carbonaceous" slate," and underlain by from 
three to twenty feet of fire clay. The dip is, in general, to the 
southwest. Following is the record of a drill hole in section 
18 (Sw. qr.). 
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FEET. INCHES. 

6. Drift . .... .. ............. . ... ......... ........ .. .. 18 
5. Shale, gray .... .... . . ..... . ..... .. ........... .... 8 
4. Coal . . .. . . .. ......... . ............... . ........... 1 
3. Shale, gray ...... . . ............................. : 25 
2. Shale, bituminous . .... .. .... . .......... .. . . ...... 47 
1. Coal ........................ . .............. ,.. .. 6 2 

Bolton. Bolton is a mining camp three miles west of Beacon, 
at the end of a coal spur running north from the Ohicago, Burl
ington and Quincy railway. Here, since 1902, has been located 
the slope of the Bolton-Hoover Ooal Oompany (Garfield Tp., 
Sec. 19, Sw. qr., Ne. I~J. The slope extends 150 feet to· the coal, 
which lies seventy feet below the surface and is from four and a 
half to six feet thick, with an average of five feet three inches. 
Thirty feet of firm" slate" lies between the coal and the surface 
drift. · ~umps ten feet deep fail to penetrate the fire clay beneath 
the seam. Sufficient coal is said to exist in this basin to supply 
the company's mines for ten years to come, although 220 acres 
have already been mined out. One-haJf mile southeast of the 
slope is a pre-glacial channel filled with drift and cutting out the 
coal over an area 400 yards long and 100 wide. In the mine the 
haulage rope extends over a mile to the present workings, while 
the tail-rope runs above ground for nearly a mile an.d descends 
into the mine through an old drill hole. Within another year, 
the company intends to run in another slope 1,200 feet northeast 
of the one now in operation. 

Beacon. Much coal has been taken out on all sides of Beacon 
and operations have not yet ceased. Quite recently several 
shipping mines were located on a coal switch running west from 
the town through sections 27 and 28; but of these only" one re
mains. Slope No.3 of the Garfield Ooal Oompany is a mile west 
of Beacon (Garfield Tp. , Sec. 28, Ne. qr., Ne. 14 ) . The seam here 
has shown as much as six feet of coal, although the average is 
nearer five feet . This slope, which opens to the south and works 
towards the north, has been in active . operation for three years 
and its workings are just beginning to break into those of old 
Garfield No.1, which was situated between number 3 and 
Beacon. When the mine was first opened rolls in the black shafe 
roof gave considerable trouble, often cutting down the coal to a 
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thickness of three feet or less; but at present these are only in
frequently encountered. Loaded cars are hauled 800 feet from 
the fO'ot of the slope to the surface by a pull-rope operated by 
steam power. 

Figur e 48. Coal B ed, h a ving small e rosive channel fill ed with drift material. 

West of the Garfield (Sec. 21, Sw. qr., Se. 1M) is the small 
country mine of Toy and Deaver. Very little coal has. been 
taken out yet from a fairly regular four-foot seam. Cars are 
pulled up the steep slope from the mine by horse and gin. 

The succession of strata in the B,eacon district is indicated by 
the following drill record (Sec. 28, Ne. qr., Sw. 1M)' 

FEET. I NCH ES. 

10. Sllrfare .. ....... ... .... ...... . . .......... .. ..... : 15 
9. Sandst.one ....... . ...... .... ......... .... ..... ... 1 
8. "Slate," gray .. ... .. .............. . ... . . . ...... .. 18 
7. Coal ... ... .. . ...... . .. .. . .... .... .......... .. ... . 4 
G. Fire elay .... . ... ... .. . ............. .. .... ........ 6 
5. "Slate," hl ac:k .. . ....... .. ...................... : . 17 
4. Coal ............... ; ........ .... ............ .. ... 1 
3. " Slate;' bJaelr .................................. .. 26 10 
2. Coal .................. .. .. ....................... 4 8 
1. Fire clay ... ... ........... ... ....... . . . . . ... ..... 2 

Total .. .... ..... . .... .. ... . .......... ... .. ........ 86 4 

A lower seam was discovered some time after bed number 2 of 
the above record had been opened up. It extends from Garfield 
No.3 at least one mile west and is reported to be from forty to 
fifty inches in thickness. It is supposed to be a split from the up
per coal, though little has been positively ascertained on this 
point. The coal worked at Beacon, Bolton, and Evans is very 
similar in character and is found with a similar association of 
strata; it may perhaps lie in a series of pockets belonging to the . 
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same horizon. This point, however, is of little economic im
portance, since the general inconstancy of coal beds found in 
Mahaska and neighboring counties renders the drill the court 
of first and last appeal when definite information in regard to 
the occurrence of coal is desired. 

A mile north of Beacon (Sec. 22, Ne. qr., Ne. Ih ) is the Ream 
bank, a small drift taking coal chiefly from old workings. The 
bed worked varies in thickness from two to six feet. N ear the 
wagon road between Beacon and Oskaloosa are several local 
mines which do business in a small way. The one nearest Beac
on is the Colter mine, formerly the Sowden (Sec. 23, Sw. gr., Nw. 
14 ). This is an old mine operating a sixty-foot shaft to a seam 
five feet in average thickness. The roof is a " slate" which is 
not always firm. Near the Colter, but on the north side of the 
Chicago, Rock Island and Pacific cut-off (Sec. 23, Nw. qr., Se. 
Ih) is the Raven mine, formerly a shipping concern, but now sup
plying local trade only. The coal available from the present 
fifty-foot shaft has been almost exhausted. The seam is three 
feet thick. A short distance north of the Raven, on the same 
land, a new slope is being driven into the hillside from the valley 
of a small stream. The coal is of the same thickness here as at 
the Raven, and outcrops in an adjacent ravine. Only a . small 
area of coal remains to be won from this opening. Southeast of 
the Raven, on the south side of the Iowa Central tracks (Sec. 
23, Se. qr.), is the Wassenchove mine, reached by a shaft seventy 
feet in depth. The bed averages four feet and thickens in the 
" swamps. " 

Oskaloosa. While there are piaces under Oskaloosa where 
coal has been cut away, or is only thin and of poor quality, the 
greater part of the city is built over a good bed of coal. A num
ber of small mines have been operated in various parts of the 
city and east and northeast of the corporation limits, on Spring 
creek. As a typical section for the district, there may be taken 
the following record of the shaft of a former mine in the south
ern part of the city (Sec. 24, Ne. qr., Se. Ih ) . 
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FEET. , . 
7. Drift ....... .. ..... .. . ......... . ....... . .. ... .... ..... ... 60 
6. Sandstone ... . ... .. ... . ....... . .. . .. ... .. ......... . .. . . . . 3 
5. Shale, bituminous .. .. .. .. . ......... . .... . . . .. . ... . . ... . .. 21 
4. "Hydraulic rock" .. . . . .... .. . .. . ... . . ........ .. . . . .. . .... . 1 
3. Shale, bituminous .. . .... . . . . .. . .. . .... . ... . ... .. .......... 18 
2. Coal .... . . .. .. .. . . ... ....... . . ...... .. . . .......•......... 612 
1. Fire clay . . ...... .... .... . . . ... .. . . . . ......... .. .. ...... . 4 

A few small mines are now operating for the city trade. Ill'. 
the northeastern section of Oskaloosa, north of the new ceme
tery, is the Cunningham mine. The shaft. is sixty feet deep to · 
a 'seam four and a half feet thick. The roof is a thick blue 
"slate. " Just north of the city limits, near the old cemetery, is . 
the forty-foot shaft of the Schultz mine. The work at present 
is in four feet of coal, although the average for the mine is' 
slightly less. Both the above mines hoist by means of horse and" 
gin. Several local mines are still taking coal from the once pro
ductive Carbonado district, but they are small affairs and usu
ally work only during the winter months. Among the more im
portant ones may be mentioned the Barrowman and Oakley
mine, three miles northeast of Oskaloosa, and the Davis, one· 
mile east of the same city. The coal at the last named mine· 
varies from five to six feet in thickness and is, perhaps, a con-
tinuation of that of the Oskaloosa district and separated from it 
by pre-glacial erosion. Several hundred acres of coal was left 

. untouched b.ecause of the failure of suitable cover between it . 
and the drift. 

Muchakinock. For many years the region around Muchakin
ock, a former mining camp one mile east of Given, produced' 
more coal than any field of similar size in Iowa. Later the min
ing companies turned their attention a short distance to the· 
north, and finally, h~ving completely exhausted the basin, left 
for new fields. Coal was shipped over a long coal spur of the· 
Chicago and North Western Railway, chiefly by the Consolida
tion Coal Company, the largest operator in the district . The 
coal lies in an irregular area about two and one-half miles east 
and west by three and a quarter north and south. The area 
extends but a short distance south and about an equal distance· 
east and west of Muchakinock itself. "The coal does not connect. 
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directly with that of the other basins, low coal shales and 
'hydraulic rock' occupying its place along the dividing, lines. 
The bed lies at a general elevation of thirty feet above the under
lying limestone with :fire clay, gTaduating below into shales, be
tween. An upper coal is usually found wherever ,the cover is 
sufficient to have protected it. It varies in thickness from one to 
four fee~, but it is of poor quality 'and 'of no value."* 

Below is the record of a drill hole bored from 'the prairie level 
near old Cons,olidation No.7 ('T. 75, R.16, Sec. 36, Nw. 'qr.): 

" ." FEET. 
6. ' Drift .. ...... ,"', . _, . . . ...... ' . ...... . , . . . . .. , ........... " .... . '.28 
5. Shal~ gray, argillaceous ................................. 26 
4. Coal, with pyrites ... . ..... ..... , ... . . ... ... . .. . .. .. '. : . . .. 112 
3. Sandstone ... .. . .. ......... . . . ... ......................... 3 
2, Shale, bituminous, fairly firm ....................... , ...... 54 
1. Coal .................. . ....... : ... .. ....... f •• , •• " •• , • • •• 5 

Total . . .. .. . . ........................ .. ..... . ...... . ..... 116% 

The only mines now to be found in the district are three small, 
local banks that are utilizing coal which the exigencies of mining 
caused the larger companies to pass over. These banks are : (1) 
the Boggs, one-half mile north ,of old Muchakinock (Harrison 
Tp., Sec. 7, Nw. qr" S\v, 1,i ) ; '(2) the Plum, one-half mile east of 
Muchakinock (Sec, 7, Sw. qr., Se. 1,i ); and (3) the Kennebec, 

FEET. 

6. Soil ......... . .... . .............. .... ... ,1 

5. Shale, dark gray, somewhat fissile. . . . . . .. 3 

4. Coal..... ....... . ... . . ..... ... .. .... ... . 1 

3. Fire. clay, and clay shale ... . • " .......... 10 

2. Coal ..... . . . ............. ," . . .. . . . . . . . .. 3 

1. Fire clay (exposed) .... . . , .. ..... ... . . ... 3 

Figure 49. Bluff near Given. 

*Bain: Iowa Geol. Surv., Vol. IV, p. 362; Des Moines, 1895. 
14 
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one-half mile south of the Plum (Sec. 18, Nw. qr., Se. 14 ). Be
fore the Pekay switch was removed, the Kennebec hauled some 
coal to it for shipment. 

Given. West of Given is a small coal area distinct from that 
of Muchakinock, yet closely related to it. Of former mining 
in this basin, nothing remains. The exposure shown in the 
figure may be seen in the bluff near Given. 

Half way between Given and Beacon is an area of coal closely 
related to that in the Muchakinock basin, as may be seen by com
paring the Muchakinock section already given with the follow
ing record at old Consolidation No. 8 (Garfield Tp., Sec. 34, Sw. 
qr., Se. 14 ) : 

FEET. 

8. Drift . . ... ...... . . . . . .. .... . ...... .. . . . .... .. . .. ......... 18 
7. Shale, gray, argillaceous ........ .. ......... . .. ..... . . . . . . 32 
6. Coal . .... . ....... . ... ... ......... ....... . ...... . . ....... . Ilh 
5. Sandstone.. . ...... ... ..... .. ... .. ........... . .. . . . .. . .... 4 
4. Shale, bituminous ...... ... .. . .... . ............ . . . .... .. . .49 
3. Coal ..... . . .. . ... .. . . . ....... ...... . . ... . ........ .. ....... 7 
2. Fire clay, graduating below into gray shale . . .. .. .. .... . . .. 35 
1. Limestone (Saint Louis) . . .. ... ........ . .. . . . .. . ......... . 

With its field of action limited by old workings north and 
south, the mine of the National Union Coal Company, two and 
one-half miles south of Beacon (E. Des Moines Tp., Sec. 3, Ne. 
qr., Sw. 14), still continues to do a considerable shipping busi
ness. Coal is brought to the surface by both a slope and a shaft, 
the former 100 feet long, the latter thirty-three feet deep. Rope 
haulage is already in use from the foot of the slope to the sur
face and is to be extended underground. Undulations in. the 
coal bed are sufficiently pronounced to create heavy grades in 
the roads. The following average section fbr this territory 
shows that pre-glacial erosion has cut out much of the indurated 
beds found above the coal at old Consolidation No.8. 

FEET. 

5. Drift ......... . .. .. .. ... . . . ...... . . ... .. .. . ... ... ... ... .. variable 
4. "Soapstone" .... . .. ....... .... .. . .. . .. ... . . .. ... .. ...... . . 12 
3. Sha le, black , bit uminous . ... . . .... . ....... . . .... . .. . . . .. . . 20 
2. Coal ....... . . .. ... . ... . . .. ...... .. .. . . ... ..... .. ... .. . 5 to 7 
1. Fire clay 
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P ekay. The Pekay and Lost Creek district, from which large 
quantities of coal have been taken out in the past, may be re
garded as the southern representative of the Muchakinock basin 
and as separated from it by areas of thin coal. The Pekay basin 
extends from a point a mile southeast of old Muchakinock for a 
little over three miles in a southeasterly direction. Where nor
mal, the coal is five to six feet in thickness, but in places the bed 
becomes attenuated. An upper seam, two feet thick and forty or 
fifty feet above the one worked, has been removed by erosion in 
all but a few localities. This basin is now nearly exhaust~d. 

One mile south of Pekay, and one-fourth mile east of the Bux
ton branch of the Chicago ,and North Western Railway, is the 
slope of the Western Fuel Company (Harrison Tp., Sec. 29, Nw. 
qr., Ne. 1M ). This mine is taking out the coal left on the southern 
border. of the old Whitebreast worlings. The seam is here from 
four to six feet in thickness, clean, and level. Between the coal 
and the drift is a variable amourit of "slate"; at the foot of the 
slope, where doubtless it has suffered considerable pre-glacial 
erosion, it is only four feet thick, but farther east it increases to 
twenty feet. Under the coal is a thick stratum of fire clay. Cars 
are pulled 150 feet up the gentle slope and one-fourth mile west 
to the tipple by a large tail-rope engine equipped with a powerful 
friction clutch. Rope haulage is also employed for a distance 
of 200 yards in the mine itself. The mine is not yet old, and will 
increase its output shortly. 

-One-half mile east (Sec. 29, Ne. qr.) is a fifty-foot shaft 
operated for the local trade by Gott Brothers . . Twenty-five feet 
of "slate" intervenes between the coal and the drift at this 
point. Southeast of the Gott mine is the Gray bank and south 
of that, near the county line, is the Davis. These are small local 
mines. Small pockets of coal ate common near Eddyville and 
are utilized by a country trade ; but none, apparently, are of 
sufficient size to warrant development on a large scale. 

W1"igh t. Three miles northeast of Wright, a coal occupying a 
position but little above the Saint Louis limestone, has been 
mined ina small way. A section of the shaft (Whit", Oak Tp., 
Sec. 16, Sw. qr.) shows: 
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FEET. 

4. Drift . ... .. ... ... . . ... . . .. . .............. .. .... : ......... 30 
3. Shale, bituminous ... . ....... ....... . . . . .... . .. . .. ; ....... 25 
2. Coal .. . .. ......... ... ......... ........ . .... . . . . .. ~ ..... . . . 3% 
1. Fire clay .. ... ...... . ... . .. . ............... .. . .......... . 

A seam in what is perhaps the same horizon has been drifted 
from the river valley, a mile and a half . northeast of the above 
mme. Both basins are probably of limited 'extent. 

DISTRICT SOUTH OF DES MOINES R IVER. 

Southwestern Mahaska was known to cont~in basins of thick 
coal some time before any attempt was made . to develop large 
mines in the r egion: It was not .unt:i:l the' lower .Muchakinock 
valley had been work~d out that the Chicago and North Western 
Railway was e'xtended into this territory to open up what has 
proved to be' a 'very productIve area. The ' adjacent portions of 
Marion and Monroe countie~ ~re also turning out quantities0f 
coal. In Mahaska; individuai basins are not extremely large; 
but the coal is often quite thick,. "Bowlders" of an impure lime
stone, termed c~'ay-ir9nstone;r~ie , sometimes' so numerous as to 
cause considerable difficulty in mining. 

Cedar and Coal Creeks . . A little' mining for local purposes 
has been prosecuted along Cedar and Coal creeks ; but the ab
sence of railroad facilities in much of this territory has retarded 
development. Four seams of coal of workable thickness have 
been reported as found in a well about one mile east of the iron 
bridge over Cedar creek. On South Coal creek, near old Eveland 
postoffice, is an exposure showing ten feet of impure coal, over
lain by twelve feet of shaly sandstone, and underlain by three 
feet of :fire clay (Fig. 50). Drifts have been operated in this 
coal, but the greater part of the seam is of very poor quality. 

Durfee. Durfee is a mining camp of 190 houses situated on the 
upper part of South Coal creek, at the extremity of a four-mile 
coal spur from the Bu,xton branch of the Chicago and North 
Western Railway. At this point the Rex Coal Company operates 
a shipping mine (Jefferson Tp., Sec. 19, Se. qr., Sw. 14 ) . The 
seam lies 118 feet below the surface at the shaft and varies in 
thickness from :five and a half to thirteen feet, with an average 



MAHASKA COUNTY 213 

of seven feet . It is so undulatory that some difficulty is experi
enced in draining the mine; ditches are dug in 'the higher parts 
of the entries wherever practicable, yet it is necessary to use 

. three gasoline engines to pump water over the more pronounced 
"hills" or to ' the surface. The company controls 700 acres of 
coal, of which the south and east portions are quite clean. On 
the north side of the basin a dark impure limestone occasionally 
comes in to divide the seam into two benches . . Rock is so plenti
ful in this portion of the coal that hand mining is rendered q.iffi-

Figure 50. Coal n ear Eveland. 

cult and Ingersoll-Rand machines are to be installed as an ex
periment. Tail-rope haulage is employed for half a mile on the 
main north and south entry. The top works are modern and 
well equipped. Power is furnished by four boilers capable of 
producing a total of 260 horsepower. The handling of the coal 
is accelerated by the use of Olson automatic cages and a Christy 
box-car loader. There are three pairs of double engines at this 
mine, one each for the tail-rope, for the box-car loader, and for 
hoisting. 

Buxton. Number 14 of the Consolidation Coal Company is a 
new mine still in course of development. . 'The shaft is 133% 
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feet in depth and is located about a mile and a half north of Bux
ton (Jefferson Tp., Sec. 28"Sw. qr., Ne. 14). The nature of the 
seam and its accompanying strata and the type of equipment are 
much the same, as at the other Consolidation mines described in ' 
the chapter on Monroe county. At this mine, however, the re
treating method of work is to be essayed; entries are to be driven 
to the boundaries of the property before rooms are turned and 
work :will then be carried back toward the shaft. Progress is 
retarded by the presence of numerous pyritic concretions and 
clay ironstone "bowlders" in the coal hed. A Norwalk air
compressor furnishes power for the drills used in driving en
tries. The all-steel tipple is the latest and best of those erected 
at the various Consolidation mines and the top equipment is, 
in general of the best pattern. The company owns 600 of the 
700 acres or more included in this particular basin. ;, 

The Cq,wford Coal Company operates a shipping mine on a 
short switch from the Buxton branch, about half way between 
No. 14 and Buxton (Sec. 23, Nw. qr., Se. 14). The shaft is forty 
feet in depth and from its foot entries have been driven 2,500 
feet south, 400 north, and 400 west. The company expects to 
work over about 160 acres. Rope haulage is to be installed in 
the main south entry. A typical se-ction at this point, given from 
memory by the superintendent, is: ' 

, FEET. 

4. Drift .. . ....... .. .................. . ..... .... ...... . . .... 3 
3. Sandstone ............ ........ ............. . . ....... .... 10 
2. "Slate" ...... ..... ...... . .......... .. .. ..... ............. 27 
1. Coal ......... . ........... : ......... ..... .. . . . .. . . ... 4 to 6 

E veland. The Eveland mine is at the camp of that name, one 
mile northeast of Buxton (Jefferson Tp:, Sec. 34, Nw. qr., 
Ne. 14 ). The seam worked is from four to seven and a half 
feet in thickness, ordinarily showing five feet. Rock in the coal 
gives little trouble. The roof is of a peculiar type, presenting 
the appearance of a mass of "bowlders" firmly welded together 
so as to form a secure cover ,over the workings. Irregularities 

. in the under surface of this stratum sometimes cut out the top 
coal. This mine has been in operation five years and has worked 
one-half mile east and one-fourth mile north and south. The 
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product is loaded on a short spur running west to the Buxton 
branch of the Chicago and North Western Railway. The has in 
is a small' one. Northeast of the shaft the seam splits, shale 
coming in between the two benches. At the shaft the coal lies 
only fifty fe et below the surface, but under higher land near by 

Figure 51. Ironstone ba nd in r oof of coa l seam, Eveland m'ne. 

a considerable thickness of strata is found between the coal and 
the drift, as shown in the following record. 

FEET. I NCHES. 

4. Sandstone .. .. . . ..... . .... .. . . .. . . .. .. ......... . . 35 
3. ;'Slate," gray and blue .. ... ....... . .. ...... ........ 45 
2. "Hydraulic rock," very hard . . . . . . . . . . . . . . . . . . . . . .. 3 6 
1. Coal . . .. . . . .. .. . ........ . ... .... .. . . ....... . . . . . . 5 4 

Crickett. On the west side of Bluff creek, a little more than 
a mile north of the Eveland mine, is the shipping mine of the 
Crickett Coal Company (Sec. 27, Nw. qr., N. 112 )' The shaft is 
fifty-four feet deep and was sunk in 1905. Not very much terri
tory has as yet been mined out. The seam worked averages five 
and a half feet in thickness, although a few rolls in the roof cut 
out some of the coal under small areas. As in many other parts 
of this section of the county, "bowlders" are plentiful in places. 
In working out the coal two shearing machines and a compr essed
air drill prove of service. 

L akonta. Two miles southwest of Lakonta and about the same 
distance east of the Crickett, is the mine of the Greenridge 
Coal Company (Jefferson Tp., Sec. 25, Ne. qr.) . The product 
is shipped over a switch from the No. 13 spur of the Chicago and 
N orth Western Railway. The company leases 280 aores of land, 
at least 160 of which is said to have been prospected and proven 
to be underlain by from four to seven and a half feet of coaL 
"Bowlders " are extremely plentiful jn parts of the seam. 
Where the coal attajns its greatest height conditions detrimental 
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to pr ofitable mining prevail, such as an abundance of rock in the 
seam or, perhaps, a poor roof. As the mine has been in opera
tion only a short time, mule haulage is still found adequate. The 
electric shot firing system employed gives good results: wires 
from the top station traverse each main entry, and may be 
tapped and a current run into the rooms as required. Separate 
buttons control the firing in each room. The shaft is 100 feet 
deep; coal is hoisted through it by a geared engine, capable of 
elevating 700 tons daily. The mine is not~ now runniIlg full ca
pacity and an effort wi]] be made to increase the 01ltput during 
the coming .winter. 

White City. White City is an attractive mining camp two 
miles west of Lakonta,. on the Buxton branch of the Chicago and 
North Western Railway. O:ne-half mile north, on a short rail
road spur, the Crescent Coal Company has sunk a shaft (J effer
son Tp., Sec. 13, Sw. qr., Nw. 14). A large quantity of coal is 
shipped. The following is a record of a drilling near ' the shaft. 

FEET. INCHES. 

3. Drift , ..... . .... .. .. . .. . .... .. . . . . . . .. . . .. ...... . . 37 
2. "Slate" ' ...... , .. . ... . ..... .............. ' ........... 27 2 
1. Coal .... .. .... . ..... . .... . . . . .' .... ': ' ...•.... : . . .. 7 9 

A few places in the mine show eleven feet of coal, yet the 
average height is near~r seven feet. "J?owlders" of sandstone 
and clay-ironstone are freely distributed through the coal in 
some localities, leaving others quite free from them. Although 
the seam may contain considerable rock, the latter is often so 
easil~ removed that the working remains good from a miner's 
viewpoint. The coal bed is sharply undulatory. About 125 acres 
have already been mined out. There are about 350 acres of coal, 
usually thick, in basins tributary to this shaft; but the drill ings 
cannot, of course, be depended upon to show how much of this 
is sufficiently clear ' of rock to be profitably mined. The equip
ment of the Crescent mine is modern, and adequate in every 
respect. ' 
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UNION COUNTY 

The rocks immediately underlying the heavy drift cover of 
Union county belong without exception to the Missouri; a stage 
that may contain seams of coal. These coals are usually so thin, 
however, that they can be worked with profit only when they 
occur near the surface an<;l present f~w obstacles to facile devel-' 
opment. Below the Missouri lies the Des Moines, the productive 
stage of the main Iowa coal field. Its summit probably lies at 
least 400 feet below the surface in Union county, excepting, per~ 

haps, the northeastern corner, where the depth is less; but as 
the upper part of the Des Moines . is nowhere very productivev 

horizons of good coal might not exist above a depth of 600 or 
700 feet. Moreover", it has not yet. been proved that' the Des 
Moines bears coal at any level as far southwest as the region 
under discussion. It is not · probable that 'pr.ospecting would 
yield a · proper financial return, even though a workable coal 
basin were finally located. 

CLARKE COl]NTY 

Clarke county is covered by a heavy mantle of drift under 
which lie bed of Pennsylvanian age~ The greater part of the 
region bears Missiourian ' strata, thin in the eastern section and 
100 feet or more thick in the western; yet where pre-glacial . 
erosion has cut to exceptional depth and in the valleys of the 
main streams in the eastern and northern parts of the region, 
the Des Moines is the nighest of the indurated formations . The 
outlook for basins of thick coal near th~ base of the Des Moines 
is good, but the depth to which · prospects would necessarily be 
carried in order to reach the best horizons, would make the ex
pense of locating a field quite high. Coal has been mined at 
Cleveland, in Lucas county, only two miles from Clarke, at a 
depth of 326 feet. Recent borings at Leon, in Decatur county, 
revealed good coal horizons at about 500 feet. At both these 
localities the best coal lies at from 550 to 600 feet above sea 
levell-although other horizons are present nearer the summit of 
the Des Moines. If coal is to be sought at Osceola or at other 
points in the central portion of Clarke, borings should be 8unk 
600 feet in order to reach the coal horizons known to exist on the 
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east and south. Farther west these horizons lie still farther 
below the surface, both because the elevation of the latter is 
greater and because of the westerly dip of the formations; -but 
in the deep valleys of eastern and northern Clarke, a depth of 
400 feet would probably reach the ba8e of the Coal Measures. 

LUCAS COUNTY 

The gentle dip to the southwest that is coIilmon to the Car
boniferous beds in most of the Iowa coal fields lessens greatly 
in Lucas county, so that the limestones of the Missouri stage 
appear only in a few places on its extreme .western border and 
the Saint Lolli8 limestone lies closer to the surface than would 
otherwis~ be the case. The highest indurated rocks of practi
cally the entire county helong to the lower and more productive 
division of the Coal Measures and bear coal in considerable 
quantity. A zone of upper horizons bearing coals of moderate 
thickness outcrops along Big and Little Whitebreast, English 
and the various branches of Cedar creek; while lower horizons 
containing thicker coals have been found in drillings and shafts 
in the Lucas djstrict, northeast of Chariton, and on Cedar drain
age. As in the lower Coal Measures of the region north and east~ 
the coal lies in discontinuous basins along more or less definite 
horizons. The largest basin so far located contains less than 
4,000 acres; while the driller considers himself fortunate if he 
discovers a thousand acre field in prospecting ten or fifteen 
miles along the valleys. The shales and sandstones making up 
the bulk of the Des Moines stage are equally erratic in occur
ence, grading into one another laterally with· startling rapidity. 
Even the limestones, which are few and poorly developed, have 
little persistence and do not serve as horizon markers for t4e 
driller or geologist. 

In the northeastern part.of the county, where prospecting has 
been actively pursued in recent years, the best coal has been 
found between 700 and 750 feet above tide, with some between 
625 and 700 A. T. It should be remembered in this connection 
that the level of a continuous bed may vary by forty or fifty feet 
at neighboring points because of undulations. Since the elevation 
of the uplands is about 1,040 feet A. T. and the streams have 
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often cut over a hundred feet below the divides, it is evident 
that the depth to which borings need be carried is by no means 
prohibitive. The base of the Coal Measures lies at about 611 feet 
A. T. on an average, though the surface of the underlying Saint 
Louis calcareous formations is extremely uneven, changing in 
elevation as much as 100 feet in one mile. On tlie uplands it 
is sometimes necessary to drill 200 feet before the drift is pene-

. trated, but commonly 150 feet or less is sufficient. 
In the western portion of the county the Saint Louis lies at 

somewhat greater depth and the best coal is found about 300 
feet below the lowlands along Whitebreast creek. Little is 
known of conditions in the four southern townships, nor has the 
Mystic coal of the Appanoose-Wayne field been recognized with
in the county, although it is probably present in the southeastern 
corner. A deep drill record from section 12 of Benton township 
fails to show any trace of the Appanoose formation or to bring 
to light lower coals of workable thickness. . 

The early production of coal ill Lucas county was not large, 
having been 945 tons in 1860 and 37,284 bushels in 1868. In 1880, 
however, as a result of the opening of the Whitebreast mines 
east of Lucas, the county had forged to the front with an output 
of 126,498 tons and in 1890 the total was still larger, 339,229 
tons. Hardly more than a year later, the closing of the larger 
mines caused a decline that was only checked by the installation 
of the Whitebreast No.4 at Cleveland. Recent statistics are : 
YEAR. TONNAGE. YEAR. TONNAGE. 

1898. . . .. .. .. . .. .. . .. . .... . . 6,600 1903 . ............. .. .. .. ... . 295,554 
1899. . . . . . . . . . . . . . . . . . . . . . . . 3,700 1904 ........................ 189,895 
1900 ........................ 221,922 1905 ... . .. ........ .. . ... .... 147,093 
1901 . ....................... 216,058 1906 .. .. .... ...... .... ...... 97,147 
1902 ....... . . ..... .. .. .... .. 238,862 1907 .... ... ..... . . . .. . . . .... 105,536 

The closing of the Big Hill mine in 1\:)07 and the abandonment 
of the Cleveland mine early in 1908 left the county without a 
shipping mine and reduced the output for the year ending June, 
1908, to 74,288 tons. As soon as railroad facilities are provided 

. for the northeastern quarter of Lucas, it will again become one 
of the most important of Iowa coal counties. The following 
pages contain a brief review of the coal data available in July, 
1907. 



220 COAL DEPOSITS OF SOUTH CENTRAL IOWA 

Cleveland. The Whitebreast Fuel Company of Illinois drilled 
fifty holes near Lucas, as a result of which the mine now known 
as . Cleveland No.4, was opened about two and one-half miles 
southwest of Lucas at Cleveland . . The shaft was sunk 326 feet 
early in 189~, penetrating the foUowing coal horizons. 

THICKNESS IN DEPTH IN 

COAL. FEET. FEET. 

No.1 .... ... . . .. ............ .... ..... . .. . ...... . . 1.5 81 
No.2 ...... ........ .. ........ .... .. .... .. ........ 1.5 100 
No.3 . ...... . ...... ... ...... ...... ... ; . ... ..... .. 0.6 122.4 
NO.4 ........ ... ..... .... ....................... .. 0.2 216.6 
No.5 ..... .... ...... ... ... : . .. .. . .. . .. . ... ... .•.. 0.9 . 294.9 
No.6 .... . . ... .. . .. ................ .. ........... .4.9 318 

The basin now mined shallows rapidly to the west, southwest 
and northwest, extends one and one-half miles southeast of the 
shaft, and connects through an area of low coal with the Lucas 
seam on the northeast. The coa] varies in thiclmess from one 
foot to six feet, but the roof is apt to be of poor quality over the 
thickest coal. . Elsewhere the roof is a fairly firm and thick black 
fissiie shale. Undulations are well marked . . Little sulphur and 
no black jack interfere with the purity of the coal. In the south 
workings a: large erosion . channel in which the coal is replaced 
by iShaly clay was encountered and was tunnelled through for 
several hundred feet before the coal was again found. Electric 
haulage is employed in the main entries, three eighty horse 
power motors being in service and one held in reserve. The 
power is derived from a Brownell engine, with a Milwaukee 
generator. The pit cars are built of steel alone. Hoisting is 
done by a double engine with 18x32 inch cylinders. The tower 
and tipple are of steel construction, erected by the Pittsburg 
Steel Co. The link-belt shake and screen are used. The auto
matic dirt dump was made at the mine. This mine has now al
most exhausted its territory and will be abandoned early in 
1908. 

Lucas. In June, 1874, Mr. "William Haven and others leased 
540 acres of land on Whitebreast creek, two miles east of Lucas, 
and the next year began drilling operations. Two upper seams 
were penetrated within 138 feet and after considerable delay 
due to financial difficulties 'a lower coal over five feet in thick-



LUCAS COUNTY 221 

11ess was finally found. The Whitebl'east Coal Company was 
·organized to 'work this field and did so by means of three mines 
between Phillips and Lucas. Until the field was exhausted in . 
1891 it was one of the most productive in the state. In an 
endeavor to find more coal the company bored 123 diamond drill 
holes along a strip of varying width and considerable length 
trending northeast an'd southwest from their mines, but no basin 
of sufficient extent for development on a large scale was located. 
These prospects covered an area of about twenty square miles, 
chiefly in Whitebreast valley, and were- cbntinued to ' about 300 
feet below the surfa·ee level. Of 120 holes, seventy showed less 
than three feet of coal, twenty-two between three and fbur fMt, 
twelve between four and ' five feet, ' and sixteen over five 
feet. In one prospe'Ct·a ·thickness of se'Ven f~et of coal was pene
trated, and in another eight feet. 

In the Lucas district there are reported to be four coals in 
addition to one that outcrops in the hillsides. These are said to 
be as follows: 

THICKNESS DEPTH, AV:E;RAGE, 

COAL FEET. FEET. 

No. l. .. ' .. ................ ....... ........ , ........ 12·3 60 
No.2. . ...... .... . .... ....... : ..... . . . ......... :. 214 90 
No.3 . . . ........... .. .. ... ... ......... . ..... 31,6 to -5 290 
No.4. . :........ ......... ... ......... . . . . ....... .. 4 330 

These coals are not continuous over large areas but appeE'.r 
to lie in basins along fairly definite horizons. It will be seen 
that they correspond quite well with the coals found in the shaft 
at Cleveland. Strong undulations rendered the level of every 
seam somewhat variable. Coal in the second horizon can he 
profitably worked longwall and is so mined by Skidmore Bro iS., 
who are operating a local mine about' one mile northeast of 
Lucas. The third horizon has supplied most of Lucas county 

. coal and is now utilized at the Big Hill mine. The fourth horizon 
is not definitely known to contain thick coal at Lucas, but is that 
worked at Cleveland. It is possible, however, that the ~oal 
mined at Cleveland and at Lucas lies in the same horizon, since 
the Saint Louis limestone is encountered not far below the third 
seam at Lucas. 
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The Big Hill :mille ships over the Burlington from a locatio 
not far from the station at Lucas and although of limited extent, 
this mine has at times produced considerable coal. It is now 
idle because of trouble with water and for other reasons. The 
shaft is' 290 feet deep to a coal a little over four feet in average 
thickness. Above the seam is a considerable thickness of sand
stone which makes a firm roof but lets in much water. Laterally 
this rock grades into shale. A thick sandstone is found also at 
Cleveland between coals Nos. 4· and 5 of the shaft record. 

Big Whitebreast Drifts. Coal outcrops at several points in 
the valley of Whitebreast creek from old Cleveland northeast to 
the county line and, though usually thin, has furnished limited 
supplies for purely local consumption. In sections 5 and 8 of 
Whitebreast township some coal is occasionally taken from a 
fourteen-inch seam that outcrops near high water level in the 
creek. The section made by St. John farther down the creek at 
the old Wheeler Mil.l is shown in figure 52. At and near the con
fluence of Big and Little Whitebreast creeks, a rather constant 
bed of thirty inches outcrops and has been drifted to some ex
tent on Whitebreast and Barker creeks. 

FEET. 

12. Drift ...... . .... . .. .. . ... .. .. .. ... . . 5 

11. Shale, argillaceous, variegated. .. ..... 4 

10. Coal .. . . . . .......................... 1lh 
9. Fire clay .......................... . 1 

8. Shale, variegated ....... ........ .... . 8 

7. Limestone, impure, earthy in places. .. 2 

6. Shale, ash colored, calcareous below.. 6 

5. Limestone, bluish, nodules in places .. 2-3 
4. Shale, black, bituminous, fissile ..... .. llh 
3. Coal .......................... . ... .. 172 
2. Fire clay ........ .. .. ...... . .... .... 2 

1. Shale, light-colored, sandy in places ... 10 

~"gure 52. Section on Whitebreast cr eek. Six miles below Lucas. 

Chariton. An unsuccessful attempt to find thick coal was 
made near the Chariton river, in the northern part of Chariton. 
One boring which was continued for 322 feet (Sec. 30, Sw. cor~ 
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ner) encountered only two thin coals at 112 and 318 feet respec
tively. Another drilling struck a small pocket of :five foot coal 
at the depth usual for the" lower vein." A good basin of deep 
coal was, however, located northeast of Chariton where the mine 
of the Inland .coal Company is situated. The Inland shaft rec
ord is (Lincoln Tp., Sec. 9, Nw. qr., Ne. 1;4) : 

FEET. INCB;ES. 

33. Soil and drift .. . . ..... ....... ' ......... . .... . .. ... 34 6 
32. Shale, sandy, light-colored .. . ..... .. .... .. ........ . 7 
31. Shale, sandy, black ........ . ... .. ..... . .. . . . .. ... . 11 
30. ·Coal, good . ....... . ......... . . .. . . . . .. . ....... . .. . 2 
29. Fire clay ..... .... ..... . ... . .. .. .. . ..... .. . . ..... . 5 
28. Sandstone, dry, light-colored........ .... . . . . . . . . . .. 2 
27. Limestone..... . ........... .. .. .. ........ . .... . .... 10 
26. Sandstone, dry, light-colored .. .. .................... 2 
25. Sh ale, variegated .... . . .. .............. . .. . ....... 26 
24. Shale, hard, black ......... . .. .... .. . . . . . . ....... . 8 
23. Coal .. .. . ... .. .... . . .... .... .... ... . ....... . ... ... 1 
22. Fire clay, impure ........................... . ..... 3 
21. Shale and imestone .......... . .. . .. ... ...... . ..... ' 8 
20. Shale, hard, dark .. . . .. . ................... . .... .. 7 
19. Coal, not good .. ...... . . . .... ..... .... . . . . .. ...... 1 6 
18. Fire clay .. .. . ... .. .... . ........... .. . . .. . .. . . . ... 7 
17. Sandstone.. .. .................................. .. 3 
16. Shale, variegated .. ........................ . ... ... 10 
15. Shale, hard, dark ........ , . . ........ .... ....... .. 7 
14. Coal, part bony . .. .. .... .......... . ............... 1 
13. Sandstone.. ....... ........... . .. ... .. .... ... ... ... 2 
12. Shale, black .. . .... ... ..... .............. ......... 1 
11. Coal .. ... ............. .. . ........... . .. .. .... . ... 6 
10. Fire clay, with shale ......... ' . .. ...... . . . ........ " 5 6 

9. Sandstone ......... ......... . . ... .... .... .. ...... 31 
8. Shale, dark ........................... . .... ... ... 10 
7. Sandstone '. . .... . .... . .... .. . . .................. . 2 
6. Shale, light-colored . . . ....... .... ................. 6 
5. Shale, dark .......... .. ................ . ... . . .... 22 
4. Shale, lighter colored .......... . .. .. .. . .... ..... . . 15 
3. Coal ....... . , ... ................. . . .. .... . ...... . . 7 
2. Fire clay ..... ..... . ... .... ...................... 3 
1. Sandstone . .... .. . . ... .. ... . ......... . ... ......... 8 

The thickness of the lower coal (No.3) varies con.siderably. The 
upper horizons seem fairly persistent, but bear only thin coals. 
Although the Inland mine has no railroad connections and so 
supplies only a local trade, it i s extremely well managed and is 
one of the best coal properties in the state. As soon as railroad 
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facilities are provided it will become one of the important mines 
of the Iowa field. 

Little Whitebreast Surface Mines. At numerous places on 
both sides of Little' Whitebreast creek, from section 22 of Lin
coln township to section 19 of 'English, coal has been taken for 
local consumption from seams outcropping in the valleys. In 
Lincoln township ,the establishment of the Inland mine caused 
the abandoning of most of the work in this upper coal, for it is 
seldom more than thirty inches in thickness. In English town
ship~ also, little mining is now done. Two coals, the upper about 
eighteen inches and the lower slightly thicker, outcrop here. 
Sometimes these two seams approach sufficiently ' close to be 
mined ' as one, and again, they may be separated by ~ distance 
of fifteen feet or more. " 

Wild Cat Drifts . Along Wild Cat or English creek and its 
branches, in sections 11, 12, 14 and 15 of English township, 
small drifts have been opened during the winter months. The 
coal mined is in most cases only from fourteen to eighteen 

\ 

inches in thickness and lies only a short distance above the creek 
bottoms. A mine on W. S. Dungan's la~d (Sec. 12, Nw. qr.) is 
said to have worked a thir'tY:-inch bed. 

Drifts on Cedar Drainage. Some fairly thick surface coals 
have been mined for local use in the valleys of Pleasant ' town
ship, and, since this region is far from any railroad, are of con
siderable importance to the farming communities. At least 
three horizons containing discbntinuous basins of coal may be 
recognized, but in the absence of a topographic map no correla
tion of separated outcrops can be made with any certainty. Re
ported occurrences of the upper coals along Cedar drainage are 
noted in the following list. No mines were open when the region 
was visited in the summer of 1907 . 

• 



LOCATION. 

Lincoln Township-
Sec. 12, near center ..... . . . 

Cedar Township-
Sec. 6, near center .... . ... . 

Pleasant Township-
Sec. 24, north central . .. .. . 

Sec. 23, Se. qr., Ne. 14 ..... . 
Sec. 21, Nw. qr., Nw. 1,4 .. . . 

Sec. 13, Se. qr., S'w. 14. · .. . 

Sec. 12, Nw. qr., Sw. 14 ... . 
Sec. 11, Sw. qr., Ne.1,4 ..... . 
Sec. 1, Sw. qr., Ne. 1,4 ... . . 
Sec. 1, Ne. qr., Se. 1,4 .. ... . 
Sec. 2, N. % . . .. . .... . .. . . 
Sec. 3, Se. qr., Nw. 14 .. .. . 
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THICKNESS. REAiARKS. 

18 inches . ... 

14 inch es.. .. Outcrop now concealed. 

3 fee t ....... . 

3 feet . ...... . 
3 feet . .. .. ... . 
3 feet. .. . ... . 

3 feet. . . .... . 

The Briggs drift . It supplies a 
large country trade. 

A small shaft. 
A small drift on Littl e Cedar 

creek. 
The Umbenheuer drift on Big 

Cedar. . 
A new drift on Little Cedar. 
An old drift on Little Cedar. 
A new opening. 
The Va n ' Loon mine. 
Abandoned drifts. 
An abandoned drift. 

{ 

3% feet. .. . 
Sec. 3, N. %. . . . . . . . . . . . . . .3 .. f~~~: :: : .:: 

Top seam , mined by stripping. 
Second seam, drifted. 
Third seam, drifted from creek 

bottom . 

. Z ero . At Zero, on the Chicago, Burlington and Quincy Rail
road, a mile and a half west of the Monroe county boundary, a 
mine was formerly operated by the Creston Mining Company. 
The shaft w~s 260 feet deep, with coal :five feet · in thickness. 
Where worked the seam was quite irregular, on which account 
tl1.e mine was :finally abandoned after several companies had 
wprked out considerable coal. 

; Deep Coals on Cedar Dminage. The Consolidation Coal Com
pany, Inland Coal Company, and others have for several years 
been cond,ucting prospecting operations in northeastern Lucas 
county in an endeavor to :find workable basins in the more pro
ductive horizons near the base of the Coal Measures. There is 
little doubt that success has attended these efforts and that only 
the advent of a railroad in this r egion is necessary to place 
Lucas in the front rank of coal producing counties. Mr. H aven 
of the Inland Coal Company r eports the location of :five good 
basins, comprising a total of sever al thousand acres. The Con
solidation Coal Company has purchased the mineral right s of a 
large tract in sections 9, 10, 15, 16, 17, 20 and · 21 of Pleasant 
township . Coal of an average thickness of four feet eight inches 

15 

., 
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is said to have been found in all holes drilled here on over 2,500 
acreS of land. The strata are extremely variable, yet the follow
ing drill records give some idea of their succession. 

Figure 53. Churn drill of the Consolida tion Coal Company, ope ra ted by a gaso lin e engine. 

PLEASANT TOWNSHIP, SEC. 15, NE. QR., NW. Y •. 

FEET. 

4. Clay ...... . .. . ................................... .. ...... 15 
3. Shale, Iight·colored . .. ... ................. . ... ... . . .... .. 5 
2. Shale, gray .............. ..... . .... ....... . . . ...... . ..... . 42 
1. Coal ....... . ......... .. ............. .. .. ... .... . ......... 4 

Total . . ............. . ......................... . . . .... .. ... 66 

" 
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PI;EASANT TOWNSHIP, SEC. 16, SW. QR., NW. 14,. 

FEET. 
5. Soil and drift ................. .. . . ....... ....... 67 
4. Shale· . . .............. . ..... . . . ...... · ..... . ...... 69 
3. Shale, gray . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 80 
2. Coal, good ...... . . . .... . . . . . . .................... 3 
1. Coal, dirty ............ . ............... . ......... 2 

Total .. ..... . .. . ..... . ....... . ..... . . . .... . ...... 224 

PLEASANT TOWNSHIP, SEC. 17, SE. QR., SE. 14, . 

INCHES. 
11 
11 

9 
10 

1 

6 

FEET. INCHES. 
14. Soil and drift . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 52 
13. Shale, light-colored .. . . .... ...... . . . ....... . . .. .. 22 ' 
12. Shale, dark ..... . .... .. ...... . . . .. . . ... . ........ 5 8 
11. Coal .. : .. . ............. .. . .... ......... ..... .. . . 1 1 
10. Shale, light-colored .. .... . .. . ..... .. ..... . .. .. . .. If) 

9. Rock (concretion ?) . .. . . .. . . . . .. . . . .. . . . . .. . .. ... 2 
8. Shale, dark .. .. ... ... .. .. . .. . .. .... ... .. .... . ... 4 
7. Coal ................ : ..... :.. . . . . ... . .... . .. .. .. 1 4 
6. Shale, light-colored ......... .... _ . . . . . . . . . . . . . . . .. 10 
5. Rock (concretion ?) .... . . : .... . ..... . . . .......... 4 
4. Shale, light-colored . . .. . . .. . ........ . .. . ......... 18 3 
3. Coal ....... . . . .. . ... . . : . . ........ . . . ....... .. . . .. 1 
2. Sha le .. .... . . ... .. . . . . ... . ... .... . ........ .... . . 88 
1. Coal . ..... . ................ . ........ . ...... ... .. 5 9 

Total .. . . ... ..... . .. . ........... . ...... ... ....... 234 1 

227 

The unreliable character of much of the coal in the lower 
horizon is illustrated by six dtillings made on J . F . Carson's 
land in and near section 32 of P leasant township, which showed 
that the seam present ranged from six inches to' five feet in ' 
thickness on a comparatively small bit of land. One of these 
drill records is : 

PLEASANT TOWNSHIP, SEC. 32, NE. QR., SE. 14, ." 

FEET. 
12, Soil and drift. .. . .. . ....... ... , . . . , . , . ... .. , , ... . 125 
11. Sha:le, dark .. , , . , .... , , .... , . , . . , ..... . . . , , . ' .' , .. 10 
10. Shale, light-colored " ' ., . . .. . .. . , . ,' , . . ....... .. . , 3 

9, Shale, gray . . "', .. .. . , , , , , .... , .. .. . , , . . . , , . . . .. 33 
8. Sandstone .. . . . ... .. . . . .. . " .. . . ......... " .. . . , . 2 
7. Shale, gray . . , . , , .. , , ......... . .. , ..... , , ...... " [) 
6. Sandstone" .. " ... ,', . . .... . ,' , . . .. . .. . , . . .. ,. ,. 2 
5, Shale, gray . . , . , '. ' .. , . , . ....... , . " ... . . , " ' .. , .. " 32 
4, Rock ("bowlder" in coal ?) .... . . ,.,., .. .. . , . .. .. , . 
3. Coal . . . . " . . , "' , ... " . . .. .. . , .. ,. .... .. .. . ..... 1 
2. Coal, dirty , . . , .. . . . . .. .. ' , . . ' .,... .... . ... .... . . 1 
1. Shale, calcareous ....... ,.,...... ..... . .......... 4 

Total ..... ....... . .. . . . ... , ', .. , .. . .............. 227 

INCHES, 

9 
3 
6 
6 
4 
1 
7 

10 
2 
a 
[) 
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MONROE COUNTY 

Magnificently served by railroads and lying in a highly pro
ductive coal belt, Monroe county has for several years ' been the . 
most important coal producer in Iowa. The number of mines 
is not exceptionally large, yet they are with few exceptions 
the property of companies that are willing and able to risk a 
large amount of capital in order to obtain a proportionately 
large return. p 'rospecting has been systematic and thorough, 
so that the larger corporations are able to look far into the 
future when planning the location of their mining camps and 
mines. As a result, the larger basins of workable coal are being 
exploited one by one in definite geographic order. 

With the exception of a small area of about three square miles 
in the valley of the Des ' Moines river near Eddyville and for 
short distances up Gray and Miller creek, where the Saint Louis 
limestone outcrops, the entire county is underlain with Coal 
Measure strata of the Des Moines stage. Frpm a thickness of 
zero at Eddyville· these incr·ease progressively. toward the south
west until probably a thickness of about 400 feet is attained in 
the southwestern corner of the· county. Very few test holes are 
continued to the Saint Louis, a practice which is to be con
demned, as thick coals lying near the base of the measures may 
thereby be overlooked. In section 28 of Bluff Creek township 
the limestone was reached at a depth of 199 feet; yet two miles 
north the coal mined descends abruptly into a small basin 283 
feet below the surface, a feature probably due to a local depres
sion in the basement limestones. A boring in section 29 of 
Mantua township found the Saint Louis at 216 feet, while drill
ings of about the same depth at Hilton and Foster stopped in the 
Coal Measures.. A dri~L hole put down ' by the Hocking Coal 
Company to a depth of 317 feet in section 34 of Troy township 
encountered at . least 272 feet of coal-bearing strata. Coal is 
reported at 313 feet ill section 4, Wayne township. 

Notwithstanding. the amount of development work that has 
been done in this county, mining has been confined chiefly to the 
northern and' centra] portions; while large portions ' of the 
southwestern quarter remain pract{cally unexplored. It is in 
the extreme sC?uthwestern corner that the Mystic seam of the 
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Appanoose-Wayne field is most likely to be found if it be pres
ent at all in Monroe county. 

Although coal was mined along Bluff, Miller, and Avery 
creeks, and west of Albia at· an early date, the county did not 
rank among the few best producers until the seventies. As 

Figure 54. Sl<etch map of Monroe county. 

given in the U. S. cen'sus reports, the output for 1860 was 2,756 
tons; for 1870, 15,410; for 1880, 181,288, and for 1890, 258,401-
With the exception of the period of business depression ending 
in 1896, the coal industry of succeeding years has advanced 
steadily and notably. In 1901 the county passed all others and 
since then has held first place. According to reports of the 
Iowa Geological Survey, statistics for recent years are: 

YE AR. TONNAGE. YEAR. TONNAGE. 

1898 . . ...... .... . . , . . . . . . .. 584,578 1903 ........... . ...... , . . . . 1,768,054 
1899 . . . . . . . . . . . ... . . . . . . . .. 684,004 1904 ........ ... .. .. .. .. ... . 2,061,877 
1900.. . . . . . . . . . . . . . . . . . . . . . 772,457 1905 .. . .... . ...... ' ... . . .... 2,227,177 
1901. . ........... , ...... . .. 1,237,332 1906 . . ..... . .. . . .. ... . ..... 2,458,473 
1902 ..... , .... . .... . ....... 1,349,722 1907 . . ........... . . .. . ..... 2,476,021 
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During the year ending June 30, 1908, twenty-three mines pro
duced 2,167,061 tons of coal and" employed 3,634 men. Whereas 
in 1883 Monroe was responsible for less than two and one-half 
per ce'ntof the production of the state, in 1907 she mined over 
thirty-one per cent' of the total. 

The status ' of the industry, s<? far as known in July, 1907, is 
sketched in the following pages. * 

MONROE MINES AND COAL BEDS, 

Northwestern Townships. The Consolidation Coal Company 
has done considerable prospecting in Union', Cedar, and Wayne 
townships and has located and purchased several basins of coal 
which will be exploited at some future qate. The Consolidation 
drilier reports that coal averaging four feet eight inches was 
found in over 1,000 holes drilled in ,a strip one-half to two miles 
wide along vVhite creek in Wayne township. This area forms 
part of a continuous basin said to contain 7,000 acres of coal. 
One of the drill records of a boring in this territory follows 
(Wayne Tp., Sec. 7, Nw. qr.,Se., 1,4 ). , ' 

FEET. , INCHES. 

Drift ....... , , . . .. ..... , , . .......... " ... " .... , ..... ". 97 
Shale" .... , .. , . ... . ...................... ... " ....... 26 
Coal . ... ' ,' " . ........... , ...... , .... .. . ..... , . . . . .. . . . 8 
Shale, dark ....... ... .. .......... .... . . . ,.. .... ...... 18 6 
Rock (sandstone ?) .... .. .. . ....... ' . . , . , , • ......... . '. 1 4j 

Shale, gray .... . , . ....... . ................... ,' ...... . 30 2 
Coal ... " .. " .. ... , ......... .. , . . . . .. .. . . . .. . . . . .. . .. 4 

Total ............. .. . . .... .. ... , ., .. " .... ...... ,177 10 

Another basin containing the same average thickness of coal 
occupies sections 7, 8, 17, and 18 of Union township and adjoin
ing portions of Cedar. It is said to comprise 3,000 acres of 
coal. A smaller basin of 210 acres is reported from sections 14, 
23, and 24 of Union township, south of Lovilia. Coal is al so 
known north of Lovilia, where country mines are occasionally ' 
opera'ted. The following record is from section 3 of Union 
township. 

'Acknowledgments for m ateria l are due to Beyer and Young: Geology' of Mom'oe 
County, Iowa G'eol. Surv" Vol. XIII, pp. 353-433; Des Moines, 19 03 , 
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FEET. INCHES. 

Drift ................... .. ... . ... . .... .... ..... ..... . 30 
Sandstone, buff . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 3 
Shale, sandy, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 7 
Shale, blue, light·colored. ......... .. .. . ... .. ...... . ... 30 6 

. Shale, blue, dark .. . . . .............................. . .. 6 
Coal .. . : . . . ........... ... ........ " . , " . .. ... . . . .. . .. 5 6 
Fire clay .. ... .. . .... .. .... ... ...... . ....... .. ... :. .. 6 

Total ......... .. ........ .. ................. . . .... 82 6 

¥.~:. ... . . 1.';,I.;~~:;;:;:.o. .. : ~,.';t':,~".~=r.:~~ .. ,..;.. .... ~".~ It'\,'V'''.· .. '·~\· ... • .... · .. · .' 

I - . 
I -

F igure 55. View of Buxton f rom the w est. 

Buxton. The Consolidation Coal Company was organized in 
1875 with headquarters at Muchakinock, in Mahaska county, and 
was reorganized under the present ownership in 1881. The 
Chicago and North Western Railway extended its already long 
coal spur southwestward into Monroe county and the Consolida
tion headquarters were moved to the new mining camp, Buxton. 
Buxton is a thriving town conta ' ing a population of about 5,000 
people, chiefly colored. It possesses a $20,000 Y. M. C. A. build
ing, a large company store, well built houses for the miners, and 
is, in general, progressive. Special trains carry the men to and 
from the mines, of which there are :five operated by the com
pany. Mine No. 14, situated in Mahaska county, is discussed in 
another place in this volume. No. 10 lies two miles south of 
Buxton (Bluff Creek Tp., Sec. 17, Ne. qr., Nw. 1i<1J, No. i1 about 
one mile southwest of No. 10' (Sec. 16, Se. qr., Sw. 1;4 ), N 6. 12 
three miles east and south of Buxton (Sec. 12, Nw. qr., Nw. 1;4 ), 
and No. 13 two miles east of the same place (Sec. 2, Nw. qr., 
Se. 1;4 ). Within a year Numbers 11 and 13 will be abandoned 
and Number 15 will be sunk one mile southeast of Nllmber 11. 

The coal worked at these mines varies from four to seven feet 
in thickness, with an average of four feet six inches. Several 
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unworked coal horizons are also known. A section representa
tive of pro.spects in the territories of Numbers 10 and 13, which 
are located on the bottom lands, is as follows: 

FEET. INCHES. 

9. Surface wash and drift. ... .. .. : . . . . . . . . . . . . . . . . .. 12 
8. S'andstone ..... . . . .. ... . . .. ... .. . ~ . . . . . . . . . . . . . .. 1 6 
7. Clay shale ............. ... . " ., .. .. , .. .. . .. . .. . .. 3 
6. Shale, dark .. .. ... . .... .... ...... :. .... . ...... .. 6 
5. Clay shale . .. . . .... .. ... . ... .. . ..... ... ..... .... 10 6 
4. Shale, dark ...... . ....... ... ........ . ... .. : ..... 9 7 
3. Coal ......... . ...... ........ .. ... . .. , ... . ... . ... 1 8 
2. Shale, dark .. . . ........ . .... . .. . .... . . ... . ...... 62 7 
1. Coal ...... .. .. .. . ........ . .. .............. ... .. . 6 2 

Total .......... . . .... . .. . . ..... .. .... . .. .... .. .. 113 

Of the upland prospects, as found at Numbers 11 and 12, the 
following is about an average. 

FEET. INCHES. 

20. Drift and loess . .... .. ........ ... .... .. ·.... ... ... 25 
19. Sandstone, gray ........... . . ... . . ........ . ..... 29 6 
18. Clay shale .. . . . .. .. . . . . . . . . . . . . . . . • . . . . . . . . . .. 3 6 
17. Shale, dark . ... . ........... . .... .. .. . .. . . ... .... 3 1 
16. Coal ....... .... . .. ... ... ... .. . ........ . ...... .. . 1 9 
15. . Shale, . light ...... . .. . ... .. ..... .. ............ . . 10 2 
14. Coal . ............ ..... ...... ........ ............ 2 
13. Shale, dark ... ... . .... . ..... . . ... . .... .......... 3 6 
12. Coal . . ...... ............ ....... . . . ..... ..... .... 1 3 
11. Shale, light ......... .... ....... . .......... . . .. ... 32 
10. Coal . .... ..... .......... . ... . .... . .. . . . . . . ..... . 10 \ 

9. Shale: light . . . .............. ........ .. ...... . . . .. 21 
8. Shale, dark . .. . .. . . . ... . .... : . .. . ..... ... . ...... 2 4 
7. Coal . . . .. . .. . . .... .. ......... .. .... .. . .......... 6 
6. Shale ..... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15 10 
5. Sandstone .. . ......... . . ... ... .. .. .. . ........... 3 
4. Shale, gray ....... . . .. ........ . .. . ... : .......... 13 1I 
3. Coal............... ... ... . ............... . . .. .. . 2 
2. Shale, dark .. ..... ......................... . ... . . 49 
1. Coal ..... ...... . ........ .. .. . ..... . ..... . ........ 5 

Total .... ... ..... . ... .. . .. ... . . .... .. . . ........ .. 225 3 

The roof~shal e is fairly firm and the coal is usua]]y uniform in 
character, though where there are strong undulations it is apt 
to "pinch out." The company's mining engineer reports a 
very remarkable occurrence from mine Number 10. At the time 
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the region was visited by the writer this mine was temporarily 
closed, so that 'the phenomenon was not personally investigated 
by him, but the source of information is apparently reliable. It 
is said that the seam drQPs nearly 145 feet in a horizontal dis
tance of 800 feet, with good five foot coal continuous through
out the entire distance. A deep depression elongated northea,st
southwest and embracing thirty acres, is formed in this manner. 
The following drill records taken 700 feet apart show the rela
tionships (Sec. 16, Sw. qr., Nw. 1,4) . 

HOLE A. 

FEET. INCHES, 

15, Clay " .. . ......... . : . . .. .. . .. .. .... . . . .. . ... .... 13 ' 
14. Shale, light-colored ... . . ... ... ... . . . . . .... . ...... 42 10 
13. Sandstone .,... .. . .. . . . . . . .. .... . . . .. . . . ........ 1 6 
12. Shale,. 1ight-colored . .. , ' ,' .. . ....... . .... . . . ... . . • 74 8 . 
11. Shale, dark, sandy ....... . . . ...... ... . . . .. . ... . . 10 2 
10. Coal .. . ........ . .. ... . . . . . .. .. .' ..... . . .. .. .. : ... 8 

9. Sha,le, light-colored .... . ... . ... . ....... . ... . .... . 42 8 
8. Shale, dark ..... . . ......... .. . . . ..... . . : . ..... ,. .. 11 3 
7. Coal .. .. .... ... .... .... ................ .......... 1 8 
6. Shale, light-colored. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 2 

. 5. Shale, sandy .. . .. . . , .. .... . . .. . . . . .. ... . . ..... .. 4 , 6 
4. Shale, ' mixed .. . . .. . . .. .. . .. . ... . ..... ....... ... . 22 3 
3. Coal .. .. . . . . .. ... . . .................. ... . . .. ..... . 1 
2. Shale .... ' . . .. ".. . . .. . ............ .. .. . ... .. . .. 44 7 
1. Coal ..... . .. .... . . . . ...... . .. . .. .. . . . . . . ..... .. . 5 11 

Total., .. . . .. .... . ... , . .... .. . . . ....... . ....... . . 28:> 10 

H OL E B. 

FEET IN CHES. 

14. Drift . .. ..... .. .. . . . . .... ... .. . .. . .. .. . . ....... . 24 
13, Shale, dark .. . . .. . . . .. . . . .. .. .. . , . . . . . . . . . . . . . . .. 6 7 
12. Coal ..... . . , .... .. .. . .. . .. . . .. .. .. . . , . . ..... :.. . . 1 3 
11. S11ale, light-colored .. .... . . . .. . .. . .... , ... .. ..... 19 10 
10. Shale, dark . . ...... . . . . . .. . .. . .. . . . . . . ... . . ... , . . 3 

9. Coal .... .. ,........ . ....... .. .. . . . . . ...... . ... .. . 6 
8. Shale, light-colored .. ... .. .. ..... . . .. ............. . 7 10 
7. Sandstone . ...... . . . ..... . .. . .... . ... . .... .. . ,.. 3 4 
6. Shale, dark . . , . , ." .... , . .. . ..... : ... . .. .. ...... 5 9 
5. Coal . .. . , .... . .. . ... .' ..... . ... ·.... . . .. .. .. .. . ... 3 
4. ' Shale, ligh t·colored ... .... . ... . . . .. . . . ... .. . . .... 4 6 
3. Coal . ... .... . , .. .. . . "......... . .. .... .. .. ...... 7 
2. Shale, gray ... . . .. . , . ... .. . . , . . ... .. . . .... .. . .. . .. 51 10 
1. . Coal ..... . .... . . , . ... . . .. . . . .. , .. , ..... .. . ... . . , 4 11 

Total . .. " .. . . . . .. . . , .. .. . . ... . ... . .. . . : .... , . . ,134 2 ' 
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There is also in Nmiiber 10 workings a contemporaneous ero
sion channel in which shale replaces the coal. The ancient 
stream ran north or south, and evidently divided into two parts 
and flowed around a small coal-producing area; for an "island" 
of fifteen acres Of coal is now found ' in the mine; with a barren 
strip 360 feet Wide on one side and another 150 feet wIde on the 
other . . True faults -With 'a maximum throw of five feet each 
occur in the same workings; while a similar feature is encoun
tered in the main 'south at Number II. Pyritic concretions and 
clay-ironstoI).e bowlders ' are not especially common, excepting 
at Number 13. Below are tabulated summaries of the results 'of 
mi:piQg Qperations . . 

lIfINE NUMBER. 

10 
11 
12 
13 

DEPTH OF SHAFT 
(FEET. ) 

100 
208 
18272 
100 ' 

ACRES MINED OUT. 

.320 
260 
220 
200 

ACRES IN BASiN, 
PROBABLE. 

640 
560 

} 1300 

At the present rate ot workiQ.g, these basins will soon be ex
hausted, but the company owns large tracts of coal land farther 
west, in Monroe and Lucas counties. 

The room and pillar system of mining is used, the rooms be
ing turned forty feet and driven 210 feet. Widening out begins . 
after ten feet ap.d coal is obtained by shooting from the solid. 
At numbers 11 and 12 all the water pumped is used in wetting 
down the entries. Electric third-rail haulage, for which the cur
rent is carried in the rack-rail and returned in the running-rail, 
is used on all the main entries. Ten gathering motors have also 
been ordered and will be operated by rack-rail in the entries 
and by trolley in the rooms. The capacity of the pit cars is 
fro'm 2,000 to 3,000 pounds, although smaller ones are used on 
the edges of the basins where the coal is low. Nothing is worked 
out within 200 feet of the shaft. Forty-five Whitcome cutting 
machines, the same number of post-drills, and four Norwalk com
pound air-compressors are in use. 

The tipple~ are all of the same pattern and, aside from that 
at number 11, of steel construction. Reynolds-Corliss and Litch
field engines are used in hoisting. Loading is facilitated by 
the use of Olson self-dumping cages and by box-car loaders at 
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number s 10 and 12. 'The equipment on top is complete in every 
r espect . 

West of Number 13, in an area surrounded by Consolidation 
holdings, is the Regal mine (Bluff Creek Tp., Sec. 3, Ne. qr., Se. 
lAiJ and the associated mining camp, Frakerville. A five-foot 
coal is reached at a depth of 164 feet. Entries extend about one
fourth mile east, west, and south to the limits of the 160 acres 
controlled by the company. Aside from an occasional streak of 
pyrite the coal is clean, though it is not so good in the north
western workings. Hoisting is by a direct-connected engine and 
dumping by automatic cages. 

F igure 56. Steel tipple, s howing box car loader, Shaft N o. 10, Consolidation Coal Com
pany. Buxton. 

Coa,lfield. In the valley of Miller creek are a number of 
mines, chiefly local, operating in coals that lie not far beneath 
the surface and are r eached by slopes. N ear Eddyville the coal 
basins are foun9, quite near the Saint Louis limestone. Two 
mines near Coalfield do a shipping business. The Coalfield Fuel 
Company works a slope on a short spur from the Iowa Central, 
northwest of Coalfield.- Coal from three to four and a half feet 
thick has been mined across section 9 into section 8. The s~am 
is slightly undulatory and dips, in general, to the southwest. 
Boden 's slope is a short distance southeast of Coalfield and is 
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also a railroad mine. The bed worke~ bears an average of three 
feet six inches of coal, dipping strongly to the southeast as far , 
(one-fourth mile) as an entry has been driven into the hill. The 
coal thins on the south of this territory. 

L ockman. The Central Coal Company now operates thre,e 
shipping mines near Lockman, of which Number 3 is expected 
to become the best producer. This slope, which lies near the 
western extremity of the coal spur through the northern portion 
of section 36 of Bluff Creek township, pitches four and one-half 
inches to the yard. Wire-rope haulage is effected by means ' of 
a double Taylor engine. Slope Number 2 enters the hill not far 
from the mouth of Number 3. Shaft Number 4, lying one-half 
mile southeast, is forty-five "feet deep and has just been made 
ready for work. In all three mines from four to five feet of coal 

. is worked, e~cept w~ete local irregularities in the thickness are 
present. Contemporaneous erosion channels, filled with sand
stone, cut out the coal in places. ' The four-foot coal has been 
located in many drill holes in sections 25 and 36 of' Bluff Creek, 
section 31 of Pleasant, and section 1 of Troy township, while at 
least one thinner seam is commonly found in ; some 'higher hor
izon. Following is a representative record from section 25, 
Bluff Creek township. 

FEET. iNCHES. 

12. Soil and drift-clay .. ....... .... ' . ' . .. ..... . _ . . .. 45 
11. Shale .. .. .. . . ' ....... . ..... : . . . . .. . .. , . . . . . . . . . .. 35 
10. S'andstone .... . ' .. , . , .. ........... ' . ... ' " . , , . . . . .. 2 

9, Shale .. .... . ..... ..... ... . .. ... ............ , ..... 12 
8. Coal., .. .. . . .. .. ... , ......... , ..... , ..... . ... ,... 6 
7, Sandstone, gray ............... : ... ... . ... . . .. ... 7 6 
6. Shale .... ', .... .... . ~ .. " . .. .. ... . . , .. .... ... . , .. 23 
5. "Slate" .. ........ . . ....... ........ .. ............. 14 
4. Coal .............. ' .. . ... . . ........... .... , . . ',. 8 
3. Shale, dark and fissile below .... .... , . ..... .- , . . . .. 5 7 
2. Coal ... . " ................ . ... .. , ...... ' , ....... , 3 11 
1. Fire clay .. . ,'. , . , ....... '." , ........ ,' . .. ," " 1 ~ 

' Total ., . , ... , ..... ,.- .... . .. .. .. . ............ ,., .. 150 8 

. South Avery Creek. For many years coal has been exten
sively mined in the valley of Avery creek, in Mantua township. 
As the areas near Hynes became exhausted, a coal spur was ex
tended southward al\mg the valley of South Avery creek and 
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new mines were opened. The Smoky Hollow Coal Company has 
been the largest producer in the district and to-day . operates 
two slopes, Number 6 (Sec. 23, Ne. qr., Nw. IJt') and Number 7 
(Sec. 23, Nw. qr., Sw. 14). The coal either outcrops in the hill
side or is covered only lightly by the drift. It varies from forty 
to sixty-six inches · in thickness and is fairly le;el except for 
minor undulations. . Prospects over a considerable territory 
show that the coal is usually present, although somewhat irreg
ular in occurrence. At least one thin coal is commonly found 
above the bed worked; while in the territories of Numbers 6 
and 7, a seam that infrequently shows a w.orkable thickness oc
casionally comes within six inches of the bed mined, only to be 
separated from it again by distances of twenty feet or less. A 

. prospect three-fourths mile west of Number 7 disclosed as many 
as four coals in a vertical interval of forty-five feet. The com
pany has worked chiefly in sections 9, 10; 11, 13; 23 and 24 of 
Mantua township. The following section may be taken as an 
average for the district. 

FEET. INCHES: 

16. Drift and alluvium ............... ..... . ...... . .. . 20 
15. Sand and gravel ... .. . .... . ........ .. .. . .. . ..... 60 
14. Clay mixture .' .... ...... . ........ .. .. . ......... .. 20 
13. Shale, black ....................... ... . .. ' . . .. . ... 14 
12. Coal ..... ..... .. .. ..... ... .. . . .......... .... . . .. 8 
11. Shale, light .. . ........ ....... . ... ...... . ...... .. 13 
10. Shale, dark ................................. . . .. 5 

9. Shale, light . . . . . ............ . ... . ... . ........... 6 
8. Shale, dark .. ... .... : . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
7'. Coal .. ... ......... . .......... . . : ......... . .. .... 1 
6. Fire clay .. ... . .. ... ..... . .... .... ............... 3 
5. Shale, dark ....................... .. ...... .. .. . .. . 8 
4. Coal .................. . .... . ... ..... .. . . . ........ 5 6 
3. Shale, sandy ... .. . . . ... . ..... . . . ...... .... . .... .. 4 
~ Sandstone ............ . . .. . ... .... ..... ......... 21 
1. Shale, gray . . .... . ..... . . . . .... . . . . . ............ 2 

Total ......... .. ......... . .... . .... .. . ...... . ... 189 2 

Mine Number 6 is the best producer, Number 7 not being fully 
developed. Number 6 workings are nearly a mile and a half 
from the slope mouth; while Number 7 has worked in about 
1,700 feet. Tail-rope haulage is employed in both mines. Two 
new shafts are now being prepared for future production: Num-

o 
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ber 8, forty-five feet in depth (Sec. 14, Sw. qr., Se. 1,4), and 
Number 9, fifty-five feet deep (Sec. 15, Se. qr., Se. 1,4) . A spur 
will be run: off to them from the company's main spur between 
the two, slopes. 

The White Ash Coal Company has worked a slope for eight 
years one mile south of Avery. The coal bed varies between 
three and one-half and six feet in thickness. A local trade is 
:supplied, chiefly in the winter months. A tramway may soon be 
built to Avery and a shipping' trade inaugurated. 

Albia. Although numerous shafts have at one time and an
,other been opened just north and west of Albia, especially in 
sections 8, 9, 10, 17 and 18 of Troy township, only one mine is 
now in operation in this district. The Star mine, two and one
half miles northwest of Albia (Sec. 17, Nw. qr., Nw. ~), has been 
-open seven months in the year for about ten years. The shaft 
was sunk to a coal forty-fo~r inches to six feet thick. A three
foot seam is said to lie forty feet below the surface at the shaft. 
"The product of this mine is hauled to Albia, and to a switch on 
the Chicago, Burlington and Quincy railway whence it is 
·shipped. 

The Albia Fuel Company has completed the sinking of a shaft 
-one mile south of Albia (Troy Tp., Sec. 28, center of east line). 
The mine lies on the west side of the Iowa Central tracks, over 
which the product will 'be shipped. 

Hocking. For a number of years the Hocking Coal Company 
has mined extensively in and near the valley of Coal creek. Their 
mine Number 1, at Hocking, 'was abandoned in 1906. Number 2, 
southeast of Hocking (Monroe Tp:, Sec. 4, Ne. qr., Ne. 1,4 ), is 
'still in operation, but its output is steadily decreasing and it will 
.also be abandoned in the course of a year or two. Number 3 was 
sunk in 1905 two and a half miles south of Albia, beside the main 
line of the Iowa Central (Troy Tp., Sec. 34, Se. qr., Sw. 1,4 ). It 

, is probable that another mine will be started southwest of Hock
ing. The .coal in all these mines is of the same general character 
and lies at a depth of 315 feet at Number 3 and 208 feet at Num
ber 2, which is situated on lower ground. It varies in thickness 
from three and one-half to six feet. Round concretions of sand
:stone and ironstone are fairly common in the coal and roof-
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slate and undulations render the floor quite irregular in places, 
causing maximum variations ot twenty-five feet in the level of 
the bed. The general dip of the strata is toward the south. 
Where the coal is thickest the underlying fire clay often shows 
a strong tendency to heave. During the summer months the 
warm air-currents deposit much of their moisture on the cool 
sides of the entries and rooms, altering the pyrite and marcasite 
of the roof-shale so that the latter breaks down somewhat. At 
Number 3 the coal lies in a trough-like basin trending east and 
west. On the north it rises and disappears; on the south it rises 
and thins. The basin is from 1,320 feet to three-fourths mile in 
width. On the north the roof and bottom become more firm. 
The following section (Monroe Tp., Sec. 4, Se. qr., Nw. 14) is 
representative for the district. 

FEET. INCHES. 

19. Drift . ....... .. ..... .. ..... .. .. .. .. . ............ 25 
18. Shale, light-colored . ... . ... .. .......... . ... . ..... 10 
17. Sandstone ....... ....... .. ... . . . ..... .. . . . . .. . ... 25 
16. Shale, light-colored ...... . ...... . ........ .. . .. .. 25 
15. Sandstone ... ... .... ... . ' .' . . . . . . . . . . . . . . . . . . . . . . 10 
14. Shale, light-colored .... .... .... . . ... ..... . ....... 15 
13. Rock", hard .. ........ . ............... .. .... . ... . . 2 
12. Shale, dark . ...... . .. ........................... 43 
11. Rock, hard ............ . :. ... .... ... ............ 5 
10. Shale, light-colored ...... .. ..... ... . ... .......... 11 

9. Sandstone .. ... . ..... . ...... .. ....... ~ . . . . . . . . . . 10 
8. Shale, light-colored . .. ........... . ............... 8 
7. Coal ............ . ...... . .. . .............. . .. .. .. 1 
6. Rock, hard ......... .. . . .. . ............. . ........ 1 
5. Shale, light -colored ............ ................... 11 
4. Rock, hard ..• . .......... .. ..... ... .... .. . . . . .... 2 
3. Shale, dark .......... . ... . .... . .... .... . . .. . .. .. 92 8 
2. Coal .. . . . .. . . . . . ...... ............. ..... ........ 4 4' 
1. Fire clay ..... . .. . ....... .. . . .................... 1 

Total ..... . ..... .. ............. .. ............... 302 

Both mines are well equipped and well managed,-especially 
Number 3. About 400 acres have been mined out from Number 
2 shaft. At Number 3 automatic cages, stokers, and pit-car 
oilers, and a cleaver breaking device on the pit-cars facilitate the 
handling of the coal. The fan used is of an improved pattern 
devised by Mr. John Verner, one of the State Mine Inspectors. 
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The steel tower is sixty-six feet high to the sheave wheels. Coal 
is loaded through a curved shoot, a somewhat doubtful method 
of preventing breakage. 

Hilton. The Whitebreast Fuel Company established one of 
the largest producers in the state at Hilton, two miles south of 
Hocking Number 3, but closed it in July, 1907. The roof was 

Figure 57', Tipple of s haft No.2, Hocking Coal Company, Hockin g. 

poor, making it necessary to use many props and to handle con
siderable dirt. The coal, however, was of fair quality and is not 
yet exhausted. The record given below is typical of the se
quence of strata in this district. 

MONROE TP" SEC. 10, NE, QR., NW, 'I.. • 
~'EET. INCHES. 

35. Drift .. .. ..... .. .. .. . . .. .. .. .... . . . . .... . . .. .. .. 71 
34. Shale, yellow . . ..... ... ... ........... .. . ..... . .. 10 
33. Shale, gray and clayey. . . . . . . . . . . . . . . . . . . . . . . . . . .. 9 5 
32. Coal . ..... ... ..... . .... . . .... . . . . .. .. .. ... .. . ... 1 9 
31. Shale, blu e .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 4 
30. Coal . . . ... ..... ... ....... . . . ... ........... . ...... 1 1. 
29 . Shale, blue .......... '. . . . . . . . . . . . . . . . . . . . . . . . . . .. 2[; 5 
28. Shale, black . .... . .... . ~ . . . . . . . . . . . . . . . . . . . . . . . .. 4 
27. Sandstone, gray . ... .... . . .. . ... .. .... . ...... . . .. 2 
26. Shale, bla(,k . . ........... . ............. : .... ,.. . . 7 

16 
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25. Coal .. . ........... ... . .... . . . ...... . ... .. .. . . ... 1 6 
24. Clay shale, light. ..... . . .. ... .... . .. .. . . . ........ 9 6 
23. Sandstone, hard .............. . . .. . ... ........... 6 
22. Shale, dark .. ... . . . ..... . .... . . . . . ...... . . ...... 3 
21. Shale, sandy, light .... .... . . .. . . ... . . ..... ... ... 10 
20 . Shale, dark . . .......... .. .. . . . . . .... . ... .. . ... . .. 6 8 
19. Coal ... ...... ... .. . ... .. .... . ................... 9 
18. Shale, dark ........ .. .... . . .. .. : . . . . . . . . . . . . . . . .. 4 7 
17. Clay shale, light ....... ... . .............. . . ... ... . 3 
16. Shale, dark, banded...... . ... . . ... . .... . . .... . ... 7 
15. Shale, gray ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
14. Coal ... : . ................ . .. . .............. . .... 4 
13 . Shale, dark, and light below ..... .. . ... . .. . . ...... 17 8 
12. Sandstone . . ... ... .............. .. . .. . ... : ....... 3 
11. Shale, mixed ........ . . . . ............. ' . . . . . . . . . .. 7 
10. Sandstone . .. ....... '. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

9. Shale, dark . . ... . ........ . ... ..... .. ... ,....... .. 4 10 
8, Coal .. ..... . '. . . . . . . . . . . . . . . . . ... . . . .. . . . . . . . . . . . 1 4 
7. Sandstone, hard ... . ....... , ..... . . . .. . ... . .. .... 2 10 
6. Shale, dark ...... . . .. . . . ..... . .. .... .. ...... . ... 36 6 
5. Coal ........ . .... .. . . . . . .. ... ... . ....... .. ... ... 4 2 
4. Coal, shaly ........ . . .. .... .. ..... ........ .. .. ... 7 
3. Shale, dark above and light below. . . . . . . . . . . . . . .. 5 9 
2. Sandstone. . . . .... .. .... . . .... .. .......... . .... .. 3 
1. Shale, dark . . . , . .... .... . .......... . ............ 4 

Total ........ . . . ......... ... .... . . ... : .......... . . 283 

Hiternan. For a number of years the Wapello Coal Company 
has ' mined extensively in Guilford and Union townships, using 
as headquarters the attractive mining camp named Hiteman, 
near the northeast corner of Guilford. The company has con
structed a spur from the Chicago, Burlington and Quincy rail
road northward to the camp and beyond to their mines. Mine 
Number 1, immediately' south of Hiteman, was abandoned in 
1903 because oj: the long haul of over a mile' from the workings 
to the shaft. Number 2, just north of the town, was never con
sidered a profitable mine and was abandoned in 1901. , Number 
3, one mile west of Hiteman, and Number 4, three miles north
west of the same place, are still in operation. Shaft Number 3 
is located in a basin running east and west and for several reas
ons was sunk so as to penetrate the lowest point in the basin, 
al,though the coal at that point is rather poor and contains much 
rock. The coal runs no thicker in the basins than on the rises. 
Haulage on the south side of the mine has recently been materi-
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ally improved by the installation of a first-motion tail-rope 
engine and the making of a cut-off that ob~ates the necessity 
for two turns in the road, besides shortening the haul. The 
north workings are approaching depletion. Mine Number 4 is 
one of the best producers in the state. It was opened in 1902 
by a shaft 150 feet in depth through which coal is hoisted by 
a geared engine with a six foot drum. The main haulage is 
effected by a first-motion tail-rope engine over roads .laid with 
forty pounds of iron to the yard. . 

F igure 58. Tipple at shaft No. 3, Wape}lo Coa l Company, Hitem a n . 

The 'Wapello Coal Company has operated diamond drills in 
this district for many years and has gained a complete knowl
edge of the various coals. Coal from four to six and one-half 
feet in thickness has been located i:o. sections 1, 2, 3, 5, 9, 11 and 
12 of Guilford township and 27, 28,31,34 and 35 of Union town
ship. This statement is not meant to convey the idea that one 
continuous seam covers an extensive area; the strata are vari
able in thickness and occurence, as in other parts of the main 
Iowa field. The undulatory nature of the coal beds renders 
their level quite changeable between neighboring points. In 
most of the drillings a heavy stratum of dark, fissile shale, from 
twenty-five to sixty-five feet in thickness, lies immediately above 
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the thicker coal. Wp.ere the drift does not extend to this layer, 
a sandstone is often found next above it, with a thinner coal bed 
still higher in the series. The following sections illustrate the 
position of the strata. 

F igure 59. D iamond dr ill of the W a pello Coal .Company. 

UNION T P., SEC. 34, SW. QR., NE. ';" 

FEET. I NCHES . 

3. Soil .. .. . . . . .. . . . . . . . ... . . ... .. . . . ... . ....... .. . . ] 5 
2. Shale, fissile . ... . . .. . ... .. . . .... .. .. .. .... . . .... 60 6 
1. Coal . . . . . .................... . . . ......... . . .. . . . 6 

Total .......... .. ...... . .... . . ... .. . . ... . . . . .. . .. 81 6 

GUILFORD T P ., SEC. 2, NE. QR. , SE. V.. 

FEET. I NCH E S. 

8. Soil and drift. ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n 
7. Soa pstiine shale. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 8 
6. Shale, fissile .. . . ... .. . ........ . . .. .. ... . .... . . . . . 6 6 
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5. Coal .... . . . .. . ... . . . .. . . . ........ . ... ..... . . ... . 1 
4. Shale, fissile ......... .. ........ . .. . . ... . ........ 1 6 
3. Sandstone............. .. .. . .. . ........ . . .. ..... . 4 
2. Shale, fissile ....... .. .. . ......... . ......... .... . 72 6 
1. Coal . ...... . . . . . ............ . . .. ..... .. . .. . .. . .. 5 

Total .. .... .... . ... .. . . ... .... . .. . ..... . ... . . . ... 129 6 

Fost er . The only mine of i)llportance in the southeastern cor
ner of the county is Number 6 of the Phillips Fuel Company, 
located one-half mile west of Foster and shipping over the Chi
cago, Milwaukee and Saint Paul Railway. The bed mined lies 
184 feet below the surface and is from four to five and one-half 
feet thick. Two coal" blossoms" were penetrated in sinking the 
shaft. A few well-marked geological faults of moderate throw 
are found in the workings, one of which made necessary the con
struction of an inclined tunnel sixty feet in length. Some 
trouble. is also experienced front a "squeeze" that is ' slowly 
spreading over a part of the mine. 

The records of prospect hol~s in this vicinity are so variable 
that they form' but a slight basis upon which to rest general con
clusions. Usually a two-foot "~ap rock" is found about four 
feet above the coal mined, and at least two thin coals occur be
tween it and the surface. Some attempt has been made to cor
relate a coal which outcrops along Soap creek near Foster and 
on Avery creek in Urbana township with the Mystic seam of Ap-

. panoose coun~y. This bed shows three feet ~f coal, split into 
two benches by a thin clay parting as at Mystic, but the beds are 
of poor quality for fuel purposes and have not been drifted 
into for many years. There is some evidence of the limestone 
"cap rock" of the Mystic seam, yet no "bottom rock" has been 
discovered and neither the limestones nor the coal appear in 
several borings made south of Foster. Va:rious theoretical con
siderations lead us to doubt 'the verity of the suggested correla
tion. 

RINGGOLD COUNTY 

Ringgold county is underlain by strata of the Missouri stage,. 
sometimes known as the upper or barren Coal Measures. They 
are not completely lacking in coal, however, as is shown by 
the mining now being done in them in the counties on the west. 
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Nevertheless, such coal beds as have been found in this,~ group 
of strata are thin and workable only under very favorable con
ditions. Sever'al hundred feet below the ,sur,face Qfthis region 
the rocks of the Des Moines stage, the true , coal bear'er of Iowa, 
may be reached; but the best coal horizons lie near the base of 
the Des Moines, 'several hundred feet farther down.: 'Very little 
deep driHi:r;tg has been undertaken in thi~ part of the state, so 
that the exact loc~ti'On of variolls formations is but.iPlperfectly 

'.known: The recent discovery of :coal at Leon, at depths of ap
proximately 500. feet below· the surface, leads us , to conclude, 
'however, that coal may at , som~ future date be. found in Ring
gold at depths that Will be somewh~t greater"because of the 
'Yesterly dip of the formations . Considering the depth ,to which 
prospect holes must, be carried in order to reach " the best hor
izons of the Des :Moines"the number : of prospects n,ecessary to 
definitely dete.rmine the extent ,of any basin, encountered, and the 
lack of certain knowledge that thiqk coal do.es exist ~9 far southc 
west, dri)ljng ~or coalalo;:ne cannot at present 'be .encour.aged in' 
this county. ".~ ~ ( f(I 'rr ~. ;'-J- ~ , t 

The indurated rocks ·fo',lll<l·,immediately beneath' the drift iu 
the greater part of Decatur aTe, of. Missourian age, eiKcept where 
the drift deposits ext;end -to . 'e;xce:ptional depths: D,es Moines 
strata outcrop only in the valle-y 'Of. Grand river as ~ar north as 
Terre Haute and ' in the extreme southeastern ,corner · of the ' 
county. The Missouri may carry .thin coals ,of some ,iPlPortance, 
but is probably: practically barren ·,in 'this "region, ·so ,that ,coal 
must be searched fpr among the Des 'Moinei>be:ds ' beneath it, ' 
and preferably iIi the ·loweI" portion ' of. th~' latter, where c'Oa} 
horizcms (Wrresponding'in stratigraphic level to tho's:e minedi:r;t 
Lucas, M.Q!l}.roe; Wapello and ,other 'counties 'may exist. , It is nbt 
probable that the persIstent seam, the Mystic, which occupies 
a higher level in Wayne aI).9, ..Appanoo.se counties, preserves its 
identity as far west as Decatur county. As is well known, the 
coal of the deeper horizons lies o~Iy in basi~s :6f litlliied' lateral 
extent, so that b~rren prospeCts are often drilled i~ the midst 
'of valuab1e fields . .. An' unsuccessfu'l drilling is not, 'therefore, aIi 
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absolute indication that no coal exists in the neighborhood, nor 
does the finding of thick coal in one hole necessarily mean that a 
workable field has been encountered, for it may be that the drill 
has penetrated only a small pocket. The discovery of thick 
coal does indicate, however, that workable basins probably are 
present at approximately the same level somewhere in · the d;s-
trict. . 

Bain* cites a few attempts to find coal in this region. At 
Davis City a boring was carried 212 feet below the Bethany lime
stone, which outcrops near that point, and penetrated two seams 
of coal four inches and six inches thick respectively. A boring 
near De Kalb was unsuccessful. Neither. of these 'two holes 
were carried sufficiently far to reach the most productive hor- -
izons. Mr. C. Woodruff of High Point ·reported finding three 
beds . of coal respectively one foot, three feet,. and four inches in 
thiclmess. The hole was located on the highland, approximately 
1,125 feet above sea level and was 412 feet in depth . . -

Recently three interesting borings have been madenear Leon. 
The core of one that was drilled with a diamond-drill was ex
amined by James H . Lees, Assistant State Geologist, and his 
report of the section is given in full below; The :thicknesses 
given for the coals ate doubtless smaller than the ,actual. facts, 
as some material was lost in removing the core. 

RECORD OF PROSPECT DRILLING IN PASTURE OF ED. SHA;EW, IN NW. QR, 
NE. 'l4" SEC. 32, TP. 69 , R 25, LEON. 

Altitude at Top About 1050 Fe-et Above Tide: 

NO. FEET. 

5.4. Bowlder drift . . . ...... . ..... . .... . '.' ... 23 
52. Glacial drift ...... : ........ . ....... . . 274 
52 . . Glacial, drift ........ . . , . . .. ... . ... ... . .. 2.74 . 
51. Sand, with water . . . . ........ ' .' ,'" . . . .. 5 

(Core begins here.) 
50. Shale, light gray, fine-graiJ;led, . hard, . 

fractured surface rather rough.. . ... 3 
49. Shale, blue, growing darker below,. ver.y 

fine-grained , fisSile, softer th-an .No. 50, 
, fractured surface smooth, soapy.,. . . .. 12 

I N CHES . .. TOT A):,. 

. -300 

• , I. -

308 
. ,. ~ 

320 

*Geologll of D ecatur C01.!ntll, Iowa Geol. Surv., Vol. VIII, pp. 296-297; D es Moines. 
1898. The reader is r eferred to this r eport for a more de ta iled discussion of the 
strat igra phy than it is possible to give here. . 
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NO. FEET. INCHES. TOTAL. 

48. Shale, black, rather rough feel, but not 
sandy, becoming calcareous below ; 
last 3 inches impure coal or carbona
ceous shale. Shale for 9 inch es above 
coal very calcareous and fossiliferous, 
carrying brachiopods . ........ .. ... . 3 

47. Clay shale, gray, breaking very irregu
larly (air-slaked ), crumbly, fine-tex
tured, rather soapy, quite calcareous. 
Occasional small limestone nodules. 
(Core shows 12 ft. 6 inches.) . . . . . . . . 16 

46. Limestone, or very calcareous shale, 
gray, responding readily to acid, 
rough fracture . . . . .. ...... .... ..... 1 · 

45 . • Shale, black, fine-textured, quite smooth 
feel, noncalcareous, similar to No. 48. 
Has numerous thin bands blue-gray 
material, not respondent to acid, evi
dently shale, also some pyritic 
nodules, as well as a 3-inch band of 
gray, rather calcareous shale, similar 
to No. 46, 6 inches from top ..... __ . . 3 

44. Shale, ha rder than overlying member, 
rather rough, calcareous, gray, py
ritic, . not in definite layers except 
near bottom, where they are inclined 
from the horizontal .. ... .......... . J. 

43. Shale, typical clay shale, blue, soapy, 
slightly calcareous .. .... . . .. . . .. .. 3 

42. Shale, blue, finely sandy, with fine 
specks of mica, noncalcareous .. .. .. 8 

41. Shale, blue, fine,grained, fissile, rather 
soft, noncalcareous, becoming slightly 
darker below .. . . . ...... . .. . ....... 10 

40. Shale, brown, very fine and fi·ssile, 
rather soft, noncalcareous. . .. . . . .. . 3 

39. Shale, similar to above except. for blue
gray color, becoming darker below . . 5 

38. Shale, gray, finely arenaceous, non-
calcareous .. ...... .. ............... 6 

37. Sandstone, gray, very fine-grained, grad
ation from No. 38. . . . . . . . . . . . . . . . . .. 7 

36. Shale, blue-gray, fine-textu.red , fissile , 
noncalcareous ; occasional reddish 
concretions, possibly oxidized pyrite 19 

323 

339 

10 340-10 

. 6 344-4 

346-4 

6 349-10 

357-10 

367-10 

370-10 

375-10 

381-1"0 

388-10 

407-10 
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NO. . FEET. I NCHES. TOTAL . 

35. Limestone, dark gray, crystalline, 
with thin streaks of hard, dark 
gray shale. Transition from shale 
above seems to be quite abrupt so far 
as shown by core. Apparently some 
fossils are present . .... ....... .. .. . 

34. Coal No. 1, in part hard and firm, in 
part slaked down to dust (blossom). 
Impure at top. Transition quite 
abrupt from limestone above to im-
pure coal. According to driller's 
record .... .. .. ... . ..... ... . .. . . . .. 1 

33. Shale, blue·gray, fissile , some layers 
slightly sandy, with ironstone concre
tions ; noncalcareous; becoming 
darker below. Thin films of car-
bonaceous matter interspersed in up
per portion, small mica flakes present 16 

32. Clay sha le, gray, fine-textured, non
calcareous, except for certain thin 
lenses of gray calcareous material. 
Becomes darker below, but core 
shows no gradation into coal.. ..... 4 

31. Coal No.2, rather better than coal No. 
1. Stands air better. First and 
last 2 inches, impure. Record shows . . 1 

30. Clay shale, not so fine as No. 32. Breaks 
irregularly. Contains small concre
tions, probably ironstone. (Core 
shows 2 ft. 6 in.)........ ........... 6 

29. Shale, blue-gray, strongly calcareoul!. 
Contains some .fossils . .. .. . . . . . .. .. , 2 

28. Shale, blue, fine-textured, fissile, darker 
near the base ........... .. .... '..... 4' 

27. Shale, black, carbonaceous, finely gritty, 
contains some pyrite .... .. ......... 2 

26. Limestone, dark gray" very fine-grained, 
hard, apparently nonfossiliferous, reo 
sponds to acid. Grades both above 
and below into dark gray calcareous 
shale . . .. ..... . . .............. , .. .. . 

25. Shale; black, carbonaceous, quite flne
grained, fissile, has numerous thin, 
small lenses of hard, gray, slightly 
calcareous shale %-14 inch thick. 
In places becomes very carbonaceous. 2 

24 . Coal No. 3, quite solid and hard. Ac· 
cording to record . . .. . . .... . ... .. . . . 

6 408-4 

7 409-11 

425-11 

6 430-5 

2 431-7 

437-7 

439-7 

443-7 

.445-7 

9 446-4 

448·4 

450-4 

249 
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NO. FEET. INCHES. TOTaL. 

23. Shale, gray, argillaceous, slightly 
arenaceous, contains fine black con· 
cretions of ironstone. Grades down 
into No. 22....... . ....... ... .. .. ... 2 6 452-10 

22. Shale, gray, finely sandly and pyritif
erous above, then arenaceo-calcareous, 
becoming less calcareous and more 
arenaceous below. Here it 'becomes 
bluish and grades into true clay 
shale, finally grading into No. 21 .... 16 

21. Shale, dark gray to black, similar to 
other black shales in general char
acter. Some Ilyrite and some streal{s 
of hard, gray, noncalcareous shale. 
Near . the base the bed becomes car-
bonaceous, rather fine, fissile... . . . .. 4 

20. Coal No.4, solid and hard.. According ' 
to record ............... . . .... . . ... 1 

19. Clay shale, gray, rather rough, 'non-
calcareous; irregular fracture, grades 
into calcareous shale below...... ... . 2 

18. Limestone, hard, dark ' gray, . fine
grained, subconchoidal fracture ; con-
siderably broken up and has shale 
and softer material in interstices .. .. 

t7. Clay shale, bluish, quite smooth tex
tured, surface of core 'roughened in 
places by minute pyrite nodules. Be
low, the shale contains small blacl{, I 

calcareous concretions. The last 112 
feet becomes darker and grades into 
calcareous shale, then into brownish; 
impure coal, then into No. 16 .-...... 4 

16. ' ' Coal No.5, some parts firm and solid, 
others slaked and disin:tegrated into 
blossom. According to record . , ... " 2 .: 

15. Shale, black, carbonaceous, with , 2 
inches of coal blossO:ID. at top. Coal 
has slaked badly, · with ' small, white, · 
feathery crystals •. · ....... .. ....... .. ' ., ; 

. 14. ' :Shale, blue-gray, quite .fine·textured for 
first 2 feet, then_ becoming slightly 
more arenaceous for about , ·2 feet, 
then argillaceous ·again and bluis-h. 
Pyritiferous locally. Is more fissile ' 
near baSil . . . . . . . ... . : .. . : . ........ ..... 8 

468·10 

2 473 

6 474-6 

6 · 477 

8 477-8 

6 482·2 

9 484·11 

8 . -1~5-7 

3 493·10 
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N O. FEET. I NCHES. TOTAL. 

13. Limestone, gray, subcrystalline, rather 
fine-grained ; ready effervescence with 
acid . Transition from bluish shale 
above and below is rather abrupt.. . 9 494-7 

12. Shale, dark gray or bluish, becoming 
black below ......... . .... ...... . .. 6' 500-7 

11. Coal No.6, not very good quality . . . . .. 1 
10. Clay shale,. dark gray, finely arena

ceous; contains some thin films of 
black carbonaceous ·matter. Becomes 
lighter gray below and somewhat 
more sandy. Shows two limestone 
bands about 4 inches thicli:, 6 and 24 
inches from base... .... .... ...... . .. 7 

,9. Sandstone, light gray, fine-grained, 
quite hard, contains n'umerous small 
specks of white mica. Becomes 
coarser below ......•... .. .. .... .. . . 4 

8. Clay shale, dark blue, fine-textured , py-
ritiferous, becomes black below. .... 4 

7. Coal No.7, sample used for analysis. . . 1 
6. Shale, black, fine-textuTed, fissile. .. ... 2 
5. Coal No.8, fair quality. Has thin, hard, 

pyritife rous, calcareous layers above . 1 
4. Shale, dark gray, fine, fissile, becomes 

lighter and calcareous below, where 
it shows interlacing veins of iron 
oxide. Finally grades down into 
No. 3 .. . ... .... .......... ....... .. . 3 

3. Limestone, brown , highly calcareous, 
fine-grained; shows blue clay shale 
seams .. .. .... .... ... ... .. ... . ..... . 2 

2. Clay shale, blue, fine;grained . Grades 
down into sandy . shale through 2 
feet ~nd thence into ' No. 1. . ... ' . . . .. 2 

1. Sandstone, light bluish. gray; rather 
fine-grained, gro~s a little coarser 
about 3 feet down, then becomes finer 
agitin: and rather clayey. To bottom 
of prospect .. . ..... ........... . .. . . 

7 

6 

3 

6 

4 

6 

502-2 

509-8 

513-11 

517-11 
519-5 
521-5 

522-9 

526-3 

528-3 

530-3 

554 

251 

. The Albaugh prospect, a short distance· southeast of Leon 
(Center Tp. j Sec. 33, Se.' qr. ), penetrated Q83 feet of drift, and 
coals as follows ·; 
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THICKN E SS DEPTH ELEVATION 

COAL . FEET. I NCH E S F EET. ABOVE TIDE . 

No. 1. . .... ... . ... . . . .. ... . . .. .. . ... . 1 
No. 2 . .. . ...... . . ... .... .. . . ..... . . .. . 1 
No.3 .. .. .. . . . .. . . .... . . . . ... . . ... . . . 
No.4 . ... ..... . .. ...... . . .. . .. . . . . . .. 
No.5 ... .. .. .. : ..... ...... .... ....... 4 

11 
6 

10 
4 
6 

352 
397 
401 
403 
425 

668 
623 
619 
617 
595 

The Biggs prospect at Leon was begun on higher ground and 
continued to greater depth than either of the two drillings just 
quoted. A churn drill was used, but the record was kept with 
some care and is given below for purposes of comparison. 

L OG OF B IGGS PROSPECT D RILL, SW. COR. SEC. 28, TP. 69, R. 25, LEON. 

Altitude of curb about 1120 feet above tide. Now used as city well. 

ABOVE 

FEET . I NCHES. TOTAL . TIDE. 

20. Glacial drift . . ... .. .. . .. .... .. 333 333 
19. Limestone • • • • ••• • •• •••• e o ••••• 2 335 
18. Coal (No.1) ................ . .. 1 8 337 783 
17. Soapstone . . . . ... . - '! ' . .. . . - , . . 7 344 
16. Blue stone . , ', ... ... ..... . .. . .. 10 354 
15. Blue soapstone . .. .. - . . ....... . 23 377 
14. Coal (No.2) .... ... .......... . 10 378 742 
13. W hite soapstone . ......... . ... . 62 440 
12. Limestone • ••• •• 0. 0 ••• • ••• •• •• 4 444 
11. Black slate . ... .... .. .. .... .. .. 6 450 
10. Hard soapstone ..... . .... . . .. .. 20 470 

9. Slate, black . .... . . . - . .. .. .... . 1 471 
8. Coal (No. 3) .. . ...... .. .... . . .. 4 475 645 
7. Blue soapstone . .... . . .. . ... ... 33 508 
6. Limestone, white . . . .. . ....... . 7 515 
5. Soapstone, white • ••••••••• 0 • •• 6 521 
4. Hard white soapstone . . . ... . ... 44 565 
3. Coal (No. 4) . , . ......... .. , .. . 4 6 569-6 550 
2. Soapstone •. . . ....... .. . . . . . .... 66 635-6 484-6 
..... Sandstone, white . . ... ..... ... . 158 793-6 326-6 

An examination of these three records shows that a number of 
coal horizons, some bearing in places coal of workable thick
ness, lie between elevations of 783 and 52't feet above sea level, 
with the thickest seams between 550 and 600 feet. While a suf
ficient number of holes have not been sunk to determine whether 
a basin of coal that would justify exploration be present at 
Leon, the results obtained are encouraging as showing that good 
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coal does underlie Decatur county along several horizons. We 
may look forward hopefully to the time when better market con
ditions wili justify the expenditure of large sums in locating and 
developing the mineral resources of the region. Chemical anal
yses of the coals found in the Leon drillings are given in another 
place in this volume. 

The three prospects were drilled in greater part through the 
drift and the Des Moines. The Missouri has been removed 'at 
Leon by pre-glacial erosion, its place being· taken by about 300 
feet of drift. Since outcrops of Des Moines strata have been 
identified by Bain at Davis City at an elevation of abo"9-t 915 feet 
A. T., the base of the Missouri may be expected to occur above 
that level in the central part of the county. The highest indurated 
beds shown in the three records lie at an altitude of 837 A. T., 
a:Q,d are evidently, therefore, of Des Moines age, as is indicated 
also by the character of the bed.s shown in the sections. Num
bers 1 and 2 of the Biggs' log are 'apparently incorrectly inter
preted. Number 2 perhaps, presents a succession of shales with 
some sandstone, at the base of the Des Moines, and No. 1 a 
series of limestones, calcareous shales, and sandstones belong
ing to the Mississippian. This interpretation, which is merely 
tentative, would make the thickness of the lower, or productive, 
Coal Measures of the district, 400 or 450 feet in thickness. No 
coal will be found below the Des Moines. . 

Recent drilling near Cainsville, a few miles south of the Iowa 
state line, in Missouri, is said to have revealed some deep coals 
at that point. The accuracy of the report could not be verified, 
but the following statement is the one commonly given out. 

THICKNESS DEPTH. 

COAL. FEET. INCHES. FEET. 

No. 1. . ... . . . .. .. ............................ . . 4 
No.2 ...... . ........ . .... .. .... ......... ...... 2 
No.3 . ..... ................... . .. .... ...... ... 3 
No.4 ......................................... 1 

4 
2 
6 
6 

500 
520 
525 
546 
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WA YNE COUNTY 

In the eastern third of Wayne county is found 'the western 
continuation of the Mystic coal and the accompanying strata of 
the Appanoose formation. These beds and . their stratigraphic 
relationships . will be briefly described later in the chapter 
on Appanoose cou~ty. They are found to extend almost un
changed into Wayne county, and the coal i s mined at several 
places in the eastern townships where, however, it is a few 
inches thinner than at Mystic and Centerville. At Seymour, 
where the coal is rather exten~ively mined, the bed is usually 
little more than twenty-five inches in thickness. A number of 
local mines are in operation in the vicinity of Oonfidence in coal 
a,bout twenty-eight inches high . . In tracing the coal west from 
Seymour it is found to become gradually thinner and poorer in 
quality; it thins out 'and even disappears in places, while the 
roof is sometimes uncertain. In short, there occurs a disappear
ance of the constant characters the formation possesses in Ap
panoose county. The results of the only systematic prospect
ing that has been undertaken within the county are not now 
available, so that data are somewhat meager; but so far as can 
be learned the western boundary of the Mystic coal lies a few 
miles west of a line drawn through Sflwal, Harvard, Bridgeport, 
and Bethlehem. Mr. R. C. PI/ston of Corydon drilled several 
holes three miles north of Harvard, on the Vollmar farm (Cory
don Tp., Sec. 34) . The record of one of these is : 

FEET. INCHES . 

57. Sand and gravel. .. ... .. . ............. . .. . .... . . . 35 
56. Gray drift and sand ... . . . ... ... . . . . ...... . .... ... 96 
55. Shale, unctuous .. . ... . . .... . .... ... ... ... .. . .... 5· 6 
54. "Shale, dark .. . . .. . .. . ... .. ... . ............. . .... 3 6 
53 . Coal (at 140 feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
52 . Shale, argillaceous ..... . .. .. ... ....... .. .... .... 10 9 
51. Shale, sandy ... . .......... . . . .. . ............. . . . 6 
50. L imestone, fossil iferous . . ........................ 3 5 
49. Shale, sa~dy ........... . . .. ... . .. . : ., .... .. ..... 10 
48 . Shale, gray ........ . ...... . .. . .. .. .. .. ..... . .... 7 9 
47. "Slate" ......... . ........ . . . ........... .. ... . ... 2 
46 . Shale, gray ... .. .. .. .... . ... . ...... . . .. .. . . .. ... 1 10 
45. yoal (at 182 feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . 2 
44. Fire clay . . . ...... . . .. .. ........... . ... .. .... .. .. 4 2 
43. Rock, har d ........... . . . .. . . .. .. :. . ...... . . ... .. 3 
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42. Shale, sandy 13 . 3 
41. Sandstone, lig:ht-colored ................... . ...... 2 
40. Shale, dark .................... . . .. . .. . .' .... . .. . . 4 6 
39. Shale, light-colored ...... .. ........ .. ..... . .. . .. . 4 
38. Shale, sandy ... . ... . . . . . ...... . . . .. ..... . .... .. . 22 
37. Shale, gray ............ .. ........ . ... . .... .. ... . 21 
36. Coal (at 256 feet) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 3 
35. Clay parting .. . ......... . . : . .. . . .. . . . . ... ... . . .. 1% . 
34 . . Coal, impure ... . ... . . . . ... . . . :. . ..... .. . . .. . . . . . . 3 
33. Coal .. . . . .... . . . ....... .. .. . . . .. . .. . ....... ..... . 3 
32. ~hale , light-colored .. . .. . .... .. . ....... . .. . . . :... 1 
31. Sandstone, gray ... . . . ... . .... . .... . . .. . . . .. . .... 6 
30. Shale, gray . . .... . ..... .. . . ........ .. ...... .. ... 13 
29. Shale, da r k . ... ... .... ... .. : ..... . .......... .. .. 2 1 
28. Coal (at 280 feet) ... . .. ...... . .... ' ... .. . ... ...... 1 6 
27. Coal, impure . . .. .. ... . ..... . . .. .......... .. . . . . . . 2 
26. Shale, light-colored . .. . .. ..... . .. .. ...... . ... .... 3 
25. Rock, hard . .... . .. ... .. .. . .... . ..... .... .. . .. . .. 4 6 
24. Shale, dark .. . .. . .. .. ............. . . : ........... 7 
23. "Slate" . . .... . . . . .. .... . . .. . .. . . . . . .. . . ... .. .... 2 4 
22. Coal (at 298 feet 7 inches) .. ....... . .... . .. . : . . . . . 1 3 
21. Shale, light-colored ... . ... . . .... ...... .... . . .. . . . . 1 
20. Rock, h ard . . ... . ... . . .. . .. . . • . . .... .. .. . .. . . : ..... 2 6 
19. Shale, sandy .. .. . ..... . . .. .. . . .. ...... . . . . ... . .. 10 
18. Shale, light-colored . :... . . . . . . ........ .. . .. . . .. .. . 7 4 
17. Shale, dark . .... ... .. .... .. . ' .' . . . . . . . . . . . . . . . . . . 1 
16. "Cap rock " ... .... : . . ..... ... . . .... .. .. ....... ~ ' . . . 8 
15. Shale, dark ....... ... . .. ... . ..... . . ... .. ..... .. . 2 
14. "White top" . .... .. . ....... . .. . .. . . . . '. . . . . . . . .. . 8 
13. Shale, dark , sandy.. . . .... .... . ... . ... . . .. .... ... 8 
12. .Coal (at 325 feet 8 inches) . . . . . . . . . . . . . . . . . . . . . . . . 1 
11. Coal, impure .... .. . .. . . .... . . . .. . . . . .. .. . ....... 1 11 
10. Shale, light-colored ...... . .. .. ; . .. ..... . .... . .... 2 

9. Shale, sandy ............ : .......... . . ... ..... . .. 2 9 
8. Sandstone, gray .. .. . .. .. . .. .. .. ........... . .. ... 2 8 
7. Shale, light-colored . ..... .. .. : ........ ... ....... . 1 6 
6. Shale, dark ............ . ......... . ... .. ......... 2 
5. "Slate" . . ...... . ... .. .. .. ..... . ...... . . .. .. . .... 1 · 2 
4. Coal, impure (at 340 feet 8 inches).. .. .... . ..... 2 7 
3. Shale, light-colored ... . ... . ...... .. ... . .... .... . _ 1 
2. Limestone ........ . .. . ............... . ...... .. .. 10 
1. Shale, calcareous ..... . . . ....... . ...... . .......... 4 1 

Total . ... ..... . ...... . ..... . . . .. . . . .... . ...... . . . 349 2 

Two other drillings made in the same locality show a general 
correspondence with the above record, although the inconstancy 
of strata peculiar to the typical phase of the Des Moines stage 
is evident. It will be observed that not less than seven thin coals 
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appear .in the record given above, not one of which can be cor
related with c~rtainty with the Mystic seam . . In the other two 
holes the thin coals, numbers 45 and 54 of the above section, 
were not encountered. It is barely possible that some of th@ 
identifications made by the driller are open to question and that 
the Mystic coal is present here in workable thickness. 

Reports of borings made at Corydon are rather conflicting. 
Six drillings were made within a mile of the city and it is 
claimed by reliable men that three feet of coal were found be
neath a considerable thickness of drjft. No exploitation was at
tempted. It 'appears probable that the MySltic seam, if present 
at all in central Wayne county, lies over 300 feet beneath the 
general level of the surface. 

The average dip of ten feet per mile to the southwest that 
the formations exhibit in northwestern Appanoose county is 
doubled from Jerome to Seymour, but appears to flatten out 
or even to become reversed southwest and west of the latter 
town. From Brazil westward to Plano an exceptionally strong 
dip or else a geological fault is also noted, coal being reached at 
a depth of two hundred feet at Plano. This dip practically 
ceases between Plano and Promise City. In Wright township 
the coal lies near the level of the creek bottoms and dips towards 
the south, with a smaller component in a westerly direction. 
The northern boundary of the Appanoose formation is to be 
found in Lucas county, not far north of the Wayne county line. 

Some effort has been made to locate workable coal near Prom
ise City. The following drilling was made by the Scandinavian 
Coal Company on the Hart land, a short distance west of that 
town. 

DRILLING WEST OF PROMISE CITY. 

~·EET. INCHES. 

12. Drift ... . ...... . ......... . . . ........ . ... ......... 199 
11. Coal .. ... ....... . .. .. .......................... 1 2 
10. Fire clay . . .. . . . ......... . ...................... 1 

9. Limestone ...................... . .. . ........ . ... 1 2 . 
8. Shale, blue, arenaceous ............ . ............. 15 
7. Shale, blue, argillaceous..... . ... . . . ... . .. . . . . . . . 4 
6. Limestone ... . .. . ...... . . .. . .. .. ................ 1 10 
5. Shale, black, argillaceous ... . . : .. . . . .... ......... 3 2 
4. Coal ..... . ..... ... ....... . ... . .. . ........... . ... 1 
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3. Shale, gray . ... .. ..... . . . ..... :. ........ ... ..... 24 
2. Shale, black .... .. .. .......... ...... .. .. ... . ... . ' 8 
1. Shale, gray and red. ... . .... ...... ... ...... . ..... 6 

Total ........... . . . ... . ...... .. .. . ...... . ..... . . 257 1 

Number 11 of the above section corresponds very well in posi
tion with the lower bench of the Mystic seam' found farther east, 
the upper bench having been removed by pre-g-lacial erosion. 
Number 9 then falls into place as the "bottom rock" of the Mys
tic district. The full thickness of the coal, twenty-six inches, i~ 
reported as found on Mr. Sharp's land, two and one-4alf miles 
farther west, and on the Lord place, east of Promise City, but 
sufficient roof" is present only iI)., places. 

Some attempt was made to f!nd coal in the northwestern ~ec
ti<?n of the county, where practically the entire thickness of the 
typical facies of the Des Moines is present. Ooal seams, often 
thick, are abundant in thes'e strata, but are seldom even mode'r
ately persistent when traced laterally. A drilling- begun one-half 
mile northeast of Humeston was abandoned after the.remarkable 
thickness of 402 feet of drift had been penetrated. 

All of the coal mined in Wayne county has been taken from 
the Mystic seam. The earliest authentic record we have 6f 
annual output is that of the State Oensus of 1865, which gives 
a total of 9,230 bushels. The federal census cites a production 
of 155 tons for 1870, 6,000 for 1880 and 17,480 for 1890. Varia
tions in tonnage during- recent years are as follows: 

YEAR. TONS. YEAR. TONS. 

1898. . . . . . . . . . . . . . . . . . . . . . .. 51,550 1903 .... . .... ..... ..... . .. " 75,488 
1899. . . . . . . . . . . . . . . . . . . . . . . . 60,418 1904 ... .. .. ... .... ',' . . . . . . .. 98,879 
1900. . . . . . . . . . . . . . . . . . . . . . .. 54,503 1905 ... . .......... . .. .. ..... 112,549 
1901. ...... . .... ." . . .. . .. ... . 19,478 1906 ..... ...... . ..... . .. . . . . 136,694 
1902 . . . . . . . . . . . . . . . . . . . . . . .. 64,164 1907 ..... . .... . . ... ...... . .. 146,901 

During- the year ending- June 30, 1908, the State Mine In
spectors report that 124,465 tons were produced, chiefly by the 
two shipping mines at Seymour, and that 471 men were em

, rloyed. 

17 
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WAYNE COUNTY MINES* 

Confidence . For nearly forty years local mines have been · 
operat"ed in the northeastern corner of the county; yet the total 
amount of coal taken out is not large, as only local trade has 
been supplied. At one time and another shafts have been sunk 
on nearly every sedion in the eastern third of Wright township. 
The mines at present open are located chiefly south of Confi
dence. 
, The present L. Frye mine (Wright Tp., Sec. 23, Sw. qr., 
Se. 14) -has been worked for three years. ~he shaft, located on 
high ground, is 110 feet deep. A small steam engine is used for 
hoisting. About fifteen acres were mined out from an old ; haft 

' one-fourth mile north. Below the thirty-inch limestone "cap 
rock," the section at the new mine is: 

FEET. INCHES. 

1 7. Shale, bituminous, fissile. 

1 8 6. Coal. 

3 5. Clay parting. 
7 4. Coal. 

112 3. Clayey parting, containing 
1 much pyrite. 

2. Coal. 
1 l. Fire clay, impure. 

Figure 60, Coal seam in Frye mine. Confidence, 

On the same piece of land, just west of the Frye, is the J . Hay
hurst bank. A strong dip to the southwest at this point lowers 
the Mystic coal fifteen feet between the two mines. At the Hay
hurst b:;J.nk the "cap rock" has increased in thickness to five 
and one-half feet and the coal to twenty-nine inches. On the ' 
southis the Jared bank (Sec. 26, Sw. qr.).The shaft is twenty
eight ~eet deep and is on low ground. The section here is : 

FEET. INCHES. 

6. "Cap rock" . ..... . . . . .. .. . ; .. . .......... ' . ... . ... . 8 
5. "Clorl" .... . . .. . ........ . .. . .. . ......... ... .. ... 10 
4. "Slate" .. .... .. ......... ' ...... .. . .. .. . . .. . . .... . . 1 8 
3. Coal, with "mud band". . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 
2. Fire clay . . ........... ..... . ... .. .. . ... .. .... . ... 4 
1. "Bottom rock" ........ . .. . .. . .... .. ..... .. . .. ... . 5 6 

'As found in operatio;.' in August, 1907. 
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The A. H. Hayhurst bank is . farther down the creek (Sec. 35, 
Ne. qr., SW. 114J. The shaft is thirty feet in depth and the se'c
tion at its base is essentially the same as that at the Jared bank, 
although the "cap rock" is reduced to :five feet. Below this 
mine is the E . A. Sipes bank, now operated by Mr. Edwards 
(Sec. 35, Se. qr., Se. 114J. The seventy-foot shaft is located part 
way up the valley slope. The thickness of the Mystic seam is . 
from twenty-six to twenty-eight inches. A short distance south
east is the Sims bank (South Fork Tp., Sec. 1, Ne. qr., Ne. 114J. 
The Mystic coal lies sixty feet below the surface at the ~haft and 
is accompanied by the following strata. 

FEET. INCHES. 

6. "Cap rock" ..... . .. .. . . ... ....... .. ... . .... . ..... 6 
5. "Clod" ....... .... .. . .... ...... .. : . . .......... ... . 4 

4. "Slate" . .. ..... . ... . .. ... .... ..... . .... . .. . .. ... . 4 
3. Coal, with "mud band" ..... . ....... .. . . . ...... .. .. 2 5 
2. Fire clay . . .. ...... .... ... . .... . ............. ... . 1 
1. "Bottom rock," about ... ..... .... . . ..... . .. . ... . .. 6 

Four miles west, on South Chariton river, is the Davis bank 
(South Fork Tp., Sec. 5, Se. qr., Ne. 1/4, ) . A shaft low down 
in the valley reaches the coal at seventy-two feet, but has not 
been used for some' time. The.re. is a local dip to the northwest 
here. A section at this point shows : 

FEET. 

Soil .. ... .. .... . ............ .. ................. . .... 14 
Limestone (the "fifty-foot limestone" ). . ............. . 5 
Shale, argillaceous .. ................... . ....... ... ... 25 

t~~f:t~~~c~r'e~';~ ... } ('ti;~ ";s'e~e'~t~~~;-f~~t 'li~~s't~~~,;)' 1 
Limestone, impure ... . . - . __ ... __ .. _. ... ... . . .... 1 
Shale, mixed . . . ... . .... . .... . . .. .. .. .... . ... .. . . .... 9 
L imestone .... . ....... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
Shal~ unctuous . . ............ . ................. . ... . 2 
Limestone, fossiliferous (the "cap rock") . .... . . . . . . . . . 1 
"Slate" ... ... _ ... .. . . ........ . ....... .... ... . _ .. . . .. . . 
Coal, u pper bench .... . ..... . .......... .. . .. ..... . ... . 1 
Clay parting (the "mud" band) . . . ..... . .... : .. .... . . 
Coal, lower bench .. ... . . . .. . .... . .... . . .... . .... . ..... . 

INCHES. 

4 
11 

2 
2 

10 
10 
11 

5 
7 
6 

11 
3 
2 

7 
F ire clay ... . .... .. . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 9 

Total _ . ...... .... .... .. .. . .. . ... .. .... . . . ..... .. 70 2 

This section corresponds very well with the generalized section 
of the Appanoose beds given in the chapter on Appanoose county 
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as typical for the Appanoose field. Some drilling done one-half 
mile west of Bethlehem failed, however, to reveal workable coal. 

Seymour. By far the greater part of the coal mined in Wayne 
county is taken out by the two mines of the Numa Block Coal 
Company at Seymour: Mine No. 2 is situated on the north side 
of the Chicago" Milwaukee and Saint Paul railway, one mile east 
of the Milwaukee depot at Seymour (Sec. 13, Ne. qr., SW.l~J . 

• This mine, known as the "Big Jim," has produced more coal 
during recent years than any other in the Appanoose-Wayne 
coal field. Working fun time it can easily produce 100,000 tons 
per year. It is equipped with an Ottumwa first-motion hoisting 
engine, steam dirt dump, Ottumwa box-car loader; and se1£
dumping cages. The remainder of the equipment is good. The 
shaft is 202 feet in depth. Mine No.3, called the "Sunshine" 
mine, is in the southeastern part of Seymour about one-half mile 
from the Rock Island station. It loads a considerable output on 
the Chicago, Rock Island and Pacific railway. The shaft is 240 
feet deep, showing that the strong southwesterly dip seen in the 
mines is continued between Nos. 2 and 3. The lower part of the 
section in this district, as given by Keyes, is : \ 

FEET. INCHES. 

1 

1 

1 

1 

10 

6 

10 

4 

2 
9 

3 

10 

8. Limestone, g ray, fossilifer· 
ous (exposed). 

7. Clay, drab, shaly ("clod") . 

6. Shale, bituminous, fissile. 

5. Coal. 

4. Clay parting. 
3. Coal, with an occasional 

thin clay parting . 
. 2. Fire clay. 

1. Limestone, thick bedded, 
gray. 

Figure 61. Coal a t Seymour. 

Four miles southwest of Seymour, is the Carey Brothers mine 
(Monroe Tp., Sec. 3, Nw. qr., Nw. l~J. A small double engine 
hoists 140 feet from the pit bottom to the surface. The mine 
supplies only a local trade and so has worked out only a small 
area during the four years of its existence. The strata accom
panying the Mystic coal are: 
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FEET. INCHES. 

6. Limestone ............ . .. . .... .. .. .. .. . . .... . .. .. 1 
5. Shale ... . ..... . .... . ....... . . . .... . . ........ . .... 1 
4. "Slate" ... . . . .. .... .. .. ..... .. . . . ..... .... . ... . .. . . 7 
3. Coal (upper two inches impure) .. . .... ......... . .. 1 4 
2. Clay parting ..... . ............ . ... . . . ......... . . . 3 
1. Coal ......... .. .... .... .... ,........ .. .... . . .... 10 

About two miles northwest of the Carey is the Winger mine 
(Walnut Tp., Sec. 29, Sw. qr., Ne .. 1,4 ). The shaft is 145 feet in 
depth. Hoisting is done by a small single engine. The limestone 
"cap rock" occasionally rests directly on the coal; elsewhere 
"slate" intervenes as shown in figure 62. 

FEET. INCHES. 

3 6. Shale, black, fissile, grad· 
ing into 5 below. 

1 2 5. Coal. 
2 4. ciay parting. 
S 3. Coal. . ' . 

2 6 2. Fire clay. 

3 1. Limestone, gray. 

Figure 62 . B ed of Winger mine. H arvard. 

Between Sewal and Harvard is the Slack mine, now operated 
by Mr. Blue (Jackson Tp., Sec. 22, Se. qr., Se. ~i). The shaft 
is 165 feet deep and hoisting is done by horsepower gin. In 
places in this mine the coal is absent, ' in others as much as 
twenty-six inches occurs. From four to eight inches of "slate" 
separates the " cap rock" from the coal. 

A shaft has recently been sunk one and one-half miles east of 
Harvard (Sec. 14, Ne. qr., Nw. 1,4), where it is claimed as much 
as twenty-six in,ches of coal is known to occur. The mine is idle 
at present, owing apparently to a weak roof and an unreliable 
coal seam. Sufficient work has not yet been done here to deter
mine the exact nature of the coal bed. 

AI'PANOOSE COUNTY 

Appanoose and Wayne are unique among Iowa coal counties, 
inasmuch as they contain a coal bed which is continuous over a 
considerable area and yet forms part of the Des Moines stage, 
With the exception of the few places where erosion channels have 
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removed it, this coal, known as the Mystic seam because of its 
typical development at Mystic, appears to be present under the 
entire western half and 'more of Appano'ose and adjoining por
tions of Wayne county on the .west and the state of Missouri on 
the south. Moreover, it is not alone the Mystic coal which pos
sesses the feature so anomalous for the Des Moines, of con
tinuous and uniform deposition over an extensive area. The 
strata associated with the coal are remarkably similar at widely 
separated points, so that Bain* in his study of the county was 
led to distinguish the entire assemblage as' the Appanoose for
mation, a sub-stage of the Des Moines terrane. The appearance 
of p,ersistent strata, including bands of limestone, is far differ
ent in character from the _typicl:J,1 Des Moines facies as found in 
other parts of the Iowa field, and represents deeper sea condi
tion s of deposition more nearly like those which governed the 
growth of the Missouri stage. The Appanoose formation lies in 
the upper portion of the Des Moines in a region where the latter 
possesses a greater thickness than is found .in Lucas county, for 
example, where nearly the entire series from the base of the 
Missouri to the top of tp.e Saint Louis is present. The Appa
noose beds represent the (traRSition stage from the shallow water 
conditions governing the deposition of the lower Des Moines to 
those of the upper Des Moines and of the Missouri. A some
what similar assemblage of strata, with rather persistent ]ime
stones and coal horizons, has been traced through parts of Madi
son, DalJas alid Guthrie counties and has been assigned to late 
Des Moines time. A conglomeratic membe~ at the summit of the 
Appanoose formation serves to separate it to a limited extent 
from the beds that formerly overlay it. The strata mentioned as 
occurring in the more nottherly counties are evidently also t.h3 
result of a transition from the extremely unstable conditicH1t' 
of sedimentation ' prevalent throughout earlier Des Moines tiE'le 
to relatively more stable relationships of ]a:nd and sea. 

Several layers of limestone shown in the sections given below, 
act as marl~ers for th~ ':Mysti; '~~'~f ~herever it occurs. The 
names applied-to, t~em , 10 cally--,-the "floating 'rock, "U fifty-foot 

-Geo logy of 11.P1JC£noose 'COU;t'ty, -Iowa Get'll: Surv. ; Vol. 'V, 'pp." '363-43 8 ;' Des 'Mo'ines, 
1896. TI1 e writer is indebted to this r eport for much information in r eg-a I'd to the 
geology of: the ' r egion. Ac lmowledgrhents a r e due a lso' to M."." Jolm 'Verner. :Min e' T·n s pec
tor for t)1 e first district, for data con cerning sever a l m in es a nd for courtesies extended. 
~ • ' ' • "I • . " : : ' ; ': . i • ' . : . • 'L ' I' • 
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limestone," "seventeen-foot limestone" or "little rock," the 
"cap rock," and the "bottom rock"-indicate succinctly their 
stratigraphic position with respect to the coal. While these 
rock bands are not of exactly the same thickness or at exactly 
the same distance above or below the coal in an sections of the 
field, the differences noted at widely separated points are minor 
ones. The Mystic seam itself is also remarkable in preserving 
unchanged certain characteristic features wherever it is found. 
It is split into two benches by a thin layer of clay known as the 
, 'mud band," and usually also bears a second and thinner clay 
seam., termed the "dutchman," below the first. vWhile the coal 
bed varies somewhat in thickness from point to point, the varia
tions are merely a matter of inches. Bain gives the following 
generalized section for this field. 

FEET. INCHES. 

17. Limestone, gray, subcrystalline, the "floating rock" 2·4 
16. Shale, argillaceous, color variable...... .... .... . . 12·30 
15. Limestone, heavy ledges, the "fifty-foot limestone". . 4-10 
14. Shale, .argillaceous, blue and red... . ..... . .. .... .. 14 
13. Shale, arenaceous, frequently sandstone. .. ........ 8 
12. Shale, argillaceous, blue' to gray.... . . . ........... 10 
11. ~imestone, somewhat variable in thickness, the 

"seventeen-foot limestone" or "little rock"...... 1-3 
10. Shale, s'ometimes gray, frequently bituminous and 

pyritiferous ........ .. ......................... 7 
9. Limestone, sometimes gray and coarsely subcrys

talline; sometimes fine-grained, bituminous, and 
grading into shales above and below; the "cap 
Jock" ... . ....... -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2-4 

8. Shale, ~SuallY bituminous and known as "slate," 
occasiqnally in part soft and clay-like, then 
luiown as "clod;" at times, heavy and homo
geneous, nonfissile, in which form it is known as 
"black bat" ................................... 1-3 

7. Coal, upper bench, usually... . .................. . 1 8-10 
6. Clay parting, "mud band"..... .. ............. . ... '2-3 
5. Coal, lower bench, usually. . . . . . . . . . . . . . . . . . . . . . . . 8-10 
4. Clay parting, the "dutchman" ......... . .. .. .... ·.. % 
3. Coal , frequently not so pu re . . . . . . . . . . . . . . . . . . . . . . 2·3 
2 . . Fire clay ..... .... . .. ........ . . . ............ . . .. 1-6 
i. Limestone, the "bottom rock".. ............... . . .. 3 6 

The deepest shaft in' the county is that of the new Scandina
vian mine at Plano. Owing to the considerable thickness of the 
drift here, the" fifty-foot limestone" is not present. 
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SHAFT RECORD 0]' SCANDINAVIAN NO. 2. 

I'EET. I NCHES. 
8. Drift ... : . ... .... . ... ... . . . . . .. . . .. . ..... , . ... . . 159 
7. ' Shale, arenaceous . . .... .. ........................ 17 
6. Shale, argillaceo'us, blue and brown. . . . . . . . . . . . . . . 8 
5. Limestone, fossiliferous ..... . . . . . .. ... . .. .... .. ... 3 
4. Shale, blue . ......... . ... ... . . . ... ... .... .. .... .. 11 
3. Shale and "cap rock" . . .. .. ... ..... .......... ;... 8 
2. "Slate"... ... ... .. ... .......... . ............. .... 1 9 
1. Mystic coal .. . . ........ ... . .. ... . ............... . .. 2 5 

Total . ... . .. ...... .. . . ..... . .. . ..... .. .. ... . ..... 200 2 

In the Cincinnati district, which is rather distant from the 
type area, the " seventeen-foot limestone" is often called the 
"nineteen-foot limestone" and sometimes lies immediately. be
neath a thin "blossom" of coal. The "cap rock" may be as 
much as eight feet in thickness, but is very variable and may be 
altogether lacking. The" clod" if> from six inches to a foot 
thick and is accompanied by six to eight inches of " sla}e." E s
pecially toward the south the "cap rock" may rest directly on 
the coal. The coal is twenty-eight to thirty-four inches thick, 
occasionally slightly ,more. The underlying fire clay is from 
eighteen to twenty-four inches in thickness. The "bottom rock" 
is infrequently absent. "Slips" and erosion channels disturb the 
continuity of the coal bed at several points. East of Cincinnati, 
at E xline, and southeast , at Coal City, the Mystic coal shows 
local augmentation in thickness. Following is the record of a 

. drilling made on the east line of the lease of the Thistle Number 
2, a short distance east of Cincinn~ti. The Mystic coal is 
slightly below its normal thickness in this record. 

SECTION EAST OF CINCINNATI. 
FEET. INCHES. 

Soil and drift ...... . . .... .. . . .. . ... . . . . . . . . . . . . . . . . . . . 64 
Shale, green .. .... . .. . ... . .... ... . ...... . . .. ... .. . . .. 2 6 
Limestone . . . .... ......... .. . ... ... . .. . ... .... . ...... 3 2 
Shale, light-colored . ..... . .. . ... ...... .. ..... . ... .. .. 1 
Shale, argillaceous, gray. ................ . ..... ... . . .. 11 4 
"Cap rock" .. . . . .................... .. ... . ........ . .. 7 
Shale, blue : ....... . .. . . . ... . .... . ... . .. . ........... . . 1 6 
"Slate," black . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 10 
Coal .. .. . . . ....... . . . . .. .. .. ... : .. ......... . 1 • • • • • •• 1 4 
Clay parting . . .. : .. . . . . . . ... . ....... . .... .... ... .. .... 5 
Coal . . .. , .. . ... . .. . ... ... .. . .. ... ... " .... , " ., . . . . . . . 10 
Fire clay .... . . ... ..... . .. . ... . .. . .... . .. ...... . .. . . . 10 

Total . . .. . ..... . ... .. .. ... : . .. .. . . .... . . . .. ....... 88 4 
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The Appanoose beds dip, in general, to the southwest at the 
rate of about ten feet per mile. This dip is far from universal, 
however, if limited areas be considered; for local anticlines 
and synclines disturb the symmetry of the inclination. Thus, 
although from Mystic to Jerome the dip is nearly normal, from 
Jerome to Seymour it is almost doubled. Also the coal at Plano 
lies nearly at the same elevation as that at Exline, Cincinnati 
and Seymour, and is surprisingly lower than that at Jerome or 
BraziL In the southern half of the county the dip, however, 
veers to about ten feet per mile toward the south; while the 
western component is often absent or even reversed. Brazil, 
Numa, Cincinnati, and Exline lie on a broad low anticline which 
interrupts the general southwesterly dip. In the ab~ence of a 
topographic map of the region and because of the lack of agree
ment between the datum planes of the profiles of the various 
railroads, absolute determination of the altitudes above sea 
level of the coal in various mining districts is rendered impos
sible. Owing to the general dips to the south and southwest, 
the lowermost beds of the Appanoose formation outcrop at the 
surface along a line that corresponds, roughly speaking, with 
the course of the Chariton river. North and east- of this line 
the Mystic coal does not exist except, perhaps, in isolated out
liers. 

There is little doubt that workable basins of coal exist at / . 

levels stratigraphically lower than that of the Mystic seam, but 
it is not likely that there are other beds as continuous and per
sistent over large areas. Because of the presence of so reliable 

/ and easily mined a coal as the Mystic, the location and develop
ment of lower horizons is necessarily a matter for the some
what distant · future. In spite of the millions of tons of coal 
that have been taken from the Appanoose formation, only a 
narrow strip on each side of portions of the lines of railroad 
has been mined out. Great quantities of coal still remain un
touched in the Mystic seam. Rumors of the presence of lower 
coals at Rathbun, Mystic, and Moravia have been circulated re
c.ently and are apparently authoritative, especially as regards 
the Rathbun district. Some attempts to locate new fields ,have 
been made in the eastern part of the county, in the typical phases 
of the Des Moines terrane. A boring at Unionville was aban-

) 



.266 COAL DEPOSITS OF SOUTH CENTRAL IOWA 

doned after 200 feet' of dl'ift had been penetrated. Four borings 
made upon the plain near Udell found ·coal at .a depth of about 
175 feet. ' There is a possibility that this is the Mystic seam, 
though direct proof of . .this is lacking. The Mystic outcrops 
and is .mined at the mouth of Snort creek, not· .far westward. 
Fresh. drillings are to be undertaken at Udell in the near future. 
Several drillings were made between Sedan and Dean. Mr. 
Hanson of Dean reports that the following sequence was pene
trated in ;:t core boring headed n~ar the Sedan station, about 
four feet above the level of the railroad tracks. 

BORING AT SEDAN. 

THICKNESS DEPTH 

l(EET. INCHES . FEET. INCHES. 

43. Soil and drift. . ... ..... . .... . , ... 74 74 
42. Coal . ..... .. ........ .. . .... .. .. 2 5 76 5 
41. Fire Clay ............. . ......... 2 78 5 
40. Soapston~ sha le ..... ... . . . ..... 21 99 5 
39 .. Coal . .. <. ....•........ .•. ....... 0 , 5 99 10 
38. Fire clay •••••• •••• 0 ' 0 ••••••• • ••• 3 102 10 
37. Shale, dark, with limestones ..... 16 118 10 
36. "Slate," black . . . ......... .. .. .. ~O 128 ' 10 
35. Shale, clayey, white ........... , 29 157 10. 
34 . ' Co~l .... .............. ' , ' . . '- ' ... 1 10 159 8 
33. Shale, black . ...... . .... . .. .. ... 3 162 ,8 
32. Soapstone shale . .. . .. . ...... ... 30 192 . 8 

31. Coal ........... . ... . ........... 1 10 194 6 
30. Sandstone . ... " .. ............... , 7 .201 .6 
29. Shale, blue . .. .. .......... . ..... 5 206 6 
28. Coal . ........... . ....... . .... . . 9 207 3 
27'. Shale, gray ......... . . . .. . ...... 9 " ' 216 3 
26. Shale, sandy ................ ' -,_. 16 232 3 
25. S~ale, blac~{ ... ..... . .... , . ... . , 4 236 3 
24. Coal •• ••••••• •• ••••• •• •• 0 . 0 . 0.0 7 236 10 
23. Shale, clayey, blue . .. ........... 2 238 10 
22 .. Coal •• • • •• •••• • • • • 0 0 •••• 0 • • •••• 2 3 241 1 
21. Shale, 1;Ilue .0' : ' , " 0 • •• • 0 0 ..... 0 •• 5 246 1 
20~ "Conglomer ate" 000 •• eo ••••••••• 1 247 1 
19 . Coal 0 0 .0.0 • • • • • •• 00 •• 000 • • • • ,0 2 10 249 11 
18. Soapstone shale 00.' ••••• ' . : • • • • ••• 7' 256 '11 
17. . Shale, .. gray ... ' , ' • •••• , •• •••• 0 0 •• 4 260 1~ , 
16. Shale, blue • • •••• • •••• •• 0.0 0 • •• 0 2 262 11 
15. Coal 0.000 •••••••• • 0 •• ••••••• 0 •• 1 3 264 '2 
14. Shale, gray •••••••••••• 0. 0 ••••• 5 269 2 
13. Shale, blue •••• • ' •• ••• 00 " •••••••• 20 2.89 2 
] 2. Sandsto.ne • ••• • eo • ••••••••••••• , 14 303 2 
11 . Shale, blue • •• ' •• o. 0 •• ' •• • ••••• 0 18 321 2 '. ; 
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10. Coal ............. . ...... . . .... . 2 10 
9. Fire clay. . . . . . . . . . . . . . . . . . . . . . . 8 

, 8. Coaf .... ' .......... .<. ••••.•• : . .• 2 1 
7. Shale, blue ................ . ... 9 
6. Coal .... . ........ . ..... u ..... " 2 1 
5. Fire clay . . .... . ..... ... ....... 7 
4. Shale, gray .................... 13 
3: Shale, blue ............ .. ........ '2 
2. Soapstone shale, white ..•. ,.. .. ... 17 
1. Limestone (probably Sain~ ~oui~) 5 

267 

324 
324 8 
326 . 9 ' 

335 9 
338 1 
345 1 
358 1 
360 1 

, 377 1 
382 1 

Three other holes bored along the line of the Keokuk and 
Western railway between Sedan and Dean, showed essentially 
the same strata as far as they went, but were discontinued at 
300 feet or less. A deeper hole one mile south of Sedan, near the 
Iowa Central railway, failed to find thick coal in the lower 
horizons. It will be noticed that in the above record no less 
than twelve coal horizons are shown. This may be taken as an 
index of the possibilities of the typical Des Moines' strata in 
Appanoose county, though it must not be forgotten that coal in 
these horizons is apt to be' pockety: 
, In the Sedan record, the Saint 'Louis limestone was reached at 
an altitude of approximately 443 feet above tide, Cairo datum. 
This indicates that an average dip of eigl;t 'feet per mile is 
maintained from Ottumwa, ·where the highest Saint Louis out
crops lie at 680 feet A . T., outhwest to Sedan. It is thought 
that the limestone was reached in a well at Centerville at 600 
feet, an altitude corresponding very well with that of the same 

' formation in the Sedan boring. Any of the strata lying between 
the Saint Louis and the drift may be safely consiaered to be 
possible coal bearers. 

All the mines in the county work the Mystic seam. Owing to 
the slight depth at which the seam may' be found in many places 
and to the lack of ..any neeessity , to prospect thoroughly lands 
about to be developed, a great number of shafts have been sunk 
and local mines are too numerous to mention. The presence of 
a firm limestone "cap rock," of the thin "mud hand" in the 
center of the seam, of but little water, of' an abundance of good 
clean coal at moderate depths, and. of easy ,railroad communica
tion render mining peculiarly, easy, and profitable. Although the 
coal averages but thirty inches in height, a large proportion of 
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the total present can be won by the longwall methods to which a 
majority of the mines have changed. The amount of coal won 
per acre is, therefore, high in proportion to the thickness of the 
coaL The prop~rties of the Mystic coal will be found described 
in another place in this volume. In point of production, the 
county has advanced steadily until it now ranks third in the 
Iowa field. It will continue to hold its high position for many 
years to come. In 1860 Appanoose produced 1,438 tons j in 1870, 
6,709; in 1880, 59,160; in 1890, 285,194. Statistics for more re
cent years are given by reports of the Iowa Geological Survey as 
follows: 

YEAR. TONNAGE. 

1898 ..... ... ....... .... ..... 608,165 
1899 ........................ 633,899 
1900 .. . . . .. .. . . ..... .. . ..... 734,698 
1901 . ....... , .. .. . . ... . ... , .. 868,967 
1902 .. ............. . ........ 771,363 

YEAR. TONNAGE. 

1903 . . . . . . . . . . .. . . . . . . . . . .. 893,021 
1904. . . ... . . . . . . . . . . . . . . . .. 872,920 
1905.. . . . . . . . . . . . . . . . . . . . .. 875,248 
1906 .. ........ .... . .... .. .. 1,101,595 
1907 .. . ............... ... .. 1,123,407 

During the year ending June 30, 1908, 1,107,806 tons. were pro
duced and 4,026 men were employed by ninety-one mines. Of 
these, sixty-two were railroad mines, fifteen shippmg over the 
Keokuk and Western railway, twelve over the Chicago, Burling,." 
ton and Kansas City, nine over the Chicago, Rock Island and 
Pacific, twenty-four over the Chicago, Milwaukee and Saint Paul, 
two over the Iowa Central, and one over the Iowa and Saint 
Louis. Of the larger mines, thirty-three used the room and pil
lar method and forty-eight the IOI?-gwall. There is no practical 
limit to the coal in sight; only the inadequacy of the market and 
a scarcity of men limits operations. . 

In the following pages may be found mention of all shipping 
mines in operation in July, 1907, and of the principal local mines. 
Numbers in parentheses refer to the positions of certain mines 
on the accompanying map. 

APPANOOSE COUNTY MINES. 

Independence Township. Owing to a lack of railroad facili
ties rather than to the absence of workable coal, only small local 
banks exist in the extreme northwestern corner of the. county. 
Aside from a slight decrease in the thickness of the lower bench, 
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the coal mined is in all respects similar to the Mystic seam as 
typically developed, and lies only a few feet above the level of 
the major streams. Among the principal coal banks in operation 
may be mentioned the Fenton (Sec. 20, Sw. qr.,), the Mosly (Sec. 
30, Sw. qr.)', the Phillips (Sec. 30, Se. qr.), and the new Young 
mine near Griffinville. 

Figure 63, Ma p showing shipping mines in centra l Appa noose county, 

Moravia. Three miles east of Moravia a shallow shaft is l),OW 

being sunk. Small banks have been essayed in this area at suc
cessive intervals, but have led short lives because of the, softness 
of the coal and theJrequency of " slips " a:nd "washouts,." The 
seam present shows the us'ual thin clay parting, but is not so 



270 COAL DEPOSITS OF SOUTH CENTRAL lOW A 

thick as farther southwest and apparently lacks the oyerlying 
limestones chara:cteristic of the Mystic coal. Nevertheless, it is 
possible that an outlier of rthe Appanoose beds exists here. A 
lower coal, about which no definite information could be obtained, 
is said to be present also. 

Rosebrook. At Rosebrook, a new station on the Iowa Central, 
is the new mine (1) of the Sunnyside Coal Company, with a 
shaft eighty-two feet in depth (Dougl as Tp., Sec. 6, Nw. qr.). It 
has been worked only 150 feet east and west of the shaft, and 
apparently lies on the eastem border' of the Appanoose forma
tion. A local mine is worked by Wm. H enry from an eighteen
foot shaft on the same farm on which the Sunnyside is located. 
One-half mile south is another small bank. 

Darbyville. The Unity Block Coal Company (2) operates a 
slope at DarbyviJle (Walnut Tp., Sec. 36, Se. qr.), but is not put
ting out much coal at present. N aturai drawbacks on the east 
and an old mine on the west have retarded development. This 
mine loads on the Chicago, Milwaukee and Saint Paul railway. 
The Mystic coal lies a few feet below the level of the river at this 
point. 

R athbwn. The Star Coal Company mine at Rathbun (3) is 
located on a short spur from the Chicago, Milwaukee and Saint 
Paul railway . (Walnut Tp., Sec. 2, ·Se. qr., Sw. 1;4 ). This is one 
of the best equipped longwall mines in the county. In the 
northern portion of the Walnut creek coal :field the Mystic coal 
comprises: 

INCH ES. 

Coal .... . . .. .. ... .. .. . .... . .. ....... .. . ...... ... . ... . . . , . . .. 16-18 
Clay . ................ . . .... .. ....... ... . ...... . .. . .. ...... . . 2-4 
Coal . ......... . ... .... .. . . .... . ..... .......... .... .... .. .. .. 14 

At Rathbun and other points 'on Walnut creek a lower 
horizon with coal from four to :five feet in thickness is reported 
on good authority. Its depth could not be definitely ascertained, 
but appears to be about 100 feet greater than that of the coal 
now mined. 

Clarkdale. The Mystic Block Number 5 (4) is located at 
Clarkdale (Walnut Tp., Sec. 15, Ne. qr., Se. 14 ), two miles east 
of Mystic. The shaft is seventy feet in depth. A substantial 
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Cleveland Iron Works hoisting engi:p.e, mounted on fifteen-foot 
foundations, is in use. 

The Interocean Coal Company operates its mine No. 6 (5) one 
and three-fourths miles east of the Mystic station (Sec. 15, Ne. 
qr., Nw. li4J. The shaft is seventy-five feet deep. A local dip of 
the coal bed to the southeast causes the north end of the work
ings to be left quite dry. Both the Interocean and the Mystic 
Block Number 5 load on the main line of the Chicago, Milwaukee 
and Saint Paul railway. 

A short distance south of the last mentioned mine is the Elgin 
and Barret (6), a slope mine r eached through the old workings 
of the Iowa Block Coal Company. The slope mouth is located 
on the south side of Walnut creek, so that cars must be carried 
over to the tipple on -the north bank on a long trestle. Formerly 
coal was very extensively worked at this point. 

The Beggs Coal Company has a fifty-foot shaft (7) a few rods 
west of the last mine mentioned and on the same short spur 
from the Chicago, Milwaukee and Saint Paul railway. Hoist
ing is done by horse gin and only three or four acres have been 
mined over. In this district there is a local dip to the southeast; 
which amounts to about one foot in one hundred in the Beggs 
workings. 

Mystic. One mile east of the Mystic station is the slope of 
the vVinnifred Coal Company (8), situated on the north side of 
the Chicago, Milwaukee and Saint Paul tracks. This mine is 
known as the "Lady Mary" and has been intermittently worked 
for about fourteen years. The company intends to install tail
rope haulage from the bottom of the slope to the tipple. 

The Mystic Block Coal Company N~mber 12 (9) is on the 
~'reservoir switch" in the eastern section of Mystic. The slope 
and main roadway extends about one-half mile under the hill 
to the north~ The coal lies a· few feet below the level of the 
tracks. A shaft is to be sunk some time in the future and the 
slope abandoned. The output of Number 12 ranks among the 
best in the district. Between this mine and the" Lady Mary' \ is 
a wide pre-glacial channel, running off to the northwest and cut- · 
ting out considerable coal. 
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FEET. INCHES. 

10. Drift .. .............. .. 12 

9. Limestone, heavily bedded 
gray, fossiliferous.. .. .. . 2 10 

8. Shale, bituminous, fissile .. 1 
7. Coal ... ... .... .. ...... .. 1 6 
6. Clay parting ........ .. .. 2 
5. Coal, with some pyrite 

near base ... : ...... .. .. 1 
4. Fire clay .. .. . . ... . . .... 1 6 
3. Limestone, heavily bedded, 

fossiliferous ...... . .. .. 2 10 

2. Shale, gray, clayey ...... 11 

1. Shale, blue, clayey ' (ex
posed to water level) .... 4 

Figure 64. Bluff on Walnut cre~k. M y stic. 

Peerless Number 6 (10) is a mine of considerable extent, 
entered by a drift locaied on a short spur running southeast 
from the 'main line near the Mystic station. Tail-rope haulage 
is employed and an Ottumwa box-car loader facilitates the hand
ling ~f the product at the tipple: The strata here show a slight 
dip to the north of about four inches in 'a hundred feet. Peer
less Number 3, a slope just east of Number 6, is now shut down 
and its output will in future be pulled out through another open-
ing not yet decided upon. -

A railroad spur a mile and a half in length runs west from 
the main line at Mystic up the valley of a small creek, and on . . 
~nd near it are located a number of mines. The easternmost 
of these, on the Klondike switch, is the Mystic Block Number 
29 (11), termed also the "Klondike mineY It has a shaft open
ing fifty f eet deep, located in the northwestern part of Mystic, 
about one-fourth mile from the station. No work was done here 
from March to July, 1907. Two Lee electric mining machines, 
which have been employed with success in some 10ngWall mines, 
were formerly used here, but are not now in service because of 
there being too little face for two machines arid too much for 
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one, and because the purchase and transmission of electric 
power from another mine proved to be expensive. 

One-fourth mile northwest of the mine last mentioned is the 
slope of Acken Number 1 (12), situat.ed on the north side of the 
spur previously mentioned. The.. slope has lately been re-tim
bered. Number 2 of the same company (13) opens by a twenty
five foot shaft a short distance west of Number 1. The output 
has been small, but is now increasing. Numb~r 1 and Number 2 
really constitute a single mine, as the face is continuous between 
the workings of each and both can be acceptably ventilated by a 
fan placed at Number 2 air shaft. 

Figure 65. A t ype of tipple a t the sma lle r mines . 

Less than half a mile.farther up the switch is mine Number 2 
of the Peerless Coal Company (14). The product of the near-by 
Number 1 now goes out through Number 2 shaft and the two 
mines are ventilated as one. Number 1 workings are to move 
down to a new faM while Number 2 mines at both its own face 
and the one formerly used by Number 1. Two Lee electric min
ing machines have been employed and another is to be installed. 

At the end of the spur mentioned above as running west from 
Mystic are the three openings of the Mystic Coal Company. 
Number 3 (15) is a slope lying a short distance west of Number 
2, which has a shaft opening. The workings of the two mines 
were recently connected, so that coal can now be taken out 

18 
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through either opening. Mystic Number 1 (16) is a small slope 
on the north side of the raHroad spur, between the other two 
openings of the same 'Company. Its territory is limited by an 
erosion channel that cuts out considerable coal in a strip oriented 
northeast and southwest. 

,On the main line, about half way between Mystic and the 
K eokuk and Western crossing, is the drift of the Egypt Ooal 
Oompany (17) . The opening is located on the south side of 
the creek, so that a long trestle has been constructed on which 
to carry the coal across the stream to the tipple. As in other 
mines, some trouble is experienced in obtaining men, and as a 
result work is rather intermittent. Tail-rope haulage is em
ployed on the trestle. The company controls .coal rights suffi
cient to supply territory to the mine for many years to come. 

A short distance 'west of the Egypt, on the opposite side of 
the Ohicago, Milwaukee and Saint Paul tracks, is Peerless 
Number 5 (18) also known as " ,The Twins." Dirt is pulled out 
by an electric tail-rope system through a slope on the side of 
the railway track opposite the thirty-five foot h'Oisting shaft. A 
neat brick engine house contains a Oorliss engine, tubular boil
ers .producing125 horsepower, and a Siemens and Halske dy
namo that supplies power for the tail-rope and the three Lee 
electric mining machines used in the workings. 

The "Keokuk and Western" or "Baker slope" (19) is a 
small mine ,situated in the southwestern angle made by the cross
ing of the Keokuk and Western and the Ohicago, Milwauke'e and 
Saint Paul railroads. It operates only during the fall and 
winter. 

Dicvmond.The Mystic Block Number 22 (20) is a new mine 
one-fourth mile west of the main line of the Ohicago, Milwaukee 
and Saint Paul Railway, on the " 22 switch." The shaft, which 
is seventy-five feet deep, has been in operation three years. The 
Mystic coal lies essentially level here. A double hoisting engine 
with ,a four-foot' drum is utilized for hoisting. The tipple and 
other top works are well equipped. 

The Mystic Block Number 21 (21), on the south side of the 
Chicago, Milwaukee and Saint Paul tracks at Diamond, is a 
slope mine. It has not been in operation for over a year because 
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of the difficulty experienced in housing miners for bo~h it and 
Number 22. 

About one mile southwest, on the south side of the main line, ' 
is the shaft,eighty feet in depth; of the "Juckett" mine (22), 
leased by the Big Jo Coal Company. It employes few men but 
turns out a not inconsiderable output. Hoisting is effected by 
means of a Rochester engine. This mine, formerly operated by 
F. H. Juckett, changed hands in June, 1906. 

Har-leis. The Big Jo Number 1 lies on the south side of the 
tracks at Harkis, somewhat more than a mile southwest of the 
Juckett (Johns Tp., Sec. 35, Ne. qr.). The shaft is eighty feet 
deep and the tower forty feet high. There are separate build
ings for the engine house, blacksmith shop, office, store room, 
fan house, and barn. A Rochester double hoisting ' engine is 
used. About 150 acres have been worked out. ' The coal seam 
exhibits a gentle dip to the southwest, and contains some' 'black 
bat." In this district the upper limestones have been removed 
in places by pre-glacial erosion. . 

Jer-ome . One-fourth mile east of the Jerome station, on the 
no;rth side of the main line tracks, is the shaft of the Consumers ' 
Coal Company. This mine works on half time during half of 
the year a:q,d produces considerable coal during the winter 
months. An Ottumwa geared hoisting engine is used. The 
tower is but eighteen feet high, but is soon to be raised and 
improved. The Mystic coal lies 125 feet below the surfa:ce at 
this point. About eighty acres have been mined out. 

Plano. Mine Number 2 of the Scandinavian Coal Company is 
located on the south side of the Keokuk and Western tracks, a 
short distance west of the station at Plano. The shaft, a section 
of which is given on a previous page, is the deepest in the 
county, being 200 feet from the surface to the base of the coal. 
Owing to the great thickness of the drift, chiefly clay, consider
able difficulty was experienced in timbering substantially the 
upper portion of the shaft. The Mystic coal is of essentially the 
same character here as at Mystic and Centerville, though very 
slightly thinner (twenty-eight inches) . A modern equipment 
has been installed and 320 acres are under lease, north and 
south of the railroad; ' but as yet the property has not proved 
• 
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very profitable owing to an inadequate demand for the coal and 
to the diffi(;mlty of securing men. South and east the bed is 
nearly level; it rises towards the north and somewhat toward 
the west also. No" slips" or "faults," or other checks on 
mining have been encountered. Hoisting is done with an Ot-
tumwa first-motion engine. , 

Brazil. A number of mines are located between Brazil and 
Centerville, on the Keokuk and Western railway, now part of 
the Burlington system. A few yards north of the Brazil station 
is the Walnut B~ock mine (23) , entered by a drift. The coal 
lies about six feet above the level of the railroad tracks . and is 
twenty-eight inches in thickness. Mining,has been carried about 
three-fourths . mile under the hill to the south and west. The 
main roadway is now in cOurse of improvement. 

On the east side of the Keokuk and Western, three-eighths 
mile south of the Brazil station, is the Phoenix drift (24). The 
coal dips to the southeast as far (one-half mile) as work has' 
been carried in that direction. On the north the so-called ·' 'nine
teen-foot rock" outcrops, while the coal may be seen in the 

. small valleys of the neighborhood. The main road in the mine 
runs north, with side roads to the west. A sixty-horsepower 
Ottumwa engine furnishes power for the tail-rope elllployed . . 

The Centerville Block Number 5 (25) is a"n old slope mine, 
a short distance south of the Phoenix. This mine produces 
more coal than any other loading on the Burlington system in 
this county. The main road is one-half mile long and tail-rope 
haulage is in use. The coal is nearly level. A tramway crosses 
the railroad tracks to a covered way in which pit -cars may be 
stored. Part of the product is dumped into engine chutes for 
locomotive consumption. 

About one-fourth mile south of the slope last mentioned is 
the Tipton Co-operative drift (26). About forty acres have been 
mined out and little coal is left within the territory. Not much 
work is being.done at present. The Mystic seam is here thirty 
inches thick, with a dip to the east. Under the low lying land 
the roof is too poor to allow of profitable exploitation. 

The P eacock slope (27) is on the west side of the Keokuk and 
Western, about one-half mile south of the Brazil station. The 



APP ANOOSE COUNTY 277 

slope is 100 feet long, with a drop of four inches to the yard. 
Eighteen acres of the 160-acre lease have been mined out. The 
equipment is light. At this point the 'Mystic coal dips, in gen
eral, to the east and is slightly undulatory. 

Not far from the Peacock is the Oriental Number 1 slope (28). 
The slope mouth is on the east side of the Keokuk and Western 
tracks while the top works are on the west side, the two being 
connected by a way running .under the railroad. Tail-rope 
haulage is employed. The workings have been carried in nearly 
2,000 feet. The company has 320 acres under control. The 
Mystic coal lies about forty feet beneath the level of the railroad 
tracks, and shows slight and variable dips. 

L anesville. The Perfection Block mine (29) is on the east 
side of the Keokuk and Western, at Lanesville (Bellair Tp., 
Sec. 29, Se. qr., Se. 1;4,). The shaft is _seventy-two feet in depth. 
A large area of old holdings have been mined out here, but the 
company controls 160 acres of untouched land on the west. 

About 'one mile southeast of the Perfection Block, on the south 
side of the Keokuk and Western tracks, is the shaft of the Sun
shine Coal Company' (30) . Coal is hoisted 130 feet from the 
seam to the surface by a two-horse gin, but a more modern 
equipment will soon be installed. The dip is to the south. 

Centerville. The Centerville Block Number 3 (31) is situated 
at the junction of the Keokuk and Western and the Iowa Cen
tral, loading on both lines. This is the old "Relay mine" and 
has a shaft opening 107 fee~ in depth. The present workings are 
at a considerable distance from the shaft. Six Legg and Har
rison machines and a N Qrwalk air-compressor assist in keeping 
up the output. In the "Relay mine" has been encountered one 
of the heaviest dips found in the .county; in a distance of 1,944 
feet the coal rose thirty-six feet. Following is a section of the 
Mystic coal as ·it appears in this territory. 

, INCHES. 

Top coal ...... .. .......................... . ....... . . . ........ 21 
Clay parting ....... . ... ... .. .. .... .... . ....... . . .. ..... .... .. 2 
Bottom coal ........ . .. ~ . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. 11 

The Centerville Block Number 9 (32) is about one-half mile 
north of Number 3, on the west side of the Iowa Central. The 
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sh~t is seventy-two f.eet deep, the upper twenty-two feet being 
drift. Six Harrison and Legg machines -and a Norwalk air
compressor are in use in driving entries and turning rooms. A 
measured section at the bottom Of the shaft showed: 

FEET. 

11. "Cap rock" ....... .. . ........ . . ......... . ........ 1 
10. "Clod" .......... . . .......... . . . . . .. . . . ... . . . .. .. . 

9. " Slate" .... . ... . ....... .. ..... .. . . . . . . . . ... .. .. . ! 

8. Coal .. . : .. .. ... .. . . . ,'. .. . ...... .. . . ... . .. ... . . .. . 1 
7. Clay • . . . . . ... .. .. . . . . ........... . . . ........ . ...... 

. 6. Coal ..... ...... :.... . . . .. . .. . . . . . . .. . . . .. . ..... .. 1 
5. Clay and pyrit~, the " Dutchman" ... . . . ... . ,' . . .. . . . 
4. Coal ............. . .......... . . ...... . ...... , . . .. . . 
3. Fire clay ...................... . . . : ... . .. . . .... .. 1 
2. "Bottom rock" . . .. ............ . .. . .............. . 
1. Shale, soft, sandy ....... .... . , . ... . .. ...... ... . . . . 

Figur" 66. Fault in Cente rviJle B loc k NO. 9. Centervill e. 

I NC H ES. 
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On the Keokuk and Western, in the southern part of Center
ville, is the seventy-foot shaft of the Anchor Mine Number 1 
(33) . A steam hoist and fan are employed. It has proved' 
difficult to properly ventilate the nofth workings. About forty 
acres have been mined out. 

The Scandinavian Number 1 (34)" is in the southeastern 
portion of Centerville, on the south side of the Keokuk and 
Western railway. The coal lies about 100 feet below the level 
of the railroad. Under various namell this mine has been 
worked twenty-five years and has exhausted 300 of the 340 acres 

J controlled. Three rather large geological faults have been en-
. countered. The fir st was found many years ago in driving south 
and east from the shaft, and it appears to have caused consider
aqle displacement of the strata. The second is a trough fault 
which has lowered a section of the coal bed twenty~eight feet. The 
fault plane lies north and south and probably joins ' that of the 
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first fault near the water' works. A" third fault, running south
west and northeast, has a rather uncertain relationship. As the 
zone of disturbance is approached the coal 'is found to be badly 
broken and to rise sharply. 

A large number of local shafts operate within and near the 
Oenterville city limits to supply the local trade. They are small 
affairs, usually hoisting with horse and gin, and do but little 
work during the warmer months of the year. The chief pro
ducers are the Oenterville Block Number 8, Oitizens, White Oak, 
Woodlawn, North Hill, Koontz, Trio, Rock Valley, Star, Smith, 
Sears and Wright. The coal mined at these banks differs in no 
essential respect from the Mystic seam as typically developed 
elsewhere. ' 

AbOut one mile east of Centerville, on the Chicago, Rock 
Island and Pacific railway, is the Oenterville Block Number 10 
(35), known also as the "Raven mine." Ooal is reached at a 
depth of 130 feet. The drift is quite thick here, being ninety feet 
at the shaft, while the "cap rock" is only one foot in thickness 
and the "bottom ro'ck" is also thinner than usual and is under
lain by sandstone. A short'distance west of Number 10 and 
connected with it is the Centerville Block Number 1, the old 
"Diamond mine" (36). The haul necessary here ·is more than 
a mile. Six Harrison and Legg machines and a Norwalk air
compressor are used in the workings. The tipple at NUmber t 
has re,cently been improved and r evolving screens are used at 
both mines. 

On the Keokuk and Western, a little ove'r a mile southeast of . 
Oenterville, is the Dewey mine (37). This is one of the good 
producers of the district and hoists by means of a geared engine. 

The Manufacturer's Ooal and Ooke Number 30 (38) 'lies on a 
short spur from the Chicago, Rock Island and Pacific railway, 
about one mile sou'thwest of the"Dewey. A neat mining camp 
of twenty-five houses i s situated here. The Mystic coal is 
thirty-one inches thick at this point and lies In a shallow basin 
that dips from all directions toward the shaft. A short distance 
from the latter the north entry encountered a pre-glacial chan-' 
nel which had cut out the ' roof, but not the coal, for a distance 
of over 400 feet north and' south. A drift-clay filling containing 

, 

• 
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leaf impressions and bearing water lies directly on the coal. 
The same channel was found also north of the west entries; 
while on the east it lay farther east the farther south the work
ings were carried. The channel appears, therefore, to have a 
curvilinear course and to bear off towards the southeast. An 
attempt will be made to penetrate it with an east entry. 

The Center mine (39) loads on the Chicago, Rock Island and 
Pacific rajlway, about one-half mile . south of Centerville. The 
shaft is 136 feet in depth to . the Mystic coal, which· varies in 
thickness from thirty to thirty-five inches. 200 acres are under 
lease. 

The Anchor Coal Company has worked out. fifty acres from 
its mine Number 2 (40), one mile south of the Center and On the 
north side of the Chicago, Rock Island and Pacific railroad. 
Coal of the usual character is found here at 155 feet. 

B ellair. Anchor Number 3 (41) lies on the opposite side of 
the same railroad, at Bellair. Drift extends down to the "fifty
foot rock," which was struck at a depth of ninety feet . The 
, 'cap rock" is only six inches thick at the hoisting shaft, but 
shows three and one-half feet at the air-shaft. As a general rule 
in this mine the "cap rock" is thin, but the "slate " immediately 
above the coal is sufficiently tough to insure safety in mining. 
Above the firm" slate" is softer shale. About eighty acres have 
been mined out, most of the product going to Kansas and N e-
braska. . . 

Two miles west of Bellair is the Prairie Block mine (42). The 
shaft was sunk 160 feet to the Mystic seam in 1904 and later 
a small group of houses was constructed. A lease of 560 acres 
is owned by the company. The coal presents essentially the 
same features as at Centerville. 

Numa. The Numa Block mine (43), one-fourth mile east of 
Numa, is the largest producer in the county, although work was 
checked this year by a fire that destroyed the top works in 
March, 1907. Thirty to thirty-two inches of coal lie 150 feet 
below the surface. "Slips" and" black bat" give a little trouble. 
Two hundred acres are under lease and more will be added. 

Just west of Numa station is the Centerville Block Number 2 
(44). This is an old mine from -which about 309 acres have 
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been worked out. Tail-rope haulage is employed_ The shaft is 
150 feet deep and the tower forty-five feet to the sheave wheels. 
The Mystic coal is here thirty-two inches in thickness. 

The Walnut Grove mine (45) is immediately north of the 
cemetery north of Numa, where a gin-shaft sixty-four feet in 
depth is operated. Although the mine is a mile from the rail
road, a portion of the product is hauled to N uma and 
shipped. The coal is thirty inches in thicknp.ss, and without per
ceptible dip . The "cap rock" is exceptionally thick in places. 
Small" slips" and some l 'black bat" have been encountered. 

Exline. The Iowa Block mine is one-fourth mile east of the 
station at E xline (Caldwell Tp., Sec. 32, Ne. qr., Nw . . ~), on ~he 
north side of the Chicago, Burlington and Kansasqity railway. 
The Mystic coal is here 150 feet below the surface, is thirty-six 
inches thick, and exhibits a southerly dip with a small eastern 
component. Near the shaft small pre-glacial channels filled with 
clay, and "slips" are numerous, but in the northwestern part 
of the workings are less plentiful. Both the channels and the 
fault planes are commonly oriented northeast and southwest. 
The throw of the faults is seldom greater than is necessary to 
bring the roof" slate" down to the level of the" Dutchman." 

The old Royal slope, about two miles east of Exline (Sec. 34, 
Ne. qr., Sw. 1,4), is resuming work after a long idleness. Water 
gives so much trouble it is doubtful if much of an output will be 
attained. 

The tW9 mines of the Exline Coal Company are situated about 
three-fourths mile southwest of Exline (Sec. 31, S. Ij2 ), on the 
east side of the Chicago, Burlington and Kansas City railway. 
At Number 2, the mine nearest the Exline depot, the {loal lies 
about 130 feet below the railroad tracks. A considerable t erri-
tory is controlled by the company. A large so-called "fault" 
which is at least eighty feet in width at a point about 600 feet 
northwest of the shaft is found at Number 2 mine. Numerous 
small "faults" and one of . undetermined extent run northeast 
and southwest at a high angle to the first mentioned and still 
further limit the territory as it is at present known. Some, at 
least, of these features are due to true geological faults. 
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A local mine, the Wl;tite Oak, operates about one mile north
west of Exline. A little of the product is carted to the railroad 
and shipped. 

Cincinnati. Less than a mile east of Cincinnati (Pleasant 
Tp., Sec. 3, Se. qr.) are the three mines Of the Thistle Coal 
Company. Mines Numbers 'l and 2 open on the north side of the 
Chicago, Burlington and Kansas City by shafts 115 and 100 feet, 

. respectively, in depth and about one-fourth mile apart. Num
ber 3 shaft is 147 feet deep and lies on the south side of the rail
road. Ail these mines have steam hoisting apparatus and are, 

. in general, well equipped. The coal is about thirty-four inches 
thi~k in all and bears the relationships to other strata shown in 
the section given on a previous page. An old erosion channel, 
100 feet wide and running southeast and northwest, has cut 
out the coal on the east side of Number 2 workings. The com
pany intends to tunnel through it to the east where the seam 
again makes its apparance at its former level. The channel 
apparently winds in a broad, sweeping curve; fo~ it, or a very 
similar one, has removed the coa~. on the southeastern side of 

F jgu re 67. F issure in s eam' a t Thi~ t1 e . N o. 1. Cinc inna ti. 

Number 3 workings and was reached by the Appanoose while' 
working south and by the old Streator (Sec. 9, Ne. qr., Se. 1M ): 
while driving east . Mines which were working up from Mim
dota struck the south side of the channel where it agai~ 'swings 
back to an irregularly east and we~t course. In the hollow of 
the curve, between the barren areas found 'by the Thistle and 
the southern mines, the coal bed reappears. 
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In the southeastern corner of Cincinnati is the old Appanoose 
mine, now owned by thB Mendota Coal and. Mining Company. , 
The Albert mine, about one mile southwest, on the west side of 
the railroad (Sec. 9, Ne. qr., Nw. 14); is now operated as mine 
Number 2 of the same company. Number 1 shaft is 180 feet in 
depth; Nlfmber 2, 102 feet. The seam exhibits no noticeable dip 
and is divided as follows : 

INCHES. 
T op coal .... . . .... . . .............. . .. ' .. ... '. . . . . . . . . . . . . . . . .. 18 
Clay parting ... .. . ................. . ...... . ..... . ....... . ... 2 
Bottom coal . . .................. : . : ............. . . . .......... 12 

The "cap rock" is from two to eight feet in thickness, the 
"bottom rock" nothing to five feet, the fire clay between .the 
latter and the coal two feet. Between the two mines is a "wash
out" running $outheast that has never been penetrated by tun-
nels. ' 

A short distance north of Cincinnati (See. 4, Ne. qr., Ne. 14) 
is the shaft, 112 feet deep, of the, Domestic Coal Company. A 
two-horse gin effects the hoisting. About half of the product is 
hauled to the railroad and shipped; the rest is sold locally. A 
few small "slips" appear in the strata. The "cap rock" is 
sometimes lacking, yet the" slate" next the coal remains tough 
and forms a fairly safe roof. ' 

An equal distance west of Cincinnati (Sec. 4, Sw. qr., Ne. 14 ), 
the Armstrong mine now ships coal over a short spur from .the 
Chicago, Burlington and Kansas City railway. The coal dips 
to the south eighteen inches in 100 feet near the shaft and then 
continues at a uniform level. It lies 139 feet beneath the sur
face at the shaft. Here, · also, the ,,' cap rock" is lacking in 
places, but is present in others. 

The Consolidated Block is a slope on the west side of the Chi
cago, Burlington and Kansas City railway, one and one-half 
miles southwest of Cincinnati (Sec. 9, Se. qr., W. Ij2) . The coal 
bed is nearly level and averages thirty-two inches in thickness. 

Half a mile southwest of the Consolidated Block, on South 
Shoal creek, is the mine of the Cincinnati Coal and Mining Com
pany (Sec. 16, Nw. qr., Nw. 1;4) . This is a slope 300 feet long 
to the coal. The product is pulled over a long tramway to the 
railroad. 
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Coat City. The top-works and slope mouth of the Manufac
turers Coal and Qoke Number 10 are in Missouri; but the air 
shaft and slope bottom are on the state line and all the coal 
mined is in' Iowa, near Coal City. Loading is done on a switch 
from the Iowa and Saint Louis railway, a part of the Burling
ton system. A gravity slope brings pit cars to the top of the 
tipple and returns empties. The Mystic coal often shows a 
thickness of forty-two inches in this district, the upper bench 
taking the increase. It seems probable that the Appanoose for
mation extends only a short distance north of the state boun
dary, for drillings made one mile northeast and one mile east of 
th'e slope just mentioned failed to locate the Mystic coal or the 
limestones characteristically accompanying it. 
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PART III 

COAL DEPOSITS OF SOUTHEASTERN IOWA 
KEOKUK COUNTY 

Keokuk county lies on the eastern border of the main Iowa 
coal field and contains only about eighty-five square miles of 
coal measures, of which the greater part is connected on the west 
and south with the Mahaska and Jefferson county fields respec
tively. With the exception of the eastern tier of sections, Prai
rie and Washington townships are underlain by Des Moines 
strata. There is also a similar but smaller area extending from . 
west to east across central Warren township, and another in 
the southwestern quarter of Benton. A projection from the 
Jefferson county field is found in the southernmost sections of 
Richland township. Several small Des Moines outliers, each 
less than a square mile in extent, are scattered over the re
mainder of the county. 

The relationships of the Des Moines to the underlying and 
overlying 'formations have been described elsewhere in this vol
ume. Suffice it to say · here that the . results of the periods of 
erosion which preceded and followed the deposition of the Coal 
Measures are particularly conspicuous in regions which are situ
ated, as Keokuk is, on the attenuated margin of the Des Moines 
outcrop. Wherever Coal Measures are found within the limits 
of the county, they are of slight thickness and usually lie in de
pressions in the Saint Louis limestone. As a consequence, the 
coal basins are often limited laterally by limestone walls. Again, 
the unequal erosion which immediately preceded the deposition 
of the drift scoured deep valleys in even these Coal Measures 
that it did not completely remove; so that in many cases we find 
coal seams cut into and seriously damaged by channels filled 
with . unconsolidated clay and sand. 
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In spite of the. facis which conspire to reduce the . vaclue of 
Keokuk coal basins, the county achieved and maintained for 

. many years, one of the leading places among Iowa coal fields. 
The Coal Measure strata present necessarily. belong to the first 
group deposited upon the subsiding limestone surface, and it is . 
this lower section of the Des Moines which has proved most 
productive in the southern part of Iowa. Conditions seem to 
have been particularly favorable to coal formation during the 
earliest stages of Pennsylvanian time, and thus it is that the 
thin layer of Upper Carbonifero.us rocks found in parts of 
Keokuk county contains some thick coals .that have proven of 
great value. The 'What Cheer district has been the chief pro
ducer and it was not until the beginning of the present century 
that its standing as a large mining field began to be seriously 
impaired. At the present time only local mines, located chiefly 
near What Cheer, are in operation, and it seems probable that 
the county will never again regain its former prestige. 

In 1860 Keokuk produced 472 tons of coal; in 1870, 3,400 ; in 
1880, 49,350. The United States Census of 1890 registers an 
output of 455,162 tons, and places Keokuk second only to Ma
haska among Iowa coal counties. The following statistics from 
reports of the I owa Geological Survey show the gradual decline 
during r ecent years. 

YEAR. TONS. YEAR. TON S. 

1898 ........... ... ..... ... . . 251,145 1903 .. .... ................. : 63,945 
1899 . . .... . ... ......... ... . . 336,065 1904. : . . . . . . . . . . . . . . . . . . . . .. 41,512 
1900 . .. . .... .. . ....... ...... 227,727 1905 ... ... . . . .. .. . . ...... . .. 16,460 
1901. ....... ............. ..... 366,915 1906. . . . . . . . . . . . . . . . . . . . . . .. 17,144 
1902 ..... . . .... ......... .. .. 160,401 1907 .. .. ......... " ...... . . . 27,716 

The average price per ton at the mines in 1907 was about 
$2.29, a high figure. 

The State Mine Inspectors report for the year ending June 
30, 1908, a production of 11,900 tons from the five principal 
mines. Thirty-five men were employed. The mines cited below 
include those in operation in August, 1907.# Data as to earlier 
operations have been taken from former r eport s of the Survey.;; 

-Keyes: Coal Deposits of I owa, Iowa Geol. Surv., yo!. II, pp. 357-366; Des Moines, 
1894 . 

Bain: Geology of K eokuk County, I dem, Vol. IV; pp. 255 -311; 1895 . 
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What Cheer. For many years the What Cheer district wa~ 
one of the most important producer s in the state. Occupying 
as it did an important strategical position for marketing its out
put, the field was energetically developed and a'lmost completel}; 
exhausted. In their haste to achieve quick results, however, the 
large companies operated in a rather wasteful and extravagant 

Figure 68. 

a-Drift. 

Ideal cross section through th e What Cheer distr ic t from Rock creel, to the 
North Skunk rive r, 
b-Coal Measur es, c-Saint Louis. 

manner, 'taking only the best coal and leaving untouched areas 
which offered minor obstacles to profitable development. Thus 
it is that numerous small mines have done a good business while 
taking out coal left in larger workings and selling it to supply 
the large local deman'ds. Several local mines are also now en
gaged in opening up small areas heretofore unleased. 

Only one coal horizon is known in the What Cheer field, al
though the elevation of its different basins varies within rather 
wide limit~. The conditions under which the coal was deposited 
were much the same as tho se sketched for the region on the 
west in the chapter on Mahaska county. The size of individual 
basins is limited by that of the depression in which the coal 
swamps formed, and by subsequent erosion. In many places 
ridges of the underlying Saint Louis limestone project above 
the level of the beds mined and at other points the coals are 
abruptly cut off by Pennsylvanian erosion channels filled with 
consolidated sediments, or by pre-glacial channels filled with 
drift. In and around What Cheer are fifty or sixty square miles 
underlain by Coal Measures, but it is more than likely that all 
the coal which could be handled in a large way has already been 
removed. The region has been thoroughly prospected and a 
considerable portion of it proved barren. In several cases coal 
has not been worked because of the~absence of a suitable cover 
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between the mineral and the surface drift. Where mining has 
been undertaken, a "slate" usually less than fifty feet in thick
ness, constitutes the sole representative of Coal Measures 
younger than the coal. There are undoubtedly many small 
basins of good coal left in this field and these will furnish sup
plies for small local mines for many years to come. The mines 
in operation in August, 1907, are briefly mentioned below. They 
hoist, in most cases, with horse and gin and do little work in 
summer. 

In the southeastern corner of What Cheer (Sec. 10, Se. qr., 
Sw. 14 ) the Karston Brothers' shaft was sunk forty-two feet to 
the coal in 1906. The seam here varies rapidly in thickness, yet 
commonly shows from five to six and a half feet of coal. A 
"fault" has been encountered 100 yards north of the pit bottom 
and has not as yet been penetrated. This feature and old work
ings in adjacent territory greatly limit the fuel supply available 
at this point. Above the coal is a bare six feet of "slate" tha;t 
is more compact than that in much .of the district. 

N ear the plant of the Volunteer Brick and Tile Co. is a mine 
which supplies it with fuel (Sec. 10, Se. qr., Se. 14 ) . A steam 
hoisting outfit elevates ' the cars forty feet from the seam to the 
surface. The coal mined shows ' an average ' of four and a half 
feet in thickness, with a maximum variation of one foot. North 
of the shaft the margins of two closely related seams overlap. 
Prospecting now being done north of the mine shows a north
erly dip of fourteen feet in seventy yards. 

One-half mile north of the Volunteer, the shaft of Armstrong 
Brothers' mine (Sec. 10, N e. qr., Se. 14), sunk in 1903, penetrated 
the following strata. 

FEET. INCHES. 

3. Drift... . .. ........... ..... .... ......... ... ... ... 63 6 
2. "Slate" .......... . ... . . . . . . .. .... ... .... .... . . .. 30 
1. Coal ..... . ..... ... .. . ....... . ................... 4 6 

Total ......... ....... . ..... .. ... .... .... . ... . .. . £8 

On the western edge of what Cheer (Sec. 9, Nw. qr., Se. 14) is 
the new mine of the Creamery Coal Co. The coal has been re
moved on the north and east by older mines; while in other 
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directions the seam rapidly becomes attenuated. The available 
area is thus limited to a few acres. The shaft record is re
ported as : 

FEET. 

3. Drift .... .. ..... . ....... . . . ... . ..... . ..... . .. . ... . ..... . 16 
2. "Slate," solt .... .. ... . . . ... . ... .. . . '" . . . . . . . . . . . . . . . . . . .. 4 
L Coal . . .............. . . ... .. ..... .. ... .... . ........... .. . 6 ' 

F igu r e 69. "Fault" in vVhat Cheer coaL 

Lee Brothers' mine is in the north-central part of section 3, 
one mile northeast of What Cheer. Five-foot coal is being 
worked her e, in an area left in the midst of old workings. This 
company operates a st.eam hoist and hauls half of its product 
to the railroad for shipment. A section one-fourth mile west of 
the shaft gives : 

FEET. 

3. Drift . . ... . .... . . ........ . . .. . ... . ... . . ..... . . ... . .... . . 90 
2. "Slate" .......... '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 45 
1. Coal, bony ... . ...... . . . .. . . : ... . .. . . .... . ............ 4 to 6 

Northwest of the Lee mine and about one mile east of the 
village of Coal Creek, is the . M3Ixwell, a shaft mine which 
reaches a five-foot coal at a depth of about sixty feet. One
half mile west is the Ladd mine in the same or a closely 
rela ted seam . . 

Delta. Delta itself lies in a region of Mississippian outcrop; 
but shales and sandstones of Des Moines age are found within 

o a half mile due south and also a short distance north. Two 
miles north a small country mine takes a little coal from a 
thin seam. One and a half miles southeast of Delta (Warren 

]9 
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Tp., Sec. 14) is a small area of Coal Measures in which from 
four to five and one-half feet .of coal has been found. The seam 
lies. at an elevation of about 712 feet above sea level and is 
mined during the winters by slopes and shallow shafts which 
migrate perennially. The quality of the coal is good, but the 
quantity is limited. . 

Sigourney. A group of three small Coal Measure outliers 
lying two miles northeast of Sigourney has furnished small 
quantities of coal. Up to 1897 some mining was carried on 
in the northwest quarter of section 25. . Coal was taken from 
the central part of section 24 at a later period and perhaps some 
pillar and crop work may be done during the coming winter. 
(1907-8.) The shafts in this outlier have been from twellty-four 
to seventy-eight feet in depth and have seldom been operated 
for long periods. The coal bed is three to four ·and one-half 
feet thick, and has a weak and thin roof of " slate " or, over 
the best coal, sandstone. Some coal is still left in this vicinity, 
yet a high market price is essential to its profitable exploitation. 

Sever al years ago an attempt was made to open a twenty
two inch seam included in a ' very small Coal Measure area 
four miles east of Sigourney. 

3. Shale, black, fissile. FEET. INCHES. 

1 

3 6 2. Coal, no partings. 

1 1. Fire clay (exposed). 

Figu re 70. Coal bed at R owley mine. North of Sigourney . . 

Richland. What is probably the northern extension of the 
Jefferson county Coal Measures occupies about nine square 
miles of territory south and west of Richland. Coal has been 
mined for the local trade at several places in the southeast 
corner of Richland township (Sees. 31 and 32) and the last 0 

opening, the Snider, was closed quite recently. The coal is 
found in a single horizon lying about eighty feet below the 
Iiplands and occurs, apparently, in small pockets. Water and 
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an inadequate roof usually limit the life of a mine to a single 
winter, so that numerous openings may be found on a single 
pi~ce of land. Commonly, less than ten feet of weak, gray shale 
intervenes between the coal and the overlying drift, rendering 
close timbering necessary. The coal bed varies between three 
and five feet in thickness. 

WASHINGTON COUNTY 

Aside from an extension of the main Iowa coal field occupying 
less thim two square miles in the extreme southwestern corner, 
only a 'few small outliers of the Coal Measures are . known to 
occur within the limits of Washington county. Before pre
glacial erosion had denuded the surface of the region, Des 
Moines strata undoubtedly occupied a larger area than at pres
ent, yet it is open to question whether the entire county was 
'ever covered by the Pennsylvanian sea or whether sediments of 
this period were deposited in isolated basins. Four Pennsyl
vanian outliers, covering a few hundred acres each, rest upon 
Mississippian formations. One of these is in section 27 of 
Clay township, another in section,s 4 and 5 of Brighton; while 
two others may be found in Highland, one in section 21 and the 
other in adjoining corners of sections 26, 27; 34 and 35. ' 

FEET. 

5.. Shales, argillaceous ' . ....... .... ... .. . .... ; . 3 

4. Coal ......... . . ...... . . . ....... . ... . .. .... . 3% 

3. Clay ... . ............... .. ..... ... .. ..... 2 

2. Sandstone, ferruginous, partially exposed.... ? 

1. Limestone, Saint Louis (exposed) .......... 10 
F igure 71. Coal n ear the old Liebig mine. Verdi. 

Although practically nothing has been mined for many years, 
at least two Coal Measure areas have proved slightly produc
tive. The deposits northwest of Verdi are composed chiefly of 
coarse-grained, ferruginous sandstone, with a few feet of in-
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tercalated shales and the coal bed shown in the ,accompanying 
figure. Several diggings were at one time located near here 
(Brighton Tp., Sec. 5, Ne. 'qr., Ne. 1;4 ). On Whisk.ey Run (High
land Tp., Sec. 34, Ne.qr.) a thin coal seam occurs ana has been 
mined a little. It varies in thickness between six and twenty
two inches, is covered only by drift and apparently rests on 
clay. A report that Coal Measure sandstone existed near Was
sonville led to the sinking of an eighty-foot shaft at this point, 
but with the exception of some bituminous shales probably of 
Kinderhook age, no coal beds were found. 

The only collection of mining statistics ·in which mention is 
made of Washington county is contained in the State Census 
for 1866, when a production of 4,000 bushels was reported and 
for 1868, when 160 bushels were ' produced. While additional 
Coal Measure outliers may be located in the future, the exploita
tion of any coals that they may contain is more likely to r esult 
in financial loss than in profit. Sums so far expended in pros
pecting and mining have been greater than those gained from 
the sale of the coal won. 

LOUISA COUNTY 

Coal Measures that were at one period deposited over a large 
part of Louisa county, either in independent basins or in more 
or less continuous sheets, have been almost completely removed 
by the intense denudation which the region subsequently under
went. A few small outliers, covering 400 acres or hiss eachr 
still remain, the largest being in the west bluff of the Iowa river 
in adjoining corners of sections 16, 17 and 21 of Union town'ship. 
It bears some dark shale, a grayish white sandstone, and a few 
inches of coal. Small areas showing similar strata were discov
ered in section 13 of Elm Grove township; while twenty feet of 
Coal Measure sandstone were penetrated in wells in sections 
20, 21 and 28, a short distance southwest. This sandstone has 
been found in various parts of the county, chiefly as narrow dike
like aggregations in crevices of the underlying Mississippian 
limestone. 

The only recorded output of coal for the county is that of forty 
bushels for 1862. At least two of the outliers have yielded 
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minute quantities of fuel, but little hope for profitableexploita~ 
tions can be held out for any ,portion of the county. In some 
cases money has been wasted in the exploration of bituminous 
shales of Kinderhook age and theJ;efore barren, A few con
cealed outliers, which should be looked for principally in the 
western townships where erosion has been least active, may 
perhaps be found beneath a covering of drift, yet even should 
they contain coal the roof would be weak and the product mined 
of poor quality, 

WAPELLO COUNTY 

As is the case with most of the counties that are traversed by 
the Des Moines river, Wapello has been a consistent producer of 
coal for a long period of tjme, Most of the coal mined lies at 
no great depth beneath the surface and the Coal Measures them
selves are not thick, being, perhaps, only 250 feet at a maximum 
and in by far the greater part of the county considerably less. 
The Saint Louis limestone, which lies immediately beneath the 

. coal-bearing rocks, outcrops in the valley of the Des Moines from 
the northwestern corner of the county to the mouth of Sugar 

. creek, below Ottumwa, and reappears once more abQut one mile 
below Eldon, In these sections of the valley the Des Moines 
stage is lacking under a strip of territory about one mile in 
width, In the valleys of the principal tributaries in the north
western quarter of the county the limestone appears for a dis
tance of several miles back fr'om their points of union with the 
master stream; in North Avery creek it may be found nearly as 
far west a's the Monroe cOlmty line. Outcrops of the same for
mation have also' been reported from Cedar creek, near the 
Mahaska boundary, and in the northern tier of sections of 
Competinetownship. 

Mining in .Wapello county has been confined almost entirely 
to the immediate neighborhood of the Des Moines river and 
its principal tributaries, for it is only in those districts that good 
outcrops of the Coal Measures are found. In the northeastern 
and southwestern portions of. the county, the covering· of drift 
effectually conceals the indurateq. rocks; yet there is little doubt 
that basins of workable coal do exist under the highlands away 
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from the Des Moines valley and that these will be exploited 
at ·some future period when the areas now known have become 
exhausted. Wapello coal basins are, howev~r, of limited ex
tent, as are those in most of the Iowa ~eld, seldpm underlying 
more than a few hundred acres in continuous seams. Only thor
ough pro'specting can, therefore, be successful, and for every 
drilling that penetrates thick coal several may be barren. The 
discovery of a seam of workable thickness in one prospect does 
not prove that a workable pocket has been found, for another 

Figure 72. U nconformity between the Sa in t L ouis limestone, I , a nd the Coal Measure 
sha les, 2. The sha les rest on' the uneven a nd w eathered su rface of the limestone. 
At the old quarry on the D es Moines river, three miles a bove Ottumwa. 

hole a few hundred feet distant may give quite different results. 
Coal is not entirely unknown in those areas where but little de
velopment has been undertaken. For example: a few small 
country banks haye.· heen ,opened in Green township, and near 
Ormanville two seams outcrop, the upper three feet thick and the 
lower eighteen ' inches. Prospecting on Cedar creek revealed 
some good coal, although north of it, near the Chicago, Milwau
kee and Saint Paul ~ailway, nothing came to light. A well in 

• I 

section 12 ~f Plea~ant township :()e:p.etrahld 222 feet of Coal 

• 
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Measures, including three and one-half feet of coal at a depth 'of 
135 feet. The record of. this· well is : 

FEET. ' 

13. Drift clay . .. ...... .. . .................. . .......... . : ... 60 
12. Sand .... . . . . . ...... . ...... . . ... ..... ... .. . .... . ...... . 3 
11. "Soapstone" .. . ... . . ... .... .. . ............. ... ... .. ... .. 15 ' 
10. Shale, gray .. ... . ... . .... ... . ... ... .. . . ......... . ..... . . 30 

9. "Soapstone" ....... . ... . .... . .. . ... . .... . .. .. ........... . 20 
8. Shale, black, carbonaceous. . . . . . ...... . .. . ............... 7 
7. Coal . ... .. . .. . ..... . .. . . . ................ . .... . . . . .... .. 3V; 
6. Shale, blue . . ... ....... ... . ... .. ..... ........... .. ...... 15 
5. "Soapstone" .. . ' . .... . . ... . . .... ... . .. .. . . ... : .. ..... 10 to 15 
4. Shale .. .. .... ....... .... .... .. ... . ....... .... . . ... . . .... : 8 
3. "Soapstone" . . . ... . . ... . ...... .. ..... . . .. . ...... ... . 10 to 14 
2. Shale, black ........... . ................ . . .. . .. . ........ 100-
1.. Limestone (Saint Louis) alternating with thin layers of 

blue "sandstone" .. .. .... . ........ . .. . ....... . ..... . . .. 182 

During the early history of coal mining in, Iowa, Wapello' 
ranked first among the counties in pomt 'of production for a I!.um
ber of years. As long ago as.1857 there were mines near Kirk
ville and Dahlonega, in the river bluffs four miles below Eddy
ville, and along Bear creek four miles west of ottumwa. In 1860, 
Wapello's annual production was 17,062 tons, nearly three times 
that of Jefferson, the ·next in rank. Later on the chief mining 
districts were one mile south of Dudley, on Middle Avery creek,. 
where a four-foot seam lay fifty feet above the Saint Louis lime
stone; at Happy Hollow (Center Tp., Sec. 8), ina five-foot 
coal; near Keb (Richland Tp., Sec. 33) where the coal was more' 
than four feet thick, and especially at Alpine, two miles below 
Cliffland. In 1870 the output was 31,630 tons, but the county had 
fallen to fifth place as a producer. During the next decade 
Happy Hollow continued to produce, ;md for a number of years 
prior to 1890 extensive mines were operated just south of Kirk
vil~e. In 1880, 67,555 tons were mined; in 1890, 359,199. Produc
tion during recent years has failed to advance; statistics gath
ered by the Iowa and federal geological surveys are as follows = , , 

YEAR. TONS . YEAR. TONS., 
, " 

1898 ......... . . . ... .. .. ... . . 252,484 , 190'3 . . : ....... .. ..... . ... ... 382,398" 
1899 .. ; ..... .. .. . .. ... . . .... 316,460 . '/1904 .. .. ..... . . . ..... . .... .. 379,560' 
1900 .. . ... . ... ...... .. . ... . . 270,330 , i1.905 . . .. . . . . . .. .... . .. .. .. .. 303,360-
1901. ... . .... . . . . .. .. .. ..... 249,880 , . 1906: .. . .... . ....... . ... . ... 243,256 
1902 .. . . . . . . .. ...... .. .. .. .. 340,579 1907 . . . . ...... .. ... .. .. . . . . ·258,651 
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During the year ending June 30, 1908, Wapello turned out 
244,214 tons of coal and ranked seventh among the coal counties. 
Twenty mines were in operation, employing a total of 559 men. 
According to the best available data, the county has produced 
about 8,700,000 tons during the period since mining first began. 
Since about 3,200 tons per acre are usually to be won from a 
four-foot seam in this area, over 2,700 acres have been deprived 
of at least their best coal. The coal remaining untouched and 
largely undiscovered may safely be taken to be many times that 
mined out. . 

RX/J/J'V 

Figure 73. Ma p s.howing mines in centra l W a pello cou nty. 

,The progress of recent development to August, 1907, is 
sketched in the following pages. Considerable material has been 
taken from previous reports of this Survey.;; 

"Keyes : Coal D eposits of Iowa, Iowa Geol. Surv., V ol. II, pp. 38 3-393 ; . Des 
MOines, 1894.. Leo~ard: G-eology of Wap ello County, Idem, Vol. XII, p~. 439-499; 1902. 
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Eddyville. Local mines have been operated since the earliest 
settlement of thE? region in the vicinity of Eddyville in Wapello, 
Monroe, and Mahaska counties; but the coal basins appear to be 
quite limited in extent. The workings of one shipping mine, No. 
9 of the Consolidation Coal Company, were situated chiefly in 
Wapello county, twq and one-half miles east of the town (Colum
biaTp., Sec. 3), where a four-foot seam lies near the surface. 
Local mines are still worked intermittently in this district. 

Ki1'kville. Until 1890 large shipping mines were operated just 
south of Kirkville by the Wapello Coal and Mining Company 
and subsequently local banks utilized the same seam . . Only two 
small mines are now located in the vicinity. One mile south of 
Kirkville is the George ~{night bank, where a new shaft was sunk 
early in 1907 near that of the old Davis Coal Company (Rich
land Tp., Sec. 18, Ne. qr.). The bed worked lies fifty-five feet 
below the surface, averages four feet in thickness, and is strongly 
undulatory with a general dip to the south. About ten feet of 
"slate" capped by a thick sandstone overlies the coal. A mile 
and a quarter east of the Knight is the 'V addle mine (Sec. 16, 
Nw. qr.). The shaft is 120 feet deep to a coal that runs quite 
uniformly about five and one-half feet in thickness. The bed 
possesses a good" slate" roof, and shows undulations equal in 
amplitude to the height of the coal. Three low seams were en
countered in the new air shaft above the one worked. ·About 
twelve acres have been mined out at this point. Small mines 
once operated about two miles south of the Waddle (Sec. 20, S. 
112, and Sec. 28, N. 1/2) are no longer in existence. Prospecting 
near here yielded negative results. 

Keb. :H'or many years there was at Keb one of the largest 
. mines in the county. Two coals are present, the upper having 
a quite uniform thickness of about four and a half feet and 
the lower averaging a few inches more. The distance between 
.the two seams is about twenty feet, though it varies considerably 
3:"nd is in places only three to f<;mr feet. The upper seam has a 
clay parting one to six inches thick and lies about sixty feet 
beneath the surface. 

Good coal has been found in some prospects between Keb 
and Rutledge, but is cut 01.lt in rriany places by erosion channels. 
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About a mile southeast of Keb,near the center of section 2, the 
Standard Coal Company is supplying. a local · trade hom a 
sixty-foot shaft sunk in 1904 .. Only two acres of the forty-acre 
lease have been mined out, aside from some that was tapped 
about twenty years ago: An upper seam is eighteen . inches 
thick, while the bed worked lies forty-five. f~et lower and is four 
feet six inches thick. The latter is quite regulat in occurrence, 
except where small" rolls," six feet or less in width, sometimes 
cut the coal down to as little .as one foot. 

Rutledge.. The Phillips Fuel Company has operated large 
mines north. of Ottumwa, chiefly in section 12 of Center town
ship, for twenty-five years. Three seams are recognized in this 
area, the lower two being workable in places. A general section 
of the strata is shown in figure 74, the record of the shaft of old 
Phillips No. 4. Prospecting carried on a short distance west 
of No. 4 showed that the coal beds became quite inconstant in 
that direction, but oli the north the second seam is economically 
important. 

Phillips Number 5 is one-fourth mile northeast of old Number 
4, at Rutledge, a station on the Chicago, Milwaukee and Saint 
Paul railway. At this point the second seam is worked, as its 
thickness is from thirty to forty-four inches and it is less cut 
into by Carboniferous erosion channels than is the third. At 
the present time, however, a large barren area is giving con
siderable trouble in Number 5 workings and its width and ori
entation are being determined. There are 2,700 feet of tail rope 
on the main north entry. The· shaft is 140 feet deep, its mouth 
being but a few feet above the -level of the railroad tracks at the 
station. Hoisting is done by a first-motion Ottumwa double en
gine~ cylinders· 18x32 inches, supplied .by five boilers having .a 
total available horse-power of 375. The tipple is so arranged 
that lump and nut may be loaded in one car while another is 
receiving slack. . It is said that thirty-five per cent of the coal 
mined is graded as slack. · 

Phillips No.7 is about one mile southeast of Number . 5 and 
works the seam formerly utilized at No.4. In portions of. No . .7 
workings ; the second and third seams run close together and 
are ·mined as one; but in such situatiQns the rook is· usually poor 
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and a weak roof often makes it necessary .to leave up all or part 
of the higher coal. The third seam presents numerous irregu
larities, such as old erosion channels running in all directions.: 
The shaft of the mine is 110 feet in depth. The Phillips Fuel 
Company ships most of its product north, little being sold in 
Ottumwa. 

FEET. INCHES. 

20 11. Drift, soil and clay. 

3 

31 

7 

1 

6 

4 

10 

6 

6 

10. Clay shale, white. 
9. Coal. 

8. Fire clay and clay shale. 

7. Shale, dark, bituminous. 

6. Coal. 

5. Fire clay. 

4. Shale, light-colored. 

3_ Shale, dark, somewhat 
fissile_ 

4 2_ Qoal. 

2 1. Fire clay (exposed). 

Figure 74. Sec tion of sha ft of PhilliP? NO. 4. Ottumwa . 

Ottumwa. The Spring Hill mine is located within the city 
limits, near the northern boundary and on a tributary of Har
row's branch. There are two seams of coal, the upper three and 
one-half and the lower four feet · thick. The lower seam is 
reached at a depth of forty feet and lies not far above the Saint 
Louis limestone. The latter outcrops along the creek Jess than 
three-quarters of a mile below the shaft 
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The Black Diamond mine, now operated by the Rosela-nd 
Ooal Oompany, is one and one-third miles northwest of the 
Spring Valley, near the plant of the Ottumwa Brick and Oon
struction Oompany. Two seams of coal have been mined, and 
usually where one thins out the other grows thicker. The upper 
averages forty inches and the lower four feet and more. A 
tramway 900 feet long carries the loaded cars from the sixty
foot shaft to a short spur from the Ohicago, Milwaukee and 
Saint Paul milway, the motive . power being by a tail-rope 
operated by a separate haulage engine. Hoisting is done by' 
steam power. The mine has shipped large quantities of coal, 
but at present is turning out only a few tons per day and has 
nearly exhausted the available coal in its territory. 

A short distance from the Black Diamond istp.e Olover Hill 
mine, operated by the Ottumwa Brick and Oonstruction Oom
pany, which consumes about one-half the product. Some coal 

"is shipped and the remainder is sold in the city. The top seam 
lies at a depth of thirty-two feet at the shaft and is two -feet 
thick; while the coal worked is twenty-six feet lower and varies 
from four and a half to six feet, with an average of five feet. 
The company reports that entries have been driven 2,000 feet 
ea,st, 3,000 north, 1,000 south and 2,000 west -and from them an " 
area of about forty acres has been mined out. Sufficient coal 
remains to supply the -mine for at least three years more. The 
bed shows a barely perceptible dip to the south. A tramway. 
2,600 feet long runs due south from the shaft to the railway spur 
mentioned above. The tipple has two chutes with hopper scales 
for local use and one with track scales -for weighing the product 
shipped. A steam hoist is used. The sequence of strata near 
the shaft is : " 

FEET. INCHES. 

6. -Drift .... .... .... __ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 14 
5. Soapstone shale ....... . .............. ... .. ... . .. 5 4 
4. Shale, dark .. ........ .. . ... .... .... . . .. .. . . . . . .. 9 4 
3. Coal ...... "............. . . .. ... .. ........ .. ... .. . 6 
2. Shale, gray . ......... " . ....... .... .. . ".. . .. . ... ... 8 6 
1. Coal ......... . ................... . .............. 6 

Total .. . . .... .. ....... . ....... ........ . " . .. . .. ... 43 8 
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South Ottumtua. Slightly more than a mile south of the 
southern corporation limit of. Ottumwa, two mines are operating 
to supply the city trade. Two seams, only the lower of which is 
workable, are present and are separated by no great vertical in
terval. South of the mines is an area of coal land of unknown 
extent, but drilling done less than a mile east, west, and north 
showed that in those directions the seam is badly cut up by 
barren strips. Of the two min~s, that nearest the city is the 
slope of the Star Coal Company (Tp. 71 N., R. 14 W., Sec. 2, Se. 
qr., Ne. 1;4 ). The slope is 450 feet in length, with a twenty per 
cent grade. A short tramway extends north from the slope mouth 
to the wagon road and cars are hauled by tail-rope a distance of 
nearly half a mile from the interior of the mine to the tipple. 
The seam worked is from four to five feet in thickness. About 
twenty-five feet above it in the air shaft is a fourteen-inch" coal. 
Southwest of the Star is the Dempster mine (-Sec. 1, Sw. qr., Sw. 
1;4), opened' in 1906. The mine is now in course of development. 
The gin hoisting shaft penetrated the following strata, as re
ported by Mr. Dempster. 

FEET. INCHES. 

6. Soil and drift .. .. .. ... . .. ... .. : . ................ 12 
5. Blue clay ... ......... . . .. ........ .. ............ . 30 
'4. "Slate" with thick rock band . .. ..... . ..... .. ..... 35 
3. Coal (thirteen inches in air shaft) . .. . . . . . . . . . . . .. 3 
2. " "Slate" .. ... ..... .. ............. . .. . .......... . .. 11 6 . 
1. Coal ......... . ..................... . ... .. . . ..... 4 4 

Total ...... , . .. , .. . ............ . .... . .. , ......... 93 1 

One mile east (Keokuk Tp., Sec. 6, Sw. qr.), coal was formerly 
mined. A seam four and one-half feet thick lies 130 feet be
neath the surface, while five feet above is an equally high seam. 
The Saint Lo_uis limestone outcrops at a level fifty feet above 
this ' coal in the bed of the river at Ottumwa, two miles north, 
cutting off the Coal Measures in that direction . 

. Sugar C1"eek. Mining on a small scale has been undertaken 
at numerous points on Sugar creek and its tributaries, east of 
Ottumwa (Sees. 21 and 22), and some is still taken out there, 
as well as in the river bluffs near the creek mouth, by strippings 

. and by small local mines which lead a desultory life. At the 
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old Colgan mine, about one mile below the debouchure of Sugar 
creek (Tp. 71, R. 13, Sec. 4, Ne. qr.), the following section was 
obtained. 

FEET. INUHES. 

7. Sandstone, massive, cross· bedded .. ........ . . 50 to 60 
6. Shale, black .... . . ..... . ......... . ................ 6 
5. Coal .... . ............. . ....... . . .. ... . .......... 1 2 
4. Fire clay and argillaceous shale ... . . . . . . . . . . . . . .. 15 
3. Coal .......... .. ............. . ........ . .. . .. 2 to 3 
~. Fire clay and black shale .... .. .. .... ........ 1 to 10 
1. Coal ...... . ..... .. ... . ..... . .. . .. . . ....... 41h to 51h 

FEET. 

9. Soil .... . . .... ...... . . . .... . . ...... . 2 

8. Sandstone, coarse grained, massiv~ 
yellow and brown....... . . . . . . . . . .. 20 

7. Coal, rather slaty ..... . .... .. ........ l1h 

6. Fire clay . . ....... . ...... .......... 4 

5. Shale, very dark, bituminous, some· 
what fissile and dark below . .... .... 3 

4. Shale, gray, argillaceous............. 6 

3. Shale, black, bituminous............. 2 

2. Coal .. .. ............................ 3 
1. Fire clay (exposed).................. 1 

H luff in Sugar cr eek . E ast of Ottumwa. 

Bidwell . . East of Bidwell station and about three miles west 
of Ottumwa (Center Tp., Sec. 20), the Bear creek mine shipped 
coal from a bed four and one-half feet in thickness. The seam 
outcrops in the valley and lies omy about thirty feet above the 
Saint Louis limestone. This mine is not now in operation, 
but may possibly be r eopenea. At Bidwell, eight prospect holes 
were put down and apparently good coal was found. A prospect 
shaft was sunk one-half mile northwest of the station a~d the 
coal r ight s of the surrounding territory were purchased; but the 
matter has been dropped, perhaps to be taken up again later. 
It is said that there are several hundred acres of coal here, 
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from four to five feet thick and about 118 feet below the low
lands. If this information-is correct, development of this basin 
,may be expected at no distant date. A drilling on the Sweeney 
farm, near the Bear creek mine, is reported to have penetrated 
the strata listed below. No workable coal was encountered in 
this particular boring and the depth to which the Coal Measures 
extend is surprising, though not at all improbable'. 

DRILLING BY PI-IILLTPS FUEL COMPANY, 

FEET. 

11. Clay and sand . . .. . .. ....... . ........ .. .. . .......... .. .. 7 
10. "Slate," hard, blue .. ... ..... .... . .. ....... . ....... . ..... 20 
9. Coal ........ .. . . ........................ ..... .. ..... .. .... % 
8. Fire clay ................ . .. .. .. . ........ . ....... . . . ... . 4% 
7. Sandstone, compact . .. .... .. .. ... . . ! ... : ........ . .. '. . . .. 6 
6. "Slate," gray ............ . ....... . ....... . ........ .. .. .. 50 
5. Rock, blue, hard... . ...... . . . .. ............ . ........... . . 3 
4. "Slate," . black . ............................. . ... . .. :. ... 1.0 
3. Rock, blue, hard .... . ............. .. ....... . .... . . . ..... 5 
2. "Slate," black . . .. ,....... . . . . ...................... . ... 3 
1. Sandstone, gray ...... .................. ... ... .... . ...... 4 

Total ........................ .. ....... .......... . ....... 181 

Willard. The Appanoose mine, which did a shipping business 
at Willard for many years (Polk Tp., Sec. 33, Nw. qr., Ne. 14), 
is now definitely closed. The shaft was ninety feet in depth to 
a four-foot seam, with aJ? upper rather bony coal about ten feet 
higher. The bed worked was strongly undulatory, dropping 
forty feet in 1,800 south of the shaft and rising an equal amount· 
in 2,200 toward the west. Contrary to the usual occurrence in 
such cases, the coal thickened toward the rise, while in descend
ing toward the lower part of the basin on the east and south 
the seam ran out against an erosion channel filled with compact 
argillaceous material for a width of 350 yards or more. Two 
miles east of the mine, ten out of eleven prospect holes showed 
coal which was three and a half feet at a maximum. Sixty holes 
were drilled within a radius of two miles from the mine; coal 
was found in some of the 'tests, but appeared to be pockety and 
somewhat erratic in occurrence. Prospecting was also done 
hetween iWillard and Blakesburg, but was not followed by 
exploitation. In Bear creek valley as a whole the coal presents 
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the aspect of a succession of extensive seams greatly cut ilp 
by old erosion channels. Prospectors differ as to the material 
in these so-called "faults" .and it is probable that both contem
poraneous and pre-glacial water action has played a part. In 
the majority of cases, perhaps, drift replaces the coal. 

One and a half mile~ northwest of Willard, on South Avery 
creek, local mines are intermittently worked. The Newell mine 
(Sec. 29, Nw. qr., Ne. 1,4) opens by a fifty-foot shaft to a three
foot coal which outcr?ps in the bed of the stream. Hoisting is 
done by means of a steam equipment. 

Eldon. Two iniles east of Eldon (Sec. 251 W. %) are two local 
mines, those of C. D. Sharp and W . McIntosh. These work a 
seam which is three feet six inches in thickness and lies about 
'sixty feet below the surface. In Eldon itself are several small 
local bank~, among which may be mentioned the Kern, Kelley, 
and Burns. The coal is reached by shallow shafts and shows 
only from twenty to thirty inches of coal. The 'roof of dark 
L' slate" is usually adequate. Coal is also sometimes mined a 
bit over one mile west and northwest of town. An Eldon 
company recently drilled nearly fifty holes near Eldon, but are 
not yet prepared to publish the results. In most places they 
found at least a top seam of eighteen inches to three feet and 
a lower of six inches to two feet. Every boring penetrated 
one or more coals, of various thicknesses. It is said that S0me 
good coal land was located back from the railway but that near 
it nothing encountered justified exploitation. 

Laddsdale. At Laddsdale, on the Davis county line, a ship
ping mine 'is operated by the Anchor Coal Co., also known as 
the Eldon Coal and Mining Company; on a short spur of the 
Chicago, Rock Island and Pacific Railway (Tp. 71, R. 12,. Sec. 32, 
Sw. qr., Sw. 1,4) . This is mine number 2 of this company, No.1, 
which was situated one-fourth mile west, having been abandoned. 
The shaft is sixty-eight feet in depth and the altitude of its 
mouth is given by the company as 620 feet above sea level. The 
coal mined is of good quality for steaming purposes, being used 
in the railroad chutes at Eldon. Rolls in the roof and slips with 
a maximum displacement of eight feet are fairly common in the 
workings and the beds exhibit frequent changes of level. Entries 
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have been driven 3,000 feet northwest and southeast and 600 
feet southwest and northeast. The old workings of Number 1 
have now been headed, so that work will progress more rapidly 
in the future. Grades are so arranged in the entries that one 
mule can haul ten-car trips. A number of prospect holes drilled 
in sections 31 and 32 of Washington township at distances of 
150 to 200 feet apart reveal that inconstancy of individual strata 
and rapidity of change in the appearance of the coals which is 
so characteristic of the Des Moines beds in the southern part of 
the Iowa field . Following are two sample drill records from 
this area. 

LADDSDALE SECTIONS. 

A. 
THICKNESS 

IN FEET. DEPTH. 

24. Drift . ............................. . ... . ..... . .. 12 12 
23. Clay shale, gray and blue .. . . .......... . ..... . .... ' 13 25 
22. Shale, black .. .. ................................ 3 28 
21. Shale, sandy; gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 3'10 
20. Clay shale, blue ........... ...... ......... . ; .. .. . 10 44 
19. Coal ... . ......... . ....... . ... ...... .. ... '. . . . . . . . . 1 45 
18. Clay shale, gray and blue . ......... ... . .. .. ." . . . . . 24 69 
17. Sandstone .......... :. ...... ...... . ............. 1 70" 
16. Shale, black, carbonaceous .... . ......... . ......... 31;2 731;2 
15. Coal .. .. ...... ...... ..... . ......... .. . .......... 3 761;2 
14. "Rock" ........... . .......... . .. . .......... ..... 11;2 78 
13. Clay shale, gray and blue . . .. .. . ..... . .... .. . .... 141;2 921;2 
12. Coal .. . ...... ....... . .. .. :. . . ................... 11;2 94 
11. Clay shale, gray and blue. ..... . .... .. ...... . .... 61;2 . 1001;2 
10. Shale, sandy, blue . .... . ..................... o. • • •• 2 102* 

9. "Rock," soft, blue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11;2 104 
8. Coal ........ . ........ .. ... . . . . .. . . .. .. ..... . . . .. 11-3 1051-3 
7. Fire clay .... . . .. ... . .... .... . . ....... .. ... . _. .. 22-3 108 
6. "Rock" (limestone ?) .. _ . . . . . . . . . . . . . . . . . . . . . . .. 05 113 
5. Shale, sandy, blue .......... . .. .. _ . . . . . . . . . . . . .. 6 119 
4. Clay shale, blue and gray............... . ......... 161;2 1351jz • 
3. Coal .... ... .... ... ....... . .. . .. .... . . .... . .. . .. . 21;2 138 
2. Fire clay ............... .. .... . .. . . ..... . .. ... .. 2 140 
1. Clay shale, light blue................. . . . ........ 12 152 

B . 

20. Drift . . ...... ..... .. ... ..... . .. . . ... . .. ... .. .... 20 20 
19. Clay shale, blue ............. . . . ..... .. . ....... .. 5 25 
18. Sandstone ... . .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 30 
17. Clay shale. blue and gray: .................. . .... 331;2 631;2 
16. "Stone" (limestone?) ........ . . .. ..... . . . ... . .. 2 65lh 
20 
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15. 
14. 
13. 
12. 
11. 
10. 

9. 
8. 
7. 
6. 
5. 
4. 
3. 
2. 
1. 

. COAL DEPOSITS OF SOUTHEASTERN IOWA 

THICKNESS 

IN FEET. 

Clay shale, gray and blue .... ... . .... , ... . ..... .. 672 
Coal.......... ....... ....... . ...... . ... . . .. . .... 1 
Clay shale, gray .... · .......... .. ........ .. . · .. . ... 1272 
Coal .... . ........ ... .... . .... .. ... .............. 172 
Clay shale, gray and blue ........ ...... .......... 18 
Coal .... . . . .. ...... ..................... . ... .. .. 2 
Clay shale, blue .. ..... ... ............ ',' ........ 26 
Shale, sandy, gray ...... .. ..... , . ...... , ..... .... 572 
Clay shale, blue and gray ................... , .. .. 1972 
"Cap · rock" .... ~ ............. .. ....... , . . . . . . . . . . 72 
Coal . ................... . . .. ............... .. ... 214 
Clay shale, gray and blue ..... . . , .... .. . .. ' . . . . . .. 8 
Shale, sandy, blue ... ............... ',' . . . . . . . . . ... 8 
Sandstone ......... . ........ .... .... , .... , ... . ,.. 572 
Limestone (Saint Louis ?) ........ ,.............. 172 

DEPTH. 

72 
73 
8572 
87 

105 
107 
133 
138 1h 
i58 
15872 
160%, 
168%, 
176 %, 
18214 
183 %, 

T.wo beds of coal were encountered in several of the holes at 
approximately the same depth, namely at seventy-two and 103 
feet respectively, but varied considerably in thickness, At about 
135 feet another seam was found in some drillings, and at 158 
feet still another. Besides the four mentioned, other seams 
were · struck ' at different depths ' in the various holes, no less 
than seven being penetrated in one boring and only three in 
one only 200 feet distant, If reservations be made for .the 
irregularity of the beds, the following may be given as a sum
mary of the coals in the territory of mine Number 2. 

BED. THICKNESS. 
FEET. INCHES. 

Top seam (often replaced by drift) ........ ..... ....... 3 
Second seam (may be worked later) .. . .... . ..... , . ... . 3 
Third seam (now being worked) ' ... . ....... . .. , : . . .. . .. 3 10 
Fourth seam (now being worked) .. .. ..... . . . . .. " . . ' . .. 4 2 
Bottom seam . . ................... . .... , . ........ ,.... 2 6 

JEFFERSON COUNTY 

Since Jefferson ' county lies on the eastern margin of the 
Iowa coal field and Mississippian limestone outcrops in the 
valleys of its principal streams, it is not to be expected that 
the Des Moines will show any great thickness within its borders. 
Coal Measures form the youngest of the indurated rocks under 
the greater part of the county's surf;:Lce ; yet their greatest 
thickness, where deposited in depressions in the irregular sur-
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face of the underlying Saint Louis, is probably little more 
than 200 feet. Their average is considerably less than this 
figure in all the townships, but is most in the southwestern 
section of the county, as shown in the accompanying plat pre
pared by U dden. 

PLAT OF ES'fIMATED AVERAGE T HICKNESS OF THE DES MOINES IN THE 
SEVERAL TOWNS'HIPS OF JEFFERSON COUNTY. (IN FEET) . 

Polk Black Hawk Penn Walnut 

20 15 30 10 

Locust Grove Fairfield Buchanan Lockridge 

80 75 20 40 

Des Moines Liberty Cedar Round Prairie 

50 50 20 20 

"It should be remembered that the figllres given are esti
mates and that since both the upper and the lower limits of the 
formation conform to ancient erosion contours there are apt 
to be great local variations in its development. It is believed 
that the maximum development of the formation will not exceed 
three times the figures given, while at the same time it is 
known that excepting Fairfield and Locust Grove townships, 
. the minimum limit is zero; that is, the Coal Measures have been 
entirely removed at some point in near~y all 'the townships.' ,* 

The . Coa] 'Measures . have been removed from a small area 
in the northwestern corner of .Polk township; from the greater 

'Udde n: Geology of J eff ,,?·son County, Iowa GeoL Surv. , Vol. XII, pp. 355 -43)3; Des 
MOines, 1902. Material has been taken from t hi s r eport for the s ucceeding pa ges of 
this cha pter without further acknowledgment. a nd a lso from Keyes: Coal D ep osits of 
I owa, Iowa Geol. Surv. , Vol. II, pp. 393-402; 1 94. 
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part of the region north of Walnut creek, as far west as Veo; 
from the valleys of Skunk river, of Rocky branch, of Turkey 
creek, and of Rock creek; from the valley of Cedar creek, as 
far west as section 29 of Cedar tow:p.ship; and from several 
small areas in various parts of the county where local ele
vations of the Saint Louis prevail. The most productive coal 
basins are located at the base of the Des Moines, near its con
tact with the Saint Louis. The points where mining has been 
undertaken have in almost all cases been in the valleys of the 
numerous water courses; while the upland region is virtually 
unexplored by pro'spectors. Systematic 'search with the drill 
on the divides, especially on those that lie near known produc
tive valleys, would undoubtedly result in the proving of work
able basins heretofore unknown. The boring of merely a few 
holes would as undoubtedly result in failure; for Jefferson 
county coal appears to be extremely "pockety" and barren 
areas are apparently numerous. It might be necessary, there
fore, to continue the search over considerable territory before 
the coveted basins were found. Those townships in which the 
Coal Measures are thickest offer the greatest opportunity for 
locating coal in one or more of numerous horizons present; yet 
the best horizon seems to be contained in the base of the forma
tion, which can be reached by shallower drillings in those lo
calities where the Coal Measures are more attenuated. Con
sideration must also be given to the fact that where the meas
ures are thin, the roof over the coal is apt to' be insufficient 
for extensive mining. 

Owing to the early settlement of the region and to the ap
pearance of coal in outcrops in the deeper valleys, coal mining 
in Jefferson county began at an early date in the history of the 
state. In 1860 its production, 6,143 tons, was second only to 
that of Wapello, and it retained a high position as a producer 
throughout the "following decade. In 1870 the output had not 
increased, being " 5,300 tons, though the statistics for 1880 show 
an advance to 46,150 tons. Succeeding years witnessed a grad
ual decline due to the clO'sing of the larger mines at Perlee, 
until in 1890 only 8,123 tons were reported. According to 
reports 6f the Iowa and United States Geological Surveys, 
recent production has been: 
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, YEAR. 'l'ONS. YEAR. TONS. 

1898 . ... .. ... ................ 1,025 1903 . .... . ...... ... ... .. .. . .. . 6,447 
1899 ..... ............ . ....... 3,700 1904 .. ... . ... .. . .. . ... .. .. . ... 9,810 
1900 . ... . ............... ..... 3,650 1905 ......... . . . . ..... . .. ... .. 3,379 
1901 ........ . .... . ... . ... . ... 1,248 1906 ... . ........... . ...... .. .. 3,744 
1902 .. ....... .. .............. 10,284 1907 .... ... ..... . . . .... . .... . . 4,000 

The present output is quite small, not more than 2,000 tons 
annually, and only a few mines are in operation, even during 
the winter months. A summary of our present knowledge in . 
r egard to Jefferson coal may be found in succeeding pages. 

County Line. Coalis known to occur along Black c.reek and 
its tributaries, two miles south and southeast of County Line 
and further down the creek. Seams ranging from three feet 
to five feet six incJ:1es have been reported in sections 20, 29, 30 
and 32 of Des Moines township as well as in portions of sec
tions '28, 21 and 33. The coal lies at shallow depths and usually 
possesses a shale roof, which is gray above and grades down
ward through black, fissile" slate " into bony coal. Small mines 
have been operated 'at various points along the streams, yet 
there has been little apparent endeavor to locate coal by pros
pecting under the higher lands, where it may reasonably be ex
pected to occur. , 

Libertyville. Near Lick creek, about three miles south of 
Libertyville, is a small area from which coal has been taken 
for many years. Mines in the southwest quarter of section 29 
and the northeast of 31 have partially exhausted their terri
tory and have been abandoned; but the J. C. Buchanan bank 
still works during the colder months of the year in the south
east quarter of section 30. The present shaft, sixty feet in 
depth, has been flooded by recent heavy rains, so that it may 
become necessary to excavate new openings for the next seas
on's work. The seam worked is three feet thick, and is over-

. lain with a black, calcareous and fossiliferous shale. The coal 
bed is not undulatory and dips gently to the west. A fourteen 
inch coal is reported to lie nine feet above the lower seam and 
to remain quite constant in thickness over considerable terri
tory. The thicker basin is, however,. more limited in extent; 
for Saint Louis limestone outcrops in the creek on the west 
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and drilling a short distance north and east of the Buchanan 
mine failed to lQcate the workable bed. 

In the immediaJe vicinity of Libertyville, wells and pros
pects have penetrated' bai'ren strata~ Several years ago Mr. 
Alb.ert Gardner opera ted a · shaft forty feet deep near the bank 
of Cedar creek, three miles east of Libertyville (Liberty Tp., 
Sec. 15, Ne. qr., Ne. 1,4 ) . . TIle. seam mined lies eighteen feet 
below. the creek. bed. A gmeral section of the Coal Measures 

-base,gllil:pon several explorations in this territory, ·is as follows: 

GENERAL SECTION OF THE COAL MEASURES IN THE NE. QR. OF 8EC. 1 5. 

FEET. 

9. Limestone, concretionary .. , . . . .. . .. . . . .. , . ...... .... ... . , 1-5 
8. Shale, gray . ........... ,' ..... ,. : .. . .. ,. . .. . . .... ......... 5 
7, Coal ............. ... , . .... . .... , .......... , . .. .. ... , .. .. '. 0.·3 
6. Fire clay ....... . ....... . .. . ..... . . . . .. ... .. , : , .. . .. "." . .. 0.-4 
5. Sandstone, hard, gray ......... .. ......... " ... , . . ...... , .. 0.-5 
4. Shale .. ... . .. . ................ .. .. . .... .... ' .. . . . . .. ...... 30. 
3. "Slate" .. ................. . .. . . .. . .... , .... , . ... . .. . , . . . . . 1·3 
2. Coal ....... . ' . . ... . ..... ' . .. . . ....... .. . ' .. . ... , .. , . ' , . . . B 
1. Fire clay and shale ... .. . ... . .. . : . .. .. . . ,' , ..... , ... . , . .. . '7 

Not far from the old shaft mentioned above, a slope with 
a fall of nine inches to the yard' was recently opened on the 
land. of Mr. Bishop. Since .prospecting operations had shown 
a good seam of coal in this vicinity and the slope encountered 
a mer~ "blossom," it was conjecture::l that an erosion "fault" 
had r emoved the better pa~t of the coaL Acting upon this 
supposition, the parties interested then sank a ninety foot 
shaft on the neighboring hill with the intention of directing 
the work from it toward the slope; but as the shaft passed 
through only a similar "blossom," work was abandoned. A 
toP. seam of poor coal was seven inches thick in the shaft and 
twenty-two in the slope. Evidently only small basins have 
be'en located in this' ·'Vicinity. On the north, the Saint Louis 
limestOIl~ outcrops in ' the lowlands of much of section 10 and 
the east'ern part of section 9. . 

Fairfield . E ssentially the only mining now conducted in 
J efferson county is by a few coal banks on Cedar creek three 
miles due. south of Fairfield; which supply the lo ~al country 
trade and haul some coal to Fairfield. As they work during 
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the winters only .a.nd have the sirp.pJe ltorse-pow~~ equipment 
characteristic of mines .of their class, ·their o;utpu:t is not large. 
The Bates and Spratt COEl] Company have a mine a few rods 
south of Cedar Creek, just south of the bridge on the Fairfield
Birmingham wagon road. (Liberty Tp., Sec. 24, Ne. qr., Se. 1;4 ). 
The seam is variable in thickness, ranging from two to five 
feet, and contains three grades of .coal which are classified as 
such by the. miners because. of slight differences in practical 
heating and steam-producing qualities. The shaft is forty- ' 
seven feet deep and the coal lies a.t about the same elevation 
as the river bed. From five to twelve feet above the lower 
coal is a thin bed, fourteen to eighteen inches in thickness at 
this point. As shown by the following se~tion, measured one
half mile northwest, and by other outcrops, it is a fairly per
sistent horizon. 

EXP03URE O):! CEDAR CREEK. 
FEET. 

7. Drift . . .... ........... ... . .... .. ... .. .. .. ...... . ~ . . . . . . . .. 4 
6. Sandstone, buff, soft and shaly........ . .. ... .............. 4 
5. Shale, argillaceous, dark blue ........ .. .................... 10 
4. Coal ...... . ... . ...... . ....... . ...... .. ..... .... .......... 5·6 
3. Fire clay ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 
2 . . Shale, dark ...... .. ..... ..... ............ .... ,'. .......... 8 
1. Sandstone (exposed) ......... ......... .. . . . .............. 1 

Coal in a horizon slightly higher has also been found in 
this vicinity. · A short distance above the Bates mine is tho 
sixty-foot shaft of the Fairfield Coal Company (Sec. 24, Ne. 
qr., Sw. 1;4). The coal at the two mines is essentially similar ,' 
and forms part of the very base of the Coal Me8:sures. One-

FEET. 

3 3. Shale, bituminous. 

4 2. Coal. 

2 l . . Fire clay. 

Figure 76 . Coal bed at Bat=s & Spratt m ire. Fairfie ld". 

half mih southwest (Sec. 24, Sw. qr., Ne. :!ib ) a drift has been 
driven into four feet of coal in the right bank of a tributary 
of the Cedar. Above it is a black fissile shale about nine feet 
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thick and then a sandstone. Some explorations have been 
made in this territory and the elevations of the coal seams were 
found to be quite variable; changing as much as forty feet 
in less than a quarter of a mile. Coal has been mined at 
several points within a mile below the Bates bank, in the val
ley of the Cedar. 

A mine was formerly situated at the old Reed mill, near 
the Burlington railroad bridge across Cedar creek, two miles 
southwest of Fairfield '( Sec. 3, Se. qr.) . The sequence shown in 
the north bluff is : 

\ FEET. 

7. Shale, gray ........ , ... . .. ............. .. . . ... .... . .. ... . 25 
6. Coal . .... .. . . . . . ....... . ..... . . . . . ............. . . . ...... 1 
5. Sandstone, brown .. ..... ..... ...... ..... . .. . . : .' . . .. .. ... 1-5 
4. Shale, black . .. . . . .. . . ........ . . . .... . .... .... ... .... .. . . 1 
3. Coal ....... ..... .... . ......... . .. ...... . . . ......... . .... 1 
2. Fire clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 
1. Coal (near the level of the creek bed) . . . . . . . . . . . . . . . . .. . .. 3 , 

In the northeast quarter of the same section, prospecting 
has recently been prosecuted on the land of Robert Ratcliff, 
north of ' the Libertyville road. Here the lower coal, the one 
formerly worked at the mill, has thinned to half its former 
height; while the thickness of the. top seam is increased to six
teen inches, and of the second seam to thir ty inche.s. The 
coal in the upper beds is of good quality and may 'be developed 
at no distant date. 

Another old mining district is located two miles west of 
F airfield (Fairfield Tp., Sec. 27, Nw. qr., and Sec. 28, Ne. qr.). 
rrhe pri~cipal coal seam occurs at depths varying from thi rty 
to ten feet below the bottom of the streams, is from three to 
three and a half feet in thickness, and is overlain with a black 
shale containing large septaria. In: this region, thin coals are 
frequent and some basins of workable extent and thiclmess 
probably remain undiscovered. Well records in both the south
ern quarters of section 28, Fairfield Tp., are said to show a 

, thick seam of coal at about 160 feet below the upland level. 
One of the thin coals of this district is excellently well exposed 
in the north bank of the Cedar (Fairfield Tp., .Sec. 32, Nw. qr.). 
This seam, which is here eighteen inches thick and thins lat-

• 
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erally is shown in the lower part of the illustration (Fig. 77). 
Ped ee. Perlee was at one time the center of the most ex

tensive mining undertaken in Jefferson county. Until early in 
the eighties, the Jefferson County Coal Company and the Wash
ington Coal Company took out considerable coal; later com
panies possessed less capital and operated on a smaller scale, 
while what mining has been done within recent years has con
sisted in working out the crop coal and in pulling pillars in 
old workings. On the Courtney land in section 27, Penn town
ship, coal was hoisted through a shaft forty feet deep for two 

Figure 77. Exposure of Coal Measure stra ta in t he north ba nk of Ceda r cr eek, section 
32, F a irfield township. 

years. The seam was four feet in thickness and the pocket 
still bears some good coal. Some coal also remains west of 
the Washington mines in section 32. Patches left up-used by 
the J effer son mines, a mile east of Perle.e, were worked quite 
r ecently and the district in ~he immediate vicinity of Perlee 
is now pretty well exhausted. Mos t of the old coal banks 
have been located in sections 26, 27, 32, 33 and 34 in a seam 
which lies at about the level of South Walnut creek and but 
a short distance above the limestones underlying the Coal Meas-
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ures. Th~ Jattflr , formation is ,not of great thiokness in Penn 
town,ship, not much e~ceeding ,100 feet ,at ,.its maximum and 
beiug entil1ely lacking in much of the ,northern section. , The 
Saint Louis, appears in the valley , of. the lower parts of the 
various branches of. vV,alnut creek near , the scene of former 
mining operati0ns. The principal seam worked lies in a series 
of pockets in a narrow and, irregular basin ' about three miles 
long aI\d a mile.· or less :wide, covering altogether less thall Qne 
square mile in an area trending northeast and southwest. Where 
utilized, the coal averaged three to four f eet in thiclmess and 
was overlain with from six to eight feet of strong " slate," 
graduating' upward into a thick ,shale. In places, however, the 
roof has been cut out and replaced by drift, while locally the 
seam itself has been removed by pre-glacial erosion. Shafts 
sunk to the principal pockets ranged from forty 'to one hun
dred feet in depth. The sequence of strata is illustrated in 
the accompanying figure of the section at one of the shafts 
operated by the 'Washington Coal Company, whose mines were 
in sections 32 and 33. 

The following section of the indurated rocks in one of the J ef
ferson shafts near the Perlee station (Penn Tp., Sec. 33, Ne. qr" 
Sw. 1,4 ), shows a general correspondence with those in the 
Washington territory. 

FEET, 

5, ,Shale, gray and clayey above, becomIng black and fissile 
below " .. .......... " ., . . : .. ,., .. , ...... . ,.,', ...... . '. 13 

4. Coal . .. , . ... . , . ... . . . ... . .. . . , '. , ........... .. . . . , .. , . . .. 3 
3. Fire clay, grading downward into gray clay shales .. .. ..... 14 
2. Shale, highly bituminous and coaly in places .. , . . . . . . .. ... 3 
1. Fire clay (exposed) ....... , . . : .. , ., ...... " . . , .,. , .. . ~ . 1 

Bntsh Creek. For nearly fifty years mining has been inter
mittently prosecuted along B:r;ush creek, ip. sec~ion 27 of Lock
ridge township. A considerable area near the center' of the 
section has already been mined out. The seam worked is at a 
level slightly below that ,of the creek and is somewhat, though 
not seriously, disturbed by horsebacks and faults of small 
throw. One Qf , the latest mines to be operated in the district 
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was that, of the W. G. Smith Coal. Compa,ny, the slta~t <?~ wh~ch 
p~netra ted , the followjng , ~trat,a : " ' ., " 

. , FEET. ' 

6. Drift .... ' . • ..... ...... . .' • .. ..... ,: .... .. .. ... , .. . . .. , .... . . . .. .. . 54 . 
5. Shale . .. . . .. ... .. .. . . . . .... . ' .' . , . , , .. . , . , . .. " .. , .. , . , . . . . 1 
4. Fire clay, yellow , . .. ,. ; '" ..... ". :.,., ., : . .. , .. ' .' ... , . .. 3 

'3. Sha1e, black ...... . " , , . , " . .. , . , ' .. : ... . , .. .. . . . . . . .. ... 9 
2. "Slate," black .... " .. .. ... .. . . .. . . , ., . ' .. , .... ... , .. , , , , .. 20 

1. Coal (th~rty feet below lev.el of qreek) ,. ,. , . .. , . .. .. ,' . : " . ' .' 4l1,J 

!"EET. I NC HES _ ' 

33 

20 

6 

3 

10 

3 

2 

6 

6 

28. Drift. 

27 . Sand, 

26 . Clay, dar1" shaly. 

2:'. Shale, blad" 

24. Coal. 

23 . Fire clay and shale, 

22 . Coal , shal y. 

21 . Fire clay (ex[:osea). 

Figure 78. Section of shaf t of vVashington min e. P e rlee. 

n!l tbe south side of the shaft is a fault with a down-throw 
of five feet to the north; the fault plane dips north 32 degrees 

• 
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and trends west 15 degrees S. The Smith Coal Company was 
. expanded into the Big Four Coal Company, a steam . hoisting 

plant was installed, and an effort made to develop the mine on 
a large scale; but after the burning of the shaft in 1906 opepa
tions were suspended. The quality of the coal was good, while 
the roof was firm in places, yet water entered in large quanti
ties and gave considerable trouble. A shaft fifty feet deep was. 
sunk one-fourth mile northeast by Mr. Smith and was worked 
on a small scale. One room was opened under the creek bed and 
indications that the seam extended northward were verified 
when a shaft was excavated in section 22 (Se. qr., Se .. 1;4 ). 

More than one coal horizon appears in this district, as shown 
by the section of the old McGregor shaft, west of t,he Big Four 
mine, which is given below (Sec. 27, Sw. qr., Nw. 1;4 ). 

FEET. 

10. Drift .......... . ........ .. .......... . ... .. . .. ..... : .. .. . 10 
9. Clay shale ... ..... ..... .. . : .... . .. .. .. ... . . ' •.. . ....... : 3 
8. Shale, blue .... .. . . .. .. .. ............. .. ............... . . 8 
7. Coal .......... .. ........... .. ...... . . ... . ... .......... .. 2 
6. Fire clay ....... . . '.' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
5. Shale and "slate," bituminous . ...... : ............... .. ... 25 
4. Coal, with a thin seam of pyrite ............... . .... : . . . .. 4%, 
3. Fire clay . ..... . . . .......... . ... ... ... . .......... . ... : . .. 3 
2. Shale, green ......... ... ............... . . . ...... . .. . .... 8 
1. Hard black rock with shells (St. Louis ?). . ......... .. .... 1 

Coal has also been mined in section 36 of Lockridge township, 
where a shaft twenty-five feet in depth reached a seam forty
two inches in thickness. The latter consisted of eight inches of 
a tough cannel coal above, thirteen inches of ordinary bitu
minous coal,. then three inches of fire clay, and below this 
eighteen inches of bituminous coal. After working a few 
seasons, the mine was abandoned because of water. 

HENRY COUNTY* 

Not more than twenty square miles in Henry county are 
under~ain with Coal Measures, and the deposits' are extremely 
thin where present. The gTeater part of this area forms merely 
the attenuated edges of more important Des . Moines outcrops 

• A complete description of the Coal Mea,ures of thi s county has a lready been . 
published by Savage: Geology of H e?M'y Connty, Iowa GeoL Surv., VoL XII, pp. 284-· 
288; Des Moines, 1902. 
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in 'Jefferson county on the west and Lee on the south, while 
the remainder lies in small isolated patches. Before the pro
longed period of erosion which intervened between the last 
retirement of the waters of the sea from this region and the 
invasion of the Pleistocene ice sheets, it is probable that Des 
Moines strata covered Henry county to a depth of many feet. 
Before the deposition of ,the drift, however, s tream action and 
surface wash had removed 'all but that portion of the Coal 
Measures which Jay in a protected position in depressions of. 
the underlying calcareous formations, or which was situated 
at a distance from the area of most energetic erosio~. 

F igure 79, An exposure of coal in section 5 of Salem town ship , The coal bed is 
immediately overlain by drift. ' 

Coal Measures may be found along the western boundary 
. of the county ' in a strip l ess than one mile wide and about 
fourteen miles long extending from the southwestern corner 
of Salem township to a 'point north of the Chicago, Burlington 
and Quincy railroad. A similar narrow strip lies east and 
west along the greater part of the southern border of the 
county; while a few small outliers are erratically placed in 
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various parts of the southern six townships . ' The strata con
stituting the outcrops consist chiefly of yellow and brown sand
stones with intercalated shales; although a few coals have been 
discovered and will be 'mentioned more in detail below. . , 

Before the advent of several lines of railroad caused cheap 
fuel to be brought to every door from neighboring counties and 

. from other states, ' some mining . was undertaken; but nothing 
has been done for a number of years: In 1862, 100 bushels was 
taken out; in 1866, 10,035 bushels; in 1868, ' 20,300 bushels ; in 
1875, 120 tons, and in 1885, 196 tons. 

R ome. , iVest of Rome, near the Skunk river, a coal that has 
been mined in the past outcrops in the sides of neighboring ra
vmes. ·The following is the ection as reported by Keyes. * 

FEET . 
20 

8 

2 

2 

3 

F igure 80. 

ii . Sandstone. 

4. Shale, bituminous, fissile. 

3 . . Coal. 

2. Fire clay. 

1. Sandstone. 

Outcrop west of R ome. 

Salem. Four miles north of Salem, in section 5 of Salem 
township, rocks forming part of a small Coal Measure outlier 
outcrop at severa,] places in a small ravine. Among these 
strata is a coal bed, as shown in the section given below. 

, FEET. 

3. Grav~ls and bowlder clay .. . ..... '. . . . . . . . . . . . . . . . . . . .. . . . . 372 
2. Lay~r of 'soft sandstone grading downward into' a narrow 

band ' of shale . . .... .. ........... . ....... . ....... ... .. . .. 4 
1. Bed , of impure, earthy coal, r ather soft and crumbling 

easily ..... . .. ........... , . . . . . : '. . . . . . . . . . . . . . . . . . . . . . . . 3 

A few rods farther down the stream there is an outcrop m . , 
which the coal is of better quality and is . slightly thicke·r. The 

'Iowa Geol. SUl'v ., Vol. II, p. 481 ; Des Moines, 1894. 
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coal is harder and contains less earthy matter than that of the 
above section, but is Immediately overlain by the bowlder clllJ. 
Twenty rods 'north of the ratter exposure, the Saint Louis lime
stone appears twenty-five feet above the level of the coal. One 
mile to the north, the opposite side of this limestone ridge is 
reached and a, bed of coal very similar to that described may 
be observed in a stream valley in the centra~ portion . of section 
32, Tippecanoe township. The seam is overlain by ten inches 
of shale, capped by four feet of soft sandstone. The coal is 
three feet in thickness and was formerly d:rifted for a distance 
of two or three hundred feet into the hill. 

Coal is exposed in the wagon road five miles directly east of 
Salem and has formerly been mined. The Coal Measure outlier 
of which it forms a part is, however, a small one and all the 
workable part of the seam appears to have been removed. 

DA VIS COUNTY 

Although containing strata which have proved in neighboring 
-counties the most productive in the state, Davis has as yet pro
duced but little coal. That this state of affairs is due to factors 
other than the absence of workable coal basins, there can be but 
little 'doubt. Most of the county is covered by an exceptionally 
heavy mantle of glacial drift that 'effectually masks outcrops, 
and in only a few places have streams cut down to the indurated 
rocks beneath. It is significant that where exposures of the Coal 
Measures have been laid bare, coal beds have in many cases been 
·discovered and there is reason to think that numerous basins 

. exist in unprospected portion's of the region. It is not likely that 
these are of great lateral extent, for the only persistent seam in 
the Des Moines stage of southern Iowa, th~ Mystic coal,probably 
fails to reach asiar east as Davis county and the other coals of' 
the lower Measures are more or lesspockety in nature. E xten
'sive prospecting is the only means of locating 'good coals, and 
this will be least expensive where the overlying drift is most 
feebly developed. In this respect the valleys of the northern tier 
·of townships are most favorably situated. 

The Coal Measures attain· considerable thickness within the 
limits of the county, and the basal Saint. Louis limestone out-
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crops only in the northeastern corner of the county, near the 
Des Moines river. A few drillings have been continued to the 
limestone in other sections : At Laddsdale it was reached at 183 
feet, near Carbon at 225 feet and at Bloomfield, as reported by 
Keyes,'*' at 230 feet. At Sedan, in Appanoose county, the Saint 
Louis lies 382 feet down, at an altitude of 443 feet above sea 
level. The ve'ry uneven surface of the Saint Louis renders the 
depth at which it" may be encountered in even adjacent pros
pects rather variable, yet it has a fairly consistent dip to the 
southwest of about . eight feet per mile fro~the outcrop men
tioned above to the Missouri state line. 

Davis has never been a large producer and mined as much 
coal in Civil War days as during many recent years. Federal 
Census reports show that 577 tons were mined in 1860, 1,080 in 
1870, 5,500 in 1880 and 3,825 in 1890. Recent production is 
given by the Iowa Geological Survey as follows : 

YEAR. TONS. YEAR. TONS. 

1898. . . . . . . .. . . . . . . . . . . . . . . . .. 391 1903 .................. ... ..... 2,,160 
1899 ........... . .... . .... .. ... 3,100 1904 ...... .. .... . .... '. . .. . . . .. 543 
1901 . . . . ..... . .. . ............. 1,364 1907 ..... . ..... . .... .... ...... 1,300 
1902 ............... . .... .. .... 3,633 

During the year ending June 30, 1908, an increase 'was noted, 
due largely to developments at Carbon. The 'output was then 
4,364 tons and the number of men employed, thirty-three. Below 
is brief mentIon of mines in existence in August, 1907. 

Carbon. The only shipping mine in the county is the drift 
of the Soap Creek Coal Company. The drift mouth is situated 
one-half mile west of the station at' Carbon, coal being conveyed 
over the intervening distance on a long tramway. This is a 
new mine at which but little work has been done. The coal is 
about three feet thick, including a two-inch clay parting which 
lies about four inches above its base. Beneath the coal is from 
two to three feet of fire clay, and above is a " 'soapstone" shale 
which forms rather a weak roof. The dip is to the south and 
west. A seam with a good roof, but only eighteen to twenty-six 
inches in thickness, outcrops fifteen feet below the one worked. 
Considerable prospecting has been done near Carbon and the 

'Coal Deposits of I owa, Iowa G'eoL Su rv. , Vol. II, p, 424; Des MOines, 1894, 
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parties interested report that the seam mined there underlies 
an area of ten square miles and that the lower coal mentioned 
above extends from three miles south of Carbon north into 
Wapello county. In one prospect seven feet of coal was found 
at a depth of 112 feet. 

Two and one-half miles southwest of Carbon, in section 10 
of Soap Creek township, is the small Wagner bank, operating 
in a twenty-two inch seam lying well above the creek level. 
Farther southwest is the Shanley drift in two feet of coal. 

Three miles southeast of Carbon a four-foot coal underlies 
at least one square mile of territory. Other seams . are also 
known. The old Dunn mine (Lick Creek Tp., Sec. 8, Nw. qr.), on 
the north bank of Soap creek, worked in five feet of coal about 

FEET. I NCHES. 

7. Drift .. . . ... ...... ..... .. 10 

6. Shale, bituminous ........ 2 

5. Coal . ... .. ....... .... ... 2 6 

4. Shale, bituminous, with bands 
and nodules of clay iron
stone, graduating below 
into next........ .... .. 6 

3. Shale, firm, black, fissile.. 3 

2. Coal.................... 3 6 

1. Fire clay, gray, shaly in 
part .. . ..... . . .... .... 2 

Figure 81. Bluff on Soa p creek near old Brown Cannel minco Carbop. 

thirty-five feet above the creek level. The coal appears to thin 
out rapidly up the stre~m. A thick coal bed on the opposite 
side of Soap creek was once utilized by the Brown Cannel Coal 
Company. No mining is being ·done in this district at present. 

21 
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Floris. Borings at Floris itself have revealed no coal, al
though one was carried to a depth of 210 feet. One-half mile 
northwest of the town, however, is an exposure of two coals 
on Soap creek (Lick Creek Tp., Sec. 15, N e. qr.) . The lower 
seam lies at the water level and is two feet thick. It is sep
arated from the upper, which is three feet in thickness, by 
fourteen inches of shale and sandstone. These two beds coa
lesce to form a four to six-foot seam that has been worked a 
trifle at the old Howard shaft, situated not far from the out-. 
crop. Pre-glacial depressions filled with drift probably inter
fere greatly with the continuity of the bed. 

A number of quite small c(;mntry banks, ' open only in winter, 
are operated along Salt creek, northeast of Floris. Two coal 
seams · are commonly recognized here and lower coals are also 
present. The first seam is three feet and less in thickness and, 
because of its slight depth beneath the surface, often possesses 
insufficient cover. The second seam lies at the water level of 
Salt creek, about twenty-five feet below the first. It shows a 
thickness of from four to four and one-half feet, and is often 
overlain by black shale and a band of compact sandstone that 
makes a fair roof where well developed. · The · Hastings bank 
(Salt Creek Tp., Sec. 8, Se. qr., Nw. 14) and the Clark, one-half 
mile west, work the second seam. The Dye mine (Sec. ~S, N e. 
qr., Nw. 14), and tl:ie near-by Fite and Fayne banks, work the 
first seam. 

Considerable mining has . been done at Laddsdale, on the 
Chicago, Rock Island and Pacific Railway just north, of the 
Wapello-Davis county line. Some, at least, of the coals de
scribed in the chapter on Wapello c~unty as found' there prob
ably extend southward into Davis county. There are :ruInors 
that a shipping mine will be opened south of the county line, if 
the railroad can be persuaded to bridge Soap creek. 

Troy, One and one-half miles east of Troy, just over the line . 
in Van Buren county, Mr. Lunsford intends to sink a shaft in 
the ilear future. The · strata found here are briefly mentioned 
in the chapter on Van Buren county. 

Lunsford. Until the recent caving of the shaft caused it to 
be abandoned, a local mine was operated in the valley of Fabius 
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creek, one-fourth mile north of the Missouri line. The drift 
is 200 feet thick at this shaft. An eighteen-inch coal lies 226 
feet beneath the surface and a seam thirty-eight inches thick 
was mined 'at 260 feet. Entries were driven eighty-five feet 
east, fifty feet west, 260 feet south, and 270 feet north. The 
coal thickened slightly to the north and west. The upper seam 
was found in a boring one and one-fourth miles northeast of 
the shaft, but no attempt was made to reach the thicker bed. 

VAN BUREN COUNTY 

Van Buren county lies on the eastern margin of the: coal field 
and is quite generally underlain with Coal Measure strata. 
These deposits are commonly, however, rather attenuated and 
are far from continuous over the entire, region, being absent 
in the immediate vicinity of the Des Moines river and lower 
Chequest creek and in the eastern portion of Harrisburg town
ship. There are also numerous areas under the uplands where 
the drift rests locally upon the Saint Louis limestone in pre
glacial depressions. In some sections the Coal Measures may 
be characterized, therefore, as being merely outliers on the. 
border of the main field. The coal basins so far discovered have 
been quite small and the mines 'have been located chiefly in the 
Des Moines valley and in the northern tier of townships. The 
mantle of drift in the southwestern half of the county has 
tended to completely conceal the indurated rocks and to pn:
vent the discovery and development of the coals which probably 
underlie' limited areas in that region. A basin of. unknown 

' extent is soon to be opened near the Davis county boundary and 
Chequest creek, and coal 'has been mined near Farmington, 
along Bear creek, and in thin beds near K eosauqua. Aside 
from these districts development has been confined to the region 
north of the Des Moines river. 

In spite of the fact that most of the coal mined has always 
been used locally and that the coal basins utilized have not been 
of great extent, the early settlement of the county soon led to 
the deyelopment of outcropping coals. Thus in 1860 the annual 
production amounted to 4,252 tOllS. a sum exceeded only in 
Wapello and Jefferson counties. From this period to ' the 
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present, the annual output has varied from 1,000 to 45,000 tons. 
The tonnage of recent years, according to statistics gathered 
by the Iowa Geological Survey, is as follows: 

YEAR. TONS. YEAR. TONS. 

1898 ... .. ... . . . . . ... ... .. .... 6,605 1903 .. .... . .................. 12,361 
18~9 .... . .................... 7,38E 1904 ...... : . . . . . . . . . . . . . . . . . . 8,005 
1900 .. . . . . . ............ . . ... 12,108 1905.. . . . ...... .... .. . . .. . . . 6,192 
1901 ........... ... . . .. ..... .. 12,57i 1906 . ................... ~ .. .. 12,137 
1902 . . ......... . . . .. .. . . . . ... 14,81£ 1907 ................ . . . ...... 15,374 

The State Mine Inspectors' report shows for the year ending 
June 30, 1908, an outpvt of 17,518 tons from eight mines: Sixty
six men were employed. 

In the following pages of this chapter, the coal areas so far 
as known in August, 1907, are discussed in more detaiL* 

Business Corners . About a mile north of Douds, three horse
gin mines supply the local trade and the railroad chutes at 
Douds and ship small quantities of coal to Keosauqua, Fairfield, 
Eldon, and other points. The coal of this district lies in pockets 
that differ but little in character, and averages about three and 
a half feet in thickness. A thin stratum of fire clay is found 
under the coals of the chief horizon; while from four to twelve 
feet of black bituminous shale, with intercalated bands of im
pure limestone forms the roofing material. Small" basins appear 
to be quite numerous in the northwestern section of the county. 

The present Ratcliff mine is entered by a shaft sixty feet 
deep adjacent to that of the former G. vv. Findley bank (Vil
lage Tp., Sec. 14, Se. qr., Se. 14) . The thickness of the seam 
worked remains quite constant at three feet eight inches, ex
cept at the west line of the lease, where it was :five feet at the 
point at which work ceased. About ten acres have been mined 
out in strips extending to the north and west lines of the lease. 
In running north from the old Ratcliff shaft, a short distance 
south of the present mine (Sec. 23, Ne. qr.) , the seam went to 
the rise until it dropped six feet along a fault . plane, and then 
pitched downward at such a steep gradient that it was deemed 
advisable to sink a new shaft at the present location in order 

• Acknowledgments for material are due previous r eports of this Survey-Keyes: 
Coal D eposits of I owa, Vol. II, pp. 429-434; Des Moines, 1894, a nd Gordon: Geology of 
Van Buren County, Vol. IV, pp. 197-254. 1895. 
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to avoid the heavy haul toward the south. On the south side 
of the old workings the roof was insecure; while west of the 
former shaft no coal was found in a well sixty-four feet- in 
depth. 

The mine of the Findley and Sons Coal Company is situated 
near the center of section 14, where the coal is found to vary 
from forty inches to four feet in thickness. The bed is cut out 
in places and the plan of mining ii:\ to follow around the edge of 
the barren strips instead of tunneling through them. The shaft 
is sixty-six feet in depth and the coal lies but slightly' below the 
bed of a neighboring water course. Recent drilling revealed 
forty acres of good coal tributary to the shaft. Three six-inch 
coals with local thickenings are found above the bed worked. 
The A. M. F elmelee mine is a short distance northwest of the 
Findley (Sec. 14, Nw. qr., Se. 1;4 ) . The fifty-foot shaft was 
sunk in 1906 to coal which shows from three to four feet in 
thickneBs. It was intended to work from this shaft about thirty 
acres, of which less than two have been mined out. The bed dips 
northeast. On the south side of the territory the coal was 
deemed too soft and the roof too weak for profitable exploita
tion. 

The sequence of strata in the northern portion of section 14, 
where mining operations have been conducted in the past, is 
shown in the following: 

FEET. 

13. Clay .... . .. . ... .... . ..... . ....... . ..... . . . ..... . ... 10 to 11 
. 12. Shale, blaCk, bituminous .. ............. . . . . . ... . . .. .. ..... 11 

11. Coal . . .... . . . .. ... .. ..... ........ ..... . .. . . . . .. ... ...... ~ 

10. Fire clay . . . . . . . . . . . .. . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . .. . 2" 
9. Shale ...... ... ...... . . .... . . .... .............. .. ... . 3 to 4 
8. Limestone, black ..... . . . .... . ... . . . .... . .. .. ............ " 1 
7. Coal ............ . ... . ... .. . . ..... . .. . ', ' . . . . . . . . . . . . . . . .. 1 
6. Fire clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
5. Shale, gray, with limestone masses . ........ . . . . ... . .. 4 to 6 
4. Coal .. ... .. .... . ...... · . . ........ . ... .. . .. . .. ... . . . . . 3 to 4 
3. Fire clay ....... . .. . . .. . . . . ... . .... ..... ...... . ... . .. . .. . 4 
2. Concealed .. .. ...... .. .... . . ............ . . .... . ..... . .. .. 8 
1. Shale, blue, in well starting about twelve feet below the coal 22 
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The following section of the strata 'at the old Findley mine 
near Business Corne~s (Village Tp., Sec. 24, N e. qr.) shows 
as ·close a correspondence with the preceding record as can be 
expected in so irregularly stratified a stage as the Des Moines. 

FEET. INCHES. 

12. Concealed . .... ..... ....... : ..... . . . .... : . ... .. .. 20 
11. Shale, blue, argillaceous.. . ... . . . .. ......... .. . ... 10 
10. Coal.. .. .... .............. . ..... . ..... .. ........ 6 

9. Shale, arenaceous, with plant remains. . . . . . . . . . . . . 10 
8. Coal ... .. . . . .... , ..... .... ................. .. . . . 6 
7. Shale, becoming more argillaceous below ... : . . . . . . 3 
6. Coal ...... . ' ,' .. . . . .. . ..... . .. . .... .... ..... . . : . . 6 
5. Sandstone, with plant remains.. . . . . . . . . . . . . . . . . . . . 1 
4. Fire clay ..... . ..... . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 2 
3. Shale, black, fissile above, more compact below; the 

basal portion containing lenticular masses of 
black, calcareous rock : . .............. . . . ..... .. 5 

2. Coal, sometimes partially cut out by the lenticular 
masses ......................... .. ......... 3 to 4 

1. Fire clay .. . . ....... ". . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 

Prospecting in section 13 revealed a continuation of the coal 
at the Ratcliff mine and this may be developed at no distant date. 
Some coal has been taken out on the Hinkle land in section 10, 
southwest quarter, and a little mining is still prosecuted inter~ 
mittently. In the northeast quarter of the same section a coal 
outcropping in a higher horizon than any yet considered occurs 
not far below the plain .level. An exposure in a branch at this 
point is: 

FEET. INCHES. 

12. Shale, black ........ .. .... . ................... .. 8 
11. Coal .. .. : .......... . . . .. ... ; ... ....... . .. . .... .. 3 
10. Clay seams .................. . ........ ... ...... .. 2 
9. Coal.......... . ....... . .......... . ..... . .. ... ... 8 
8. Fire clay ...... " ... . ........ ........ '. . . . . . . . . . . . . .. 4 
7. Concealed........ .. .. . . .... .... .. ...... . ...... .. 30 
6. Shale, black, bituminous. .. . .. .... . .............. 8 
5. Limestone, black, compact . . .. .. ..... . ... . ....... 2-10 
4. Shale, black, fissile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 
3. Shale, black, argillaceous .... ... . ............. : .... 2 
2. Coal .. . ........... ......... .. .............. : .. . . 1 6' 
1. Fire clay ......... .' ... .. .. . ".... .. ............. .. . 1 
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A three-foot coal bed is known to be present south of the 
river, near Selma (Village Tp., Sec. 20), about seventy-five feet 
above the Saint Louis limestone. It has been worked in a small 
way. A small coal bank is located just south of the county line, 
on Lick creek (Lick Creek Tp., Sec. 6, Ne. qr.), where a shaJt 
not quite fifty feet deep reaches a three-foot seam. Another coal 
horizon is present, but seldom bears workable coal. This coal 
is found also in section 5 and north on Lick .creek in Jefferson 
county. Farther south (Sec. 17, Ne. qr.) the Mathias bank 
produces a little coal, but only a few rooms have been worked 
out. The section yielded by an opening on the hillside is: 

FEET. INCHES. 

7. Drift . . . ... . . . . . . ..... ... ..... .. .. .. .... ..... . .. 37 
6. Coal · .. ................ . .. . ...... . ... . .. . . .. . . ... 7 
5. Limestone, brown ......... : . . .. .... : ., . ... . ; . . . . .. 2 9 

. 4. Limestone, blue .. .... . .... .... ...... .. . ~ . . . . . . .. 1 3 
3. Shale, black, with limestone "bowlders" . .... : . . : . 2 
2. Coal ....... : . ... .......... .. ..... ... ... . .... . ... 3 
1. Fire clay. l ' .. . .... . ...•............. . ....... . .. . 15 + 

In boring for coal at Birmingham, the following record was 
obtained, the location being at the station of the Chicago, Bur
lington and Quincy Railroad, altitude 758 feet above tide. 

FEET. INCHES. 

14. Soil . .. . ........................ . ..... .. ........ 2 
13. Clay, yellow . . .. . . . ........ . .......... . . . .. ... . . .? ? 
12. Sand, fine, white. . .... ... .. .... . ....... . ......... 4 
11. Sandstone, gray ............. . . . ... . .. . .... . . ... .. 13 8 
10. Coal . . . .... ... .. . .. .. . . ....... .. . : ... . .... . ..... 1 2 

9. Shale, black .... . . . ... .. .. .. .... . ... . ....... . . . . . : 4 10 
8. Shale, .red, sandy .. . .. . . . . . .. . ........ . ...... . .... 10 
7. Shale, black. . . . . . . . . . . . . .. .. .. . ... . . . . . . . . . . .... . . 4 
6. Coal, impure ... . . . .......... . .. . . ............... . 1 
5. Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 2 
4. L im estone, black, bituminous . . . . . . . . . . . . . . . . . . . . . . 10 
3. Coal, impure ............ . .. ...... . . .... .. . ... . ... 5 6 
2. Shale .. . . .. . . . . .. . . . . . ......... . ...... . ... . .... . 10 
1. Limestone, white . .......... . .. . ... ... .. . .... . ... 12 

The seams encountered were not regarded as workable here . . 
Coal has been mined for local use, however, about two miles 
southwest of Birmingham and also three miles south and west, 
where a slope is now being reopened bY .Mr. Buckmaster (Lick 
Creek Tp., Sec. 25, Nw. qr.). The cOlal at the latter bank is three 
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feet and less in thickness and is roofed by a black shale capped 
with impure sandstone. In the northeastern corner of the coun
ty, in Cedar township (Secs. 13, 14, 23 and 24), small quantities 
of coal were taken Qut for a number of years, though nothing 
beyond pulling pillars and some superficial drifting has been 
done recently. An exposure (Sec. 14, Nw. qr.) shows the fol
lowing stratigraphical arrangement: 

FEET. I NCHES. 

7. Shale, black, fissile... .. .... ............ . ... . .... 1 . 6 
6. Sandstone, ash-gray, irregularly indurated...... . . 1 
5. Coal, with' lenticules of sandston~ .......... '. . . . . . .. 2 
4. ' Shale, black, fissile, calcareous . . . . . . . . . . . . . . . . . . . . 10 
3. Fire clay ................................... . .. .. 3 
2. Concealed.. . .. . . . . ................... . ...... . . . . 5 
1. Limestone-in creek bed (St. Louis) .. .. . ...... .. . 

Locally this coal thIckens considerably, for most of the coal is 
irregular in occurrence. On the south, in section 23, three feet 
of coal is separated from the underlying Saint Louis by only 
three feet of fire clay. A top coal is often present, separated 
from the lower by a short vertical interval. Not more than 
sixty acres have been worked out in Cedar Township. 

Bentonsport. The C. Manning bank is now doing a good busi
ness three-fourths mile northwest of .Bentonsport in what is 
evidently a small outlier of Coal Measure strata (Sec. 35, Nw. 
qr.). A slope and entry have been driven in about 900 feet to 
a seam which bears from three to three and one-half feet of coal 
and lies about fifty feet below the general level of the country. 
This coal does not extend far east of the wagon road through 
section 35, but in the south half of section 26 is an area of about 
100 acres in which coal from eighteen to thirty-six inches thick 
appears to be quite generally present. . 

Northeast of Bentonsport, on a small branch of Honey creek 
(Harrisburg Tp., Sec. 20, Sw. qr.), is the A. R. Gardener bank. 
Two coals are found here, the upper being the one mined. It is 
two feet ten inches in thickness, free from impurities or irregu
larities, and roofed by five feet of heavy" slate." About seven 
rooms have been worked out and the pillars brought back to the 
entries. The lower seam was reached in two borings eighty 
rods north of the mine, where it lies twenty feet below the upper 
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and is four and one-half feet thick. East of the mine 150 yards 
the lower seam shows only one foot of coal; while the upper 
possesses no roof. Farther east, on Honey creek, the lower seam 
again thickens and has been mined by stripping. . 

The vVhitmore bank is two and one-half miles ·south of the 
Gardener (Bonaparte Tp., Sec. 5, Ne. qr.) . Horse and gin hoist 
the coal through a shallow shaft . Work was abandoned on the 
north s ide because of a miner's" fault . " The sequence of strata 
at this mine is shown in figure 82. The fire clay under the 
lower coal is said to rest directly on the Saint Louis. limestone. 

FEET. 
2 
1 

2 

1 

1 

1 

2 

I~CHES. 

5 
5 

11 

6 

8 
1 
2 

10. Dri ft. 
9. Shal e, dark blue. 
S. Coal. 

7. Fire clay. 

6. Sha le, drab or brown. 

5. Sha le, dar]{, fi ssile. 

4. Coal. 
3. Clay parting. 
2. Coal. 

1. Fire clay. 

Figure 82 . Sea lTI at Whitmore nl ine. Bonapa rte. 

Mr. \ iV'hitmore worked out a basin seventy feet wide and of 
unlmown elongation north and south in a small outlier in section 
3, Bonaparte township. The coal varied between thirty and fifty 
inches in thickness and had a safe roof. of "slate" over the part 
worked only. 

Coal areas of limited extent are present in the valley of Bear 
creek, on the south' side of the river , near Bentonsport. These 
basins appear to be in depressions of the Saint Louis limestone, 
'and to be somewhat irregular in occurrence. The only mine now 
in operation is the small Bradford drift on a tributary of Bear ' 
creek, at which point the average thickness of the coal is thirty 
inches, with pockets of greater height. The dip of the seam is to 
the northwest, and near the drift mouth the coal lies about seven 
feet below the level of the stream valley. The roof is a "slate" 
of satisfactory strength except where one pre-glacial erosion 
channel , four feet in width, occurs. One-fourth mile north of 
the mine the limestone outcrops well up in the creek valley, cut-

• 
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ting off the Coal Measures. Three small seams of coal are"
reported from the center of section 12, arid coal also has been 
found in the upper part of the river bluffs below the debouchure" 
of Bear cr eek. At the old Boyer mine (Henry Tp., Sec. 3, S. 1/2 ), 
which has not been worked for five years, the following section 
occurs. 

FEET. I NCHES . 

5. Coal 6 
4. Sandstone, white, very compact, called "clod," some· 

times changin g to black shale . . ... ....... . . . 6 to 12 
3. Coal . . .. . ............. .... .. . ... . ..... . ......... 3 
2. Fire clay . .. ... ..... . . . ... . ........... . . : ..... ... 3 to 4 
1. Sandstone ..... . .... . . .. .. .... .. .. . . .. .. . ... . . . ".. ? 

Another coal bank is to be opened one mile west of the Boyer. 

Figure 83 . Section at Farmington showing Coal Measure deposits r esting in depression 
in Saint Louis limestone. 1 a nd 2, Sa int Louis limestone. 3, Coal Measures. 4, 
Drift. 

Farmington. Several coal basins of limited extent occupy 
depressions in the Saint Louis limestone in the vicinity of Far
mington. Each coal bed is usually underlain by fire clay and 
sandstone, but this sandstone occasionally fails, and then the 
coal rests directly upon the limestone. In some cases the fire 
clay and sandstone occur at the center, but wedge out at the 
edges of the basin. The following represents the succession as 
shown by drill records in a coal district, number 4 being the 
only workable horizon. 

FEET. I NCHES. 

17. Drift clays ...... . . ........ . ....... . ...... ....... 80 
16. Sha le, black . ..... . .. .... . .. ........... . ... . . 6 to 10 
15. Sandstone, gray, coarse-gra ined ......... .. , ..... .. 1 8 
14. Coal . . .. . .... . ........ .. .............. ...... . ... 1 2 
13. Sandstone .. . . ..... . ........ .. . . ......... .. . . ... 8 
12. Coai ..... . . . .. .. ... . .... . . .. . . .. . . . . .. . .. ... .. . . 1 
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11. Fire clay and shale, bluish........ . ...... . ..... . . 5 
10. Shale, blue .. . . . . . .. ............... ...... ....... . 15 

9. Shale . .......... . ............................... 2 
8. Coal ..... .... . . .. ... . ........ ... . .. . ........... . 
7. Sandstone .. .. .. . . ... ..... ..... ...... . ......... . 
6. Coal ........... ......... . . .. . . .. . ..... ......... .. . 
5. Sandstone ..... .. ..... .. ......... ' . . . . . . . . . . . . . . . .. 1 
4. . Coal ........... . .. .. . ............ ... .. ..... .4 to 5 
3. Fire clay ... .. . . ....... . . . ...... . .. ... . .. .... 0 to 3 
2. Sandstone ... ............. . . .. : .... . : . .. .... 0 to 6 
1. ' Limestone (Saint Louis) ......... . . .. . .... . ... .. 1+ 

6 
6 
3 
1 
8 
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The Cahill Coal Company is operating a seventy:eight acre 
lease one mile northeast of Farmington (Sec. 25, Sw. qr., Sw. 14 ) . 
A seam from three to five feet in height lies sixty-five feet below 
the surface at the shaft. This pocket has been worked for a long 
period of time and is now almost exhausted. Hoisting is done 
with horse and gin, as at all the mines of the district. The larger 
portion -of the output is consumed locally, although some is 
shipped to neighboring towns. North of the Cahill is the Knott ........
mine, which supplies ' a local trade from a st~ep slope 100 feet 
in length. Very little of the product is shipped. On the Mann
hart land, a pocket of twenty acres of coal is known, varying in 
height from forty to fifty inches. 

A short dist~nce southeast of Farmington is the 135-acre 
lease of the Hessler Coal Company. The shaft is seventy-five 
feet deep, and is located near the tracks of the Kansas' City rail
road (Sec. 1, Ne. qr., center of S. Yz.). The top of the seam 
worked is fairly level, but the surface of the underlying fire clay 
is uneven, causing the coal to exhibit changes in thickness from 
twenty-two to thirty-seven inches. Mr. Hessler reports that the 
entire lease is known to be underlain with coal and that it 
thins toward the north. A local trade is supplied. The ~ed 
worked and a seven-inch coal thirty feet higher outcrop in a 
neighboring creek a.nd coal has been found as . far west as the 
raihoad. The interval between the two coals is bridged by 
"slate" and a little fire clay. Five shafts have been sunk at 
various times to this basin. 

The Blue Jacket mine is a local bank about one mile west of 
the Des Moines r~ver, near the Missouri line. Where worked 
the bed is four to five feet thick and coal is said to be present 
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under a large .part .of . the .le.ase. of. 105· acres . The shaft is forty 
feet in dep~h. 

'l'r.oy. In Vim Buren county, one and one-half miles ea:st of 
Troy, Mr. LuUsf:ox·d: :l;eports: that a eoar"area ilas heen found by 
drilling and that a ·shaft will soon be sunk. A boring headed 
on low grOlind en'eOunter-ed ·twenty-two inches of "slate" above 
an eight-inch coal at ·a depth of twenty-five feet, followed by 
sandstone, "soapstone)) and·" slate" to a depth of forty-five feet~ 
~here five feet of coal overlain by a hard, gray cap-rock was 
reached .. Essentially the same strata were found in a hole drilled 
one-fqurth mile distant. Years ago a small slope was worked in 
this district. 

LEE COUNTY 

The Coal Measures which covered Lee county at one period 
were, as a result.?f .qrustal movements, subjected to more severe 
erosion than were those of the region lying within the main part 
of the Iowa coal field , and were in greater part washed away 
before the drift was laid down upon them. Ther e are within 
the limits of the county today only remnants of Des Moines 
strata left in the form of isolated outliers. Many of these are, 
neverthel ess, of rather: large size. The main body of outliers 
is in the northern and western sections of Lee county and is an 
offsJ?oot from the Iowa field ; but there are near Keokuk a few 
very small areas which are structurally more closely related to 

. . 
F igure 84. Unconfo rmi ty of Coal Measures and Sa int Lou is limestone. Sonora qua rry. 

the Upper Carboniferous of the Illinois basin. In all parts of the 
county these beds are greatly attenuated and consist chiefly of a 
compact brown sandstone which commonly forms the basal 
"member of the Des Moines in southeastern Iowa. In every case 
this stratum rests unconformably on Saint Louis limestone, 
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Coal Measure sandstone r esting unconforma bly on Sa int Louis limestone. K eokuk. 
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Owing to' a lack Qf. many cQal seams Qf. wQrkabl~ thick~ess. and 
to' the general absencE:) Qf a gQod rQQf Qver thQse cQals that dO" 
exist, Lee cQunty has never been and never will be a great pro
ducer. CQnsiderable cQal has been taken Qut fQr lQcal con sump- . 
tiQn, hQwever, and SQme is still mined during the winter mQnths . 

. The mines are seldQm permanent, often Qperating f~Qm new 
openings each seaSQn, and Qn aCCQunt Qf the nature Qf the rQQf 
Qnly narrQW wQrk is attempted. As examples Qf the prQductiQn 
fQr early years may be cited the annual Qutput Qf 315 tons in 
1860, 10,650 bushels ill: 1868, and 500 tQns in 1880. The tonnage 
during recent years is negligible. CQmplete aCCQunts Qf the 
Qccurrence Qf CQal Measures in Lee cQuntY 'have been published 
by Keyes~' and have been drawn. upon fQr material in the fQllQw
ing detailed statement of the present status Qf the county as a 
cQal field. 

Cedar and Ha1-rison Tow1~ships. With the exceptiQn Qf sec
tiQns 28, 31, 32 and 33, the western half Qf Cedar tQwnship is 
probably underlain by Coal Measures. Similar beds appear 
in sQuthwestern HarrisQn, but in neither tQwnship has workable 
CQal been repQrted. 

Van Buren, Charles.ton, and Des Moines Townships . The 
Harrison area iscQntinued thrQugh Van Buren tQwnship as an 
irre:gUlar strip p~rallel to' the Des MoiJ?,es riv~n~ and Qccupying 
fully ' Qne-half Qf.,the s~rface Qf the to~ship. At Croton abQut 
fiftl:')en feet Qf. the 'basal sandstQne caps ~lie bluffs; while farther 
~Qrth a~d west, near Farmington, ill 'Van Buren cQunty, CQn-

. siderable cQal has been mined nea.r the Lee cQunty limits. A 
narrQW tQngue Qf CQal Measures is cQntinued intO' section 31 
Qf Charleston to'Wnship and · intO' sections 1, 6 and 7 Qf Des 
MQines. In nQne Qf these three tQwnships, hQwever, .has coal 
Qf eCQnomic impQrtance yet been lQcated. 

Marion TOt/;nship. Parts Qf'tWQ Pennsylvanian Qutliers QC
cur in MariQn tQwnship. One Qf these Qccupies the entire 
northeastern portion nQrth Qf a line drawn at an average dis
tance Qf Qne mile nQrth Qf the BurlingtQn railrQad. A haJf 
mile east Qf Saint Paul SQme Irl:ining has been dQne in a desul
tQry fashiQn in a thin seam that is extremely irregular in Qccur-

' Coal D eposits 'of Iowa, Iowa Geol. Surv. , Vol. II, pp. 484-489; D es Moines, 1894 . 
GeollfJgy of L ee County, .Jdem, Vol. III,. pp. 305-408; 1895. 
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rence. Another thin coal outcrops beneath several feet of black 
shale and light-colored clay less than a mile south, in the bed 
of a small ravine. In the south-central part of. the township 
lies the north end of another outlier. In the south half of sec
tion 33 some mining has been conducted in a three-foot seaill' 
of coal which will be mentioned later. 

Pleasant Ridge Township. Coal Measures may be found in 
practically all of this township except the southern tier of 
sections. The chief openings in this district have been made 
on Sutton cr eek, six miles northwest of Denmark, where coal 
has been mined by both strippings and drifts. One of the prin
cipal mines was the old Morris drift (Sec. 16, Ne. qr., Ne. 1M ) 
from which some coal has been hauled to West Point during 
several winters: The seam was seldom as high as twenty-five 
inches. Almost nothing has been taken from this land for many 
years. Two miles east, a thin seam has been worked in a sim
ilar :manner. An outcrop near the road in section 14 (Ne. qr., 
Nw. 1,4 ) shows. the section in the accompanying figUJ;e. 

FEET. 

6 4. Drift. 

2 3. SanJy shale. 

1% 2. Coal. 

1 1. Fire clay. 

Figure 85. Outcrop northwes t of Denmark. 

This seam has an appreciable dip to the west and may pos
sibly thicken in that direction. Coal may be present under 
much of the land lying between the two creeks near which the 

. outcrops just mentioned occur, yet the tenuity of the seam 
and the weakness of the roof over it would hardly justify de
velopment. 

Franklin and W est Point Townships . The southern exten~ 
sian of the outlier in southern Marion township covers the older 
indurated rocks of the greater part of Franklin township be
tween the Keokuk .and Northwestern railway and the valley 
of Sugar creek. On both sides of the creek in section 4, Frank-
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lin township, shafts and drifts as well as strippings have taken 
out considerable coal for local consumption. There are rumors 
that the seam may be reopened on a somewhat larger scale 
than before. The coal is from three to three and a half feet 
in thickness, dips to the west and south, and has a poor roof, 
as shown by the following section of an outcrop in the vicinity. 

FEET. 

5. Drift ... .. . . ........ . . ........ . .. . ......... . .... . ..... . . 3 
4. Shale, bituminous ...... .. .. ...... . ........ . ......... .... 1 
3. Coal ............................ . ....................... 3~ 

2. Fire clay, arenaceous.............. . ... . .......... . . .. ... 2 
1. Shale, arenaceous (exposed) ...... .. . ................... . 3 

One mile southeast, a few openings have also been made. The 
limestone underlying the Coal Measures is exposed in the creek 
bottom and bears the relationship to the coal bed revealed in 
the sequence given below. 

FEET. 

5. Drift · ..... . .. .......... . . . . . . .... . ........ .. : . . . . . . . . . .. 10 
4. Coal .. .. . ............... . ..... . . .. . . . . ...... .. ........ . . 2 
3. Fire clay ..................... . ....... . ... .. ............ 2 
2. Sandstone, soft .......................... . ............... 5 
1. Limestone, coarse, fossiliferous (St. Louis) . . . . . . . . . . . . . . .. 2 

Between Sugar creek and West Point is a small Coal Meas
ure outlier covering about six square miles. Two miles south
west of West Point (Franklin Tp., Sec. 12), and in adjacent 
areas, some mining was undertaken in a bed of coal which sel
dom exceeds one foot in thickness. More recently a lower seam, 
showing the thickest coal yet found in the ' county, was uncov
ered by a washout in the bed of a small str:eam. This coal lies 
four feet and more below the seam formerly mined and is about 
the same distance above the Saint Louis. It varies between 
three and four feet in thickness. In 1906, Mr. Peitz sank a 
shaft to this bed (Sec. 12, Se. qr., Nw. 1~) and now takes out 
cansiderable coal during the somewhat widely separated peri-
0ds when the mine is working. He kindly furnished from mem
ory the following shaft record. 
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FE ET. . . 
!J. 'Soil and drift .... .. .. .... ... . . ...... ... . .......... . .... . 9 
lS. Sandstone ...... ... . . ... . ..... . .... , . . ................. .. 4 
7. Coal, upper seam. . . .. .. . . .. . . . . . . . . .. .. . . .. . . .. .. .. . . . .. 1 
6. Fire Clay ...... .. . ..... . ............... .. ................ 5 
5. Coal, lower seam .............. . . .. ... .. . .... . .. ........ .. 3 2-3 

The strata below the lower coal have been exposed in a neigh
. boring well . 

FEET. 

4. Fire clay, fine-grained ,... . . ....... .. . . ... . . . ... . ... . . ... 4 
3. Limestone (Saint Louis) ... . .... . . ... ... . .. . . . ...... ' .' .. 2 
2. Sandstone . . . .... . ........... . . .. . .... . .. . . .. ........... 20 
1. Limestone · ..... . . .. . ... .. .. . . .. . . .. . .. ........... . 

Jackson and Mont1-ose Townships. Separated from the out
liers previously enumerated by a low anticline which brings 
the Kookuk and Burlington beds to the surface, there are 
in southeastern Lee county three small Coal Measure tracts, 
each about one square. mile in extent. The most northerly of 
these is just west of Galland, in Montrose township, on the 
crest of the bluff. ' So far as known, it contains no coal. The 
other two outliers are immediately north 'and west, respectively, 
of Keokuk, on the summit of the bluffs. Near Rand Park, north 
of the city, a very little coal was taken out by means of drifts 
many years ago. The section in thi s vicinity is : . 

FEET. 

6. Drift . .. ... .. ................ . . ... ... . ................ . . 20 
5. Shale, dark .. . . '. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6 
4. Coal . ... ... . .. ...... .. . .. ... . . .. . ..... . ... .. . ... . . . . .. .. . llh 
3. Fire clay . .. ......... ... . .. ... ..... . ....... . .. .. .... .. .. 1h 
2. Sandstone, brown, coarse-grained. . . . . . . . . . . . . . . . . . . . . . . . .. 10 
1. Limestone, brecciated (Saint Louis) . . . . . .. . . . . . .. . . . .. . .. 8 

In the southwest corner of ' the city, above Nassau slought 

operations have also been attempted on a small scale. The coal 
is of good quality, but Jacking in quantity. The sequence of 
strata at the summit of the bluff is illustrated in figure 86, 

22 . 
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8. Drift 
1TKET. 

2 

7. Shale, blue, argillaceous (exposed).... 2 

6. Sandstone, ferruginous, irregularly 
bedded . ..... .. ...... .... .... ... ... 1 

5. Sha le, dark, fiss ile, many small concre· 
tions . ........ ....... . . ...... .. .... 31h 

4. Coal, thickening slightly northward. .. 11h 
3. Fire clay ............ .. ... . . ......... 1h 

2. Sandstone, variable in thickness, with 
irregular bands of" clay shale, rest· 
ing unconformably upon the next : . 10 

L Limestone, gray, compact , brecciated 
(Sa int Louis formation) .... . . ... .. . . 5 

Figure 86. TOp· of blu ff on Miss issippi river a t Nassau slough. Below K eokuk . 

D ES MOINE S COUNTY 

Upper Carboniferous strata are very poorly developed in 
Des Moines county, the greater part of those which were orig
inally deposited having been removed by pre-glacial erosion. 
Only those Coal Measure rocks which lay in deep channels 
carved in the more resistant surface of the Mississippian for
mations remain in place at the present time, and these are en
tirely confined to th~ southwestern corner of the county. The 
most extensive deposits of Coal Measures lie in two small 
outliers on either side of Long creek, about two miles north 
'of Augusta: at which point a thick buff to browp. sandstone 
rises in bold cliffs. No coal has been found associated with tliis 
outcrop. Another area of Des Moines beds occurs in the ex
treme southwestern part of the county, about three miles and 
more southwest of Danville s tation, where they constitute out-. . 
liers which extend a short distance into the southeastern corner 
of Henry county. Shale and a thin seam of coal accompany 
the sandstone in several parts of this area; but aside from the 
shale clays, nothing that can be considered of economic impor
tance, has been located. Coal Measures do not cover a total ' 
area of more than six square miles in Des Moines county. 



DES MOINES C.OUNTY 

The relationships of the Des 
Moines beds to the drift and to the 
older indurated rocks are illustrat
ed in the accompanying cross-sec
tion along Skunk river. In this 
sketch, the numbers represent the 
following formations: 1 is the Kin
derhook; 2 and 3, the Lower Bur
lington; 4, the 'Upper Burlington 
limestone; 5, the Montrose cherts; 
6, the Keokuk; 7, the 'Warsaw 
shales; 8, the Saint Louis ' lime
stone; 9, the Saint Louis marls; 10 
and 11, the Coal Mea·sures.* 

It is probable that the Coal Meas
ures are not quite so continuous or 
so extensively developed as shown 
in this section. They should ap
pear only in the. central and west
ern districts, as heretofore de
scribed. 'The general relationships 
of the various formations, however, 
are correctly portrayed. 

'Keyes: Geology of Des Moines County, Iowa 
Geol. Surv., Vol. III, p. 428; Des Maines, 1895. 
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PART IV. 

COAL DEPOSITS 01" EASTERN lo.W A 

GRUNDY COUNTY 

A tongue of Lower Coal Measure strata projects eastward 
from the main Iowa coal field into the western half of Shiloh 
township and the northwestern corner of Melrose township of 
Grundy county, but no mining has been done within the limits of 
the district. The Eldora field, once quite productive, lies only a 
few miles west of the west county line and the absence of 
natural exposures in Grundy renders it probable that outliers 
of the Des Moines remain undiscovered beneath the upland 
surface; yet, nevertheless, it is not likely that extensive coal 
basrns will ever be exploited in this region. The Coal Measures 
are' probably thin where present, and the coal which J;hey 
may possibly contain of poor quality. While prospecting opera~ 
tions would hardly yield legitimate returns, the incidental dis
covery of coal in well diggings may at some future time result 
III the development of coals of local importance. 

LINN COUNTY 

Of beds of Des Moines age that formerly covered a large 
part of Linn county only a few small outliers have survived 
the ravages of pre-glacial erosion. Of these Coal Measure 
areas, the best known lie between Cedar Rapids and Marion in 
sections 11 and 12 of Rapids township and consist chiefly of 
beds of ferruginous sandstone similar to those found in the 
Carboniferous outliers of neighboring counties. On West Otter 
creek Coal Measure sandstone and some coal are reported from 
section 19 (Nw. qr.) of Otter Creek township, where black bitu
minous shale was reached at a depth of only six feet from the 
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surface. The probabilities of finding workable qoal seams in 
Linn county are very slight. 

JONES COUNTY 

A thin deposit of sediments was, probably laid down over 
nearly the whole of Jones county during the Pennsylvanian pe
riod, but has since been almost completely removed by pre
glacial erosion, Loose fragments of Coal Measure sandstone, 
derived from an undiscovered ledge in the neighborhood, were 
found in a ravine in Fairview township (Sec. 24, Se. qr.) and 
were associated with clays derived from Des Moines shales. 
A bed of pebbly, ferruginous sandstone, probably of similar 
age, occurs three miles northeast of Oxford Junction. There 
are probably other small outliers of Coal Measure strata con
cealed beneath the surface cover of drift and ioess, but it is not 
likely that these contain coals of even local importance. 

JACKSON CQUNTY 

Although situated far from the main portion of the Iowa 
coal field and subjected to intense· erosion after the formation 
of the Des Moines stage, the territory embraced by ,Jackson ' 
county contains a few remnants of Coal Measure strata. ,Since 
no coal has been found associated with these, however, and the 
prospect for finding workable beds is exceedingly small, these 
deposits are of little importance as fuel producers. Many 9f 
these Carboniferous outliers occupy channels in the Niagara 
limestone and they consist chiefly of sandstones with some 
shale. They are found in Monmouth, Brandon, Maquoketa? 
and Fairfield townships in isolated basins covering a few acres 
each, One of them, in section 13 of Maquoketa township, bears 
as much as fifty fe{)t of coarse-grained sandstone. The la~gest 
individual basin is probably the' crescent-shaped sandstone area 
on the south side of Beaver creek, south of Monmouth, which 
extends interruptedly for a distance of more than ,two miles 
III a southwest-northeast direction. ' 

/ 
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POWESHIEK COUNTY 

The outer border of the main body of Iowa Coal Measures 
traverses Poweshiek in a somewhat irregular line running 
through or 'near Grinnell, Jacobs, Montezuma and' Tilton. At 
any point south and west of this line it is possible that coal may 
exist, but north and east of it only the ·calcareous strata of the 
Mississippian formations outcrop. Up to the present time al-

, most no workable .coal has been found within the limits of the 
county, a condition due in part to a considerable thickness of 
drift which has discouraged prospecting, and to the active min
ing in neighboring counties which has produced a like effect by 
lessening the urgency of the market. Nevertheless, it is en
tirely conceivable that good coal basins will be located at some 
future ' time when an increased price for fuel renders the neces
sity for its discovery more pressing. The What Cheer district 
in Keokuk county, for many years one of the largest producers 
in Iowa, is located but a short distance from Poweshiek county 
and lies on the edge of the. main Iowa field under conditions 

. corresponding with those existing in this region. Coal is also 
mined near New Sharon in Mahaska county, almost on the 
south Poweshiek line, and iIi Jasper county, at no great dis~ 
tance from the west line. One of the unfortunate features to 
be considered, however, is that the base of the Coal Measures is 
found above the wat,er level of Skunk river in places and that 
the drift probably extends down to the same level in numerous 
instances, thus cutting completely through the coal bearing 
strata. 

In the late sixties some mining was done near Buck creek 
and Skunk river, in the southern margin of the county, and a 

. production 'of 100 bushels is recorded in state census reports 
taken in 1866 and 1868. Since that period a little work has. been 
undertaken from time to time in a desultory fashion. The old 
Watson · drift in section 36 of Sugar Creek township, near the 
Iowa Central .bridge over the Skunk, was driven several hun
drM feet into the hill on the sout4 bank of the river. Recently 
attempts to utilize it were renewed, the entry being lengthened 
toward the northwest; but the bed dipped so strongly in the 
same directiQn that water entering the mine could not be easily 

• 
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removed. Moreover, the coal was from fifteen to twenty inches 
thick only. 

No coal has been reported from the many wells, some over 200 
feet in depth, that have been sunk in southwestern Poweshiek, 
though in some at and near Searsboro and elsewhere thin seams 
were encountered. Prospecting for 'coal between New Sharon 
and Searsboro failed to show anything but thin coals. On what 
was formerly the McIntyre farm, two and one-half miles south 
of Montezuma (Jackson Tp., Sec. 19), several prospect h~les 
were sunk and the discovery of a four-foot coal was reported. 
No exploitation was attempted and apparently no other drill
ings were made in the neighborhood. If this report" is correct, 
prospecting operations along the line of the Rock Island Rail
road south of Montezuma might prove profitable. 

IOWA COUNTY 

Although the What Oheer coal field, formerly one of the most 
productive ' in the state, lies at no great distance from Iowa 
county, the Ooal Measures have been removed by pre-glacial 
erosion from most of the region now under consideration. Only 
a few independent outliers that cannot be considered of , eco
nomic importance remain of once extensive deposits of Des 
Moines strata, and these contain practically no coal. The prin
cipal area of Pennsylvanian beds occurs in the northeastern 
part of the county, on the north side of the Iowa river valley. 
It embraces an elongated basin of coarse-grained, cross-bedded 
sandstone less than a mile in width and extending from Knapp 
creek in Johnson county westward' to a point about three miles 
beyond the Iowa-Johnson boundary line. 

'. 
JOHNSON COUNTY 

Blocks of coal have been found in or immediately beneath the 
drift in Washington township and elsewhere in Johnson county; 
while Ooal Measure outliers are known at several points. There 
are, however, but two noteworthy areas of Des Moines strata. 

,One covers a few hUlidred acres in sections 2 and' 3in the north-
ern part of Iowa Oity, occupying an old valley that was more 
than eighty feet in depth and consisting of shale and sand-

• 
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stone with a coal "blossom" one-half to an inch in thickness. 
The second Co'al · Measure outlier is a narrow elongated body 
lying · along the north side of the I owa river valley from Knapp 
creek west into Iowa county. It contams sandstone with some 
sandy shale. It is extremeli unlikely that coals of even local 
importance will be found in this county. 

Figure 88. Contact of Carboniferous with Devonian strata a t the Sanders qua rry 
n orth of Iowa City. The I1eavy ledges at the right a r e Devonia n lim stones; the 
r a pidly w eathe r ing talu s-forming beds at the left of the limestone a r e Upper Car
boniferous sandstone. Ther e i he re seen a portion of the rocky cliffs that ma rked 
the right s ide of a p r e-Carboniferous valley. 

CEDAR COUNTY 

Although essentially no coal has been laid bare in Cedar 
county, a few isolated areas of Coal Measure sandstone are 
known. These l:\.r e only ,a few acres each in extent and cannot 
be considered of economic importance except for building pur
poses. Two such areas exist on Clear creek, in sections 28 and 
29 of Pioneer township. Others occur near Rock run in sec
tions 21 and 22 of Center township; on Rock cr eek in section 
25 of Rochester township; and in the northeast quarter of sec
tion 1, near the town of Rochester. While . the future may 
reveal other outliers, any coal that they may contain will be of 
slight significance. 



• 

MUSCATINE COUNTY 345 

CLINTON COUNTY 

This county contains only a few scattered remnants of the 
. Coal Measures and they are very limited in extent. Certain 
clays, silts, and sands in crevices and caverns of Niagara lime
stone are of Pennsylvanian age, as are also some outcrops of 
sandstone found in the northeast corner of Bloomfield town
ship, on a small branch of Deep creek near Charlotte, and in 
sections 7 and 18 of Sharon township. A small outlier was 
explored by a well in Welton township (Sec. 33, Nw. qr.) where 
the following strata were penetrated. 

FEET. 

5. Yellow and blue clay ... .. . .. .... . . . .. . ..... .. : . ....... .. , 50 
4. Quicksand ... . . . . ... . . .. . . .. ... .. . ........... ... ...... . . ll() 

3. "Slate," with thin coals in lower part. . . . .. . . ....... . ..... 17 
2: Sand, white ............................ ; . . . ... . .. ... . .. . . 12 
1. Limestone, yellow .. . .................. ..... .......... . .. 4 

Number 1 of the above is Niagara limestone, Number 2 a 
disintegrated Coal Measure sandstone grading upward into 
Number 3. Any coal bed found in this county will be of such 
limited lateral extent and lie so near the loose surface formation 
that it cannot be worked with profit . 

MUSCATINE COUNTY 

Muscatine contains the we~tern portion of a large Coal 
Measure outlier that is in reality part of the Illinois coal field, 
from which it has bee:n separated only by the recently formed 
valley of the Mississippi river. This Pennsylvanian tract pos
sesses a width of from two to five miles and occupies much of 
the high-lying area reaching back from the border of the narrow 
valley of the Father of Waters. Its western extremity lies 
about three miles west of the city of Muscatine; its eastern 
is found in Scott county. In al1, perhaps seventy-three square 
miles are covered by the Muscatine portion; although, because 
of the rapid rise of the underlying formations towards the 
north, it be.comes gre'atly attenuated on the outer margin. As 
in the main section of the Iowa field, the materials of which the 
Des Moines strata of Muscatine county are composed consist 
chiefly of sandstones, shales, fire clays and coals, with local 



, 
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developments of cop.glomerates, and with a few thin limestones, 
and these va'rieties grade laterally from one to another with 
remarkable suddenness. Unlike the Des Moines of the main 
Iowa field, which in all cases rests upon Mississippian rocks, 
the Coal Measures of this area lie upon the Devonian. 

Although coal has never been found in quantities of economic 
importance in this county, considerable amounts have been taken 
out for local use. The coal basins are of limited extent, con
tain coal of rather poor quality, and are usual1y quite low . 

Figure 89, Basa l conglomera te of the D es Moines, in tlIe left bank of Montpelier creek, 
n ea r the bluff of the Mississippi. Photo by Ca lvin, 

What mining is now done is confined to small country banks 
that are in operation only during the winter months to furnish 
fuel for the immediate neighborhood. Before the better basins 
were mined out and improved transportation facilities brought 
coal from other states into direct competition with the loca~ 
product, the coal industry was of relatively greater importance. 
Production auring the early days of the county's settlement has 
been recorded as follows: for 1860, \785 tons ; for 1865, 49,089 
bushels, for 1870, 2,492 toils. These figures compare favorably 
with the outputs of other sections of the state at the same 
periods, 

• 
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Mus catilne. The Coal Measures of the county have been ably 
described by Professor U dden. In speaking of the occurrence 
of coal at the city of Muscatine, he writes ~ '~ "In the northwest 
part of the city, near the adjoining corners of sections 26, 27, 
34 and 35, a sandstone fifteen feet thick lies at an elevation of 
at least 125 feet above the river. Under the sandstone there 
is a small seam of coal, which appears in a cr eek southeast of 
the crossing of Logan and Cedar streets. In going up the 
main branch of Papoose creek the Coal Measures make their 
first appearance a short distance above the junction of Star and 
Cedar street s. " . At this point one foot of coal ag·ajn appears 
under ,a consider able thickness of sandstone and has been 
worked on a small scale a short distance north. 

Hall describes the following section from the ·mural escarp
ment fronting the river at West Hill. 

FEET. 

8. Thin-bedded sandstone, with shaly layers . . . . . . . . . . . . . . . . . . 19 
7. Massive sandstone, with large concretions . . . . . . . . . . . . . . . .. 10 
6. 8:eam of coal or shaly coal, with under clay. . . . . . . . . . . . .. 4 
5. 8haly sandstone, with sh aly partings .... . ... '. . . . . . . . . . . . .. 8'h 
4. Thin-bedded sandstone, with shaly partings. . . . . . . . . . . . . . .. 5 
3. H eavil y bedded sandstone.... . ............. .. .... .. ... .. . 6 
2. Green shale ................... . . . ........ . ...... .. ...... 3 
1. Distance to level of river (covered) . .. . .... . ...... . . . . .. . 20 

The coal seam (number 6 of the section) is not very regular, 
but is divided into several smaller areas toward the river. To 
the west a short distance it becomes more regular and attains a 
thickness of thirty inches to three feet . A little farther west
ward it thins out entirely. From Muscatine east to Pine creek, 
coal, usually thin, has been drifted from the river bluffs at vari
ous places. Keyes" gives the section shown in figure 90 from 
the old Hoor mine, three miles east of Muscatine (Sweetland 
Tp., Sec. 30, Ne. qr.) and suggests the possibility of operating 
other mines here to advantage. 

Wyoming Hill. Within recent years some coal has been taken 
from the Nettlebush mines near Wyoming Hill (SwMtland Tp:, 
Sec. 27, Ne. qr.). The seam is about twenty-two inches in thick-

"Geology of Muscatine COttnt y , I owa Geol. Surv. , Vol. IX, p. 304; Des Moines, 
1899 . This r eport ha s furnished considerable m a te ria l fo r th e p r esent cha pter. . 

tConl D eposits of lown, Iowa Geo!. Surv., Vol. II, p. 477 ; Des Moines, 189 '1. 
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FEET. 

6. Drift .................. . ..... . .. . .. 3 

5. Shale, bluish, argillaceous...... . ..... 10 

4. Sandstone, rather compact, becoming 
much thicker elsewhere..... . ...... 2 

3. Coal .... .. ... . ....... • ... .. .. . . . . . . 3 

2. Fire clay . . ....... . ...... . .......... 4 

1. Hidden to river level . . ........ .. . . .. 30 

Figure 90. Coa l a t Hoor drift. E ast of Muscatine. 

ness and is reached by drifts from the side of a ravine, about 
120 feet above the level of the river. The coal is said to be of 
good quality and to possess a fairly strong roof of soapstone 
and "slate." 

Montpelier Township. Thin coal bed's have occasionally been 
mined at several places in this township; but in no case can 
the coal deposits be considered of much importance. In the 
bluff not far west of the mouth of Pine creek, coal has been 
taken from a bed lying 120 feet above the river. Above it is a 
black limestone, in part concretionary. At the point where 
the middle branch of Pine creek crosses the line between sec
tions 7 and 8, a coal is found resting upon the Cedar Valley 
limestone and overlain by eight feet qf shale capped with san~
stone. At this same horizon coaly deposits are found at vari- . 
ous places in the middle and east branches of Pine creek and 
on Lowrys run, Robinson creek and Montpelier creek. 

SCOTT COUNTY 

The Muscatine Upper Carboniferous outlier extends east- . 
ward a little over seven miles into Scott county, where it exhib
its its richest phase. In spite of the fact that only about twenty 
square miles, or less than one-fourth of the total area cover ed 
by the tract is situated in Scott , this county. has been an~ is t o-
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day a much more consistent producer than its neighbor on the 
west. Practically the whole of Buffalo. tQwnship and much Qf 
RQckingham are underlain by CQal Measures; while . the nQrth
ern bQundary Qf the Qutlier is found a shQrt distance nQrth Qf 
the SQuth line of Blue Grass township. The characteristics of 
the Muscatine Qutlier in SCQtt cQunty and its relatiQnship to 
Qther fQrms are essentially the same as are thQse Qf its western 
extremity, already described. Several small Pennsylvanian 
outcrQPs have been recQgnized in Qther parts Qf Scott. "Le 
Claire tQwnship' includes a valuable outlier whQse shales are 
wQrked at Island City, and another lies deeply buried beneath 
the drift in the northwestern part Qf the tQwnship. CarbQnifer
QUS depQsits are repQrted in well recQrds near Eldridge. They . 
Qutcrop near the western and nQrthern limits Qf the county, in . 
Cleona and Liberty tQwnships. AbQut Davenport there are no. 
quarries which do. nQt · show pockets Qf CarbQniferQus sand
stQne 0.1' shale. So many are these Qutliers that it is nQt difficult 
to believe that well nigh the entire county once lay beneath the 
CarbQniferQus sea,. and was covered with a continuous veneer 
6f its QffshQre silts.' '* 

So far as cQal deposits are cQncerned, the smaller Qutliers 
are of little significance. They commQnly represent merely 
surface irregularities Qf the Qld pre-Pennsylvanian land, such ' 
as channels, pits and crevices, which were fiHed with sCQurings 
frQm adjacent lands when the region was fir st depressed be
neath the Upper CarbQniferous sea. During the prQfound 
erosion which followed the re-emergence of the land from the . 
waters, these deposits were · protected and preserved by virtue 
of their positiQn between compact rock wans. 

Thin seams r of coal are found in the outlier at Black Hawk 
and Island City; but it is only on Stillwater creek, west of 
Buffalo, and near Jamestown, north of the same village, . that 
systematic mining has been undertaken. 'Of late years produc
tion has tended to decrease, owing to the exhaustion of the main 
"swamp" ; yet a few new areas are being opened up and will con
tinue to furnish coal for a limited number of years. Only a local 
trade is supplied, no. railroad connections having been estab-

. 'Norton: Geo logy of Scott County, Iowa Geol. Surv., Vol. IX, p. 46 3; D es Moines, 
1899. . 
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lished. The local demand is, however" considerable, and some 
co.al is hauled . as far as. Davenport. Competition of Il1inois 
coals has always been a detrimental factor ." Coal has been 
mined in Scott county nearly sixty· years; a glimpse of the 
progress of the industry may be, obtained from the statistics 
quoted . . In 1865, a production of ' 82,730 bushels is recorded 
by the . state census. Fed~ral census reports show that 17,325 
tons were mined in 1870; 14,500 'in 1880; and 9,446 in 1890. 
Figures given in the reports of the Iowa Geological S.urvey 
for later years al:e as follows: 

YEAR. TONS. YEAI/. TONS 

1899 ...... '. . . . . . . . . . . . . . . . . .. 7,3 48 1903 ............... .... ' .. . . . . 12,653 
1900 ... ... ........ ............ 28,728 1904 .......... . .. . . . . . .. . .. . . 10,724 
1901 ...... . . . . . •...•....... . . 13,.857 1905 ............ . ...... . '. ' ... 6,772 
1902 .... ' . .... .... .... .... .... 10,358 

For the years ending .Tune 30, 1906, 1907, and 1908, the State 
Mine Inspectors published these data. 

TONS MEN NUMBER OF 

YEAR. PRODUCED. EMPLOYED. MINES. 

1906 . ......... ........... . ........ : .... . ... 860 
1907 .. .......... .. . . . .. . .................. . 2,500 
19 08 .. ....... .... ....... , .. ............. . ... 2,750 

, 

12 
4 

. 30 

3 
1 
3 

Jamestown. Professor W. H. Norton visited the Jamestown 
district in 1897 and shortly afterwards published the followip.g 
succinct description : '~ "The seam worked by the Jamestown 
mines lies in a trough about two miles long and 200 yards wide, . 
trending from northwest to southeast, and reached at a depth 
of- about ninety or 100 feet from the surface·. In the center 
of this" swamp " as .it is termed, the coal has a thickness of from 
four to six feet, but it thins as it rises to either side of the 
trough; where it lies some ten feet higher than in the center. In 
the J ames mine (Buffalo Tp., Sec. 3, Sw. qr., SW. \~J it is 
worked on each side for 100 yards from the central -axis, and at 
this distance it is reduced to a thi.ckness of two and one-half 
feet . . The trough rises from each end gently toward the center.' 
Thus, at .the James mine, the dip is toward the northwest at . the 
rate of eight feet in 300 yards. Slight faults, rolls, an,q pinch
outs occur on each side of the axis, with the down throw on 
the swamp side, but nowhere do these seriously i'nterfere with 

·Op. c it. , p. 494 et seq. 



SCOTT COUNTY 351 

mmmg. The farthest point toward the northwest to which this 
seam has been traced is Blue Grass township, Sec. 33, . Se . . ]4 , 
where coal two feet thick is said to have been found, but to be 
unworkable because no roof overlies it. At the Williams mine 
(Buffalo Tp.; Sec. 11, Nw. qr.) the swamp sinks to the 'southeast. 

South of · Jamestown there is an area where the coal is said 
to be in a comparatively flat and uniform seam. It has been 
mined on the farm of Mr. Charles Rowan, Buffalo Tp., Sec. 10, 
W. V2 , about eighty feet from the surface. Several seams, two 
and three inches thick, occur above the one mined. Wells show 
that the coal is underlain with fire clay sometimes to a depth, 
as is reported, of twenty-five or thirty feet, and at from 175 to 
200 feet from the surface the drill passes into Devonian lime
stone. Towards the northwest coal is reported one and one~ 
half miles south of Blue Grass, Buffalo Tp., Sec. 8, Nw. qr., 
where a well record gives it a thickness of twenty-one inches at 
a depth of 114 feet, from the surface." 

Figu re 91. Sin]{ ing a shaft n ear iluffalo : sh owing t h e equipm ent of th e Sco t t coun t y 
, min es, 

L ate in the summer of 1907 but one mine was working in the 
main trough described above, and the small mining camp for
merly at Jamestown had been almost completely r emoved, The 
James Buckmeyer mine, until recently worked by Frank vVin
field, is taking coa] from the eastern edge of the trough a short 
distance southeast of Jamestown, in section 11. The seam' was 

. found to terminate rather abruptly at each end of the" swamp" 
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and is now rapidly approaching complete exhaustion. At the 
Bucl,meyer mine the seam is only two feet four inches in thick
ness and lies fifty-two feet below the surface at the shaft. The 
dip is toward the west and south. A small single engine is 
'utilized for hoisting purposes. The sequence of strata in this 
area is shown by the following section of an old shaft near the 
present mine (Buffalo Tp., Sec. 11, Nw, qr.) . 

THICK·NESS. 

8. Glacial clays ... ,. . .... .. ....... . ............. 48 
7. Soapstone .. .. . . ....... . : ...... . ..... . .. . .... 4 
6. Sandstone, white ..... . . . . . . .. . ............ . 2 
5. Shale, blue .............. . .. . ...... . .... : .... 572 
4. Sandstone and shale .... . ... . . . . ... .. ....... . 4172 
3. Shale, slaty . . .... . .. . ....................... 1 
2. Coal ..... ; .. . .... ... . .. ..... ..... .... . . ... . ,. 3 
1. Fire clay . .... .. ............ . . .... . . . .... . .. 2 

DEPTH. 

48 
52 
54 
5972 

101 
102 
105 
107 

The McCullough Brothers' mine is a slope to what is appar
ently a small separate basin, although other coal areas are 
found near it. The slope mouth is in the bottom of a hollow, 
a mile northwest of Buffalo (Sec. 16, N e. qr., Sw. 14 ), and is 
very little above the level of the seam; since the latter lies nearly 
at the level of the floor of the small ravine in which the slope is 
situated. The coal varies ' in thickness between thirty inches 
a'nd three feet. THe bottom of the "swamp" is located 100 
feet west and ninety feet north of the slope mouth and is the 
focus towards which the seam dips from all directions. South 
of the wagon road that crosses the center of section 16, Buffalo 
township, a little coal is taken out during the winter by Mr. 
Kaucher from a seam similar to the one worked by the McCul- . 
lough Brothers. In this vicinity, a well record shows two coal 
horizons (Sec. 16,-Se. qr., Se. 14 ). 

THICKNESS. 

9. Yellow clay .. .......................... .. ... · 20 
8. Soapstone . ..... .......... .. . ... ............. 25 
7. "Slate" ........... ........ ..... . ...... ....... 272 
6. Coal ................... . ... . .. .. ...... . .. ... 72 
5. Fire clay .......... .... .... . ...... . .......... . 2 
4. Shale .. ........ . ........ . .......... . . .. .... . 20 
3. Coal .. ...... . ...... . ............... . ........ 272 
2. Fire clay . ............. . . ...... . .... . ....... . 1 
1. Limestone (Devonian) ... . ................... 6672 

DEPTH. 

20 
45 
4772 
48 
50 
70 
7272 
73 72 

140 
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Stillwater Creek. At one period, the district near Stillwater 
creek was an active producer for local trade. Mr. Webstet has 
recently taken out some coal, yet the field is now practically 
deserted. The coal lies in small "swamps," is from two to four 
and a half feet thick, and lies at varying depths below the stream 
levels. As is usual with Scott county basins, the dip differs 
radically at qifferent points, the seams inclining towards the 
centers of the" swamps. " The roof commonly consists of a thin 
layer of bituminous, fissile "slate," overlain by an argillaceous 
shale of lighter color. The under clay is hard and arenaceous, 
often approaching in constitution .an arenaceous shale, or even 
a sandstone. 

Island City. An outlier of Coal Measures at Island City, in 
Le Claire township, which occupies an area about one square 
mile in extent, contains small pockets of coaL It lies in a 
channel cut in Niagara limestone, a little more than a mile wide 
where transected by the trench of the Mississippi, and more 
than 200 feet .deep. The sequence of strata above and below 
the coal found is well illustrated in the following sections de
scribed by Professor Norton. 

RECORD OF WELL OF MR. SA~GENT, LE CLAIRE TP., SEC. 5, SE. QR. 

CURB, 700 FEET A. T . 
THICKNESS DEPTH 

FEET. F EEl '. 
9. SoU .. ... ... . • .... ... ...... . .. . . .. ... . ...... 7 7 
8. Shale, blue ..... . . ..... . . ... . ... . . . ..... . .... 67 74 
7. Sandstone, gray . . . . ..... ... . . ... ... . .. .. .... . 10 84 
6. Shale, dark ...... . .. . . .. . .... . . . . ... . . . ...... 10 94 
5. Cap-rock , dark .. .. ... . . .. . ... .. .. . . . . .. .... . 3 97 
4. Coal .... .. ........ . ..... . ... ... .. . . . ........ 5 102 
3. Fire clay .. ... ... . . . . . .. .. . . . . . . . .. .. .... . ... 12 114 
2. Shale . . . . .. .. .... ..... . . . ... . . . .. .. . .. . . .. .. 105 219 
1. Limestone at . . .... . .. :.. .... . ... ... . . .. . .... 219 

OLD E XPOSU R E AT' CLAY PIT OF LE CLAIRE BRICK A ND TIL E COMPANY, 
ISL AND CITY. 

THICKNESS DEPTH 
FEET. FEET. 

7. Loess and till , unmeasured . . . ... . .... ... . .. .. . 
6. Cannel coal ...... . .. ... . . .. .. . .... . . .. . . .. . 2 2 
5. Potter 's clay . . . . . . . . ... . . . . ... . . . .... . . . .... . 4 6 
4. Coal ...... . . . . ........ . . . .. .. ...... . . .... .. 1 7 
3. Fire clay . ... . . . .. . . . . ... . ... :. ... ....... . .. 4 11 
2.. Shale, g ray .... . .... . . . ..... ..... . .. . .. . .. . . 2 13 
1. Shale, bl ack, t o bottom of pit. .. . .. ... . .. . .. . 20 33 

23 
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Cleona Township. In addition to several small unimportant 
Carboniferous outliers in Lincoln, Sheridan and Liberty town
ships, there are a number in Cleona township, in one of which 
a small pocket of coal 'has been discovered. 

WELL RECORD, CLEONA TOWNSHIP, SEC. 4, SW. QR. 

THICKNESS. 

FEET 

4. Pleistocene deposits (drift) ... . .............. 144 
3. "Slate" . ............. .. ................... ,. 1 
2. Coal.................... ... .......... .. ..... 1 
1. Limestone at 

DEPTH. 

:FEET. 

144 
145 
146 
146 
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PART V 

COAL DEPOSITS ,OF WESTERN IOWA 

POCABON,TAS ,COUNTY 

Des Moines strata may probably be found under the drift and 
Cretaceous rocks of 'the southern part 'of Pocahontas county, 
biit they are not thick' and are considerably cut up by pre-Cre
taceO'us erosion. Nevertheless, it is not at all impossible that 
c()~l basins' of iocaV importance may at ~ome future ti'me' be 
located in, this area. Prospect holes should be continued 'to the 
'Mississippian limestones that underlie the Coal Measures. The 
Cretaceous itself contains a few lignites' of slight , economic 
importance, 

PL YMOUTB COUNTY 

It has long been a question whether the Coal Measures of 
Des Moines ,age extend beneath the drift' and Cretaceous 
rocks of the northwestern portion of the state and. if they do, 
whether 'they contain workable coal basins. Without doubt Des 
Moines rocks were originally deposited fot a considerable dis
tance w'est of Webster, Greene, and Guthrie counties; but these 
may have been largely removed during the long interval of 
erosion previous to the Cretaceous period. Moreover, we can
not be certain that coal producing conditions prevailed over 
much of the region during Carboniferous time. Explorations 
so far made eem to indicate that only isolated outliers of the 
Coal Measures underlie the Cretaceous. Even should Carbon
iferous coal be located, only thorough prospecting can determine 
whether or not a workable basin be present. Several deep 
holes have been put down in the region-at Sioux City, Ponca 
(Nebraska), Hull, Sanborn, and Cherokee-with negative re
sults, although they were sunk far below the level of any pos-
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sible coal. Two drill records at Le Mars indicate that Cretace
ous strata continue down to the basal gneiss, out a third hole 
penetrated a five-foot coal at 381 feet that may, perhaps, be 
part of an outlier of Des Moines age. Analyses show it to be of 
better grade than the lignites found among Cretaceous strata. 
A co~plete discussion of the coal possibilities ~f the · region has 
been published by Bain. * 

CALHOUN ' COUNTY 

The highest indurated rocks of this county belong to the Cre
taceous system and contain in places t~itl beds of lignites that 
are of practically no economic value under present conditions. 
The eastern limit of Cretaceous strata lies along a north and 
south line situated about two miles west of the e:;tstern bound
ary of the county. East of this line the highest indurated rocks 
are of Des Moines ag~ and may contain valuable basins of coal 
similar to those of the Fort Dodge field. In the greater part of 
the county it is necessary to drill through a considerable thick
ness of drift, as well as through the Cretaceous, before the 
bituminous coal horizons :;Lre reached, and this fact, together 
with the uncertainty of finding workable coal at any given point 
in the Des Moines strata and the uncertainty that a thick coal 
when found is of sufficient lateral extent, have deterred pros
pecting operations. Some prospecting has been done within the 
limits of the county; but the results obtained are too indefinite 
to be cited here. 

GREENE COUNTY 

The highest indurated rocks in the two eastern tiers of town
ships of Greene county are of Lower Coal Measure age; farther 
west the eastern edge of the Cretaceous intervenes between the 
drift and the Des Moines. Little deep drilling has been under
taken in the western area,yet such as has b,een done appears to 
show that the thickness of the Cretaceous is not great and that 
the considerable thickness of Coal Measures lying beneath it 
is a legitimate field for prospecting. According to Professor 

'Geology of Plymouth Cotmty, Iowa GeoL Surv., VoL VIII, pp. 361-365; Des Moines, 
1898. 
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T. H. Macbride bituminous coal has been reported by those sink
ing pipe for deep wells, in the following localities : 

T p. 85, R. 32, Sec. 28. 
Tp. 84, R. 32, Sees. 1, 7 and 18. 

The seams ranged from twelve to twenty-two inches in thick
ness and the depths quoted -are from 150 to 175 feet. Since 
Cretaceous sandstones outcrop at depths of ' about 100 feet ·in 
the neighborhood of these wells and well-drillers claim that holes 
160 feet deep go sixty feet in yellow sand, the amount of Car
boniferous deposits above the c0al cannot be great.. Deeper 
prospects might reveal coal horizons bearing thicker coals. In 
prospecting care should be taken not to mistake the thin and 
valueless lignites of the Cretaceous for Carboniferous bitumin
ous coal. It is possible that this mistake may have been made 
in the case of the wells just cited. . 

Aside from the unexplored coal bearing series beneath the 
Cretaceous, the possibilities of the Des Moines outcrop in the 
eastern section of the county are as yet far from exhausted. 
The once prolific field near Angus and Rippy may be only one 
of several similar areas ; for extensive prospecting has not 
been attempted in much of the county. Recent developments 
~n Boone county show that exploration beneath the uplands, 
where rio natural o~tcrops occur, may lead to the discovery of 
profitable basins. Drilling is now in progress between Dana 
and Grand Junction. Some drilling has been done near Jeffer
son, and Mr. Carpenter, of the Big Five Coal Company of Moin
gona, reports an apparently workable three-foot coal within 
four miles of that city. 

Though at present not ranking as a large producer, Greene 
county stood higher in the list b.efore .the ab~ndoning of the 
larger mines of the Angus district. The earliest r ecorded pro
duction of coal was 1,200 bushels in 1866. Little was done until 
about 1880, when 8,559 tons were mined. The year 1885 wit
nessed an increase to 89,587 tons and 1890 a decline to 51,438 
tons. The lessened output for recent years is shown in the fo1-
lo-Wing table: 
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YE AR. TONS . YEAR. ,[ON S . 

1898 . . . . .. . ... .. ......... . . . . 12,920 1903 ... .. ... .... . . .. ... . .. ... 24,296 
1899 ...... . . . . . . . . . .. . . . . . ... 13,289 1904 . . ... : . . .. . . ... . ...... . . . 28,213 
1900 . . . . .. . . .. .... ... . . .... . . 17,044 1905 ... . .. . ..... . .. .. . .. . . ... 2() ,058 
1901 . . . . ..... . .. . .... .. . .. . .. 16,450 1906 . ..... . .. . . . ... . .... . . .. . 19,8J 6 
1902 ...... . . . .. . . . . ... . ..... . 11,573 1907 . . . ... ....... . ...... .. . . . 1 6, 2 S ~ 

During the year ending June 30, 1908, six mines produced 
22,226 tons and employed seventy-five men. 

In the following pages may be found brief mention of Greene 
county mining districts. . 

Grcvnd J unction. An eighteen-inch coal is quite general in the 
vicinity of Grand Junction, but is mined at only one point. Just 
north of the town (Sec. 33, Sw. qr., Sw. 14) is the plant of the 
Goodwin Tile and Brick Company, wher e a shaft 140 feet in 
depth reaches the coal seam above mentioned. Beneath the 
coal is aconsiderable thickness of fire clay, only three feet of 
which is utilized. Above the coal are about two feet of black 
jack overlain by from twenty inches to twenty-five feet of blue 
argilJaceous shal e which, together with the fire clay, i s used in 
making brick and til e and forms the principal product of the 
mine. The coal seam is strongly undulatory, with a maximum 
d~fference of twenty-five feet between the levels of the bottoms 
of the troughs and the crest s of the rises. As a whole the bed 

FEET. INCH ES . 

5 4. Shale, blue, · s.rgilhC: E'OIlS. 

1 8 

1 6 

3. Shale, black, cart,onaeeoLl s, 
with strea" s o[ coal. 

2. Coal. 

3 1. Fire clay . 

Figure 92. Coa l bed in Goodwin m in e, Gra nd Junc tion. 

I S r egular in occurrence and free from obnoxious impurities. 
About twenty-three acres have been mined out during a long 
period of working, the fuel product being used chiefly in firing 
the kiln at the clay plant. . 
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Prospecting is now being done on the E. S. Hillman land, on~ 
mile west and three miles north of Grand Junction. Workable 
coal is reported from all but one of the sev.eral holes bored, but 
more drilling remain to be done before definite statements can 
be issued. 

Rippey. Formerly a four-foot coal was mined at a depth 
of 125 feet a sh~rt distance east of the Rippey railroad station, 
but nothing is now done at this point. The center of the mining 
industry of Greene county now lies three miles south of Rippey, 
where three mines supply an important local trade. A number 
of years ago extensive mining was in progress in thts area, as 
numerous old dump heaps attest. The sequence of strata is 
shown in the following drill record furnished by Craig and 
Dawson of For t Dodge (Wa shington Tp., Sec. 26, Nw. qr.) . 

,FEET. INCHES. 

31. Clay ... .... ..................... .. ....... . ...... 96 
30. Shale, argillaceous, light·colored............. . .... 4 
29. Sh ale, fiss ile, black .. .. .... .. ... ....... , .... ,.. . . 3 6 
28. Coal .... .. ... . . . ...... . . .... . ...... ,. . ... . . . .... 2 6 
27. Fire clay ........ •.. . . ... : .... , . ... , .. , .. . . ,.. .. 1 6 
26. Shale, argillaceous ...... . . . . . . .... . ,... ... ...... 9 4 
25. Shale, fiss ile, black .. .. , ....... . . .... . . , . , .. ,. ... 1 
24. Sandstone, hard ... . ... . ......... . ............... 4 10 
23 . Shale, fi ssile, dark . ................. ... ... . . . .. . . 1 
22. Sandstone, h ard .... .. .. , . ............ .. . , . ...... 8 
21. Shale, dark .................. . .... .... , ...... .. . 27 
20. Shale, sandy, soft ........ , . . , . . . . . .. ....... , ..... 2 
19. Fire clay .. . . .... .. ', ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
18. Sandstone, soft .... . ....... .. ............. ,..... . 1 6 
17. Shale, black , . .... . ..... . . . . ... . , . ... , ....... , ... 2 
16. Sandstone, soft, and sha le..... . ........... . . .. . .. 6 8 
15. Coal, good .. . ..... . , . . , . .......... ...... . . . ..... 4 4 
14. Fire clay . ... . .... , . . .... . , . , .... , . ... , .... , . . . . . 10 
13. Sandstone, 'soft . .. . , .... , .. , . ... . .. , ..... .. ,. ... . 4 
12. F ire clay, sandy ............ , .... ,. .. .... . .. ... .. 7 
11. Shale, fissile, dark ..... , . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
10. Coal ............... , .................. . ,.. . ... .. 2 

9. Fire clay, sandy.· ..................... . . , .. . . , . .. 5 4 
8. Shale, dark, and sandstone . .... , , . . . , . . , . . . . . . . . . . 3 
7'. Sandstone ....... .. .. . ........... , ... . .. . .. ,.... 4 8 
6. Shale, argillaceous .... . ... . ,.". , .... , .. .. , . ... . 19 4 
5. Hard bands ....... : ... : . . ... . , .. . ... .. . . , . . .. , . .. 5 
4. Shale, argillaceous, white ..... , . . , .... , . . .. ,..... 1 6 
:1 , Hard bands . . ... . .... . ... . . ..... , . . , , . . . . . . . . . . . . 5 
? . Shale, argillaceous, oil y .. . ..... , .... , ... , , . . . .. 4 
1. Sandstone, h ard . ...... . . . .. .. ... , . ... .. . , . . , .. 11 2 
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The thick coal, number 15 of the above section, appears to lie 
at a higher level than that now mined in adjoining territory. It 
may tentatively be . correlated with the "lower vein" of the 
Angus area farther east; while the coal now worked perhaps 
lies in the horizon of the "middle vein" or the "niggerhead." 
Of the three mines now working south of Rippey, the Keystone 
is the most important (Sec. 27, Ne. qr., Ne. 1!.J,) and is relatively 
well equipped . . A part of its product is hauled to Rippey and 
Dawson for shipment, the remainder is sold locally. At eighty
six feet the shaft reaches a coal that varies in the mine between 
three and six feet in" thickness and is of good quality. No other 
seam is thought to exist under this land, as' a well 230 feet qeep 
on the same farm failed to penetrate thick coal. 

A short distance northwest of the Keystone, the Buckeye 
Coal Company reaches coal lying at about the same level by 
means of a shaft 103 feet in depth (Sec. 22, Se. qr., Se. l!.JJ. The 
bed contains from four to five feet · of coal overlain by four to 
twelve inches of black jack and underlain by R few feet of fire 
clay over a hard sandstone basement. " In places the fire clay 
is filled with geodes bearing calcite crystals. The roof propel' 
is a thick black shale, which, with" the other beds, dips east of 
northeast. In the workings, which are east of the shaft, faults 
have occasionally changed the level of the coal one foot or less. 

The shaft of the Snake Cr eek Coal Company is situated east 
of the Buckeye, on the. same piece of land (Sec. 22, Se. qr., 
Se. 1!.J,) . It is 141 feet deep, making the elevation of the coal 
seam much lower than at the Buckeye shaft, although the work
ings of the two mines are connected. The coal averages four 
and a half feet in this mine and dips to the northeast. About 
three rooms are affected by a large sandstone mass enclosing 
bits of coal, probably the result of Pennsylvanian erosion. The · 
Snake Creek is the only plant in the district operating a steam 
hoist. 

Angus. Some years ago Angus was the center of a very im
portant coal industry extending over territory embracing por- . 
tions of Boone, Dallas and Greene cOll:nties. Many large mines 
were operated and mining was vigorously prosecuted until a · 
large portion of the field was exhausted. So little is now being 
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done in this region that it is difficult to ascertain the exact rela
tionships of the various coals, but the following statement is 
probaply approximately correct. Generally speaking, ther e are 
four coal horizons, though all of these seldom bear coal at any 
one point and rarely is more than one workable from a 
single shaft. The uppermost seam, known as the "riding vein, ' , 
is very erratic in its appearance and is twenty-two inches or less 
in thickness. The second bed is best developed westward toward 
the Coon river and is known from the "bowlder" roof often over
lying it as the" niggerhead. " A characteristic section of it is : 

FEET. ' INCHES. 

5. "Bowlder" roof .. . . . ....... . . . . .. ... .... . . .. .. . . . 
4. Black jack . . ......... . .. .. .. ... . . . . ..... . . . ... ... 6 
3. Coal, with streaks of black jack . .. ....... .. .... .. .. 2 
2. Coal, good .. . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 
1. Fire clay . .............. ....... .... ... .... . . .. ... . 

Below the "niggerhead" is the "middle vein," also with 
considerable black jack, and below that the" lower vein." Each 
of the lower three seams may run as high in thickness as four 
or five feet . 

The only mine now open in the Angus district, aside from 
the banks south of Rippey already mentioned, is that of the , 
McElheny Coal Company (Tp. 82, R. 29, Sec. 36, Ne. qr., Ne. 
1,4 ) . A local trade is supplied from a gin shaft seventy-five feet 
in depth. The bed mined is four to four and one-half feet in 
thickness, and is gently undulatory. Streaks of pyrites appear 
irregularly, but most commonly about six inches from the base 
of the coal. Both the" middle" and the" lower" seams are said 
to be present here, separated by a variable, though slight, ver
tical interval that is bridged by a micaceous sandy shale and 
fire clay. The "lower:' coal gives out on the south, where the 
higher seam overlaps it. The thickness of the "middle vein" 
varies greatly, often in short distances. 

CARROLL COUNTY 

\..t only one point in Carroll county have rocks of Carbon
iferous age been found to outcrop and these are somewhat doubt
full y r eferred to that system. Throughout the remainder of the 
county the Coal Measures are covered not only by a great thick-
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ness of drift-from 100 to 200 f eet on an average and in places 
as much as 500 feet-but also by about 100 feet of the Cretace
ous in the eastern portion of the county and by 200 feet or more 
of the same rocks in the western portion. Owing to the fact that 
the contact surface between the Cretaceous and the Des Moines 
is extremely irregular in level, the depth at which the latter 
may be reached cannot be exactly postula ted for any given area. 
The Carboniferous ol!tcrop r eferred to above lies about one 
mile southwest of Carrollton (Newton Tp., Sec. 1, Sw. qr., 
Ne. 1;';,), on Middle Coon river, and consists -of an unknown 
thickness of gray, sandy shale covered by about three feet of 
brown fine-grained limestone. 

The limes tone outcrop greatly resembles certain rocks belong
ing to the. "Middle " Coal Measures of Guthrie, Dallas and Madi
son counties, so that we may tentatively conclude that ther e are 
present in Carroll county several hundred feet of Des Moines 
strata that may possibly bear basins of thick coal and are 
therefore sui~able for exploration with the drill. Since the 
lower part of the Des Moines is the most productive in other 
parts of the state, it would be best to continue test holes not only' 
through the drift and Cretaceous, but also for some distance into 
the Coal Measures, thus making the expense of prospecting 

. considerable. Even after thick coal has been penetrated in one 
prospect it would be necessary to drill on all sides of it in order 
to determine the later'al extent of the coal basin found. The 
horizon of the coals mined farther east probably lies about 170 
feet below water level at Coon Rapids. Whether or not pros, 
pecting in this county would yield r esults is an open question, 
?ut the strategical position of the region for marketing its fuel 
product would make the discovery of coal within its borders 
particularly remunerative. Prospecting should be undertaken 
only by companies prepared to expend a large amount of money 
and to weather many preliminary disappointments; for coal, 
if present, will not be in continuous beds over an extensive ter
ritory, but will be in more or less independent basins, as is the 
case in the mining counties on the east. For a more complete 
discussion than it is possible to give here, the reader is r eferred 
to that published by Bai~.* 

"Geology of Cem'oll County, Iowa GeoL Surv., VoL IX, pp. 97-101; D es Moines , 18~O . 
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GUTHRIE CO~NTY 

The western three-fourths of Guthrie county is l,mderlain by 
the Cretaceous, a system that in some parts of the United States 
carries heavy deposits of coal, but in Iowa bears only thin 
pockets of lignite. The surface rocks of Penn and the south
eastern portion of Beaver towns4ips belong to the Upper Penn
sylvanian, or Missouri, a stage which. is coal bearing to a 
limited extent, but not at an in the lowes t portion, which is all 
that is represented in Guthrie county. The Lower Pennsyl- . 
vanian, or Des Moines, stage immediately underlies . the drift in 
Richland, Cass, and eastern Jackson townships, and it IS to this 
that we must look for important coal deposits. As will be men
tioned farther on, many of the principal streams of the county 
have cut down through the overlying formations so as to expose 
the Des Moines in the bottoms of their valleys. Neither the 
Cretaceous nor the Missouri is very thick in this region; so that 
to reach the Des Moines it would not be necessary to drill any 
great distance through overlying formations. The elevation 
above sea level of any given horizon in the Des Moines varies 
within only narrow limits in different parts of the county. 

According to Bain* the Des Moines strata of Guthrie and 
neighboring counties fall naturally into four groups: (1) Shales, 
predominantly sandy, characteristically free from coal, with 
an occasional development of arenaceous limestone. The thick
ness of this group varies from forty to 100 feet and decreases 
rapidly from Stuart north. (2) Shales, sandstones and lime
stones, with three coal horizons . This group is characterized 
by the great persistence of its individual members. (3) Sand
stone and sandy shales, with the Redfield coal at the base . . (4) 
A lower series of shales, sandstones and thicker coal seams char
acteristic of the greater P9rtion of the Des Moines formation. 

The coals now being worked within the county may be all 
classed with group (2) and belong to one of the three coal 
horizon!:), termed in descending order, the Lonsdale, Panora and 
Marshall coals. All three horizons have been recognized at 
Panora : the Lonsdale as a thin bed in the top of the hills, the 
Panora as a seam twenty feet above the river, and the Marshall 

" I owa Geol. SurV., Vol. VII, p. 443; Des MOines, 189 •. 
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as the coal at present worked and lying thirty feet below the 
river. What is probably the representative of the Marshall 
horizon has been extensively worked by a group of mines at 

,Fanslers, eight miles farther up the Middle Raccoon river: 
The coal here does not correspond well in its characteristics with 
the lower bed at Panora, yet stratigraphically it appears to 
occupy the same position. The coal mined north of Stuart on 
Deer creek is found only a short distance below the base of the 
Missouri and is either the Lonsdale or a seam not far below that 
horizon. The limestones and one of the sandstones belonging 
to group (2) are indeed remarkably persistent from outcrop to 
outcrop along the streams; but it s'eems probable that early 
geologists placed too much emphasis on the persistency of the 
coals. It is true that where coal is found it can often be readily 
assigned to one or another of the three horizons quoted, yet 
mining operations show that the continuity of the coal between 
two points apparently in the same horizon has its limits and 
that these limits are not always wide ones. 

Almost no deep prospecting has been attempted in Guthrie 
and several reasons may be advanced for this state of affairs. 
As already indicated, it is necessary in order to reach the lower 
Coal Measures under much of the county to first drill through 
the barren Cretaceous or Missouri rocks, While the strata are ' 
not very thick beneath the valley lowlands, the additional ex
pense entailed has discouraged prospecting. Then, too, even 
where the highest ·indurated rocks belong to the Des Moines the 
drift is often thick. This is especially the case in the otherwise 
attractive territory north and east of the Middle Raccoon river. 
To obtain the best results prospect holes should be carried into 
group (4), the lower division of the Des Moines; for it is in this 
that the heaviest coal beds may be expected. To locate such 
beds would demand drilling to depths of between 250 and 450 
feet, according to the altitude of the surface at the head of the 
'bore. A few of these coals have already been discovered in 
isolated prospects which will be given later; but the additional 
work necessary to prove a field has not been undertaken. 

Guthrie has never ranked as a large producer. The mines 
have been, and are, 'small, local affairs, usually with horse-gin 
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hoists. The life of individual shafts is in general not long, but 
as soon as one is abandoned, another is sunk in the same field, 
so that the total production of the county suffers little loss. In 
1860 the output was 289 tons with a value of $550.00. The pro
duction became 12,675 bushels in 1866 and 24,500 bushels in 1868. 
The production for later years has not varied between very wide 
limits. According to the reports of the Iowa Geological Survey, 
the figures for 1902-1907 are as follows: 

YEAR. TONS. 

1902 ..... ....... .... ......... . . .... .. . .. .. . ... . . . .. . ...... 2,300 
1903 ..... ..... .... :' . ..... . .... '.' ...... .... ... .. ...... ..... '4,708 
1904 . ..... ......... .... . ... ... ... : '. ' ..... . .......... . .. ' .. . 9,149 
1905 ........ .. .... ; .... .. .. •.. ... . .. . . .... . .. ... ........ .. 15,413 
1906 ........................... . ........................... 12,063 
1907 ......... .. .. ........................ .. ................ 13,840 

The report of the State Mine Inspectors ~or the year ending 
J uI+e 30, 1908, is: 

'. Number of mines .......... .. .. '. ' .. .. .. '. . . . . . . . . . . . . . . . . . . 10 
Amount of coal of all kinds produced ....... .. ... ... . . . .... . . 13,143 
Total number of employes . ......... .... . . . . . . . . . . . . . . . . . . . . . 104 ' 

The value of the product is relatively high, as the average price 
per ton at the mines ($2.61 in 1907) is higher than in any other 
mining county in the state. 

In the description of the various fields given below, geological 
data and accounts of former mining localities now abandoned 
or idle are freely drawn from former reports of this Survey by 
Keyes* and Bain.t Those interested in a fuller exposition of '. 
~eological phenomena are referred to the author la~t named. 

NORTH RACCOON DRAINAGE. 

Jamaica. Near Jamaica, in the extreme northeastern corner 
of the county .and on a small creek which joins the north branch 
of the Raccoon river in Dallas county, the Greenbriar Coal 
Company has operated for more than nineteen years. A seam 
which averages two feet foUl' inches in thickness lies at a depth 
of about seventy feet. The longwall plan of working is employed, 

*Coal D eposits of Iowa, Iowa G eoJ. Surv., Vol. II, pp. 243-2·53; Des Moines, 1894. 
tGeology of Gt,thrie County, Iowa Geol. Surv., Vol. VII, pp. 413-487; Des Moines, 

1897. . 
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.mining being done in the underlying fireclay. Natural ventilation 
is considered sufficient and hoisting is with horse and gin. Above 
the coal are forty-seven feet of black "slate" which makes a 
fairly good roof. Three miles east of here, near Dawson, in 
Dallas county, t,hree workable coal horizons have been recognized 
and may be found described in their proper place in this volume. 

R. X X X / !X\II[ II III~I =====:;=R===:'i:=X=}(::::;:W::::;:;. 

,p G ,jlj [J ., 

Figure 93. Ma p showing mines in the P a nora a nd F a ns lers di stric ts, Guthrie county. 

Very probably the coal at the Greenbriar lies in the same horizon 
as one of" the beds at Dawson. The coal near Rippey, in Greene 
county, and Angus, in Boone, may also possibly have some 
stratigraphic connection with it. The fact that a number of 
holes put down for gas and water in Richland township have 
passed through no coal should not discourage further pros
pecting. 
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F EET. 

3+ 3. Shale, black, fissile (ex
posed) . 

21·3 2. Coal. 

2 1. ' Fire clay (exposed). 

Figure 94. Coa l bed a t Greenbrier mine, J a maica. 

MIDDLE RACCOON VALLEY. 

Bayard. Throughout most of its course in the county, the 
Middle Raccoon river has cut entirely through the overlying 
cover of Cretaceous rocks and exposed in the bottom of its 
valley the coal bearing strata of the Des Moines formation. 
Most of the Guthrie mines are situated along this stream at and 
above Panora. The highest point on the river at which Coal 
Measures outcrop is southwest of Bayard at the western edge of 
section 24, Orange township. Near here in the early days, 
drifts and slopes reached a seam eighteen inches thick, lying 
about two feet above the river. Later shafts were sunk to a 
lower bed twenty-eight feet below the water level. For a dis
tance of about five miles down the river, drifts have been run in 
from both sides of the vaHey to the upper seam just mentioned. 
At the old Wales bank (Highland Tp. , Sec. 33, Ne. qr.), this bed 
lies twelve feet above the river and is sixteen to eighteen inches 
thick, while between it and the base of the Cretaceous are at 
least twenty-s-even feet of Des Moines strata. Near here, on 
the opposite side of the river, the following seCtion has been 
measured just above the water level. 

FEET. 

5. Incoheren t r eddish sands . . . . . . . .. .... ... ............ .. . . 10 
4. Yellow and blue shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Black and gray calcareous shales. . . . . .. . ......... . ...... 1 
2. Coal . . . . ... . . .... . .. . . . .. ... . . ... .... .. .... . ... . .. .. ... . 1·Ph 
1. Blue shales . . .... . . .. .. ... ... . . . . ...... . ..... . . . . . . ... . . . 

A dip in a northeasterly direction of ten inches in 'a hundred 
feet carries the top of the Coal Measures beneath the level of the 
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Raccoon beyond the point at which the road . leading due south 
from Bayard crosses the stream, and they do not reappear for 
a distance of about two miles down the river. After they do 
again come to the surface they may be found in' the bottom of 
the valley at all points lower down the Raccoon. 

Fa;nslers: No mining was being done in the district described . 
above during the month of September, 1908, but near Fanslers 
a number of shafts were being made ready for the winter trade. 
All supply only a local trade and hoist coal by means of the 
primitive horse-gin. Longwall is the plan of work used. Mines 
have been operated in this district for a long period, but they 
change hands frequently and the location of the shafts is shifted 
every few year s. They are idle in summer and each produces 
from 200 to 500 bushels a day in fall and winter. The location 
of the coal banks open in the early fall of 1908 is as follows : 

NAME OF BANK. LOCATION. I 
D,"PTH OF 

SHAFT, 
FEET. 

Sipe Brothers ... . ...... .. T. 80 N., R. 31 W., Sec. 10, Sw. qr., Nw. 1,4 . . 80 
Middleton or Black Dia-

mond ...... .. ...... . • T . 80 N., R. 31 W., Sec. 9, Se. qr ., Se. 1,4.... 116 
Scott .' ....... . ... . ..... . T. 80 N.,. R. 31 W ., Sec. 9, Sw. qr., Sw. 1,4.. . . 96 
Mansell . .. . .. . .. ..... .. T . 80 N., R. 31 W., Sec. 9, Sw. qr., Sw. 1,4... 110 
Butler and Gibson ..... . . T . 80 N., R. 31 W., Sec. 9, Sw. qr., Nw. 1,4. . . 67 
Renslow ............. . ... T . 80 N., R. 31 W., Sec. 9, Nw. qr., Nw. 1,4. " 87 
Hughes & Son .. . . .. .. .. T. 80 N., R . 31 W ., Sec, 4, Sw. qr., Sw. 1,4... 66 
Thomas ............ ... . T. 80 N., R. 31 W., Sec. 4, Nw. qr., Se. 1,4.... 115 
King . . . . ... . . ... ...... . T. 80 N ., R. 31 W., Sec. 4, Nw. qr., Ne. 1,4. . . . 70 
Cla rk ' .. . .... . .. . ... .. .. T . 81 N., R . 31 W :, Sec. 32, S'w. qr., Ne. 1,4. . . 70 
Coe ... .. ... , . . .. . . ..... . T . 81 N., R. 31 W., Sec. 32, Sw. qr., Sw. 1,4. . . 70 

All the mines are working the same :vein, in which practically 
all former mines have operated. A possible exception may have 
been the old Thomas bank (T. 80, R. 31, Sec. 6, Ne. qr.), which 
opened a pocket three feet thick. The thickness of the coal at 
the present mines is remarkably uniform: the Middleton and 
Sipe banks show about two feet while the others are content with 
a few inches less . . A variation of more than two inches in any 
one mine is rare. The bed is quite constantly characterized by 
a so-called "sulphur band," usually merely a streak of impure 
coal, or black jack, from a half to two inches thick, lying about 
six inches above the base of the ·coal. Often this stteak is suffi
ciently carbonaceous to burn ~ith more or less difficulty, but in 
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some mines it is replaced by hard calcareous or sandy rock con" 
taining lenses of iron pyrites which occasionally constitute the 
major part of the band. Calcite in transparent films along 
cleavage cracks and in thicker bands commonly horizontal in 
position is present in all parts of the seam, yet not in sufficient 
quantity to interfere with the quality of the coal. Occasionally 
clay seams run through the coal in branching dendritic streaks 
in such number as to cause a disagreeably large yield of ash 
on burning, and in a few cases they are so abundant as to 
destroy the value of small portions of the bed. There is a gen- . 
eral southerly dip which is rather erratic, being as much as ten 
feet in three hundred at the Sipe bank, but inconspicuous at 
others . 

Above the coal is a four-inch layer of "draw slate." This is 
a compact, calcareous rock which comes down with the coal on 
mining and is sometim'es rendered hard and firm by great num
bers of shells of brachiopods of the species characteristic of the 
Des Moines stage. Above the "draw slate" is a succession of 
shales, very carbonaceous at their base. Generally a thin coal 
bed, eighteen to twenty-two inches thick, is found about forty 
feet above the one worked. Although it does not appear to be 
universally present, its absence may often be accounted for 
by pre-glacial erosion. The seam has not been commercially 
important because of its poor roof an<i the softness of the coal. 
At the Mansell bank a seam not usually present in this region 
is reported. It is said to lie fourteen feet above the coal mined 
and to be three feet thick. It is the intention to run a slope up 
to it from the present workings. Two · and a half miles above 
the Mansell, at the old Scott bank (T. 81, R. 31, Sec. 31, ~e. qr., . 
Sw. 11.d, two coals have also been reported, as 'shown in the fol
lowing section. 

Panora. Between Fanslers and Panora, a little mining has 
been intermittently attempted along the Middle Raccoon. About 
half way between the two points (Victory Tp., Sec. 24, Nw. qr., 
Se. 14, ) the old Clark mine at one time supplied a local trade. 
Farther south on the west side of the river (Sec. 25, Sw. qr., 
N e. 14, ) a shaft was sunk twenty feet in 1892, to a bed eighteen 

24 
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to twenty inches thick. There was a clay bottom and a roof of 
thin, black, fo ssiliferous shale. Clay seams were frequent and 
rolls not uncommon. Still farther south, on the same side of 
the river (Cass Tp. , Sec. 31, Nw. qr., Se. 1,4. ), coal was taken 
by means of a shaft from a thin E/eam which lies fifteen feet 
above water level. The seam probably occupies the horizon of 
what has been termed the Panora coal. 

FEET. I NCH E S. 

7. Shale, light-colored, argiJ-
4 laceous, sandy in places 

(exposed ) 

2 6. Clay sha le, dar k , fi ssile. 

1 . 5. Sandst one, "caprock." 

1 10 

10 

1 6-

4. Coal, containing heart
shaped pericarps in py. 
rite, four inches of shaly 
material at the bottom . 

3. Fire clay and clay shales. 

2. Coal. 

1 1. Fire clay. 

F igure 95 . Sect ion of fo rme r Scott s haft, Farisler s . 

At the present time two mines are producing coal in the 
Panora district and both are located near the town. On the west 
side of the river, just north of the wagon bridge leading south
west trom town, is the Reese shaft, now, after nearly twelve 
year s of service, worked by the Lord . aud Love Company. 
Twenty to twenty-five feet above the river is a thin coal , prob
ably lying in the P anora horizon. The strata found in the Reese 
shaft afford a section from about this horizon down to that of 
the coal now mined, thirty feet below water level. 

R EESE SHAFT SECT ION. 

FEET. 

9. Drift .. . . .... ... ... . . . . .. ........ . . .. . . . ..... ..... . . . ... 6 
8. Limestone ... . . . . . . .. . . . ..... .. .. . .. . ... .. . . . . . . .. . . . . .. 1 
7. Argillaceous shale, red .... . . .. . . ....... .. .. . . . .. .. ... . . . 7 
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6. Shale, soft . ... . ................ ... .... . ... .. ... .. .. ..... 2 
5. Sandstone, white to gray, with flakes of mica .. .... . ..... . 30 
4. Bituminous shale, fossiliferous, becoming a cannel coal 

below ... .. .... ......... . .. .. ..... . ...... . ; ..... . ...... 10 
3. Coal .... . ... ... ..... .......... . . .... ... ... ....... . . . .. ... 12-3 
2. Fire clay .... ... .. .. ... . . ...... . ......... .... ... . ........ 8 
1. Sandstone ......... . .. . .... ... .. . . .. . ...... .... ,. . . . . . . . .. 10+ 

The fire clay forming the bottom in the mine is rather soft, 
so that its thickness of from eight to ten feet at this point 
tends to cause '.' squ~ezes " in the workings. The thickness of the 
coal at the present face is less than in the shaft section, quoted, 
being quite uniformly sixteen inches. Clay seams in' bands and 
branching streaks sometimes become so plentiful as to destroy 
the value of .parts of the coal bed and in all places they give 
much trouble. The seam is fairly free from " sulphur," how
ever. Longwall is the plan of working, the present face being 
west and north of the shaft. The output is hoisted by means of 
horse and gin. 

On the opposite 'side of the river, adjacent to the plant of the 
Pentycost Brick and Tile Company in the southern part of 
Panora, is the O. K. mine. It i s a shaft 100 feet deep with coal 
quite uniformly eighteen inches in thickness. Eight acres have 
been worked out longwall without revealing any particular dip. 
Mining is done here at the rate of about one acre a year, and, 
since anything but a very short haul pays poorly in such a thin 
bed, this shaft will probably be abandoned within another year. 
A horse and gin are found sufficient to hoist the coal for the 
mer ely local trade supplied. The fire clay bottom heaves 
slightly, but on this side of the river the sandstone lies only 
two feet below the coal and checks any serious trouble. A 

. "sulphur band" very much like that in the Fansler coal pre
viously described divides the coal bed proper from the clay. 
Above the bed is from two to four inches of "draw slate " which 
comes down with the coal. Above this is a black shale roof 
which requires little attention. The upper, or Panora, coal was 
not noticed in excavating either the hoisting or air shaft, but 
the horizon is represented in the neighboring clay pit by two 
feet of very carbonaceous shale. In former days some drifting 
was done into the 'Panora coal at favorable points in this district. 
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Farther down the river, at the mouth of Bays branch, where a 
few small mines were once located, the following section of the 
Panora and its associated strata is exposed in a bluff. 

FEET. 

7. Drift . ... ... . .. ... .. ........ . . . .. . , ..... . . . ...... . . . .... 4 
6. Limestone, impure . ..... . . . ......... . . .... . .. . . . ......... 3 
5. Shale, dark drab ... . ...... . . . . . ...... . ... . ... . ....... . .. 8 
4. Limestone, impure, bituminous.... .. . . .. . .. . .. . ..... . .... lh 
3. Shale, black, carbonaceous... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. Ph 
2. Panora coal ... . .............. . ..... . . . ......... .. . . ...... 1 
1. Shale, light-colored and variegated, exposed. . . . . . . . . . . . . . .. 10 

Practically the same section was found directly opposite 
Panora. 

Half way between Panora and the Dallas county line (T. 79 j 

R. 30, Sees. 16 and 21) several small mines were operated dur
ing the nineties. The seam, where reached by the drifts and 
shallow shafts, was from twelve to twenty inches thick. Clay 
seams gave trouble locally. A coal of very pockety nature was 
occasionally encountered at a slightly lower leve1. Traces of 
old drifts and dump heaps may be seen farther down the river. 
Near the county line, two miles southwest of Linden, Dallas 
county, a seventeen-inch seam was at one time opened by several 
mines (T. 79, R. 30, Sees. 36 and 25) . The' coal was divided into 
three benches by two thin bands of soft argillaceous shale. A 
similar seam has been found a short distance east, in Guthrie 
county. 

BRUSHY FORK VALLEY. 

Aside from the lower mile of its course and one isolated area 
in Seeley township, Brushy Fork flows over Cretaceous rocks. 
These are in no place very thick, so that it would be unneces
'sary to drill to any great depth below the bottom of the valley 
before reaching the coal bearing strata of the Des Moines stage. 
About six miles southwest of Bayard (T. 80, R. 32, Sees. 5 and 
6), the same low anticline which causes the Carboniferous to be 
brought to the surface along the Middle Raccoon river above 
Rocky Bluff makes an exposure of the same rocks on Brushy 
Fork. Des Moines strata may be traced in the valley for a dis~ 

tance of a mile and a half .or more and in this territory a thin 
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seam has been mined now and then by means of shallow shafts.· 
The coal corresponds in level to that mined on the Middle Rac
coon south of Bayard. 

WICHI TA CREEK VALLEY. 

For a distance of two and a half miles above the junction of 
Brushy Fork and Wichita creek, Carboniferous strata outcrop 
in the valley of the latter stream, but beyond that point finally 
disappear under the Cretaceous system. Coal is occasionally 
removed during the winter months at the upper end of the 
outcrop, about two miles below Guthrie Center. The bed is 
eighteen inches thick and lies about ninety feet below the sur
face. A bed perhaps representing the same horizon was found 
at a depth of 132 feet in a drilling made just south of the Rac
coon, one mile west and· a half mile north of the courthouse at 
Guthrie Center . This bed was said to be twenty inches thick, 
while a second seam four feet and five inches thick, with a roof 
of soft whIte clay, was found sixty-five feet below it. About 
five feet below the second seam a third bed, associated with 
black clay, was reported. The first forty feet of the boring 
passed through drift, the next forty-four feet through a soft 
sandstone, probably Cretaceous in age. While no records could 
be procured of the other borings which confirm these statements, 
the inform·ation was obtained from apparently reliable sources. 

RACCOON VALLEY. 

The South Raccoon proper has cut down to the Carboniferous 
rocks along its entire course ; above Dale City through the Cre
taceous and below that village through the Missouri. Near 
Dale City, the following drilling made by J ohn Lonsdale & Sons 
revealed several coals, the more important being at 264 and 318 
feet. 

DALE CIT Y SECTION. 

FEET. INCHES. 

69. Drift .... .. . .... .. . .. . ... ....... ....... . . .... . .. 12 
68. Shale, red, blue and brown . . .... ... .. . ..... . . . .... 19 
67 . Sandstone, light gray .... .... .. .. . .. . ... ....... . 3 
66. Shale, gray . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 11 7 
65. Shale, gray, dark ........ .. . . .... . ... . ... . . . . .... 10 7 
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64 . Coal ... ..... . .. . .. . ............... . ....... . ..... 2 
63. Fire clay ...................... . ... . ...... . ..... 4 
62. Shale, with impure coal in alternate layers. . . . . . .. 1 10 
61. Yell ow stone ................. . ......... . ........ 1 
59. Shale, dense, gray~ with traces of coal. . . . . . . . . . . .. 4 9 
59 . Shale, dense gray, with traces of coal. . . . .. . . ... . 4 9 
58. Sandstone . .... .. ..... . ..... .. ........ . ... '. . . . . .. 1 4 
57. Shale, blue ..... " .. . . . . . . .. . . . . . . . . .. . . . . . . . . ... 4 . 
56. Shale, dark gray ....... . . .. .......... . .......... 14 4 
55. Sandstone, white . .... . .......... . .............. 6 6 
54. Shale, blue ....... . . .. . . . . . . ..... . .... . .. . . .... . . ::: 
53. Limestone ........ . .... :.,...... .. .... . ...... . . . .. 2 
52. Shale, yello w ........... . ... . ... . ..... . ......... 1 4 
,51. Limestone ..... ...... ..... _ ... . . . . . .. . . . '. ' . . . . . . . 9 
50. Shale, gray . .. . .. . .. . .. .. . . . . . . . . . ... . .... . ..... 3 
~9. L imestone ......................... . ... . ........ 9 
48. Shale, blue ............ .. ........ .. ............. 2 
47. Limestone .. . . .. . . ........ . ... . . ... .. . .. . .... . .. 1 4 
46. Shale, brown . ....... . " .... '. . .. . . .. . . . . . . . . . . . .. 2 · 
45. Shale, blue, black at bottom . ... .. .... '. . . . . . . . . . . . 3 7 
44. Limestone, gray, very hard ... . ......... ... .. .... 10 
43. Slate, black .... . ... . ..... ....... ........ ..... . .. 2 
42. Coal .. .... .. ..... . . .... . ...... .. ................ 4 
41. Shale, light bl ue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
40 . ~hale, brown .............. . .... . . .. .. .. ... . . .. .. 2 6 
39. Shale, variegated ................................ ' .. 
38 . Shale and limestone in thin layers . . . . . . . . . . . . . . .. 3 4 
37. Shale, variegated .. . ................... . ... . ... . . 8 
36. Shale, blue .... .. . .... . . ........ . . ' ,........ . .. . . . 25 3 
35. Shale, yellow .............. .. ................. . .. 1 9 
34. Limestone, buff ...... .. , .................... , ... . 
33. Shale, gray, blue-black at bottom . ............ ,.. 6 
32. Coal ........ . .. .. ..... .... ........... . ..... . .... 1 
31. Sha le, blue fire clay at top ........ . ...... . ... , .. 6 
30. Limestone, gray .. ,........... . ..... . ....... . ... 1 
29. Sulphur band . . . .. ... .......... . .... , .. . ... , .:. 
28. Sandstone, fine-grained ........ . ................. 11 

4 

4 
10 

2 

27. Limestone, very hard ....... , . . . .......... .. ... 3 1 
26. Sandstone, white . . . ... .. ...... .. .... . . . . . ...... 2 6 
25. Shale, variegated ...... . ... ...... . ..... . ........ 4 9 
24. Sandstone, ' gray ... ' ...... ... . ~ . . . . . . . . . . . . . . . . .. 7 2 , 
23. Shale, gray ........... . .. .. .. .. . .. .. .. .. '. , ... . . 3 9 
22. Sandstone, gray .. ..... .................. . .. . ... . 3 9 
21. Shale. blue-gray ...... . .... .. ... . . . .... . . .. . . .. ,.. 10 10 
20. Shale, gray . . .. .......... _ ... . ........ ' .. ' . . . . .. 23 
19. Coal . ... .. . ... .. ....... . . . .. _ . . . . . . . . . . . . . . . . . .. 2 6 

' 18. Fire clay .. . ... .. ................... . ........... 6 
17. Shales, light and gray . ... .. .. ... ... _ .. . .. . .. ... 17 10 
16. Sandstone ............ . ... ....... .. ... .. .... . . .. . 8 
15. Shale .. .. . . . . . ....... .. . . . . ... . ................. 1 3 
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14. Limestone, brown . . .. . .. . .. . ... . . .. . .. . .... . .. .. 2 
13. Shale, dark ... . .. : ........ .. ... .. ."............. . 1 
12. Black stone . . .. . .. . .. .. . .. . . .... ..... .... : .. . . . . 
11. Slate, bluish black .. .. ........... . ... .. ... .. .. . . 5 
10. Sulphur band .... .. . . . .... ... . .. .. . . . . .. ... .. . . . 

9. Shale, blue . ...... . .. .. ..... . . . .. . ..... ... . ... . . 1 
8. Shale, blue and gray fir e clay at top. . .. . . . . .. ... 17 
7. Coal .. ... .. ... . . . . ...... . ... .... . . .. . . .. . ... .. .. 3 
6. Shale .. . .. . . . . . ... ...... . ... .. . . . .. .. . . . . ...... 1 
5. Coal .. . . .. .. . . .. . . . .. .. ... . .. . . . .... . . ... .... .... 1 

2 
2 
8 
1 
5 
8 
4 
6 

4. Shale . .. . .... . . .. . .. . . . . .. ..... . . ..... . .. ... ..... 8 
3. Coal ... ...... .. . .. ... . .. . .... ..... . .. .... . .. . ... 10 
2. Sha le, light and dark . . .. . . .. . . . . .. . . . :. . .. ... .. 17 5 
1. Shale, dark blue .. ... . ... . . ... ...... ... ... . . . ... 2 

375-

Two miles below Dale City attempts have been made to mine 
the 'Lonsdale coal, but no systematic work has been inaugurated. 

BEAVE R CREEK VALLEY. 

Coal Measures are .exposed in the valleys of Heaver creek 
and its mrun tributaries as far west as section 33 of Beaver 
township, three miles above Glendon. A thin seam, probably 
the Marshall, was formerly exposed on Spring branch (Tp. 78,. 
R. 31, Sec. 3, lot 12). A lower bed, said to be two feet six 
inches thick, was once worked at a depth of 100 feet and a bed 
four feet six inches thick was r eported sixty to seventy feet 
still lower. Farther up Spring branch and on Beaver creek 
west of Glendon, thin beds have been occasionally tapped by 
small drifts and shafts. 

DEER CREEK VALLEY . 

. A coal which is probably the Lonsdale has been mined along 
and near Deer creek at several points . Two horse-gin mines 
were being opened for an important local trade in September, 
1908. The smaller of the two is located one mile west and one 
and a half miles north of Stuart (Penn Tp., Sec. 19, Se. qr., 
N e. 1,4 ), in the deep valley of Deer creek. The bed, worked long
wall, is here from twenty-two to twenty-six inches thick. The 
circular face is abQut 500 feet in circumference. Under the coal 
is a hard, dry fire clay and above it three feet six inches of blackt 

bituminous shale overlain by soapstone. The shaft is 110 feet 
deep. 
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A half mile or more north (Sec. 18, Se. qr., S. lj2 ), on the 
north branch of Deer creek, is the shaft of the Deer Creek Coal 
Company. The seam here is quite uniformly two feet in thick
ness and dips steadily about one foot in twelve to ~he south. 
The same face, about 2,000 feet of which has been opened, has 
been worked for ten or twelve years, but the present shaft, 
fifty-eight feet deep, has been in existence only two years. The 
coal is of good quality and yields .a fair proportion of lump. 
The roof is sandstone in some parts of the mine and "slate" in 
others. Where there is a "slate " roof, the seam is usually 
rather dirty. This mine is being rapidly placed in· condition to 
supply a large local trade. The same coal has been opened at 
other points in this vicinity. At the old Lonsdale mine, one-half 
mile west of the Deer Creek, the bed worked lay thirty feet 
below the base of the lowest Missouri limestone and was only 
twenty inches thick. Two thin clay bands separated the seam 
into three benches. 

STUART. 

N ear Stuart, thick seams have been somewhat doubtfully r e
ported as found in drillings made for water. The following r ec
ord of a borinO" made by the Stuart Prospecting Company on the 
Savage and Dosh farm should, howev.er, be fairly accurate. 

STUART SECTION. 
FEET. INCH ES. 

40. Drift ....... . .. . . .. . ... . .. ... . ..... . . . . .......... 4 
39 . Sand, water vein .... . ... . .. .. ..... ........... .. . 4 
38. Drift, water vein .......... ... ... .... ... . .... .. . 145 
37. Sand . . ....... . . ........ .. .... . . ................. 6 
36. Drift ......................... ... ... .. ..... . . .... 16 
35. Sand, water vein .. : .. . ......... ..... . .. ... ... : . . 3 
34. Limestone . . . .......... ... . . . ..... ... . . . ... .. .. . . 
33. Sand shale, light ; pyrite bands .. . ... ...... .. . ... 92 
32. Clay shale, light .......... .... .................. 3 
31. Limestone, fossiliferous . . ... . ..... .. ... . . .. . . . . . . 
30. Shale, blue ............ . . . . .. .. . .. ... ... . . . . ... . 
29. Limestone, fossiliferous ... . . . ... . ........ ... .... 1 
28. Shale, blue .. ... .. . ................... . .... . . ... 5 
27. Limestone .. .... . . . . .. .... . . .... ..... . .. . .. , .... . 
26. Shale, black .. .. .... ..... . ..... . .... . ..... ... ... 1 
25. Coal .. . ..... . ..... ~ . .. . . ..... .. .. . ..... . ... . .. . . 
24. Shale, bituminous 

9 

9 
3 

8 
10 

2 

8 
2 
6 

11 
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23. Coal . .. .... . ... . .. .... . ..... .. . ... . . . , . .. ...... . . 10 
22. Shale, light .. . . . ...... . ....... ... .. ... .. . . . ... . . 3 
21. Sandstone ...... . ......... .. . ........ . ... . ...... 8 
20. Shale, blue, red and brown ........ ...... . ... ... .. 31 
19. Clay shale, light ... . .. .. . ..... . . .. . . . ...... .. . .. 5 10 
18. Black sha le . . ... . . . .... . ..... . ... ........ . .... .. 4 
17. Rock, gray ......... . .. . ... . .. . :........... . . . ... 7 
16. Black shale ...... ...... . . . ....... .... .. ..... . . . . 2 8 
15. White shale .. .. .... . . ...... . . . . . . .. . ........... 6 
14. Black shale . .. . .. .. ..... . .. .. . .. .. . . ... . . .. . . ... 2 
13. Blue clay shale . .... .. .... ... . ... . . ............. 3 
12. White clay shale . .... . . ... . .. . . ... ... ..... . . .... 4 
11. Blue sand shale ... .. ... ... .. ... .. .. .. ....... . . . . 6 
10. Red clay to brown clay..... .. ... .. . . ............ 35 9 

9. Gray sand shale . ............................... 4 
8. Brown clay sha le to r ed and blue clay sh ale . ... .. 14 
7. Blue clay shale . . .. ...... . .................. . ... 29 
6. Black shale .. .. ...... ... ....... . .... . .... . ...... 1 8 
5. Coal ........................ . .... . . . .......... .. 4 
4. White clay shale . . .. .......... .. ... . ..... . ...... 3 
3. Blue clay shale ............. . . . . . . . . . . . . . . . . . . . .. 10 
2. Blue sand shale with water vein .. .. .. . . . . .... . . .. 29 
1. Limestone, blue .... . . ...... .. .. ................. 1 

Total ........ .. . .... . ......... .. . ........ .. .... .. 490 4 

AUDUBON COUNTY 

Cretaceous deposits underlie practical1y the whole of Audu
bon county beneath a heavy cover of drift. Little is definitely 
known of the deeper formations ; yet it is probable that the most 
productive facies of the Coal Measures, the Des Moines stage, 
may be found directly under the Cretaceous in the northern por
tion of the region; while in the southern part rocks of Mis
sourian age occupy that position. In the northeastern section 
.of the county the Des Moines can probably be reached at a depth 
that does not prohibit prospecting, for strata of that age outcrop, 
along Middle Raccoon river in Guthrie county only frve miles 
east of the Audubon boundary, and again near Carrolton six 
miles north of Audubon. Since the lower part of the Des 
Moines is usually the most productive, it would be advisable to 
continue prospect holes some distance into the lower Coal 
Measures. In the greater part of Audubon county workable coal 
horizons lie at such great depths that prospecting cannot be 
encouraged under present conditions of the Iowa fuel supply. 
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ADAIR COUNTY 

Under the drift of the greater part of Adair county are rocks 
of upper Coal :Measure, or Missourian age; but in the western 
third of the region these are covered by Cretaceous strata of 
no great thickness. Only thin coal seams have . ever been dis
covered in the Missouri, so that it is not a promising field for 
deep pros:pecti~g; while the Cretaceous of Iowa ' carries only 
Jignites that are not of economic importance. Beneath the 
Missouri, however, are the more abundantly coal bearing beds 
of the Des Moines, presenting several hundred feet of strata 
that may contain at any point basins of coal of limited lateral 
extent. Throughout the greater part of the county the depth 
to which prospecting would nece. sarily be carried in order to 

. reach the best coal horizons appears to be prohibitive un'der 
present conditions ; yet in the valleys of the northern and north-. 
eastern portions, the Des Moine can be found nearer the sur
face. Thin coals have been reported from the northeastern sec
tion and parties are now preparing to prospect it . 

Thin coals, belonging probably to the Missouri stage, have 
been encountered at several points near Bridgewater. Ml'. 
J ames Hendry reports the following record of a drilling made 
on the highland near his residence (Washington Tp., Sec. 8, 
Ne. qr., Sw. l,.i ). 

FEET. 

Soil and drift ... . .... . I •••••••...••.•.. . •••.•.. . . •. ••• ..•• . . 164 
Sandstone .. . : ........ . . . .................... . . ... . .. .. . . .... 18 
Rocl~, hard ........... .. .. . ... . . ...... . .............. . . :. . ... 1 
Shale, fissile, dark . . . .. . . ........... :.. ...... . .... . ...... .. .. ? 
Coal ................... . .. . .......... . . . .... .. .. .. .... . ...... I%. 

The thicknesses of the coal and the roof "slate" are in some 
doubt, although twenty-one inches is thought to be approxi
mately correct for the former. Other drillings made on the 
lowland within one-half mile of the above prospect found the 
coal split into thin beds separated by layers of .shale. 

Near the residence of Henry Rose, two miles n9rth of Bridge
water (Jackson Tp., Sec. 29, Ne. qr.), 'a coal two and one-half 
feet in . thickness was claimed by the driller to have been pene
trated at a depth of 290 feet in boring for water . A well sunk 
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for H enry Hyda, about five miles east of Bridgewater (Sum
merset Tp., Sec. 31, Se. qr.), reached a thin coal seam at about 
300 feet. 

A number of prospects were made near Fontanelle with doubt
ful results. A n:umber of residents emphatically state that good 
coal five feet or more in thickness was encountered 380 feet 
below the level of the railroad track, near the Fontanelle sta
tion; while others just as emphatically declare that no coal 
was found. The Craig and Dawson Coal Company of Fort 

, Dodge drilled in the creek bottom, about one mile below Fonta
nelle, to a depth of 409 feet. The record of this prospect shows 
a coalless alternation of the Missouri shales and thin limestones 
to the bottom of the hole, indicating that workable coal horizons, 
.if present, must be looked for at still greater depth. 

"The only coal mined recently within the limits of the county 
was taken from a depth of about 260 feet, six miles directly 
south of Adair, in the northwestern corner of the r egion under 
consideration. A roof of bituminous shale covered a two-foot 

FEET. INCHES. 

2 4. Clay shale (exposed) . 

2 3. Coal. 

8 2. Fire clay. 

1 4 1. Sha le, dark (exposed). ' 

Figure 96. Coal bed south of Adair. 

coal bed. A local mine was operated more or less continuously 
for about fifteen years until accumulating troubles with ventila
tion and other difficulties caused it to be closed. It may, per
haps, be again opened. 



380 COAL DEPOSITS OF WESTERN IOWA 

CASS COUNTY 

Like many of its neighbors, Cass county offers few exposures 
of the indurated rocks beneath the drift, so that our knowledge 
of the stratigraphy of the region is limited. The Cretaceous 
is present except in the valley of the Nishnabotna river as far 
up as Atlantic and in the southeastern half of Noble township 
and the western portion of Edna. Where the Cretaceous is lack
ing, the beds immediately beneath the drift are Missourian. In 
a deep well drilled at Atlantic the top of the Missouri was 
reached at 125 feet and the base of the Des Moines ~t 850 feet, 
showing that 725 feet of Coal Measures · exist at that point. 
While coal may possibly occur in any part of the Coal Measures, 
the thick 'seams are found in other parts of the state well toward 
the base, and it is not known that coal producing conditions pre
vailed as far west as Atlantic during even lower Coal Measure 
time. The chances for finding thick coals at practicable depths 
in Casso county are, therefore, not particularly bright. 

The coal mined in counties south of Cass extends into the 
southern part of the county and has been' mined to some extent 
north of Briscoe. This coal is discussed in another part of this 
volume in the chapter on the stratigraphy of the southwestern 
counties. 
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PART VI 

COAL DEPOSITS OF SOUTHWESTERN IOWA;c-

The mines of the southwestern field, including Adams, Tay-
.lor and Page· counties, are all in the Upper Coal Measures, the 
Missouri stage. The coal worked is the Nodaway seam although 
a bed six to fifteen inches thick and known as the Linquist or 
Nyman coal has been worked in a very small way in Page county. 
The Nodaway seam is very persistent, both in its extent and its 
thickness. While its area is not fully determined the fact that 
it is mined at New Market and ;Henshaw in western Taylor 
county; at Nodaway, Carbon and Briscoe in western Adams, 
and at Clarinda, Shambaugh and Coin in Page county shows 
that it underlies a very considerable area. It is also worked 
extensively at many points down the Nodaway river in Mis
souri. Its thickness va~'ies from sixteen to twenty inches and 
its quality is quite uniform over large areas. It is considered 
by Professor Calvin to be a ~':ll?Ir?-~:r:ip.~ .4~J?9.~i.~ . This conclusion 
is based on its large areal distribution, its practically unvary
ing thickness and other characteristics and the manner in which 
the coal is inter stratified with marine sediments. The strati
graphic relationships are discussed at length by Dr. Geo. L. 
Smith in another ]!lart of this volume.t The map accompanying 
Dr. Smith's report shows the line of outcrop of the Nodaway 
coal. . 

The following table shows the figures of coal production in 
this field . during 1908. 

Average Average Average 
County Tons Value price per No . men No. days 

ton employed worked 

Adams .... .. . . 17,492 $42,235 $ 2.47 83 141 
Page ... . ..... . 11 ,364 31,993 2.82 59 124 
Ta.ylor ...... . . . 15,833 33,881 2.12 07 211 

'Notes On some of these mines w.ere contributed by :Or. S W . Beyer. The descrip
tions were written by the As sistant Sta te Geologist. 

t "Th e Carbonifero us Section of 80uthwestesn Iowa." 
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As to the ,possibilities of finding coal at greater depth in these 
regions it is not at all likely that any will be discovered except 
by prospecting very far below the bed worked. Even then it is 
problematical whether the strata which are most prod~ctive 
farther east will be found to be coal bearing in this section of 
the state. A hole was drilled at Oarbon in Adams county with 
a core drill to a depth of 873 feet ' but without finding a trace 
of coal. . The strata penetrated were chiefly calcareous shale, 
limestone and sandstone. Other prospects are described in Dr. 
Smith's report. 

TAYLOR COUNTY* 

Ooal has been worked in Taylor county for over forty years. 
The earliest mining, so far as known, was carried on near Hen
shaw in the bluffs of the East Nodaway river. Mines have been 
operated in this vicinity more or less intermittently until quite 
recent years. 'These mines have never been of more than local 
importance and since there is no railroad within six or eight 

FEET. INCHES. 

3 11. Soil. 

3 10. Clay. 

10 

1 

1 
1 

3 

1 
1 
1 

2 

4 

2 

6 
6 

9. Gravel and bowlders, with 
~ut little clay. 

8. Sand, white. 
7. Gravel. 
6. Shale, light-color.ed, with 

calcareous nodules in 
the lower part. 

. 5. Limestone, with clay 
partings. 

4. Shale, black. 
3. Limerock, impure. 
2. Coal. 
1 . . Fire · clay. 

Figure 97. Section at B eynon s haft, near Henshaw. 

miles the output has been marketed in the district where pro
duced. Some coal has also been taken out a few miles farther 
south, east of Hawleyville, Page county. Figure 97, the section 

*Keyes: Coal D eposits of Iowa, Iowa Geol. Surv., Vol. II, pp. 457-461. 1894. 
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of a mine which w.as one of the important producers of the dis
trict will give an idea of the strata present. This mine was 
opened about 1887. Some of the openings were drifts in the 
bluffs while others 'were shafts of depths ranging from twenty 
to eighty feet. 

-At present mining in Taylor county is confined almost entirely 
to the vicinity of New Market. Mines were opened here for 
local use in 1883 and since then the district has gradually in
creased in importance until it is one of the leading producers in 
the southwestern counties. At present (1909) three mines are 
operated the year around while three others are worked during 
the winter. 

About one mile east of New Market, on the Chicago, Burling
ton and Quincy railroad, is mine number 1 of the Campbell Goal 
Company. The coal is reached by a shaft 150 feet deep. It is 
about eighteen mches thick and is fairly even and fiat. The roof 
is composed of black or gray shale and "cement" or "bastard" 
rock. It is generally fairly good, especially where formed by 
the black slate. The section is given by Dr. Smith in his paper 
which will be found elsewhere. The mine does not make much 
water, except for the drip at the shaft. Mining is carried on 
here, as in other mines of the district, in the bottom, since 'this' 
is fairly easy to remove. The system used is long wall and the 
coal works fairly easily. Owing to the thinness of the seam the 
roadways are blasted out of the bottom with dynamite and are 
gradually heightened by the falling of the roof during the sum
mer. Haulage is effected below entirely by men as it is not prac
ticable to make the roadways high enough for mules. 

Ventilation is by furnace as in nearly all the mines of the 
Nodaway seam. These mines do not requir:e much air and so 
are generally in better condition than is possible in larger-mines. 
Natural ventilation usually suffices during the winter and is 
relied on entirely in some of the smaller mines. The Campbell 
mine is one of the farthest in of any working the Nodaway 
seam. The average miner will get out about two tons of coal 
per day. At present miners are paid 41/2 cents per bushel in 
summer and 5 cents in 'winter. Wheelers receive about 11;4 
cents per bushel, ' or 25 to 371/2 cents per ton, for loading and 
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pushing. The cars used will hold 800 to 1200 pounds. The 
capacity of the mine is from 400 to 600 bushels per day. Camp
bell Number 2 is used ·only as an air shaft. In time it may be 
used as a producer since the company owns twenty-five acres 
of coal contiguous to it. 

About one-fourth of a mile east of the Campbell propert~ is 
the mine of the Union Coal Company, formerly owned by Tom
linson and Pace, and originally opened by Benjamin Anderson. 
There have been three shafts sunk here, but only one of these is 
being used at ·present. The section at the most westerly of the 
Anderson shafts may be taken as· typical o.f all the others in the 
vicinity. Numbers 2 to 6 are given in the cut. 

FEET. INCHES. 

2 6. Limestone, bluish. 

2 5. Shale, black, bituminous, 
with nodules of impure 
limestone. 

1 10 4 . . Coal. 

1 8 3. Fire clay. 

8 2. Sandstone, soft, somewhat 
clayey. 

Figure 98. Seam at Ande rson shaft, New Market. 

FEET. 

10. Soil and drift clay ... . ........ . .. .. ....... . . .. ......... . 20 
9. Sand and gravel.... ....... . ............ ... .............. 2 
8. Clay, tough, dark gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24 
7. Shale, light gray . ............. ... . . ... ... . .............. 80 

2 to 6 given in figure 98. 
1. Shale, bluish, with thin layers of limestone ...... . . .. . . .. 12 

The mine is located on the Chicago, Burlington and Quincy 
and does a shipping business. Horse power is used'for hoisting 
and in all essentials the mine is similar to the Campbell. The 
coal is 150 feet deep and one of the shafts is utilized f~r air 
and escape purposes. 

One-fourth mile west of the Campbell mine is that of the New 
Market Coal Co. former~y owned by Wm. Browning, and also 
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located on the Burlington. The equipment of this mine is very 
simple and is similar to that of the others in the district. The 
coal seam and associated strata show the features common to 
the district. The mine is 156 feet deep. 

Besides these three shipping mines there are three small 
mines about two miles east of New Market, north of the rail
road, but without connections with it. These were put down by 
Wm. Welsh, N. Easter and John Carmichael. They are operated 
only during the ~nter. The coal and the methods a~d equip
ment used for working it are similar to those found elsewhere. 
Some difficulty has been experienced here on account of water. 

Mining is done in the New Market district either under the 
royalty plan or by purchase of coal rights. In the former case 
the amount paid is one cent per bushel while under the latter 
system about $30 per acre is charged. All the mines of the 
county are nonunion. It is quite difficult to get miners to work 
the mines on account of the low vein. Otherwise a much larger 
production would be maintained. 

PAGE COUNTY* 

Professor 'Wbite mentions the fact that coal was mined in 
Page county as early as 1866.t The bed worked, he states, was 
the same as that worked in Adams and T'aylor counties, and was 
opened up near Clarinda. This has been the center of mining 
in this county ever since. The principal mine in operation at 
present is that of Johnston and Company,about. three miles 
west of town. This is a shaft mine, 185 feet deep, and is the 
only one in the district which uses steam power. It is equipped 
with a small vertical hoisting engine, with mine car and wagon 
scales and has storage capacity provided for 500 tons. Arrange
ments at top and bottom are very simple. The mine is quite 
dry, save for the drip at the shaft. The seam varies from six
teen to twenty inches with an average of about seventeen. It is . 
fairly uniform in character and thickness, and the bottom is 
quite even. The long wall system of mining is employed here 

'Ke y es : Coal D el)Osits of Iowa, Iowa Geol. SllTV., Vol. II, PP. 453- 456. 1894. 
*Ca i v in: Geolog)1 of Page County, Ibid. , Vol. XI, pp. 397- 460. 1900. 
tC. A. White : F i ,· .. t and Second Anntlal R eport of Progress of the State Geologist, 

o. 50, D e s Moines, 1868. 
2.5 
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as in all the mines of this district. The coal is undercut from 
twelve to twenty inches, the mining being done in the bottom 
shale. This is rather more difficult to mine than is that :at New 
Market. Nearly all the dirt is disposed of below. The height 
of the roadways is increased by taking up the bottom and this 
along with the other waste material is used to build pack walls 
for the protection of road- and air-ways. 

All tramming is done by hand' as the entries are too low for 
mules. Cars of ten bushels capacity are used. Only lump coal 
is produced. There are no facilities for grading or cleaning ' 
the coal except by hand picking. ' The capacity of the mine when 
in full operation is about forty to fifty tons daily. 

As with the New Market mines so here also the mines are non
union. Miners are paid from 5112 to 6 cents per bushel, 'wheelers 
receive 1112 cents per bushel, day men at bottom redeive $2.00 to 
$2.25 and those on top about $2.00 per day. The royalty p'aid 
varies from % to 1112 cents per bushel. The usual royalty is one 
cent. All of the coal is soJd and consumed locally and most of it 
is hauled to Clarinda. The delivery ch;:rge is two cents per 
bushel. None of the Page county mines have railroad connec
tions. 

The Van Arsdal1 , or Swisher and Maley, mine is located about 
two miles outh of west of Olarinda. The present shaft is 146 
feet deep and is equipped with horse hoist. The old shaft was 
135 feet deep. The coal and the methods of securing it are sim
ilar to those of the Johnson mine. The fun daily capacity of the 
mine is from twenty-five to forty tons, depending on whether 
ornot the horses are relayed on the gin. The coal stands stor
age fairly well , The storage capacity is somewhat Jess than that 
of. the Johnson mine. Ventilation is effected by furnace as in aJl 
the mines of the Olarinda district. 

The equipment of the mines in the Nodaway seam ,compares 
favorably with that of similar mines over the state. The safety 
devices in use conform in, character to the r equirements of the 
law and the operators k€ep their mines, in good working condi
tion. , Second openings have been made at all the larger mines 
and are kept in available order. ' The natural conditions also 
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are conducive to the safety of the miners and hence serious or 
fatal accidents are of rare occurrence. . 

There .are two other mines about two miles southwest .of 
Clarinda, the Berry and the Wingert mines. ,]he equipment and 
general conditions about the mines are about the same here as 
at the Van Arsdall mine. The underclay is more difficult to cut 
in the Berry mine than in those mentioned previously. 

Mining .was carried on a number of years ago at the Sham
baugh mill, about two mUes southeast of Clarinda. Drifts were 
carried into the bluffs on the .east side of the West. Nodaway 
river (East River Tp., Sec. 7, Se. qr., Nw. 1,4 ) and considerable 
coal was taken out. This locality has been abandoned for years. 

FEET. INCHES. 

9. Drift ".' . ......... .. .. .. . . .... 4 

} . Limestone, in two layers, gray, 
compact .............. . .... 3 

7. Shale, light-colored ........... 1 
6. Shale, bituminous . .. . . ....... 9 
5. Limestone, impure, fragmentary 1 6 
4. Coal .... .. .............. . .. . . 1 6 
3. Fireclay . . . ................. 1 8 
2. Shale, light-colored, with cal-

careous nodules ......... . .. 1 

1. Shale, light-colored (exposed) . . 8 

Figure 99 . Bluff at Shambaugh Mill, on W est Nodaway river , Cla rinda. 

There has been considerable activity in the neighborhood of 
Shambaugh, six miles south. of Clarinda. Some of the openings 
here were slopes and some were shafts. Twenty-eight or thirty 
years ago Samuel Pinkerton, William Aiken, William McLean 
and others were operating the principal mines in the county. 
Later the 'seat of operatIons moved to Clarinda and in recent 
years Shamoaugh has not been a producer. 

About three years ago the Coin 'Coal Company sank a shaft 
at Coin. This is the ;deepest mine on the Nodaway seam, which 
it reaches at 230 feet . ' Steam power is used for hoisting and a 
jet furnishes ventilation. This is the only mine in southwestern 

'Iowa using this method of furnishing 'air. 
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Northwest of Clarinda about ten miles, in the valley of the 
Middle Tarkio river, coal was mined a number of years ago on 
the land of Charles Linquist (Fremont Tp., Sec. 24, Nw. qr., 
Nw. 14 ). The coal was first discovered at the base of a low hill 
near the river. Tunneling was attempted, but here the "cap 
rock" was too badly weathered to form a good roof. \. shaft 
was then sunk to the seam, which is from six to eighteen inches 
thick. Several thousand bushels were taken out, but owing to 
the unsatisfactory conditions it has not been exploited exten
sively. It is underlain by a fire clay and has as a roof a three
foot band of limestone with intercalated shaly partings. Above 
this come the materials of the drift. This is the Linquist coal, 
called also the Nyman, frop1 the locality of that name near by. 

, It lies 185 feet or more above the Nodaway vein. 

FREMONT COUNTY* 

Fremont county occupies the southwest corner of Iowa and is 
underlain over its entire extent by the strata of the Missouri 
stage. A heavy mantle of drift and loess conceals the bed rock 
over most of the county and good exposures are confined to the 
bluffs of the Missouri river and to the vicinity of Hamburg 
and Riverton. 

A phenomenon unique in Iowa geology, in the shape of a fault 
with an upthrow to the north of over 300 feet, brings some of 
the deeper strata of the Missouri stage to the surface in north
west Fremont county.t Along the bluffs of the Missouri river 
southeast of Bartlett (Scott Tp., Sec. 14 and 23) a bed of coal 
outcrops which shows a thickness of ten to eighteen inches. This 
rests upon fire clay and has a roof of blue or gray shale. These 
features, together with its associations, ally it with the Nodaway 
coal and Dr. Smith, who has made an extensive study of this 
part of Iowa, has no hesitancy in declaring it to belo:r:g with 
that seam. . 

About four miles south of this outcrop, two miles south of 
Thurman, .coal was found in a prospect shaft. It was fourteen 
inches thick and rested upon shale with a six-inch band of lime-

'See on the geology of Fremont county Keyes: Coal D elJOsits of Iowa, Iowa GeoL 
Surv., Vol. II, p . 452, 1894. Udden : Geology of Mills and F"emont Counties, Iowa 
Geol. Surv., Vol. XIII, pp. 126-182. 1903. • 

tOn this fault see the chapter below by Dr. Smith. 
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stone forming the cap rock. Dr. Smith identifies this with the 
Nyman coal, and as it presents the same features that are shown · 
by theseam in Page county the correlation may be accepted as 
certain . . Between this locality and the one north of Thurman, 
therefore, lies the fault which has caused this displacement an~ 
has brought t,he Nodaway coal above the level of the Nyman 
seam. 

A seam of coal is seen in a creek valley about two miles east 
of Hamburg, in the southwest part of the county, at a locality 
known as McKissicks Grove. It is here less than a foot thick, is 
underlain by shale and has a soft limestone roof. It has also 
been penetrated in several wells and prospects, where a thick
ness of fifteen to twenty· inches is reported a few feet below the 
base of the drift. This coal also is con sidered by Dr. Smith to 
be the Nyman coaL 

Several ,attempts at exploration of these coal beds have been 
made, but nothing satisfactory seems to have been accomplished. 
The coal near H amburg is said to be of good quality and its 
nearness to the surface makes exploitation easy. It is possible 
that some woi-kaNe pockets may be found and utilized. Its 
thickness is locally equal to that of the coal mined in Page county 
to the east but since it lies above the general level of the eroded 
surface of the Coal Measures it must be discontinuous and hence 
exploration is bound to be attended with a great deal of uncer
tainty. The odaway coal seems to be of inferior quality and 
the steep dip of the strata away from the fault soon carries it far 
beneath the surface. Summing up all the conditions it does not 
seem probable that prospecting either of the beds will ever be 
attended with any degree of success. 

M ILLS COUN'fY 

Mills county, like Fremont to the south, has a heavy deposit 
of loess and drift overlying the indurated rocks. These latter 
belong to the Missouri stage, with the exception of a little sand
stone of Cretaceous age in the northeastern part of the county. 
No exposures of coal are known, and as has been stated before, 
the Nodaway coal soon disappears to great depth and is of in-

. feriorgrade. The Nyman coal may be found under conditions I 
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similal: . to those existing in Fremont but nothing is known of" 
this. 

MONTGOMERY COUNTY* 

Montgomery, i~ke its neighboring . counties, has a deep cover
ing of drift over the uplands, and hence the rock exposures are 
confined to the water courses. These have, however, cut into the 
indnrated rocks to a larger extent than is true farther west. 
A considerable portion of the county is covered by Cretaceous 
sediments which now extend as long tong}1es or outliers over . 
the uplands, but have been eroded from the stream valleys. 
Beneath all of these lie the strata of the Upper Coal Measures. 
The e are known to carry one or two thin seams of coal, one 
of them the Nodaway vein. The relationships of the other 
seam, which Lonsdale states was reported to be six inches 
thick and about 100 feet above the Nodaway vein, do not seem 
to be very clear . 

The Nodaway seam has been known .and worked in the 
northeastern part of the county for many years. The principal 
opening in this region was the We strope mine. (Douglas Tp., 
Se~ . 1, Se. qr., Sw. lliJ. The vein was at 'One time exposed 

FEET. a'CHES. 

3 5. Drift. 

2 4. Shale, dark-colored. 

1 3 3. Limestone, impure, ('om· 
pact. 

1 8 2. Coal. 

2 1. Fire ·clay. 

Figure 100. Coa l bed a t old W estr ope mine. 

in a small runnel opening into the West Nodaway. The coal 
has an average thickness of about nineteen inches. As early 
as 1857 slopes were driven into the hill~ides and a considerable 

'See K eyes: Coal D eposits Of Iowa, Iowa Geol. Surv., Vol. II, pp. 443-445. 1894 . 
Lonsdal e : Geology of Montgomery County, IbicL. , Vol. IV, pp. 402-408, 446-448, 1894. 
Lonsdale does not seem to have been aware of the identity of the Nyman coal ::w(] 
confuses it with the Nodaway. 
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amount of coal removed. From 1875 to 1880 mining was here 
l:1:lrried on quite extensively for this region. At one time as 
many as fifteen men were employed at the mine, the daily 
output being upwards of 400 bushels or nearly sixteen tons. 
Since 1881 no mining has been undertaken at this locality nor 
elsewhere within the county. It will be noticed that in the sec
tion given above the usual shale roof of the Nodaway vein is 
separated from the coal by a bed of limestone. .This phenomenon 
seems to be more common in the northern part of the area 
occupied by the Nodaway coal than in Page and Taylor counties, 
although there are several phases, from heavy bedded lime
stone through thin limestones and shales to thick shales. 

ADAMS COUNTY* 

The Upper Coal Meas-qres UIiderlie all of Adams, but in the 
northwest one-third of the county they are overlain by the 
strata of the Cretaceous. There has been only one bed of coal 
found in the county, the Nodaway, and this is exposed and 
mined only in the west one-third. A short distance east of 
Carbon, probably not over one-fourth mile, the roof thins out 
and the coal becomes soft and worthless. It does not extend 
much farther. Carbon has always been the center of the great
est activity and Adams has, during most of the years for which 
figures are available, been the leading producer of southwestern 
Iowa. As early as the days of the Civil War coal was being 
mined in the banks of the Middle Nodaway near Carbon, and 
the industry has been prosecuted to the present day. . It is 
probably making a conservative estimate to say that over 350,-
000 tons have been removed; a very considerable quantity when 
it is recalled that the vein averages only sixteen inches in thick
ness, that there is not a milroad' mine in the county and that 
until two or three years ago no coal was ever shipped by rail 
from any of the mines in the county. 

Mines have also been operated for about thirty years near 
Briscoe. Some of these shafts were from sixty to ninety feet 

. deep. At the Plowman shaft (Lincoln Tp., Sec.' 2, Nw. qr., 
NiT. 1~,), a section of which is given below, the coal was found! 
at twenty-six feet. 

·Keyes: Coa l D epOSits of Iowa. Iowa v eoL Sur v., Vol. II, pp. 445 - 450. 1894 . 
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FEET. I NCHES . 

2 7. Shale, g ray, clayey. 

1 6. Limestone, gray . 

1 4 ii . Coal. 

3 4. Shale, fine ly laminated , 
bituminous . 

1 6 3. F ire clay. 

8 2. Limestone, thin bedded . 

1 1. Shale, sandy in part. 

Figure 10l. Con i bed in P lowman sha ft, :Sri coe. 

At present one mine is being worked here, that of H. K . 
Demirjean . This is a shaft min.e 119 feet deep and uses horse 
hoist . Ventilation is effected by furnace and an escape shaft 
:five by six feet is provided . An the mines of this vicinity have 
shown about the same thickness of coal and a similar sequence 
of strata. The absence of the roof shale and the consequent 
juxtaposition of the coal and the cap rock is worthy of note. 

'The early mines of the Carbon district were located west of 
town, for . th~ most part along the river. At present these 
are all abandoned and operations are being carried on by shafts 
located north and south of t own. The accompanying section 
will give an idea of the strata encountered in this district. 

FEET. I NCHES. 

2 6. Sha le, light gray, clayey 

1 5 5. Limestone, fossilife rous. 

1 6 4. Shale, bitum inous,- fiss ile . 

1 6 3. Coal. 

2 6 2. Fire clay. 

2 1. Limestone (exposed ) . 

F i gure 102 . V ein at o ld Syfer t and J ones mine, Car bon. 

The mine of Jones, Smith and Tinda]] is located about one
fourth mile south of the vi ll age. The shaft is 110 feet deep, 
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five by nine feet in area and with two compartments. The cages 
are very simple" and without safety devices. Horsepower is 
used for hoisting and a manilla rope is used instead of the 
customary wire rope. The plant is equipped with wagon scales 
but as the mine has been open only since April of the present 
year (1909) mine car scales have not yet been installed., An 
average output of 500 bushels per day can be maintained dur
ing the busy season, from September 1st to April 1st. Storage 
sheds of · 4,000 bushels capacity will be provided. The coal 
has a uniform thickness of eighteen inches and lies fairly fiat. 
It is essentially nonpyritic and can be stored for several months 
even during the summer season. At present most of the work 
being done is confined to entry driving. Twenty to twenty-five 
miners will be employed. 

The shaft of J. F . Ruth, one-half mile northeast of Carbon, 
was· opened in March of 1907. It is sixty-five feet deep to the 
coal and this and the ~quipment used for handling it are essen
tia~ly the same as those of the Jones mine, except that the cages 
are supplied with covers and safety catches. Mine car scales 
are in use and storage capacity for 500 · tons is provided. The 
mine is fully opened up and for the present season thirty men 
are employed. The capacity is about twenty tons per day al
though as much as forty tons is raised at times. 

The mine of J. F . Wild is just being sunk. It is located on 
the north edge of town a third of a mile southwest of the Ruth 
mine. The shaft will be seventy feet to the coal and it is hoped 
to have the mine opened up ready for the winter's trade. 

The Houck mine No.2, near Carbon, was operated last win
ter by Wild and Barker, but a cave-in in the shaft has put an 
end to operations. 

About five miles northwest of Carbon is the village of Eureka, 
north of which several mines have been operated. The earlier 
ones were slopes and the later ones shafts . A considerable 
amount of coal was removed but in recent years not much has 
been done here. At present the only mine which is open is 
the Dixon or Houck shaft, which is being operated by McKee 
Brothers during the present season. The shaft is thirty-five 

/ 

• 
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feet deep and during the winter season ten or more men are 
employed. 'The cap.acity of the .mine is about twelve tons. 

Coal from the Carbon mines :finds a ready market in the 
vicinity while some is hauled by team to Corning and· even as 
far as Massena, Red Oak and Lenox, distances of twenty and 
twenty'-five miles. 

A comparatively new field has been opened up within the 
last few years near Nodaway in the southwest corner of the 
county. As early as 1903 James. Spargur operated a mine 
near here and at present two mines :are being worked. 

One mile northwest of town is the sha~t of Daugherty and 
Son, 102 feet deep. It has been operated since 1905 and at 
present eight to twenty miners are employed. The coal here 
is similar to that at Carbon, but is somewhat lighter, especially , 
where it thickens. A dip of four feet per 100 to the southwest 
aids the pushers in getting the cars to th~ shaft. Mine' car 'and 
wagon scales are provided and hoisting is effected by a double 
engine which operates a single three-foot drum by friction 
clutch. Power is supplied by a vertical boiler. The shaft has 
but one compartment and at present the cage is without cover 
or catches, although these will be provided. No storage sheds 
are provided and the surplusage over local needs is shipped on 
the railroad, chiefly to Villisca and other nearby towns. This 
is not profitable, however, and is resorted to chiefly to keep the 
miners in steady employment. Last winter the shipments av
eraged a car per week. The proprietors own the coal rights 
to eighty acres adjacent to the shaft. 

One-fourth mile northwest of the Daughery shaft is that of 
Frederick Weil. This is a double compartment opening five 
by ten' feet in diaUleter and 124 feet deep and is operated by 
a one-horse gin. The coal here runs from fourteen to twen
ty-four inches, with an average of eighteen or less. Fourteen 
men are employed at present, but as many as twenty are used 
in the' winter. This and the Daugherty mine are generally run 
all summer to supply the small demand. The daily capacity 
of the mine is about twenty tons, all of which is consumed 
locally . 



ADAMS COUNTY 395 

At both of these mines the succession of strata is the same. 
Overlying the clay is a black, somewhat nssile shale which 
grades . laterally. into a gray shale, called by the miners the 
bastard. It is slightly more crUJ;nbly than the black shale, but 
either one makes a good roof. The thickness varies from eigh
teen to thirty inches. Above it is the "Gap rock," a bed of 
limestone one or two feet thick. Below the coal is a ":fire clay" 
perhaps two feet thick and underlying this the "bottom rock, " 
about the same thickness. 

Mining in the Adams county mines is comparatively safe 
and accidents are very rare, owing to the thin seam, the method 
of 'working the mines and the uniformly good roof. 

The coal is mined exclusively qy the long wall plan and work 
is done in the underclay. About four inches is taken out and 
the cut is made from twelve to eighteen inches deep. The coal 
is too soft to allow the u~e of powder. In most of the mines 
all the coal is taken out, even that around the shaft. Here 
cribbing is resorted to in order to support the roof. No mules 
are used in :any of the mines as the roof is too low. Man-power 
is used for bringing the c~:ml to the bottom. The cars used 
will hold from eight to fifteen bushels, their capacity d.epending 
on the height of the roadways and the ability of the pushers. 
In order to give the necessary height to the entries and the 
roadways two or three feet of the underclay is taken up, usually 
down to the bottom rock. Roadways are driven every forty 
feet off the entries and each miner, or in some cases two miners 
working together, cuts out twenty feet on either side of the 
road. 

In the Carbon district miners are paid seven cents per .bushel . 
and hire or do their own wheeling. In the Nodaway mines 
the diggers receive six cents, or seven cents for cutting the 
rib, and wheelers are paid a cent a bushel. Coal sells for ten 
cents per bushel at the mines. Although it stands storage 
quite well it will lose about twenty-five per cent in weight. The 
operators work on the royalty pl:an and pay on the average 
one-half cent per bushel. 

The equipment is very simple at all the mine:>, the Daugherty 
mine bejng the only one with steam hoisting apparatus. In 
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former years the workings were extended only a short distance 
from the shaft or slope mouth and were then abandoned and 
new openings made. Recently, however~ better methods have 
been instituted; separat air shafts and manways have been 
installed and the equipment has steadily improved. N ever
theless, it is not practicable to run entries more than about 300 
yards as the distance becomes too great for men to push the 
coal. V entila tion j s effected during the summer ' by means of 
stoves in the bottoms of the air shafts. Natural ventilation 
suffices during the winter. All the mines :are dry except near 
the shaft . With the exception of those of the Nodaway district 
the mines are idle during the summer, but in winter they are 
taxed t o their capacity, and indeed, beyond. At times as many 
~s 175 men have been employed in and around the mines. 
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CHAPTER II 

THE FUEL VALUE OF IOWA COALS 

The following chapter gives the results of chemical and physi
cal tests , carefully made at large expense to the national gov
ernment, to show the fuel value of Iowa coals; and to determine 
how to handle them in order to obtain from them the greatest 
efficiency. 

The state of Iowa, with individuals and companies engaged in 
coal mining within the state, contributed in various ways to this 
fund of information with reference to the nature of Iowa coals. 

To the engineer who wants to post himself on I9wa coals, the 
complete presentation of the tests as made in the following tables 
will be considered natural and necessary, though the casual stu
dent of the subject might get along with a more condensed state
ment. 

Car.e was taken to make thEp tests typical, and though they actu
ally stand for coals from certain mines, they probably represent 
rather correotly the coals of the state and their behavior under 
various conditions, except where note is made to the contrary. 

The tests were made under an act of congress approved in 1904, 
providing for the analysis and testing of the coals and lignites of . 
the United States, in order to determine their fuel value and the 
methods that should be employed to obtain from them the great
est efficiency. 

The testing plant was established at St. Louis in connection 
with the Louisiana Purchase Exposition, and was under the 
supervision of the United States Geological Survey. 

A very complete plant was established with all desirable ap
paratus and machinery for making both chemical and physical 
tests on coal and lignite. 

26 
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A particularly valuable feature of the test s is found in the fact 
that coals from all portions of the United States were brought 
together and tested under identical conditions · by disinterest~d 
persons. 

For the fir st time, therefore, opportunity was given to com
pare the coals of America and to determine their relative value. 

If the prices of coals ar.e taken into calculation, and the fuel 
values used whi~h are set forth on the following pages it will be 
found that there is no excuse for importing expensive eastern 
coals into the Mississippi Valley, except for: domestic and metal
lurgical purposes. . 

Moreover the possibility of briquetting Iowa coal and putting 
it in an especially attractive form for domestic use, is plainly 
brought out. 

The Iowa Geological Survey co-operated effectively with the 
National Survey in connection with these tests. 

The state survey selected the mines from which the coal for 
testing should be taken, and in doing so, endeavored to select 
points that might be regarded as typical for the state, and points, 
moreover, which would long be producers. 

It was felt that the tests should represent as large an area as 
possible, and that the results obtained should have weight for a 
considerable period of time; in-as-much as the tests were expen
sive and could not readily be duplicated. 

The Iowa Geological Survey selected and secured the donation 
of five cars of coal from as many important mines; and secured 
from the railroads the free transportation of four cars of this 
coal from the mine to the testing plant. The State Survey paid 
the freight on the fifth car. 

The coals that were tested are presented in the table below, and 
on the following pages they will be referred to by the numbers 
here shown. 

• J 



NAME OF I 
SAMPLE 

Iowa 1. ... 

Iowa 2 .... 

Iowa 3 ... . 

Iowa 4 . . . • 

Iowa 5 . . . . 

OPERATOR 

Anchor Coa l Co., 
Ottumwa , Iowa 

Ma mmoth V ein 
Coal Co., 
H a milton, l a. 

Gibson Coal 
Mining Co., 
Des MOines, I a . 

Cen t erville Block 
Coa l Co. , . 
Center ville, l a . 

Inla nd Fuel Co., 
Cha ri ton, l a. 

INTRODUCTION 

MINE LOCATION 

No. 2 Ladnsdale, Ia. 

No. 5 Liberty Twp., 
Ma rion Co. , l a. 

No. 4 N ear Altoona, 
Polk Co., Ia. 

No. 3 Cen t erville, 
Appa noose Co., 
l a . 

No. 1 I Cha riton, 
Lucas Co., Ia. 

GRADE OF 
COAL 

Over '4, inch 
screen. 

Run of mine. 

Over 'h inch 
scr een. 

Over 1 % inch 
scr een. 

Run of mine. 

403 

NAME OF 
BED 

Middle bed. 

Big vein. 

Third vein. 

Lower bed. 

Lower bed. 

Mr. Savage, at that time Assistant State Geologist, in company 
with Mr. Groves, who represented the United States Geological 
Survey, secured the mine samples, and supervised the loading of 
the cars. The report of Mr. Savage, made in Bulletin No.2, Iowa 
Geological Survey, is quoted at this point : 

From each of the mines from which a car of coal was shipped 
to be tested, two samples were taken for chemical analysis. These 
samples were obtained from points in the mine quite widely sep
arated. They were cut from the full section of the working faces 
of the seam mined at the time the car was loaded, and were im
mediately sent to the St. Louis laboratory by mail in air-tight 
cans. The two coal samples that were collected at the mine for 
chemical analysis are referred to in the tables which follow as 
"mine sample A" and" mine sample B" respeGtively. 

As each car load of coal, sent to the plant for testing, was un
loaded at St. Louis, a third sample was taken for chemical analy
sis which represented the coal actually contained in the car to be 
tested. This sample is designated in the following tables as the 
"car sample " . 

As the coal was distributed to the testing diyisions samples 
were taken at frequent intervals, quartered down, and analyzed. 
In this way at least six separate samples from each car of coal 
were obtained at thn plant, and two at the mine. . 
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Quotations are freely made on the following pages fr om Pro
fessional Paper 48, of the United States Geological Survey, in 
which all the test s of the St. Louis plant are presented, and from 
which the tables showing results of tests are taken. 

DESCRIPTION OF MINES AND SAMPLING METHODS 

IOWA NO. 1. 

Opemtor.- .Anchor Coal Company, Ottumwa, Iowa. 
Mine.- Mine No. 2, located <at Laddsdal~, Wapello county, 

Iowa, on Chicago, Rock Island and Pacific Railroad. 
Coal bed.- II). Wapello county the coal beds lie at ·no great 

depth below the surface. The middle bed in this mine is found 
at a depth of 58 feet, and what is called the third seam at a depth 
of 70 feet. The cQal beds vary greatly in thickness in this region, 
but in the majority of places in which they are now worked they 
range from 3 to 5% feet. . 

Two sections were measured on each bed and the variations are 
shown in-plate X. The detailed sections are as follows : 

Sections of coal bed in mi ne No. 2, Anch01· Coal Company, Laddsdale, Iowa. 

MIDDLE BED. THIRD BED. 

SECTION A. SECTION C. S ECTION B. SECT ION D. 

Ft. in. Ft. in . F t. in . F t _ i n. 

Coal ....... . . 2 11 Coal . . .. ..... 3 10 Coal .... . ... . 2 3 Coal ....... . .4 5 

Samples fo r chemical analysis.- Two samples for chemical an
alysis were obtained in this. mine. Sample A is from the middle 
seam and sample B is from the third seam. These samples were 
taken at the points where sections A and B, noted above, were 
measured. The samples were obtained in the usual manner by 
making cuts across the face of the coal from roof to floor, so as to 
obtain coal from all parts of the bed. The samples were then 
crushed and quartered down until about a quart of crushed coal 
remained of each sample. The samples were then packed in air
tight galvanized-iron cans and mailed to the laboratory at the 
testing plant. 
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Character of car sample.-Two grades 'of coal were loaded in 
the car for testing. In one end of the car was placed coal that had 
been passed over a 114 -inch screen and iIi the opposite end of the 
car was loaded the material that had passed through the same 
screen. These grades together were in the proper proportion to 
constitute run-of-mine coal. This coal is all from the middle bed . 

. The lower bed is not developed sufficiently to furnish much coal. 
The coal was loaded in an open coal car, which was shipped on 
October 17 and was received at the testing plant November 1, 
1904. 

Mining methods.-Mining is done on the room-and-pillar sys
tem. The coal is shot off the solid and hauled to the foot of . the 
shaft by mules. 

IOWA NO.2. 

Operator.-Mammoth Vein Coal Company, Hamilton, Iowa. 
Mine.-Mine No.5, located in Liberty township, Marion county, 

Iowa, on the Wabash Railroad. 
90al bed.-Ther~ are at least six well-defined coal beds "in 

Marion county. These are nearly all well exposed in the bluffs 
of the Des Moines river. The coal beds of this county are among 
the most extensive of central Iowa. The seam worked in No.5 
mine is known locally as t1?-e Big Vein. The thickness and char
acter of the bed are shown graphically in plate X, and also by de
tailed sections A and B. Section A was measured in the fifth 

. west entry on the south side of the mine and section B was meas
ured in the third west entry on the south side of the mine. The 
sections are as follows: 

Sections ot coal bed in mine No.5, Mammoth Vein Coal Company, ~arion Co., la. 

SECTION A. SECTION B . 

Ft. in. Ft. in. 

Coal . . . . . .. ... .. ... . . . .... .. ... 2 11 Coal . .. . .. .. . . . .. . . . . ......... . . 1 3 
Sulphur and shale . .. . .. ... . . . . . O 1 Sulphur .. . . . . .. .. .... .. ....... . O 2 
COal . .... . . .... .. .... .... .. . . . .. l 3 Coal . ..... .. ...... ... . . . .... ... . . 3 .11 
Sulphur and shale .. . . .... . ....... O 6 
Coal ... . . .. .. ... . . ...... . ........ 2 6 

To tal .. ..... .. . . .. . .. . .. .... 7 3 Total .... .... .. . . .. . . ...... 5 4 
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Samples for chemical analysis.-Two samples were cut in this 
mine for analysis. Sample A was obtained from the place where 
section A was measured and sample B from the place where sec
tion B was measured. These samples were obtained by making 
cuts from roof to floor, exclusive of the large partings, which 
are thrown oilt by the miner in loading the Goal. These samples 
were carefully crushed and quartered down to about quart size 
and mailed to the chemical laboratory at the testing plant in air
tight galvanized-iron cans. 

Cha1"(f,ct~r of car sample.-The car for testing purposes was 
loaded with run-of-mine coal. Many large sulphur balls are 
found in this coal, but these were mostly picked out in loading 
the coal. The coal was loaded in a gondola car, which was 
shipped from the mine October 23 and received a.t the testing 
plant November 23, 1904. 

IOWA NO.3. 

Operator.-Gibson Coal 'Mining Company, Des 1;+oines, Iowa. 
Mine.-Mine No.4, located near Altoona, Polk county, Iowa, 

on the Chicago, Rock Island and Pacific Railroad. 
Coal bed.-Polk county has long been one of the most impor

tant coal-producing counties in the state. In this county three 
seams of coal are recognized. They are commonly called" first," 
"second," and "third" seams. These are the workable seams, 
and they have associated with them other beds that are not of 
workable thickness. Mine No.4 is on the third seam. Two sec
tions of this coal are shown graphically in plate X . Section A 
w.as measured in the ninth north entry and section B was meas
ured in the main west entry. These sections are as follows: 

Sections oj coal' bed in mine No.4, Gibson Coal Mining Co., near Altoona, Iowa. 

SECTION A. SECTION B. 

, Ft. in. Ft. in. 

Coal . ........ .. .. .. . ............ 3 10 Coal ... . .. .. ... ................. 4 7 

Samples 101" chemical analysis.-Two samples were cut from 
working faces of the mine to furnish material for chemical analy
sis. Sample A was obtained at the place where section A was 
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IOWA GEOLOGICAL SURVEY. 
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Sections of Iowa colil beds, from which coal for the St. L ouis tests was ta ken. 
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measured and sample B at the place where section B was meas
luec1. These samples included all parts ' of the bed, and were 
obtained in the usual way, by cutting channels from roof to floor. 
The original bulk of the samples was reduced by crushing the 
pieces of coal to a uniform size and quartering down to about 
one-eighth of the original. These final samples contained about a 
quart and they were mailed in hermetically sealed galvanized
iron cans to the chemical laboratory. 

Chara-ete?' of ea?' sample.-The coal for testing was run into 
the car over a bar screen with five:eighths inch bars set 1% inches 
apart. This constitutes lump coal and was selected, as run-of
mine coal is not shipped and the smaller sizes of coal and slack 
contain an abnormal amount of· sulphur. The coal was loaded 
in an open coal car, which was shipped from the mine October 25 
and received at the testing plant November 12, 1904. 

IOWA NO.4. 

Opera.tM·s.- Centerville Block Coal Company, Centerville, 
Iowa; Scandinavian Coal Company, Centerville, Iowa; Anchor 
Coal Company, Centervi11e, Iowa. 

Mines.-These operators combined to send a car of coal from 
their district, and decided upon the Centervi1le Block Coal Com
pany's mIne No.3 to supply thec.oal. The Centerville Block Coal 
Company operates 6 mines, the Scandinavian Coal Company 2 
niines, and the Anchor ,Coal Company 3 mines, making ~ total of 
11 mines for the district. Mine No.· 3 of the Centerville Block 
Coal Company is located at Centervi11e, Appanoose county, Iowa, 
and is served by the Chicago, Burlington and Quincy; Chicago, 
Rock I sland and Pacific ; Iowa Central ; and Chicago, Milwaukee 
and St. Paul Railways. 

Coal bed.-In the Appanoose county di strict the coal bed which 
is being mined has a wide geograrlhi cal extent, covering nearly 
all of Appanoose county and parts of the adjoining counties of 
Iowa and Missouri. In the reports of the Iowa Geological Sur
vey this coal bed is ca]]ed the Mystic coal. At Centerville it is 
found at a depth of 125 feet , rising gradually to the north and ' 
east. At the mine from which the sampl e was. obtained the coal 
i s r eached at a depth of 110 feet. Section s of the coal bed are 



, 
DESCRIPTION OF MINES AND SAMPLING METHODS 409 

shown graphically in plate X . Section A was measured in the 
first room off the sixth east entry, and section B in the ,first room 
off the sixth east entry off the main south entry. , The sections 
ar e as follows: 

Sect i ons of coal bed in mine N o. 3, C{enterville Block Coal Co., Centervi l le, I owa. 

SECTION A . SECTION B. 

F t . in. F t . in. 

Coal .. .... .. . .. . .... .. .... . . . . . . 1 9 Coal " . .. . . . , . ... . . . .... .. .. . . .. 1 7 
Fire clay ....... . .. .. ... . . ..... . O 4 Fire clay .. , . . .. , .... .. . .... . .... O 1 
Coal .. . ..... . ... . .... .... , . .. . . . 0 11 Coal ... , ... . . . . . . . . . . .. . ... ..... 1 3 

' Total .... .. . . . .. . . . .. ..... .. 3 0 Total , . , .. . . , . .. . .. . . . .. ... . 2 11 . 

Samples for chemical analysis.-Two samples were obtained in 
this mine for chemical analysis. Sample A was obtained at the 
place where section A was measured and sample B at the place 
where section B was measured. The samples were obtained by 
making a cut from roof to floor, including everything except the 
fire-clay parting. These samples were crushed and quartered 
down to about one-eighth their original bulk and mailed to the 
chemical laboratory at the testing plant in sealed metal cylinders. 

Character of car sample.-The coal shipped for testing con
sisted of about 35 tons of lump and about 4 tons of fine coal. 
The lump coal was that which passed over a bar screen with 
l %-inch spaces, and the fine coal was that which passed through 
this ' screen. The slack, which was not , included in the carload, 
was scr eened off through a five-eighths inch screen. The coal 
was' loaded in a gondola car and shipped from the mine October 
28 and was r eceived at the testing plant November 14, 1904. 

IOWA NO.5. 

Operator.-Inland Fuel Company, C:p.ariton, Lucas county, 
Iowa. 

Mine.- Inland No.1, located in sees. 4, 5, 8, and 9, T. 72 N., 
R. 21 W ., fifth p rincipal meridian. At present the mine has no 
railroad connection. 

Coal bed.-Two general coal horizons have been r ecognized in 
Lucas county, on e near the surface and the other about 250 feet 
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below. The Inland Fuel Company is working on a coal bed at the 
lower horizon, and reaches the coal by a shaft 250 feet deep . . 

The thickness of the coal bed, as determined by four measured 
sections, is 7 feet 4 inches, 7 feet 9 inches, 7 feet 7 inches, and 7 
feet. Two of these sections are shown in plate X. The bed is ir
regular, being disturbed to some extent by horsebacks. The thick 
coal lies in local basins or swamps, and therefore does not extend 
for a great distance. The roof consists of black shaie and the 
floor of about 3 inches of shale overlying sandy fire clay. 

Samples for chem'ical analysis.-Two samples were taken in 
this mine for chemical analysis. Sample A .was obtained in room 
33, off the second north entry, and sample B was obt:::.ined in room 
8, off the first east entry on the south side . . They were obtained 
by making cuts across clean faces of the coal bed, from roof to 
floor. The coal so obtained was pulverized and quartered down 
until two quart samples were obtained, which were placed in gal
vanized-iron cans, sealed air-tight, and mailed to the chemical 
laboratory for analysis. 

Character of car sample.-The carload sample for testing pur
poses consisted of run-of-mine coal. As the mine has recently 
been opened it has no railroad connection, and the coal had to 
be hauled 6 miles in wagons. The rehandling probably produced 
considerable slack, but since all coal was crushed at the plant be
fore tests were made, this probably had little effect. The coal 
was loaded in a gondola car which was shipped from the mine 
October 31 and was received at the testing plant November 10, 
Hi04. 

CHEMICAL ANALYSES OF IOWA COALS 

Mr. Savage, in the report already referred to, summed up the 
results of analyses and heat unit tests as follows: 

A careful comparison 6f the above tables shows that the ave
rage per cent of sulphur contained in the Iowa coal samples is 
4.67, and the same figure s represent the per cent of sulphur in the 
coals of Missouri. The average amount of ash pr<;lsent in the 
Missouri samples is a little less than that in the Iowa coal 
samples. The six samples of Illinois coal contained on the ave
rage a slightly smaller per cent of sulphur than the coal of Mis
souri and a somewhat larger percentage of ash. It would seem 
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that for domestic purposes the coal of these three states should 
rank about equal in value. 

It will be noticed, also, that the calorific value of the Iowa coals 
compares very favorably with the coals of Missouri and Illinois, 
yielding on the average 6,144 calories and 11,066 British thermal 
units. . 

Results of steam tests show equivalent evaporation from and 
at 212 degrees as ranging from 7.02 to 7.50 pounds per pound of 
dry coal. 

No thorough experiments were made on washing Iowa coals, 
but small lots of each sample were washed preparatory to making 
a test of their coking qualities. In all cases the results showed a 
notable reduction of ash and of sulphur, and it seemed probable 
that washing could be done to advantage in many parts of the 
Iowa field . 

Ooking tests were made on all samples of Iowa coals, but with 
indifferent success. In some cases no coke was produced; in 
others coke of fair quality was made. In all cases the coke was 
high in sulphur, which, of course, would preclude its use in an 
iron furnace, but it might be used in other ways. 

No gas-producer tests were made during the regular work on 
Iowa coal, but later a run was made on the coal from Marion 
county. The test was not entirely satisfactory, as the quality of 
the gas varied greatly from time to time, but no clinkers formed 
in the producer, and it is probable that better results could be 
obtained on a second trial of this coal. Its high percentage of 
sulphur was a detriment, but it is probable that this can be elimi
nated with more careful work. 

The figures on page 466 show that to produce 1 electrical horse
power hour with this coal in the producer required 1.73 pounds 
of dry coal, whereas under the steam boiler it required 4.95 
pounds to produce the same result, a gain in efficiency for the pro:' 
ducer of 186 per cent. As this coal ran nearly 17 per cent of ash 
in the .car sample, the great advantage of using it in the producer 
plant will be apparent, and these results seem to open the way 
to the much better utilization of Iowa coals. 
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CHEMICAL ANALYSES OF IOWA NO. 1 COAL. 
(Lump and fine coal from mine No. 2. Received from Anchor Coal Company, 

Laddsdale, Iowa.) 

Laboratory sample number .... . . 
Loss of moist ure on air drying-

per cen t . ..... ... " ., ... ... ' .. . 

Analysis of air-dried sample: 
Proximate-

Moisture .. ... . . .. per cent. . 
Volatile matter . .... .. . do . .. . 
Fixed carbon . .. . . . . . .. do .. . . 
Ash .. . .... ...... .... .. do ... . 

Ultimate-
H ydrogen ...... .... . . do . . . . 
Carbon . .. . ... .. ... .. do . . . . 
Nitrogen . . . .. . ... . . ... do ... . 
Oxygen . .. . .. ... . .... do .. . . 
Sulphur . . ... .. ...... . do . .. . 
Ash ..... . . . .. ........ do . .. . 

Calorific value determined, calories 
Calorific value determined, B. T. U. 
Calorific value calculated from ul-

timate analysis-calories .. ... . 
Calorific value calcula ted from ul-

timate analysis-B. T. U .. . . . . 
Phosphorus in coke .. . . . .. .. ... . 

Analysis corrected to sample as 
r eceived : 
Proximate-

Moisture . .. . .. . . . per cent .. 
Volatile matter . .... .. . do .. . . 
Fixed carbon . . . .. .. ... do ... . 
Ash . . . _ ...... . .... . .. do . .. . 

Ultimate-
Hydrogen .. ... . .. ... . do .. . . 
Ca.rbon ...... . . .. ... ... do ... . 
Nitrogen ...... .... . . . do . .. . 
Oxygen ...... . ... .. .. . do ... . 
Sulphur .. .. . ..... . ... do . . . . 
Ash .. . . . . . . .. . . . . . .. . do .. . . 

Calorific value determined, calories 
Calorific value determined, B. T . U. 

Sample 

Mine Mine Car 
sample sample sample 

Sample ot coal Coke 
from trom sample , 

b oiler coke washed 
No.1 No.2 

1270 1271 

7.90 8.00 
-------

3.74 4.43 
41 .96 40,52 
42.89 41. 65 
i1.41 13.40 

------
100.00 100.00 
------

. , ------- -------
5 . 1~ 5.42 

1347 

3.20 
---

5:21 
31.76 
46.51 
16.52 
-~-

100.00 
---

tes£* w~~~ed coaIt 
coal 

- 1357 1356 1371 

2. 30 4.30 8.60 
--- --- ---

6.54 8.92 2.11 
33 .86 37. 53 1.79 
40. 83 42.84 77.01 
18.77 10.71 19.09 

---------
100.00 100.00 100 .00 
---------

4.61 ___ ____ _______ ______ _ 
61. 80 __ ______ -' ___________ _ 

.97 ______________ ____ __ _ 
10.90 ____________________ _ 
5.20 6.54 4.82 4.25 16 _ 52 _______ _______ ______ _ 

100.00 

6,843 ___ ____ 6,329 __ ___ __ _____________ _ 
12,317 __ _____ 11 ,392 ________ ____ _______ _ _ 

6,230 _______ _____ ~ ___ ____ ~ 

_______ _______ 11,214 ____________________ _ 
____ ___ _______ __ _____ __ _____ __ _____ .051 

11.35 12.07 8.24 8_69 12 .84 . 10.53 
38 .65 37.28 30 .74 33 .08 35 .91 1. 63 
39 .49 38 .32 45 .02 39.89 41.00 70.39 
10.51 12.33 16.00 18.34 10.25 17.45 

- ----- ------ --- - --
100.00 100.00 100.00 100 .00 100.00 100.00 
------ - -----------

4.81 ______________ ______ _ 
59.82 ___ ______ ___ ____ ____ _ 

.94 ________ ______ ______ _ 
13.40 _______ _____ __ ______ _ 

4:72 4.99 5.03 6.39 4.61 3.89 
16.00 ________ ____ __ ____ __ _ 

!OO.OO 
6,303 _______ 6,126 t 5,805 _____________ _ 

11 ,345 __ __ ___ 11 ,027 :j:l0,449 _______ __ ____ _ 

"R efuse from boiler test , labor a tory No. 1358: Combustible, 13.1 2 per cent; ash. 
86.88 pe r cent. 

tSpecifi c gravity of the coke substa n ce, 1.87 ; appa r ent spec ifi c g t'avity of the coke. 
0.93: pE'rcen tage of porOSity, 51 per cent, 

IDe rived from the de termina tion s on the carload sample. 
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CHEMICAL ANALYSES OF IOWA NO. 2 COAL. 

(R.un-of-mine coal fr·om mine No . 5. R eceived f rom Mammoth Vein Coal 
Company, Hamilton, Iowa.) 

Laboratory sample number ... . . . 
Loss of moisture on air drying, 

per cent . . . . . . .. . .. . .......... 

Analysis of air-dried sampl e: 
Proximate- . . 

Moisture .. ... . . . . per cent . . 
Volatile matter . .. . ... . do . .. . 
Fixed carbon ... .. .... do . .. . 
Ash ... . ......... . .. . . do . . . . 

Ultimate-
Hydrogen .. .. . ... .. . . do •. . . 
Carbon . . . .. . ........ do . .. . 
Nitrogen . ..... . ... . . . do . .. . 
Oxygen . ... . ... .. ... : do .. . . 
Sulphur . .. . . . . .. . . ... do .. . . 
Ash .......... . ... . .. . do .. . . 

Calorific value determined, calories 
Calorific value determined, B. T. U . 
Calorific value calculated from ul-

timate analysis-calories .... . . 
Calorific value calculated from ul-

timate analysis-B. T. U .. ... . 

Analysis corrected to sample as 
received: 
Proximate-

Moisture . . .. .. . . . per cent . . 
Volatile matter ......... do .. . . 
Fixed carbon ... . .. . . .. do ... . 
Ash . . ... .... .. ... ... . do .. . . 

Ultimate--
Hydrogen . . ..... . . .. . ,do . · .. . 
Carbon . . .. . . .. . : . .... do ... . 
Nitrogen ..... ... .. . . . do . . . . 
Oxygen .. . . . .. .... ... do . . .. . 
Sulphur .. . . . . . .. . . .. . do . .. . 
Ash . . . . . ....... . . .. . . do . .. . 

Car Sam- S'mple 
Mine Mine sam- Sam- ple of coal 
sam- sam- Car pie vie from from 
pie ole sam- (sec- from gas- coke 

No . 1 No . 2 pie" ond boiler pro- test 
POl" tesln ducer IV ' sh'd 

tion)t test coal 

1289 1291 1570 1608 1490 loll 14l:l3 

9.30 9.50 10.40 15.50 10.40 14.90 ' 10.10 

7.00 6.63 4. 25 1. 76 5 .00 2: 10 9.73 
40.65 40. 82 37.02 39 .09 39 .45 36 .92 39.42 
39 .52 42.40 41.74 42. 04 37.65 36.66 39.41 
12.83 10 .15 16.99 17 .11 17.90 24. 32 11.44 
-------- - - - - -----
100.00 100.00 100 .00 100 .00 100.00 100.00 100.00 
----- ----- - -----
______ ______ 4.84 ____________________ __ _ _ 
______ __ __ __ 60. 36 __ ____ ______ _ ____ _ 
______ ______ 1.46 __ ___ _ 
______ ______ 11.15 _______________________ _ 

5.49 5.74 5.20 6.09 5.28 6.40 4 .37 ______ ______ 16 .99 _______________________ _ 
6,302 ______ 6,212 __________ __ ___________ _ 

11 ,344 ______ 11 ,182 ______ ______ ___________ _ 

______ ______ 6,183 __ ___ _______ ___________ _ 

____________ 11,129 _______________________ _ 

15.65 15 .50 14 .21 16.99 14 .881 16 .69 18.85 
36.87 36.94 33.17 33.03 35.35

1

31.42 35.44 
35 .84 38.37 37.40 35.52 33.73 31.19 35.43 
11. 64 9.19 15 .22 14.46 16.04 20 .70 10.28 

------ - -------
100 .00100.00100.00100,00100.00100.00'100.00 

5.50 ____________ __________ _ 
54.08 ____________________ __ _ 
1.31 ______________________ _ 

19 .23 ______________________ _ 
5.10 5.19 4 .66 5.15 4.73 5.50 3.93 

15.22 ______ ________________ _ 

100 .00 

Calorific value determined, calories 5,716 ______ 5,566 ______ §5,436 __________ _ 
Calorific value determined, B. T. U. 10 ,289 ______ 10,019 ______ §9, 785 ___________ : 

• Represen ts 10 tons of coal. 
tRepresents 6 tons of coal. 
tRefuse from boiler test. laboratory No. 1491 : Combustible, 18.07 per cent; a sh, 

81. 93 per cent . . 
§Derived from the determinations on the carload sample. 
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CHEMICAL ANALYSES OF IOWA NO. 3 COAL. 
(Lump coal from mine NO.4. Received from Gibson Coal Mining Co., Altoona, Ia.) 

Sample 
Sample of coal Coke Mine Mine Car from 

sample sample sam- from coke sample 
boiler washed No.1 No.2 ple* testt test, coalt w a shed 

coal 

. Laboratory sample number ..... . 
Loss of moisture on air drying- 1312 1313 1434 1392 1389 1399 

per cent ..... .. ..... . ........ . 9.60 11.00 9.80 1.50 6.90 4.00 
------------------

Analysis of air·dried sample: 
Proximate-

Moisture ... . .. . ... Per cent .. 5.33 5 .51 4.52 11.11 10.67 1.80 
Volatile matter . ... ..... do . .. '. 41.82 42.04 40:96 36 .69 42 .18 1.95 
Fixed carbon .... .. ... do . . . . 40.69 38. 55 38.99 36.31 38.53 78 . 64 
Ash . . . .. . .. . .. .. . .. . . do . . . . 12.16 13.90 15.53 15.89 8.62 17. 61 

100 .00 100 .00 100.00 100.00 100.00 100.00 

UItimate-
Hydrogen . ....... . .. . do. . .. _____________ _ 4.93 ___________________ _ _ 
Carbon . . .. . . .. .... . . . do. . .. ___ __________ _ 60.62 __ __________________ _ 
Nitrogen .. .... . .... . . do . . .. 1 _______ --- - ---
Oxygen .. . ..... .. .. . . do. . .. _____________ _ 
Sulphur . . . . .......... do.... 6.52 7.59 

.93 ____________________ _ 
11.16 _______________ _____ _ 
6. 83 6.16 4.88 4.76 

Ash . . .. .. . .. . .. . ..... do .. . . 

Calorific value determined, calories 
Calorific value determined, B. T . U. 
Calorific value calculated from ul-

timate analysis-calories . .... . 
Calorific value calculated from ul-

timate analysis-B. T. U . .. . . . 
Phosphorus in coke . . .. ... . .. .. . . 

Analysis corrected to sample as 
received: 
Proximate-

Moisture . . . ..... . per cent.. 
Volatile matter .. . ..... do . . . . 
'Fixed carbon . . .... . . .. do ... . 
A:sh .. . .. . ......... . . . . do ... . 

Ultimate-
Hydrogen . .. .. . ... . . . do .. . : 
Carbon .. .. . . . .. . . . ... do ... . 
Nit rogen .. .. . . ... . ... do ... . 
Oxygen . . . . . .... . .. . . do ... _ 
Sulphur ...... . ..... . do . . . . 
Ash . .. . .. . .... . ..... do . . . . 

Calorific value determined, calories 
Calorific value determined, B. T. U. 

15 . -53 __________________ . __ 

100 .00 

6,539 _____ __ 6, 309 ____________________ _ 
11,770 _______ 11 ,356 _____ _______________ _ 

6,271 ____________________ _ 

_______ ____ .___ 11 ,288 ______________ ______ _ 
_______ _______ _______ _______ _______ .018 

14.42 
37. 81 
36 .78 
10.99 

15.90 
37.42 
34 .31 
12.37 

13.88 
36 .94 
35.17 
14.01 

12.44 
36.14 
35 .77 
15 .65 

16.83 
39 .27 
35 .87 
8.03 

5.73 
1. 87 

75.49 
16.91 

100.00 100 .00 100.00 100.00 100.00 100 .00 

5 . 52 ~ _____ __ ____ __ __ ___ _ _ 
54 .68 ___ ___________ _____ _ _ 

.84 ____ _____ __ _________ _ 
18 .80 _________ __ _____ ___ _ _ 

5. 89 G.76 6.15 6.07 4. 55 4.57 
14.01 ____________________ _ 

100.00 

5,911 _______ 5,691 § 5,679 _____________ _ 
10,640 _______ 10,244 §10,222 _____________ _ 

.Represents 12 tons of coa l. 
, R efuse from boiler t es t, la bora tory No. 139 3: Combustible, 27.11 per cent; a sh, 

72.89 per cent. 
ISpecific gra vity of the coke substance, 1. 88; a pparent specific gravity of the coke, 

0.81 ; per centage of porosity, 57. 
§Derived from the determina tions on the carload sample. 
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CHEMICAL ANALYSES OF IOWA NO. 4 COAL. 
(Lump coal from mine No.3. Received from Centerville Block Coal Com

pany, Centerville, Iowa.) 

Laboratory sample number . .. . . 
Loss of moisture on air-drying-

per cent ... . .. .. . .. . .... . .. . 
Analysis of air-dried sample: 

Proximate-
Moisture ........ per cent .. 
Volatile matter . . . .. . . do .. . . 
Fixed carbon ...... . . do ... . 
Ash . . .. ... .. . ..... . do . .. . 

Ultimate-
Hydrogen . .. .. .. ... . do .. . . 
Carbon .. . ... . .... .. do ... . 
Nitrogen ... ....... .. do .. . . 
Oxygen ........ . .... do ... . 
Sulph ur .. . . ..... . .. do .. . . 
Ash ............ . . . . do ... . 

Calorific value determined-cal-

Mine Mine 
sam- sam-
pie pie 

No.1 No.2 

1323 1324 

9.40 8.60 
----

8.53 8 .25 
39. 12 38.23 
44.55 41.40 

7.80 12 .12 
----
100.00 100.00 

4.42 5.21 

S'mple 
Sample of coal Coke 

Car from ..:tam-
sam- from coke pie 
ple* boiler test w'sh'd testt w'sh'd coalt 

coal 

1437 1380 1378 . 1400 

4 .50 2 .00 3.60 11.00 
--

i 
10.03 11.71 14.81 2.30 
37 .27 34 .79 38 .99 2.60 
41.22 38 .04 38.79 . 82 .14 
11.48 15.46 7.41 12 .96 

----
100.00 100.00100 .00 100.00 

5.31 ___________________ _ 
61.25 ___________________ _ 

.94 ________ __ _________ _ 
16.56 __ ___________ ______ _ 
4.46 5. 14 3.70 3 .33 

11.48 ___________________ _ 

100 .00 

Sam-
pie 

of bri 
quett' 
from 
boiler 
teste 

1488 

3.90 

9.72 
37 .98 
39 .38 
12.92 
--
100.00 

5.42 
62 .52 

.78 
14. 31 
4.05 

12.92 

100.00 

ories .. .. . . ...... . .. . ......... 6,703 ______ 6,237 ____________________ 6,292 
Calorific value determined- B. 

T. U ......... . ...... . ........ 12,065 ______ 11,227 ____________________ 11 ,326 
Calorific value calculated from 
. ultimate analysis-calories ... ------ ------ 6, 165 ____________________ 6.394 

Calorific value calculated from 
ultimate analysis-B. T. U. . .. ------ ------ 11, 097 -------- ------ - ____ _ 11, 509 

Phosphorus in coke............ ------ - ----- ------ -------- --____ .013 -----_ 
-------1----1--- --- ---

Analysis corrected to sample as 
r eceived: 
Proximate-

Moisture . ..... . . per cent .. 
Volatile matter .. . .... do ... . 
Fixed carbon ...... .. clo ... . 
Ash . ... : ....... ... . do .. . . 

Ultimate-
Hydrogen . .. ........ do ... . 
Carbon ...... .... ... do ... . 
Nitrogen .... . ... . ... do .. . . 
Oxygen .... : . . .... .. do ... . 
Sulphur . ... . . ...... do ... '. 
Ash ...... .. .... . . .. do ... . 

Calorific value determined-cal-

17.13 16.14 
35.44 34.94 
40.36 37.84 

7.07 11.08 
----
100.00 100.00 
----

4.00 4.7(l 

14.08 13.48 17. 88 13.05 
35 .. 59 34 .09 37.59 2.32 
39 .37 37 .28 37 .39 73.10 
10 .96 15. 15 7.14 11 .53 

.. _ -
100.00 100.00 100.00 100.00 

--
5.57 ___________________ _ 

58049 _________________ __ _ 
.90 _________________ __ _ 

19.82 ___________________ _ 
4.26 5.04 3.57 2.97 

10. 96 ___________________ _ 

100.00 

13.24 
3G.50 
37.85 
12 Al 
--
100.00 
--

!i.64 
60.08 

.75 
17. 22 
3.90 

12.41 

100 . 00 

ories ... . .... .. ...... : .. ... . . 6,073 ___ ___ 5,957 ** 5,613 ____________ 6,047 
Calorific value determined-B. 

T . U .................. . ...... 10,931 _____ _ 10,723 'H'IO,103 ____________ 10.885 
'Represents 31 tons of coal. 
tRefuse from the boiler test, laboratory No. 1381: Combustible, 19.25 per cent ; 

ash, 80.7 5 per cent. . 
tSpecific gravity of the coke substance, 1.82; apparent specific gravity of the coke, 

0.81: percentage of porosity. 55 . 
§Refuse from the boiler test of the briquettes. labora tory No. 1486: ComlJusti lll e, 

23.82 ner cent: ash, 76.18 per cent. 
""Derived from the determinations on the carload sample. 
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CHEMICAL ANALYSES OF IOWA NO. 5 COAL. 
(Run·of·mine coal from mine No. 1. Received from Inland Fuel Company , 

Chariton, Iowa.)" 

Laooratory Sam pl e numoer .. ... . .... 
Loss of moisture on air drying- per 

cen t .. .... ............. . ...... " . 
Analys is of air·dri ed sample: 

Proximate-
Moisture ... . . .. ... ... per cent .. 
Volatile matter ... .. ... ... do . . . . 
Fixed carbon ..... . ....... do .. . . 
Ash . . ... . ..... ..... .. .. . do ... . 

Ultimate-
Hydrogen . . .. . ....... .. . do ... . 
Carbon .. ....... . . ... . ... do .. . . . 
N itrogen . . . . . ........... do . . . . 
Oxygen ..... .. .. . .... . .. do ... . 
Sulphur ....... : . . .. ..... do . .. . 
Ash .......... ..... . ..... do . .. . 

Calorific value determined-calories. 
Calorific value determined-B. T . U .. 
Calorific value calculated from ultl· 

mate analysis-calories .. ..... ... . 
Calorific value calculated from ulti· 

mate analysis-B'. T . U ........ . .. . 

Analysis corrected to sample as ' r eo 
ceived: 
Proximate-

Moisture . . . . ... .. ... per cent .. 
Volatile matter . . ...... .. do . .. . 
Fixed carbon ............ do . .. . 
Ash ...... .. .... . .. . ... .. do . . . . 

Vltimate-
H ydrogen . . ............. do . .. . 
Carbon ..... . . ....... ... do ... . 
l" itrogen .. ..... .. .. .... . do ... . 
Oxygen . . . .... ... . ... . .. do ... . 
Sulphur . ... ....... . ..... do ... . 
Ash . . . . ... . .. . .. . .. ... .. do ... . 

Calorific value determined-calories. 
Calorific value determined-B. T . U .. 

'Represents 7 tons of coa l. 

Sample 
Mine Mine Sample of coal 

sample sample Car from from 
Sample' boiler coke test No. 1 No.2 testt washed 

coal 

1332 1333 1433 1423 1 4i9-

9.40 7.10 6.80 3.80 6.70 
- - _. 

10.25 12.37 9.22 12.69 13.45 
35 .10 30 .98 32.71 33 .01 33.30 
46. 12 42.95 44.52 40. 37 44.75 
8.53 7.70 13 .55 13.93 8.50 

._--- ---
100.00 100.00 100 .00 100.00 100 .00 

5.35 _______________ _ 
59 .89. _______ _______ _ 
1.22 __ _____________ _ , 

-------- -------- 10.57 ________ _______ _ 
2.04 3.34 3.42 3.21 2.44 

13.55 _________ __ __ __ _ 

100.00 

6,442 _______ _ 6,105 _____ ___ . ______ _ 
11 ,596 _______ _ 10,989 _____ ___ _______ _ 

6,045 _______________ _ 

10,881 __ _____________ _ 

18.69 · 18.59 15.3D 16.01 19 .25 
31.80 34.36 30.49 31 .76 31.07 
41.78 39.90 41.49 38.83 41.75 

7.73 7.15 12. 63 13.40 7.93 

100.00 100.00 100.00 100.00 100.00 
- -_.-

5.74 _______________ _ 
55.81 _______________ _ 

1.14 _______________ _ 
21.49 _______________ _ 

2.39 3.10 3. 19 3.09 2.28 
12.63 _______________ _ 

100.00 

5,8361________ 5,690 t 5,583. ______ _ 
10. 505 _____ --=-:-.::...- --=-10.:,c,.::...242 t 10,049 _______ _ 

tRefuse from the boiler test, laboratory No. 1422: Combustible. 15. 28 per cent ; 
ash, 84.72 per cent. 

lDerlved from the determina tions on the carload sample. 
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BOILER TESTS ON IOWA COALS 

Regular and special observations on test of Iowa No.1 coa l, November 3, 1904. 

Time 

7.43 ____ _ 
8 ____ ___ _ 
8 .20 ____ _ 
8.40 ____ _ 
9 _______ _ 
9.20 ____ _ 
9.40 ____ _ 
10 ______ _ 
10 .20 ___ _ 
10.40 __ _ _ 
11 ______ _ 
11.20 ___ _ 
11.40 ___ _ 
12 ______ _ 
12.20 ___ _ 
12.40 ___ _ 
I _______ _ 
1.20 ____ _ 
1.40 ____ _ 
2 _______ _ 
2.20 ____ _ 
2.40 ____ _ 
3 _______ _ 
3.20 ____ _ 
3.40 ____ _ 
4 _______ _ 
4.20 ____ _ 
4.40 ____ _ 

REGULAR. 

(Duration of trial , 10.017 hours.) 

Temper atures Calorimeter Dra ft pres'res F lue gases 
Steam ---,------;--- - - - w-a-te-r 1-----;--
pres- Flue sepa-
:~~: ~fcJ.t~ Boiler gases, sJf!m ri~t~g 

room bs~!~~1 charge min
u tes 

In I n fu r ' 
hood, nace, 

In in C02. 0 2. CO. 
in ches inches 

of of 
water water 

Lbs. OF. OF. OF. J,bs. Lb •. Per ct Per ct . P er 'ct. 

81 ___________ _ 525 _______ ~____ 0.45 0.09 _____ ~ ___________ _ 
90 45 52 475 4.48 0_029 .22 .07 __ _______________ _ 

100 49 54 517 ______ ______ .33 .09 _________________ _ 
90 50 56 517 ______ -_____ .34 .09 9.4 9.5 0.0 

100 52 58 
92 55 60 

483 4.78 .027 .29 .11 ___ -.-_________ ___ _ 
500 ______ ______ .31 .11 _________________ _ 

96 58 63 514 __ ____ ______ .29 .09 9.8 8.2 .3 
97 59 66 506 4.60 .027 .36 .15-___________ _____ _ 
89 60 66 514 ______ ______ .36 .13 _________________ _ 
83 60 67 507 ___ ___ ______ .39 .15 9.8 9.2 .4 
81 60 67 507 3.69 .02 .52 .27 _________________ _ 
62 62 68 480 ____________ ___ _________ ___ _____________ _ _ 
82 62 69 532-__________ _ .53 .18 7.4 12.5 .0 
78 62 71 556 4.12 .035 .53 .17 ______________ __ _ _ 
84 63 70 524 ______ ______ .36 .10 _________________ _ 
83 64 70 557 ___ __ _ ______ .51 .17 8 .9 9.8 .2 
79 64 71 553 4.00 .029 .52 .20 _________________ _ 
85 64 70 562 ______ ______ .54 .22 _________________ _ 
71 65 71 562- _____ ___ ___ .52 .14 8.7 10. 8 .0 
86 65 72 580 3.86 .026 .61 .20 ______ _______ ____ _ 
64 65 73 552 ______ ______ . 68 .12 _________________ _ 
77 65 73 600 ______ ______ .70 .18 8.0 11.6 .0 
90 66 74 528 4.16 .02 .18 .06 _________________ _ 
83 65 73 537 ___ ___ ______ .44 .17 __ ____ __ _______ __ _ 
82 65 72 539 __ __ __ ______ .44 .19 9.1 10.1 .3 
80 65 72 573 3.95 .022 .54 .19 _________________ _ 
80 63 71 557 ______ ______ .56 .25 _________________ _ 
90 62 70 577 ______ -_____ .61 .22 8.8 10.8 .0 

5 ________ ' 79 61 69 575 4.16 .039 .66 .23 _____________ ____ _ 
5.20 ____ _ 79 60 68 502 ______ ~ _____ ______ _____ ~ _________________ _ 
5.44 ____ _ 83 __ __ _______ _ 537 ______ ______ .66 .10 6.8 13.8 .0 

Total __ 2,596 1,756 1,95616,548 41.80 .274 13.45 4.44 '86 .7 106.3 1.2 
Av . ____ 83 .7 60.5 67.4 534 4.18 .0274 .464 .153 8. 67 10.63 .12 

, 27 
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R egular and special obser va tions on test of Iowa No. 1 coal, November 3, 1904. 
(Continued.) 

SPECIAL. 

Height of water Weight of coal burned Weight of water 
fed to builer 

Time 

I I \ 

In tank In gage During Total During Total glass period perioD 
Inches Inches Pounds Pounds Pounds Pounds 

Start, 7.43 ----- 40.00 2.50 ---------- ---------- ---------- - ---------8.08 _____________ 31.50 4 .75 700 700 1, 632 1,632 
8.42 _____________ 26 .00 5.00 700 1,400 3,409 5,041 9.14 _____________ 27.25 4.75 700 2,100 3,182 8,223 
9.56 ______ _______ 36.50 4.50 700 2,800 3,978 12,201 
10.43 ____________ 24.75 5 .50 700 3,500 4,154 16,355 
11.38 ____________ 31.50 3.00 700 4, 200 4,898 21,253 
12.07 __________ __ 26.50 5 .00 700 4,900 2,779 24,032 
12.50 ____________ 35 .25 2.50 700 5,600 4,779 28,811 1.29 _____________ 29.75 2. 75 700 6,300 4,042 32,853 2.20 _____________ 30 .50 3.25 700 7,000 4,857 37, 710 2.46 _____________ 33.75 3.75 700 7,700 2,172 39,882 3.16 _____________ 32.00 3.50 700 8,400 3,359 43 ,241 4 ___ _____________ 24.50 4.00 700 9,100 4,710 47,951 
4 .42 _____________ 27.50 4.50 700 9,800 4,089 52,040 
Close, 5.44 ______ 40.00 3 .00 531 10, 331 5,333 57,373 

RECORD OF FURNACE CONDITIO::'iS. 

Time Ob3ervation II Time I 'Observation 

Boiler under 
night. 

a load during 1.06 .... . Fire raked, 8 inches thick. 
1.40 . . ... Fire sliced, 10 inches thick. 

7 .. ... . . Cleaned fire. 2 ....... Fi re raked, 10 inches thic!c 
7.43 .... . Test started, fire 2 inches 2.03 .. .. . Cleaning fire. 

thick . 2.18 . .... Fire cleaned, 4 inches thick. 
9.01 . . ... Fire raked, 7 inches thiclc 2.44 ..... Fire raked , 6 inches thick. 
9.33 ... . . Fire sliced, 9 inches thick. 3:10 ... .. Fire raked, 8 inches thick. 
9.49 .. . . . Fire raked, 10 inches thiclc 3.35..... Do . 
10.14.... Do. 3.57... .. Do. 
10.53 ... . Do. 4.30 .. .. . Fire sliced, 9 inches thiclL 
11.10 .. .. Cleaning fire. 5.05 ..... Fire raked. 
11.23 ... . Fire cleaned, 3 inches thiclc 5.08 ..... Cleaning fire. 
11.49 ... . Fire raked , 6 inches thick. 5.20 .... . Fire cleaned, 3 inches thiclL 
12.27 . ... Fire raked, 8 inches thiclc 5.44 ..... Test closed, fire 2 inches thiclL 
12.4 7 . .. . Fire ral,ed, 7 inches thick. 

Refuse dark and heavy. Coal burned freely with long flame. 99 firings 
during test . 
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Steam Test of Iowa No.1 Coal 

CONDITIONS OF BOILER TRIAL. 

Made by boiler division, United States Geological Survey. 
At fuel-testing plant, Louisiana Purchase Exposition, St. Louis, Mo. 
Kind of boiler, Heine safety. 
To determine the economy of coal as a fuel. 
Steam jets not operated. Hughes apparatus operated. 
Kind of fuel, Iowa No. 1. . 
Kind of furnace, hand fired. 
State of the weather, cloudy. 
Method of starting and stopping the test, alternate. 
Number of boiler (plant number), 2. 
Type of boiler, water tube. 

1. Date of tr\al, November 3, 1904. 
2. Duration of trial ...... ........... .. .. ..... .. . ..... . . hours .. 

DIMENSIONS AND PROPORTIONS. 

3. Grate surface . ...... .. ..... .. . ........ . .. ... . ... square feet .. 
3.1 Width of grate ....... . ..... .. .. . ..... . .. ......... . .... . feet .. 
3.2 Length of grate ....... . ... .. .. ... . .. . ... .. . . .. ... . .. ... . do .. 
4. Height of furnace ..... . . . ....................... .. .. inches .. 
5. Approximate width of air spaces in grate ................. do .. . 
6. Proportion of air space to whole grate surface .... . . per cent . . 
6.1 Area of chimney . . " .......... . .. .......... .. : ... square feet .. 
6.2 Height of chimney above grate ... ...... . . .... .... ... . .. feet. . 
6.3 Length of flue connecting to chimney ..... ... .... .. ... ... do .. 
6.4 Kind of draft .............. . .... . ........ : ........ .......... . 
7. Water-heating surface . .... .. .... . . . .... .... ... .. square feet .. 
7.1 Outside diameter of shell ........................... .. inches .. 
7.2 Length of shell (outside to outside of heads) . . . . ..... . .. feet . . 
7.3 Number of tubes .... .. ............... . ... .. .. .. ........... .. . 

D· t f t b (t'd . 'd) S inches .. 7.4 lame er 0 u es ou Sl e-mSl e ..... -.. ......... . ~ .. do .. .. 

7.5 Length of tubes exposed ................................ feet .. , 
8. Superheating- surface ......... . . ... .. ..... . .. . .. Square feet .. 
9. Ratio of water-heating surface to grate surface ......... ...... . 

10. Ratio of minimum draft area to grate surface . .. . ........... " . 

AVERAGE PRESSURES. 

11. Barometer ......... . .. . .. .. . . .. ...... .. {~~~~~~. ~~ . ~pe~~~~;: : 

11 1 St b . h { .. do .. .. . eam pressure y gage per square mc . .. ......... . . do ... . 

12. Force of draft between damper and boiler .. .. . inches of water . . 

10.017 

40.55 
6.16 
6.58 

26. 
.5 

44 
7.67 

113.25 
None 

Natural 
2,031 

42.94 
21.58 

116 
3.5 
3.26 

17.87 
None 

50.1:1 
1 : 9.1 

29 .61 
14.53 
83.70 

*98.23 
.46 

13. Force of draft in furnace ... ...... .... ........ .... .... · .. do.... .15 
14. Force of draft or blast in ash pit. ................. .... do·. ·.. . 0 

"Absolute. 
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AVERAGE TEMPERATURES. 

15. Of external air .. ........... ..... . .. . ............... degrees. . 60.5 
16. Of fireroom ...... ... ........... .. ... : . ................. do..... 67.4 
17. Of steam ............. .... ........... .. ..... ... .... . . . do. . . . 326.3 
18. Of feed water in tank ..... ... .. .... . .. . . . ........ .. .... do.... 57.4 
19. 
20. 

Of feed water entering economizer ............. . .. ..... do . .. . 
Of feed water entering boiler ..... .... .......... .. ..... do ... . 

21. Of escaping gases from boiler ....................... .... do ... . 
22.. Of escaping gases from economizer .... .. : .... ........ .. do .. . . 
22.1 Of furnace ..... ..... . ... ............................. do .. . . 

FUEL. 

195 
534 

23. Size and condition : Nut-small, 80 per cent; sl~ck, 20 per cent; dull. 
24. Weight of wood used in lighting fire ................ pounds.. None 
25. Weight of coal as fired ..... . ................... : ..... . do .. . . 10,331 
26. Percentage of moisture in coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8.69 
27. Total weight of dry coal consumed .......... : ........ pounds .. 9,433 
28. Total ash and refuse ... ... . . . .. ........................ do. . .. 1,875 
29. Quality of ash and refuse: Clinker .... .... ... . .... · .. . per cent. . 63 

30 T t I nib t ·bl d {POUndS.. 7,558 
• 0 a co us 1 e consume ....................•.. do .... *7,292 

31. Percentage of ash and refuse in dry coal. ..................... 19.88 

PROXIMATE ANALYSIS OF COAL. 

32. Fixed carbon .. ............. . ... ... .... . .. .... ... .. . . 
33. Volatile matter . ..... ; . ........................ .. .. . 
34. lVloisture ...................... . .. .... ........ .... . . 
35. Ash ................... ... .. . .............. . . ...... . 

36. Sulphur, separately determined .. . .................. . 

ULTIMATE ANALYSIS OF DRY COAL. 

37. Carbon (C) ........ . .............................. . 
38. Hydrogen (H) ...... .. . .. ......... ....... ... . . ... .. . 
39. Oxygen (0) ....... .. .... ... .. . .............. .. .... . 
40. Nitrogen (N) ... . .................. : ....... .. . .. . .. . 
41. Sulphur ·(S) . . .. ........ ....... ......... .. ... ..... . . 
42. Ash ....... . ............ . ............ .. ............ . 

Per cent 
of coal 

39.89 
33.08 
8.69 

18.34 

Per cent of 
combustible 

54.66 
45.34 

100.00 100.00 
6.39 

61.67 77.17 
4.01 5.02 
6.26 7.83 
.97 1.21 

7.00 8.77 
20.09 . .......... 

100.00 100.00 
43. Moisture in sample of coal as received. . . . . .. .. . ...... 8.69 

ANALYSIS OF ASH AND REFUSE. 

44. Carbon ..... . .. ... . . .. ........................... .. per cent. . 13.12 
45. Earthy matter . . .... .. .. ...... . ..... . .. .... . ........... do. . . . 86.88 

. 'Calcul a ted from chemistry of ash. 
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FUEL PER HOUR. 

46. Dry coal consumed per hour ...... .... ...... .... . ... .. . pounds .. 

47. Combustible consumed per hour ........ ...... ... . S •• do ... . 
t . . do .... . 

942 
755 

*728 

421 

48. 
49. 

Dry coal per square foot of grate surface per hour ....... do ... . 

C~~rb~~;~e. ~~~ .~:~~~~ .f.O.O.t.~: .~~.t~~~~~~~i~.~ .s~.r.f~~~ {: :~~: :; : 
23 .23 

.372, 
*.358 

CALORIFIC VALUE OF FUEL. 

50. Calorific value by oxygen calorimeter per pound of dry coal, 
B. T. U ... . .. ... .. .. ..... . .......... : ... .. ..... .. .. . . . . .. .. 11,443 

51. Calorific value ' by oxygen calorimeter pe.r pound of combustible, 
B. T. U ...... ... ..... ... ........................ ...... ..... 14,320 

52. Calorific value by analysis, per pound of dry coal, B. T . U .. .... 11,257 
53. Calorific value by analysis, per pound of combustible, B. T. U:. 14,087 

QUALITY OF STEAM. 

54. Percentage of moisture in steam . . .. .. .... ....... . .. . .. . ..... . .651 
55. Number of degrees of superheating ....... . ............ : ..... . 
56. Quality of steam (dry steam=unity) ...... .... .. ..... per cent .. 99.5 

WATEl<. 

57. Total weight of water fed to boiler ... ... ... ... .. . ... pounds .. 57,373 
58. Equivalent water fed to boiler from and at 212"' ........ do . . .. 68,675 
59. Water actually evaporated, corrected for quality of steam. do . ... 57,086 
60. Factor of evaporation ..... .. . . .... . ..... ..... ........ .. ...... . 1.197 
61. Equivalent water evaporated into dry steam from and 

at 2120. . ................ . . ... ... . .. . .... ........ .. pounds .. 68,332 

WATER PER HOUR. 

62. Water evaporated per hour, corrected for quality of 
steam .. . .... ....... .... ..... . ..................... pounds.. 5,690 

63. Equivalent evaporation per hour from and at 2120 ....... do. . .. 6,822 
64. Equivalent evaporation per hour from and at 2120 per square 

foot of water,heating surface . ..... ..... ...... ... ... . pounds. . 3.36 

HORSEPOWER. 

65. Horsepower developed , (34% pounds of water evaporated per 
hour into dry steam from and at 2120=1 horsepower) ....... . 

66. Builders' rated horsepower ..... . . . ..... ...... ........ : ...... . 
67. Percentage of builders' rated horsepower developed ........... . 

ECONOMIC RESULTS. 

68. Water apparently evaporated under actual conditions per pound 

197.7 
210 
94.16 

of coal as fired . (Item 57+item 25) ................. pounds . . 5.55 
69. Equivalent evaporation from and at 2120 per pound of coal 

as fired. (Item 61+item 25) .... .. .... . ............ po~nds.. 6.61 
70. Equivalent evaporation from and at 2120 per pound of dry coal. 

(Item 61 +item 27) . .. . ..... ... ..... . . . . .. . . . ... ... pounds .. 7.24 

·Calcula t ed from chemistry of ash. 
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71. Equivalent evaporation from and at 2120 per pound S • . do . ... 9.04 
of combustible (Item 61 -o- item 30) , .... . . ......... t do. .. . *9.37 

72. 

73. 

EFFICIENCY. 

Efficiency of the boiler (heat absorbed by the boiler 
per pound of combustible divided by the heat value S per cent. . 
of 1 pound of combustible ........ " .... , ........ l .... do . . , . 

Efficiency of boiler, including the grate (heat absorbed by the ' 
boiler per pound of dry coal divided by the heat value of 

6C1.96 
*63.19 

1 pound of dry coal) ...... . . . . ..... ..... ..... . . . per cent.. 61.10 
I 

COST OF EVAPORATION . 

74. Cost of coal per ton of 2,00'0 pounds delivered in boiler room 
(assumed) .... . ...... . .. . .... . .... . . ... .. . ............. . , . $1.00 

75. Cost of fuel for evaporating 1,000 pounds of w'ate'r under ob-
served conditions ........ . ..... ... ... . '. . . . . . . . . . . . . . . . . . . . . $0.09 

76. Cost of fue l used for evaporating 1,000 pounds of water from 
and at 2120 

• ••••••••• ••• • ••••••• • •• ••••• • •••• ••• •••• •• • • •••• $0.0756 

• Si\lOK E OBSERVATIONS. 

77. P ercentage of smoke as observed .. .... ..... ..... ... . , . . . ..... . ,50.4 
78. Weight of soot per hour obtained from smoke meter .. ounces .. 
79 . Volume of soot per hour obtained from smoke 

m eter .. .. .... .... .. .. ...... .. . ..... . ..... .. ... cubic inches .. 

METHOD OF }' IRING. 

80. Kind of firing (spreading, alternate or coking) . . . . . . . . . . . . . . .. Alternate ' 
81. Average fhickness of fire . ... . ........................ inches. . 8 
82. Average intervals between firing for each furnace during tim e 

when fires are in normal condition .. . ...... .. ...... minutes. . 6 
83. Average intervals between times of leveling or breaking 

up .......... . ...... ..... ................. ', . .. ... minutes.. 30 

ANALYSIS m' THE DRY GASES. 

84. Carbon dioxide (CO,) . . ... . .. . ....... .. . . .......... per cent. . 
85. Oxygen (0) .. . . .... . .. ......... .. ..................... do ... . 
86. Carbon monoxide (CO) . ..... ... ............ .. ..... . .. .. do .. . . 
87. H ydrogen and hydrocarbons .. ' .. . ... ... ....... ....... . . . do ... . 
88. Nitrogen (by differ ence) (N) .. .. ............ ...... ..... do .. .. 

8.67 
10.63 

.12 

80,58 

HEAT BALAN CE, OR DISTRffiUTION OF THE HEATING VALUE OF THE COi\IBUSTIBLE. 

Total h eat value of 1 pound of combustible, B. T . U ... .... . .. .. 14,3 20 
B . T . U. Per cent. 

1. H eat absorbed by the boiler= evaporation from and at 212 0 

per pound of combustible x 965.7 ............ , . .. . . . . .. .. 9,049 *63.19 
2. Loss due to moisture in coal = per cent of moisture r eferred 

to combustible -o- 100 x [ (212 - t) + 966+ 0.48 (T- 212)] (t = 

temperature of air in the boiler room; T = that of the 
fiue gases) .. . .... .. .. ....... . .................... . . .. 151 1.05 

'Calculated from chemistry of ash. 
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424 F UEL VALUE OF IOWA COALS 

3. Loss due to moisture formed by the bUl:ning of hydrogen= 
per cent of hydrogen to combustible+ 100 x 9 x U212-t) + 
966+0.48 (T - 212)] ................................... 572 3.99 

4. Loss due to heat carried away in the dry chimney gases= 
weight· of gas per pound of combustible x O.24 x (T- t) . ... 2,442 17.05 

5. Loss due to incomplete combustion of carbon= 
CO per cent () in combustible 

CV
2
+ ()VX 100 X lO,150... . .... . . ... 107 .75 

6. Loss due to unconsumed hydrogen and hydrocarbons, to 
heatinG the moisture in the a ir, to radiation, and unac-

. counted for . (Some of these losses may be separately 
itemized if data are obtained from which they may be 
calculated) . . . .... ...... .. .. . ..... . . . .. ...... .. .... . . 1,999 13.97 

REMARKS. 

Dry coal per indicated horsepower hour = 3.91 pounds. 
Dry coal per electrical horsepower hour = 4.82 pounds. 

· Ca lcula ted from chemistry of a sh. 

100.00 
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Regular and special observation on test ot I owa No. 2 coal, November 28, 1904. 

Time . 

7.29 ____ _ 
7040 ____ _ 
8 _______ _ 
8.20 ____ _ 
8040 ____ _ 
9 _______ _ 
9.20 ____ _ 
9040 ____ _ 
10 ______ _ 
10.20 ___ _ 
10.40 ___ _ 
11 _____ _ _ 
11. 20 ___ _ 
11040 ___ _ 
12 ______ _ 
12.20 ___ _ 
12 .40 ___ _ 
I _______ _ 
1.20 __ __ _ 
1.40 ____ _ 
2 _______ _ 
2 .20 ____ _ 
2.40 ____ _ 
3 _______ _ 
3 .20 ____ _ 
3.40 ____ _ 
4 _______ _ 
4.20 ____ _ 
4.40 ___ _ _ 
5 _______ _ 
5.24 ___ _ -

REGULAR. 

(Duration of trial, 9.917 hours.) 

Temperatures Calorimeter Draft pres ' r eS Flue gases 

Water Steam 
pres
sure 
gage Out

side 

Flue sepa-
Boller gases, s~~::n. ~~t~g 
room base o r charge mln-

In In fur
hood, nace, 

In in CO •. 0 2. CO. 
s tack utes 

inches inches 
of of 

water water 
Lb.. o f. OF. Lb.. Lb •. Per ct. Per ct . Per ct. 

85 ___________ _ I 615 ______ ______ 0.58 0 .14 _________________ _ 
97 30 50 625 ______ ______ .59 .13 _________________ _ 
92 32 50 650 4.51 0. 033 .62 .16 _________________ _ 
91 34 51 640 ______ ______ .61 .18 7.2 ' 12.2 0 .0 
89 35 51 610 ______ ______ .57 .18 _________________ _ 
81 36 52 615 4 .07 .04 .61 .26 _______________ __ _ 
84 38 53 635 ____________ . .53 .16 8.9 10.6 .0 
81 39 54 605 ______ ______ .59 .19 ____________ _____ _ 
80 40 56 605 3 .98 .037 .61 .20 ______ ___________ _ 
78 41 57 615-___________ .59 .22 8.011.7 .0 
79 43 58 615 ______ ______ .57 .24 ________________ ~_ 
80 45 59 615 3.86 .04 _________________________ __ __ _ 
81 48 63 630-_____ ______ .56 .17 7.6 11.8 .0 
77 50 63 625 ______ ______ .57 .15 _________________ _ 
79 51 64 635 3 .93 .045 .62 .24 _________________ _ 
85 52 64 655 ______ ______ .68 .20 8.8 10.2 .3 
78 52 64 620 ______ ______ .59 .20 _________________ _ 
83 54 65 630 4.05 .034 . 60 .22 _______________ __ _ 
83 54 66 600 ______ ______ .69 .22 8.2 11.8 .0 
82 55 66 645 ______ ______ .68 .24 _________________ _ 
80 56 67 570 3.81 .04 ___ _ ~ __________ ______________ _ 
81 56 70 630 ______ ______ .61 .12 7.5 12.3 .0 
82 57 ·69 650 ______ ______ .66 .26 ___________ ~ _____ _ 
83 57 70 655 4.05 .02 .63 .15 _______ __________ _ 
82 57 70 655 ______ ______ .70 .25 8:6 10.7 .2 
75 57 70 650 ____ __ ______ .68 .30 _________________ _ 
81 57 70 650 4.10 .04 .68 .30 _________________ _ 
82 57 70 645 ______ __ ____ .66 .27 8.3 11 .5 .4 
81 57 68 635 ______ ______ ' .68 .22 ____________ _____ _ 
81 . 56 68 560 4.21 ' .045 ________________________ _____ _ 
84 ___________ _ 645 ______ ___ ___ .59 ______ 7.9 12.0 .0 

Total __ 2,557 1 ,396 1 ,798 19,430 40.57 .374 17 .35 5.57 81.0 114 .8 .9 
Av. ____ 82.5 48 62 627 4.057 .0374 .62 .21 8.1 11.48 .09 
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Regular and special observations on t est of Iowa No.2 coal, November 28, 1904-
Continued. 

SPECIAL. 

Height of water Weight of coal burned Weigbt 01 water 
fed to boiler 

Time 

I 
In gage During 

I 
During 

I 
In tank glass period Total period Total 

Inches I nches Pounds Pounds \ Pounds ·Pounds 

Start, 7.29 ______ . 40.00 3.75 ---------- ---------- ---------- ----------7.57 _____________ 31.00 4.50 700 700 2, 177 2. 177 8.27 _____________ 24.50 3.00 700 1,400 3,435 5,612 8.56 _____________ 30.00 3.25 700 2, 100 2,760 8,372 9.46 _____________ 26.50 3.50 700 2,800 4,562 12,934 10.22 ____________ 29.50 5.25 700 3,500 3,046 15,980 
11.16 _______ J ____ 25 .00 2.00 700 4,200 4,533 20,513 
11.47 ----r------- 30.00 2.00 700 4,900 3,510 24,023 12.16 ____________ 28.00 4.25 700 5,600 2,518 26,541 1.04 _____________ 27.50 4.75 700 6,300 4,298 30,839 1.38 _____________ 28.50 2.75 700 7,000 3, 798 34,637 2.23 _____________ 24 .00 2.75 700 7,700 3,438 38,075 2.54 _____ ____ __ __ 24 .00 2.00 700 8,400 2,794 40,869 3.25 __________ ~ __ 20.00 2.75 700 9,100 3,149 44,018 3.57 _____________ 30.00 4.75 700 9,800 3,164 47,182 4.33 _____________ 30 .50 4.50 700 10,500 3,228 50,410 
Close, 5.24 ----- 40.00 3.25 486 10,986 4,620 55,030 

RECORD OF FUR,,"AC'E CONDITIONS. 

Time Observation 

Boiler under light load duro 
ing night. 

7 .... . . Fire cleaned. 
7.29 . . . T est started , fire 2 inches 

thick. 
8.50 . . . Fire raked, 7 inches thick. 
9.10 ... Fire sliced, 8 inches thick. 
9.43 .. . Fire raked, 8 inches thiclc. 
10.05 .. Do. 
10.16 .. ' Fire sli ced, 9 inches thick. 
10.36 .. ' Fire raked, 10 inches thiclL 
10.55 . . ' F'ire raked, 8 inch es thick 
11.02 .. ' Cleaning fire. 
11.12 . . Fire cleaned, 3 inches thick 
11.50 . . Fire raked, 6 inches thiclL 
12.14 .. Fire raked, 8 inches thiclc 
12.44 . . Do. 
1.09 .. . Do. 

II Time 
--~--~~.~~~~--~~--

1.16 · . . . [Fire sliced, 8 inches thiclt. 
1.29 .. Fire raked, 8 inches thiclL 

Observation 

1.55 Cleaning fire. 
2.05 Fire cleaned, 3 inches thick 
2.37 Fire raked, 7 inches thick .. 
3.0a Fire raked, 8 inches thiclL 
3.32 Do. 
3.50 Do. 
4.12 Do. 
4.16 Fire sliced, 8 inches thiclc 
4.46 . Fire raked, 9 inches thick. 
4.56 Cleaning fire. 
5.05 Fire cleaned, 3 inches thick. 
5.20 Fire raked, 2 inches thick. 
5.24 . . . Test closed, fire 2 inches thick 

Clinl,er dark and heavy. Firing deadened the fire. Coal did not burn 
freely. 106 firings during test. 



BOILER TESTS ON lOW A COALS 

Steam Test of Iowa No.2 Coal 

CON DITIONS OF BOILER TRIAL. 

Made by boiler divis ion, United States Geological Survey. 
At fuel-testing plant, Louisiana Purchase Exposition, St. Louis, Mo. 
Kind of boiler (commer cial name) , Heine Safety. 
To determine the economy of coal as a fu el. 
Steam jets not operated . Hughes apparat us operated. 
Kind of fuel, Iowa No. 2. 
Kind of furnace, hand fired . 
State of the weather, cloudy. 
Method of starting and stopping t he test, a lternate. 
Number of boiler (plant number ), 2. 
Type of boiler , water tube. 

1. Date of t rial , November 28, 1904. 

427 

2. Duration of t rial .. ...... . . . ..... . .. . ..... . . . ... . ... . . . hours . . 9.917 
3-10 Dimensions and propor tions of boiler same as given in test of coal NO . 1. 

11. 

11.1 

12. 

AVERAGE PRE S SURES. 

Barometer .. . .. . ... . .. ... . . . . ... .... . . 5 inches of mercudry .. 
( .... . .. . ... poun s . . 

St b '" . h ' 5 .. do . .. . eam pressure y gage per sq uar e lUC ... . . . .. . .• l .. do . . . . 

Force of draft between damper and boiler ... . .. inches of water' .. 

'''''t 
29.23 
14.35 
82.5 

*96.85 
.62 

13. Force of draft in furnace ...... .. .. .. . . ....... . ......... do . . . . .21 
14. Force of draft or blast in ash pit. .... .. ............. do.. .. 0 

AVERAGE TEMPER ATU RES. 

15. Of external a ir . .. .............. " ......... . ... . ..... degrees. . 48 
16. Of fireroom ........... . .. . .... ... . .. .............. . .. . do ...... '62 
17. Of st eam . ...... .. . . ... ... . .. .. . .. . ........... . ........ do. . . . 325.3 
18. Of feed water in tank .. .. . .. ..... .. ...... . .. .. .... . ... do . .. . 
19. Of feed water entering economizer .......... . .... . .. . .... do ... . 
20. Of feed water entering boiler ........ .. .. . .... . .... . .... do .. . . 
21. Of escaping gases from boil er ... .... . ........ .. . . ...... do . . . . 
22. Of escaping gases f rom economizer . . .. ... .. ... . . . ....... do .. . . 
22.1 Of ' furnace . .. ... . ........... .. ... . .. ... .. . .. .. . .. . .... do . . . . 

~·UEL. 

48 

169 
627 

23. Size and condition : Nut-small , 50 per cen t; slack , 50 per cent; very dirty. 
24. Weight of wood used in lighting fire ... .... . ..... . . . . . pounds.. None 
25 . . Weight of coal as fired ........... .. ... ... .. . ... . . , . . ... do . . . . 10,986 
26. P ercentage of moisture in coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14.88 
27. Total weight of dry coal consumed ... . ...... . . . ..... . pounds.. 9,351 
28. Tota l ash a nd r efuse ... . . . ............ .. ........ .. ..... do . . .. 1,629 
29. Quali ty of ash a nd r efuse, clinker ... : . . .. .. . . ... .. . . . per cent. . 58 

?O T t l b t'bl d 5 pounds .; 7,722 
u . 0 a com us 1 e consume ... .. .......... .. ..... , l . . do .. .. 17,294 

31. P ercentage of ash and refuse in dry coal. . . . .. . . . . . . . . . . . . . . . . . 17.44 

• Absolute. 
,Calc ul a t ed f r om chemi s try o f ash . 
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PROXIMATE ANALYSIS OF COAL. 

32. Fixed carbon 

Per cent Per cent of 
of coal combustible 
33.73 48.83 

33. Volatile mattel: 35.35 51.17 
34. Moisture ......... .. .. ......... .... ... . .............. . 
35. Ash ....... .... .. . ... .. ........... . .. .. .... . ... .. .. . 

14.88 
16.04 

100.00 100.00 
36. Sulphur, separately determined ... ............ ..... . . 

ULTIMATE ANALYSIS OF DRY COAL. 

37. Carbon (C) ... .. .... . . . ........ . ................... . 
38. Hydrogen (H) ............................ .. .... ... . 
39 . Oxygen (0) .... . ...... . .. . ............ .... . ... ' .. ... . 
40. Nitrogen (N) ....... ... .. ... . . .................... . 
41. Sulphur (S) . .. ................. ...... .. .... ....... . 
42. Ash ... . . . ....... . ................................. . 

4.73 

62.04 
4.49 
7.59 
1.50 
5.56 

18.82 

76.42 
5.53 
9.35 
1.85 
6.85 

100.00 100.00 
43. Moisture in sample of coal as received ................ . 14:88 

ANALYSIS OF ASH AND REFUSE . 

44. Carb.on ... ........ ... .. ...... ......... .. .... ....... per cent. . 18.07 
45. Earthy matter : . . ...................... . .............. do. . . . 81.93 

46. 

47. 

48. 
49 . 

FUEL PER HOUR. 

Dry coal consumed. per hour ......................... pounds .. 

Combustible consumed per hour ... .. .. ..... . ... . { 
.. do . .. . 
. .do ... . 

Dry coal per square foot of grate surface per hour .... .. . do ... . 
Combustible per square foot of water·heating surface per 

J .. do ... . 
t .. do ... . hour 

CALORIE'Ie VALUE OF FUEL. 

50. Calorific value by oxygen calorimeter per pound of dry coal, 

944 
779 

*736 
23.28 

.383 
*.363 

. B. T. U . ....... . ............................... .. ............ 11;497 
51. Calorific value by oxygen calorimeter per pound of combustible, 

B. T . U .... .............. .. .. ............. . ................. 14,162 
52. Calorific value by analysis per pound of dry coal, B. T . U .... 11,4'44 
53. Calorific value by analysis per pound of combustible, B. T . U .... 14,097 

QUALITY OF STEAM. 

54. Percentage of moisture in steam ............................. . 
55. Number of degrees of superheating ..... .. ................... . 
56. Quality of steam (dry steam=unity) .. ; .............. per cent . . 

'Calculated from chemistry of ash. 

.913 
None 

99.3 
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WATER. 

57. Total weight of water fed to boiler .................... pounds .. 55,030 
58. Equivalent water fed to boiler from and at 2120 . .......... do .... 66,394 
59. Water actually evaporated, correct ed for quality of steam . . do .... 54,645 
60. Factor of evaporation ...................... . ... . '. . . . . . . . . . . . . . 1.2065 
61. Equivalent water evaporated into dry steam from and at 

2120 
•••••• •• ••••••• • •••••• • ••• • •• • • •••• • •••••••••• • pounds .. 65,929 

WATER PER HOUR. 

62. Water evaporated per hour, corrected for quality of 
steam ....... .. ........ . ... ...... ... .. . . ..... ' ...... pounds.. 5,510 

63. Equivalent evaporation per hour from and at 2120 . . . ... do. . .. 6,648 • 
64. Equivalent evaporation per hour from and at 2120 per 

square foot of water-heating surface .... .... .... .. .. pounds. .. 3.27 

HO,RSEPOWER. 

65. Horsepower developed (34lh pounds of water evaporated per 
h'our int o 'dry steam from and at 2120=1 horsepower ) . . . . . . . . . . 192.7 

~6. Builders' rated horsepower. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210 
67. P ercentage of builder's rated horsepower developed. ........... 91.76 

ECONOMIC RESULTS. 

68. Water apparently evaporated under actual conditions per pound 
of coal as fired . (Item 57+item 25) . . .. . . . .. . . ... . . . pounds. . 5.01 

69. Equivalent evaporation from, and at 2120 per pound of coal 
as fired . '(Item 61+item 25) .. . ...... .. ........... . . . pounds . . 6 

70. Equivalent evaporation from and a t 2120 per pound of dry coal. 
(Item 61 +item 27) .. .. ... .... . .. ...... . ...... .. . . . . pounds .. 7.05 

71. Equivalent evaporation from and at 2120 per pound S •• do. ... 8.54 
of combustible. (Item 61 + item 30) ... ... . .. ...... t .. do . . . . *9.04 

EFFICIENCY. 

72. Efficiency of the boiler (heat absorbed by the boiler 
per po.und of combustible divided by the heat 5 per cent. . 58.23 
value of 1 pound of combustible) .. . .............. l .. . . do . ... *61.64 

73. Efficiency of boiler, including the grate (heat absorbed by the 
boiJ.er per pound of' dry coal divided by the heat value of 
1 pound of dry coal) ....... . , . .................... per cent .. 59.2·2 

COST OF EVAPORATION. 

74. Cost of coal per ton of 2,000 pounds delivered in boiler room 
(assumed) .. . . .. .... . ..... ..... . .. . . .. .. . . ... . .. . . .. . . ... .. $1.00 

75. Cost of fu el for evaporating 1,000 pounds of water under ob-. served conditions ....... ....... ... .. . . ..................... . $0.0998 
76. Cost of fuel used for evaporating 1,000 pounds of water from and 

at 2120 ..... ... . .. . ... ............ . .. . . . .. .. ..... . .. . ...... . $0.0833 

'Cal culated frol}1 chemistry of ash. 

, 
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SMOKE OBSERVATIONS . 

77. Percentage of smok,e as observed .. . .. .. '" . .. . '" .. .. , .. ... . . . . 46.8 
78. Weight of soot per hour obtained from smoke meter . ... ounces . . 
79. Volume of soot per ,hour obtained from smoke 

meter ....... . .... . . . .. . ... ...... ... ... ....... cubic inches . . 

METHOD OF FIRING. 

80. Kind of firing (spreading, alternate or coking) .. .. ...... . " ... ,. Alternate 
81. Average thickness of fire ...... . . . ..... . ... .. ........ -. i·nches. . 8 
82. Average intervals between firing for each furnace during time 

when fires are in normal condition . .... . ......... . . minutes. . 5.6 
83'0 Average intervals between times of leveling or breaking 

up ... ... ... ......... ... . . ... . ........... .. ....... minutes 25 

ANALYSIS OF THE DRY GASES. 

84. Carbon dioxide (CO,) ... . ...... . . ... .. . .... ...... ... per cent.. 
85. Oxygen (0) ........... . ..... . ... ............. . ...... .. do ... . 
86. Carbon monoxide ' (CO) ................ . .. . ....... .... . . do ... . 
87. Hydrogen and hydrocarbons .. .... . ... . ... . .. . .. . . .. .... do ... . 
88. Nitrogen (by difference) (N) . . ... ... ........ ... ........ do . .. . 

8.1 
11.48 

.09 

80.33 

HEAT BALANCE, OR DISTRillUTION OF THE HEATING VALUE OF THE COMBUSTillLE. 

Total heat value of 1 pound of combustible, B. T. U ...... .... . . 14,162 

B. T . U. Per cent. 
1. Heat absorbed by the boiler=evaporation from and at 2120 

per pound of combustible x965.7 . .. .... ........ ..... .. 8,730 *61.64 
2. Loss due to moisture in coal=per cent of moisture referred 

to combustible-<- 100 x [(212- t) +966+0.48 (T-212)] (t= 

t emperature of air in t he boiler room; T=that of the fiue 
gases .. . .... . ...... ....... . ..... . .. . .. .. ....... . .. _ . . 279 1.97 

3. Loss due to moisture formed by the burning of hydro
gen=per cent of hydrogen to combustible-<-100 x 9 x [ (212-
t) +966+0.48 (T- 212)] .................. . .. '.. . . . .. . . 650 4.59 

4. Loss due to heat carried away in the dry chimney gases= 
weight of gas per pound of combustible xO.24 x (T - t) .... 3,137 22.15 

5. Loss due to incomplete combustion of carbon= . 
CO per cent C in combustible 

C02+COX 100 X 10,150 .. ,. 

6. Loss due to unconsumed h ydrogen and hydrocarbons, to 
heating the moisture in the air, to radiation, and unac
counted for . (Some of t hese losses may be separately . 
itemized if data are obtained from which they may be 

85 .62 

calculated) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,281 9.03 

REMARKS. 

Dry coal per indicated horsepower hour=4.01 pounds. 
Dry coal per electrical horsepower hour= 4.9 5 pounds . 

• Calcula ted 'from chemistry of ash. 

100.00 • 
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R egu lar and special observations on t est ot Iowa NO.3 coal, Novem·ber 8, 1904. 

Time 

7.46 -----
8 --- ---- -

8.20 --- - -
8.40 --'---

9 --------
9.20 -----
9.40 - - ---

10 -------

10.20 ----
10.40 ----
11 -------
11.20 - -- -
11.40 ----
12 -------
12.20 ----
12.40 --- -

1 ------- -

1.20 - - ---
1.40 ..,. ----
2 ------ --
2.20 -----

2.40 -----
3 ----- - --

3.20 -----
3.40 --- --

4 - - --- - --
4.20 -----
4.40 -----
5 --------
5.20 -----

5.48 -----

Steam
pres
sure 

REGULAR. 

(Duration of trial, 10.033 hours.) 

Temperatures Calorimeter Draft pres'res 

• Water In In fur-

Flue gase~ 

gage Out-
Flue Steam separ- hood, nace, 

Boiler gases, . _ ated in in in CO •. 
room baseOI cg~~ge 10 min lnches inches 

CO . 0 •. 
side 

stack utes of of 
water water 

. Lb •. OF . OF . OF. Lb • . Lb • . Per ct . Per ct. Per ct. 

82 47 50 ------ ------ - ----- 0. 12 0.06 ------ - ----- ------
78 47 50 580 ------ .69 .18 ------ ----- - ------

84 47 50 625 ------ .73 .24 ------ ------ ------
84 47 48 555 4.10 0.043 .47 .21 7.2 12.0 0.0 
82 48 49 550 ------ ------ .47 .15 ------ ------ ----- -

83 50 51 556 ------ ------ .47 .19 ------ ------ ----- -
83 51 51 560 4.08 .038 .55 .30 8.7 11. 6 .3 
83 52 56 560 ------ ------ .51 .18 ------ ----- - ------
86 53 58 555 ------ ------ .54 .26 ------ ------ ------
78 54 60 549 4.08 .059 .53 .22 8.6 11.1 .1 
75 55 64 525 ------ ------ .55 .10 ------ - - ---- ------
82 56 64 590 ------ ------ .58 .19 ------ ------ ------

89 57 66 600 4.10 .023 .66 .18 7.8 13.0 .0 
85 57 65 610 ------ ------ .59 .19 ------ - - ---- ------
82 58 66 595 - - ---- ------ .61 .23 ------ ------ ----- -
78 57 66 590 3.91 .047 .62 .25 7.6 13.8 .0 
83 57 66 580 ------ ---- - - .59 .26 ------ --- -- - ------
84 56 67 575 ------ ------ .67 .29 ------ ------ ------
80 56 68 570 4.02 .05 .60 .32 6.7 13.4 .0 
83 56 67 554 ------ .60 .31 ------ ------ ------

94 56 68 565 ------ .57 .16 ------ ------ ------
80 56 68 610 3.81 .021 .60 .16 6.0 14.4 .0 
79 56 68 620 ------ ------ .60 .19 ------ ----.- ------

90 56 67 616 ------ ------ .67 .20 ------ ------ ------
89 55 67 603 4.44 .037 .61 .23 6.6 13.6 .0 
95 55 66 595 ------ ------ .60 .22 ------ ------ ------
75 54 65 574 ------ ------ .59 .31 ------ ------ ----- -
93 53 64 565 4.44 .047 .64 .35 6.8 13.6 .0 
78 52 63 550 ------ ------ .70 .36 ------ ------ ------
90 51 64 560 - ----- ------ .60 .18 ------ ------ ------
80 49 63 600 ------ ------ ------ - ----- 5.8 14.7 .0 

Total __ 2,587 1,656 1,90517 ,337 36 .98 .365 17.33 6.67 71.8 131.2 .4 
Av. ___ 83 .5 53.4 61.5 578 4.11 .0406 .578 .222 7.18 13.12 .04 
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R egular and special observations on t est of I owa NO.3 coal, November 8, 1904-
Continued. 

SPECIAL. 

• Height of water Weight of coal burned 
Weight 01 water 

fed to boiler 
---

I I 

Tim e 

I 
In gage During During In tank g lass period Total period Total 

Inches Inches Pounds Pounds Pounds Pounds 

Start, 7.46 ----- 40.00 3.00 ---------- -- -------- ---------- ----------8.08 _____________ 42 .25 4.25 700 700 1,340 1,340 8.38 _____________ 38 .50 3.00 700 1,400 3,187 4,527 9. 13 _____________ 43 .50 5.00 700 2, 100 2,823 7,350 9.40 ____ _________ 42 .75 4.00 700 2,800 2,922 10,272 10.17 __ _____ ___ __ 39 .00 2.75 700 3,500 3,82i 14,093 11.11 ____________ 35.00 3.25 700 4,200 4,502 18,595 11.42 ____________ 33 .00 3.50 700 4,900 3,203 21,798 12.25 ____________ 35 .00 3.75 700 5,600 4,234 26 ,032 1.08 _____________ 38 .50 4.50 700 6,300 3,975 30,007 1.55 _____________ 37 .50 3.00 700 7,000 4,377 34,384 2. 43 _____________ 42 .00 .3.75 700 7,700 3,281 37,665 3.24 ____ _______ __ 42.50 3.00 700 8,400 4,046 41,711 4.01 _____________ 44 .50 5.00 700 9,100 2,985 44,696 4.29 _____________ 41.00 2.50 700 9,800 3,600 48 ,296 5.28 _____________ 35 .00 4.00 700 10,500 4,278 52,574 
Close, 5.48 ----- 40.00 3.00 168 10,668 2,533 55,107 

RECORD OF FURNACE CONDITIONS. 

Time Observation II Time I Observation 

Boiler under a load during 12.55 .. Fire raked, 9 inches thick. 
night. 1.30 .. " Fire raked . 

Fire cleaned. 1.41 .. . Fire raked, 10 inches thick. 
7.46 · .. Test started, fire Ph inches 2.01 · . . Fire raked. 

thiclc 2.05 · ., - Cleaning fire. 
8.32 · . . Fire raked, 5 inches thick. 2.14 . . . ' Fire cleaned, 4 inches thick. 
9.05 · " . Fire raked, 7 inches thiclc 2.40 · .. ' Fire raked, 6 inch es thick. 
9.27 .. " Fire raked, 8 inches thick. 3.12 ... ' Fire raked, 8 inches thick. 
9.58 · .. Fire sliced, 9 inches thiclc 3.35 . .. Fire raked, 7 inch es thiclL 
10.05 · . 'I Fire raked, 10 inch es thick . 3,58 · . . ' Fire raked, 8 inches thick. 
10.44 .. , Do . 4.20 · . . ' Do . 
10.50 · .' Cleaning fire, 5.07 ... , Cleaning fire . 
11.01 · . , Fire cleaned, 4 inch,es thiclc 5,17 . . " Fire cleaned, 4 inches thick. 
12.16 · . , Fire raked, 6 inches thiclc 5.48 · .. T est closed, fire Ph inches 
12.4 0 · ., Fire raked, 8 inch es thick. thick. 

Ash dark and heavy. Coal burned rapidly, with long flame. 88 firings 
during test. 

~8 
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Steam Test of Iowa No.3 Coal 

CONDITIONS OF BOILER l 'RIAL. 

Made by boiler division, United States Geological Survey. 
At fuel-testing plant, Louisiana P urchase Exposition, St. , Louis, Mo. 
Kind of boiler, Heine safety. 
To determine the economy of coal as a fuel. 
Steam , jets not operated. Hughes apparatus operated. 
Kind of fuel, Iowa No.3. 
Kind of furnace, hand fired . 
State of weather, clear. 
Method of starting and stopping the test, alternate. 
Number of boiler (plant number) , 2. 
Type of boiler, water tube. 

1. Date of trial, November 8, 1904. 
2. Duration of trial. ......... : .... . ............ . ... ... . .. hours. . 10.033 
3-10 Dimensions and proportions of boiler same as given in test of coal No. 1. 

AVERAGE' PRESSU pES. 

5 inches of mercury .. 
11. Barometer ................... .... ... ... ( ........... pounds .. 

11.1 Steam pressure by gage per square inch . . . .. .. . .. . {: :~~: ::: 
12. Force of draft between damper and boiler ... . . inches of water .. 
13. Force of draft in furnace ............................ . do ... . 
14. Force of draft or blast in ash pit ................ ..... . do .. .. 

AVERAGE TElIIPERATURES. 

29.45 
14.46 
83.5 

*97.96 
.58 
.22 

o 

15. Of external air ... . ........... . ............... . .... degrees . . 53.4 
16. of fireroom ... ......... ......... ...................... . do. . . . 61.5 
17. Of steam .............................................. do . . . . 326.1 
18. Of feed water in tank ................................. do.... 56.1 
19. Of feed water entering economizer . ... .. ... ... ..... .... . do . . . . 
20. Of feed water entering boiler ........ ' ... . ......... . .... do . .. . 190 

578 21. Of escaping gases from boiler . ................ . ... ..... do ... . 
22. Of escaping gases from economizer . .. .. ............... do ... . 
22.1 Of furnace ............................... . . . . ...... . .. do ... . 

FUEL. 

23. Size and condition: Nut-small, 70 per cent; slacl(, 30 per cent; dull. 
24. Weight of wood used in lighting fire ... , ... .. .... .. .. pounds.. None 
25. 
26. 
27. 
28 . 
29. 

30. 

31. 

Weight of coal as fired ..... ... .. ....................... do .... 10,6G8 
Percentage of moisture in coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12.44 
Total weight of dry coal consumed ................... pounds.. 9,341 
Total ash and refuse .... .... .. . ......... : .............. do. . .. 1,431 
Quality of ash and refuse: Clinker ... . ........ . .. . per cent.. 57 

Ttl b t'bl d {POUnds .. , 7,910 o a com us 1 e consume ................. . ... . . do .... t7,283 

Percentage of ash and refuse in dry coal..... . . . . . .... ........ 15.32 

"Absolute. 
tCalculated from chemistry of ash. 
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PRQXIMATE ANALYSI S OF COAL. 

Per cent Per cent or 
of coat: combustible 

il2. 
33. 

Fixed carbon ... . ....... .... .... . .. . . ' .............. . 35.77 49.74 
Volatil e matter ... . .. . .. ... .. . .. . . . . .... . . . . . .. . . . . 36.14 50.26 

34. Moisture . . . . .... . .. . ... . ... .. .. ...... . ...... . ...... . 
35. Ash . . ........ .. .. . ............. . . .. ............. . . . 

12.44 
15.65 

100.00 100.00 
36. Sulphur, separately determined . .. . .. .... . .. . . . . .. ... . 6.07 

ULTIMATE ANALY STS OF DRY COAL. 

37. Carbon (C) .. .. ... ... .... .......... .. ........... ... . 62.34 75.9 
38. Hydrogen (H) .......... .. .... . . . . . .... ....... . .. . . 4.56 5.55 
39. Oxygen (0) .... . . . .. ... ... .. . . . .... . .. , .. . . . ... . .. . 7.34 8.94 
40. Nitrogen (N) .. . ......... .. .. . ........ . . . ... . ... . . . .96 1.17 
41. Sulphur (S) . . .. . . ... . . .. . ... . .. ... .... ... . . ....... . 6.93 8.44 
42. Ash . .. .. . . . . .... ...... .. . ........... .... . ... ..... . . 17.87 . .......... 

100.00 100.00 
43 . Moisture in sample of coal as received . . : . .. ..... . ... . 12.44 

ANALYSIS OF ASH AND llEFUSE. 

44. Carbon .... . .......... ... .. .. . ..... . ....... .... .... per cent. . 27.11 
45. Earthy matter .. . ... . .. ......... . .. ... . ....... . ... .. . . . do. . . . 72.89 

FUEL PER HOU ll. 

46. Dry coal consumed per hour . . .. .. ... ....... . ....... pounds . . 

47. Combustible consumed per hour.. . ....... . . ..... f· . do ... . . l .. do .. .. 
48. Dry coal per square foot of grate /Surface per hour ..... . . do ... . 
49. Qombustible per square foot of water-h eating surface 

PCI' hour { 
. . do ... . 
.. do ... . 

CALOUIFIC VALUE OF ] 'UEL. 

50. Calorific value by oxygen calorimeter per pound of dry coal, 

931 
788 

*726 
22.96 

.388 
*.357 

B. T. U .. ... . .............................. .. . .. . ..... . ... . 11,671 
.51. Calorific value by oxygen calorimeter per pound of combustible, 

B. T. U .. . ..... .. ....... . .. . ......... . ..................... 14,210 
52. Calorific value by analysis per pound of dry coal, B. T. U .... 11,605 
·53. Calorific valli e by analysis per pound of combustible, B . T . U .. 14,130 

QUALITY OF STEAM:. 

54 . Percentage of moistu re in steam .... . . .. . .... .... ..... .. ... . . . 
55. Number of degrees of superh eating .. ... . ... ... ..... . ....... . 
£6. Quality of steam (dry' steam= unity) . .. ............ . per cent .. 

'Ca lculated from chemistry of ash. 

.978 
None 

99.25 
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WATER. 

57. Total weight of water fed to boiler . . . . . .. . .. .... . ... . . pounds .'. 55,107 
58. Equivalent water fed to boiler from and at 2120 .......... do .. . . 66,035 
59. Water actually evaporated, corrected for quality of steam .'. do .... 54,694 
60. Factor of evaporation.. .. ........ . .. .. .. .. ... . ........ .. . .... 1.1983 
61. Equivalent water evaporated into dry steam from and 

at 2120 ..... . . . . . .... . .. . . .... . ................ . .. . p(lunds .. 65,540 

WATER PER HOU R. 

62 . Water evaporated per hour, corrected for quality of 
steam . ... . . ..... . ....... . . .. . .. . . ....... . .... ... . pounds . . 5,451 

63. Equivalent evaporation per hour from and at :2120 . . .... do. . .. 6,532 
64. Equivalent evaporation per hou r from and at 2120 per square 

foot of water-heating surface .. ..... .... . . .......... pounds.. 3.22 

HORSEPOWER. 

65. Horsepower developed (34% pounds of water evaporated per 
hour into dry steam from and at 2120=1 horsepower). . . . . . .189.3 

66. Builders' rated horsepower . . ...... . .. . .. . .. ... .. .. .. ... . ... . . 
67. Percentage of builders' rated horsepower developed ... .. . . . ... . 

ECONOllUC RESULTS. 

68. Water apparently evaporated und er actual conditions per pound 

210 
90.15 

of coal as fired. (Item 57 +item 25) .. . .... . ... . .. pounds.. 5.17 
69. Equivalent evaporation from and at 2120 per pound of coal as 

fired. (Item 61 +item 25) .. . ... ..... ..... .. ....... pounds .. 
70 . Equivalent evaporation from and at 2120 per po und of dry 

coal. (Item 61+item 27) ......... . ...... . . .. .. .... pounds . . 
71. Equivalent evaporation from and at 2120 per pound S •• do ... . 

of cornbustible. (Item 61+item 30) . . . ........... ( .. do ... . 

EFFICIENCY. 

72. Efficiency of the boiler (heat absorbed by the boiler 
per pound of combustible divided by the heat value S per cent. . 
of 1 pound of combustible ) ... .. . ...... . .. . .. . l .... do .. . . 

73. Efficiency of boiler, including the grate (heat absorbed by the 
boiler per pound of dry coal divided by the heat value of 1 
pound of dry coal ) .. ... . ......... .. .... .... . . . . .. per cent.. 

COST OF EVAPORATION . 

74. Cost of coal per ton of 2,000 pounds delivered in boiler room 
(assumed) . . ....... . .. .. . . ..... . . .. . ..................... . . 

75. Cost of fuel for evaporating 1,000 pounds o.f water under ob-
served conditions .......... . ...... . ... . ....... .. .. . .. . .. . . . 

76. Cost of fuel used fo r evaporating 1,000 pounds of water from 
and at 2120 . . ....... . . . ...... . .................... . ..... . . . . 

'Calculated from ch emistry of ash. 

6.14 

7.02 
8.29 

. *9.00 

56.34 
*61.16 

58.09 

$1.0(} 

$0.0967 

$0.0814 
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S1fOKE OBSERVATIONS. 

77. Percentage of smoke as observed .. . ......... .. ... . .. ... ...... . 34.8 
78. Weight of soot per hour obtained from smoke meter .. ounces .. 
79. Volume of soot per hour obtained from smoke 

meter . . . ... . . . '.' . . . . . ... . .. . . ... ..... .. . .. . .. cubic inches .. 

l\{ETHOD OF FIRING. 

80. Kind of firing (spreading, alternate or coking) ................ Spreading 
81. Average thickness of fire .............. .. ............ . inches'.. 8 
82. Average intervals between firing for each furnace during time 

when fires are in normal condition .... . . ...... .. minutes.. 6.8 
83. Average intervals between times of leveling or breaking 

up . ...... .. . . . .... . ............. . .... . ... .. ..... . minutes. . 30 

ANALYSI-S OF THE DRY GASES . 

84. Carbon dioxide (CO,) ... . . . .. . .. ..... .............. . per cent.. 
85. Oxygen (0) .. .. . ... . .. ........ . ... . . . ..... . .. ........ do ... . 

' 86. Carbon monoxide (CO) .... ..... .. . .. . .. . .. . . .. . . ....... do ... . 
87. Hydrogen and hydrocarbons ....... . ................ . . .. do ... . 
88. Nitrogen (by differ ence) -eN) . ............. . . . .. . . .. . .. do . . . . 

7.18 
13.12 

.04 

79.66 

HEAT BALANCE, OR DISTRIDUTION OF THE H1':ATING VALUE OF THE COllfBUSTIDLE. 

Total heat value of 1 pound of combustible, B. T . U .... . . .. . ... 1:4,210 

B . T. U. Per cent. 
1 ~ Heat absorbed by the boiler =evaporation from and at 212°' 

per pound of combustible x 965 .7 . . ...... . . .. ... , . .. . . . .. 8,691 *61.16 
2. Loss due to moisture in coal= per cent of moisture referred 

to combustibl e+100 x [ (212'- t) 't- 966+0.48 (T- 212)] (t= 
temperature of air in the boiler room ; T=that of the flue 
gases) ... . ....... . " . . ...... . .. . .. .. ..... .. ........... . 

3. Loss due to moisture formed by the burning of hydro
gen=per cent of hydrogen to combustible+100 x'9x [(212-

223 1.57 

. t)+966 + 0.48 (T-212)]...... .. ...... ........ .. .... .. .. 645 4.54 
4. Loss due to heat carried away in the dry chimney gases= 

weight of gas per pound of combustible xO.24 x (T- t) ... . 3,222 
5. Loss due to incomplete combustion of carbon= 

CO per cent C in combustible . 
CO2+COX 100 X 10,150 .. .. 

6. Loss due to ' unconsumed hydrogen and hydro carbons, to 
heating Ithe moisture in the air, to radiation, and unac
counted for. (Some of these losses may be separately 
itemized if' data are obtained from which they may be 

43 

22 .67 

.30 

calculated) .. .... ..... .. .. . ... . ... ... . .. . ...... . ... . ,. 1,386 9.76 

REMARKS. 

Dry coal per indicated horsepower hour~ 4.03 pounds. 
Dry coa!' per electrical horse.power hour=4.97 pounds. 

'Cal culated frQm ch emistry of ash . 

100.00 . 

• 
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R egular and special observations on test of Iowa No.4 coal, November 7, 1904. 

Time 

8 --------
8.10 
8.20 -----

8040 -----
9 --------

9.20 -----

DAO -----
10 -------

10.20 -- - -

10040 ----
11 ----- --
11.20 ----

11.40 ----
12 -------
12.20 ----
12040 ----

1 --------
1.20 -----
lAO - ----

2 - - ----- -

2.20 -----

2.40 - ----
3 --------
3.20 -----

3.40 ---_.-
4 --------

4.20 --- - -

4040 -----
5 --------
5.20 -----
.,) 040 -----
(J --------

Steam· 
pres
sure 
gage 

Lb •. 

80 
95 
90 
95 
92 
89 
97 
87 
83 
87 
86 
94 
88 
88 
91 
83 

105 
83 
81 
92 
86 
90 
88 
86 
93 
80 
92 
82 
93 
83 
78 
78 

REGULAR. 

(Duration of trial, 10 hours.) 

Temperatures Calorimeter Draft pres' r es Flue gases 

Out
side 

0p. 

------

----- -

49 
52 
48 
49 
50 

I 

52 
55 
60 
62 
63 
65 
66 
66 
67 
66 

Water In 
.Flue Steam separ- hood 

Boiler gases, dis- ated in in 
r oom base of charge 10 min· inches 

stack utes of 
water 

0p. oF. L5s . Lb •. 

50 ------ ------ - ----- ------
50 570 ------ ------ 0.50 
50 560 4.55 0.065 045 
50 575 ------ ------ 047 
.52 565 ------ ------ 048 
54 535 ------ ------ 049 
56 547 4.69 .07 045 
58 553 ------ ------ 049 
60 537 4.29 .06 .51 
62 532 ------ -- r --- 049 
64 510 ------ --- - -- ------
66 545 4040 .05 046 
67 573 ------ ----- - 047 
68 560 ------ - ----- 047 
70 560 4.03 .039 .50 
70 540 ------ ------ .51 
71 527 --,---- ------ .50 
71 530 4042 .06 049 

66 - 71 523 ------ ------ 049 
66 71 515 ------ - ----- .50 
65 71 510 4.21 .05 , 

040 
66 72 525 ------ - ----- 040 
65 72 567 ------ - - ---- 045 
65 71 597 4.36 .06 .57 
66 71 600 ------ ------ .56 
63 70 610 ------ ------ .60 
61 70 603 .4 .44 .04 .59 
60 68 590 - -- - -- - - ---- .59 
59 67 578 ------ - ----- .60 
58 67 557 4040 .07 .50 
56 66 590 ------ ------ .52 

------ ------ 540 ------ ------ ------

In fur-
nace . 
in~~es C02. 

of 
water 

------
0.09 

.19 

.14 

.16 

.27 

.19 

.26 

.28 

.20 
------

.12 

.15 

.19 

.21 

.22 

Per ct . 

------
------

------
------

7.8 
------
- - --- -

804 
- -----

------
7.8 

------
- - ----

804 
------

02. CO. 

Per ct. P er et. 

------ ------
------ ----- -
--- - -- ------
------ ----- -

11.2 0.2 
------ ------

------ ------
11. 0 .0 

------
------

--- --- ------
11. 9 .U 

------ ------

------ ------
ILl! .2 

------ ------.27 ____ __ ____ ___ __ ___ 
. 26 ___ ~ ______________ 
.30 ------ --- --- ------
.31 ----- - ------ --- - --
.09 ------ -- ---- ------
.06 ------ ------ -- - ---
.10 604 14.0 .0 
.16 - ----- ------ ------
.18 ------ - ---- - ------
.19 ------ ------ ------
.22 ------ ------ ------
.24 ------ ------ ------
.27 7.8 12 .3 .3 
.07 ------ ------ ------
.21 ------ ----- - - ---- -

------ 6.8 14.8 .0 

Total __ 2, 81.5 1, 6.85 1,996 17 ,224 43 .79 .564 14.5 5.6 5304 86.2 .7 
. Av. ___ 88 60 64.4 556 4.379 .0564 .50 .193 7.63 12.31 .1 

" 
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R egular and special observations on t est ot Iow a No.4 Coal, November 7, 190;'
Continued. 

S PECI AL. 

Height of water Weight of coal burned Weight of water 
fed to bOiler 

Time 

I 
In gage During 

I 
During 

I 
In tank Total Total . glass period period 
Inches Inches Pounds Pounds Pounds Pounds 

start , 8 -------- 40:00 5.25 ---------- ---------- ---------- ----------8.21 _____________ 31. 25 3.00 700 700 1, 923 1,923 9 __________ ___ ___ 38 .50 4.50 700 1,400 2,861 4,784 
9.37 _____________ 35 .50 4.00 700 2, 100 3,519 8,303 10.28 ____________ 44.50 2.50 700 2,800 4,420 12,723 11.24 ____________ 40.00 2.50 700 3,500 3,436 16,159 12 _______________ 34 .00 4.00 700 4,200 3,012 19,171 12.40 ____________ 35 .50 2.50 700 4,900 4,228 23,399 1.19 _____________ 40.25 3.00 700 5,600 3,352 26,751 2.46 _____________ 41.25 3.00 700 6,300 5,013 31,764 3.23 _____________ 35 .00 2.50 700 7,000 3,076 34 ,840 3.55 _____________ 38.50 3.00 700 7;700 2,793 37,633 4.33 _____________ 42.25 4.50 700 8,400 3,701 41,334 5.28 _________ ____ 39.00 3.00 700 9,100 5,779 47, 113 
Close, 6 -------- 40 .00 5.25 285 9,385 1, 652 48,765 

RECORD OF FURNACE CO='lDlTIONS. 

Time Observation 

Boiler under a load during 
night. 

7 .. . ... Fire cleaned . 
8 .. .... Test started, fire 3 inches 

thiclc 
8.50 ..•. . Fire raked, 6 inches thick. 
9.35 ... . Fire sliced. 
9:59 . . . . Fire raked, 8 inches thick. 
10.25 Do . · 
10.39 . . . Fire sliced. 
10.57 . . . Cleaning fire . 
11.08 .. . Fire cleaned, 4 inches thiclc 
11.57 .. Fire raked, 6 inches thick. 

II Time I Observation 

1.08 . . .. Fire raked, 8 inches thiclc 
1.37 ... . Fire raked, 9 inches thick. 
2.02 Do. 
2.08 Cleaning fire, difficult to re-

move clinker. 
2.43 ... Fire cleaned, 4 inches thick. 
5 .. .... Fire raked, 8 inches thick. 
5.18 .... Cleaning fire. -
5.27 . . . . Fire cleaned, 4 inches thick. 
5.53 .. . . Fire r aked . 
6 .. .. .. T est closed, fire 3 inches 

thick. 

Ash dark and heavy. Coal burned freely with long flame. 83 firings. 
during test. 



BOILER TESTS ON lOW A COALS 

Steam Test of Iowa No.4 Coal 

CONDITIONS OF BOILER TRIAL. 

Made by boiler division, United State Geological Survey. 
At fuel-testing plant, Louisiana Purchase Exposition, St. LOllis, Mo. 
Kind of boiler, Heine safety. 
TO ' determine the economy of coal as a fuel. 
Steam jets not operated. Hughes apparatus operated. 
Kind of fuel, Iowa No.4. 
Kind of furnace, hand fired. 
State of weather, clear. 
Method of starting and stopping the test, alternate .. 
Number of boiler (plant number) , 2. 
Type of boiler, water tube. 

1. Date of .trial November 7, 1904. 
2. Duration of trial. .................. . . ................. hours . . 10 

441 

3-10 Dimensions and proportions of boiler ' same as given in test of coal No . 1. 

AVERAGE PRESSURES. 

11. Barometer ........................... {~~~~~~. ~~ .r;e~~~~~: : 
111 St b . h S •. do ... . . earn pressure y gage per square lUC .. . ••• .••• ( •• do ... . 

12. Force of draft between damper and boiler. ..... inches of water .. 
13. Force of draft. in furnace ....... . ....... . ... . ..... . .. . .. do ... . 
14. Force of draft or blast in ash pit ... ... .......... . ..... do ... . 

A VEUAGE TEMPERATCRES. 

15. Of external air ........ .. .......................... . degrees .. 
16. Of fireroom .. . ...................... . ......... . ... ... . do ... . 
17. Of steam ..................... . .................... . ... do . . . . 
18. Of feed water in tank .. .. .. . , ........................ . . do .. . . 
19. Of feed water entering economizer ................... ... do ... . 
20. Of feed water entering boiler . . ......... . ............. . . do ... . 
21. Of escaping gases from boiler ......... . .... .......... .. do .. .. 
22. Of escaping gases from economizer .... . . ... .. .. .... .... do ... . 
22.1 Of furnace .... ..... . . . ............ .. ..... . . . ..... .. .... do ... . 

FUEL. 

23. SizE) and condition: Mine run- lump, 30 per cent ; small , 50 per 
cent; slack, 20 per cent ; dull. 

29.45 
14.45 
88 

*102.5 
.5 
.193 

o 

60 
64.4 

329.3 
60 

181 
556 

24. Weight of wood used in li ghting fire . . ... .. . ... ..... pounds. . None 
25. Weight of coal as fired ..... . .. ... .... . . . ...... . ... . .. do. . .. 9,385 
26 . Percentage of moisture in coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.48 
27 . Total weight of dry coal consumed ..... .. . .......... pounds.. 8,120 
28. Total ash and refuse ................... . . . .. .. . ........ do. . .. 1,302 
29 . . Quality of ash and refuse: Cli nker ................... per cent. . 59 

30. Total combustible consumed..... . ... . ... ... ..... . {~~~~~~:'. t~:~!~ 
31. Percentage of ash and r efuse in dry coal ... . . ......... . ... ... . 16.03 

"Absolute. 
,Calculated from c hem istry of ash . 
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PROXHfATE ANALYSIS OF COAL. 

Per cent Per cent of 
of coa l combustible 

32. F ixed ca rbon . .. . .. .... . . . .. . ...... . . . . .. .. . . .. . . .. . . 37.28 52.23 
33. Vola tile matter . .. . . . . .. . . . . . . . .. .. . . .. . ......... . .. . 34.09 47.77 
34. Moisture . .. .. ... ...... .. . .. .... . . . . .. . . . .. . .. ...... . 
35. Ash . ..... . . . .. . . . ... . . . . . . . . . .. .. ....... . ... ....... . 

13.48 
15.15 

100.00 100.00 
3G. Sul phu r separa tely determ ined .. ... ... . . . . . . . . . . .. .. . 

U LTIMATE ANALYSIS OF ·DRY COAL. 

37. Carbon (C) .. .... . . .... .... . . . .. . . . ... .... . . . . . . . . . . 
38. H ydrogen (H ) . .. .. . . . .. .. . . . . . . . . . . ... ... .... . . . .. . 
39. Oxygen (0 ) .. ... . . ... . . .... .. .. . . . .. . .. . . .. .. . ... . . . 
40. Nit rogen (N) . . ... . .. . . .. .. . . .. . . .. ... . ... ... .. . ... . 
41. Sulphur (S ) .. .. . . . . . . . . .. .. . . .. . . ... .. ....... . . . . '.' 
42. Ash 

5.04 

63.43 
4.35 
7.92 

.97 
5.82 

17.51 

76.89 
5.27 
9.6 
1.18 
7.06 

100.00 100.00 
. -t3. Moisture in sample of coal as received ... . .... .. . .... . i 3.48 

ANALYSI S OF .ASH AND REFUSE. 

44. Carbon . . . . .. . .. . .. .. . .. . .. .... . .. . . . . ... .. . . ..... . pe].' cent .. 19.25 
45. Earthy matter .. .... . . .. . ... . . .... . . : . ... . . . ... ... . ... . do .... 80.75 

46 . 

47. 

48. 

FUEL P ER H OUR. 

Dry coal consumed per hour . .. . . . . ... .. .. .... . .. .. .. . pounds . . 

C I d h 5 .. de .. .. ombustib e consume per our.. .... .. .... .... ... t .. do .. .. 

Dry coal per square foot of grate su rface' per hour . . . ... .. do ... . 
49 . Combustible per square- foot of water·heating surface 

per hour S .. do .. .. 
t . . do . .. . 

CALORIFIC VALU E OF FUEL. 

50 . Calorific value by oxygen calorimeter per pound of dry coal, 

812 
682 

*645 
20.02 

.336 
*.318 

B . T . U . . . . .. . . . ....... .. .. . ...... .. . .. ... : ....... . .... .. .. . 11,678 
51. Calorific value by oxygen calorimeter per pound of combustible, 

B. T. U ... . . .. . ... .... .. .. . .. . .. . . .. .. . . . . . .. .. . ... . . . . . .. . 14,157 
52. Calorific value by analysis per pound of dry coal, B. T. U . .. ... .. 11,545 
53. Calorific value by analysis per pound o f combustible, B. T . U . .. . 13,996 

QUALITY OF STEAM. 

54. Percentage of moisture in steam ... .. . . . .. . .... ... . .. . . ... .. . . 
55. Number of degrees of superheating . ... ..... . . . .. . .. . . .. . .... . 
56. Quality of steam (dry steam=unity ) ..... . .. . .. .. .... per cent . . 

' Ca lcula led Irom chemis try of· ash. 

1.27 
None 

99.03 
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WATER. 

57. Total weight of water fed to boiler .. . ....... . ..... . pounds .. 48,765 
58. Equivalent water fed to boiler from and at 2120 .......... do . .. . 58,289 
59. Water actually evaporated, corrected for quality of steam .. do .. .. 48,292 . 
60. Factor of evaporation .. ............ .... ...... .. ............. 1.1953 
61. Equivalent water evaporated into 'dry steam from and 

a t 2120 ... . .. . . . .......... ... . .. ........... . .... .... pounds .. 57,723 

WATER PER HOUR. 

62. Water evaporated per hour, corrected for quality of 
steam .. ...... . ... ... .. . . . ...................... . .. . pounds.. 4,829 

63. Equivalent evaporation per hour from and at 2120 .. . ... do. . .. 5,772 
64. Equivalent evaporation per hour from and at 2120 per square 

foot of water-heating surface .. ..... . . .. .. . .......... pounds.. . 2.84 

HORSEPOWER. 

65. Horsepower developed (34lh pounds of water evaporated per 
hour into dry steam from and at 2120=1 horsepower) ..... . . _ 167.3 

66. Builder s' rated horsepower .. ...... ... . .. ;..... . . ... .. .. ...... 210 
67. Percentage of builders' rated horsepower developed. . .. . . . . .. . . . 79.7 

ECONOllHC RESULTS. 

68. Water apparently evaporated under actual conditions per pound 
of coal as fired. (Item 57+item 25) . . ...... .. ...... p:mnds .. 5.196 

69. Equivalent evaporation from and a t 2120 per pound of coal as 
fired . (Item 61 +item 25 . . . ...... .. . .. ............. pounds.. 6.15 

70. Equivalent evaporation from and at 2120 per pound of dry coal. 
(Item 61 +item 27) ... .. .. . . . . .. . ..... ... ... .. ...... pounds .. 

71. Equivalent evaporation from and at 2120 per pound of 

combustible. (Item 61+item 30)................. f: :~~:::: 
EFFICIENCY. 

72. Efficiency of the boiler (heat absorbed by the boiler 
per pound of combustible divided by t he heat value 

7.11 

8.47 
*8.95 

f 1 d f b t 'bl) 5 per cent. . 57.78 o poun 0 com us 1 e . . ... .. ..... . . ... . .. .. l .... do. . .. *61.05 

73. Efficienoy of lloiler, including the grate (heat absorbed by the 
boiler per pound of dry coal divided by the heat value of 1 
pound of dry coal) .. . . .. ... . ........ .. . . ; .. . ...... per cent. . 58.79 

COST OF EVAPORATION. 

74. Cost of coal per ton of 2,000 pounds delivered in boiler room 
(assumed) $1.00 

75. Cost of fu el for evaporating 1,000 pounds of water under ob-
served conditions . .. ... .. .... ....... . ........ . . . .......... . $0.0962 

76. Cost of fuel used for evaporating 1,000 pounds of water from 
and at 2120 ............. . ..................... .. ........... . $0.0813 

'Ca lcula ted from chemistry of ash. 
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SMOKE OBSERVATIONS. 

77. Perce~tage of smoke as observed ...... .... . . ...... . .... . .... . 41 
78. Weight of soot per hour obtained from smoke meter .. . . ounces . . 
79. Volume of soot 'per hour obtained from smoke 

meter .. . .. . . .... . . ..................... . ..... cubic inches . . 

METHOD OF FIRING. 

80. Kind of firing (spreading, alternate or coking) .... . . . .. . . ... .. Spreading 
81. Average thickness of fire .... . ........ ... . . ........... inches .. 8 
82. Average intervals between firing for each furnace during time ' 

.when fires are in normal condition ................ minutes.. 7.2 
83. Average intervals between times of leveling or breaking 

up ..... .. ................. .. ' ........... ......... . . minutes . . 46 

ANALYSIS OF TIlE DRY GASES . 

84 . Carbon dioxide (CO, ) ...... . ..... ... .. . . . ....... . . .. . per cent. . 
85. Oxygen (0) . . .... .. ............... . .. . ... . ........ . .. . do . .. . 
86. Carbon monoxide (CO) ....... .. .... . .. . . . .. .. . . . .... . .. . do .. . . 
87. Hydrogen and hydrocarbons . ........ . ........ . . .... . . ... do ... . 
88. Nitrogen (by difference) (N) . ... . .......... . . ,' ... .... . do . . . . 

7.63 
12.31 

.10 

79.96 

IlEAT BALANCE, OR DISTRIBUTION OF TIlE HEATING VALUE OF THE COMBUSTIBLE. 

Total heat value of 1 pound of combustible, B. T. U .. . ......... 14,157 

B. T. U. Per cent. 
1. Heat absorbed by the boiler=evaporation from and at 

212' per pound of combustible x965.7 ........ " . . . . . .. ... 8,643 *61.05 
2. Loss due to moisture in coal=per cent of moisture referred 

to combustibl e+100 x [(212 -t) +966+0.48 (T- 212)] (t= 
temperature of air in the boiler room; T= that of the flue 
gases) ....... . ................ .. ..... .. ..... . ....... . 242 1. 71 

3. Loss due' to moisture · formed by the burning of hydogen= 
per cent of hydrogen to combustible+100 x 9 x [( 212 - t) + 
966+ 0.48 (T- 212)].... . ....... . ...................... . 606 

4. Loss due to heat carried away in the dry chimney gases= 
weight of gas per pound of combustible xO.24 x (T- t) . . .. 2,906 

5. Loss due to incomplete combustion of carbon= 
CO per cent C in combustible 

CO2+COX 100 ' X 10,150...... 101 

6. Loss due to unconsumed hydrogen and hydrocarbonsi to 
heating the moisture in the air, to radiation, and unac
counted for. (Some of these losses may be separately 
itemized if data are obtained from which they may be 

4.28 

20.53 

.71 

calculated) ..... . ...... . .......... .. . .. .. . .... .. ..... 1,659 11.72 

REMARKS. 

Dry coal per indicated horsepower hour=3.98 pounds. 
Dry coal per electrical horsepower hour=4.91 pounds. 

·Calcula ted from chemistry of ash. 

100.00 
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Regula?' ana special observations on test of Iowa No.4 coal (large briquettes), 
November 26, 1904. 

REGULA-R . 

. (Duration of · trial, 10.033 hours.) 

Temperatures Calorimeter Draft pres' res Flue gases 

Steam Mano- . 
pres- meter, Tem- In In fur-

Time sure Flue pres- hood, nace 
gage Out- Boiler gases, sure pera- in in CO2 . 0 2. CO. ture of side room baseo! per 5team inches inche. 

stack square of of 
inch water water 

Lbs. of . of. o f. Lbs. of. Per ct. Per ct. P er ct. --

7.44 ----- 84 ------ ------
515 ______ ------ --~-- ----~ -I ------ ------ ------

8 -------- 100 ------ 49.0 660 ------ ------ 0.75 0.22 ______ 
------ --- ---

8.20 ----- 104 ------ 49 .0 660 ----- - ------ .56 .15 ---,,-- ------ ------
8.40 ----- 102 31.0 49.0 665 ------ ------ .65 .19 6.5 13.1 0.1 
9 -------- 100 32.0 49.0 645 ------ ------ .60 .21 -- ---- ------ ------
9.20 ----- 103 32 .0 49.5 615 ------ ------ .55 .23 ------ ------ ------
9.40 ----- 102 34.0 50.0 603 ------ ------ .50 .10 8.7 11.0 .0 
10 ------- 102 36 .0 51.0 590 0.4 282 .55 .28 ------ ------ ------
10.20 ---- 98 36.0 52.0 600 .4 268 .60 .32 ------ --- ..... -- ------
10.40 ---- 100 36.0 53.0 585 - .5 277 .70 .40 7.5 12.1 .0 
11 ------- 102 37.0 54.0 665 ------ - ----- .66 .11 ------ ------ ---- --
11.20 ---- 97 38.5 60.0 670 .6 269 .60 .14 ------ ------ ------
11.40 ---- 104 38 .0 60.0 655 .5 283 .60 .20 7.0 12.5 ------
12 ------- 99 39.0 62.0 630 .2 266 .60 .25 ------

12.20 ---- 100 40.0 59 .0 600 .2 274 .60 .30 ------ ------ ------
12.40 ---- 103 40 .0 61.0 595 .0 260 .65 .04 6.8 13.2 .0 
1 -------- 97 41.0 63.0 600 .2 265 .70 .35 ------ ------ --- ---
1.20 ----- 97 42.0 63 .0 615 .3 283 .60 .29 ------ ------ ------
1.40 ----- 104 42.0 63.0 615 .5 278 .65 .33 6.2 14 .1 .0 
2 ------ -- 101 42.0 64.0 575 .5 278 ------1------
2.20 ----- 99.5 42 .0 64.0 660 .4 282 .55 :i~ I --7~O-2.40 ----- 98 42.0 63 .0 670 .5 281 .60 13. 5 
3 ------ -- 97 42.0 62.0 650 .6 278 .50 .16 ______ 
3.20 ----- 100 43.0 61.0 650 .5 278 .50 .16 ------ ------ ------
3.40 ----- 103 42:0 62.0 650 .5 280 .55 .19 . 8.6 10.8 . ~ 
4 -------- 98 42.0 62.0 650 .5 283 .60 .23 --- --- ------

4.20 ----- 95 41.0 60.0 645 .5 279 .55 .22 ------ ------ ------
4.40 ----- 100 40.0 60 .0 650 .5 278 .55 .18 8.4 11.4 .0 
5 -------- 89 39.0 61.0 635 .5 278 ------ --- - -- ------ ------ ------
5.20 ----- 82.5 38.0 60.0 630 .4 267 .45 ;07 - ---- - --- - -- ------

5.46 ----- 83 .5 ------ .------ ------ ------ ------ ------ ------ 8.2 11.0 .0 
--------------------- -

Total __ 3044.5 1047.5 1675 .5 18,848 9.2 6,067 15.97 5.91 74.9 122 .7 .6 
Av. --- 98.2 38 .8 57.7 628 .42 276 .59 .22 7.49 12.27 .06 

I 
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Regular ana special observations on test 01 I owa No. if coal (laTge briquettes), 
November 26, 1904·-Continued. 

SPECIAL. 

Height of water Weight of coal burned Weight of water 
fed to 1J0iler 

Time 

I 
In gage During 

\ 

During 

\ 
In tank glass period Total period Total 

Inches Inches Pounds Pounds Pounds Pounds 

Start, 7.44 ----- 40.00 3.50 ---------- ---------- ---------- ----------7.58 _____________ 39.00 2.50 600 600 ---------- ----------8.21 _____________ 33.50 4.75 600 1,200 1,847 1,847 8.49 _____________ 31.50 4.50 600 1,800 3,377 5,224 9.25 _____________ 34 .50 4.50 600 2,400 3,629 8,853 10.02 ____________ 43.75 4.25 600 3,000 3,a46 '12,199 11 _______________ 34.75 12.00 600 3,600 2,244 14,443 11.26 ____________ 24 .50 . 6.00 600 4,200 3,985 18,428 12.02 ____________ 27.00 5.00 600 4,800 4,010 22,438 12.42 ____________ 29 .50 2.50 600 5,400 3,270 25,708 1.24 _____________ 27 .25 2.00 600 6,000. 3,480 29,188 2.15 _____________ 33 .50 4.50 600 6,600 3,191 32,379 
~ . 44 _____________ 28 .00 3.50 600 7,200 3,213 35,592 3.16 _____________ 38.00 4.00 600 7,800 3,039 38,631 3.54 _____________ 44.00 4.00 600 8,400 4,086 42,717 4.30 _____________ 23 .00 5.50 600 9,000 3,882 46,599 5.15 _____________ 35 .00 4.00 600 9,600 4,260 50,859 
Close, 5.46 ----- 40.00 2.25 300 9,900 2,699 53,558 

RECORD OF FURNACE CONDI'1'lONS. 

Time Observation 

.... ,: .... Fire banked under boiler dur-

7.15 
7.44 

8.04 
8.15 
8.26 
8.55 
9.37 
9.43 
10.06 
10.20 
10.21 
10.40 
10.44 

. 10.53 
11.22 
11.30 
11.49 
12.21 

ing night. 
· ... Fire cleaned. 
· .. . Test started, fire 3 inches 

thick. 
· ... Fire raked, 6 inches thick. 
· ... Fire raked, 9 inches thick. 
· .. , Fire raked. 
· .. , Fire raked, 10 inches thiclc 
· .. , Fire raked, 12 inches thick. 
· ... Fire sliced. 

· . , Fire raked, 10 inches thiclL 
Do. 

· .. Fire sliced. 
· .. Fire raked, 8 inches thick. 
· . , Cleaning fire. 
· . ' Fire cleaned . 
· .' Fire raked" 8 inches thick. 
· . ' Fire raked, 10 inches thiclL 

Do. 
· . ' Fire ra],ed, 12 inches thick. 

II Time Observation 

12.30 .. ' Fire raked, 11 incehs thiclL 
12.48 ... Fire sliced. 
1.15 Do. 
1.45 .... Fire raked, 11 inches thiclL 
1.55 .... Cleaning fire. 
2.07 ... , Fire cleaned. 
2.08 .... Fire raked, 3 inches thick. 
2.27 ... ' Fire raked, 8 inches thick. 
2,35 .... Fire r;;tked, 9 inches thick. 
3.15 .... Fire raked, 12 inches thick. 
.4.07 Do. 
4.26 .... Fire sliced and raked, 10 

inches thick. 
4.47 .... Fire raked, 10 inches thiclL 
4.50 ... . Fire raked, 7 inches thick. 
5.02 .... Cleaning fire. 
5.10 .... Fire cleaned, 2'h inches thick. 
5.35 .... Fire raked, 4 inches thick. 
5.46 .... Test closed, fire 3 inches 

thick. 

R efuse dark and heavy. Briquettes fell apart in fire: burned with long 
flame. 
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Steam Test of Iowa NO.4 Coal (Briquettes) 

CONDITIONS OF BOILER TRIAL. 

Made by boiler division, United States Geological Survey. 
At fuel·testing plant, Louisiana Purchase Exposition, St. Louis, Mo. 
Kind of boiler, Heine safety. , 
To determine the economy of coal as a fuel. 
Steam jets not operated. Hughes apparatus operated. 
Kind of fuel, Iowa No. 4 (briquettes). 
Kind of furnace, hand fired. 
State of the weather, clear. 
Method of starting and stopping tbe test, alternate. 
Number of boiler (plant number), 1. 
Type of boiler, water tube. 

1. Date 'of trial, November 26, 1904. 
2. Duration of trial. . ......... . ... ....... . . , ............. hours. . 10.033 
3·10 Dimensions and proportions of boiler same as given in test of coal No. 1. 

AVERAGE PRESSURES. 

11. 5 inches of mercury .. 
Barometer . . . . .................... . .. t . ........ .. pounds .. 

11.1 Steam pressure by gage per square inch .......... . { 
.. do ... . 
. .do ... . 

12. Force of draft between damper and boiler .... . . inches of water .. 
. 13. Force of draft in furnace ............. .. .... . ... .. .... .. do ... . 

29.97 
14.71 
98.2 

*112.91 
.59 
.22 

14. Force of draft or blast in ash pit. . .. .... ... .. ..... . . do. . . . 0 

AVERAGE TElIfPERATURES. 

15. Of eiternal air ......... . ... .. .... .. ..... .... ... ... degrees .. 
16. Of fireroom ............ ...... ... .... ........... . . ..... . do .. . , 
17. Of steam ... .. ... ......... . ................ . ....... .... do ... . 
18. Of feed water in tank ... . ............ . .. ... .... ........ do ... . 
19. Of feed water entering economizer ... . . .. . .. . ...... .. ... do ... . 
20. Of feed water entering boiler ....... . ........... : ....... do .. . . 
21. Of escaping gases from boiler .... . .. .. .. . ........... .. .. do ... . 
22. Of escaping gases from economizer .... . ....... . .. ... ... . do ... . 
22.1 Of furnace ..... '. ' .............. . .. ....... ....... ....... do . . . . 

FUEL. 

23. Size and cond ition: Large briquettes. 

38.8 
57.7 

336.5 
57 .6 

628 

24. Weight of wood used in lighting fire . ............ . . . . pounds.. None 
25. Weight of coal as fired ................ .... ..... .. ..... . do ... . 9,900 
26. Percentage of moisture in coal. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.24 
27. Total weight of dry coal consumed ........ .. .. .. .. .. .. pounds. . 8,589 
28. Total ash and refuse ............. . .............. ... . ... . do. . .. 1,186 
29. Quality of ash and refuse: Clinker .... . .. .... . . .. . per cent.. 58 

30 Ttl b t'bl d { pounds .. 7,403 . 0 a com us 1 e consume ... ....... .. . ... ...... .. do .... *7,078 

31. Percentage of ash .and refuse in dry coal.. . ..... .. . . .. .. ..... 13.82 

'Absolute. 
'Ca lculated from chem istry of ash. 
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PROXIMATE ANALYSIS OF COAL. 

Per cent Per cent of 
Of coal combustible 

32. Fixed carbon ........ .. ...... .. . ..... .. .. . . .... . ..... . 37.85 50.9 
33. Volatile matter . . ... . ....... . .. .... .. ... ... ... . . ... .. . 36.50 49.1 
34. Moisture ..... .. ... ... . .. ... . ............ .. ..... . . . . 
35. Ash ... . ... . ........ ... ... . .... . ............ .. ...... . 

13.24 
12.41 

100.00 100.00 
36. Sulphur, separately determined . . . .. ... .... . ... . ... .. . 3.9 

U LTIlIIATE AN ALYSIS OF DRY COAL . 

37. Carbon (C) .. . ..... . .. ... .. ..... . ....... . .... .... .. . 69.25 80.82 
38. Hydrogen (H) ........ : . ... .. . .. . . . . " .. . . ... .... .. . 4.81 5.61 
39. Oxygen (0) ...... .... .. . ... . . .......... . ...... ..... . 6.28 7.33 
40. Nitrogen (N) . ............ .. ...... . .. .. . . .... . . .. . . . .86 1.00 
41. Sulphur ( S) ....... .. .. .. . .. ... ......... . .. ..... . .. . 4.49 5.24 
42. Ash ... .. . ....... . .. . . . . . .. .... . . ........ . . .. . . ..... . 14.31 . . . ... .. . . . 

100.00 100.00 
43 . Moisture in sampl e of coal as received .. . .... . . .. . .. . . 13.24 

ANALYSIS OF ASH AND REFUSE . 

44. Carbon .. ....... . . .. . .. ..... . . .. .. . . ....... .. .. ... . per cent. . 23 .82 
45, Earthy matter . .... . . . .... . .. .. ... . ... . ... .. . . ..... .. .. do . . . . 76.18 

46. 

47. 

48. 
49. 

F U EL PER HOUR. 

Dry coal consumed per hour ... . . . . .... .......... ... pounds .. 

C b t ' bl d h { . . do ... . om us I e consume per our .. .. . . ... .. . . . . . . . . . do . .. . 

Dry coal per square foot of g rate surface per hour ..... . .. do .. . . 
Combustible per square foot of water-heating surface 

per hour { 
. . do . . . . 
. . do . .. . 

CALORIFIC VALUE OF F UEL. 

50. Calorific value by oxygen calorimeter per l?ound of dry coal, 

856 
738 

*705 
21.11 

.364 
*.348 

B. T. U ............ . ... .. . . . . . . .... . ....... .. . .. .... . .. ..... 12,546 
51. Calorific value by oxygen calorimeter per pound of combustible, 

B. T . U .. . .. .. . ........... .. .. .... . .......... ..... ... . ... . .. 14,641 
52. Calorific value by analysis per pound of dry coal, B . T. U .. . .... . 12,749 
53 . Calorific value by analysis per pound of combustible, B . T . U . .. . 14,878 

QUALITY OF STEAM. 

54. Percentage of moisture in steam . .. ........ .... ... .... . . . . ... . 
55. Number of degrees 'of superheating .. ... ... . . . ... . -. ..... .. .. .. . 
56. Quali ty of steam (d ry steam= unity) . . .. ..... ... . . .. per cent. . 

. Calcu lated from chemistry of ash. 
29 

.84 
None 

99.36 
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WATER. 

57. Total weight of water fed to boiler ....... ..... .. ... pounds .. 53,558 
58. Equivalent water fed to boiler from and at 2120 ........ do . .. . 64,270 
59 . . Water actually evaporated, corrected for quality of steam .. do ... " 53,215 
60. Factor of evaporation...... ... . ... ...... ...... ... . . . ... .. . ... 1.2 
61. Equivalent water f!vaporated into dry steam from and 

at 2120 ... .. ..... .. ......... . .............. . . . . .... pounds .. 63,858 

WATER PER HOUR. 

62. Water evaporated per hour, corrected for quality of 
steam . ........... ... . . .. . ..... ....... . ... .... . .... pounds. . 5,304 

.' 63. Equivalen t evaporation per hour from and at 2120 ... .. . do. . . . 6,385 
'64. Equivalent evaporation per hour from and at 2:].20 per square 

foot of water-heating surface ... . . . .. .. .... . . .... . .. pounds. . ? 1:~ 

HORSEPOWER. 

'65. Horsepower developed (3472 pounds of water evaporated per hour 
into dry steam from and at 2120=1 horsepow'er) . . : .. .. .... . 

66 . Builders' rated horsepower . . . . ... , ........... . . . , . .. . . .. .... . . 
67. Percentage of builders' rated horsepower developed ........ . ... . 

E CONOMIC RESULTS. 

,68. Water apparently evaporated under actual conditions per pound 

184.5 
. '210 

87.86 

of coal as fired. (Item 57"'" item 25) .. ..... .. .. ...... pounds. . 5.41 
69. Equivalent evaporation from and at 2120 per pound of coal as 

fired. (Item 61"," item 25) ....... . .. ... . .. ..... .. .. . pounds. . 6.43 
70: Equivalent evaporation from and at 212' per pound of dry coal. 

(Item 61 "," item 27) .. . ....... .. . .. .... .. . . .. ........ pounds.. 7.43 
71. Equivalent evaporation from and at 2120 per pound of \ . . do . . . . 8.62 

combustible. Item 61 "," item 30) . .... ... . ....... .. l .. do.. .. *9.02 

EFFICIENCY. 

72. Efficiency of the boiler (heat absorbed by the boiler 
per pound of combustible divided by the heat value 5 per cent .. 
of 1 pound of combustible) . . . .. ..... .. . .. .. .... l .. .. do ... . 

73. Efficiency of boiler, including the grate (heat absorbed by the 
boiler per pound of dry coal divided by the heat value of 

56 .85 
*59:49 

1 pound of dry coal) . . ........ . .. ... ........ . . .. per cent.. 57.18 

COST OF EVAPORATION. 

74. Cost of coal per ton of 2,000 pounds delivered in boiler roorri 
(assumed) .. .. ................... . . ...... . .. . .... .... . ..... $1.00 

75. Cost of fuel for evaporating 1,000 pounds of water under ob-
served conditions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. $0.0924 

76. Cost of fue l used for evaporating 1,000 po unds of water from and 
at 2120 .. .. ............... . .......................... . ..... $0.0778 

.Ca lculated from chemistry of ash . 
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SMOKE OBSERVATIONS. 

77. Percentage of smoke as observed..... .. .... ... .. .............. 27.3 
78. Weight of soot per hour obtained from smoke meter .. ounces .. 
79. Volume of soot per hour obtained from smoke 

meter . ............ .. .... .. . . . ........ .... .... cubic inches . . 

METHOD OF FIRING. 

80. Kind of firing (spreading, alternate or coking) . . . .. .. . ..... . .. Alternate 
81. Average thickness of fire ... . . .... ... .... . .... .. .. . .. . inches.. 10 
82. Average intervals between firing for each furnace during the 

time when fires are in normal condition .. . . .. ... .. minutes .. 
83. Average in.tervals between times of leveling or breaking 

up ........ . ... .. ......... . ... .. ...... , ........... minutes.. 20 

ANALYSIS OF THE DRY GASES. 

84. Carbon dioxide (CO,) ... ..... .. .. .. . . ............... per cent .. 
85. Oxygen (0) . ....... . .. ... .......... . ....... .. . ... . .... do ... . 
86. Carbon monoxide (CO) ............ .. .. .. ............... do . .. . 
87. Hydrogen and hydrocarbons . . . ................. ' ... . ... .. do ... . 
88. Nitrogen (by difference) (N) .. .. . .. .. ........ . .. . ...... do ... . 

7.49 
12.27 

.06 

80.18 

HEAT BALANCE. 0& DISTRIBUTION OF THE HEATING VALUE OF THE COMBUSTIBLE. 

Total heat value of 1 pound of combustible, B. T. U . . . .. ..... . 14,641 

B. T . U. Per cent. 
1. Heat absorbed by the boiler=evaporation from and at 

212 0 per pound of combustible x965.7.................. 8,710 
2. Loss due to moisture in coal = per cent of moisture referred 

to combustible",100 x [(212- t) +966 +0.48 (T - 212)] (t= 

temperature of air in the boiler room, T=that of the flue 

*59.49 

gases) . .. .. .... ........ . . .. .......... .. . . . ...... .. .. . 235 1.61 
3. Loss due to moisture formed by the burning of hydrogen= 

per cent of h ydrogen to combustible",100 x9 x [ (212-t) + 
966+0.48 (T- 212)].................................... 666 4.55 

4. Loss due to heat carried away in the dry chimney gases= 
weight of gas per pound of combustible x 0'.24 x (T-t) . ... 3,621 

5. Loss due to incomplete combustion of carbon= 
CO per cent C in combustible 

C02+COX 100 X 10,150.. .. .. 65 
6. Loss due to unconsumed hydrogen and hydrocarbons, to 

heating the moisture in the air, to radiation, and unac
counted for. (Some of these losses may be separately 
itemized if data are obtained from which they may be 

24.73 

.45 

_calculated) . ........ . ...... . . . . .. ... . . . ............... 1,344 9.17 

REUARKS. 

Dry coal per indicated horsepower hour= 3.80 pounds. 
Dry coal per electrical horsepower hour= 4.70 pounds. 

'Calculated from ch emistr y of ash. 

100.00 
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Regular and special observations on t est of I owa NO.5 coal, November .14, 1904. 

REGULAR. 

(Duration of trial 9.983 hours.) 

Steam· I pres- , 
"u, . t"''' " In fur-

Time sure gases, s~ei~:n :i;>da[~ h~~d, nace, 
gage Out- Boiler in CO2. 02. CO side room base of char ge 10 min- inches Inches 

stack ; utes o f of 
t water water 

Lb •. of. o f. of. Lb.. Lb •. Per ct . Per ct. Per ct. 

Calorimeter Draft' ~res ' r es 
---'----,----

Temperatures Flue gases 

7.32 ----- 83 ------ 43 4~5 I, 
( ------ ._----- 0040 0.14 ------ ------ ------

7040 ----- 88 28 43 512 ------ ----- - 044 .15 ------ ----- - ------
8 86 30 43 525 4.21 0.033 048 .18 ------ ----- - - -----
8.20 - ---- 84 33 43 510 ------ ------ 047 .19 704 12.0 0.0 
8.40 ----- 73 35 43 495 ------ --- - -- .36 .16 ------ -- ---- ------
9 - ------- 81 38 45 530 4.02 .047 .52 .34 - ----- ------ --- ---
9.20 ----- 77 40 47 530 ------ ------ .64 .35 7.8 11. 8 .0 
9.40 ---- - 86 41 48 505 ------ ------ .50 .32 ------ ------ ------
10 ------- 80 40 48 535 4.13 .05 .58 .24 --- --- ------ ----- -
10.20 ---- 85 41 50 540 ------ ------ .60 .31 8.7 11.3 .0 
10.40 ---- 83 42 52 520 ------ ------ .66 .39 ------ ------ ------
11 ------- 78 43 54 520 4.21 .056 ____________ 

------ ------ - -----
11.20 ---- 86 44 56 525 ------ ------ .51 .13 7.6 12.4 .0 
11.40 ---- 81 45 56 520 ------ ------ .49 .19 ------ ------ ------
12 ------- 84 45 57 515 4.21 .029 .50 .18 ------ ------ ------
12.20 ---- 82 46 57 530 ------ ._----- .49 .17 8.3 10.1 .8 
12.40 ---- 84 46 57 542 ------ ------ .58 .29 ---- -- ------ ------
1 -------- 79 46 57 515. 4.04 .034 .57 .24 ------' ------ ------

1.20 ----- 83 46 57 520 ------ ------ .55 .28 8.2 10.8 .4 
1.40 ----- 79 47 58 540 ------ ------ .67 .34 ______ 

------ ------
2 -------- 78 47 58 555 4.16 .05 .56 .23, ______ ------ ----- -
2.20 ----- 80 47 59 535 ------ ------ ------ ------ 7.9 11.8 .2 
2.40 ----- 75 47 60 500 - ----- ------ .36 .13 ______ ------ ------

3 -------- 79 47 59 525 3.96 .038 .42 .15 ______ 
------ - -----

3.20 ----- 84 47 59 510 ------ ------ .55 .22 7.3 12.3 .5 
3.40 ----- 83 46 59 575 ------ ------ .53 . 21 ~ _____ ------ ------
4 -------- 86 46 59 570 

==~=~~ I ===~~~ 
.56 .26 ______ ------ ------

4.20 ---- - 80 45 59 530 .59 .34 7.9 11.6 .3 
4.40 ----- 80 45 58 565 .57 .22 ______ ------ ------
5 -------- 81 42 57 560 4.00 .052 ------ _._ ---- ------ ------ ------
5.20 ----- 83 40 55 575 ------ ------ .37 .09 7.2 12.5 .6 
5.31 --- -- 82 39 54 565 ------ ------ .16 .04 ______ ------ ----- -

-------- - - --- --- - -----------
Total __ 2,613 1,314 1,71016,969 40.94 .415 14.68 6.48 78.3 116.6 

. 
2.8 

Av. ___ 81.7 42.4 53 .5 530 4.094 .0415 .51 .224 7.83 11.66 .28 
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Regular and special obser vati ons on t est ot Iowa NO.5 coal, November 14, 1904-
Continued. 

SPECIAL. 

Height of water Weight of coal burned 
Weight of water 

fe d to boiler 

Time 

I 
In gage During 

I 
During 

I 
In tank glass period Total period Total 

I nches Inches Pound s Poun d s P ou n ds Pou nds 

Sta r t, 7.32 ----- 40.00 3.00 ---------- ------- --- - - - ------- ----- -----8.03 ____ _________ 39 .00 3.00 700 700 2,597 2,597 8.29 ___________ __ 26 .50 3.00 700 1,400 3,276 5,873 9 ___ ____ ____ _____ 30.00 3.00 700 2, 100 2,965 8,838 9.45 ______ _______ 33 .00 3.50 700 2,800 3,460 12,298 
10.31 -- -------- - - 33 .00 3.25 700 3,500 4,519 16,817 11.16 ____________ 30.00 4.00 700 4,200 3,726 20,543 11.41 ____ ___ _____ 34 .00 3.75 700 4,900 3,023 23,566 12.09 ____________ 27.25 4.00 700 5,600 2,848 26,414 12 .45 _____ _______ 25 .50 3.75 700 6,300 4,629 31,043 1.18 __ __ _____ ____ 35.00 3.25 700 7, 000 2,781 33,824 1.53 _____________ 29 .75 4.25 700 7,700 3,773 37,597 2.47 ___________ __ 27. 00 3.25 700 8,400 4,944 42,,541 3.22 _____________ 32 .00 4.50 700 9, 100 3,083 45,624 4.02 _____________ 37. 50 3.00 700 9,800 4,630 50,254 4.28 ___ ___ _______ 31. 00 3.25 700 10,500 2,834 53,088 5.24 ___ ~ _______ __ 31. 50 4.50 700 11 ,200 5,260 58,348 
Close, 5.31 ----- 40.00 3.25 ------ --- - --------- - 735 59,083 

RECOR D OF FURNACE CON DITIONS. 

Time Observatio n 

Boiler under a ligh t load du r
ing night. 

7 Fire cleaned. 
7.32 Test started, fi re 3 inch es 

thick. 
8.18 Fire raked, 5 inches thiclL 
8.41 Fire ra];:ed, 7 inch es thiciL 
8.58 . ... Fire raked , 8 inch es thiclc 
9.10 .. . . Fire raked, 9 inches thick. 
9.19 . . . . Fire sliced, 10 inches thick 
9.36 . .. . Fire r aked , 1() inch es thick. 
9.53 Do. 
9.58 . . . . Fire slIced, 10 inches thiclc 
10.25 .. , Fire raked, 9 inch es thick 
10.35 .. . Do. 
11 .. .. . . Cleaning fire. 
11.05 . . . Fire cleaned, 3 inches thick . 
12.30 ... Fire raked, 7 inch es thiclL 
12.43 ... Do. 

Time I Observation 

12.51 .. , F ire sli ced, 8 inches thick 
1.06 ... . '<'ire ral,ed, 8 inch es thick. 
1.42 Do. 
1.51 , . , . Fire sliced, 9 inches thick . 
2.08 ... . Fire r a];:ed; 8 inches thick. 
2.10 . . .. Cleaning fire. 
2.27 .. . . Fire cleaned, 4 inches thick. 
2.1.1 . . . . Fire raked, 6 inch es thiclc 
3.11 ... . Fire raked, 7 inch es thiclc 
3.38 .. . . Fire raked , 8 inches thick 
4.13 . .. . Fire raked , 7 inches thick 
4.40 .... Fire sliced , 8 inch es thiclL 
4.50 . Fire raked, 9 inches thick 
5 . . . . .. . Cleaning fire. 
5.08 Fire cleaned, 4 inches thick . 
5.31 ... . Test closed , fire 3 inches 

thiclL 

Clinker dark and heavy. 94 firings during t est. 
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Stea;m Test of Iowa No. 5 Coal 

COXDITIOXS OF BOILER TRIAL. 

Made by boiler divi sion, United States Geological Survey. 
At fuel-testing plant, Louisiana Purchase Exposition, St. Louis, Mo. 
Kind of boiler , Heine safet y. 
To determin e t h e economy of coal as a fuel. 
Steam jets not operated. Hughes apparatus operated. 
Kind of fuel , Iowa NO. 5. 
Kind of furnace, hand fired. 
State of weather , clear. 
Method of starting and stopping the t est , alternate. 
Number of boiler (plant number ) , 2. 
Type of boiler, water t ube. 

1. Date of t rial November 14, 1904. 

455 

2. Duration of t riaL .. . .. . . .. ... . . .. .. . . . . .... . . . . ... ... hours.. 9.983 
3-10 Dimensions and proport ions of boiler sam e as given in test of coal No . 1. 

AVERAGE PRESSU RES. 

11. Barometer 5 inches of m ercury .. ... .. . . .. . . .. ... . ... . . . .. .. .. . t .... .. ..... pounds . . 

111St b . h { .. dO . .. . . earn pr essure y gage per square InC . . .. ... . .. . . do .. . . 

12. Force of draft between damper a nd boiler ... . . inch es of water .. 

29 .75 
14.6 

81.7 
*96.3 

.51 
13. Force of draft in furnace .... . .... .. ........ . ..... .. . ... do . . . . .22 
14. Force of draft or blast in ash pit. . .. . ... . . . .. .. . .... . .. do . . . . 0 

AVERAGE TE]\'[PERATU RES. 

15. Of external ai r . . . . . . .... . ... . ... . . . . ... .. . .. . ... ... degrees .. 
16. Of fireroom . . .. ... . . . . . .. ... . . . . . . . . .... .. .. . . . . . . .... do ... . 
17. Of steam . . . . . . . .. ......... . .. .. ... . . .... .. . ..... . . .. . do .. . . 
18. Of fee d water in tank . .. . . . .. . .. . . . . .. . .. . . . .. .. . . . .. . . do .. . . 
19. Of feed water entering economizer . ..... . . ... .. . .. . ..... do . . . . 
20. Of feed water entering boiler .... . . . .. .... . . . . .. ..... . . . do .. . . 
21. Of escaping gases from boiler .. .. . . .. . .. . . .... . . . .. . . . . do .. . . 
22. Of escaping gases from economizer .. ..... . . . . . .. . . ... .. . do . . . . 
22 .1 Of furnace . . .. . .. . . . . .. . .. " . . .. ... . ..... .... . .. . . . . . .. do ... . 

FUEL. 

42.4 
53 .. 5, 

324.9' 
51.4 

177 
530 

23 . Size and condition : Nut, medium bright-small, 65 per cent ; slack 35 
per cent. 

24. Weight of wood used in lighting fire .. .... . . . . . . . . .... pounds .. None 
25 . Weight of coal as fired . .. ... . . . . .. .. ... . ...... .. ...... do . .. . 11,200 
26 . P ercentage of moisture in coaL..... . . . . . . . . . . . . . . . . . . . . . . . . . . 16.01 
27 . Total weight of dry coal consumed ...... . . .. .. . .. . . pounds . . 9,407 
28 . Total ash and r efuse . .. . . .... . . ....... . . .. .... . .. . ...... do. . .. 1,328 
29. Quality of ash and refuse, clinker ....... . . . .. ....... per cent. . 57 

30. Total combustible consumed. . ... .. .... . ... . .. . ... {:~~~~~:: *~:~6~ 
31. Percentage of ash and refuse in dry coal. . . . .. . . . . . . . . . . . . . . . . . . 14.12: 

·Absolute. 
' Calcula t ed from chemis try of a sh. 
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PIlOXB1A'l'E AXALYSIS OF COAL . 

P"r cent Per cent 01 
of coal combustible 

32. 
33. 

Fixed carbon .. . ... .. .. . ........ .. .... ... . . . . . ...... . 38.83 55.01 
Volatile matter .. ...... .. .............. . ........ . .. . 31.76 .44.99 

34. Moisture . .... . ........ . .................. .... ..... . 
35. Ash ........ .... ......... . ................ ..... .... . 

16.01 
13.04 

100.00 100.00 
36 . Sulphur, separately determined............ ...... .. . . . 3.09 

ULTI MATE ANALYSIS OF DRY COAL. 

37. Carbon (C) . . .... . . . . ... .. . . .... . . . ............ .. .. . 65 .21 77.59 
38. Hydrogen (H) .. ..... . ......... . ....... . .......... . . . 4.71 5.6 
39. Oxygen (0) . . ..... .... .. . ...... . .. . . . . . . .......... . 9.12 10.85 
40. Nitrogen (N) ...... . . ............... .. ...... .. .... . . 1.33 1.58 
41. Sulphur (8) ...... . . ........................ .. . . ... . 3.68 4.38 
42. Ash ......... . . .... . ............. .. ....... .. ... ... . . 15.95 ...... .. . .. 

10000 100.00 
43. ,Moisture in sample or coal as r eceived. . . . . . . . . . . . . .. 16.01 

ANALYSIS 0,' ASH AND REFUSE. 

44. Carbon ..................................... . ...... per cent.. 15.49 
45. Earthy matter . ........ . .. ..... .. . .. . . ......... ....... do. . . . 84.51 

46. 

47. 

48. 
49. 

F UEL PEn I-lOUR. 

Dry coal consum ed per hour .. ·: .. .................. . pounds . . 

Combustible consumed per hOul'. ........... . .. . . . 5 .. do ... . 
t .. do .. .. 

Dry coal per square foot of grate surfactl per hour ....... do ... . . 

CALORIFIC VALUE OF FUEL. 

942 
809 

*771 
23.23 

.398 
*.38 

50. Calorific value by 'oxygen calorimeter per pound of dry coal, . 
B . T. U ........ . . ......... . . .................. , .... . ..... . . 11,963 

51. Calorific value by oxygen calorimeter per po und of combustible, 
B. T. U ... . .. .... ...... . . . ... .. .............. . .... . ......... 14,233 

52. Calorific value by analysis per pound of dry coal, B. T. U ...... 11,848 
53. Calorifi c valu e by analysis per pound of combustible, B. T. U .. 14,096 

QUALITY OF STEAM. 

54. Percentage of moisture in steam .................... . ........ . 
55. Number of degrees of superheating .... . .............. . .... . . . 
56. Quality of steam (dry steam = unity) ................ per cent. . 

·Calculated from chemistry of ash. 

1 
None' 

99.24 



BOILER TESTS ON lOW A COALS 457 

WATER. 

57. Total weight of water fed to bo iler .. . .. . . . ........... pounds .. 59,083 
58. Equivalent water fed to boiler from and at 2120 ........ do .... 71,065 
59. Water actually evaporated, corrected for quality of steam .. do .... 58,632 
60. Factor of evaporation. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.2028 
61. Equivalent water evaporated into dry steam from and 

at 2120 ..... . ..• ....... .... .. ... .. .... . ........ . .. pounds .. 70,523 

WATER PER HOUR. 

62. Water evapo rated per hour, corrected for quality of 
steam ............ .. . .......... . . . ..... . . ............ pounds. . 5,873 

63. Equivalent evaporation pel' hour from and at, 2120 . . . . .. do. . . . 7,064 
64 . Equivalent evaporation per hour from and at 21 20 per square 

foot of water·heating surface ... . . .. . .. . . ........ ... . pounds .. 3.48 

HOll SEPOW Ell. 

65. Horsepower developed (34% pounds of water evaporated per 
hour into dry steam from and at 2120=1 horsepower ) ...... , . 204.75 

66. Builders' rated horsepower. ... .. .. .. .... .. .. .. . ..... .. ...... . . 210 
67. P ercentage of builders' rated horsepower developed... . .... . . . . 97.5 

68. 

69. 

70. 

71. 

ECONOMI C RESULTS. 

Water apparently evaporated .under actual condi tions per pound 
of coal as fired. (ltem 57 +item 25) ................. pounds .. 

Equivalent evaporation from and at 2120 per po und of coal 
as fired . (Item 61 + item 25) ..... . .. . .......... • ... . pounds ... 

Equivalent evapo ration from and at 2120 pel' pound of dry coal. 
(Item 61 + item 27 ) . ...... . .. .. . . . .. ...... . . ... ... :. pounds .. 

Equivalent evapora tion from and at 2120 per pound of { . . do . . . . 
combustible. (Item 61 + item 30)... .. . ........ ... . . do ... . 

EFFICJEXCY. 

72. Efficiency of t he boile r ' (heat absorbed by the boiler 
per pound of combustible divided by t he heat value f per cen t .. 

. of 1 pound of combustible) ... .... ......... .. ... l .. .. do ... . 
73. Efficiency of boiler, including the gra te (heat absorbed by the 

boiler per pound of dry coal divided by the heat value of 
1 pound of dry coal) ........ . .................... pe r cent .. 

COST OF E VAPORATION" . 

74. Cost of coal per ton of 2,000 pounds. delivered in boiler room 
(assumed) .... .. .... . .. . . . . . ... . ..... .... . .. ... .. . ........ . 

75. Cost of fuel for evaporating 1,000 pounds of water under ob-
served conditions ... . .. . . . . .... ....... . .. ... .. ..... ... .. . . . 

76. Cost of fu el for evaporat ing 1,000 pounds of water from and 
at 2120 ....................... ... ... .. , .................. . . 

S"WKE OBSERVATIONS. 

77. Percentage of smoke as observed .. . .... . ... . . ... ....... .. ... . 
78. Weight of soot per hour obtained from srrioke meter .... ounces .. 
79 . Volume of soot per hour obtained from smoke 

meter .. .. ... . . . .. .. ....................... ... cubic inches .. 

'Cal culated 'from ch emistr y' of as !1. 

5.28 

6.3 

7.5 
8.73 

*9.16 

59.23 
*62.10 

60.54 

$1.00 

$.0.0947 

$0.0793 

49.5 
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M ETHOD OF FIRIN G. 

ID. Kind of firing (spreading, alternate or coking)... . .... ... ..... Alternate 
81. Average thickness of fire ... .. . . . . .. . . .. .. . ... .. ... .... inches. . 9 
82. Average intervals between firing for each furnace during time 

when fires are in normal condition . ... ... . . . ..... . .. minutes . . 6.3 
83. Average intervals between times of leveling or breaking 

up . ... ...... .... ... . . .. .. .. . ...... . . .. .. . ..... • ..... do.... 22 

AN ALYSI S OF THE DRY GA SES . 

84. Carbon dioxide (CO, ) . .. . . ... ...... . . . ... ..... .. ... . per cent . . 
85. Oxygen (0) . ..... . .. .. .. . " ....... . ..... . .. .. .. .... . . ... do . .. . 
86. Carbon monoxide (CO) ~ .. ... . ..... : .. . .. .. ........ . ... do .. . . 
87. Hydrogen and h ydrocarbons . . ...... ..... . . ... .. ... .. .. . do .. . . 
88. Nitrogen (by differ ence ) (N) .. ... . .... . . . . ... .. .. .. : .. .. do ... . 

7.83 
11.66 

.28 

80 .23 

HEAT BALANCE, OR DISTRIBUTION OF THE H EATI NG VALUE OF THE COM B USTIBLE. 

Total h eat value of 1 pound of combustible, B . T . U .. ......... . 14,233 

B. T. U. P er cent 
1. H eat absorbed by the boiler= evaporation from and at 2120 

per pound of combustible x 965.7. . . . . . . . . . . . . . . . . . . . . . .. 8,846 *62.1 
2. Loss du e to moisture in coal = per cent of moisture r eferred 

to combustible+100 x [(212 - t) +966 + 0.48 (T- 212 ) ] (t= 
temperature of air in the bnil er room ; T= that of the flue 
gases ) . .. .. ... .. . .. . . .. . . ..... ... .. . .. .. .. ......... . . 290 .2.03 

3. Loss due to moisture~ormed by the burning of hydrogen= 
per cent of hydrogen to combustible+ 100 x 9 x [ (212 - t) + 
966+0.48 (T-212 ) ] .. .... ..... . .. . .. . ... . . . ... . ... . . .. 644 4.52 

4. Loss due to heat carried away in the dry chimney gases= 
weigh t of gas per pound of combus tiblex O.24 x (T - t) .... 2,709 19.03 

5. Loss due to incomplete combustion of carbon= 
CO p er cent C in com bustible . 

CO
2
+COX 100 . X 10,150 .. .. 272 1. 91 

6. Loss due t o unconsumed hydrogen and hydrocarbons, to 
heating the moisture in t h e air , to radiation, and unac· 
counted for. (Some of these losses may be separately 
itemized if data are obtained from which they may be 
calculated) .. . .. . . .. ..... .. . . ....... ... . . .. .. ... . .. 1,472 10.41 

REMARK S . 

Dry coal per indicated horsepower hour= 3.77 pounds. 
Dry coal per electrical horsepower hourc= 4.66 pounds. 

'Ca l cul a t ed f ro m ch emi str y of ash . 

PRODUCER· GAS TESTS 

100.00 

The general results of tests of gas producer and !otas p.np-in" 
using Iowa No.2 coal are shown in the followinQ' ta"hlp.s: 
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LOG OF PRODUCER-GAS TEST ON IOWA NO.2 COAL, JANUARY 30, 31, 1905. 
(Coal from mine No.5 of the Mammoth Vein Coal Company, Hamilton, Io wa.) 

, 
Manome-... c..i Gas calorimete r a; ., ters at gas Speed 

~~ 
MarlOme-

~ '" ° Auxiliary 1>:0 meter counter. on Load t er s at ol :0 '" ,eCl motors 
° .. Cinches gas engine .. ., producer ... 

'" ., ~ :0 CI ""0 Temperatures ., B . T. U . .... water) 
° ~ "Po '" 8 ~ 0 
., 

'" Time ~ '" ., 
'" ~~ '" B ... ., 

CD CD '" 8 
... '" CI", ~ '" 
CD ., 

8 '0 "'- I 2 8 ... 1 8 "' - '" _0 
. Po . 

",'" 8 8~ ... '" t: ",,, '" ",,,, «l 8 o Po ol .,- ~ .... U C Eo< ~ ...: 
- - -

I 2 I j 4 1 5 I 6 '1 7 j 8 1 9 I 10 

).30 a . m . a __ 300 _______________________________________________ _ ______ _ 
10 .05 a. m ________ 1,001,250 51 47,015 2 .0- 0.7 85,100 __ ____ 0,000 
10.25 a. m ________ 1,007,800 55 ________ 2.3 + 0.6 ________ ______ 2,035 
10.45 a. ill ____ 300 1,013,700 58 ________ 2 .4 + 1.0 _______ _ ______ 4,061 
l1. 05 a. nL _______ 1,.020,950 63 47,190 2.2 . . 6 87,000 _____ _ 6, GGl 
11. 25 a. ill __ __ 300 1,026,700 63 _______ _ 2.2 .0 ______ __ ______ 8 ,076 
l1. 45 a. ill ________ 1,032,900 65 __ _____ _ 2.3 .7 ______________ 10,119 
l1. 55 a. ill ____ 300 ______________________________________________________ _ 
l2.05 p. · ill ________ 1,038,750 67 47,365 2.4 1.0 89,150 ______ 12,161 
l2.25 p. Ill ________ 1,014,240 68 ________ 2.4 1.0 ______________ 11 ,202 
12.30 p. m ____ 300 ___________________________________________________ ___ _ 
l2.45 p . m ______ __ 1,049,800 69 ________ 2.4 1.0 __________________ __ _ 
l.05 p. nL ________ 1,055,500 69 47, 519 2.4 1.0 '91,490 ___ ___ 18,1<17' 
I-.To p. m _____ 300 ___ ~ _________________ _ ______ _________________ __ _______ _ 
l.25 p . m ______ ___ 1,061,240 69 ________ 2.4 1.0 _______ _ __ ____ 20,1 98 
l.45 p. m _________ 1,066,750 70_~_____ _ 2.5 1.2. _____ __ __ ____ 22 ,248 
~.05 p. m _____ ___ _ 1,072,210 70 ________ 2 .5 1.2 93,480 ____ __ 24,283 
2.20 p. m ____ _ 300 _________ __ ___ ________ ______ __ __ ___ ________ __ ______ __ _ . 
1.25 p. nL ________ 1, 077,950 71 ________ 2. 5 1.0 _____ ____ ___ __ 26 ,277 
2.45 p. m ____ _ ____ 1,083,820 72 __ _____ _ 2.5 1.0 __ __ ____ ___ ___ 28 ,280 
3. 05 p. nL ____ 300 1,090,150 71 47,859 2 .5 .8 95,500 ______ 30,282 
3.25 p. m ____ ___ __ 1,096,000 72 ________ 2.5 1.2 ___________ ___ 32,31.3 
3.45 p. 111. ________ 1,101,730 72 ________ 2.5 1.0 ___________ ___ 34,106 
4005 p. 111 ___ __ _ ___ 1,107,360 73 ________ 2.5 1.0 97,520 ______ 36,157 
4.10 p. m _____ 300 ___ __________ _ ______________ _____________________ " ____ _ 
4.25 p. m ____ _ ___ _ 1,113,000 73 _______ _ 2. 5 1.0 _____ ___ [ _____ _ 38,190 
4.45 p. Ill _:_· __ ____ 1,118,720 72 ________ 2.5 1.0 ______________ 40,227 
5.05 p. 111 ____ _ 300 1.124,350 73 48,203 2 .5 1.0 99,671) ______ 42,270 

aianuat·y 30. Aver age barometer for entire test, 29.92 inches . 

'" 0", ~,.!. .. 
.,'0 .. 8° '0 '0 ",0 .. Water .~ 0 ., 
",,,, 

CI _ 
.9 (OC.) ~~ ... .. ... Po - I> :a '" "' .. ~f1) J..I 1>", 

., ., 
"' CI "''''- r.. 

I 
~ ~~ ~ '0 " 2 '" ... "'= ", ,,,'" '" '" "' .~ CI.a ° ~ ... ~~~ ° '" 

<II Pol> ",0'" - CJ~ CD '" '0 ... Po 80l ... 
~o~ :0 " CI 

'0 8 "CiS ",CI'" '" 
., 

'ii .,., 
~::;~ '" I 'a '" '" ol 

:> ...: Eo< - ~::: C .... 0 ;,) u ...: r15 

I 11 1 12 I i3 I 14 1 15 j 16 j 17 j 18 1 19 I 20 1 21 j 22 j 23 

___ ___ 1 __ _ __ _ 

---:¥o l ===~~~ 
------

242 621 
220 624 5.0 
230 624 500 ______ 

231 624 490

1 

______ 

228 619 !~ ----:45 227 624 5.5 

238[ 6241 390
1 

______ 

1 

_____ _ 
232 6W ____ _______ _ _____ _ 

------ ------ ------ --- ---

52 4.2 10. 9 1,020 
52 4.2 11.0 1,120 
56 4.2 10.9 1,120 
63 4.6 17.6 450 
64 4.3 12.3 970 

641 4.21 13.41 910 
69 4.4 13.2 1 ,020 

====== 1====== 
--- ---

0.2 135.3 133 .8 
.2 150.7 148.0 
.2 148.8 147.2 
.2 115.9 116 .3 
.2 154 .0 '151.8 

.2[ 165.9[ 166 .7 

.2 177.0 179 .5 

239 621 __ __ __ 1______ __ ____ 62 4.3 15.4 720 .2 158.3 1.>8.5 
___ . __ • 238 624 450[____ __ ______ 62 4.4 13.9 740 .2 139.3 139.5 

====== ---210 ---624 ---420 ---X ---5:0 64 4.4 14.5 740 .2 148.0 148 .8 

=::::: ---!~: ---~~ ---~~l~~~~ ~~~ ~~ ~ =: ~ :~~ :::~~~ =:~~~~ :::~~ ::::~~ :~~~~~ -~~~ :~ 
228 624 490

1 
.5 5.0 ______ ______ __ ____ ___ ___ ___ ___ ______ b 

239 62 1 490

1

._____ ______ 68 4.5 14 .3 760 .2 147.6 149.4 
240 604 420 .. _____ ______ 67 4. 6 17.5 610 .2 163.5 160 .2 
211 614 470 ______ ______ 67 4 .6 17.5 610 .2 163.5 16>.2 
240 601 490 .__ ___ __ ____ 66 4 .4 17.4 630 .2 162.3 163.8 

2401 619 
20 614 
240 614 

460

1 

______ ------

!~ --O~3-; ---6:0 
67 
68 
68 

4.51 17 .3 
4.5 17.3 
4.5 17.6 

b Meter connected with calorimeter clogged. 

6301 0 .2

r 
159.91 161 .6 

630 . .2 159.9 161. 8 
640 .2 166.3 168.4 

... 
8 

"1 

~ 
t-< 
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;.
t-< 
~ 
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o 
"1 
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o 
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5.25 p . m _________ 1,130,050 73 ________ 2.5 · 1.0 ______________ 44,309 1 ___ ___ 238 624 460 ______ ______ 69 4 .5 17.6 650 .2 168.6 171 .1 
5.45 p . m _________ 1,135,730 73 ________ 2.4 1.0 ____________ __ 46,343 ______ 238 624 480 ______ _____ _ 69 4.6 17.6 630 .2 162.3 164.8 
6 p . m _______ 300 _________ ____ ________ ______ _____ _ ________ ______ _______ _ ____________________________ _ ____________________________________________ __ _ 
6.05 p. m _________ l,lH,280 73 ________ 2.5 1.0 101,750 ______ 48,383 241 614 no ____ __ ______ 71 4.5 17.7 640 .2 167 .4 170. 5 
6.25 p . m ____ _ __ __ 1,146,550 73 ________ 2.5 1.2 ______________ 50,448 236 601 420 .3 4.5 71 4 .6 18.0 620 .2 164.7 167.7 
6.45 p. m _________ 1,151,920 73 _______ . 2.4 1.1 ________ __ ___ 52,461 240 619 415 ______ ______ 7'~ 4.6 17 .9 620 .2 163 .5 166 .8 
6.50 p. m_____ 300 __________ ____ ________ __ __ __ _____ _ ________ ______ _______ _ ___________ ______ ____________ - _______________________ ----__ ----__ .----- ------
7 .05 p. m ____ _____ 1,157 ,350 74 ________ 2.4 1.1 103,BOO ______ 54,475 239 619 490 .45 6.0 72 4.6 17.7 640 .2 166.3 169.8 
7.25 p. m ___ ___ ___ 1,163,100 74 _______ 2.4 1.1 ______ ________ 56,48) 238 624 480 ______ __ ____ 70 4.6 16.2 670 .2 154.3 156.9 
7.45 p. m _______ __ 1,169,350 73 ________ 2.4 1.0 ______________ 5S,519 240 619 510 _J___ _ ______ 70 4.5 16.2 660 .2 153.2 150.7 
7.50 p. m _____ 300 __ ________ ____ ________ __ ____ ______ ____ __ __ ______ _______ _ ___________ ------ ------ -----_ -"---- - _________________ - ----- ------ ------ ------
8.05 p . ID ___ ______ 1,175,750 73 _______ _ 2.4 .8 105,950 ______ 60,545 240 619 470 ______ ______ 70 4.5 16.6 660 .2 158.3 160.9 
8.25 p . ill __ __ _____ 1,181,BOO 73 ___ __ ___ 2.4 1.0 ______________ 62,577 244 619 490 ______ ______ 69 4.5 16.7 700 .2 169.4 171.8 
8.30 p. ID ____ _ 300 __ ____ ________________________ ________________________ _ 
8.45 p. Ill ____ _ ____ 1,187,550 73 ___ ____ _ 2.4 1.0 ______________ 61,601 
9.05 p. m _________ 1,193,250 74 __ ____ __ 2.4 1.0 _____________ _ 66,631 
9.25 p. m _________ 1,loo,loo 74 ________ 2.4 1.0 ______________ 68,631 

. ---- - ' ---~I ---~~ I -- -ml===:~= I===~:~I----~gl - --nl--~n l---~I----:~ I-~~:~ I -~~n 
239 624 500 ______ ______ 73 4.6 16.2 710 .2 165 .5 169.3 

9.30 p . lli _____ 300 ______ _______ __ ______________________ __ ________ __ ______ I ____ _ _ 1 _ _ ____ 1 __ ____ 1 __ ____ 1 ______ 1 ______ 1 ______ 1 _____ - 1------ 1------ 1------ 1------ 1--- ---

4.61 15.0 
4.6 15.0 

760 
820 
760 

.21 156.71 158.7 

.2 169.0 170.8 

.2 153.8 154 .6 

9.45 p. m _______ __ 1,204 ,950 74 ______ __ 2.4 1.0 ____________ __ 70,640 
10.05 p . Ill ________ 1,210,900 73 ________ 2.4 1.0 ___________ ___ 72,677 
10.25 p. ill __ __ ____ 1,217,000 73 __ ______ 2.4 1.0 ______________ 74,715 

242 
236 
242 

624 
624 
624 

520

1 

______ , _____ _ 

540 ___________ _ 
550 ________ __ _ _ 

68 
67 
64 4.4 14.6 

10.30 p. m ____ 300 __________ ___ _ _______ __ __ __ ______ _____________________ I ______ • ______ 1 __ _ ___ 1 ______ 1 ____ __ 1 __ _ __ 1 ______ 1 ____ __ 1 ______ 1 ______ 1 ______ 1 ______ 1 ____ _ _ 

4.51 13.31 850 
4.6 12.3 1,010 

240 
236 

6001 ______ 1 ______ ,. 66 
68 

,21 148.41.149.8 
0 .2 158.7 100.6 

10.45 p . m ___ _ ____ 1 ,223,400 73 ________ 2.3 .5 ____ __ __ ____ __ 76,745 
11.05 p . m _____ ___ 1,230,300 73 49,005 2. 1 - 0.4 111,500 ______ 78 ,754 

614 
624 620 _____ __ ___ _ _ 

11 .15 p. ID ____ 300 ___ ____ ________________________________________________ I ___ _ _ _ I ______ I ______ I _____ _ I __ ___ _ l _ ____ _ I ___ ___ I __ _ _ _ - 1------ 1------ , ------ ------- ,------ . 

4.61 12.71 980 
4.6 12 .7 1,000 

0.21 157.51 160.2 
.2 160.7 163. 4 

l1.25 p. ill ________ 1,237,350 73 _______ _ 2 .1 .0 __ __ _______ ___ · 80,775 
l1.45 p. ill ____ __ __ 1,244,300 74 __ ___ ___ 2.1 .0 ______________ 82,797 

244 
240 

624 
614 ::1--ii:sT-ii:,s 70 

70 
12 p . m __ _____ 300 ________ __ _________ __ ____________________ _ ______ __ _____ I ______ 1 _____ _ 1 ___ _ __ 1 ______ 1 _____ _ 1 ______ 1 ______ 1 ______ 1 ______ 1 ______ 1 ______ 1 _ _____ 1 ___ _ _ _ 

238

1 

614

1 

5201 _____ - 1------1 ~I 4.61 13 .81 850 .21 155 .11 157.8 .2 169.4 171 .8 
12.05 !I . Ill. u _ ____ 1 ,2.51,090 .73 ______ __ 2 .2 + .3 113,460 __ ___ _ 84,860 
12.25 !I. Ill ________ 1,257,590 74 ____ __ __ 2 .2 .3 ______________ 86,894 
12 . 45 !I. ill ____ 300 1,264,300 74 ________ 2.2 .3 __ ____________ 8S,930 
1.05 !I. ill _________ 1,271,410 74 ________ 2.2 .1 115,290 ______ 90,913 

240 624 550 ____________ 

236 491 
620 _________ ___ 

239 624 
550 ____________ 

4.5 
70 4 .5 
70 4.6 

13.4 960 
12.9 950 
12.4 1,090 

.2 158.3 160.9 

.2 168.6 171.4 
1. 15 a. m _____ 300 ... ___________ __ _________ ____ ____________________________ 1 ______ 1 ___ ___ 1 ______ 1 ______ 1 ______ 1 ______ 1 _____ _ 1 _____ - 1------ 1----- _ 1 ______ 1 ______ • _____ _ 

1.25 !I . m ______ ___ 1,278,760 74 ______ __ 2 .2 .3 ________ ______ 92,938 
1.45 !I . m ___ __ 300 1,285,920 74 ___ _____ 2.0 .1 ___ _________ __ 94,96 1 
2.05 !I. m __ ___ 300 1,29"2,750 74 __ __ ____ 2.2 + . 2 117,200 ______ 97,006 
2.25 !I . m ___ ______ 1,299,390 74 ________ 2 .2 .2 ________ __ ____ 99,047 
2.45 !I . m _____ 300 1,306,030 74 ________ 2.3 .3 __________ ____ 101 ,065 
3.05 !I. ill _________ 1,312,790 74 49,640 2.2 . _ 118,980 __ ____ 100,082 
3.25 !I. Ill ____ ___ __ 1,320,800 73 ________ 2 .2 .1 __ __ _______ ___ 105,010 

235 508 520 .3 6.0 70 4.6 11.3 1,090 .2 144 .8 147 .2 
237 518 580 ------ ------ 70 4 .6 12.1 1,000 .2 148.8 151.3 
239 518 560 .4 6.0 70 4.4 13.3 880 .2 155 .1 157.7 
237 614 490 ------ ------ 70 4 .6 13.2 950 .2 161.9 161.5 
241 604 450 .4 6.0 70 4.4 13.2 950 .2 165.8 168. 5 
241 560 450 ------ ------ 70 4.5 12.6 990 .2 159 .1 161.7 
232 493 520 ------ ------ 69 4.5 11.0 1,070 .2 138 .0 140.0 

3 .30 a. In _____ 300 _____ ___ _____ _ ________ _____ _________ _________ _ _______ 1 __ _ _ __ 1 ______ 1 _____ _ 1 ___ ___ 1 _____ _ 1 ______ 1 _ _ _ _ __ 1 _____ - 1------ 1- ----- 1------[------, --- __ _ 

3. 45 3 . 11'- _____ ___ 1,3"26,590 73 ________ 2.3 + .3 __ _____ _______ 107,OS1 
4.05 !I . 111- ________ 1 ,333 ,200 73 _____ __ _ 2.2 .1 ___ ___________ l09,OSo 

233 
233 

466 
404 ~~c==x===: 

69 
68 

4.41 13.2 
4.6 12.0 

850 
970 

. 21 148.41 150. 5 

.2 142.4 144 .1 

f~ L~~~~~~ =: :~~~~~~~ ::~I ~~~~~~~ ~ ::~~~: ~::~~ ~~~~~~~~ ~~~~~~ ~~.~:~~ ~~~~~~ ~~:~~l- ~~~~~ :::~~ ~~~~~~ ~~~~~~ ~~~~~ ~ ~~~~~ ~~~~~ ~~~~~ ~~~~~~ ~~~~ .. ;~~ ~~~:~ 
5.0~ 3. Ill ____ _ __ __ 1,354,600 73 ________ 2.4 .8 ___________ ___ 115,116 ______ 248 374 530 _____ _ __ ____ 68 4.4 13.3 720 .2 127.0 128.6 
5.25 a . m ______ ___ 1,361,;j()(", 72 ________ 2.3 .8 ___ ______ __ ___ 117,161 __ ____ 24 374 510 ____ __ ______ 68 4.4 15.4 710 .2 154.7 '156.6 

Uotlauuary 31. . b Calorimeter rel..ding lost. 
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LOG OF PRODUCER-GAS TEST ON IOWA NO. 2 COAL, JANUARY 30, 31, 1905-Continued. 
- - - - - -- - - - - - - -- - -- - -

Manome-... Q Gas calorimeter a; '" 00 <) ters at gas 
Auxiliary Speed ", 0 Manome-

~ >,'0 .. :0 meter 
m otors 

counters on Load .. -
'"'~ 

ter s at 00 

I 
.01'1 <) '"' Onches gas engine pr oducer ... 00 B . '1' : '1'. '0::> :0 ::> _OJ Tem peratures ., 

"0 water ) ", 0 <) 
::> ~ 

Time 'S8 " '" ... 
~ 

... 
'" ::> ... ::> ... ... ... Q) 00Q) :;; '" 1'1" '" S 

.., ... 
0::> .... ... Q) 

'" S .... 
<)'0 S 

Q)-
~ # " 1 2 '" 1 

_0 0.' "' .... S S~ .... '" ~ ..... ., 
.. 01 '" S 00. '" Q) ~ 

Q C!l '"' 
~."" ~ ...: 

f 2 I 3 I 4 f 5 6 7 8 f 9 I 10 

5. 45 a . m _____ 300 1,367, 490 '72 50,061 2. 3 0.8 __ ___ ~ __ ___ __ _ 119,193 
6.05 a . Dl ____ _ ____ 1 ,373,100 71 ________ 2.3 .7 124,100 .- ---- 121, 212 
6.25 n. Dl ____ _ __ __ 1, 380 ,400 72 ________ 2 .3 .8 ___ __ _________ 1~ ,22"2 

6.80 a . Dl __ ___ 300 ___ __ _____ _____ _ . _____ _____ _ ______ __ ___ ________ _ ______ _ 
6.45 n. lli ____ _ ____ 1,387, 700 72 ___ __ ___ 2.3 .8 ____ __ __ _ ~ __ _ 125,227 
7.05 a . lli ___ ______ 1 ,39-1, 525 72 ______ __ 2.3 .0 ___ __ ___ ____ __ 127,227 
7 .25 a. m ___ __ ____ 1,401,350 72 ________ 2 .3 .0 ____ ___ _ _____ _ 129,197 
7 .80 a . Dl __ __ 300 _________ _ __ __ __ ____ __ __ _____ __ ___________ ___ ____ __ ___ _ 
7 A5 a . Dl _______ __ 1,408,900 72 __ ____ __ 2 .1 - .5 __ ___ ___ ______ 131,200 
8.05 a . m _____ 300 1, 416,600 72 5O, 3!7 2.2 - 1.0 127,490 __ __ __ 133,198 
8.25 a . m ______ __ _ 1 ,424 ,300 72 __ ______ 2.2 - 1.0 ________ 1 ______ 135, 2Qi 
8.45 a . m ___ __ _ --- 1 , 431 ,~ 7~ __ ______ 2 .2 - 1.0 __ . ____ _ -1- _____ 137,198 
9.05 n. m ___ _____ _ 1 ,439,250 70 ________ 2 .1 - 1.0 129,100 __ ____ 139 ,171 
9 .15 a . m _____ 300 __ __ __ ____ _____ ___ __ ___ __________ __ __ __ _________ _____ _ _ 
9.25 a. m _________ 1 ,446,500 76 __ ______ 2 .1 - .8 ___ __ ____ _____ 141,177 
9.45 a . m ______ ___ 1 ,453,650 76 ___ _____ 2.0 - .7 ____ ___ _ ______ 143,165 
9.55 a. lli ___ __ 300 ____ ____ __ ____ ____ ___ _ ______ ____ ________ ________ __ ____ _ 
10 .05 a . m ___ ____ _ 1,460,850 77 50 ,620 2.0 . 6 130,900 ______ 145, 2O! 
]0. 25 a . 111. ___ 300 1 ,467, 650 78 ___ ___ __ 2.1 .2 ___ __________ _ 145,1« 
10.45 a . m ___ _ ____ 1.473,800 78 ________ 2.3 + .8 ______________ 147,192 
n.05 a . m ________ 1,479,950 77 50,770 2 .3 + .6 132,600 _____ _ 149,229 

aFlame of calorimeter burner went out. 

.'" 0 ::> ... , .. ", '0 "' -.. Water S o ... '0 ... 0 .. .~ OJ 0 '" ::> ... 1'1 -
~ >, 1'1 ( oC . ) c~ ... .. ... 0. ..,. :a '" .... ... ., ,-

.~~- '" '" "'1'1 "'''' ::> ... 

1 

~ ~'O Q) '0 ... c:d,a ~ .... 2 ... :g..~ 
....0 <) 

° ... o ~ ~ .. .. 
tl 

Q) 1'1 <) ... Q)" ... .~ ... '" 
<) 

'" '0 0. "' 1'1 01 - 1'1 '" ~o~ :0 ... 
'0 S S" ... . ~ El ~::!~ 

., Q) ::; 1'1 
Q) Q) '" d ::> ., '" > ...: '"'- :;;:- C!l C!l .... 0 Q Q ...: 00 ' 

f n l u l u l li I Th I W I U l u l w l oo l n l · l ~ 
2321 454 
~6 466 
230 166 

2361 476 
230 47(1 
224 466 

226 
242 
238 
236 
234 

414 
321 
294 
518 
4; 6 

610

1 

__ ____ 

1 

___ __ -
530 _____ __ ____ _ 
570 _______ ____ _ 

470

1 
__ ___ -1--- ---580 __ ___ _ _____ _ 

660 __ ____ _____ _ 

68 
67 
6B 

67 
6B 
66 

4.41 14 .5 
4. 5 15.4 
4. 4 14 .7 

7301 0. 21 146 .01 147.8 
700 .2 151.1 152.7 
740 .2 151.1 152 .8 

4. 41 15.31 730 
4.5 14 .5 740 
4.5 12.7 890 

.21 156.31 157.9 

.2 116.8 148 .6 

.2 144. 8 14<3.3 

::1======1====== - ---~~ ---~~: --~~~: ---:~I --- -~~I -~:~~ 700 _. __ __ __ ____ 65 4. 5 10. 3 950 .2 109 .1 
540 ____ __ __ __ __ 66 4.5 11.7 1,020 .2 145. 6 
(;60 .5 U.Q 67 4.5 11 . 4 1,040 .2 142.4 

113.8 
a 

109 .8 
147.0 
H S.H 

------,---ill 1---~~! 1---~~I = ==:~; I === i:~I - -- -~~I --. r ~ 1--if ~ I -~~ ::1--- -: ~I -i~~~ 1-~~~'f 

------. ---2421---4241---6301= == === I = ==== = 1----661---4~ ii 1--i2~ 81-- 8401----~ 21-i3ii~ 51-i37~-7 256 314 66() __ ____ ______ 6B 4. 5 13.0 830 .2 139.7 141. 5 
24<3 3M 640 .65 7.5 68 4.6 13.2 800 .2 136. 5 138. 2 
251 314 680 ____ __ ______ 69 4.7 13 .1 790 .2 131. 3 133.2 
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GAS ANALYSES. 

Time I C0 2 . I 0 2 . I CO. I H z J CH. J N . J Total IS.T.U. 

10.30 a. w.* _________ 

12.30 p. m _______ ___ 

2.30 p . m ____________ 

4.30 p. m ____________ 

6.30 p. m ____________ 

8 .30 p. m ____________ 

10. 30 p. m ___________ 

12.30 a. m.t---------
2.30 a. m ____________ 

4.30 a. m __ ______ ____ 

6.30 a. m ____________ 

8.30 a . m ____________ 

'January 30. 
t January 31. 

9.4 
10.6 
10.4 
9.8 

10.2 
9.6 

10.4 
11.0 
11.8 
13.0 
12.0 
13.4 

0.0 12.6 7.8 5.6 64 .6 
.2 11.2 22 .1 8 .2 47.7 
.2 12 ,0 6.8 ., 6.8 63.8 
.2 12.6 12.0 7.4 58 .0 
.2 13.0 6.7 9.2 60 .7 
.2 13.6 5 .8 9.2 61.6 
.2 13.0 5.5 7.3 63 .6 
.0 11.2 6.5 6.8 64.5 
.0 8.4 4.9 8 .9 66 .0 
.0 6 .2 3.9 7.8 69 .1 
.0 9.8 5.6 8.8 63,8 
.4 9.8 3.8. .0 72.6 I 

PRODUCER-GAS TEST ON lOW A NO. 2. COAL. 

100.0 127.8 
100.0 199.3 
100.0 138.0 
100.0 164 .5 
100 .0 166.7 
100 .0 165 .6 
100.0 142,3 
100.0 134 .1 
100.0 141.2 
100.0 118 .3 
100.0 147.2 
100.0 117,6 

1. Duration of test, in hours .. . .. .... ... : . . . . .. . .. . . . . . . . . .. . 13.33 

AVERAGE TE]',[PE!lATURE, of . 

2. Gas leaving producer .... . . . . . . ..... .... .......... .. .. .. .. 893 

OUTSIDE POWER CHARGED AGAINST PRODUCER PLANT. 

3. Total steam used by producer . .. . . .... .......... . pounds .. 
4. Steam used by producer per hour ........ . . .. . .. ..... do .. . . 
5. Equivalent in pounds of coal per hour .. ... . .... . ... . ... . . 
6. Equivalent in pounds of dry coal per hour ....... .. .. ... . . 
7. Equivalent in pounds of combustible per hour .. , ....... . 
8. Average horsepower required to drive auxiliary machinery .. 
9. Total water used in scrubber and tar extracter .. cubic feet .. 

10. Cubic feet of water per hour per horsepower of producer 
plant .................. ... . ... . .. . . . . ........ ... . ..... . 

11. Cubic feet of water per 1,000 cubic feet Of gas produced . .. . 

COAL OONSUMED IN PRODUCER. 

12. Total coal consumed ..... ........ . .... .. .... . ... pounds . . 
13. Moisture in coal. ..... . ........ .. ..... . . .. . .... per cent . . 
14. Total dry coal consumed ... . ....... , .. .. .. . . , . , .. pounds .. 
15. Refuse from dry coal. ........... . ........... .. .. per cent .. 
16. Total refuse from coal. ....... , . .. , .... .. ...... . , pounds .. 
17. Total combustible consumed .. .. ....... ... . . . " . .... do. , ., 

3,065 
230 
45.9 
38.2 
28.7 
10.9 

2,133 

.64 
9.12 

4,833 
16.69 

4,030 
24.85 

1,000 
3,030 
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COAL P ER HOU R. 

18. Coal consumed in producer . ........ . . . . . . . . ' ..... pounds . . 
19. Dry coal consumed in producer ... . . . ....... . ...... do. , .. . 
20. Comb,!stible consumed in producer . . . . .. .. . .. . . ..... do . .. . 
21. Equivalent coal used by producer plant. ..... " ..... "do .. . . 

362.5 
302.5 
227 .5 
408.4 

22. Equivalent dry coal used by producer plant. .... . .. do. . . . 340.7 
23 . Equivalent combustible used by producer plant. ..... do .... 256.2 

COAL CONSUJlIEU PER SQUARE FOOT OF FUEL BED PER HOUR. 

24. Coal as fired .... . ...... . .. .... ....... .. . .. .... .. pounds .. 
25. Dry coal ... . ........ . ........ . ... ... . .... . .. ..... . do ... . 
26. Combustible . .. ... ' .. . .... ...... . .. ........... .. .... do ... . 

BRITISH THERMAL UNITS F ROM eOAL. 

27. Per pound of coal as fired . . ... . . ... ... .. ... .... . . . . . .. . . . 
28. Per pound of dry coal . .. ..... .. . ... . . . .... . . . . . .. ... . .. .. . 
29. Per pound of combustible ..... . .. . .. . . ... .... . .. . . .... . . 
30. From coal as fired , per hour . , .. . ... ...... ... . . ..... . .. . . . 
31. From dry coal, per hour . . .. .. . . .... .... . . .. . . ... .... . . . 
32. From combustible, per hour ..•... .. .. ... .. . ... .. . . ..... .. 

GAS PRODUCED, CUBIC FEET. 

(Gas at 62° F. and 14.7 pounds pressure.) 

33. Total 
34. Per hour .. .... . . . ... . . . . . . ..... . ........... ... ... .. . . . . . 
35. Per pound coal consumed in producer .. ....... .. .... .... . 
36. P er pound dry coal consumed in producer . .. . ... ........ . 
37. Per pound combustible consumed in producer . ..... . . ... . 
38. Per ppund equivalent coal used by producer plant. . . . . . . . 
39. Per pound equivalent dry coal used by producer plant. . . . 
40. Per pound equivalent combustible used by producer plant .. 

BRITISH THERMAL UN ITS FROM , STAN DARD GAS. 

41. Per cubic foot. .. ... . ... . ...... .. . . .. . ...... . .. ... . . .. .. . 
42 . P er pound dry coal burned in producer ... . ............ ' . . . 
43 . Per hour per brake horsepower . . .. . . ... .... ..... ........ . 

AVERAGE HORSEPOWER DEVELOPED . 

44. Electrical horsepower availabl~ for outside purposes . . . . .. . . 
45. Electrical horsepower developed at switch board ......... . 
46. Brake horsepower available for outside purposes ..... . .. , .. 
47. Brake horsepower developed at engine .. .. .. ... .... .... .. . 

9.43 
7.87 
5.92 

8,735 
10,489 
13,950 

3;175,000 
3,175,000 
3,175,000 

234,110 
17,570 

48 .5 
58.1 
77.2 
43 
51.6 
68.5 

160.2 
9,300 

12,130 

186.6 
197.5 
219.5 
232.3 



IOWA GEOLOGICAL SURVEY PLATB XVII 
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3 B .. T . U . Of'GA5 BY ANALYS I5. 
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~ 'i-tM~·E.~~T~~~\~fGA5 L~AV1 NG PRODUCE.R. 
7 AMPE.RE..5,GE.NERATOR LOAD. . 
a H.P. OF AU XILI ARy MOTOR. 
9 H. R OUT PUT 0"- GE.NE.RATOR. 
10 T~MPE.RATURE. OF GAS AT ME.TE.R. 
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Graphic log sheet, producer-gas test, Iowa No, 2 coal. 
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COAL PER HORSEPOWER PER HOUR 

48. Pounds consumed in producer per electrical 
horsepower available for outside purposes. 

49. Pounds consumed in producer per electrical 
horsepower developed .at switch board .... 

·50. Pounds consumed in producer per brake 
horsepower* available for outside purposes 

51. Pounds consumed in producer per brake 
horsepower* developed at engine . ..... . 

·52. Equivalent pounds used by producer plant 
per electrical horsepower available for out-
side purposes . . ...... ......... . ... .... . 

53. Equivalent pounds used by producer plant 
per electrical horsepower developed at 
switch board . . . ................. . ... .. . 

54. Equivalent pounds used by producer plant 
per brake horsepower* available for out- . 
side purposes .......................... . 

55. Equivalent pounds used by producer plant 
per brake horsepower* developed at engine 

Coal as 
fired 

1.94 

1.84 

1.65 

1.56 

2.19 

2.07 

1.86 

1.76 

AVERAGE 'COMPOSITION o~' COAL AND GAS. 

Dry coal I Combust
ible 

1.62 

1.53 

1.38 

1.30 

1.83 

1.73 

1.55 

1.47 

1.22 

1.15 

1.04 

.98 

1.37 

1.30 

1.17 

1.10 

56. Coal: Per cent 57. Gas by volume: Per cent . . 
Moisture ........... . ... 16.69 
Volatile matter . ........ 31.42 
Fixed carbon .......... 31.19 
Ash .... .. ... . . . .... . .. 20.70 

Sulphur 
100.00 

5.50 

Carbon diQxide (CO,).. 10.06 
Oxygen . (0,) ... ..... . .. .17 
Carbon monoxide (CO).. 12.57 
Hydrogen (H,) ........ 9.53 
Methane (CH.) ...... . .. 7.67 
Nitrogen (N,) ......... 60.00 

100.00 

This coal was very high in sulphur (5.50 per cent), but did not 
clinker in the producer. The results were, however, not so satis
factory as might be expected. There is no doubt that better rec
ords can be made from this coal in a second test. 'The lack of 
uniformity in the gas made it difficult to adjust the engme to 
meet the changes. 

Fifty gallons of black tar were extracted. 
·Based on an assum ed efficiency of 85 per cent for generator and belt. 
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GAS ENGINE. 

The report covers the records taken from 10 :45 a. m. January 
30 to 12 :05 a. m. J anuary 31, a period of 13 :33 hours. After 
12 :05 a. m. January 31 it was impossible to carry fuilload on the 
engine. 

Right cylinder. M. E. P., 58; Max . , 280; 
ReI., 24 ; I. H. P .• 93.2 

Center cylinder. M. E. P . , 59; Max . , 260 ; 
ReI., 26; I. H . P. , 94.8 

Left cylinder. M . E. P., 50; Max ., 290; 
Rel. , 24; I. H. P ., 80.3 

Figure 103. Indicator diagr a m taken J anuary 30, 1905, during gas-engine test on 
Iowa No.2 coal. R evolutions per minute, 204.1. 

The results of tests made on the gas engine are given below: 

REPORT OF GAS-ENGINE TEST ON IOWA NO. 2. COAL. 

Coal : General number, Iowa No.2; special number, G. P . 22. ' Car initials 
and number, 43574, Wabash. 

Duration of test, in hours. . .... . ..... . ... . ............. . .. . . .. . .... . 13.33 
R evolutions per minute (mean)... ...... . . . ........ . ........ .. .... . . 202.7 
Explosions per minute (mean) . .... . . . . . '. .. . .. . . . . . . .. . .. ... . . . . . . . 101.35 
Cubic feet gas per hour, by m eter ............. . ................ ... .. 17,820 
Cubic feet standard gas per hour (i. e. , 62° F ., 14.7 pounds pressure) . . 17,560 
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Maximum pressure: 
First cylinder .. .... . .. .. .. .... . . . . . .... . .. . ...... ... .. ... . .. .. 272 
Second cylinder ................................ ... ...... .".... .. 282 
Third cylinder .. . ........................ . ... .. . .............. 272 

Pressure at reiea se : 
First cylinder .................. .. ........... . ............ . .... 24 
Second cylinder .... . . .. . ............. ... ..... ... .. ....... .. . . .. 26 
Third cylinder ...... .. ... .. . . .. . . . . . . .. .. . . . .... .. ... .. . .. .... . 24 

Mean effective pressure: 
First cylinder ................ .. . ........... . ... . . . ... . . .. . .. ... 58 
Second cylinder . ' .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59 
Third cylinder .. ... . ..... .. ... .. ... .... ............ . ........... 54 

Indicated horsepower: 
First cylinder . . ... . . . .... . .. ... ..... . . . .... .. . .. .. .. ...... ... ... 93 
Second cylinder . . . . ...... . ......... ... ....... . . ................ 95 
Third cylinder. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87.05 

Total indicated horsepower... .. ...... ...... . . . ... .... ... .... . . 275 .05 . 
Horsepower delivered (electrical horsepower) .... . ... . ..... .... .. .. .. · 197.5 
Mechanical efficiency (engine and generator combined) .... per cent.. 71.8 
Cubic feet standard gas per hour per indicated horsepower. . . . . . . . . . . . 63.9 
Cubic feet standard gas per hour per electrical horsepower. . . . . . . . . . . . 88.9 

COKING TESTS ON IOWA COALS 

IOWA NO. 1. 

Lump and fine coal from mine No.2, Anchor Coal Company, 
Laddsdale, Iowa. 

In this test, as in all those on Iowa coals, the charge was of 
washed coaL (page 474). The charge weighed 9,500 pounds, and 
after burning 46 hours yielded 4,828 pounds of coke and 572 
pounds of breeze and ash. The coke was brittle, with cracks 
lengthwise and crosswise through it. It was also high in sui
phur and ash. 

Analysis at Iowa No.1 coal. 

Chemj· VoIa- Fixed cal lab- Moist- tile car- Ash SuI-
Character of coal orat'ry ure matter bon phur Remarks 

num-
ber P er ct . Per ct. Per ct, P er ct. Per ct_ 

Washed --------------1 1356 1 12.84 / 35.91 I 41.00 1 10.25 1 4.61 1 Used for coking t est. 
~~--~---------------
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Ooki ng t est and coke production. 

.. Per ct . of yield ., 
'" t "" .c .c 
cd ., II) 

cl "" '" 8 cd cd 

'" '" .!oI 

"" > 00 '" 0 

'" "" Test number When charged When drawn o. ... ... <.> ... cl cl 

cl 
cd 0 8 0 cd 8 cd 
.c <.> <.> '" '" -" <.> '" ::l 
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E::~ 0.0 ,",.0 "," 0.0 ... .0 
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., 
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U>4 ..:1>4 ::o~ E->4 1l<>4 ..:I ::0 E- ll< 

Physical and chemical pr operties 01 coke produced. 

I ... ' . "" . Grams in Pounds Percent- "'-" CD~~ 8 
1 cubic int cUbic age by p,::l.o 

~e~ 
::l Chemical analysis J:l.c>4 cl Inch foot volume ....... i» ..... <.> <'> .. - -- --- c::l .. 
S .,0 "'::l 

~"';'I- <'>0 
to '"' Test "'",.c '"'.c ... ... 

I:g
• 

c .... 0 ~ num- ... - .j; .0 cl 
ber >~ c Z~ 

'"' ~ 'ii1 0 II) 
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.,t.> ... o~ ., "'- ~- ... - 0 
"c " '" 

t.> t.> .. - ~ ::l;: .c-
""'''''''4> ...... 

cl <:l ·S .. ::l~ :a ~ ""~ p,~ 

1 8~'ii1 
.cO <i .... " " .c " ... .... ., !l ",,10. "" ., ,, 

'"' '' ", ,, .c " 10. " 
.,,, 

l>o l>o ."I -10."" ... '" Q)", '0 (.. - .. >I " -.. 0 .. ... '" .. '" 0 41 0.0 8 
'"' 10. 8.0 0 " - " .,t 

a3~ .c .. 
~ ~ ~ ~ u U D ~~ ~~B tIl rn ::o~ ;>P.. I>.P.. <P.. c...P.. 

The coke produced with this washed coal showed cracks length
ways and crossways. It was very brittle and broke up into small 
pieces in handling. These pieces seemed to be fairly hard and 
of good cell structure. The ash, sulphur, and phosphorus are 
high, making the coke unfit for blast furnace and foundry pur
poses, and the smallness of the pieces would make it undesirable 
for use in lead or zinc works. 

IOWA NO. 2. 

Run-of-mine coal from mine No.5, Mammoth Vein Coal Com~ 
pany, Hamilton, Iowa. \ 

The charge in this test consisted of 10,000 pounds of washed 
coa l (page 474), which was burned for 64 hours. The coke (3,-
866 pounds, with 1,153 pounds of breeze and ash) was all in 
small pieces sintered together and with no bond. 
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Analysis of Iowa No.2 coal. 

-
Chem· 

voia-ical Fixed 
Chara cter o! coal labor- Mois- tile car- Ash 8ulph'r Remarks ator y . t u re mat- bon num- ter 

ber Peret . Peret. P er e t. IPeret. Per ct. 

Was bed . ------- -- --~- I . 14831 18 .. 851 35.44 [ 35.43 1 10.28 [ 3.93 [used for coking test. 

Coking t est and coke production. 

Time Coal Total Breeze 
Test number When charged When drawn in ch'ged coke and 

oven (wet) made ash 

----'- Hours Lbs. Lbs. Lbs. --
49 (WaS bed)-------________ ___ iNOV . 26 , 5 p . m __ /Nov. 2(), 9 a. m __ 1 641 10,0001 3,8661 1,153 

This charge made some coke, all in small pieces, sintered to
gether, which broke up in drawing so that ash and breeze formed 
one-fourth of the tot~l product. This coke could be used only for 
domesti c purposes and would' not be very desirable, even for 
such use, on account of its high ash and sulphur. The small
sized pieces of this coke would make a poor fuel at lead or zinc 
furnaces . 

IOWA NO.3. 

Lump coal from mme No. 4, Gibson Coal Mining Company, 
Altoona, Iowa. 

The charge in this test consisted of 8,000 pounds of washed 
coal (page 475), which was burned for 43 hours. It' yielded 3,
.336 pounds of fine-fingered, brittle coke that was high'in sulphur 
and ash, and 585 pounds of breeze and ash. 

Analysis of Iowa No. 3 coal. 

Chemical Vola- Fixed 
MOist- tile car- Ash 8ul-

Character of coa l labora to ry u r e matt er bon phur Remarks 
number 

Per ct. Peret. Per ct . Peret. Peret. 

Wa~bed ______ __ ___ 1 . 13891 16.83 1 3() ·z.r 1 35 .87 1 8.03 [ 4. 55lu sed for coking t es t . 

----------~~------
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Coking test and coke production. 

Test number When charged When drawn 

36 (WaShed) __ .jNOV. 8, 2 p. m ___ !NoV. 10, 9. a ., m_ .j 4318,000[ 86512,471 [3,336 535[10.8130.91 7.3 

Physical and chemical properties of coke produced. 

Grams in Pounds Percent- ",d • ""~ 8 1 cubic in 1 cubic age by ", ... '" till4=! ~ Chemical analysis p,,,.o 
~~"" '" inch foot volume ,d"'~ I'l 

~~-
,d" --- "'~ ~ 

" I'l"',d "'''' 2 "'I'l ... "'0 "oOD oj,d to oj 

" ~-§ I'l ... " Test 0 '" ".~ ':; ~ I'l number .~~~ "'~ 
,0 0 '" .... '0 as ~ oj ,0 '" " S ~.ES .... '" '" OIl 0; '" " " 01:: '" "'~ ~~ ,,~ 0 

'" 
,,~ 

i' ,d '" oj ... 0 '" !9 '" "'~ - " "'~ ~~8 ,dp, , I'l S ... " ~~ '0" " ,d" P, 

'" ;: '0 '" "'<> ",<> <> p,<> '" ~ ... ~ ... ~ S,Q 'C .~~~ " '" "," .~ .. -.. H" ,d .. -... 
0 

" '" " '" 0 '" 0"'- oj P, ,d'" 0" 0" .~ " "''' "'" ,0 
Q ~ Q ~ 0 0 0"'''' ~"'.~ ~ rn 0,0 ::a~ >~ "'~ <~ rn~ ~ 

This coal made a brittle, fine-fingered coke, in small pieces, 
which broke up easily, although they were hard. The cell struc
ture was high and the ash and sulphur very high, which would 
exclude any of this coke from metallurgical use. 

IOWA NO. 4. 

Lump coal from mine No.3, Centerville Block Coal Company, 
Centerville, Iowa. ' 

The coke produce~ in this , test was of the same general char
acter as that obtained from Iowa No. 3, except that it was not 
quite so high in either sulphur or, ash. The charge consisted of 
8,000 pounds of washed coal (page 475), which was burned for 
40 hours, producing 3,722 pounds of coke and 426 pounds of 
breeze and ash. 

Analysis of Iowa No.4 coal. 

Chem-
ical Moist- Vola- Fixed Sul-

Character of coal labo- u re tile car- Ash phur Remar ks ratory matter b on 
num-
ber Perct. Perct. Perct. Per ct. Per ct. 

Washed -------------1 13781 17.80 j 37.59 1 37. 39 1 7. 14 1 3.59[ Used for coking test. 
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Ooking test and coke p1·oduction. 

C '0' '" ,; ,; Per ct. of yield '" Q)" 

'" 
... ",.0 '0.0 > 00.0 0 

0 .... "1 ... 
() 1<1"1 c"1 

as 0 0 as 8 Test number When charged When drawn c c " 8 " '" 
",.c 

.~ " "- '" " ... '" " .. '" "' .. -'" :0 '3 ",as 
80l -... OIl. :a~ as '0 '" OIl as", .... " "'as "'.c .... 

'" 
",'0 

E::~ o~ aS.o "'.0 ~8 
.... ., as 0 .... c u_ o-l"1 ;:0"1 P<aS o-l ;:0 Eo< P<aS 

34 (waShed) __ INov. 7, 5 p. m __ /NOV. 9,. 9 a. m __ / 4°/8,000[1,11412 ,60813,7221426113.9)32.6[46.5 5.3 

Physical and clhemical properties of coke produced. 

Gramsin Pounds Percent- ""..0 ~ ",'- S 
1 cubic in 1 cubic age by "' ... .0 .. .c " Chemical analysis 

~;"1 ;;~~ " inch foot volume c 
--- --_. ... 0 .c'"' >. ..';' ,," .... c", - ",,;; 0 

"'o.c ';;j 
!::~~ "0 b Test as.c .... .... 
'" 0 

0 ... .:;: 0 '" C num- 0> ., ;.~ ~ ~ bel' >.c .... as ~ 
0 '" ..... 0'" -'0 .... 8 ~ " "'0'" '" .. 0; .. .... 

00 ..... 11) -", '" '" ~~ "- 0_ '" ... 
0 ... 

'" " () .... - "'_ 
"I'! .c~ .. as ....... cO "I'! :C~ ~ 

0."8 .cO 0 
'0 ·S .... ... " 'Ot " .c " o.t ... ... '" ~ .. 0. '0 "''' as" ",,, " 0. " "'" >. Q) >. 

'" 
... 8:0- .- 0. .. " '" "'", '0 ~ -;,.. M I!o- .c .. -... 0 .. .... 

~ 
.... 

~ 
0 '" o~~ "'''0 as 0. B~ ;:o~ ~~ I t=~ "''' " " .c" 

A A Q U u,," t:r:I oo .... tIl en <P..c enP..c p..P..c 

The coke from this coal showed the same structure as the 
other Iowa cokes. It was fin e fingered, very brittle, and broke 
up into small pieces. The cell structure was high, ash and phos
phorus normal, but sulphur very high. Lead and zinc works 
could use it, but it is not very desirable even for them on ac
count of the small size of the coke. 

IOWA NO. 5. 

Run-of-mine coal from Inland mine No.1, Inland Fuel Com
pany, Chariton, Iowa. 

The result of this test, made on 9,000 pounds of washed coal 
(page 475), and burned fo~ 66 hours, was a mixture of unburned 
coal, charred coke, and ash. 

Analysis of Iowa NO.5 coal. 

Chem-
ical Moist- Vola- Fixed Sul-

Character of coal labo- ure tile car- Ash phur Remarks rato ry matter bon 
num-
ber Perct. Perct. Per ct. Perct . Perct. 

Wasbed ____ _________ \ 1419 1 19.25 1 31.07 1 41.75[' 7.93 1 2.28 ]used for cok ing test. 

• 
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Coking test. 

Time Coal 
Test number When charged When drawn in l ch'ged Remarks oven (wet) 

Hours Lbs. 

40 (WaShed)-------- INOV. 14, 3 p . m __ INOV. 17, 9 a. m ________ 1 66 j 9,ooriNO coke. 

Though this washed coal started off very well in a hot oven, 
all that was gotten out of it was unburned coal mixed with pieces 
of charred coal and ashes. There was no sign of fusing and the 
-coal was manifestly noncoking. 

All of the Iowa coals tested are too high in sulphur to produce 
blast-furnace coke, and as the sulphur occurs largely as gyp
sum it can not be removed by washing. The ash is. also high in 
relation to the fixed carbon. 

RRIQUETTING TEST WITH lOW A COAL 

Iowa No . 4.-0ne ton of this coal was briquetted with 7 per 
cent of pitch E. * The briquettes were well pressed, of a gray
ish color, but on cooling crumbled decidedly. They weighed 
6.73 pounds each. As they did not contain an excess of pitch, 7 
tons more of this coal were briquetted with 8 per cent of pitch 
E , in order to have a sufficient quantity for a st.eam test. The 
resultant briquettes were bluish black in color, but were ·not 
quite hard enough, although fairly strong, and would 'stand con
siderable rough treatment in transportation. In burning they 
held together until consumed. They weighed, on an average, -
6.77 pounds each. The eggettes made from this sam~ mixture 
were stronger than the briquettes, had a polished surface, but 
were very brown in color. In the cook stove they burned satis
factorily, crumbling little until consumed. 

The steaming test made of these briquettes gave considerably 
better results than the original coal, indicating that the coal has 
been much improved by briquetting. The results of the boiler 
tests of both the coal and briql1ettes are given in the table below : 

*Pitch E shows the following composition. 
Proximate analysis; moisture, 1.02; volatile matter, 54.11; fixed carbon, 

44.04; -ash, 0.83; sulphur, 0.66. 
Ultimate analysis; Hydrogen, 4: 22; carbon, 91.:10; nitrogen, 1.00; oxy.gen, 

1.99; sulphur, 0.66. 
Analyst, Mr. E. E. Somermeier, St. Louis Testi.ng Station. See Prof. Paper 

No. 48, p. 1397, U. S. Geological Survey. See also B.ul!. 343, p. 52, U. S . 
Geological Survey. 
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Results of steam test of Iowa No. 4 coal ana briquettes. 

Chemical composition 
, -. I>- ...... s:l' • "''; 

t:> "'::I" ot:> .. "'.0 os" -.0 ".0 
1>-' '" PoCtl~ ~~~ ~~ E~ 
~"t '" '" '" " '" 

Po ",'" "'Po :a " ~ ~ 0 "'~ 0 ~ ... S 'Ql Po"; . CI'" 
:;;Il., 3 ::I 

s:l0ll 
~~ -::I "'::I ... '" 

:>0 ~O~ 0 0 

S 
Po 

!:: CI '" "'- ... .d ... .d 
Fuel CI "'~ 0 '" t:> ::I '" "' ... "' .... 0 ;;; ~~ ... " 

... ~o ... ~C; Po", e.", 
t:> 0 '" - o.d -~ -~ ... S CI CI 0; ~ os ...... CI"'o 

'" ~~I'.) oso oso 
~~ "'~ ... ~ 

~ ~·S .S 0 0 g ,~~ OPo oPo 
St ::I ~ " Po ... · os os I>-

" '" "'" "'''' ... '" '" 
,Q .... . ~ ~ 0; "'''' os", :>OS'" '" '" ", ,, OS" "''' " PoS "'- 1>-::1" "8 0 "0 1>- .... 1>-'" ~ .. -.. '0 l> .d .. ... ;:! ... .; ... --", ::10 0.0 00 ... "'os "' ....... ...0 ... 0 -'" 0", "'''' ~'" ~Il., :>Il., ~Il., <Il., Q~ ... ~ Illt:> ~rn_ [.J;l"'o Q.d Q.d 

Briquettes ---- 137.85 \ 36.50 113.2'4 \ 12: 41 [3.90 ! 10.0:l I ~,900 1184 .5 \ 21.11 \ 7.43 \ 3.80 I Coal, mine run 37.28 34.09 13. 48 15.15 5.04 10.00 9,385 167.3 20.02 7.11 3.98 
4.70 
4.91· 

WASHING TESTS WITH lOW A COALS. 

IOWA NO. l. 

Lump and :fine coal from mine No.2, Anchor Coal Company, 
Laddsdale, Iowa . . 

About 5 tqns of this coal were :washed for a coking test, but 
the coal was. not tried in a raw condition, and consequently the 
~oking test affords no «lue to the improvement made by wash
mg. The change is shown py the chemical analyses: 

Analyses showing effect of washing Iowa No. 1 coal . 

IOWA NO.2. 

Car 
sample 

16.0 1 
5.03 

Washed 
coal for 
coking 

10.25 
4.61 

Run-of-mine coal from mine No. 5, Mammoth Vein Coal Com
pany, Hamilton, Iowa. 

About 5% tons of coal were washed for a coking test. The 
reduction of impurities effected by washing was not great, as 
shown by the following analyses: 

Analyses showing effect of washfng lowa No. i2 coal. 

Car 
Sample 

15.22· 1 
4.66 

Washed 
coal for 
coking 

10.28 
3.93 
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IOWA NO.3. 

Lump coal from mine No. 4, Gibson Coal Mining Company, 
Altoona, Iowa. 

About 4V2 tons of this coal were washed for a coking test. 
The improvement in the quality of the coal effected by washing 
IS shown in the following analyses : 

Analys'es showing effect ot wa~hing Iowa No. 3 coal. 

IOWA NO. 4. 

Car 
sample 

14 .0~ I 
6.1.5 

Washed 
coal for 
coking 

8.03 
4.55 

Lump coal from mine No. 3, Centerville Block Coal Company, 
Centerville, Iowa. 

A charge consisting of about 41j~ tons of this coal was washed 
for coking purposes. The results were not so satisfactory as 
those obtained on other samples from this state. The analyses 
are given below: 

Analyses showing effect of w ashing Iowa No. 4 coal. 

IOWA NO. 5. 

Car 
sample 

10. 96
1 

4.26 

Washed 
coal for 
coking 

7.14 
3.59 

Run-of-mine coal from mine No.1, Inland Fuel Company, 
Chariton, Io·wa. 

A charge consisting of nearly 5 tons of this coal was washed 
for a coking test, but the ' coal did not coke, although the washing 
was ' fairly successful in reducing the impurities, as shown by 
the following analyses : 

Analyses showing effect ot wasZ!ing. Iowa No . .5 coal. 

Car 
sample 

1 

Washed 
coal for 

. coking 

12. 63 1' . 3.19 
7.93 
2.28 
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ANAL YSES OF IOWA COALS 
BY JAMES H. LEES AND A. W. HIXSON. 

COLLECTION OF SAMPLES 

While the present volume was in prepar~tion it was thou.ght 
well to compile as complete a list of analyses of Iowa coals as 
possible. It soon became apparent, however, that these anal
yses were not comparable with one another 'since they were 
made by different persons and under widely varying conditions. 
Hence it seemed desirable that a series of samples should be 
coIl cted and analyzed under conditions as nearly uniform as 
could be secured. The Assistant State Geologist collected such 
a series and the analyses have been made by Professor A. W. 
Hixson, of the department of Mining at the State University of 
Iowa. 

Sixteen mines were sampled, selected as representative of the 
important mining districts of the state. Practically the same 
method of mine sampling was used as was employed by the 
United States Geological Survey in collecting the samples which 
were analyzed at its coal-testing station at the Louisiana Pur
chase Exposition at St. Louis in 1904. The method was about 
as follows: The room or entry selected for sampling was one 
from which coal was being mined at the time the sample was 
taken and thus a fresh face was assured. A portion of the face 
was cleaned to remove powder smoke or coal which had been 
exposed to the air for any considerable period of time. A strip 
was then cut across the seam from floor to roof and about three 
inches wide and one inch deep. All bony streaks or sulphur 
bands over one-fourth inch thick were thrown out. The coal 
cut down in this way was collected, a's it fell, upon a rubber cloth 
to avoid any danger of mixture with dirt or moisture on the 
floor. Immediately upon arrival above ground the sample was 
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broken up, on a clean hard surface, into fragments one-half inch 
or less in diameter. It was then thoroughly mixed and quart
ered, alternate quarters rejected and the remaining quarters 
mi:x:ed and further pulverized and again quartered, until about 
a quart remained. This was put into a clean can with a tight 
fitting lid which was driven down solid and the joint sealed by 
wrapping with tire-tape, so that it would be air-tight. In short 
every effort was made to the end that the sample should repres
ent as closely as might be the commercial output of the mine 
and that the original characteristics of the coal should be pre
served until it was analyzed. 

A slip of paper giving the number of the sample together with 
the name and location of the mine was enclosed in the can to 
render identification certain. The sample number was also 
marked on the outside of the can. The sample was later shipped 
by express to the laboratory at Iowa City. 

The following papers by Ma rius R . Campbell g ive a n outline of m ethods of mine 
sampling. Commerc ia l V a lue of Coal-Mine Sampling : Trans. Am. Inst. Min. Eng., 
Vol. 36, pp. 1053-1065. The Value of Coal-Mine Sampling: Economic Geology, Vol. 
II, No.1, PP. 48-57, 1907. 

LABORATORY METHODS 

The meth0ds followed in the analytical work were essentially 
those adopted in the report of the committee on coal analysis 
of the American Chemical Society and those employed in the 
chemical laboratory of the coal testing plant of the United 
States Geological Survey at the Louisiana Purchase Exposition 
at St. Louis in 1904 . . 

The analytical work consisted of the proximate analysis of 
the coal samples with the determination of sulphur and calorific 
value in addition. 

PREPARATION OF THE SAMPLE 

When the sample 'arrived at the laboratory it was immediately 
given a serial number for identification purposes in the labora
tory. The number and description on the tag were compared 
with the number and description on the slip of pa:per within the 
can to make sure they agreed. They were then entered in a 
book for permanent record together with any notes concerning 
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the ~ondition of sample when it arrived. The coal was then 
poured out upon a well cleaned bucking board, crushed, mixed 
and quartered ,down to one pint. One-half of this was spread 
out li.pon a shallow tinned iron tray ten inches in diameter, 
weighed, and then set aside for air drying. The other half was 
run through a coffee rum and a portion of this was placed in a 
tightly stoppered boWe for the moisture determination. The 
crushing and quartering down of the sample were done as quick
ly as possible to prevent loss of moisture~ The coal was air 
dried for ninety-six hours and then weighed. The time at which 
the weighing was done together with the temperature and hu
midity of the air was recorded. The air dried sample was then 
crush~d ' and quartered down to 150 grams. The final crushing 
was to 100 mesh. This sample was then placed in a tightly stop
pered bottle and used for determinations other than moisture. 
All samples were mixed on a rolling cloth before weighing out 
for each determination to insure a perfectly homogeneous sample. 
All determinations were made in duplicate. 

Moisture 

One gram of the coarsely gTound fresh coal was dried in a 
weighed porcelain crucible at 105° C. for one hour, in a double 
walled bath heated by electricity. The crucible and contents 
were then cooled in a dessicator and weighed covered. Moist
ure in the air dried sample was determined in like manner. It 
was found that the moisture determination in the finely ground 
fresh sample was not reliable since a considerable amount of 
moisture was lost in grinding and for this reason the sample 
used for the moisture determination was ground in a coffee mill. 

~sh 

The portion of powdered coal used for the determination of 
moisture in the air dried sample was burned at first over a Bun
sen burner with a very low flame until all of the volatile matter 
was expelled. The final burning was d'one in, a case gasoline 
muffle furnace, the temperature being kept at that of low red~ 
ness . Burning was continued until the ash .was burned to con
stant weight. 

Note-For convenience th e following equivalents are given : 1 gram=15.43 
grains, 1 cm. (centimeter) = O'.394 inc]" 1 cc. (cubic cent imeter) = .061 cubic inch. 
100°C. is the equivalent of 
212°F., the boiling paint of w a te r. 
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Volatile Comb u stible. Ma tter 

One gram of the air dried sample was weighed into a previ
ously ignited and weighed platinum crucible with a tightly fitting 
cover. This was heated for seven minutes over the full flame of 
a Bunsen burner, then cooled and weighed. The crucible was 
supported on a pipe clay triangle resting upon a tripod, the 
bottom of the crucible being 7 cm. from the top of the burner. 
The burner when burning freely gave a flame from 17 to 20 
cm. high . . The flame was protected from air currents by an as
'Qestos chimney surrounding the burner. The volatile . combust
ible matter was found by subtracting the per cent of moisture 
from the loss found here. 

Fixed Carbon 

It is the difference between the sum of the other constituents 
determined and 100. Sulphur which goes partly into the volatile 
combustible 'matter and partly into the coke was not considered 
here. Fixed carbon may also be found by subtracting the per 
cent of ash from the per cent of residue left after expelling the 
volatile matter. 

SlJlphur 

This was determined by the Escka method. One gram of the 
finely powdered air dried coal was weighed in a platinum dish 
of 100 cc .. capacity. To this was added 1.5 grams of an inti
mate mixture of 1 part dry sodium carbonate and 2 parts mag
nesium oxide. The coal :and the mixture were well mixed to
gether with a glass rod. The contents of the dish were then 
heated over a Bunsen burnet very gently until all of the volatile 
matter was expelled. This required about thirty minutes. Then 
the heat was increased until all traces of carbon disappeared. 
'To prevent any sulphur from the gas contaminating the determ
ination the platinum dish was fitted into a hole in a piece of 
asbestos board. 

After all traces of carbon were removed the contents of dish 
were transferred to a numbered beaker and digested with 75 cc. 
{)f water for thirty minutes. The solution was then filtered, and 
the residue was washed twice by decantation with 50 cc. of boil-
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mg water. The residue was then transferred to the filter paper 
and again washed wit,h hot water until the filtrate gave only a 
slight opalescence with nitric acid and silver nitrate. The fil
trate at this point amounted to about 200 cc. 

10 cc. of saturated bromine water and 3 cc. of concentrated 
hydrochloric acid were then added to the solution. The solution 
was boiled slowly until all of the bromine was expelled. Then 
the sulphur was precipitated by adding to the boiling solution 
10 cc. of a ten per cent solution of barium chloride. This was 
added drop by drop and the solution stirred vigorously. The 
precipitate was allowed to stand two hours at a temperatui-e 
slightly below boiling. . The barium sulpllate was then filtered 
off and was washed with hot water until free from chlorides. 

The filter with the moist precipitate was transferred to a 
weighed . porcelain crucible which was heated over a low flame 
until the paper was burned off. The heat was then raised until 
the precipitate became a dull red and the heating continued un
til the carbon was burned out. The crucible and precipitate· 
were then cooled in a dessicator and weighed. 

Blank determinations were made, using all of the reagents in 
the same quantities and the determination was carried out ex
actly as with the coal. Any barium sulphate found was sub
tracted from that obtained in the coal determination.. The true 
weight of barium sulphate multiplied by 0.1373 gave the weight 
of sulphur. 

Calorific Valu e 

This was determined with a Parr Standard Calorimeter,. 
which was installed in a room as free as possible from fluctua
tions in temperat~re. The apparatus was carefully standard
ized, the water equivalent being determined by different meth
ods. The correction components used for the chemical, iron 
wire fuse, and for the varying compositions of the different. 
coals were those determined by Prof. S. W . Parr of the State 
University of Illinois. 

The thermometers used were standardized by the Bureau of" 
Standards in Washington, D. C. 
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One gram of the powdered air dried coal was weighed into 
the bomb of the calorimeter. To this was added one gram of 
accelerator (Potassium Chlorate) and 15 grams of perfectly 
dry and pure sodium peroxide. The false cap was then put in 
position and screwed firmly in place and the ingredients mixed 
by shaking the bomb thoroughly. The material·was then shaken 
to the bottom of the bomb, the false top removed, the ignition 
device inserted and firmly screwed in place. The bomb now 
complete was put in place into the can which contained exactly 
two liters of distilled water. The lid was then placed on the 
calorimeter tub, pulley atlached and the thermometer. inserted r 

so that the bulb was half way to the bottom. The water was 
stirred by metal wings attached to the bomb which was revolved 
by a belt from a sma]] motor. 

The motor was started and apparatus allowed to run for five 
minutes before ignition in order that the rate of change of tem
perature might be .noted by taking reading each minute. At 
the end of the fifth minute the charge in the bomb was ignited 
by closing a switch which al10wed an electric current of four 
and one-half amperes to quickly fuse a 34 gauge iron wire; four 
inches long, which extended into the charge in the bomb. The 
temperature was r ead at the end of each minute until the max
imum was reached, then for five minutes to obtain the rate of 
change of temperature due to radiation. 

The apparatus was then taken apart, each piece dried thor
oughly, and prepared for a new charge. The room temperature 
was taken during each determination. . 

The calorific value was then calcul ated by multiplying the 
number of British Thermal Units corresponding to one degree 
increase in temperature by the total rise of temperature ob
tained after the correction factors had been subtracted·~ 

The calorific value was also calculated in calories. 
METHOD OF STATEMENT 

All of the analyses were made upon the air dried samples. 
The results on the sample as received were calculated by. cor
recting the analyses for loss of moisture in air drying. The 
results of the actual analyses on the air dried sample and those 
corrected to sample as received follow in the tables. 

31 
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DESCRIPTION OF MINES SAMPLED 

Sample No. I 

Operator.-High Bridge Coal Company, Madrid. 
Mine.-High Bridge mine, High Bridge, Dallas county, on 

Boone division Chicago, Milwaukee and SL Paul Railroad. 
Sample collected.-May 12, 1909.' 
Description.-The sample was co]]ected from the face of the 

west entry, about 1,300 feet from the shaft. The coal is here 3 
feet 11 inches thick. It has a clay roof and about three inches 
of black shale on the floor. This is underlain by gray fire clay. 
,The present capacity of the mine is 300 tons daily. See page 89. 

,Sample No.2 

OperatM.-Ogden Coal Company, Ogden '*' . 
Mine.-Ogden No.1, two mil et:; north of Ogden, Boone county, 

on switoh from main line Minneapolis and St. Louis Railroad. 
Sample collected.-May 14, 1909. 
Description.-The sample was taken from the fourth north- ' 

east entry. The coal is here 4 feet 4 inches thick and is free from 
sulphur bands or balls as well as from rock. It is the "lower 
vein" of the Boone county mines and averages 4lj2 to 5lj2 feet . 
The " upper vein" is about fifty feet above and is about 3lj2 
feet thick. 

The shaft is 275 feet deep, It was completed in August of 
1907. ' The mine now has an output of 400 tons, of three grades, 
lump, range and steam. The railroad company uses 125 tons 
daily . About 200 men are employed in the mine. Electric haul
age is being installed. The same company is sinking a second 
shaft two miles south of Ogden. See p'age 74. 

Sample No.3 

Ope'rator.-WilJow Grove Coal Company (Henry McElheny), 
Angus. 

Mine.- Willow Grove mine, on northwest border of Angus 
in Greene county . No railroad connectio'ns. 

Sample co llected,-May 14, 1909. 
Descr·iption.-Thjs sample was taken from the fourth eas t~ 

south entry. The' seam is here 4 feet 2 inches thick. The coal 
'The Fort Dodge, Des Moines and Southern R a ilroad Company ( electric) has s ince 

purchased a controll in g interest in th~ property, (July,1909,) , 
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breaks with angular fracture and shQWS bright clean faces . Thin 
films Qf lime Qr gypsum Qccur alQng jQints and stratificatiQn 
planes. The vein wQrked is called the lower vein. Its thickness 
ranges from 4 to. 5V2 feet. The "middle vein" is separated 
frQm the IQwer bya sandstQne rQQf 3% to. 20 feet thick, with an 
average Qf 14 feet. Owing to the character Qf the rQQf the mine 
is very wet. See page 361. 

Sample No. 4 

Operator.-AtwQQd CQal Company, What Cheer. 
Mine.-Blyth mine, three miles nQrthwest Qf RQse Hill, Ma

haska cQunty, Qn lQng switch frQm KnQxville branch Chicago., 
RQck I sland and Pacific RailrQad. 

Sample collected.-¥ay 18, 1909. 
Desc1'iption.-The mine was sampled in the fifth north entry 

on the west side Qf the mine, 840 'feet frQm the shaft. The vein 
dips steeply in this entry. It shQWS a thickness Qf 5 feet 1 inch 

, where sampled. The cQal is very clean IQQking, withQut sulphur 
bands Qr rQck. Only Qne vein is present. The mine has been 
running fQur years, the first twO. as a cQuntry mine, and at pres
ent emplQys 100 men. See page 202. 

Sample No.5 

Operator.-ArmstrQng BrQthers CQal CQmp~ny, What Cheer. 
Mine.-ArmstrQng, Qne mile east Qf What Cheer, Keokuk 

cQunty. No. railrQad cQnnectiQns. 
Sample collected.-May 19, 1909. 
Description .~The sample was taken frQm the first nQrth entry 

Qff the west main entry. The cQal here shQwed a thickness Qf 4 
feet 2 inches and was clean and free from impurities. See 
page 288. 

Sa mple No. 6 

Operator.-Crescent CQal CQmpany, OskalQQsa. 
Mine.-Crescent No.. 5, White City, Mahaska cQunty, Qn Bux

tQn branch Chicago. and N Qrth-vVestern RaiirQad. ' 
Sample collected.-May 19, 1909. 
Description.-This sample was cut frQm'the first rQQm Qn the 

eighth nQrth entry Qn the east side Qf the mine, abQut Qne mile 
frQm the shaft. The coal was 7 feet 8 inches thick, with abQut 
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8 inches of slaty coal riear the roof. It was dipI?ing steeply 
away from the entry. 

The shaft is seventy-two feet deep. The mine is equipped 
with tail-rope haulage on the main entry about one-half mile 
in, to the main parting. See page 216. 

Sample No. '1 

Operator.-Phillips Fuel Company, Ottumwa. 
Mine.-Bear Creek mine, at Bear Creek, Wapello county, four 

miles southwest of Ottumwa, on Chicago, Milwaukee and St. 
Paul Railroad. 

Sample collected.-May 20, 1909. 
Desc'ription.-The sample is from the first south entry. Here 

the coal is 4 feet 6 inches thick and is in the main clean and free 
from rock except near the roof, where some bowlders occur. 
One of these near the place of sampling measured ten inches in 
thickness. 

The mine was opened in the fan of 1908. At the time it was 
sampled forty miners were employed and tail-rope haul age was 
already installed in the main entry. Hoisting is done by a 
double engine, geared to the drum. The. shaft is for ty-six feet 
deep. See page 302. 

Sample No.8 

Operator.-Phillips Fuel Company, Ottumwa. 
Mine.- Rutledge No. 5, at Rutledge, Wapello county, on Chi· 

cago, Milwaukee and St. P aul Railroad. 
S ample co llected.-May 20, 1909. 
Description.-The mine was sampled in the seventeenth west 

entry on the north side of the shaft, about one mile from the 
bottom. The seam is here 3 feet 10 inches tlrick and is free from 
rock, although there are some sulphur concr etions. The average 
thickness of the bed is 42 inches. See page 298. 

Sample No.9 

Operator.-Wapello Coal Company, Hiteman. 
Min e.-Wapello No.4, three miles northwest of Hiteman, Mon· 

roe county, on branch from main line Chicago, Burlington and 
Quincy Railroad. 

Sample collected.-May 21, 1909. 
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Descrip,tion.-The sample is from the seventeenth room off 
. the tenth west entry off the sixteenth north entry. The vein 
measured whei'e sampled 5 feet 4 inches and is free from sul
phur and rock. The average thickness is about 5Yz feet. 

The mine uses tail-rope haulage for about a mile underground 
and the entries run in one-half mile farther. The output is 
about 900 tons daily. See page 242. 

Sample No. 10 

Opemtor.-Campbell Coal Company, New Market. 
Mine.-Campbell No.1, nearly one mile east of New Market, 

Taylor county, on Keokuk, Shenandoah and Red Oak · division 
Chicago, Burlington and Quincy Railroad. 

Sample co llected.-May 22, 1909. 
Description.-The sample was collected from the ,second west 

entry off the second north entry. The bed was 16 inches thick 
where sampled. It varies from 16 to 20 inches in different parts 
of its extent. In some places it shows thin streaks of sulphur or 
clay one-eighth to one-half inch thick. The' coal is brittle and 
breaks easily with angular fracture. The mine is on the right
of-way and is served by a short siding. See page 383. 

Sample No. 11 

Operator.-Bolton-Hoover Coal Company, 'Oskaloosa. 
Mine.-Bolton No.2, Bolton, Mahaska county, on long switch 

from Oskaloosa and Tracy line Chicago, Burlington and Quincy 
RaDroad. 

Sample collected.-June 15, 1909. 
Description.-The sample is from the first room on the fifth 

north entry, about 1,200 feet in from the mouth of the slope and 
seventy feet below the surface. The face was here 5 feet 3 inches 
in height. It showed a few thin sulphur streaks, some up to 1V2 
inches in thickness, and a few bowlders. The mine has a daily 
capacity of 400 tons. The coal is hauled out of the mine and 
overland to the top works, about 1,200 feet distant, by rope. 
The top works are located on the railroad,·at the old slope. The 
haulage engine is located here also and serves both slopes. The 
tail-rope runs on the surface nearly one-fourth mile beyond the 
mouth of the slope and enters the mine through 'an old drill 
hole. See page 205. 
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Sample No. 1~ 

·Operator.-English Creek Coal Company, Oskaloosa. 
Mine.-Hawkeye mine at Hawkeye, about two' miles east of 

Knoxville, Marion comity, on -Washington and Knoxville line 
Chicago, Rock Island and Pacific Railroad. 

Sample co llected.-June 16, 1909. 
Description.- The sample is from room five, thirteenth entry 

east. The coal here showed a face of 6 feet, with some thin 
streaks of sulphur and occasional bowlders. The mine employs 
125 men. See page 192. 

Sample No. 13 

Operator.-Colfax Consolidated Coal Company, Colfax. 
Mine.-Mine No.8, four miles southeast of Colfax, 'on Colfax 

Northern Railroad. 
Sample co llected.-June 17, 1909. 
Description.-The sample was cut from the e~d of the main 

west entry, 1,700 feet west from the shaft. The seam was here 
5 feet 7 inches thick and presented a clean face except for a half 
inch sulphur band one foot from the bottom. 

The shaft lS 164 feet deep and penetrates the" first ':ein, " one 
to two feet thick, eighty feet from the surface. The mine em
ploys 400 men and has an output of 800-900 tons per day. See 
page 159. 

Sample No. 14 

Operator.-Keystone Coal Mining Company, Des Moines. 
Mine.-Keystone mine, Des Moines, Polk county, at west city 

limits, on Chicago, Milwaukee and St. Paul Railroad. 
Smnple co llected.~June 21, 1909. 
Description.-The sample was taken from the face of the 

second north entry, where the vein has just risen from a swamp 
on to the top of a hill. Where sampled the vein measured 4 feet 
2 inches. In the swamp it was 7 feet thiclc It win vary from 3 
feet 8 inches to 7 feet in different parts of the mine. Some 
thin sulphur streaks were present in the face, but no rock or 
thick sulphur bands. . 

The shaft is 165 feet deep. It was sunk in July of 1908. The 
mine is not yet wen opened up, but already has an output of 
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seventy-five to eighty tons daily and employs twenty-three men. 
See page 114. 

Sample No. 15 

Operator.-Bennett Bros. Coal Company, Des Moines. 
Mine.-Bennett mine, Des Moines, Polk county, south side · 

Raccoon river. No railroad connections. 
Sample collected.-June 21, 1909. 
Description.-The mine was sampled at the end of the fourth 

west entry off the first south entry. The vein here measured 4 
feet 6 inches. Its average thickness is 4 feet 4 inches, with oc
casional portions up to 5 or 6 feet. The coal 'is clean, without 
rock or sulphur bands, and breaks into angular fragments . . 

The mine is 125 feet deep and employs 100 men who put out 
100-300 tons daily. The mine has been running six years and 
supplies a large local trade. See page 120. 

Sample No. 16 

Operator.-Enterprise Coal Company, Des Moines. 
Mine.-Mine No.2, Enterprise, Polk county, on St. Paul and 

Des Moines Railroad. 
Sample collected.-June 22, 1909. 
Description.- The sample was cut from the break-through 

near 'the face of the second west entry off the first south entry. 
The coal was 5 feet thick here, and carried a two-inch sulphur 

-band one foot from the top. Clay slips are present in places. 
This mine is considered to be in the second vein and is the only 
one now working this horizon with the possible exception of the 
Bennett mine. A daily output of 400 tons is maintained. See 
page 143: 

• 
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CHEMICAL ANALYSES OF COALS 

Chemical Analysis of Mine Sample No.1, fl'om High B ridge Mine of the H i gT/, 
Bridge Coal Company, High B ridge, Dallas Co., Iowa. 

Laboratory sample number [ 
Loss of moisture on air 

drying, per cent. ..... 

Analysis of air-dried sam
ple: 

Proximate-
Moisture, per cent. ..... 
Volatile matter, per cent 
Fixed carbon, per cent . . 
Ash, per cen t .. .. .. .... . 

Sulphur, per cent . .... ... . 
Calorific value, B. T . U ... . 
Calorific value, Calories .. . 

18 

10.47 

8.65 
33. 14 
45.00 
13.21 

100.00 

Analysis corrected to sam
ple as received: 

per cent. .. ' . . . . . . ... ..... . 
per cent ..... . ........... . 
per cent. ...... ... .. . ... . . 
per cent .... '. ' .......... . . 

18 

19 .12 
29 .34 
39.84 
11. 70 

100. 00 

2 .75 1 per cent. . . . . . . . . . . . . . ... . 2.44 
11,675 B. T . U ... . ... ... .... .. .. 10,338 

6.489 Calories .... . 0> .. . . ...... 5.743 
--------~-------

Chemical Analysis of Mine Sample No. 2, from the Ogaen Mine of the Ogden 
Coal Co., Two Miles North of Ogd;en , Boone Co., I owa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent. ..... 

Analysis of air-dried sam· 
pie: 

Proximate-
Moisture, per cent ..... . 
Volatile matter, per cent 
Fixed carbon, per cent. . 
Ash, per cent. ........ . . 

Sulphur, per cent . ....... . 
Calorific value, B. T . U ... . 
Calorific value, Calories .. . 

13 

10.65 

8 .91 
37. 81 
43 .31 
9.97 

100.00 

6.10 
11 ,894 
(i.608 

Analysis corrected to sam· 
pie as received: 

per cent. ...... . .... ..... . 
per cent ....... .. ........ . 
per cent. . . '" ...... ...... . 
per cent. . . . .. .. ... . ... .. . 

per cent. . .. . . . .......... . 
B. T . U ......... .. ..... .. 
Calor ies . ............... . 

• 

13 

19 .56 
33.43 
38.29 
8.82 

100.00 

5.40 
10,.')15 
5.841 
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Ohemical Analysis ot M i ne Sample No.3, trom Wil low Grove Ooal Oompany, 
Angus, Greene 00., I owa. 

Laboratory sample n umber 
Loss of moisture on air 

drying, per cen t. . . . . . 

Anal ysis of a ir-dried sam 
ple : 

Proximate-
MOisture, per cent .. . . . . 
Vol atile m atter, per cent 
Fixed car bon, per cent .. 
Ash, per cent. . .. . . .. . . . 

Sulphu r, per cent .. . .. ... . 
Calorific value, B. T . U ... . 
Calorific value, Calories . . . . 

17 

8.08 

5.57 
3S.73 
40.40 
15.30 

100.00 

Analysis corrected to sam· 
pIe as received: . 

per cent. . . . . . . . . ... .... . . 
per cent .... ... .. . .. . . .. . . 
per cent. ... ... . ' . .. . ... . . . 
per cent. ... , .. .. .. . . . . . . . 

17 

13.65 
35.41 
30 .94 
14.00 

100.00 

5.37 per cent .. . . . . . . . " . . , , , . . 4,91 
11 ,234 B. T. U.... .... .. ... .. ... 10, 274 
6,241 Calories .... -.. . . . _._,_._. _ . . _,_. ___ 5-'.,_70_8 

Ohemical Analysis ot Mine Sample N o.4 , trom the B lyth Mine ot the Atwood 
Ooal Oompany, Rose Hill , Mahaska 00., I ow a. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent . . . . . . 

Analysis of a ir-dried sam
ple: 

Proximate-
Moisture, per cent . .. .. . 
Volatile matter, per cen t 
Fixed carbon, per cent . . 
Ash, per cent. . . . . ... .. . 

Sulphur, per cent . . . . . ... . 
Calorific value, B. T. U . .. . 
Calorific value, Calories .. . 

10 

9.53 

5.58 
36 .34 
44. 30 
13.78 

100.00 

6.51 
11 ,814 
6,563 

Analysis corrected to sam
ple as received : • 

per cent. : . .. . . ..... ..... . 
per cent. . .. . .. . .. . .. . ... . 
per cent. . .... . .... . .... . . 
per cent. . .. .. . . , . . . ... , . . 

per cent . .. , ... , . . , .. .. . .. . 
B. T. U .. . .. .. . . . . .. .. .. . 
Calories .. . . . .... .. .. . .. . 

10 

15.11 
32. 68 
39 .83 
12.38 

100.00 

5.85 
10 ,623 
5,901 
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Chemical A nalysis of Mine Sample N o.5, from M ine of Armstrong B r others, 
What Cheer, K eokuk Co ., I owa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent .... . . 

Analysis of a i r-dr ied sam· 
pIe: 

Proximate-
Moisture, per cent. .. ... 
V.olatiJe m atter, per. cent 
Fixed carbon, per i!ent. . 
Ash, per cent . ..... .. .. . 

. Sulphur, per cent. .. . . . . . . 
Calorific value, B. T. D ... . 
Calorific value, Calories .. . 

12 

7.83 

• 7.43 
38 .21 
41.10 
13.26 

100 .00 

5.15 
11 ,410 
6,339 

Ana lysis corrected to sam
ple as received: 

per cent. . . . . . .. . .. .. ... . . 
per cent. . . . . .... ... . . . . . . 
per cent. .. . . . . . .... .. . .. . 
per cent . .. . .. .. . . . .. . . . . . 

per cent. . . . .. ... ... . . ... . 
B. T. D . . . . .. . ..... . ... . . 
Calories . .. . . .. ..... ... . . 

12 

15.26 
34 .99 
37. 62 
12.13 

100.00 

4.72 
10,445 
5,803 

Chemical Analysis of Mine Sample N o. 6; from Cr escent Mine No.5, of the 
Crescent Coal Co. , ·White City, Mahaska Co. , I owa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent. . .' .. . 

Analysis of a ir-dried sam-
ple : • 

Proximate-
Moisture, per cent . .... . 
Volatile m atter, per cent 
Fixed carbon, per cent. . ' 
Ash, per cen t .. . .. . .. . . . 

Sulphur, per cent .. .. . .. . . 
Calorific value, B. T . U .. . . 
Calorific value, Calor ies . . . 

11 

6.82 

6. 17 
36 .71 
41. 72 
15.40 

100 .00 

5.87 
11 ,497 
6,387 

Analysis corrected to sam
pl.e as received: 

per cent .... . . .. ... . .... . . 
per cent. . . .. . ... .. . . . ' . . .. . 
per cen t .. . . . ............ . 
per cent. ... ' .. .. . . . ..... . . 

per cent ....... . ..... . . . . . 
B . T . D . . ... . .... . .... .. . 
Calor ies ........... . .... . 

11 

12.98 
34.04 
38.68 
14.30 

100 .00 

5.47 
10,663 
5,924 
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'Ohemical Analysis of Mine Sample No.7, from B ear Oreek Mine of the Phillips 
Fuel Oompany, Ottumwa,. Iowa. . 

Laboratory sample number 
Loss of moisture on air 

drying, per cent ..... . 

Analysis of air-dried sam
ple: 

Proximate-
Moisture, per cent. .' .. . . 
Volatile matter, per cent 
Fixed carbon, per cent .. 
Ash, per cent. . ... . . ... . 

Sulphur, .per cent ........ . 
Calorific value, B. T . U . . . . 
Calorific value, Calories . . . 

16 

7.49 

4.79 
37.59 
43.22 
14.40 

100 .00 

6.63 
11,695 
6,497 

~ . . . . . . . . . . . . . . . . . . . . . . . .. 

Analysis corrected to sam· 
pie as received: 

per cent. . . . .... .. ....... . 
per cent. . ... .... . .. . .. . . . 
per cent. . .... . .... .. .. . . . 
per cent. ....... . ... . .. ... . 

per cent ............... . . . 
B. T. U ...... .. · ..... . .. . . 
Calories ......... . ..... . . 

16 

12.28 
34.64 
39.82 
13.26 

100.00 

6.11 
10,7-76 
5,987 

,Ohemical analysis ot Mine Sample No.8, From Rutledge No. 5 Mine of the 
Phillips Fuel Oompany, Ottumwa, Iowa. 

Laboratory sample number 
Loss of moisture on , air 

drying, per cent . .... . 

Analysis of air-dried sam
ple: 

Proximate- _ 
Moisture, per cent .... . . 

' Volatile matter, per cent 
Fixed carbon, per cent .. 
Ash, per cent. ..... . ... . 

Sulphur, per cent. ....... . 
Calorific value, B. T . U ... . 
Calorific value, Calories .. . 

19 

7.53 

5.84 
38.78 
44.14 
11.24 

100. 00 

6.26 
12 ,010 
6,672 

Analysis corrected to sam· 
pIe as received: 

per cent. .. ... ... ........ . 
per cent. . . .............. . 
per cent. .... " .......... . 
per cent. ... . . . ... ........ . 

per cent. ...... .... .. . ... . 
B. T . U .......... . ...... . 
Calories ................ . 

19 

13.37 
35 .68 
40.61 
10 .34 

100.00 

5.76 
11 ,051 
6,139 
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O/temicaZ AnaZysis of Mine SampZe No.9, from Mine No.4 ot the WapeHo Ooa! 
Oompany, Hiteman, Monroe 00., Iowa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent .... . . 

Analysis of air-dried sam· 
pie: 

Proximate-
Moisture, per cent. . .... 
Volatile m atter, per cent 
Fixed carbon, per cent. . 
Ash, per cent .... " ...... . 

Sulphur, per cent ..... . . . . 
Calorific value, B. T. U ... . 
Calorific value, Calories .. . 

15 

8.21 

8.40 
36 .26 
42.80 
12.54 

100.00 

2.10 
11,564 
6,424 

Analysis corrected to sam
ple as received: 

per cent . ..... . .. . . . .... ' Q' 

per cent . . ...... . . . ...... . 
per cent. .. .. .. ... . ...... . 
per cent. ................ . 

per cent .. .. .. ... . ....... . 
B. T. U ................. . 
Calories •. . . .. ... .. .. . . .. 

15 

16 .5J 
33.01 
38.97 
11.41 

100.00 

1.92 
10, 528 
5,849 

OhiemicaZ AnaZysis of Mine SampZe No. 10, trom Mine No . 1 ot OampbeH OoaZ 00., 
New Market, TayZor 00., " Iowa. 

Laboratory sample number 14 . ......................... 14 
Loss of moisture on air 

drying, per cent ...... 10.97 ··· ······· 0.· · . · .. · ....... ----------

Analysis of air-dried sam- Analysis corrected to sam-
ple: pie as rece.ived: 

Proximate-
per cent ............... : . . Moisture, per cent. ..... 9.24 20.21 

Volatile matter, per cent 34.17 per cent. . . .... . . .... " .. . 30.05 
Fixed carbon, per cent. . 43.60 per cent ......... ... ...... 38.33 
Ash, per cent. . . ........ 12.99 per cent. . . .. " ........... 11.41 

100.00 100.00 

Sulphur, per cent. ........ 4.78 per cent .................. 4.18 
Calorific value, B. T. U .... 11,494 B. T. U .. .... ......... . .. 10,115 
Calorific value, Calories ... 6,385 Calories ••••••••••••• 0 ••• 5,619 
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Chemical Analysis at Mine Sample No. 11, t ram Mtne No. 2 at the Bolton-Hoover 
Coal Company, Bolton, Mahaska Co., I owa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent ... . . . 

Analysis of air-dried sam
ple: 

Proximate-
Moisture, per cent . . .. . . 
Volatile matter, per cent 
Fixed carbon, per cent. . 
Ash, per cent. ......... . 

Sulphur, per cent. .... . .. . 
Calorific value, B. T. D . .. . 
Calorific value, Calories .. . 

23 

9.16 

5.48 
40 .15 
44.88 
9.49 

100.00 

3.26 
12, 183 
6,768 

Analysis corrected to sam· 
pIe as received: 

per cent. .. . .. ........ .. . . 
per cent. ......... .... .. . . 
per cent. ... . . . .... . .. . .. . 
per cent. ...... . ......... . 

per cent. ..... .. . .... .... . . 
B. T. D .. . ...... ... .. . .. . 
Calories .... ... ... ...... . 

23 

14.64 
36 .26 
40.53 
8.57 

100.00 

2.94 
11 ,003 
6.113 

Chemical Analysis at Mine Sample No. 1'2, tram Hawkeye Mine at the English 
Creek Coal Mining Company, Hawkeye, near Knoxvi lle, Marion Co., Iowa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent. ... .. 

Analysis of air-dried sam· 
pIe: 

Proximate-
Mois ture, per cent. ..... 
Volatile matter, per cent 
Fixed carbon, per cent .. 
Ash, per cent . . ...... . . . 

Sulphur , per cent. ....... . 
Calorific value, B. T . D . . . . 
Calorific value, Calories .. . 

21 

13.80 

4.50 
36 .37 
44.36 
14.77 

100.00 

6.03 
11,939 
6,633 

• 

Analysis corrected to sam
. pIe as received : 

per cent. . . . .. .. .. .. ... . . . 
per cent . . .... .. . .. . .... . . 
per cent. ..... . . ... ... . . . . 
per cent. ... .. .. . ... .. . .. . 

per cent. .. . . . .... . ...... . 
B. T . D .. ... . .. . .. . ... . . . 
Calories . .... . . ......... . 

21 

18.30 
31.12 
37 .95 
12.63 

100 .00 

5.16 
10,215 
5,675 
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Chemical Analysis of l1!£ine Sample No. 13, from M 'ine No.8 of the Colfax Can· 
solidated Coal Company, near Colfax, Jasper Co., Iowa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent.. : ... 

Analysis of air-dried sam· 
pIe: 

Proximate-
Moisture, per cent. ... .. 
Volatile .matter, per cent 
Fixed carbon, per cent. . 
Ash, per cent. . ....... . . 

Sulphur, per cent. ... .. .. . 
Calorific value, B. T. D ... . 
Calorific value, Calories .. . 

24 . I 
12.68 

5.47 
39 .17 
42 .94 
12.42 

100.00 

Analysis corrected to sam· 
pIe as received: 

per cent. ... . ............ . 
per cent .... .. .. . . .... ... . 
per cent. ..... . .......... . . 
per cent ................. . 

3.49 per cent. .. ..... . ........ . 
11 ,588 B. T . D ..... . ..... . ..... . 
6,438 I Calories ...... . ..... . .. . . 

24 

18.15 
33.91 
37.18 
10.76 

100. 00 

3.02 
10,034 
5,574 

Chemical Analysis of Mine Sample No. 11" from Mine of the K eystone Coal 
Mining Company, Thir-d Vein, D es MOines, Polk Co., Iowa. 

Laboratory sample number 
Loss of moisture on air 

drying, per cent .... . . 

Analysis of air·dried sam· 
pIe: . 

Proximate-
MOisture, per cent. ... .. 
Volatile matter, per cent 
Fixed carbon, per cent. . 
Ash, per cent. : ........ . 

20 

8.64 

4.78 
38 .06 
41.83 
15. 33 

100.00 

Analysis corrected to sam· 
pIe as received: 

per cent . . ....... _ ....... . 
per cent. ....... , ...... . , . 
per cent. ... ....... .. ... . . 
per cent ... . .. .. ...... . .. . 

Sulphur, per cent. . .... ... 6.26 per cent. .......... . . . ... . 
Calorificvalue,B. T.D.... 11,481 B. T . D ................. . 
Calorific value, Calories... . 6,378 Calories .. . .. . ... . .. . . . . . 
----------~------~----~~----

• 

20 

13.42 
34 .60 
38.03 
13.95 

100.00 

5.70 
10,440 
5,800 
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Chemical analysis of Mine Sample No. 15, from Mine of the Benne.tt Bros. Coal 
Company, D es Moines, Polk Co., Iowa. 

Laboratory sample numher 
Loss of moisture on air 

drying, per cent ... : .. 

Analysis of air-dried sam
ple: 

Proximate-
Moisture, per cent .. .. . ; 
Volatile matter, per cent 
Fixed carbon, per cent. . 
Ash, per cent . ... ...... . 

Sulphur, per cent. .. ..... . 
Calorific value, B. T . U ... . 
Calorific value, Calories .. . 

22 

8.77 

4.62 
38.88 
44.20 
12. 30 

100.00 

5.15 
12 ,139 
6,744 

Analysis corrected to sam· 
pIe as received: 

per cent. ......... . . , .... . 
per cent. ...... . .. .. : .... . 
per cent. .... . .. .. . . . " .. 
per cent. ......... . ...... . 

per cent. ..... . ... . .... . . . 
B. T. · U ................. . 
Calories . ... ... . ..... ... . 

22 

13.39 
35.30 
40.14 
11.17 

100 .00 

4.68 
11 ,023 
6,124 

Chemical Analysis ot Mine Sample No .. 16, trom Mine No.2 ot the Enterprise 
Coal Com.pany, 'S econd Vein, Enf!erprise, Polk Co., Iowa. 

Laboratory sample number 
Loss . of moisture on air 

drying, per cent. ..... 

Analysis of air-dried sam· 
pIe: 

Proximate-
Moisture, per cent . ... . . 
Volatile matter, per cent 
Fixed carbon, per cent .. 
Ash, per cent. . .... . ... . 

Sulphur, per cent . . ...... . 
Calorific value, B. T. U ... . 
Calorific value, Calories . . . 

25 

8.61 

6.08 
41 .01 
44.17 
8.74 

1QO.00 

Analysis corrected to sam· 
pIe as received : 

per cent. ............... . . 
per cent .... . .. ... ..... .. . 
per cent. ................ . 
per cent. ................ . 

3.79 per cent ......... . . .. .. . . . 
12,454 B. T. U ....... . ......... . 
6,919 Calories .... . . .... ..... . . 

25 

14.69 
37.25 
40.12 
7.94 

100.00 

3.44 
11 ,313 
6,285 

The analyses on the following p'ages . for which G. E. Patrick 
is given as authority are taken from Iowa Geological Survey; 
volume II, pp. 504-509, 1894. Samuel Calvin, Geologist. 

Those given on authority of Rush Emery are taken from 
Geology of Iowa, VoL II, pp. 361-395. 1870. C. A. White, State 
Geologist . . 
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Those given on authority of G. Hinrichs are quoted from First 
and Second Annual Report of the State Geologist, pp. 222-224, 
1868. C. A. White, State Geologist. 

Those for whom J. D. Whitney is given as authority are taken 
from Geology of Iowa, Vol. I, pp. 403-414. 1858. James Hall, 
State Geologist. 

Where the Iowa State College is quoted as authority the an
alyses are given in Volume XVII of Iowa Geological Survey, 
pp. 170 ff, 529, 530, or, in the various county reports published 
by the present Survey. 

Those analyses given on authority of N. W. Lord are found in 
U. S. G. S., Bull. No. 261, pp. 41-43, and Professional Paper No. 
48, pp. 221-225, 270. The analyses were made at the fuel testing 
plant at St. Louis in 1904. 

The analysis given by D. D. Owen is ·found in Geol. Iowa, Wis
consin and Illinois, p. 53, 1839. 

Those credited to the State University are here published for 
the first time. 

Analyses credited to George '-IV. Prentiss are from the labora
tory of the Chicago, Milwaukee and Saint Paul Railway, vVest 
Milwaukee, Wis. With the exception of the analyses from Fos
ter, Moravia and F. W. Cox, Excelsior, sulphur was not deter
mined separately, but one-half is assigned to volatile combustible 
and one-half to fixed carbon. 

It should be noted that the high moisture content of the mine 
samples analyzed at the St. Louis T'esting Station is due in part 
at least to the fact that these samples were put immediately 
upon being gathered into air-tight tin flasks and thus retained 
all their moisture when received at the chemical laboratory. 
The same is true of the mine samples analyzed at the State Uni
versity. In the case of the car slamples the coal would naturally 
lose several per cent of moisture by evaporation before it was 
delivered to the boiler. It is probable, therefore, that the an
alyses of these car samples correspond in general to' most of 
the analyses from other sources. 
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LOCALITIES 

ADAMS COUNTY-

Plowman shaft, Briscoe, top ... ........ . . 
Same, 'middle of seam .. .. ...... .. .. .. 
Same, bottom of seam ... . .... . ...... 

Wyles mine, Carbon, average ......... .. . 
Reese mine, Carbon, average ..... .. ..... 
Hinton mine, Eureka, average .... .. ..... 
Rawson mine, Quincy, " fresh coal" . .. . .. 

Same, calculated on dried coal ...... .. 
Same "opened fourteen months" .... . . 
Same, calculated on dried coal. . . . .. ' .. 

Average of county, t wo samples ....... .. . 

Q) .... 
B 
'" '0 

;:;1 

8.97 
9.09 
8.72 
8.01 
9. 12 
8.68 

10.41 

10 .29 

10.35 
Same, calcul ated on dried coal .... ... ______ 

'" Q) 

:0 
'';; ., 
::l 

.L:l 
8 
o 
<> 
--; 

~ 

80.48 
74. 95 
77.39 
80. 12 
81. 51 
81.91 
83 .66 
93.38 
85.54 
95.35 
84.60 
94 .37 

..c: 
'" .q 

10.55 
15. 96 
13.89 
11.87 
9.36 
9.70 
5· 1l3 
6.62 
4. 17 
4.65 
5.05 
5.63 

, 
'" ::l 

.L:l ~ • 
8.., 
0'" 
<>'" 
Q)8 

:-;::Q) .... -
"'.L:l 
0 '.0 
:> 

36.44 
32.04 
32.01 
35.26 
35.71 
33 .85 
35.13 
39.20 
38.32 
42.71 
36 .72 
40.96 

>:l 
o 
1: 
'" <> 

't:I 
Q) 

M 
~ 

44.04 
42.91 
45.38 
44.86 
45.79 
47:72 
48.53 
54 .18 
47.22 
52.64 
47.88 
.~3 .41 

;.. 
"'..c:l <>00. 
'do:! .,,,, 
H ::l 

i~ 
.,>:l 

.-"1 0 
0.L:l 
o 

54.59 
58.87 
59.27 
56.73 
55. 12 
57.43 
54.46 
60.80 
51.39 
57.29 
52 .93 
59.0.4 

SULPHUB 

III 
Q) 

't:I 
:a 
Po. 
:3 
'" i::l ..... 

3.15 
2.46 
3.67 
4.25 
3.89 
4.38 

------
------
------
--- - --
--- - --
--- - --

'" ., .., 
'" ..Q 
Po. 
:3 -'" S 
>:l 0 ..... ~ 

.11 3.26 

.13 2.59 

.27 3.94 

.11 4.36 

.18 4.07 

.19 4.58 
------ ------
------ ------
------ ------
------ ------
------ ------
------ ------

Averag~ of 6 ..... . ............... 00 . . 00 1 8.76 79 .34 11.89 34.22 45.12-____________ _____ 3.60 

APPANOOSE COUNTY-

Diamond min e, Centerville, top .. .. ...... 9.66 82 .06 8.28 34.72 47.34 55 .62 2.57 .14 2.71 
Same, middle of seam . ... . . ... . . .. . .. 10.12 83 .67 6.21 35.63 48.04 54 .25 2.13 ,07 2.20 
Same. middle of seam, cal culated on 

dried coal . ................. .. .... 93.09 6.91 39.64 53.45 ------ 2.45 .08 2. 53 
Same, bottom of seam . ..... ... . .... . 5. 08 36 .89 47 .75 52.83 2.67 .13 2.80 

;;., ..... 
~p 
8 . 

. ;::~ 
o . 
--;~ 
o 

-_ .. _--
------

------
------
------
------
------
------
------
------
------
------

------

------
--- - --

------
------

Scandinavian mine, Centerville , average . . 
10 .28 84.641 
9.23 40.46 6.97 36 .21 47.58 54. 55 2.79 .12 2.91 _____ _ 

AUTHORITY 

G. E. Patrick 
G. E . Patrick 
G. E . Patrick 
G. E . Patrick 
G. E. Patrick 
G. E . Patrick 
Rush Emery 
Rush Emery 
Rush Emery 
Jtush Emery 
Rush Emery 
Rush Emery 
Iowa State Col'ge 

G. E. Patrick 
G. E. Patrick 

G. E. Patrick 
G. E. Patrick 
G. E . Patrick 
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CD SULPHUR '" , , 
:0 .. 

CD 

~..d ·Z ~ 

'" .0" ~ 'd~ ~ SE '" CD 

.0 0 

.~ ~ '" '" LOCALITIES 0"" .0 'd 
..., 

8 t)oS ... oS 

'" 0 ",8 oS t;J;,- :.a .0 ... 
t) t) Ii:l. Po. 

"'"' ~ :-:::::Q.) ..., 
OJ ...,- 'd '" ~ :; :; 

'" oS,o 
·0 ..., ..d o·~ '" ~o CD CD 

0 CD ~ 0.0 ~ ~ ;S E-< ""1 > li; 0 ..... ..... 

APpan~~~~ ~.i~l~: . ?i~.c~~ ~.a.t~, .. ~~~~l.e . . ~~ I 6.54 80 .37 13.09 36 .20 44 .17 57.26 4.40 .13 
Same, vein above clay seam ... . ..... . 6.20 78.11 15.69 34.00 44.11 59.80 3.67 .16 
Hame, vein below lower clay seam .... 7.53 75.14 17.33 29 .31 45.83 63.16 6.73 .82 

Thistle mine, Cincinnat i, top ...... . .... 3.18 85.22 11.60 36 .55 48.67 60 .27 3.57 .11 
Same, middl e of seam . ..... ...... .. .. 5.80 90. 71 3.49 37 .71 53.00 56.49 2.97 .05 
Same, middle of seam, calculated to 

dry basis ... . .. .................. ------ 96.29 3.71 40.03 56 .26 ------ 3.15 .05 
Hame, bottom of seam ............. .. 6.02 87 .80 6.18 36.90 50 .90 57.08 3. 13 .17 
Same, below sulphur band ... ...... . .. 2.88 72.69 24.43 29.03 43.66 68.09 3.61 .43 

Whitebreast No. 19, Forbush, average .... 9.70 82 .98 7.31 35.84 47.14 54.45 4.14 .27 
Average 12 ...... . ..... ..... .. . ......... 7.26 83.54 9.20 35 .87 47.67 --- - -- ------ ------
Centerville Block Coal Co ......... . . .. .. 11.49 82.03 6.52 33.47 48.56 ------ ------

Same ........ .... ..... .. . . . ... . ..... ------ 92 .64 7.36 37.79 54 .85 - -----
Centerville Block Coal Co., lump coal ... . 14.00 74.80 10.90 35.50 39.30 ------ ------ ------

Same, Mystic seam, mine sample No.1 17.13 75.80 7.07 35.44 40 .36 ---- -- ------ ------
S3.me, air-d ried sample .. .... .. 8.,53 83 .67 7.80 39.12 44.55 ------ ------ ----- -

Same, Mystic seam, mine sample No.2 16. 14 72.78 11.08 34.94 37 .84 - - ---- ------ ------
Same, air-dried sample ..... .... 8.25 79 .63 12.12 38.23 41.40 - ----- ------ - ---- -

Same, Mystic seam, car sample . ..... 14.08 74.96 10.96 35.59 39.37 ------ ------ ------
Same, air-dried sample . ....... . 10.03 78.49 11.48 37 .27 41.22 ------ ------ ------
Same, washed coaL ..... .. . .... 17.88 74.98 7.14 37.,59 37 .39 ------ ------ ------

Same, a ir-dr.ied sample ... . 14.8] 77.78 7.41 38 .99 38.79 _____ J ______ 
------

Same, col,e sample ............. 13.0: 75.42 11.,53 2.32 73.10 _____ J ______ ------
Same, air-dried sa.mple . .. 2.30 84.74 12 .96 2.60 82 .14 ______ 1 ____________ 

>. ... 
a3P 
8 . 

.;::E-< 
OJ o . ..., 

Oj~ 0 
E-< 0 

4.53 ------
3.83 - -----
7.55 ------
3.68 ------
3.02 ------

3.20 ------
3.30 ------
4.04 ------
4.41 ------
3.75 ------
2.92 12,681 
3.29 12,681 
4.26 10 ,723 
4.00 10 ,931 
4.42 12,065 
4.76 ------
5.21 ------
4.26 10,723 
4.46 11 ,227 
3.57 ------
3.70 ------
2.97 ------
3.33 ______ 

AUTHORITY 

G. E. Patrick 
G. E . Patrick 
G. E . Patrick 
G. E . Patrick 
G. E . Pat.rick 

G. E. Patrick 
G. E . Patrick 
G. E. Patrick 
G. E. Patrick 
Iowa State Col'ge 
Iowa Sta te Col'ge 
Iowa State Col'ge 
Iowa State Col'ge 
N. W . Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W . Lord 
N. W. Lord 
N. W. Lo.rd 
N. W. Lord 
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>-<j 
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Lodwick Bros. Coal Co., Mystic . . . . . .... . 
Harne ....................... ... .... . 
*Same, Walnut Valley ... . ....... .. .. . 

Moravia . ................ .. ......... . . . 
Anchor Coal Co., steam coal .... .. ..... . 

Same, lump coaL ................... . 

BOONE COUNTY-

Angus mine, Angus, average ........... . 
Dalby mine, Angus, top of seam ........ . 

Same, middle of seam ........... .. .. . 
Same, bottom of seam .............. . 

to Northwestern mine, Boonesboro, top ... . 
Same, bottom of seam . .. ... .. .. . ... . 
Same, top of seam, calcul ated on dried 

coal .... : ....................... . 
Same, bottom of seam, calculated on 

dried coal . ....... . ............ . . 
Average of county, 2 samples .......... . 

Same, calculated on dried coal. . ... . . . 
Crowe Coal Co., Boone . ............. . . . . 

Same .... . ...... . : . ................ . 
Street Railway Power Plant. ... .... ... . 

• Boone Coal & Mining Co., Frazer mine .. . 
A Vel· age of 6 ........................... . 
Johnson Coal Co., Boone, slack, 9 samples 

Same, lump, 5 samples ........ ...... . 
Rogers Coal Co., Boone, slack, 3 samples. 
Heaps & Crowe, Boone, lump coal ...... . 

Same, slack, 4 samples . . . .. . . . ...... . 
Ogden Coal Co., Ogden ... . .. . ....... . .. . 

Harne, air-dried sample ..... ..... .... . 

*Sulphur not separately determined. 

16.21 78.74 
93.98 

12.58 79.41 
6.18 79.52 

10.00 74.70 
8.20 75 .70 

8.62 82 .75 
2.71 87.26 
2. 13 92.14 
3.69 85.70 

13.23 81. 21 
11.51 82 .(j0 

93.61 

93.34 
12.37 81. 91 

93.48 
4 .03 88 . 09 

91.79 
11.49 64. 16 
14 .77 73.71 
6.82 85 .44 

11.70 48.20 
15.30 69.30 
12 .00 46 .50 
13.30 60.70 
12.00 46 .00 
19 .56 71.72 
8 .91 81.12 

5.05 32.74 46.00 ______ ______ ______ 2.6412,780 Iowa State Col'ge 
6.02 39.07 54.91 ______ ______ ______ 3 .15 12,780 Iowa State Col'ge 
4.69 34.65 44.76 ______ ______ ___ __ _ 3.32 ______ Geo . N. Prentiss 

14.30 40 .73 38.79 ______ ______ ______ 4.06 ______ Geo. N. Prentiss 
15.30 33.00 41.70 ________________________ 9,963 Iowa State Col'ge 
16.00 30 .70 45.00 ______ ______ ______ 5.0311,027 Iow~ State Col'ge 

8.64 38.33 44.41 53.05 2.59 .08 2. 67 ------IG. E. l'atr!ck 
10.03 39.90 47.36 57.39 5.17 .15 5.32 ______ G. E. Patnck 
5.73 44.21 47.93 53 .66 3 .72 .10 3 .82 ______ G. E. Patrick 

10.61 45.12 ·40 .58 51.19 4.10 . 16 4.25 ------ G. E. Patrick 
5.56 37 .52 43.69 49.25 ------ ------ ------ ------ Rush Emery 
5.89 38 .86 43.74 49.63 ------ ------ ------ ------ Rush Emery 

6.39 43.25 50.36 56 .75 --_ .. ____________________ Rush Emery 

6.66 43.91 49.43 56.09 ------ ------ ------ ------ Rush Emery 
5.72 38.19 43.72 49.44 ------ ------ --- - -- ------ Rush Emery 
6.52 43 .58 49.90 56 .42 ------ ------ ------ ------ Rush Emery 
7.88 39.79 48.30 ------ ------ ------ 3.99 12,729 Iowa State Col'ge 
8 .21 41.46 50 .33 ------ ------ ------ 4.16 12,729 Iowa State Col'ge 

24.36 26.33 37.83 ------ ------ ------ 9.53 Iowa State Col'ge 
11 .48 37.67 36.05 47 .53 2 .76 0. 19 2.95 ------ Iowa State Col'ge 
7.74 40.99 44.45 ------ ------ ------ 4.01 ------ Iowa State Col'ge 

40 .10 22: 10 26.10 ------ ------ ------ ------ 7,363 Iowa State Col'ge 
15.20 27.70 41.60 ----- - ------ ------ ------ 11 ,41 Iowa State Col'ge 
41. 20 20.40 26.10 ------ ------ ------ ------ 7,463 Iowa State Col'ge 
26 .00 27.80 32.90 ------ ------ ------ ------ 9,905 Iowa State Col'ge 
42.00 14.80 31.20 ------ ------ ------ ------ 7, 588 Iowa State Col'ge 
8.82 33.43 38.29 ------ ------ ----- - 5.40 10,515 State Univ. Iowa 
9.97 37.81 43.31 _____ _ ____________ 6. 10,11 ,894 State Univ. Iowa 
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LOCALITIES 

DALLAS COUNTY-

Tudor mine, Dawson, top ............. . . 
Same, middle of seam .. .... .. ... . .. . . 
Same, bottom of seam ....... ... .... . 

Keeler mine, Linden, average .......... . 
Redfield mine, R edfield , top .......... . . . . 

Same, middle of seam ...... . ... . ... . 
Same, bottom of seam . . .. .... .... .. . 

Tabor mine, Woodward, average ... ... .. . 
Redfield mine, Des Moines Coal Co ... . . . 

Same, calculated on dri ed coal ....... . 
Average of 8 . . .... . ................... . 
Platt Pressed and Fire Brick Co., Van 

Meter . . . . . . ... .... . .... ~ ....... . 
High Bridge Coal Co., High Bridge . . . .. . 

Same, air-dried ' sample ... ..... .... . . 

DAVIS COUNTY-

Dye mine, Liddsdale, bottom ....... . . .. . 
Sickles mine, Laddsdale, top of seam ... . 

Same, midd le of seam .. . .. ... .. .. . . . 
Same, bottom of seam .. .. .. ... ..... . 
Same, average ......... .. ...... : .... . 

'" ... 
B 
'" '0 
;g 

4.64 
5.62 
6.55 
7.41 

11. 36 
10.55 
12.76 
7.15 

12.83 

8 .25 

'" '" :c . .., 
'" ::l 
,0 

8 o 
<.l 

<ii .., 
o 
H 

81.73 
,9 .86 
84 .00 
67.97 
78.15 
75.60 
72 .94 
77.94 
83.74 
96 .07 
77. 28 

..c::: 
'" < 

13.63 
14.52 
9.45 

24.61 
10.49 
13.85 
14.30 
14.90 
3.43 
3 .93 

14.47 

, 
III 
::l 
,0" 
8J5 
0'" <.los 
",8 

:-;':<1.) ..,-
os,o 
'0 '';; 
> 

>:l 
o -e 
os 
<.l 

'"d 

'" ~ 
~ 

... 
~..c::: 

'" '"dos 
"'", .t:l ::l 
R'a, . 
l>:l 
..-:0 
0,0 
o 

., 
'" '"d 
:a 
~ 

"3 .., 
>:l 

H 

SULPHUR 

III 

'" .., 
'" ,0 
~ 

"3 
III 

>:l 
H 

3 o 
H 

~ ... . 
"ajp 
8 . 

·;::;H 
o . 

;;;iXI 
o 

AUTHORITY 

39;84 41.89 55 .52 2.08 .13 2.21 ______ G. E. Patrick 
36.79 43 .07 57.59 4.69 .24 4.93 ______ G. E . Patrick 
37.45 46.55 56.00 3.27 ~08 3.35 ______ G. E. Patrick 
27.86 40.10 64.72 6.53 .65 7'.18 ______ G. E . Patrick 
38.46 39.69 50. 18 2.76 .04 2.80 ______ G. E . Patrick 
30 .18 45.42 59.27 3 .83 .24 4.07 ______ G. E . Patrick 
34.72 38.22 52.52 3.01 .10 3.11 ______ G. E. Patrick 
35 .54 42.40 57.30 5.74 .69 6.44 ______ G. E. Patrick 
37.30 46.44 49.87 ____________ ____________ 'Rush Emery 
42.79 53.28 57.21 ________ ~-- _________ --- Rush Emery 
35 .11 . 42.17 . ______ .______ ______ 4.24 ______ Iowa State Col'ge 

. ,1", Illl "'; I" 
______ 1 91.581 8.42 40.541 51.041 ______ 1 ______ 1 _____ _ 
19.12 69.18 11. 70 29.34 39.84 _____ _ - ----- ------
8. 65 78.14 13.21 33.14 45.00 ______ __ ____ ------

3.68 11i,941IO~~ S~t~ ~i01'ge 
2.4410,338 State Univ. Iowa 
2.75 11,675 State Univ. Iowa 

4.48 87.40 
3 .06 92 .34 
2.06 90.66 
2.59 75.41 
2.57 86. 13 

8 .12 44.26 43.14 51.26 
4.60 42. 82 49.52 54. 12 
7.28 43.84 46.82 54 .10 

22 .00 36 .97 38.44 60.44 
11.29 41. 21 44.43 56.22 

4.2fi 
5.19 
6.51 
7.05 
6.25 

.12 

.23 

.29 
_.22 
.24 

4.38 ______ G. E. Patrick 
5.42 ______ G. E. Patrick 
6.80 ______ G. E Patrick 
7.2r ______ G. E. Patriek 
6.49 ___ ____ G. E . Patrick 
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Bloomfield ...... . . . .. . . ... . ........... . 
Average of 5 .. .. .. ....... . .. ... ....... . 
Lumsden Coal Co .......... . ...... . .... . 

DECATUR COUNTY-

Coals from veins penetrated in Sharp's 
prospect , Leon. See p. 247 of this 
vol. 

Vein No. 1. ................ . . ... . ..... . 
Veins Nos. 1 and 2 ..... ... ............. . 
Vein No.3 ... .......... . . . ... .. . . ... .. . 
Vein No.3 . .... .. . . ...... .. ... .. .. . . .. . 
Vein No.4 ... ......... .. . . ... ... ... .. . . . 
Vein No.5 . . ..... .. ............. : .. ... . 
Vein No.5 . . .... ... .... ......... . . . . .. . . 
Veins Nos. 7 and 8 .... .. ... . . . . ........ . 

GREENE COUNTY-

Bussey mine, Rippey . .. ..... .. ..... ... . 
Same, calculated on dried coal .... . .. . 

Kennedy mine, Rippey, top of seam . ... . 
Same, middle of seam . .... ... . . .... . 
Same, bottom of seam . . ... . .. .. .... . 

Average of 4 .. .. ... . .. . ...... . . . . . . . .. . 
Willow Grove Co.a l Co., Angus . . ....... . 

Same, air-dried sample ........ . . . .. . 

GUTHRIE COUNTY-

Eclipse mine, Fanslers, top of seam ... . 
Same, middle of seam .. . ....... .. . . . 
Same, bottom of seam . .. .. : ..... .... . 

Reese mine, Panora, cannel. .. .... ; . . . . 
Same, average, bituminous . . . .. . .. .. . 

Suggett mine, Stuart, top of seam ... . . . 
Same, bottom of seam . . .. ..... . . ... . 

Marshall mine, Long Branch ... . .. . .. .. . 

. 
5 .241 87.661 7.101 37 .001 50 .66 1 -----~ 1 ______ 1------2.95 86.29 10.661 41.82 44.47 _______________ __ _ 

92.52 7.48 39.06 53.46 _________________ _ 

2.25113,204IIowa State Col'ge 
6.07 ______ Iowa State Col'ge 
2.38 12,097 Iowa State COl'ge ' 

4.98 80.31 14.71 34 .79 45.52 ----- - ------ ---- -- 2.51 ------ U. S. Geol. Surv. 0 
5 .59 79.52 15 .89 40 .33 38.19 ------ ------ ------ 3.55 ------ Iowa State Col'ge t:I1 
4 .22 88 .07 7.71 40.23 47.84 4.05 U. S. Geol. Surv. t<.I 

----- - ------ ------ - - ---- ~ 4.76 85 .14 10.10 39.68 45 .46 ------ ------ - --- - - 3.62 ------ Iowa State Col'ge ..... 
5.09 80. 94 13.97 42.62 38.32 2.68 Iowa State Col'ge 0 

------ ------ ----- - ------ > 5 .02 84.60 10.32 44.30 40.30 ------ ------ ------ 3.78 -- ---- U. S. Geol. Surv. t'" 
5.45 79.95 14.60 41.01 38.94 ------ ------ ------ 8.75 ------ Iowa State Co1'ge > 3.85 88 .70 9.45 47 .80 40.90 ------ ------ - ----- 3.70 ------ Iowa State Col'ge Z 

~ 
t'" 

2.16 44.39 43. 53 45 .69 __ _________ J _____ >< 
9.92 87.92 

U-l 
------ Rush Emery t<.I 

97.60 2.40 49 .28 48.32 50.72 __________________ Rush Emery rp 

7.01 84.08 8.91 43.94 40.14 49 .05 3 .62 .06 3.68 ------ G. E . Patrick 0 
9.40 81. 64 8 .96 39 .76 41. 88 50.84 3.39 .05 3.44 G. E. Patrick 

.", 
------

9.70 82.90 7.40 40.36 42.54 49.94 2 .94 .06 3.00 G. E. Patrick 
..... 

------ 0 
9.01 84 .14 6.86 42.11 43.03 ------ ----- - ------ 3.37 ------ Iowa State Col'ge ::a 

13.65 66.35 14.00 35 .41 .30.94 ------ ------ ----- - 4.91 10,274 State Univ. Iowa > 
5.57 79.13 15.30 38.73 40.40 ------ ------ ------ 5.37 11,234 State Univ. Iowa 0 

0 
~ 
t'" 
U-l 

7.73 86.44 5.83 39 .85 46.59 52.42 3.62 .05 3 .67 ------ G. E . Patrick 
7.04 83.61 9.35 37.94 .4.5.67 55 .02 4 .32 .07 4_39 ------ G. E . Patrick 
6.89 76.23 16.88 32.67 43 .56 60 .44 9 .50 .68 10.18 ------ G. E. Patrick 
4 .88 59.09 36.03 30.80 28 .29 64.32 10. 57 .50 11.07 ----- - s.. E. Patrick 
6.41 80.39 13.19 38. 07 42 .32 55 .51 5 .59 .13 5.72 ----- - (}. E. Patrick 
9.61 79 .19 11. 20 34.63 44.56 55 .76 4.01 .11 4.12 ------ G. E. Patrick 
9.30 81.07 9.63 a6.80 44.27 53 .90 3.48 .05 3.53 ------ G. E. Patrick 

13.39 82.50 4.11 34 .96 47. 54 51. 65 ____________ 
------ - - --- - Rush Emery 01 

0 .... 

" 



CHEMICAL ANALYSES OF IOWA COALS-CONTINUED 

CD I SULPHUR <1) , 
:0 , ... 

CD 

~..c: '';:: ::l 
CD ..c:'" I'l <lJ 
::l 825 'd~ U} CD 

..c 0 <1)m QJ <1) 
LOCALITIES 8~ ..c '0 

.., 
8 I .. .~ ~ oS 

<1) 
0 <1)1'l oS ~- :E .Q ... 
C.) C) 10. 0. 0. ::l :;:::<1) .., 
0; ..,- 'd - <1) I': :J :J 0; <lJ 

.Q 
01.0 <1) -,,=0 (IJ <lJ '0 .., 
o·~ M 

.., 
0 CD o..c I': Q 0 

;S Eo< < > . ~ 0 - .... Eo< 

S'ame, calculated on dried coal .... . . .. ------ 95.26 4.74 40 .38 54 .88 59.62 ------ ------ ------
Wasson mine, Panora ....... . .......... 11.90 78.84 9. 26 35.86 42.98 52.24 -- ---- ------ --- ---

Same, calculated on dried coal ...... .. 89 .49 10. 51 40.70 48.79 59 .30 . 
- ----------- ------

Lonsdale mine, D.eer Creek . .......... . . 13.22 84 .08 2.70 37 .25 46.83 49.53 ------ ------ ------
Same, calculated on dried coal ........ ------ 96.89 3. 11 42.92 53 .D7 57.08 - - ---- ------ ---- --

Average of county, three samples . ... ... . 12.84 81.80 5.36 36 .02 45.78 51.14 ------ ------ ------

Same, calculated on dried coal ... ... . ------ D3.88 6.12 41.33 52 .55 58 .67 ----- - ------ ------
Average of 7 ...... ...... ; . .. . . . .... ... . 7.41 78.00 14.59 35. 82 42.18 ------ ------ ----- - 6.08 

HAMILTON COUNTY-

Silver mine, Webster City .. ...... . .. . .. . 9.00 84.80 6.20 34. 19 50 .61 56 .81 3.09 1.12 4.21 
Stockdale mine, bottom of seam .... .. ... 7:22 82.61 10.17 35. 16 47.45 57 .62 5.80 .21 6.01 

Same, top of seam ...... . .... .... . .. . 8.01 84 .96 7.03 37.99 46.97 54.00 5.28 .11 5.39 

HARDIN COUNTY-

Fuller mine, Eldora ......... ......... .. 12.45 79.37 8.18 35. 73 43.64 -51. 82 ------ ----- - ------
Same, calculated on dried coal .... . ... ------ 90.66 9.34 40 .81 49. 85 59 .19 ------ ------ ------

Chaffin mine, Eldora, top of seam .. ... . . 11.32 83 .52 5.16 32.69 50.83 55.9D 2.02 1.47 3.4D 
Same, middle of seam . .... . . ........ 10. 90 80 .17 8.63 38.98 41.49 50. 12 1. 76 1.89 3.65 
8ame, bottom of seam . ....... . ...... 9.63 84.29 6.08 34.44 49.85 55 .93 2.25 .30 2.55 

Buckner mine, E ldora. .... .... .. ........ 7.D2 87.26 4. 82 42.54 44.72 49.54 ------ ------ ------
Same', ca lculated on dried coal .. . .... ______ 94 .77 5.23 46.20 48.57 53 .80 ------ ------ ----- -

.' 

. 
>. ... . 
Q::~ AUTHORITY 
8 . 
·c Eo< 
o . 
OlD:! 
0 

------ Rush Emery 
------ Rush Emery 
- - - --- Rush Emery 
------ Rush Emery 
------ Rush Emery 
------ Rush Emery 
------ Rush Emery 
------ Iowa State Col'ge 

------ G. E. Patrick 
------ G. E. Patrick 
------ G: E. Patrick 

------ J. D. Whitney 
------ J. D. Whitney 
--- -- - G. E. Patrick 
-- -- -- G. E. Patrick 
------ G. E. Patrick 
------ Rush Emery 
_ ___ __ Rush Emery 
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Sample found at Eldora ...... .. ....... . 
Same, calculated on dried coal. . : .... . 

Average of county, 2 samples . ......... . 
Same, calculated on dried coal ....... . 

J~SPER COUNTY-

Jasper mine, Colfax, top of seam . .... .. . 
Same, middle of seam .. .. ......... . . 
Same, bottom of seam .. .. .. .. .. . . . . . 

Snook mine, Newton . ......... . ... ..... . 
Same, calculated on dried coal ... . .. . 

Slaughter bank, Newton ... .. .... ....... . 
Same, calculated on dried coal . ..... . 

Jasper County Coal & Mining Co., Colfax 
Same .... ..... ........... . ...... . . . 

Average of 4 .. . .. . . . ... : ........ . ... .. . 
Colfax Consolidated Coal Co., Colfax, 

mine No.6 . ..... .. .......... . ... . 
Same, steam coal ... ......... . ..... . . 
Same, mine No.8 ......... . ......... . 

Same, air-dried sample ........ . 

*JEFFERSON COUNTY-
I 

Shaw bank, Perlee ...... ... .. . .. .. .... . . 
Coalport mine, F airfield ... . ..... . . ..... . 
Richardson min~ Fair1)eld, top of seam .. 

Same, bottom of seam ... ... ........ . 
Young & Stubbs mine, Fairfield, top of 

seam ... ........ . ...... ... .. . . .. . 
Same, bottom of seam . . .... . .. . ... . . 

Read mine, Fairfield .. .. ......... . ..... . 
Average for county, 7 samples . . ....... . 

7.921 83.62 ____ 90.81 
7.92 85.44 

92.79 

7 -., • I~ 79 .97 
8.38 77.86 
8.88 77.66 
4.61 87.71 

91 .95 
.8.33 86.23 

94.07 
5.45 _87.46 

92.5] 
7.40 80 .81 

9.34 79.27 
11.50 72 .30 
18 .15 71.19 
5.47 82 .11 

2.00 93.50 
1.20 94.40 
2.10 92.20 
0.70 97.70 

0.901 95.00 
0.30 88.70 
2.50 85.90 
1.40 92.50 

8.46 40.80 42.82 51. 28 ------ ------ ------ ------ Rush Emery 
9.19 44.31 46 .50 55 .69 --- - -- ------ ------ ------ Rush Emery 
6.44 41.67 43.77 50.41 ------ ------ ------ ------ Rush Emery 
7.21 45.25 47 .54 54.75 ------ ------ ------ ------ Rush Emery 

12.31 38.14 41.83 54.14 3.73 .48 4.21 .----- G. E . Patrick 
13.76 35 .78 42.08 55 .84 1.11 .13 1.24 ------ G. E. Patrick 
13.46 32.21 45.45 58.91 4 .87 .05 4.92 ------ G. E. Patrick 
7.68 44.41 43 .30 50.98 ------ - ----- ------ ------ Rush Emery 
8.05 46.56 45.39 53.44 ------ ------ ------ ------ Rush Emery 
5.44 41.72 44.51 49.95 ------ ------ ------ ------ J. D. Whitney 
5 .93 45 .51 48.56 54.49 ------ ------ ------ -- ---- J. D. Whitney 
7.09 40.49 46.97 ------ ------ ------ 2.91 12,134 Iowa State Col'ge 
7.49 42.24 50 .27 ------ ------ ------ 3.08 12,134 Iowa State Col'ge 

11.08 37.64 43.17 ------ ------ ------ 3.46 ------ Iowa State Col'ge 

12 .39 39.19 39.08 ------ ------ ------ 2.84 11,206 Iowa State Col'ge 
16 .20 30.80 41.50 ------ --- - -- ------ -----_. 10,742 Iowa State Col'ge 
10.76 33 .91 37.18 ------ ------ ------ 3.02 10,034 State Univ. Iowa 
12.42 39.17 42 .94 ------ ------ ------ 3.4911,588 State Univ. Iowa 

4.50 50.20 43.40 47.80 ________________________ G. Hinrichs 
4.40 48.40 46.00 50.40 ________________________ G. Hinrichs 
5 .70 46.00 46.20 51.90 ________________________ G. Hinrichs 
1.60 48.80 48.90 50.50 ________________________ G. Hinrichs 

4.10 44-.60 50.40 54.50 _________ _______________ G. Hinrichs 
11.10 46.50 42.20 53.30 __________________ ______ G. Hinrichs 
11.60 42.00 44.00 55.50 __________________ 1 _____ G_ Hinrichs 
6.10 46.60 45.90 51.00 _______ :. ___ _____________ G. Hinrichs 

_ *The samples from this county had been in a warmed room about a week previous to being analyzed, hence the small 
amounts of moisture. 
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CHE MICAL ANALYSES OF IOWA COA LS-CONTINUED 

CD SULPHUR Ol , , 
;§ .... CD 

'" ::l ~ .0 .... "'.a CD >l "O~ ::l S2S 
CD w 

~ .0 0 Ol Q) Ol 
LOCALITIES o~ .0 ~ CD "0 ~ 

.. . AUTHORITY 8 ",,,, .... ._ ::l 
:.0 -a>P Ol 0 OlS 01 ~- .0 S . .... 

'" I~ ~ ~ ::l '" :;:: <1.) . - ~ 
~ 

~ ~- "0 - Q) >l P P ~ 
.. 

UJ 01.0 Ol -,,=0 '" w o . 
'0 .., ..c:: o·~ ~ 0.0 

.., 
Ol~ 0 w I': I': 0 ::s ~ "'1 ~ [i; u ..... .... ~ U 

KEOKUK COUNTY-

Pioneer mine, Thornburg, top of seam ... 4.78 92 .65 2.57 49. 17 43.48 46.05 4.38 .20 4.58 ------ G. E .· Patri ck 
Same, middle of seam .... .. . . . . .... . 7.79 89 .83 2.38 44.05 45 .78 48.16 2.06 .39 2.45 ------ i}. E . Patrick 
Same, bottom of seam ..... . ... ....... 5.56 86 .·1!~ H.2H 38.37 47.79 56 .07 2.45 .07 2.52 -- - --- G. E . Patrick 

What Cheer, No.5, What Cheer, top of 
seam .... . . ..... . ... ... .... .. . ... 5.40 75.90 18.70 35 .16 40.7~ 59.44 13.79 .92 14.71 -- ---- G. E. Patrick 

Same. midd le of seam .... . ........... 5.96 82.16 11. 8H ·35 .89 46 .27 58. 15 6.56 .29 G.85 ------ G. TIl. P a trick 
Same, bottom of seam ..... .. , . . . .... . 7.14 76.26 16 .60 33.96 42 .30 58 .90 6.67 .40 7.07 --- - -- G. TIl. P a trick 

Average of 6 .. .. .. ... ..... ... .. .. ..... . 6. 11 83 .82 10 .07 39.43 44 .39 -- - --- - -- - -- -- ---- 6.36 ------ Iowa State Co l'ge 
Armstrong mine, What Cheer . . . . . .. .... 15.26 72 .61 12.13 34 .99 37.62 --- - -- ------ ------ 4.72 10,445 State Ul1iv. Iowa 

Same, air·dried sample ..... . .... . . . . . 7.43 79 .31 13.26 38.21 41.10 ------ ------ ------ 5. 15 11,410 State Univ. Iowa 
*Crescent Coal Co., What Cheer .. .. ... .. 4.75 61.19 22.10 29.77 31.42 59.50 -- --- - ------ 11. 96 ------ Geo. N. Prentiss 

*Same . . . .. ...... . ..... . . . . . ........ f .08 82.00 9.96 34.84 47 .16 60.60 ----- - ---- - - 6.96 ------ Geo. N. Prentiss 

LUCAS COUNTY-

Cleveland mine, Cleveland, top of seam .. 9.95 80 .27 9.78 37 .70 42.57 52.35 3.69 .07 B.76 ------ G. E . Patrick 
Same, middle of seam .. .. ........ . . .. 9.39 84.21 6.43 38.62 45.59 52.02 2.69 .06 2.75 --- --- G. E. Pat rick 
Same, bottom of seam ...... ... .. .. . .. 7.46 82 .11 10.43 36 .99 45.12 55.55 2.97 .07 3.04 ------ G. E. Patrick 
Same, average of seam .... .. . ........ 8.92 82. 19 H.HS 37.77 44.43 33.30 3. 11 .07 3.18 - ---- - G. E . Patrick 

Lucas mine, Lucas, average .. . ...... .... .11. 29 79.SH H.S3 37 .13 42.69 51..52 2.89 .08 3.98 ----- - G. E. Patrick 
Inland Fuel Co., Chariton, lump coal. . . . 15.30 71.S0 12.60 30.40 41.40 ------ ------ ------ 3 .19 1 10, 24~ Iowa St!'lte Col'ge 

Sam e, mine s~mpl~ No. 1. . . .. . .... . ' 1 18.69 73 .58 7.73 31.80 41.78 ------ ------ ------ 2.39 10,50) N. W. Lord 
Same, alr·dned sample . .. ..... . 10.25 81.22 8.53 35 .10 46.12 ______ ------ ------ , 2.6411,596 N. W. Lord 
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Same, mine sample No. 2 .. ... . ..... . 
liame, air-dried sample .... .. . . . 

·Same, car sample, r un-of-mine .. .. . .. . 
Same, air-dried sample . . ...... . 

Same, washed coal ... .. . . . .... .. ... . 
Same, air-dried sample ... .. ... . 

Average of 5 .......... .. .... .. .... . ... . 

MADISON COUNTY-

18.59 74 .26 
12.37 79.93 
15.39 71.9!l 
9.22 77.23 

19.25 72 .!l2 
13.45 78 .05 
9.40 81. 73 

7.15 34.36 39.90 ____ __ ------ ------
7.70 36 .98 42.95 ______ ___ ___ ------

12.63 30 .49 41.49 ____________ --___ _ 
13.55 32.71 44.52 ____ __ ------ ------
7.93 31.07 41.75 ___________ _ ------
8.50 30.30 44.75 ______ ____ __ ------
8 .87 37.65 44 .08 _________________ _ 

3_10 ______ N. W. Lord 
3.34 ______ N. W. Lord 
3. 19 10 ,242 N. W. Lord 
3.4210,989 N. W. Lord 
2.28 ______ N. W. Lord 
2.44 ______ N. W. Lord 
'3.34 ______ Iowa State .Col'ge 

Clark mine, Northbranch·.· · ······· ·· · · · 1 6.751 77.281 15.971 31.851 45.4.31 61.401------1------1------1- ----- IRush Emery Same, calculated on dried coal. .... .. ______ 82.94 17.06 34. 17 48 .77 65 .83 __ . _________ ____________ _ Rush Emery 

MAHASKA COUNTY-

American mine, Evans, top of seam...... 3.55 91.84 4.61 46.43 45.41 50 .02 3.48 .09 3 .57 ______ G. E. Patrick 
Same, midd le of seam....... . .. .. . .. . 5 .16 90.71 4.13 45.42 45 .29 49.42 3.65 .06 3 .71 ______ G. E. Patrick 
Same, bottom of seam ......... ....... 4.45 83.33 12.22 36.46 46 .87 59.0S 4.17 .06 4.23 ______ G. E. Patrick 
Same, cannel-like part........... .. .. 5. 13 84.91 ·9 .96 42.46 42.45 52.41 4.79 .41 5.20 ______ G. E. Patrick 

Griffith mine, Given, average.... . . ... ... 2.84 83.85 13 .31 41.01 42 .84 56.15 4.41 .08 4.49 .~ ____ G. E. Patric:k 
Burns mine, Oskaloosa ... . . . .. ... ....... 4.01 93.83 2.16 47.76 46.07 48.2iL _____ I ______ ___ __ J ______ RUSh Emery 

Same, calculated on dried coal. ....... 97.74 2.26 49 .75 47.99 50 .25 ___ .. _. ____________ ~ I _____ _ Rush Emery 
Carey mine; Rose Hill , average.... ... ... 4.91 84.70 10 .39 41.69 43.01 53.40 5.00 .09 5.091 ___ ~ __ G. E . Patrick 
Burtis mine, Oskaloosa, top of seam..... 5.23 90 .27 4.50 42.27 48.00 52 .50 __________________ 1 ______ Rm'lh Emery 

Same, calculated on dried coal. .. .. .. . 95.21;) 4.74 44 ,61 50.65 55 .39 ------ ------ ______ 1 ______ Rush Emery 
Same, bottom of seam... . .... .. . .... 5 .38 82 _63 11.99 34 .03 48.60 60.59 ________________________ Rush Emery 

Same, calculated on dried coal. . _. ___ . __ 87.33 12.67 35.96 51.37 64 .04 _________________ J ______ Rush Emery 
Garretson & Seever mine, Oskaloosa, top , 1 

------ ------ ------ ------ .. . c· ,., . . ~ . of sfilam . . .... .. . ..... . ....... . ... _ _ I !i 6'1' 68 Bt ~g '1''1' 68 I HI 66 t1!-l Rush Emery 
Same, calculated on dried coal. · . . ..... ______ 98 .71 1.29 47.2<> 51.46 52.75 ________________________ Rush Emery 
Upper part of seam........ .. . . .. . . . 4.66 80.62 14.72 35.62 45.00 59.72 _____ J ___________ J ______ Rush Emery 

Same, calculated on dried coal. 84 .56 15.44 37.36 47 .20 62 .64 _____ J ___________ J __ __ __ Rush Emery 
Nichol mine, Oskaloosa, top of seam.. ... 3 .28 95.43 1. 29 40.28 55. 15 56 .44 _____ J ___________ J ______ Rush Emery 

Same calculated on dried coal.. ..... . 98.66 1.34 41.65 57 .01 58 .35 _____ J __ _________ J ______ Rush Emery 
Same, bottom of seam. . . . . . . . . . . . . . . . 4.30 86 .50 9.20 34.06 52 .44 61.64 ______ 1 __ :. _________ 1 ______ Rush Emery 

Same, calculated on dried coal.. 90.39 9.61 35.60 54.79 64.40 _____ J ____________ 1 ______ Rush Emery 
Haddon bank, Osl,aloosa............. ... 4.83 90 . 62 4 .55 37.76 52 .86 57.41 _____ J _____________ 1 ____ __ Rush Emery 

Same, calculated on dried coal. ..... . 95 .~1 4.79 39.68 55.53 60.32 _____ J ____________ 1 __ ____ Rush Emery 
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CHEMICAL ANALYSES OF IOWA COALS-CONTINUED 

'" Q) 

~ 
SULPHUR 

LOCALITIES 

Average of county, 8 samples .. . . ... ... .. 
Same, calculated on dried coal. ...... . 

Given mine, Oskaloosa, top of seam ..... 
Same, bottom of seam . . .. ........... 

Iowa Coal Co. mine, Oskaloosa, top of 
seam .......... .... .. .... .. .. .... 

Same, bottom of seam ... . .... ....... 
Roberts & Co. mine, Oskaloosa, top of 

seam ........ .. ....... ..... ...... 
Same, bottom of ·seam ....... . ....... 

Average of 6 samples ........ .... ....... 
Whitebreast Fuel Co., Pekay ......... . .. 

Same ...... . .. ............ . .. ..... . 
Atwood Coal Co., Blyth .. .. . .. . ......... 

Same, air-dried sample ...... . . .. ..... 
Crescent Coal Co., White City, No.5 .... _ 

Same, air-dried sample .... ' .... . . . . ... 
Bolton-Hoover Coal Co., Bolton No.2 .... 

Same, air-dried sample ............... 
Excelsior Coal, Co., Excelsior ...... . . ... . 

*Same ............... ....... . : . .. ... 
F. W. Cox, Excelsior .... .. .............. 
*Americ~ Coal Co., Oslmloosa ..... . .. . .. 

*Same ... . .............. . .. ... ...... 

Q) ... 
B 
III 

'S 
~ 

4.73 

1.70 
2, 90 

4.90 
5.10 

3 .90 
6.40 
4.]0 
9.98 

15. 11 
5 .58 

12.98 
6.17 

14.64 
5.48 
5.45 
3.73 
5.46 
2 .30 

~ 
'" ::l 

. .0 
8 
o 
C) 

e;j .., 
o 
H 

88 .07 
93.48 
85.80 
84.70 

92.40 
88.40 

90 .90 
87.50 
88.20 
83 .67 
92.95 
72.S1 
80.64 
72.72 
78.43 
76.79 
85.03 
81.30 
87 .84 
85.35 
85.41 

..c:l 

'" < 

6.20 
6.52 

12.60 
13.40 

. 2.70 
6.50 

5 .20 
6.20 
7.70 
6.35 
7.05 

12.38 
13.78 
14.30 
15.40 
8.57 
9.49 
9 .85 
3.83 
9.19 
6.44 

, 
III 
D 
.0" 
8~ 
0"" C)d 
Q)8 

:-;::::Q,) ...,-d.o 
0:0 
:> 

39 .52 
41.48 
39.90 
44.50 

46.50 
39 .90 

42 .10 
41. 00 
42.30 
41.46 
46 .06 
32 .68 
36.34 
34 .04 
36.71 
36 .26 
40. 15 
40.65 
49 .97 
36.77 
48.87 

>:l 
o 

.0 ... 
d 
C) 

.-0 Q) 
I'l 

~ 

49.55 
52.00 
45 .90 
40.20 

45.90 
48.50 

48 .80 
46.50 
46 .00 
42.21 
46 .89 
39 .83 
44.30 
38.68 
41.72 
40.53 
44.88 
40 .65 
37.87 
48.58 
36 .54 

C)..c:l 
.-0'" Q) d 
I'l III 
.~ ::l 
~-I ~ 
Q)>:l 

.-"1 0 
0.0 
o 

55.7!i 
58.5~ 
58.50 
53 .60 

48.60 
55 .00 

54 .00 
52.60 
53 .70 

------
---- --
------
------

------

------
------

52 .20 
44 .00 

------
45.90 

III Q) 
-0 
:a 
~ 
:; 
III 

>:l ..... 

------

------
------

------

------
------

- - ----

------

------

------

------
------

------
------
------

------

----- -
------

------
------

'" Q) ..., 
d 

..c:l 
~ 
:; 
w 
>:l ..... 

------

------

------
------

------
------

r-----

------

------
------
------

------
---- - -

------
------

--- - --

------
------
------

------
5 .82 72.74 18.40 30.56 42 .18 62 .10 ____________ 

e;j ..., 
o 
H 

------
------
------
------

------
------

------

------
------

2.53 
2.81 
5.85 
6.51 
5.47 
5.87 
2.94 
3.26 
3.40 
4.60 
2.59 
5.85 

;., .. . 
Qip 
8 . 
·;::H 
o . 

0:jc:Q 
o 

------
------

------
------

------

AUTHORITY 

Rush Emery 
Rush Emery 
G. H inrichs 
G. Hinrichs 

G. Hinrichs 
______ G. H inrichs 

------ G. Hinrichs 
------ G. Hinrichs 
------ G. Hinrichs 
13,050 Iowa State Col'ge 
13,OtiO Iowa State Col'ge 
10,623,State Univ. Iowa 
11 ,814,State Univ. Iowa 
10,663 State Univ. Iowa 
11,497 State Univ. Iowa 
11,(11)3 State Un iv. Iowa 
12 , l H3 State Univ. Iowa 
-- - --- Geo. N. Prentiss 
------ Geo. N. Prentiss 
------ Geo. N. Prentiss 
------ Geo. N. Prentiss 

3.04 ______ Geo. N. Prentiss 
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MARION COUNTY-

Bousquet mine, Coalport, bottom of seam 
Same, calcul ated on dried coal. . . : . .. . 
Same, top of seam . ........ ... . .. .. . . . 

S.ame, calculated on dried coal .. 
Sherwood mine, Marysville, top of seam . . 

Same, calcula t ed on dried coal . . .. . .. . 
Sa me, bottom of seam ...... .. : ... . . . 

Same, calculated on dried coal . . 
Yanser mine, Marysville, top of seam .. . . 

Same, calculated on dried coal ... .... . 
Same, bottom of seam .............. . 

Same, calculated on dried coal .. 
Sherwood, Newman & F erren mine, Oska-

loosa, top of seam .. .. ......... . . . 
Same, calculated on dried coal .... . . . . 
Same, bottom of seam ... ....... .. .. . 

Same, calculated on dried coal . . 
Clemen 'miue, Marysville .... . .. ........ . 

Same, calculated on dried coal ....... . 
Bussing mine, KnoxviIle, top of seam ... . 

Same, calculated on dried coal ....... . 
Same, middle of seam .. .. ........... . 

Same, calculated on dried coal . . 
Same, bottom of seam ..... .... .... . . . 

Same, calculated on dried coal. . 
Average of county, 12 samples .... . . ... . 

Same, calculated on dried coal .... ... . 
Roberts & Fisher bank, Otley, top of seam 

Same, bottom of seam .. . ...... . . . .. . 
O'Neal bank, Knoxville, upper bed . . .. . . 

Same, lower bed . . . ...... •.... ...... 
Nossaman bank, Flagler, top of seam ... . 

Same, bottom of seam . ..... .. ... ... . 
Average of 6 samples . ........ . . . . . . ... . 

*Sulphur n'ot separately determined. 

5.89 

5.95 

5.62 

6.12 

5.56 

5.82 

5.73 

5.38 

G.81 

6.56 

6.40 

5 .72 

5 .97 

9.30 
10.70 
7.80 
7.70 
3 .90 
4 .80 
7.40 

90.79 
96.47 
78 .60 
83 .57 
92 .58 
98 .09 
83. 19 
88 .62 
90. 54 
95 .86 
87.14 
92.53 

92.14 
98.73 
87.83 
92.82 
85 .29 
91.53 
89 .54 
95.81 
79.72 
85 .17 
91.76 
97 .33 
87 .43 
92.96 
84.70 
81. 50 
82 .40 
81.60 
90.00 
77.70 
82 .90 

3.32 43.25 47.54 
3.53 45.94 50 .53 

15.45 34.97 43.63 
16.43 37. 18 46.39 
1. 80 36.61 55.97 
1.91 38.80 59.29 

10. 69 31.49 51.70 
11. 38 33. 54 55. 08 
3.90 40.38 50.16 
4.14 42'.75 53 .11 
7.04 38.56 48.58 
7.47 40.94 51.59 

2.13 46.54 45. 60 
2.27 49.36 48.37 
6.79 39.76 48.07 
7.18 42.02 50.80 
7.90 36. 01 49.28 
8.47 38.64 52.89 
3 .90 45. 29 44.25 
4.19 48.44 47.37 

13.88 39.35 40. 37 
14.83 42.04 43.13 
2.52 46.30 45.46 
2.67 49.11 48.22 
6.60 39.88 47.55 
7.04 42.40 50.56 
6.00 41.80 42.90 
7.80 38.30 43.20 
9.80 35.40 47.00 

10.70 35.70 45.90 
6.20 42.40 47.50 

17.50 40.20 37.40 
9.70 38.90 44 .00 

SO .86 . ........... ... . ..1. ..... Ru,h Em", 
54.06 - ----- ------ _____ .1

1 

______ Rush Emery 
58.08 ____ __ ~ _____ ____________ Rush Emery 
62 .82 __________________ ---___ Rush Emery 
57 .77 ------ ------ -----T ----- 'Rush Eme~y 
61. 20 - ---- - ------ - _____ -----_ Rush Emel y 
62.39 ________________________ Rush Emery 
66 .46 ________________________ Rush Emery 
54 .06 _________________ _ ______ Rush Emery 
57 .25 ____________ ____________ Rush Emery 
55.62 _____________________ ___ Rush Emery 
59.06 ________________________ Rush Emery 

47.731------1------1------1------ Rush Emery 50.64 ___________ _ _______ _____ Rush Emery 
54 .86 ___________ _ _____ _ ______ Rush Emery 
57.98 - -- _________ -- __________ Rush Emery 
57.18 - ----- _____ .1

1 

____ _ _ 1 ______ Rush Emery 
61.36 ___ _____ ____ ~---- .I- ----- Rush Emery 
48.15 __ __ __________ __ _ .1 ______ Rush Emery 
51.56 ______ _____ .1 _____ + _____ Rush Emery 
54 .25 __ __ _______ .1 ____________ Rush Emery 
57 .96 ___________ .1 _____ .1 __ ___ _ Rush Emery 
47.98 ------ ______ 1 ______ 1 ______ Rush Emery 
50 .89 ___ ___ . ______ 1 ___ _________ Rush Emer y 
54.15 ____ ___ _____ 1 _ _ _ ___ _ _____ Rush Emery 
57.60 ___________ _ 1 ___ _________ Rush Emery 
48.90 ___________ .1 ____________ G. Hinrichs 
51. 00 ________ ~- .I - ---- - ______ G. Hinrichs 
56 .80 ___ ___ _____ .1 ____________ G. Hinrichs 
56.60 ___________ + ___________ G. Hinrichs 
53 .70 __ _______ __________ ___ __ G. Hinrichs 
54.90 ___________ .I ____ ~ ______ G. Hinrichs 
53 .70 ___________ .1 _____ .1 ______ G. Hinrichs 
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CHEMICAL ANALYSES OF IOWA COALS-CONTINUED' 

ell 
Q.) , .... SULPHUR 

LOCALITIES 

Average of 4 .......... . ... . ............ 
Mammoth Vein Coal Co., Everist, lump 

coal . .. . . . .. ...... ....... . . . . .... 
Mine No.5, Mammoth Vein Coal Co., 

Hamilton, mine sample No. 1. .... . 
Same, air-dried sample ........ ..... .. 
Same, mine sample No.2 .. ........ . .. 

Same, air-dr.ied sample ... ...... 
Same, car sample, run-of-mine .. ...... 

Same, air-dried sample ......... 
Same, car sample, second portion .. .. 

Same, air-dried sample ........ 

Q.) .... 
B 
'" '0 
::s 

6.17 

14.20 

15 .65 
7.00 

15.50 
6.63 

14. 21 
4.25 

16.99 
1. 76 

Same, washed coal... ... ..... ........ 18 .85 
Same, air-dried sample . . . . ... : I 9.73 

English Cr~ek ~oal Co., Hawkeye. . . .... 18.30 
Same, alr-dned sample ... . .... . :.. . . . . 4.50 

MONROE COUNTY-

Chicago and Iowa mine, Albia, average .. 6.09 
Enterprise mine, average . . .... . ........ 5.09 
.Iowa and Wisconsin mine. Albia, top of 

::0 
:.:; 
'" o 
..c 
S 
o 
() 

0; 

~ 

87.06 

70.50 

72.71 
80. 17 
75.31 
83.22 
70.57 
78.76 
68.55 
81.13 

..c 
Ul 

<!1 

6.78 

15.20 

11.64 
12.83 
9.19 

10.15 
15.22 
16.99 
14.46 
17.11 

ell 
o ..c .... 
SE 
0'" 
00: 
Q.) 8 

:;::(1) ..,-o:..c o·z 
:> 

37.79 

33.10 

36.87 
40.65 
36.94 
40.82 
33 .17 
37 .02 
33.03 
39 .09 

Q 
o 

..c .... 
." 
o 
'0 
Q.) 

~ 

~ 

49 .27 

37.40 

35.84 
39 .52 
38.37 
42.40 
37.40 
41.74 
35 .52 
42.04 

~~ 
'0." 
~ell 
~E 
Ip., 

Q.)Q 

..>ol0 
o..c 
o 

------

------

------
------
------
------
------
------
------

---- --

ell 
Q) 

'0 :a 
p., 
:; 
ell 

Q ..... 

------

------

------
-- --- -

------

------

------

------

------
------

ell 
Q.) 

~ 
..c 
p., 
:; 
III 

Q ...... 

------

------

------
------
------
-- - ---
------

------
------
------

70.87 10.28 35.44 35.43 __________________ 

78. 831 11.441 39.421 39 .41

1

------j------1---·---1 69.07 12.63 31.12 37.95 __________________ 
80 .73 14.77 36.37 44.36 __ ~ ___ __ ___ _ ______ , 

81.20 12.67 43.19 38.04 50.71 5.54 .19 
89.51 5 .39 44.62 44.89 50.28 4.91 .29 

seam ..... . ... . .. . ...... . . ....... 4.021 63.70 32.28 31.15 32.55 64.83 7.17 .87 
Same, middle of seam ............... . 4.94 83.26 11.80 38 .23 45.03 56.83 4 .96 .34 
Same, bottom of seam ...... . ... .... . 4.00 86.45 9:55 34.95 51.50 61.05 4.09 .29 

0; .., 
o 

E-4 

- - ----

4.66 

5.10 
5.49 
5. 19 
5.74 
4.66 
5.20 
5.15 
6.09 

» .... . a;p 
8 . 
.;::: E-4 . 
o . 
CiIXl 
o 

------

10,01::) 

10 ,289 
11,344 
------
------
10,019 
11,182 
------

---- --
3.93 ______ 

AUTHORITY 

Iowa State Col'ge 

Iowa State Col 'ge 

N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 
N. W. Lord 

4.371 ______ N. W. Lord 
5. 16 10,215 State Univ. Iowa 
6.0311,939State Univ. Iowa 

5.73 ------ G. E . Patrick 
5 .20 ------ G. E . Patrick 

8.04 ------ G. E. Patrick 
5.30 ----- - G. E . Patrick 
4.38 ------ G. E. Patrick 
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Smoky Hollow mine, Avery, average ... . 
Deep Vein mine, Foster, to'p of seam ... . 

Same, middle of seam ..... ... ... .... . 
Same, bottom of seam .............. . 

Miller mine, Albia, bottom of seain . .. .. . 
Same, calculated on dried coal ....... . 
Same, top of seam .............. . ... . 

Same, calculated on dried coal .. 
Buchanan mine, Albia .. . .............. . 

Same, calculated on dried coal ... ... . . 
Barber mine, Albia ..... .. ............. . 

Same, calculated on dried coal .. ... . . . 
Perry mine, Albia ... ... .. ........... .. . 

Same, calculated on dried coal ... .. . . 
Miller mine, N. E. of Albia ...... .. . .. .. . 

Same, calculated on dried coal .. . ..... . 
Average of county, 6 samples .... .. ..... . 

Same, calculated on dried coal. . ..... . 
Whitebreast Fuel Co., Hilton ........... . 

Same ...................... . . . . ... .. . 
Hocking Coal Co., mine No.3 ........... . 

Same, mine No. 1. . . .......... . .. . .. . 
Same, mine No.2 .... .... _ .......... . 
Same .. . . ......................... . 

Consolidation Coal Co., Buxton, mine No. 
10 ....... .. ..................... . 

Same ...... . ... ... . . ............ . .. . 
Same, mine No.9 . . . .... . .. .. ..... . . . 
Same, mine No. 11 ... .. . ............ . 

Average of 8 ..... ... . .. .... ....... .' . .. . 
Smoky Hollow Coal Co., Avery, steam coal 
l\1'ine No.6, Smoky Hollow Coal Co. , 

Avery, "third seam" ...... ... .... . 
Same, air-dried sample ............. ' .. 
Same .. .. .... .. . .... . . .. . . ... . ...... . 

Same, air-dried sample . ....... . 
Wapello Coal Co., Hiteman, No.4 ....... . 

Same, air-dried sample ........... ... . 
*Soap Creek Coal Co., Foster ........... . 

Foster ........... : ... ...... .... ... . . 

*Sulphur not separately determined. 

5.05 87.57 7.38 42.64 44.93 52 .30 4.20 .59' 4.79 ______ G: E. Patrick 
ii.75 81.04 13.21 40.36 40.68 53.89 4. 24 .36 4.60 ------ G. E. Patrick 
6.67 91.03 2 ~30 44.75 46.28 48.58 3.34 .10 3.44 ------ G. E. Patrick 
5.77 79.29 14.94 35 .25 44 .04 58.98 5.21 .20 5.41 - ----- G. E . Patrick 
4.71 89.14 6. 15 37.84 51.30 57.45 ------ ------ ------ ------ Rush Emery 

93.54 6.46 39.70 53.84 60 .30 ------ ------ ------ ------ Rush Emery 
4. 57 89 .02 6.41 43.80 45.22 51.63 ------ ------ ------ ------ Rush Emery 

93.2S 6.72 45.89 47.39 54.11 ------ ------ ------ ------ Rush Emery 
5. 16 86.09 S.75 40.21 45.88 54 .63 ------ ------ ------ ------ Rush Emery 

90.7S 9.22 42.40 43.38 57 .60 ------ ------ ------ Rush Emery 
6.04 92.06 1.90 42.49 49 .57 51.47 ------

======C==== 
Rush Emery 

97.97 2.03 45 .22 52 .75 54.78 Rush Emery 
4.43 89 .20 6.37 42.69 46.51 52.88 - ----- ------ _____ J ______ Rush Emery 

93.1M 6.66 44. 67 48.67 55 .33 - ----- ------ I Rush Emery ------ ------

4.90 91.37 3.73 43.65 47 .72 51.45 ------ ------
_____ J ______ Rush Emery 

96.0S 1l.92 45 .90 50.18 54 .10 ------ ------ ------ Rush Emery 
4 . 97 89.48 . 5.u5 41.78 47.70 53.25 ------ Rush Emery 

94. 16 5.84 43.96 50.20 56.04 ------ ------ ------ - - -- - - Rush Emery 
6.51 83.04 10.45 37.97 45.07 ------ ------ ------ 1\.02 12,396 Iowa State Col'ge ----188. '" 11.18 40.61 48. 2L. ________________ 3.2612,396 Iowa State Col'ge 
6.63 79.25 14 .12 38.37 40.88 ____________ 1 __ ____ 6.92 ------ Iowa State Col'ge 
____ 84.SS 15 .12 40 .02 44.86 ____________ 1 ______ 7.41 12,037 Iowa State Col'ge 
5.80 85,27 9.03 42.56 42.71 ___________ -' __ ____ 3.75 12,560 Iowa State Col'ge 

90,52 9.48 45.18 45.34 _____ _ _____ -' ___ __ _ 3 .98 12,560 Iowa State Col'ge 

9.48 81.65 10 .87 35.58 .46.07 ------ ------ ------ 2.06 12,030 Iowa State Col'ge 
93.71 6.29 48.69 45 .. 02 ------ ------ ------ 3.58 12,030 Iowa State Col'ge 

6.19 85 .90 5.91 43.60 42.30 ------ ------ -- ---- 3.45 ------ Iowa State Col'ge 
89.92 12.08 37 .09 50.83 ------ ------ ------ 2.27 10,585 Iowa State Col'ge 

5.55 84.S0 9.65 40.38 44.42 ------ ------ ------ 5 .21 ------ Iowa State Col'ge 
10. 80 73.20 16.00 35.40 37.80 ------ ------ ------ ------ 9,719 Iowa State Col'ge 

12.03 78.59 9.38 40.62 37 .97 ----- - ------ ------ 5.04 ------ N. W. Lord 
5.81 84.14 10.05 43.49 40.65 ----- - ------ ------ 5.41 ------ N. W. Lord 

15.84 74 .7S 9.38 36 .90 37 .88 ------ ------ ------ 4.68 10,854 N. W. Lord 
6.07 83.46 10.47 41.18 42.28 ------ ------ ------ 5.22 12,114 N. W. Lord 

1() .51 71.9S 11.41 33 .01 38 .97 ------ ------ --- --- 1.92 10 ,528 State Univ. Iowa 
8.40 79.06 12. 54 36.26 42.80 ------ ------ ------ 2.10 11 ,564 State Univ. Iowa 
6.41 81.85 7.871 42.18 39.67 __________________ 3.87 ______ Geo. N. Prentiss 
6.57 81. 53 11.90 4:7.91 33.62 ------ ----e- ______ 7.6011,541 Geo. N. Prentiss 
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CHEMICAL ANA L YSE S OF IOWA COALS-CONTPNUED 

- ID SULPHUR 0) , 
;:§ , 

'" '" ~.a .. =' 
ID .0 '" 1'::1 '" =' S.5l '00:1 III ID 

.0 0 .; ~ 0) 0) >. 
0"" .0 '0 ..., '" . A.UTH ORITY 

LOCALITIES 0) 8 () 01 '" :.a 0:1 .,p 
'" 0 0)8 0:1 ~- .a 8 . () I~ ~ ~ =' () :;::<1.> ' k Eo< ..., 

OJ ..., - '0 0)1'::1 -a -a OJ ID .a 0:1.0 0) .!ol0 co '" 
o . 

'0 ..., 
o ·~ ~ 0.0 

..., «lP=l 
::s 0 co 

~ 1'::1 1'::1 0 
Eo< ... :>- 0 H H Eo< 0 

~': - . - . 
POLK COUNTY-

! 
;,;. ' . 
" 

Redhead mine, Des Moines ........ . .. ... 4.80 89.00 . 2.30 44 .70 44.30 50.50 ------ ------ ------ ------ G. Hinrichs 
Christy mine, Des Moines, ton of seam . . 5.53 · 88 .05 6.42 44 .70 43.35 49.77 4 .78 . 09 4.87 G. E . Patrick 

Same, middle of seam .. . .. .. . ...... , 6 .18 84 .12 9.70 38.65 45.47 55 .17 5 .14 .15 5.56 ----- - G. E . Patrick 
Same, bottom of seam ... . . ... G.60 75.62 17.78 33.84 41. 78 59.56 4 .79 .19 4.98 ------ G. E . Patrick 
Same, average ...................... 6 .10 82 .59 11.30 39.06 43.53 54 .83 4 .99 . 14 5 .1~ 1 ______ G. E. Patrick 

Gibson mine, Des Moines, average ... ... . 7.04 82.89 9.72 40.06 43.17 52 .89 4.09 .16 4.2)1------ G. E. P,atrick 
Manbeck mine, Des Moines, average .... . 6.82 76.58 16.19 36 .93 39.65 56 .84 4.44 .29 4 .73 ______ G. E. Patrick 
Marquisville ........................... 5.09 91. 03 3.88 43.30 47.73 ------ ------ ------ 2.60 10, 574 Iowa State Col'ge 
Average of 5 . .................... . .... . 6.43 83.61 11. 96 38.84 44.77 ------ ------ - - ---- 4. 87 ______ Iowa State Col'ge 
F lint Brick Co., Des Moines, steam coal. . 13.00 69.60 16.20 30 .10 39.50 ------ ------ ------ ------ 9,952 Iowa State Col'ge 
Norwood Coal Co., Norwoodville, steam 

coal ..... .. . .. . . . ... ..... . ....... 14.20 70.70 15.00 32.30 38.40 ------ ------ -_ .... _-- ------ 10,479 Iowa State Col'ge 
Gibson Coal Mining Co., Des Moines, lump 

coal . . ..... . ............... _ ..... 13.80 72.00 14 .00 36.90 35.10 ------ ------ ------ 6.15 10,244 Iowa State Col'ge 
Marq uisville, nut coal ..... .. .. . ......... 5.80 73.50 20.60 30 .00 43.50 ------ ------ ------ ------ 11, 136 Iowa State Col'ge 
Mine No.4, Gibson Coal Mining Co., Al-

toona, "third vein," mine sample 
No.1 ....................... _ .... 14.42 74 .59 10 .99 37.81 36 .78 ------ - ----- ------ 5.89

1
10,640 N. W. Lord 

Same, air-dried sample ......... .. . . . 5 .33 82.51 -l.2.16 41.82 40.69 ------
, 

------ 6.5211,770 N. W. Lord 
Same, mine sample No. 2 ..... : . .... . 15.90 71.73 12.37 37.42 34 .31 ------ ------ ------ 6.76 ------ N. W. Lord 

Same, air-dried sample ........ .'i.51 80.591 13.90 42 .04 38 .55 __________________ 7. 59 ------ N. W. Lord 
Same, car sample, lump coal . ......... 13.88 72. 11 14.01 36 .94 35.17 _________ ___ ______ 6 .. 15 10,244 N. W. Lord 

Same, air-dried "ample . . ....... 4 .52 79.95 15.53 40.96 38.99 __________________ 6.8311 ,356 N. W. Lord 
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Same, washed coal ............ . ..... 16.83 75.14 S.03 39.27 35.87 ------ -,.---- ------ 4.55 ------ N. W. Lord 
Same, air·dried sample .. .. . .... 10.67 80.71 S.62 42.18 38.53 ------ ------ ------ 4.88 ------ N. W. Lord 

Same, coke sample . ... .... ......... 5.73 77.36 16.91 1.87 75.49 ------ ------ ------ 4.57 ------ N. W. Lord 
Same, air·dried sample ......... 1.80 80.59 17.61 1.95 78.64 ------ ------ ------ 4.76 ----- - N. W. Lord 

Des Moines Coal and Mining Co ......... 95.91 4.09 45.62 50.29 ------ ------ --- --- 2.74 12,041 Iowa State Col'ge 
Keystone Coal Mining Co., Des Moines ... 13.42 72.63 13.95 34.60 38.03 ------ ------ ------ 5.70 10;440 State Univ. Iowa 

Same, air·dried sample ........... .... 4.78 79.S9 15.33 38.06 41. 83 ------ ------ ------ 6.26 11 ,481 State Ull iv. Iowa 
B.ennett Coal Co., Des Moines ............ 13.39 75.44 11.17 35.30 40.14 ------ ------ - - ---- 4.68 11,023 State Un iv. Iowa 

Same, air-dried sample . .............. 4.62 83.08 12.30 38 .88 44.20 ----- - ------ ------ 5.15 12,139 State Un iv. Iowa 0 
EJnterprise Coal 00., Enterprise, mine tI: 

No.2 ..... ... .................... 14.69 77.37 7.94 37.25 40.12 . 3.44 11,313 State Univ. Iowa tzj 
------ ------ ------ ~ Same, air-dried sample ........... . . .. 6.08 85. 1S S.74 41.01 44.17 3.79 12,454 S·tate Univ. Iowa .... 

0 
POWESHIEK COUNTY- ~ 

t:-< 

Smith & Barrowman mine, Searsboro, top >-
Z of seam . .... . ................... .. 5.41 89.30 5.29 41.39 47.91 53.20 ------ ------ ------ ------ Rush Emery >-

Same, calculated on dried coal. . .... . . 94.41 5.59 43.77 50 .64 56.23 ___________________ ____ Rush Emery t:-< 
>< Same, bottom of seam .... . .. . ........ 6.28 86.67 7.05 36.51 50.16 57.21 ___ ______________ J ______ Rush Emery rn 

Same, calculated on dried coal . . 92.47 7.53 38 .95 53.52 61.05 ____ _ _____ 1 ______ 1 ______ Rush Emery tzj 
Same, average of undri ed coal ........ 5.84 87 .99 6.17 38 .95 49.04 55.21 Rush Emery rn 

------ ------ ------ ------
. 0 Same, average of dried coal .......... 93.44 6.56 41.36 52.08 58.64 ------ ------ ------ ------ Rush Emery "'l Smith & Barrowman m ine, Searsboro . . . . 8.20 89 .50 2.40 42.00 47.40 49.80 ------ ------ ------ - ----- G. Hinrichs .... 

SCOTT COUNTY-
0 
~ 
>-

Havill coal bank, Buffalo ................ 2.87 77 .21 19.90 36.39 40.82 60.72 ------1------ 0. 19 ------ J. D. Whitney 0 
Same, calculated on dried coal ........ ' 79.50 20.48 37.47 42.03 62.51 J. D. Whitney 0 

"Lower coal," Buffalo ...... · . .... . ..... . 3.13 87.85 9.02 38.77 49.08 58 .10 
-- -- --1------

1.57 J. D. Whitney >-
======1====== 

t:-< Sarber calculated on dried coal .... . ... 90.69 9.31 40.02 50.67 59.98 J. D. Whitney rn 
Friedley & Hoyt mine, . Buffalo, top or 

seam .................... .... .. . . 3.48 89.79 6.73 41.32 48.47 55.20 4.99 .54 5.33 - ----- G. E. Patrick 
Same, middle of seam ................ 3.66 87.46 8.88 41.44 46 .02 54 .90 3.72 .15 3.87 ------ G. E. Patrick 
Same, bottom of seam ......... .. ..... 2.89 82.03 15.08 38.09 43 .94 59.02 7.80 :38 8. 18 ------ G. E. PatricI{ 

Hanlon & Blackwell mine, Buffalo, top of 
seam .. . ............... .. ........ 2.66 86.66 10.68 42.10 44 .56 55.24 11. 11 .05 3.16 ------ G. E. Patrick 

Same, bottom of seam ................ 5.07 83.59 11.34 39.33 44 .26 55.60 4.38 .22 4. GO ______ G. E. Patrick 
Q1 
~ .... 



.... 

CHEMICAL ANALYSES OF IOWA COALS-CONTINUED 

LOCALITIES 

Friedley mine, Muscatine ....... ..... .. . 
Average of 6 ......... . ..... .. ... .. .... . 
Duck creek, Sec. 27, Twp. 70, R. 4 E .... . 

TAYLOR COUNTY-

Adams shaft, New Market. ..... , . ...... . 
Anderson mine, New Market, average . .. . 
Campbell mine, New Market, top of seam 

Same, middle of seam . ...... . ..... . . . 
Same, bottom of seam ............ ... . 

Average of 5 . . ........ .. .... .. . . ..... . . 
Campbell Coal Co., New Market , mine No. 

1 .. . ............................ . 
Same, air·dried sample . ... . . . ...... . 

V AN BUREN COUNTY-

Cox coal bank, Hillsboro ... . . . .. . ... . .. . 
Same, calculated on dried coal .. ...... 

Crail bank, H illsbo ro . ....... . ... . . ..... . 
Same, calculated on dried coal . ... ... . 

Sl a ugh ter bank, Farmington ............ 
Same, calculated on dried coal .. .... . . 
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8.00 79.68 
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~ :~~ ~~ :~~ ~~ :~~ -~~~~~I --~~~~ I ---~~~ I 3.101------IG. E. Patrick 4.71 ______ Iowa State COl'ge 
7.50 42 .50 50 .00 ______ ------'-----_ D. D. Owen 

12.31 35.41 44.29 56 .58 5.29 .5il 5.88 ------IG. E. Patrick 
11.36 34 .99 45.58 56. 95 4. 72 .45 5.17 ______ G. E. Patrick 
11.92 37 .79 42 .85 54.n . 3.54 .14 3.68 __ __ __ G. E . Patrick 
9.02 35.28 47.49 56 .51 3.85 .43 4.28 ______ G. E. Patrick 

12.13 37.41 42.52 54 .65 4.70 .54 5.24 - ----- G. E. Patrick 
11.34 36. 17 44.54 ------ ------ ------ 4.85 ------ Iowa State COl'ge 

11.41 30 .05 38 .33 ------ --- - -- ------ 4.18 10, 115 State Univ. Iowa 
12. 99 34.17 43.60 ------ ------ ------ 4.78 11. 49.\ State Univ. Iowa 

3.58 41.74 46.76 50 .34 ------ ---- - - .2!) ------ J. D. Whitney 
3.89 45 .33 50.78 54 .67 J. D. Whitney 
2.37 37 .98 54.35 56.72 ------ ------ 0.55 ------ J . D. Whitney 
2.50 40.11 57.39 59.89 -- ---- ------ ------ ------ J . D. Whitney 
5.88 38 .08 47.42 53 .30 --- --- ------ 1.02 ------ J. D. Whitney 
6.43 41.67 51.90 58 .33 ------ ------ ------ ------ J. D. Whitney 
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Specimen one-half mile above Farmington 4_62 88.37 7.01 37.27 51.101 58:11 ____________ 1 ____________ J. D. Whitney 
Same, calculated on dried coal ........ 92.65 7.35 39.07 53 .58 61.93 ------ ------ ------ ------ J. D. Whitney 

~ Manhard bank, Selma .................. 7.76 88 .34 3.90 40 .23 48 .11 52 .01 -- ---- ------ 1.69 ------ J. D.· Whitney 
Same, calculated on dried coal .. ...... 95.77 4.23 43.62 52. 15 56.38 ------ ------ ------ ------ J. D. Whitney 

Specimen from Business Corners . .. .... . 5A2 87.19 7 .30 39 .39 47.80 55 .19 ------ ------ 0.49 ------ J. D. Whitney 
Same, calculated on dried coal ........ 92.19 7.81 41. ut 50.54 58.35 ------ ------ ------ ------ J. D. Whitney 

Average of 3 . ............ .... ........ . .. 8 .10 87.44 4.45 40.01 47 .43 1 _~ ____ ------ ------ ------ ------ Iowa State Corge 
New York Coal Co . mine, Farmington, 

G. Hinrichs top of seam ............. . .. . ..... 6.40 87.20 7.10 43.20 44 .00 aO .10 0 

Same, bottom of seam .. . . . ...... . .. .. 6.40 88.50 5.10 4'i.7C 42.9U 47.90 ------ ------ ------ ---- -- G. Hinrichs iJ1 
~ 

*Business Corner mine, Business Corn- a:: 
ers, top of seam . . . , ............... 1.30 97.40 1. 30 51.10 46.20 4. ,50 -- - --- ------ ------ ------ G. Hinrichs . ...... 

*Same, bottom of seam .............. 1.30 93.80 4.90 50. 10 43.70 48.60 G. Hinrichs 0 
------ ------ ------ ------ :;..-

Rodefer bank, Independent, top of seam .. 6.10 91. 40 2.50 46.8l 44 ,70 47.10 ------ ------ ------ ------ G. Hinrichs t"i 
Same, bottom of seam .... . . .......... 6.60 86 .20 7.20 47.40 38.80 '16 .00 ------ ------ ---- -- ______ 'G. Hinrichs :> 

'Carmine bank, Sec. 13, Twp. 70, R. 8, top 
G. Hinrichs' 

Z 
of seam ....................... , . 5.40 86.70 6.90 40.30 46.40 53.30 - ----- ------ ------ ------ :;..-

Same, bottom of seam .. . ... ....... ' .. 4.50 87 .30 8.30 45.90 41.40 49.70 G. Hinrichs t"i 
------ - ----- ------ - --- -- >-<j 

*Carter mine, Bentonsport ........ .. .... 1. 70 91.30 6.90 41.90 49.40 56 .40 ------ ------ ------ ------ G. Hinrichs r:n 
Average for county, 9 samples .......... 4.40 90.00 5.60 47.00 43.00 50.00 ----- - ------ ------ ------

G. Hinrichs ~ 
r:n 

WAPELLO COUNTY-
0 
>lj 

...... 
6.35 Whitebreast No. 22, Keb, top of seam .... 5.54 84 .79 9.67 41 .24 43 .55 53.22 .11 , 6.46 ------ G. E. Patrick 0 

Same, middle of seam . .. .... ....... . . 6.82 82.03 11.15 3:;.29 46.74 57 .89 9.53 .16 9.69 ------ G. E. Patrick ::;J 
Same, bottom of seam ................ 7.55 79.09 ' 13 ~ 36 33.43 45.66 59 .02 6.05 .25 6.30 - ----- G. E. Patrick ~ 
Same,sample of room . .......... . . . .. 5.08 74 .54 20.38 33.66 40 .88 61.26 6.49 .28 6.77 ------ G. E. Patrick 0 

Eldon mine, Laddsdale, top ............. . 3.81 93 .39 2.80 41.60 51.70 54.50 2.57 .33 2.90 ------ G. E. Patrick 0 
:;..-

S'ame, middle of seam . . ... . . . ...... .. 3.72 85.37 10.91 42.88 42.49 53.40 2.93 .Go 3.59 ------ G. E. Patrick t"i 
Same, bottom of seam ............ . . .. 3.24 87 .97 8.79 45.82 42.15 50.94 2.80 .56 3.36 -- ---- G. E. Patrick r:n 

Brigg mine, Eddyville .................. 4.07 94.55 1.38 50 .65 43.90 45.28 ----- - ------ ------ ------ Rush Emery 
Same, calculated on dried coal ........ :)8.50 1.44 52.80 45 .76 47.20 ------ --- - -- --- --- ------ Rush Emery 

Brown & Godfrey mine, Ottumwa ... . .... 6.50 89 .60 3.90 41.35 48 .25 52 .15 ------- ------ ------ Rush Emery 
Same, calculated on dried coal ... ... .. 95 .83 4.17 44:22 51.61 55.78 ------ - ----- ------ ------ Rush Emery 

Wylie mine, Eddyville .......... . ....... 3.95 85 .69 10 .36 36 .98 48 .71 .)9.07 ______ __________________ Rush Emery 
Same, calculated on dried coaL ....... 89.22 10.78 38 .51 50.~1 61.49 ____ ~ _______ ' __ __________ Rush Emery 

*These samples had been in a warm room about a week before being analyzed, hence the small amount of moisture. 01 ...... 
C;:) 



CHEMICAL ANALYSES OF IOWA COALS-CONTINUED 

LOOALITIES 

Allen mine, Ottumwa, top of seam . .. ... . 
Same, calculated on dried coal. ...... . 
Same, bottom of seam ... .... . .. ..... . 

Same, calculated on dried coal .. 
Dudley mine, Dudley, top of seam . . . . . .. . 

Same, calculated on dried coal .... .. . . 
Same, bottom of seam . . .. ..... . .. .. . . 

Same, calculated on dried coal .. 
Evans mine, Chilicothe, top of seam . .. . . 

Same, calculated on dried coal .. . .. .. . 
Same, bottom of seam . . ... .. . . ...... . 

Same, calculated on dried coal .. 
Marshall mine, Eddyville, top of seam ... . 

Same, calculated on dr-ied coal .. ..... . 
Same, bottom of seam ... .. .......... . 

Same, calculated on dried coal .. 
Inskeep mine, Ottumwa, top of seam .... . 

Same, calculated on dried coal ....... . 
Same, bottom of seam ............... . 

Same, calculated on dried coal. . 
H eacock mine, Chilicothe, top of seam .. . 

Same, calculated on dried coal ....... . 
Same, bottom of seam .......... .. ... . 

Same, calculated on dried coal . . 
Average of county, 15 samples ......... . 
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AUTHORITY 

67.93 ' 27 . PI 27.61 40.32 ' 67 .33 ________________________ Rush Emery 
71.55 28.45 29.08 42.47 70.92 ___ ______________ _ _____ _ Rush Emery 
91.79 4.86 46.75 45 .04 49.90 ________________________ Rm"h Emery 
94 .98 5.02 48.37 46.61 51.63 ________________________ Rush Emery 
92 .51 . 2.01 45.76 46.75 48.76 ____________ ~ ___________ Rush Emery 
97.88 2. 12 48.41 49.47 51.59 _______________________ _ Rush Emery 
87.01 8 .02 42 .50 44.51 52.53 _______________________ _ Rush Emery 
91.56 8 .44 44.72 46.84 55.28 ______ __________________ Rush Emery 
89.47 3.55 39 .36 50.11 53.66 _________________ J ______ Rush Emery 
96 .17 3.83 42.31 53.86 57.69 __________________ 1 ___ ___ Rush Emery 
90.08 3.76 36.96 53. 12 56.88 ____________ ___ ___ 1 _____ _ Rush Emery 
96 .00 4.00 39 .39 56.61 60 .61 __________________ 1 ______ Rush Emery 
87.70 7.09 42 .19 45.51 52.60 ________________ __ 1 ______ Rush Emery 
92.52 7.48 44.51 48.01 55.49 ___ ___ ~----- ____ _ J ___ ___ Rush Emery 
88.46 5.59 39 .69 48.77 54.46 ________________________ Rush Emery 
93.96 6.04 42.16 51.80 57.84-___________ __ ____ ____ __ Rush Emery 
92.11 4.02 42.96 49.15 53.17 _____ + ___ ______________ Rush Emery 
95.82 4.18 44.69 51.13 55 .31 __ ___ _ __________________ Rush Emery 
85.49 10. 83 42 .05 43.44 54 .27 _____ -' _____ J ____________ Rush Emery 
88.77 11. 23 43.66 45.11 56.34-____ -' _____ _ 1 _________ __ _ Rush Emery 
87.65 7.00 42.41 45.24 52.24 __ __ __ 1 ______ 1 ______ ______ Rush Emery 
92.61 7.39 44.81 47.80 55. 19 __ ______ __ _________ _____ __ Rush Emery 
77 .77 18 .34 36.94 40 .83 59.17 _____ J ______ I _______ _____ Rush Emery 
80.91 19 .09 38 .43 42.48 61. 57 __ ____ I _____ J ____________ Rush Emery 
87 .19 7.85 40.94 46.25 54.10 ______ ' ______ 1 ____________ Rush Emery 
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Same, calculated on dried coal ....... . 
Roseland Coal Co., Ottumwa, steam coal. . 
Average of 11 .. .. . . . ............. . .... . 
Henry Shock & Co., Sec 8, Twp. 78, R. 14, 

top of seam .... .. ...... ....... .. . 
S'ame, bottom of seam . .. . ........... . 

Alpine Coal Co., Alpine, top of seam .... . 
Same, bottom of seam ...... .. ....... . 

Brown & Godfrey mine, Ottumwa, top of 
seam ....... . .... . ... . . ... .. .... . 

Same, middle of seam .... . .. . ....... . 
Same, bottom of seam . ... . ........ .. . 

Average for county, 7 samples .... . .... . 
Mine No.2, Anchor Coal Co., Laddsdale, 

middle seam ........... .. .... . .. . 
Same, air-dried sample ... ...... .... . . 
Same, lower seam ................... . 

- Same, air-dried sample .... .. . . . 
Same, car sample, lump and fine coal .. 

Same, air-dried sample ...... . . . 
Same, washed coal .... . ....... . .... . 

Same, air-dried sample ...... . . 
Same, coke sample . .......... . .. . .. . 

Same, air-dried sample .... ... . . 
Keb ...... . .. . .... . ............... . .... . 
Eldon Coal & Mining Co., Laddsdale .... . 

Same . . ......... .. .. ... ...... . ... .. . 
Carbon Coal Co.., Willard ... .. . ..... . ... . 
Phillips Fuel Co., Bear Creek mine ..... . 

Same, air-dried sample ... . .......... . 
Same ........... ... .. .. ... . ....... . . 

Phillips Fuel Co., Rutledge No.5 .. ..... . 
Same, a ir·dr ied sample ..... . .... .... . 

Phillips Fuel Co., Rutl edge ..... . . ...... . 

• 

91.76 8.24 43 .07 48.69 56.93 ------ ------ ------ ------ Rush Emery 
11.20 71.90 15.70 30.70 41.20 ------ ------ ------ ------ 8,594 Iowa State Corge 
5.42 83.98 10.60 38 .73 45.25 ------ - ----- ------ 5.85 ------ Iowa State Col'ge 

7.80 85.00 7 .20 38.60 46.50 53.60 ------ ------ ------ ------ G. Hinrichs' 
6.10 90 .00 3.90 41 .70 48.30 52.30 ------ ------ - ----- ------ G. Hinrichs 
4.20 88.70 7.20 44 .70 44.00 51.20 ------ ------ ----- - ------ G. Hinrichs 
4.90 81.80 13.30 39 .10 42 .70 56 .00 ------ ------ ------ ------ G. Hinrichs 

7.10 84 .90 8.00 43.60 41.30 49.30 ____________ ------ ------IG. Hinrichs 
7.40 88 .50 4.20 44.30 44 .10 48.30 ____________ _ _____ G. Hinrichs 
3.50 86.20 10.30 40.00 46.10 56.50 ___________ _ _____ ~ G. Hinrichs 
6.90 85 .40 7.70 41.70 43.70 52.40 ____________ _ _____ IG. Hinrichs 

11.35 78.14 10 .51 38 .65 39.49 ______ ______ __ ____ 4.7211,345 N. W . L ord 
3.74 84 .85 H.41 41.96 42.89 _____ _ ______ ______ 5. 12 12,31. N. W. Lord 

12 .07 75.60 12.33 37.28 38.32 ______ ______ ______ 4.99 ______ N. W. Lord 
4.43 ' 82 .17 13.40 40.52 41.65 __ __ __ ______ ______ 5.42 ______ N. W. Lord 
8.24 75.76 16.00 30.74 45.02._____ ______ ______ 5 .0311,02', N. W. Lord 
5.21 78.27 16.52 31.76 46.51 ______ ______ ______ 5 .2011,392 N. W. Lord 

12.84 76.91 10.25 35.91 41.00 ______ ______ ______ 4.61 ______ N. W. Lord 
8 .92 80.37 10.71 37 .53 42.84 ______ ______ ______ 4.82 ______ N. W. Lord 

10.53 71.99 17.45 1.63 70.39 _________________ :. 3 .89 ______ N. W. Lord 
2.1] 78 .80 19.09 1. 79 77.01 ______ ______ ______ 4.25 ______ N. W. Lord 
9.81 82.24 7.95 37.49 44.75 ____________________ :. _________ C., B. & Q. R. R. 
4 .23 86.68 9.09 40.92 45 .76 ______ ______ ______ 4.75 13, 141 Iowa State Col'ge 

90 .50 9.50 42.72 47 .78 __________________ 4.9613,141 Iowa State Col'ge 
91.14 8 .86 36.94 54 .20 __________________ 2.86 12,245 Io wa State Col'ge 

12.28 74.46 13.26 34.64 39. 82 ______ ______ ______ 6. 1110,776 State Univ. Iowa 
4.79 80.81 14.40 37.59 43.22 ______ ______ ______ 6.63 11, 695 State Univ. Iowa 
2.12 82 .93 14.95 48.19 34.74 49.69 ______ ______ 6.82 12 ,304 C., M. & st. P .. R y. 

13 .37 76.29 10.34 35.68 40 .61______ ______ ______ 5 .7611,051 State Univ. I owa 
5 .84 82 .92 11. 24 38.78 44.14 ____________ _ L____ 6.26 12,010 State Univ. Io wa 

___ ______________________ ___ ___________________ _______ 12,550 Geo. N. Pren tiss 
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CHEMICAL ANALYSES OF IOWA COALS-CONTINUED 

LOCALITIES 

WARREN COUNTY-

Bennum mine, Summerset, top .. ...... . . 
Same, bottom of seam . .. .... . ... .. ... 

Dillard mine, Spring Hill, top of seam .. .. 
Same, calculated on dried coal ........ 
Same, middle of seam . ..... . . ..... . ... 

Same, calculated on dried coal .. 
Same, below middle of seam .. ..... . . . 

Same, calculated on dried coal . . 
Same, bottom of seam ..... .. ... . . . ... 

Same, calculated on dried coal . . 
Average of county, four samples ... . ..... 

OJ .... 
::l ..
OJ 

·0 
::;:j 

7.31 
9.43 

11. 56 

14.13 

10.76 

12.64 

12.27 
S= •• cal,ul., •• on d,j.d coal, , , , , , ' ' 1 ______ 

Avera::~::r~~~~~;~ . : .... . . . ..... 10. 60 

Frey mine, Confidence, belo w parting .... 9.26 
Same, above parting . .. .. ............. 9.39 
Same, middle of seam ... . .... ....... . 8. 01 
Same, top of seam ......... ... ...... . . 9.37 

Average of 4 .. . .... . .... .. . . ... . ....... ~.01 
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82 .09 
82 .14 
83.27 
94.15 
80 .60 
93.87 
82.32 
92.25 
83 .17 
95 .20 
82 .34 
93 .87 
82. 01 

80.45 
78.69 
75.41 
77 .12 
77.91 

..cl 
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10.60 
8.43 
5.17 
5.85 
5.27 
6.13 
6.92 
7.75 
4.19 
4. 80 
5.39 
6.13 
7.36 

10.29 
11.92 
16.58 
13.51 
13.07 
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36 .63 
36 .. 96 
42.89 
48.49 
36.59 
42.61 
38 .76 
43.43 
41.62 
47.64 
39 .96 
45.54 
38 .26 

34.21 
34.71 
37 .22 
31. 78 
34.48 
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40.38 
45.66 
44.01 
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36 .53 
55 .90 
54.77 
58 .85 
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3.24 .09 
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AUTHORITY 

G. E . Patrick 
G. E. Patrick 
Rush Emer y 
Rush Emery 
Rush Emery 
Rush Emery 

______ Rush Emer y 
_____ ~ Rush Emery 
------ Rush Emery 
------ Rush Emer y 

Rush Emery 
-- - --- Rush Emer y 
------ Iowa State Col'ge 

" J I I t _! : ' !_ 

- --- -- G. E. P atrick 
---:0--- G. E. P at ric), 
----- - G. E. Patrick 
- ----- G. E . P atrick 
------ Iowa State Col'ge 
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WEBSTER COUNTY-

Collins No.6, Coalville, average .... .... . 
Collins No.4, Coalville, average .. ....... . 
Old Reese mine, Fort Dodge ... ........ . 
Carlson mine, Kalo, average ... ... ...... . 
Craig Cannel mine, Kalo, "cannel" coal .. 
Craig slope, Kalo, bituminous .......... . 
Crooked Creek mine, Lehigh, top of seam 

Same, middle of seam ............... . 
Same; bottom of seam .. . ............ . 

Crooked Creek, shaft, Lehigh, average .. . 
Corey mine, Lehigh, average ......... .. . 

Same .......... .. ... . ............. . 
Colburn mine, Fort Dodge .............. . 

Same, calculated on dried coal .. . ... . . 
Section 18, T. 88, R 28 .. . .. . ... .... ... . . 

Same, calculated on dried coal .. ... .. . 
Section 13, T. 88, R 28 ................. . 

Same, calculated on dried coal .... ... . 
Rees mine, Fort Dodge ..... ....... . ..... . 

Same, calculated on dried coal .. .. ... . 
"Cannel coal," Sec. 17, Twp. 88 N., R. 29 

W .............................. . 
Same, calculated on dried coal ....... . 

Section 17, Twp. 88 N., R. 28 W ....... . 
Same, calculated on dried coal .... ... . 

Collins mine; Coalville . . ........ ...... . 
Same, calculated on dried coal· ....... . 

'Cannel coal," Rees mine, Fort Dodge ... . 
Same, calculated on dried coal. . ..... . 

Average of county, 4 samples ... . . . ... . .. . 
Same, calculated on dried coal ... . ... . 

Tyson seam, near Lehigh ............... . 
Lehigh ................................ . 
Average of 10 ... . ........ . ....... . . .. . . 

7.48 84.06 
7.80 82.88 
9.92 48 .77 

10.10 76.53 
5.87 78.26 
8.46 81.37 
7.74 78 .94 
8 .52 82.65 
8.57 81.86 
6.99 76.66 
7.77 81.27 

85 .96 
13.02 80 .6( 

92 .66 
14. 95 77 .87 

91.56 
9.46 73.35 

81.01 
14.05177 .61 

______ 90.32 

10.46 74.37 
83.06 

10.13 73.33 
81.59 

13.91 78.83 
91.57 

9.92 48.77 
54.14 

12.14 76.04 
86.64 

12.70 77.03 
17.47 70.94 
7.83 80 .65 

8.44 39.52 44.54 52.99 4.98 • .26 5.24 ______ G. E. Patrick 
9.32 37 .74 45.14 54.46 3 .97 .12 4.09-_____ G. E. Patrick 

41.31 29.69 22.08 63.39 ________________________ G. E. Patrick 
13.36 32.83 43 .69 57.06 1.68 .18 1.86 ______ G. E. Patrick 
15.87 39.04 39.22 55 .09 G.87 .25 7. 1L _____ G. E. Patrick 
10.17 37.97 43.40 53 .57 5.19 . . 10 5.29-_____ G. E. Patrick 
13.32 34.47 44.47 57 .79 4.83 .81 5.64 ______ G. E. Patrick 
8.83 38.64 44.01 52.84 3.71 .48 4.19 ______ G. E. Patrick 
9.57 37.57 44.29 53 .86 3.47 .18 3.65-_____ G. E. Patrick 

16 .34 34.40 42.26 58.GO 5.67 .37 6.04 ~ _____ G. E. Patrick 
11.00 38.05 43.21 54.21 7.02 .68 7.70 ______ G. E. Patrick 
14.04 37.98 47.98 ______ ______ ______ 5.9012,431 Iowa State Col'ge 
6.38 37.54 43 .06 49 .441 _________ ..: _____________ ~ J . D. Whitney 
7.34 43.16 49.50 56 .84 _____________ . ___________ J. D. Whitney 
7.18 34.98 42.89 50.07 ______ ______ 0.81 ______ J . D. Whitney 
8.44 41.13 50.43 58.87 ------ ______ 1 ______ ------ J. D. Whitney 

17.19 33.69 39.66 56.85 ______ ______ 2.52 ______ J. D. Whitney 
18.99 37.21 43.80 62 .79 _____ J _______________ ___ J. D. Whitney 
8 .34 36.42 41.19 49.53 _____ J ______ I __________ __ Rush Emery 
9.68 42.38 47.94 57.62 ' ______ 1:. _________________ Rush Emery 

15.17 37.44 36.93 52.10 ___________________ ~ ____ Rush Emery 
16.94 41.80 41.26 58.20 ________ ~ _______________ Rush Emery 
16. 54 37.25 36.08 52 .62 ________________________ Rush Emery 
18.41 41.44 40.15 58 .56 ____________ ~ ___________ Rush Emery 
7.26 37.00 41.83 49.09 ________________________ Rush Emery 
8.43 42 .98 48.59 57.02 ________________________ Rush Emery 

41. 31 26.69 22.08 63.39 ________________________ Rush Emery 
45.86 29.63 24.51 70.37 ________________________ Rush Emery 
11.82 37.03 39.01 50.83 ________________________ Rush Emery 
13.36 42.15 44.49 57 .. 85 _________ . _______________ Rush Emery 
10.27 44.12 32.91______ ______ ______ 5.33 _____ - Iowa State Col'ge 
11.59 31.35 39.59 ______ ______ ______ 4.87 ______ Iowa State Col'ge 
11.52 37 .23 43.42 ______ ______ ______ 5.08 ______ Iowa State Col'ge 
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In 1901-02, at the Iowa State College, Mr. F. M. Weakly made 
a study of the chemical compositions of Iowa coals, from which 
the following is quoted: 

" The moisture / in Iowa coals varies '(for the coals tested) 
from 4.03 to 17.47, the average being 8:08. This moisture is 
high, as compared with that in coals of other states. 

"Eliminating moisture from our comparisons, in vola tile 
matter the Iowa coals are rich, varying from 36.94 to 48.69, with 
an average of 41.49. 

"The fixed carbon ranges from 44.86 to 5~.91 , with an average 
of 49.62, slightly lower than that of many coals from other states. 

"Total combustibles are high, running from 84.88 to 95.91, 
with an average of 91.11-. 

"Ash is low, being from 4.09 to 15.12, with an average of 8.89. 
"Sulphur is high, from 2.27 to 7.41, with an average of 3.72. 
"The coals high in sulphur are also high in ash." 
Concurrently with the work of Mr. Weakly, Messrs Austin 

and Peshak, under the direction of Professor G. W. Bissell, 
determined the calorific powers of samples of coal from twenty 
or more mines from the same district, fourteen of the samples 
being the same as used by Mr. Weakly. 

The following table exhibits the r esults of the work of Messrs. 
Austin and P eshak: 

, 
CALORIFIC POWER OF IOWA COALS. 

PER POUND OF DRY ~'UEL, 

B. T. u. 
Slack coal, Marquisville, Iowa ... . ... .' ..... . ............. .. . 10574 
Lumsden Coal and Mining Company. . . . . . . . . . . . . . . . . . . . . . .. 12097 
Saylor Coal Company, Marquisville ........ . ... .. .. . .. . .... 8585 
Des Moines Coal and Mining Company, Marquisville ... .... . 12041 
Whitebreast Fuel Company, Hilton, Iowa ........... ..... . ... 12396 
Whitebreast Fuel Company, Pekay, Iowa .... . . . . . ... . ....... 13050 
Hocking Valley Coal Company, Mine No.1 .. . .... . .. .... .. .. 12037 
Hocking Valley Coal Company, Mine No.2 .... .. .... ........ 12560 
Lumsden Coal Company, Bloomfield, Iowa . . ...... ...... .. .. 13204 
Humboldt Electric Company, cannel coal, Kalo, Iowa .... ... . 10451 
Humbol~t Electric Company, mine coal, Kalo, Iowa . ....... 10922 
Centerville Block Coal Company . . ... . . ...... . .. .. . . .... .. . 12681 
Eldon Coal and Mining Company, Laddsdale. . . . . . . . . . . . . . .. 13141 
Consolida tion Coal Company, Buxton, No. 10.. .. . . . . . . . . . . .. 12030 
Consolidation Coal Company, Buxton, No. 11 ... ... .. ........ 10585 
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Lonwick Brothers Coal Company, Mystic .................. . 12780 
Carbon COllI Company, Willard .. ............ ... . .... .... .. . 12245 
Crowe Coal Mining Company, Boone ....... . . . ......... .. .. . 12729 
Boone Electric Light Company .. . ... .. .. ....... . ' .......... . 9205 
Corey Coal Company, Lehigh .. .. .. .. .... ... ........ .. ... . . 12431 
Platt Pressed and Fire Brick Company, Van Meter .. ...... . . 11941 
Jasper County Coal and Mining Company, Colfax ... . . ...... . 12134 
Empire Coal Company .. ... . ......... ... .. ......... ....... . 10881 
A. A. Conway Coal Company . . .... .. .......... . .... ... . ... . 10132 

An average of 64 analyses by the State Geologist gives the 
following chemical composition: . 

*Moisture .... ...... .. ...... . .... . ......... . ............. :. 8.57 
Fixed carbon . . . ...... . . .. ............. ........ ... ......... 45.42 
Volatile matter . ... .. .... .. ....................... .. .... . .. 39.24 
Ash .... . .. ........ .. . ........... ... . .... . . ...... .. . . .... .. 6.77 

100.00 

Analyses of coal from 16 mines III Des Moines river district 
gIve: 

t Moisture .... . ..... .. .. .. .... . .. .... ..... . ............. . .. 8.08 
Fixed carbon ................... .. ...... .. ................. 45.60 
Volatile matter ............................................ 38.14 
Ash........ . . ....... . . . ... . ... .... ............ . .... ... .... 8.18 

100.00 
Sulphur 3.42 

or on the basis of oven dried samples, 
tFixed carbon .... .. . .... ......... ......... . .......... . .... 49.6Z. 
Volatile matter .................................... .. .. . ... 41.49' 
Ash .. . ..... .. ..... . ... . .. . ... . .... ..... . . . ................ 8.89 

100.00 
Sulphur. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . .. 3.72 

Average of Iowa coals :§ 
Moisture ... . ..... .............................. ....... .... 13.16 
Carbon, volatile ...... ... ................................. . 33.36 
Carbon, fixed ............... .... .. ... .. ........ .. . ........ . 39.69 
Ash ..... . ............ . ......................... . . . ........ 13.76 
Sulphur .. . ............ ... . ... .......... . . . ...... .... ...... 4.65 
Calorific value . ........ . .... .. . . ..... ..... .. ... 10,019 to 11,027 

----
·Steam boiler economy. Kent, p. 74. 
tF. M. Weakly. the Iowa Eng ineer , June, 1902. 
§Iowa State College Eng. E x p. Sta tion. .1 
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INTRODUCTION 525 

CHAPTER III 

HISTORY OF COAL MINING IN IOW,\ 

B1' JAMES H . LEES. 

Various sources have been utilized in the preparation of the 
following notes. A large part of the information has been 
gained by interviews and corr espondence with the men who 
have been instrumental in the development of the industry, 
or from those who have seen its growth. The reports of the 
present Survey, as well as those of previous ones, have been 
used, as have also other publications of various kinds. No claim 
is made for the completeness of the history ; only such salient 
fact s are given as could be gathered together in the time at the 
writer's disposal. The accompanying data and tables on the 
production of coal in Iowa, prepared by Dr. S. W. Beyer, will 
be found useful in illustrating the growth of the state's most 
important minera~ industry. 

So far as can be learned the fir st mining of any consequence 
in Iowa was done about 1840. The early settlers in many cases 
knew of the existence of coal beds but wood was so plentiful 
and offered so many advantages in the way of convenience and 
cleanliness that there was no inducement for ·using the less 
cleanly supply of fuel stored underground. In many cases coal 
was considered merely as a curiosity to be laid on the mantel. 
At about the date mentioned, however, the demand for coal had 
become great enough so that mines were opened in the eastern 
part of the state a,nd within the next twenty years the industrvv 
had gained a foothold, although still a somewhat precarious on 
over practically all the productive area of the state. 
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Van Buren County. Mr. Jacob P. Alfrey of Farmington, Van 
Buren county, who was the first white child born in Iowa, is 
authority for the statement that the first mine opened up in the 
vicinity bf Farmington was operated by Lem Brattain in 1840. 
He ran the mine for a few veal'S and then sold out to Samuel 

• Knight who conducted the b~siness until 1848 or 1850. During 
most of the period of Mr. Knight's operations there was no rail
road into Farmington and hence his market was chiefly local. 
Some coal, however, was hauled as fall as Keokuk by team. The 
steamboats which came up the Des Moines also used large quan
tities. The coal was of excellent quality a?d much desired for 
steam purposes. Mr. Knight finally sold his mine to the New 
York Coal Company who operated here for about twenty years. 
Thi firm worked. the mine on quite an extensive scale for those 
days. From forty to fifty men were employed and the mine was 
connected by a switch with the Des Moines Valley railroad, which 
has since become part of the Chicago, Rock Island and Pacific. 
In those days miners were paid about five cents per bushel for 
mining and the coal sold at the mine for from $2.00 to $2.50 per 
ton. During the fiscal year of 1854- '55 about 100,000 bushels 
of coal were raised in the Farmington district. This had an 
average value at the mines of six:- and one-fourth cents per 
bushel. At the Mississippi river markets it retailed at eighteen 
to twenty cents per bushel, or $4.50 to $5.00 :per ton. 

About the same time, during the later 40 's, coal was taken 
from mines owned by Senator Eliab Doud, near the present town 
of Douds. The mines were managed by Mr. Van Sicle, who was 
an intelligent and enterprising mine operator, and coal was 
supplied to the steamers running up the Des Moines river. 

In 1856 Alexander Findlay opened up the first mine in the 
Douds district to be operated on a large scale. This was a 
slope mine located northeast of Douds. It was run for several 
years and later shafts were sunk in the same vicinity. Before 
this time there had been a number of small openings in the hill
sides, the first of which were opened .about 1846 or '48. They 
were operated only during the winter months to supply the local 
demand. Alex. Findlay's business was carried on by his son 
Hugh, who after the exhaustion of the old mines at Business 
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Corners sa:i1k a shaft in 1892, about a mile and a half to the 
northwest. This was operated to supply the railroad chutes at 
Douds until it caught fire three years ago. Since then another 
shaft has been sume The Findlays have also done some mining 
near Cedar creek, three miles north of Birmingham. Mines have 
been run in this vicinity ever since. 

When Dr. D. D. Owen made his studies in Iowa in 1849 he 
found quite a number of banks opened in various parts of the 
county. He states that the coal esteemed the best by the black
smiths in the neighborhood of Bentonsport was that from J ack
son's bank. 

Worthen mentions several mines as being in operation when 
he visited Van Buren county in 1857. Among these were the 
Cox and the Martin banks north and northwest of Hillsboro, 
and several along the Des Moines river near Iowaville, a town 
which has since gone by the ' names of Independent and Selma. 
He states that one of the Hillsboro mines was working a seven
foot vein divided by ten inches of slate. According to this 
author the best coal came from Business Corners and Iowaville 
and wa ' mined from the' '.second seam." 

Another mine near Farmington was opened in 1844 by Mr. 
Slaughter. Ten years later James Alfrey opened up the Alfrey 
mine which has been operated more or less up to the present 
time. At present there are five mines working in this district and 
about thirty men are employed. 

In 1892 the Ratcliffe Coal Co. opened a mine one mile north 
of Douds and operated it about four years. They then aban
doned this and worked one over at Business Corners, about a 
mile southeast. After working this out they returned to their 
former location and sank a new shaft adjacent to the old one. 
This is still in operation and is at present supplying coal to the 
local chutes of the Rock Island at Douds. . 

The Felmlee Coal Co. opened a shaft mine near the Findlay 
mine about four years ago and ship some coal from their mine. 

When C. A. White inspected this region in 1868 he found that 
the McHugh mine at Independent had been running a long time 
and that there were other mines in the same locality which were 
supplying a local trade. In addition there were local mines in 
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operation near Keosauqua which had been worked for many 
years previously. There were also several mines near Bentons
port . . The Farmington mines had been operated extensively to 
supply Keokuk and other markets. 

It will be seen that coal has been mined in nearly all parts of 
Van Buren county, ,but as this shares with the other marginal 
areas of the Lower Coal Measures the pockety character of the 
coal basins the county has not been able to keep to the front in 
the keen competition pf recent years. After the Civil war the 
price of coal and the wages paid were about the same as at 
present. About ten cents per bushel or $2.50 ·per ton was the 
selling price at the mine and if a certain amount was sold a tax 
was laid on the output. Near Fairfield wages were sometimes as 
high as $2.00 per ton, owing to a bad vein, but near Douds the 
price was about $1.00, as at present. After the panic of '93, 
however, prices dropped until coal was mined for three and one
half to less than three cents per bushel, or ninety to seventy-five 
cents per ton, and sold as low as $1.25 per ton. In the Farming
ton district the current wage for mining is eighty-five cents and 
the selling price $3.00 per ton, delivered. 

Miners at Douds are chiefly American and British. All of the 
Van Buren mines have been very simply equipped. . Mule haul
age and gin hoist has been the extent to which they have gone 
with one or two exceptions. In this they resemble most of the 
mines of the eastern coal counties. The beds are too local in 
extent and the market too limited to warrant much expenditure 
of labor or capital. As in other loc~lities also much of the early 
suppl'y of coal was obtained by stripping :IlS well as by drifts. 
Shaft mines are shallow, ranging from thirty to seventy feet in 
depth. 

Scott Cownty. About the same time that operations began 
in Van Buren county the pioneers of Scott county were beginning 
to use coal. So far as is known to' the writer the first notice of 
coal in Scott county of scientific nature is by Owen in his report 
ontheUeology of Wisconsin, Illinois and Iowa. He visited Scott 
in 1839 and mentions an outcrop of coal along Duck creek (Tp. 
78, R. 4 E., Sec. 27, N. 112), of which he gives an analysis. No 
mention is made of any mines in the region at that time. The 
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first bank to be opened up was by Mr. Wright in 1840. This mine 
was located near Jamestown, a few miles north of Buffalo. 
These two places have been the centers of all the mining done in 
Scott county. Mr. Wright ran his mine until after the war when 
it was leased by Hiram Hall, who operated it four or five years: 
The property was then bought by Robert Williams who worked 
it fo t some time. Coal is still being mined on this property. 

Mr. Williams started the first mining operations at J ames
town about 1848, by opening a mine on his property. This was 
run intermittently until 1855, and from that time until the pres-
ent mining has been carried on steadily. In 1854 John Murray 
began taking coal from his land and carried on work until 1903. 
The year after Murray opened his mine John James began min-
ing near Jamestown in a basin which extends abo1;lt two miles in 
a northeast-southwest direction. The basin is, however, very 
narrow, only about fifty yards wide.before it begins to l:ise to 
the sides, with a total of 200 yards. Coal in the "swamp" is 
five feet thick, and thins on higher ground to two and one-half 
or three feet or even less, where worked. About 1860 John Mor-
ris came to Jamestown and began operating the James mines, 
which he managed for twenty years. With his coming syste
matic mining really had its origin. He opened drifts from the 
creek vaney and later was the first man to sink shafts. The coal 
was raised from these by horse power. The daily output by 
1868 was from 1,200 to 1,500 bushels, upon which Mr. James re
ceived a royalty of a cent a bushel . This coal sold for fifteen cents 
a lJUshel although the usual price has been from eight to ten 
cents, of whicl ] the miner received from five to six cents, depend-
ing on the selling price. In the winter of 1856- '57, however, 
coal was haul ed to Davenport and sold for fifty to sixty cents 
per bushel, owing to a coal famine. A few years later, after 
the war, the price' had dropped to twenty cents. In ante-bellum 
days farmers drove to Jamestown distances of fifty or sixty 
miles to obtain coal. Oftentimes there would be lit ]ine of sev
enty-five or 100 teams -waiting at the mines for a load and many • 
of these would wait two or three days for thei" supply. The 
mines were kept working at their full , apacity all through the 

::\4 
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season and miners would put out from fifty to 100 bushels per 
day. ]1--'ro~ 1870-'73 there were 200 to 300 men at work in these 
mines. 

After Morris left the district Mr. James began operating the 
mines himself. These are still in operation, although not exten
sively. Work is confined chiefly to taking out what coal was 
left during earlier operations. About the time that Morris left 
some of the mines put in hoisting engines. At present none of 
the operations are extensive enough to employ anything but 
horse gins. 

While John Morris was · opening up the James mines Robert 
Williams was also beginning more extensive operations on his 
land and by 1870 he had two shafts at work and was employing 
:fifty or sixty men. Mines have been run on the Williams prop
erty ever since. 

There were also a number of mines worked on the Durham es
tate between 1858 and 1898. · The bed here was quite extensive, 
underlying probably 150 acres. It was quite level and ran from 
two feet eight inches to three feet four inches in thickness. There 
were also a number of other banks near Buffalo and Jamestown 
which were operated from the fifties until comparatively recent 
years. One of the most important of these was the bank of 
Charles G. Rowan, who began mining southwest of Jamestown 
in 1869 and operated until 1904, when he retired. Since then his 
mines have been operated under lease. The coal runs from two 
and one-half to three and one-half feet, and is of excellent quality 
for fuel. 

Among the more important of the later operators has been 
Thomas Webster, who came to Scott county from the east 
twenty years ago and mined near Buffalo from that time until he 
retired about two years ago. He has opened one drift and four 
shafts. The later shafts were equipped with steam pumps al
though hoisting was by horse power. The coal is rather soft but 
is bright and does not carry much sulphur. Mr. Webster's sons, 
Robert and Ralph, are now opemting a shaft two miles below 
Buffalo which they opened in t4e fall of 1'908. It is fifty-five feet 
deep and reaches a vein three to four feet and locally five feet 
thiclL The prospects for mining are better near Buffalo than at 
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Jamestown as the coal in sight near the latter place is nearly 
worked out. There are still several mines opm;ating near J ames
town, however, but an on land which has been worked for many 
years. 

Mining in~ the Scott county field has always been rather hap
hazard. There has not been much system about prospecting 
and in a field of such natui'e as this one only systematic work can 
yield the best results. In the Buffalo district mining is done by 
shooting but at Jamestown pick work and wedging is the rule 
as the coal is so seamy that it will not stand blasting. During 
the first thirty years of mining operations the openings were all 
slopes or drifts, but since then-most of the coal has been removed 
from shafts. As the Coal Measures are thin these shafts are 
never very deep, varying from forty to 125 feet. The miners 
push their cars to the shaft and cage them, as the roadways 
are too low for mules. Mining is prosecuted on the room and 
pillar plan. None of the mines have railroad connections and 
hence the market is of necessity limited in extent. Some years 
ago Mr. Webster shipp~d coal as far as Muscatine, Fulton, 
Durant, etc., but of late years the territory is more restricted, 
not extending beyond Davenport. 

Muscatine County. Although the Coal Measure outlier which 
. has been mined so long in Scott county occupies a larger area 

in Muscatine, not much coal has been mined within the last 
named county. Only one vein is of workable thickness and this 
is of inferior quality. Operations have been going on for over 
fifty years, however, in the vicinity of Muscatine. The localities 
wliich have been most extensively worked are West Hill in Mus
catine and the Hoor property about three miles east of town. 
The former of these, like most of the other openings along the 
bluffs, ,ceased to be productive long ago, and the latter was aban~ 
doned on the death of the owner, about 1892. It was a drift mine 
and was worked for a number of years, so that the entries were 
driven into the hill about 1,000 feet along a three-foot vein. A 
number of other small banks were operated in the eastern part 
of the county, and about 1895 a few drifts were opened about 
five miles east of Muscatine, near the edge of the outlier . . A few 
thousand bushels of coal were removed from these for purely 
local hade. 
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L ee County. Lee county is another of those lying on the 
border of the Coal Measures within which coal mining has been 
carried on in a desultory manner for many years. A number of 
small outliers occur in different parts of the county and coal 
has been taken from these since the early 50 ' So When Worthen 
made his survey of the Des Moines valley in 1856 he noted that 
coal had already been opened up along the Skunk river in the 
northern part of the county. The seam worked was ten to four
teen inches thick. In later years considerable coal was taken out 
by drifting and stripping. One of the oldest and best known lo
calities was the Norris mine in which the. coal was said to be 
twenty-four to thirty inches thick: Another mine which was of 
considerable local importance was the Hardwick mine1 five miles 
west of West Point. The vein here mined was three to three and 
one-half feet thick and was reached at first by shaft and later by 
drift. This mine at one time furnished abundant supplies for 
the local market- but no work has been carried on here for a num
ber of years. 

J ejfe1'son COttnty . Jefferson county coal was exploited earlier 
possibly, than that of any other district in the state and White 
states that "many years before any railroad had reached Iowa 
Fairfield coal was carried in wagonE1 to the Mississippi river 
towns, and was in high repute among blacksmiths." As early 
as the time of Dr. Owen's r econnaissance up the Des Moines 
river in 1849 coal of excellent quality was\ being mined on ,71[ alnut 
and Cedar creeks, near Fairfield in Jefferson county . . A few 
years later, in 1856, when Worthen examined the district, the 
Huntsinger coal bank, two miles south of Fairfield, and tbe 
Richardson bank, two miles west of the same town, were in 
operation. Worthen further states that the lower coal seam was 
opened in nearly every township in the county. 

By the time that White was making· his survey .of Iowa the 
Burlington and Missouri River railroad had been built through 
Fairfield and two mines, the Hero.n and the Richardson, were 
shipping coal over it to Burlington. At the same time Brown 

I 

and Company were working a four-foot bed of coal at Coalport, 
ten miles east of Fairfield and were shipping a large part of 
their output to Burlington and intermediate points. As the 
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mines were nearly a mile north of the railroad the coal was 
brought to it over a wooden sidetrack. Coal was mined by this 
company for nearly thirty-five years preceding 1894. 

The most important mines in Jefferson county were located at 
Perlee, about seven miles northeast of Fairfield. The Jefferson 
County Coal Company operated several mines here between 
1870 and 1884. The first of these was a shaft mine sunk to three 
to three and one-half feet of coal and used mules for under
ground haulage and steam hoist. During the last year or two 
it was worked a single rope with steam power was used to bring 
the coal to the bottom of the shaft. About 100 acres were mined 
out. Another mine was sunk about 1888 but does not seem to 
have been operated long, and the' district is apparently worked 
out. The vVashington Coal Company also operated a shaft mine 
which penetrated two seams .of coal about three feet six inches 
thick. The coal was considered tQ be of very good quality and 
the middle eighte€)n inches is said to have been used for gas 
making with good results. 

A two-horse gin was used for hoisting and mules were used 
below in the main entries. As the seam was too thin to allow 
the mules to get to the face the cars were handled by men be
tween the miners and the entries. The entries were blasted out 
to make height for the mules. The mine was worked out and 
abandoned about 1882. Both these mines furnished large quan
tities of coal to the Chicago, Rock Island and Pacific Railroad. 
The Jefferson County mine supplied the locomotives with an 
average · of eighty tons a day for fourteen years. 

Quite a number of local mines have been operated in various 
parts of the county from the earliest days until the present but 
in recent years the output has been very small. 

Davis County. Davis has never been ranked among the large 
producers of coal, but for at least forty years, more or less 
work has been carried on in the northeastern corner of the 
county, chiefly for local trade. Willte mentions the fact that 
when ·his party was studying the cOl:\-l fields about 1866 there 
were a number of mine along Soap creek. The first report of the 
State Mine In spectors states that in 1881 there were eleven mines 
in operation giving employment to eighty-five men. About 1890 

• 
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Ely Dye burned some coal from his drift about three miles south
west or Eldon with the object of testing its coking quality. The 
coke obtained was quite clean and firm and possessed excellent 
heating qualities, although it was somewhat soft. It was used 
by a brewery and iron works at 'Ottumwa. . 

ApfJJanoose County. Probably no county in Iowa has sup
ported so many coal mines at one time as has Appanoose. When 
Bain made his survey of this cOlmty in 1894 he found over eighty 
mines in operation at that time. The wide extent and ready 
acces ibility of the Mystic seam make its exploitation easy and 
so while extensive operations do not seem ·to have been begun 
here quite as early as in orne other counties mining soon as
sumed large proportions and the county has consistently held 
high rank as a producer. There are several centers of mining 
operations, of which Mystic, Centerville, Brazil and Cincinnati 
are the leaders. The Mystic field seems to have been the first 
to be developed. The earliest mine 'opened, here was that of 
A. M. Elgin who began operations in 1857 on Little Walnut 
creek, a mile and a half north of the city. From that time to 
this there have been operations close by although the mine has 
never had any railroad connections. Drifts have been driven 
and entries worked for some time and then abandoned and new 
ones opened up. The hills have been honeycombed and entries 
are still being opened. The fir st large mine at Mystic was 
opened in 1858 by I saac Fuller and furnished most of the coal. 
for Centerville for a number of years. In 1881 it was made a 
shipping mine. It has since been ·exhausted . 

. There was not a great deal of activity in the Mystic district 
until the Chicago, Milwaukee and St. Paul railroad was built 
through in 1887. Then mining began on a large scale and h.as 
been prosecuted vigorously since. The first railroad mine was 
a slope opened by Wm. and Alex. Orr and Pat Colgan in 1887, 
and was soon sold to the Railroad company. Sixty miners were 
employed. Quite a number of mines were opened very shortly, 
among which were the Lone Star drift and the Seddon, slope 
(both owned by Seddon Brothers), the Lee Brothers' mine, and 
the Sillmetter slopes. All these were .operated by mule power. 
In 1889 the Lodwick Brothers Coal Company opened a slope 
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and a drift, both of which had railroad connections. This firm 
has been operating here ever since and at present is operating 
six mines at Mystic, Clarkdale and Diamond. A large number 
of mines have been opened, both in the immediate vicinity of 
Nfystic and in all directions from it; at Forbush and Clarkdale 
to the east, at Rathbun and Darbyville to the north and at Dia
mond and Plano to the west. Loc~l operators have not been the 
only ones to appreciate the value of this field, as is testified by 
the Iowa Coal Company of Chicago, who opened a large slope 
mine in 1893, by the Brown and Bowers Coal Company of Kan
sas City, who drove a drift mine in 1895, the Kansas City mine, 
opened in 1889 by "Missouri" Williams and James Seddon and 
the Big J 0 Block Coal Company of Chicago, who operate the 
Jucket mine opened in 1894 by F. H. Juckett. Along with the 
Lodwick Brothers the Lee Brothers have been among the im
portant miners. They were among the pioneers and have oper
ated a large number of mines, both those which they have them
selves .opened as well as several which they have acquired. At 
pl'esent three mines are under their control. One of these was 
first O'pened by Mr. Philips in 1865 as a local mine and was re
opened as a railroad mine in 1891 by N(ilburn Brothers. Lee 
Brothers also manufacture the Lee electric mining machine,. ODe 
of their own invention. While all the coal is raised from the 
Mystic seam there is another bed 180 feet below which so far 
has nO't been develO'ped~ The vein has been worked at Ottumwa 
and Willard, in Wapello county. At the latter place L. L. Lod
wick formerly operated a mine which reached this cO'al at ninety 
feet. The Milwaukee RailrO'ad uses 1,000 tons of coal a day 
frO'm Mystic, and Qf this Lodwick Brothers furnish 375 tons. 

Mining at Mystic is done on the long wall plan and the miners 
work in the underclay. At present all the coal~s taken out by 
pick work. Machines were in use for eight or ten years and twO' 
years ago ten or twelve were being operated but at present 
(1909) none are in service. They were of the Lee IO'ngwall type. 
The miners have never taken kindly to their use, mainly from 
extreme conservatism, and when the wage scale was made in 
1908 a board of three miners and three operators was chosen 
to discuss the machine wage scale for loaders. As they could 
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not agree the arbitration board was called in and in May, 1909, 
raised the scale nine cents at Centerville and ten cents at Mystic. 
All the operators in the county who were using machine imme
diately took t~lem out, as the margin of profit was too slight. The 
decision has really worked an injury to the miners. Men who 

. were making' $2.50 to $4.00 per day working after the machines 
are now obliged to pick coal and in many ca 'es cannot make over 
$1.00 per day. 

In the Centerville district the first shaft was sunk by Wm. 
Hendel' on about one-haJf mile from the Chicago, Burlington 
and Quincy depot. This was opened l:!-bout 1868 . and was 
operated by horse power. The next year Ben Kindig opened a 
shallow shaft in the west part of town and supplied a local trade 
for several years. There were several other shafts opened in 
the next two or three years and in 1872 the , Vats on Coal Com
pany opened the first min~ in the district which was equipped 
with steam hoist. The mine was located on land owned by A. R. 
Henderson and Dr. Patterson and the royalty paid was twelve 
and one-half cents per ton. In 1875 Alexander Dargavell, w.ho 
has been one of the most influential operators in the develop
ment of this field, formed a company, with VV. J. Phillips and 
W. W. Oliver, and sank a hoI' e power shaft east of town. This 
mine is still running in a small way. Four years later the Center
ville Coal Company opened a shaft and equipped it with steam 
hoist. This opening is still being worked but is very much 
improved and enlarged compared with its original condition. 
CGal has been mined for many years in this 10Qality at Relay 
for White mentions the mine at the Talbot mil], on Cooper creek, 
and this is said to have been operated about fifty years ago. In 
1881 Messrs. Dargave]], Oliver and C. ,V. Lane formed the 
Diamond Coal 'Company and Hank a shaft on the Chicago, Rock 
Island and Pacific railroad three-fourths mile east of the depot. 
In 1894 Mr. Dargavell and others organized the Centerville Block 
Coal Company which took over the three mines mentioned above 
as well as others. The company have also lillk shafts of their 
own and are now the l al~gest operators in the district . Diamond 
shaft No.1 is still operated, by the Centerville Block Coal Com
pany, and is one of the best equipped mines on the Mystic seam. 
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It was the fourth mine in the di' h ict to be equipped with steam 
hoist. 1ail rope haulage was later installed underground and 
until recently machines were employed for cutting the coal. 

About a year after the organization of the Diamond Coal Com
pany the Scandinavian Coal Company was formed. A mine 
was sunk and equipped with steam hoist. The company have 
since unk another shaft and are doing an important business . 
There are a large number of Swedes in the neighborhood of 
Centerville and they have formed several co-operative com
panies in recent years. A number of other companies have 
opened mines in the neighborhood of Centerville so tl;tat today 
it is one of the leading mining districts in the state., 

·While at Mystic the coal outcrops in many of the ravines 
and most of the mines ar e slopes or drifts yet at Centerville the 
coal is so deep that nearly all of the mines r each it by shafts. 
The shafts at Mystic are from twenty to eighty feet deep while 
some of those to the west at Plano and Jerome are 200 feet deep. 
Quite a number of mining machines have been used in the mines 
of the Centerville Block Coal Co. for nearly twenty years, but 
they were taken out after the decision of the arbitration board. 
The types used were chiefly the Harrison puncher and the Legg 
chain machine. Machines have not proved very profitable as 
the air had to be carried so far and the maintenance expense 
was so. great. There is no electric haulage in Appanoose county 
mines, nor indeed in any mines of the southern cOlmties. There 
were some mines using it but they have been out of business for 
some time. There is some tail-rope haulage and this is best 
adapted to the service. Except in those cases where electric or 
rope systems have been employed tJiere has not been much 
change in carrying methods for some time. Cars ordinarily u ed 
hold one ton and are of the same size as those used for a number 
of .years. Prior to 1876 the I owa mines were worked largely 
on the single entry system. The \iVhitebreast Fuel Company 
was the first in the southern part of the state to introduce the 
double entry plan, about 1876 or '77. This plan is now generally 
used but has been improved on in some cases by the adoption of 
the panel system. This keeps the air on the face better and does 
away with the possibility of squeezes. It may also simplify 
the haul~ge and a1Jow more work from the mules. 
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Mining began at Brazil ma:ny years ago before the ,.railroad 
was built through.. One of the mines was opened on the land 
of Mr. Stickler and another was opened by John Gordon one-half 
mile east of Brazil. After the rft,ilroad came this mine was 
opened up again by Lane Brothers. The first railroad mine was 
opened by J. A. Brazil west of the station about thirty-four years 
ago and is still being operated. About the same time the Philby 
Coal Company opened a mine and two or three years later 
Thomas Philips and ten or twelve miners opened a mine a little 
north of the depot. This is now abandoned. In 1881 the Tipton 
Coal Company composed of Thomas Philips, Joseph Turner and 
Wm. Davis, opened a mine which is still in operation, although the 
firm name has been changed to the Phoenix Coal Company. Mr. 
Turner, together with James Campbell , is still interested in the 
mine. At the same time James and Thomas Lee, of Centerville, 
who later operated some of the Mystic mines, opened a mine near 

. the Tipton mine. It is now run by the Centerville Block Coal Co. 
Twenty-five years ago Messrs. Campbell and Philips opened an
other mine under the name of the Tipton Coal Co. This mine 
was exhausted last year. 

A number of other mines have been opened near Brazil and a 
large industry has been built up. All of the mines are drifts 
wi th the exception of the Lane mine. All of the coal raised 
is used for domestic purposes except that required by the rail
road locomotives. Railroad engineers prefer the. coal from the 
Appanoose mines to that which is supplied from the Missouri 
mines across the line, as it is softer and cleaner. However, the 
:vLissouri coal, while .it . contains more stone, is mined Dt0re 
cheaply and is used on the engines to a considerable extent. 

One of the most important centers on the Mystic vein is lo
cated at Cincinnati. As compared with the other districts this 
is rather young. Mines were opened her e a short time prior 
to 1890. F. H . Ketchum and B. H. Johnson org;:mized the Men
dota Coal Company and were the first operators in this district. 
:Mr. Johnson was one of the most able coal men in the district. 
He is now engaged in mining· operations at Centralia, Washing
ton. The Mendo ta Coal Co . . now operate three mines, the last 
one of which they bought a year and a half ago. David Dinning 



APP ANOOSE COUNTY 539 

was the next oldest operator. During early operations in Appa
noose county he was a miner and worked for the Diamond Coal 
Company. Later he with his brother-in-law, David · Steele, or
ganized the Thistle .Coal Company. Mr. Dinning is now mayor · 
of Cincinnati and vice-president of the State Operators' Asso
ciation. 

The mines at Mendota, just across the line in Missouri, were 
opened about twenty-five years ago, a short time before the 
beginning of operations at Cincinnati. There are still three or 
four mines in operation there. At Exline there have been three 
mines opened within the past five years. They ar.e worked 
largely on the co-operative plan. The only work done here · 
before this was in a small drift at Drakes switch, which is still 
worked occasionally in a small way. At Coal City on the state 
line is one railroad mine owned by the Manufacturers Coal and 
Coke Company, who opened it four years ago. In addition there 
are three or four local wines which have been operated fifteen 
years or more. The Manufacturers Coal and Coke Co. was 
originally organized to build the Iowa and St. Louis Railroad, 
by J Oh11 W . Gates and other eastern capitalists. They opened a 
number of mines· along the road. Later they sold the road to 
the Chicago, Burlington and Quincy but they still own under 
the corporate name given above mines at Coal . City and Center
vine. The company also owns property in West Virginia. 

In · addition to the above named places coal has been mined 
ever since the fir st settlement of the county at a place known ·as 
Hilltown in the southeastern corner of the county on the old. 
Keo}mk and Western Railroad. .At present there are no exten
sive operations here. 

Operations in the Appanoose field are not so remunerative as 
are those in some other districts. The thinness of the coal and 
the consequent necessity of removing the u;nder clay are in part 
responsible for this state of affairs and the character of the coal 
also has an influence in the same direction. A shooting coal 
will yield about thirty per cent of fine coal which costs nothing 
excfpt the handling and which can be sold for steam purposes . . 
The Mystic coal, however, since it is mined for the most part 
on the longwall system and with little or no powder, yields only 
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about ten per cent of slack, and most of this has been used for 
steam for the machines. Hence there is no profit from this 
source and since the slack contains considerabl.e clay and other 

. impurities its value is still further impaired. The Mystic coal 
formerly sold for twenty-five to forty cents per ton more than 
other coals, but it now sells for the same price. It is only the 
extreme uniformity of the seam and its regularity of occurrence 
which enables the Mystic coal to compete in the markets with 
coal from those fields which have thicker deposits. 

Wayne CO'Ltnty . Although the Mystic seam is known to extend 
into Wayne county it has never beet exploited to anything like 
the extent in this county that it has been to the east. The chief 
center of activity have been Confidence, Promise City, and 
Seymour, all in the eastern part of the county. Coal was mined 
in the vicinity of Confidence for local purposes forty or fifty 
years ago, but no work has ever been done on a large scale. Mr. 
L. Frye has been the principal operator in this locality for the 
past thirty ye~rs and has opened several mines in the district. 
Mines were opened at Kniffin as much as thirty years ago and 
about 1884 operations were begun at Seymour by the Occidental 
Coal Company and Mr. Thatcher. The latter' sold out in 1885 
to H. 'lV. McNeill of Oskaloosa. The mine of the former com
pany was transferred to the Chicago Coal Company about 1890. 
From this time the principal operators were the Chicago Coal 
Company and the Seymour Coal Company until about 1902 the 
Numa Block Coal Company superseded them and has ' since been 
the largest producer in the county and indeed one of the leaders 
in the Mystic field. In recent years a few small mines have 
operated in the vicinity of Seymour, Harvard and Confidence. 

Wap ello CO'Ltnty . Coal has been mined in th~ vicinity of the 
Des Moines river almost from the earliest settlement of the 
county. The high .bluffs borde.ring the valley and the deep 
ravines opening into it revealed the rich stores oLfue! to the 
hardy pioneers and they soon availed themselves of the opportun
ities thus presented. The county soon acquired a position among 
the leaders in the mining industry and has always held a high 
rank although superseded in late years by others whose produc
tion has shown larger growth. )( The earliest operations on a com-
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mercial scale seem to have been conducted in the northwestern 
part of the county in the neighborhood of Eddyville and Kirk
ville. N ear the former place mines were opened in Mahaska 
and Monroe counties as well as in Wapello. Worthen describes 
several coal banks as being in operation in 1857, among which 
were the Cooper' mine near Dahlonega; the Roberts mine oppo
site Eddyville and the McCready bank on Bear creek, four miles 
west of Ottumwa. It is worthy of note that while a numqer of 
.mines have been operated on Bear creek still more extensive 
work is being prosecuted here today than ever before. 

Ten years later when White visited Wapello county .he found 
that the centers of activity had moved somewhat. One of the 
principal operators then was C. Dudley and Company who 
worked a four-foot vein. south of the present station of Dudley 
and shipped over the Burlington and Missouri River railroad, 
now the main line of the Chl'cago, Burlington and Quincy. An
.other mine which played quite an important part in the develop
ment of the county was that of Henry Shock and Company, at 
Happy Hollow, three miles below Chillicothe. This mine also 
furnished a large amount of coal for shipment over the Burling
ton. In 1868, C. O. Godfrey of Hannibal, Missouri, and James 
Brown, an enterprising operator, formed the firm of Brown and 
Godfrey. They opened a drjft mjne four miles northwe t of 
Ottumwa in a four-foot vein of coal about 100 feet above the 
St. Louis limestone. Coal was shipped from this mine over the 
Des Moines VaIley railroad. Several other mines were in opera
tion near Kirkville and Eddyville. At thi time a large mine 
wa being operated by the Alpine Coal Company at Alpine, two 
miles below Cliffland, on the Des Moines Valley railroad, under 
the direction of C. J. Love. The bed was from four to five feet 
thick and furnished large quantities of excellent coal for the 
Keokuk market. 'White states that up to the time of his studies 
about 1,000,000 bushels of coal had been mined here, a larger 
output, probably, than that of any other mine in the state at 
that time. 

In 1871 the Union Coal and Mining' Company was organized 
by Messrs.' Brown and Godfrey together with a number of Bos
ton men of capital, who were interested in the Burlington and 

.. 
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Missouri River Railroad. Mr. Godfrey was chosen president 
and Mr. Brown manager. About a year afterwards these two 
men organized the Watson Coal Company of Centerville. ,TV. J. 
Ladd of Bo ton was the first superintendent of the Union com
pany and was soon succ~eded by William Haven who held the 
position until 1874. At this time Samuel A: Flagler took charge 
and held the position until the company was dissolved. This 
company took over the Shock and the Brown and Godfrey mines 
and operated them on a large scale. In 1872 they employed 300 
men, who took out 77,000 tons. These mines were single open
ings ventilated by furnace whose draft was up an air shaft 400 
or 500 feet from the entrance and which furnished a~r in a 
continuous current from entrance to exit. Tile fact that the 
furnace required attention would be manifested by two or three 
men coming out sick. 

The product of the mine was taken on pit cars down · tram 
tracks to the railroad and the empties were drawn back by mules . 
No screens were used; the coal went to the market and to' the rail
roads in the same condition in which it was mined-run of mine. 
The coal was largely undermined, and was frequently rib- or cen
t er-cut, so that a very srpall quantity of powder was used in pro
portion to that now r equired ( ~ ). Payment for mining and sal es 
were. made by the bushel and Mr. Haven claims the credit of 
being the first to introduce the plan of making settlements on the 
tonnage basis. Payments ranged from four to four and one-half 
cents per bushel and the unscreened coal sold for $2.25 to $2.50 
per ton at the mine. The freight rates to Council Bluffs were 
made on the basis of $45 for a ten-ton car, but' were reduced 
a few years later when W. B. Strong was General Freight Agent 

. of the B. & M. R. to $35 per car. In 1870 the coal carrying 
equipment of the Burlington was 138 ten-ton cars, which was 
added to by the Union Coal and Mining Company furnishing 
150 ·additional twelve-ton cars. The shipment from the mines 
of this company, in connection with the team trade, was seventy
five to 150 tons daily. 

\ An interesting development occurred at the Happy Hollow 
mine. After the vein had been worked into the hill 200 or 300 
feet it began to pinch out. While sinking a well for company 
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use Mr. Brown encountered a six-inch vein of coal and the idea 
occurred to him to see what had become of it. So he sank a pit 
inside the mine and struck a sIx-foot bed of coal only twelve or 
fifteen feet below the one worked. The development of this 
necessitated a very steep grade to the pit mouth and so Mr. Ladd 
purchased a small mine locomotive, the first one used in the 
state. A competent engineer from the railroad was employedto 
make the trial trip, but on going down the grade the boiler flues 
were uncovered and on reaching the bottom the engineer had to 
draw hi fires and the engine was pulled out by ropes. After 
this it was used for outside work. The opening of this lower 
vein stimulated prospecting in other mines and it was not long 
until unknown riches of mineral wealth were discovered and 
utibzed. About 1876 the company sank another mine near the 
first. For a number of years this company was the largest 
operator in the county, but finally abandoned the field. 

In 1879 O. M. Ladd opened the mines at Laddsdale in the 
southeastern part of the county. The camp is located in Davis 
county but the workings are chiefly in \Vapello. The proper ty 
is now owned by the Anchor Coal Company 'of Ottumwa. 

In 1880 the Phillips Coal and Mining Company was organized 
and opened a mine two miles northwest of Ottumwa. T his mine 
has been abandoned for a number of years, but the company, 
under the present name of the Phillips F uel Company, have 
worked a total of six shafts in the neighborhood, near P hillips, 
or ·Rutledge. The same company are opening up a new mine 
on Bear creek. The year . after the opening of the Rutledge mine 
the \VapeUo Coal Company began work at K irkville and oper
ated several exten ive mines here. At one time they employed 
435 men in their mines numbers 1 and 3. The vein was five 
to five one-half feet thiclc Four or five slopes and shafts have 
been operated her e but the last were abandoned in 1890' and the 
company moved to Monroe county and opened mines a t Hiteman. 

One of the large oper ator s in Iowa has been the \iVhitebreast 
Fuel Company of Illinois. This company opened mines near 
Kirkville in 1887 and named the station Carver. These mines 
were worked on a large scale and a big tonnage was taken out 
for three years. 'The property was then bought by the Wapello 
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Coal Co., which worked it for two years and then abandoned 
it in 1892. Although the Union Coal Co. had supposedly ex
hausted its field the ,iVhitebreast company in 1891 opened up a 
mine almost adjoining the Union property and operated it 
extensively for ten years. It was then sold to the Illinois and 
Iowa Fuel Co. and was worked out three years ago. This mine 
was located at Keb and was known as \iVhitebreast No. 22. It 
was one of the largest in the district, employing as many as 225 
men and producing 1,000 tons or more per day.. It was con
nected with the Chicago, Burlington and Quincy by a long spur 
and the entire output was sold to the Chrcago, Milw~ukee and 
St. Paul Railroad. Other mines have at different times been 
worked in the neighborhood of Ottumwa, some near Willard, and 
three or four local mines have been in operation at Eldon in the 
southeast corner of the county, since 1887. They are all com
paratively shallow, ranging from sixteen to ixty feet in depth. 

As the early mines were an drifts, along the Des Moines river 
drainage, they gave rise to the theory that the coal would run out 
unde-r the hills and that none need be expected under the up
lan,ds. It was many years before this theory was exploded al
though when the early geologists were studying the coal prospects 
of the Des Moines valley they predicted that in time to corrie 
the uplands would . be found to be as plentifully underlain with 
coal beds as was the area in immediate proximity to the river. 
Later developments have abundantly demonstrated the truth of 
this prediction as the mines at Rutledge, for example, bear tes
timony, These deeper shaft · away from the river have shown 
that here the coal beds are as extensive and as thick a those bor
dering the vaney, and that they are present in their original 
entirety while those exposed by the streams have by this very 
exposure been partly eroded and carried away. 

In the eally days of mining activity coal was much cheaper 
than at prese'nt and wages paid were correspondingly small. In 
the early 70's , when commercial mining really had it . initiation, 
lump coal was delivered in Ottumwa for seven' to eight cents per 
bushel, and brought five cents at the mine. Now coal ells for 
thirteen cents. Along with the increase in the price received 
for coal has come a corresponding ri se in the wages paid. In-
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stead of seventy cents per ton paid the miners of the early day 
ninety-five cents is now paid for lump coal. The inside day men 
who then were paid $1.75 per day now receive $2.56. The in
creases have followed the general advance in wages and in all 
lines of industry although the strong union .organization has 
doubtless been effective in this direction as well as in others. 

In the matter of equipment the Wapello county mines have 
ranked well with those of other districts. Tail-rope haulage 
has been installed in the larger mines, such as those at White
breast No . . 22, the Phillips :rpines, Consolidation No.9, near 
Eddyville, and others. Fan ventilation, steam hoist and safety 
appliances have added to the efficiency and economy of opera
tion as well as to the safety of the employes. 

Monroe County. Although Monroe has had fewer mines in 
operation than a nuinber of leading counties, yet she has for 
many years held the supremacy as a producer and her average 
output per mine is probably larger than that of ,any other county 
in the state. The coal industry in Monroe county dates from 
the early sixties. White in his brief sketch of the geology of 
the county published in 1868 states that small mines had already 
been opened along Bluff, Miller and Avery c.reeks land that the 
Cedar mines west of Albia were producing coal. None , of the 
mines at that time were scarcely more than country banks 
and operated chiefly during the winter season to supply the 
local demand. The first biennial report of the State Mine 
Inspector covering the years 1880 and 1881 contains some inter
esting statistics. Herein it is asserted that some thirty mines 
are in operation in Monroe· county employing 638 men. The 
deepest shaft is reported to be 150 feet and was located · near 
Albia. The total production for 1881 is stated in the report for 
1883-'85 to be 98,143 tons. The U. S. Census reports, however, 
give the output for 1880 as nearly double this amount, namely 
181,288 tons. At that time there were few shipping mines in 
the county and Monroe ranked below several counties which since 
have been far surpassed. 

One of the first operators along the Burlington and Missouri 
River Railroad was L. L. McBride, who began operations on 

35 
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Avery creek west of Fredericks about 1870. He opened a drift 
and later sank a shaft and finally sold out to the Union Coal and 
Mining Company in 1872. After working out the mine the 
company made no further attempts to develop the field although 
extensive operations by J. G. Evans in later years showed that 
it would have been wi;:;e to do so. . 

In 1872 or '73 a shaft was sunk on South Cedar creek just 
west Qf Albia on the north side of the Burlington by Mr. 
Rodifer. He introduced the idea of screening his coal, a source 
of much trouble in subsequent time. His screen whs four feet 
long with one and one-half inch spaces between the bars. This 
mine was followed by extensive development in the South Cedar 
creek basin, which attracted the attention of the Wapello Coal 
Company. After prospecting this company opened up an im
portant territory at Hiteman. 

When the State Mine Inspector made his first report, in 1880, 
the principal mine in Monroe county was that of the Albia Coal 
Company. It was located three miles west of Albia, on the Ch1" 
cago, Burlington and Quincy railroad and was a shaft mine 
using steam hoist. . One hundred and ' sixty miners were em
ployed ,and the mine had a capacity of 400 tons of screened coal 
daily. This mine was opened by Henry Miller and others in 
1870. Another mine which was opened about the ' same time 
as the Albia was the Great Western, but it was abandoned 
after being worked a few years. One of the important mines of 
this district was the Iowa and Wisconsin, opened as early as 
1885 and well equipped. A large business was done for ten 
years. or more. N ear by was the mine of the Chicago and Iowa 
Coal Company, which was one of the pioneer mines of the county 
and was equipped with good machinery and safety appliances. 

While the Albia field was the first to be developed on a large 
scale it has not been exploited extensively for some years past. 
Most of the large operations have been north and south and 
west, a number of miles away. One of the more important of 
the early camps was near Avery, where the Avery Coal and 
Mining Company, the Smoky Hollow Coal Company and the 
Eureka Coal Company conducted extensive operations as early 
as 1880. The fir st two of these concerns used small engines for 
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hauling their output to the main line of the Burlingto,n at Avery. 
Even in the early 80's a large part of the coal mined in Monroe 
was shipped over the various railroads~the Burlington, the 
Iowa Central and others. The Eureka mine was bought in 
1885.by the Union Coal COlflpany of Ottumwa. This firm had 
already been operating mines in this vicinity for years. 'The 
SmokY Hollow Coal Company is still operating mines, Nos. 6 
and .7 being the only ones worked now. As many as 450 men 
have been employed by this company at one ' time. 

In the same gen'eral district as these mines the Chisholm 
mine, near the village of the same name, was opened some time 
prior to 1887. It was operated JIDder various managements 
until finally in 1892 it was bO,ught by the Whitebreast Fuel Com
pany and was put upon an excellent basis with modern equip
ment. The mine was operated until about 1898. 

One of the earliest portions of northeastern Monroe, or indeed 
of any part of the county to be opened up, was Coalfield pn the 
Iowa Central. Some years previous to 1873 Thomas Haight 
had been operating the Black Diamond drift. At the time this 
was one of the banner mines of the state and had a daily 
capacity of twenty cars. At this time ten tons was a maximum 
load for a railroad car. In 1873 or '74 the McNeill Brothers, 
W. A. and H. W" began mining at Millers creek, near Coalfield, 
but as the coal there was too thin for profitable mining, they 
removed to the Muchakinock valley in 1875. This was the first 
of the operations of these men who have since been among the 
foremost in the mining industry. The coal veins at Coalfield 
run not over four feet in thickness, but the quality, for domestic 
purposes, is scarcely excelled by any coals in the state. 

Another important district is that about Hocking, Selection 
and Hilton. The chief co:r:npa:hy operating near Hocking is the 
Hocking Coal Company. This company has operated three 
mines. Shaft number 1 was put down and operations begun in 
1899 while shaft number 2 was sunk during 1900, Both shafts 
are located on a low terrace along Coal creek, and are 180 and 
208 feet in depth respectively. The company did a large amount 
of preliminary drilling so that the character and limits of the 
coal basin were pretty well understood. Mine number 1 was 

, 
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abandoned about 1905 and number 3 was opened at the same 
time. These mines have been thoroughly equipped and have 
always ranked well in every respect. 

At Hilton, a short distance south of Hocking, was mine num
ber 10 of the Whitebreast Fuel Company. This mine was opened 
late in 1900 and speedily became one of the most important 
producers in the state. The surface equipment was excellent. 
Steel framework and corrugated iron sheathing were used exclu
sively in the buildings. The steel tipple was forty by sixty 
feet and was able to handle the output 6f 1,200 tons daily. 
Hoisting was accomplished by a pair of. first-motion engines 
and the mine was ventilated by a force fan fourteen feet in diam
eter. The entire equipment and management were on the same 
excellent and substantial basis that characterized all the opera
tions of this company. The mine was operated about five years 
and then on account of unfavorable market conditions and for 
other reasons it was abandoned. 

A little farther south a shaft mine was opened in 1888 at 
Foster, on the Milwaukee railroad, by the Soap Creek Coal 
Company, in which the Phillips Brothers of Ottumwa were 
interested. The mine was thoroughly equipped with steam 
hoisting machinery and ventilating fan and it was operated for 
a long time, in fact it is still being worked, though from other 
shafts. It is now owned by the Phillips Fuel Company. A 
slope which was opened by the same firm a year or two after 
the shaft was mined longwall. 

The Deep Vein Coal Company opened a shaft 208 feet deep 
at Foster in 1893 and operated on a large scale for a number of 
years. Mine No. 2 was opened about 1900. At one time over 
200 men were employed. by this company. 

During the last few years the largest operators in Wapello 
and indeed in the state, have been the Consolidation Coal Com
pany at Buxton and the Wapello Coal Company at Hiteman. 
The latter concern came to Hiteman in 1890 after abandoning 
their mines at Kirkville and have operated six mines to the 
west and northwest of the camp. The company own their own 
railroad running from the mines five or six miles to the main 
line of the Burlington at Tower 307, and operate their own loco-
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motive: Mine number 1 was operated thirteen years. After. it 
hkd been in operation only two or three years it had a capacity 
of 800 tons of lump coal per day a:nd gave employment to 360 
men and boys. Number 2 was opened in January, 1897, a~d 
was brought to a capacity of 400 tons per day within six months. 
The mine was abandoned in 1901, as it was never very profitable. 
The equipment at these mines was of the very best and it has 
always been the policy of this company to place and keep their 
mines on the highest plane of efficiency and then to work them . 
to their limit. Mines numbers 3, 4, 5 and 6 are now in operation. 
Number 6 was opened up .late in 1908. Former Senator L. H. 
Waterman is the manager for the company, a position which he 
has held for nearly twenty years. Next to the Consolidation 
Coal Company this company are the largest operators in the 
state. 

The first biennial report of the State Mine Inspector, printed 
in 1881, states that unimportant openings had been made along 
Bluff creek and that a local supply was obtained during the 
winter months from these country banks. It was not until 1901 
that the district became a real factor in the coal production of the 
county and in 1902 the basin became a 1l?-ost important mining 
community in the state. In 1900 and 1901 the Consolidation 
Coal Company founded the town of Buxton on the extension of 
the Muchakinock branch of the Chicago and North-Western Rail
way and opened mine number 10 about two miles south of the 
town. Number 10 is 119 feet through the coal. The early his
tory of the Consolidation company belongs with that of Mahaska 
county and will be ·given below. In May of 1901 number 11 was 
begun and it was opened in 1902. It is about a mile south of 
number 10. This is the deepest shaft the company have sunk 
here. It reaches the coal at 207 feet. Number 12, 182 feet deep, 
was begun in March of 1903, number 13, 100 feet deep, in July 
of 1903, number 14, 133 feet deep, in May of 1905, ana number 15, 
189 feet deep, was begun in October of 1908. All these mines / 
r~ach the same vein, which is four and one-half feet thick. Mine 
number 14 is in Mahaska county. The mines of this company 
have all been equipped and managed in the best possible man
ner and they quickly brought Monroe into the lead among Iowa 
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coal producing counties. Mine number 10 .is equipped with a 
steel tower which is said to be the highest iri the state. It meas
'sures sixty-nine feet to the top. The hoisting arrangement is 
able to raise each minute four cars with 2,000 to 3,000 pounds 
'of coal when running full capacity. All the mines of this com
pany have electric haulage. That on the main entries is by the 
rack rail system and much of the gathering from rooms is by 
the third rail and trolley systems. Mines numbers 11 and 13 
have been abandoned during the past two years. Mr. B. C. Bux
ton has been the manager of these mines . for, many years and 
·has kept them at the highest possible stage of efficiency and 
economical operation. 

Wages in the Monroe fields have advanced considerably during 
the past twenty years. At that time day men were receiving 
$2.10 for eleven hours work, whereas at the present time they 
are paid $2.56 for an eight-hour day. Prices of coal have in
creased accordingly. The increases are due chiefly to the general 
advance in wages in all lines of industry. The Buxton mines 
are worked almost entirely by colored miners, due to labor 
trouble a number of years ago before the present management 
took possession. The mines have been union since. 1900. The 
miners are paid only for screened coal and so they will naturally 
use their powder l to' the best advantage in shooting the coal. In 
the early days coal was sold on the railroads by the car. The 
first track scales were put in at Albia and coal was then sold 
by weight. 

Lucas Cownty. Lucas county formerly contained the largest 
and deepest mines in the state. It was in thi's county where the 
first and almost only successful experiments in regard to the 
nature and capabilities of Iowa coal were carried on extensively: 
These investigations were made by the Whitebreast Coal Com
pany, which operated largely in this county. The experiments 
were made with special reference to the determination of the 
adaptabilities of the various varieties of coal, their co,king prop
erties and the utilization of slack and coal dust. In regard to the 
latter, briquettes were manufactured in various ways, but it 
was found that with the methods used the coal dust could not 
be economically compressed and cemented for commercial pur
poses. 
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When St. John examined this region in .1867 he found a num-
ber of banks working the upper veins of coal in the northeast 
part of the county along the branohes of Cedar creek, farther 
west along the Little Whitebreast and Whitebreast creeks and 
on English creek. 'These were all small affairs, however, and 
the first development of any consequence was undertake~ by 
William Haven who in ·J une of 1874 made a lease of lands 
belonging to Col. Byron O . . Carr of Galesburg, Ill. These lands 
were eight miles west of Chariton on Whitebreast creek. After 
a year of endeavor Mr. Haven associated with himself Wesley 
Jones, J. C. Osgood, Louis R. Fix of Burlington and r. J . Pot
ter, who were to furnish a limited amount of capital for prospect
ing purposes. These men organized the Whitebreast Fuel Com
pany of which Mr. Osgood was president, and prospecting was 
carried <In for some time. But ' after sinking a drill hole 138 
feet it was decided to sink a five-foot shaft instead. It was the 
intention to use this for an air shaft if coal was found. This 
was the largest air shaft then known in Iowa. After many 
trials, troubles and tribulations, on January 16, 1878, five feet 
four inches of coal was passed through and thus began the career 
of the Whitebreast field, a field from which a greater tonnage 
has been raised in shorter time than from any other field in the 
state. The shaft was 250 feet deep and an eighty-horsepower 
engine was used for hoisting: the coal. Tail-rope haulage was 
installed in 1882. Electrioity was used for lighting the mine, the 
first installation in the state. When the Mine Inspector made 
his first report in 1880, 405 men and fifty-two mules were em
ployed and were raising 640 tons per day. The quality of the 
coal was considered superior to that of any other then produced 
and it acquired a great reputation and an extensive market . 

. Whitebreast number 1 was the first mine to adopt the plan of 
shot firing once a day. This avoided 'the danger of explosions 
when the men were in the mine and also kept the air pure for 
the men and mules. . . 

In 1884 and '85 about 125 diamond drill holes were put down 
north and east of the Whitebreast mines. Conditions were un
favorable, h6wever, and development in mine number three, the 
one farthest east, was so difficult that the ~itebreast company 
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abandoned Lucas county in 1891, after working out as much 
coal as possible from mines numbers 1 and 2, near Lucas. 

In 1877 or '78, when the success of the original Whitebreast 
field became apparent, a shaft was sunk one-half mile east of 
Whitebreast number 1, by Daniel Eikenberry, a prominent lum
ber merchant of Ohariton. The shaft was five feet in diameter 
and sixty or seventy feet deeper than the Whitebreast shaft, 
but it failed to show any favorable development and so was 
abandoned. In 1879 a number of miners employed by the White
breast company, together with some capitalists of Ohariton, S. 
H. Mallory, D. Q. Story, D. M. Thompson .and others, formed 
the Ohariton Oo-operative Ooal Oompany and sank a shaft 
three-fourths mile north of the Eikenberry hole and northwest 
of the Whitebreast shaft. This shaft struck the lower vein at 
330 feet, the greatest depth af any shaft in the state at the time. 
The co-operative feature was not very successful and a reor
ganization was soon effected by which the miners were elim
inated from participation. The results were disastrous, how
ever, for the reason that the otherwise capable business men, 
having no knowledge of mining methods could not properly 
oversee the work. As a consequence robbing of pillars and min
ing of coal too near the bottom of the shaft led to its partial 
caving in and put a stop to all operations in the immediate lo
cality. This mine was well equipped; hoisting was effected by 
first-motion engines attached to a seven-foot drum and ventila
tion was afforded by a fourteen-foot exhaust fan . . A great 
amount of water gave much trouble, although after a time pumps 
were installed which handled it effectively . 

. The opening of the Whitebreast field seriously interfered 
with the business of the Union Ooal and Mining Oompany of 
Ottumwa and hence this company under the direction of its 
president, J. O. Peasley of Burlington, began an investigation 
into conditions in the neighborhood of the Whitebreast field. 
In 1877 they opened up negotiations with Mr. Knotts and finally 
acquired the Ladow shaft, which was seventy or seventy-five 
feet deep and reached an upper vein two feet thick. 'This they 
enlarged and deepened to 300 feet where the lower bed, over 
five feet in thickness, was penetrated. Under the direction of 
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S. A. Flagler the main entries were driven a few hundred feet 
north and south, chiefly south. Owing, however, to the great 
quantities of water which came through the sandstone roof it 
became necessary to abandon the enterprise after expending 
several thousand dollars in development. 

The mine continued in this condition until in 1899 Hon. H. L. 
Byers, associated with several practical mining men, among 
whom were George Ramsay of Oskaloosa and Messrs. Shlller 
and Bates of Illinois, obtained possession of it They cleaned 
and re-timbered the old shaft, pumped out the water and used 
it as an air shaft in connection with the main shaft which they. 
sank about 300 feet west of it. They ran about a year and then 
transferred the property to S: W. White of What Cheer, after
wards of White City, and others. About a year later the mine 
again changed hands and Mr. Reed of Illinois and Mr. Byers 
managed it for two months, after which Mr. Moody of Kansas 
City secured part ownership. These men are the present owners 
but work has been discontinued since late in 1907 and the work
ings are filled with water. 

There was one other important mine in the county; that of the 
Farmers Co-operative Coal Company at Zero on the eastern 
edge of the county. About 1878 a number of land owners or
ganized this company and sank a shaft to the lower coal. After 
several changes in ownership the mine was finally operated un
der lease by the Whitebreast Fuel Company. Owing to the 
presence of numerous bowlders in the coal and to the great 
amount of water which entered the mine through the sandstone 
roof the mine was abandoned over twenty years ago. It has 
always been the experience in Lucas county that where the coal 
had a shale roof operations were successful, but where the roof 
was sandstone water has driven out the operators. 

After 1891 Lucas county dropped from high rank to a low 
position as there was no further development of the lower veins 
until Mr. Haven resumed operations in the · coal industry. He 
had sold his interest in the vVhitebreast mines· to Mr. Osgood in 
1883 with the pledge not to engage in mining along the Burling
ton line for ten years. Upon being released from this pledge he . 
associated with himself certain Ottumwa men in 1896 and began 

• 
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diamond 'drilling and taking options on extensive tracts of pos
sible coal lands on Little Whitebreast creek. . This work resulted 
in the discovery of a field of 1,200 to 1,600 acres about three . 
and one-half miles L.ortheast of Chariton and again brought 
Lucas county to the notice of coal operators in the Iowa field. 
Among the first results was the return of the Whitebreast com
pany who after considerable prospecting west of Lucas opened 
up a field known as Cleveland number 4, in the spring of 1.899. 
The drilling was done with a one-inch core ' drill which was too 
small to show the presence of. bony coal in the bed. The hand-

. ling of this added to the expense of operation and cut it out of 
the domestic market, so that the mine was closed April 1, 1908. 
The mine had a steel tipple, motor haulage and excellent safety 
devices and had a daily capacity of 1,000 tons. 

In the summer of 1901 Mr. Haven and others began sinking 
the shaft of the Inland Fuel Company and soon after sank an 
air shaft, both of standard size. Work has been confined prin
cipally to entry driving, so that at present nearly two and one
fourth miles of entries are open. No rock has been encountered 
and the mine is practically dry, as the only water which enters 
is what comes down the shaft from a thin vein of sandstone 
immediately above the seventy feet of roof shale. A Number 7 
Cameron pump working one hour a day empties the sumps. 

The persons who were interested in the Inland mine concluded 
that before bringing the coal into the market they would prospect 
extensively in north Lucas county. . With this end in view they 
have had diamond drills in operation over five years and as ,a - , 

result five separate basins of coal five to eight feet thick and 
aggregating over 10,000 acres have been located. So far, how
ever, nothing has been done towards the development of these 
pending the time of more complete ownership. In the mean
time mine number 1 has been developed so that it can on short 
notice be brought to a production of 1,000 tons daily. The 
quality of the coal is excellent, as is shown elsewhere in 'this 
report, and in spite of the fact that it must be hauled five miles 
by team and , thus must be sold at a considerably higher price 
than is charged for ' coal shipped into Chariton it is the coal al
'most exclusively used whenever it is obtainable, 
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Keokuk County. Although in recent y~arl3 Keokuk county 
has dropped out of the list of important producers yet during 
the 80's ~nd early 90's it ranked as one of the most important 
coal districts in the state. At the time of White's survey Keo
kuk was of no prominence as a producer, .but when the Burling
ton, Cedar Rapids and Northern, now 'a part of the Chicago, 
Rock Island an<;l Pacific Railroad, built in to What Cheer, a 
number of large mines were opened and a large output began. 
One of the earliest and largest operators was the Starr Coal 
Company. Their mine was equipped with steam hoist and 
railroad track scales and employed over 200 men. The 'capacity 
of the first mine was about 1,000 tons per day. This company 
operated three mines and in 1883 consolidated with a number of 
smaller operators in the district. ' In 1884 the Chicago and 
North-Western Railroad Company built a branch line from 
Belle Plaine through What Cheer to Muchakinock and thus gave 
the district an outlet to the north. At this time there were 
twenty mines in the county, eleven of them at What Cheer. In 
1886 and '87 the mines of the Starr Coal Company and the 
Granger Coal Company were acquired by the What Cheer Coal 
Company. At the time of the consolidation over 1,100 ' miners 

, and laborers were employed in 'the mines concerned. Mines 
were operated by this company in the vicinity of What Cheer 
and to the north of it until 1899. They were equipped with the 
best machinery; Harrison mining machines were in use, and 
fans were used for ventilation. The company operated a total 
of twelve shafts of which number seven were acquired at the 
consolidation and five were sunk subsequently. 

Another of the large operators was the Crescen.t 'Coal Com
pany. This' company took over two JPines in 1885 and worked 
them for a number ·of years. In 1894, after these had been ex

'hausted, two mines were sunk northwest of What Cheer. Num
ber 4 was for several years the best producer in the county, but 
was abandoned in 1901. 
Amo~g the local mines have been a number of quite important 

producers. Thomas Thompson has been operating near W'hat 
Cheer since 1893 and the Pioneer Coal Co. operated in the vicin
ity of Thornburg and What Cheer from 1889 to 1897. A number 
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of mines have also heen worked in. the neighborhood of Delta, 
Sigourney and Richland. At present there are only a few local 
mines in the county and these are all located near What Cheer . 

. Mahaska County. This was one of the first counties in which 
coal was known although for some years not much use was 
made of it. As early as 1843 the farmers knew of the presence 
of coal but none was used for some time except by the black
smiths, who found it convenient for their forges. When Owen 
made his trip up the Des Moines in 1847 Mr. Morgan was work
ing a -four-foot bed in the bluffs of Muchakinock creek three 
miles above Eddyville. It was not long after this that Robert 
Seevers opened a bank east of Oskaloosa, for he came here in 
1853 and began mining soon after. John and James Burdess 
also opened a mine near Beacon in 1862. The Seever mine was 
opened in a valley three or four fe'et below the bed of the creek 
and struck a four-foot bed of coal. This, like all the early mines, 
was a drift where the coal had been exposed by erosion. These 
mines were begun before there was any railroad in the vicinity 
and hence their trade was local. Later other mines were opened 
around Eddyville, Pekay, etc., and showed that the coal lay in 

. basins. There was a thin vein of cannel coal found near Oska
loosa and a heavy vein near Given, which runs out into the Des 
Moines river. A wide "fault" has been located running north
east-southwest under Oskaloosa, and several mines have run 
into it from both sides. 

By 1867, at the time of White's investigations, a number of 
mines had been opened up. In the north part of the county a 
four-foot bed of coal was being mined, along Spring creek near 
Oskaloosa were a number of banks and at Oskaloosa Station, 
now Beacon, on the Des Moines Valley railroad, two and a half 
miles from the city, the thickest coal bed then known in the state 
was being worked. This seam measured from five to nearly 
, eight feet of good and solid coal. The principal operators were 
Messrs. Roberts and Co. and the. Iowa Coal Co. of Keokuk. 
Their mines had car tracks laid from the station platform of 
the railroad directly into the rooms so that the mules pulled the 
loaded cars' from the face to the station, where the coal was 
dumped into cars for shipment. White further states that these 
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mines shipped daily 2,500 bushels of coal "besides a consider
able quantity of coke, of good quality, which they have lately 
commenced preparing for shipment." 

Several other openings had been made at this time, near 
Given, where the Iowa Coal Co. had mines, and all along Much
akinock creek down to Eddyville were small drifts. In conclu
sion White makes the prediction that" There is no r easonable 
doubt that the whole ridge between the creek before named 
(Muchakinock) and the Des Moines river is underlaid by at least 
one good bed of coal, and indeed it is quite as conclusive that the 
higher lands of the greater part of the county are so underlaid." . 
While this has .proven to be true Muchakinock valley has been 
from the earliest times the seat of the greatest activity in the 
county. 

'The next move in the development of the coal fields was made 
by Messrs. W. A. and H . W. McNeill, of Oskaloosa. These men, 
after abandoning their mines in Monroe county, moved to the 
Muchakinock valley in the' spring of 1875. They incorporated 
under the name of the Iowa Central Coal Co., opened up a six
foot vein fiye miles south of Oskaloosa and ran in a siding 
from the Iowa Central railroad, which had built up the 
valley in 1873. A year or two later the firm reorganized under 
the name of the Consolidation Coal Co. and absorbed another 
mine which was being operated in the valley by Messrs. Hug
gings and Bonifield of Ottumwa, also the . Black Diamond mines 
of Coalfield, Monroe county, and a mine just west of Beacon 
known as the Eureka mine which had been opened by Mr. Evans 
of Beacon. The consolidation made this company the largest in 
the county. In 1878 they had 400 men in their employ. 

This company continued the operation of the above mines 
until 1880, at which .time the Chicago and North-Western Rail
road Co. bought it. The mines were operated by this company 
under the management of J. E. Buxton until their exhaustion 
in 1890 when the camp was m.oved to Monroe county. The head
quarters were at the camp of Muchakinock where the stores and . 
offices were located and around which were the early mines. 
Nine mines were worked here, of which number 9 was the first 
to have electric haulage. The rack rail system was used. About 

• 
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a year before the North-Western assumed control the previous 
management had trouble with the union and shipped in colored 
miners. These have been employed by the company ever since. 
The white miners were chiefly Hungarians and Swedes. 

That the question of car supply is not one of recent origin is 
shown by an experience of the original Consolidation Coal Co. 
In 1875 the output of the Black Diamond mines, 100 tons per 
day, was considered somewhat phenomenal and was about the 
largest in the state. But a few years later the question of sup
plying empties to the different mines arose and the railway, in 
ordw to determine the needs of the differe:qt mines, advised the · 
owners that each mine, in its turn, would be furnished all the 
empties it could load in ten hours. When the turn of the Con
solidation company came they tried to convince the train dis
patcher that he was not giving them a large enough supply. 
In spite of his assurance to the contrary they were compelled 
to stop loading at three o'clock after having loaded their quota 
of 100 cars with lump coal. Cars of that day had a capacity of 
ten tons. 

While the McNeills were operating so extensively a number of 
other mines were being opened in different parts of the county. 
Chief among these were the Acme and the Standard, both within 
the corporate limits of Oskaloosa. After the sale of the Con
solidation the Messrs. McNeill, together with Ezekiel Clark of 
Iowa City and J. K. Graves of Dubuque, organized the Western 
Union Fuel Co. and bought both of the above mines, which they 
worked for a few years, until their exhaustion. 

In the meantime the McNeill Brothers had, in 1884, organized 
the American Coal Co. and had taken over two mines at Evans, 
on the Chicago, Rock Island and Pacific railroad, the old Des 
Moines Val1ey. These mines had been opened by Evan Evans 
of Beacon and Wesley Redhead of Des Moines and had a com
bined daily output of 100 tons. On account of its not being 
properly cleaned the dealers had r efused to handle the coal with 
the result that the mines were practically idle. By properly 
cleaning the coal the new management were able to convince 
the Railroad Co. and the trade that the quality was really high, 
and after closing one of the mines they pushed the other up to 

• 



MAHASKA COUNTY 559 -

a capacity of 1,000 tons per day. This mine and others in the 
vicinity were operated by the McNeills until with the sale of 
the American Coal Co. in 1901 to Messrs. W. T. Phillips of 
Oskaloosa and Harry Burkes of Montreal, Canada, they dropped 
out of tlie mining industry in Iowa. 

During these years John Burdess, who had been one of the 
pioneer operators, was still carrying on the work near Oska
loosa. He operated until 1888 when his mine was purchased by 
the Oskaloosa Coal Co. The Iowa Coal Co. also continued oper
ating in the Muchakinock valley until into the 80's when the 
Beacon Coal Co. acquired their property. During t~e early 
years of mining activity in the Muchakinock valley Beacon was 
the largest mining town in Iowa but by 1885 'its importance had 
so decreased that there were only a few mines at work in a very 
small way. 

About 1875 or '76 the Chicago, Milwaukee and St. Paul Rail
road Co. opened up a mine at Excelsior, about three miles south , 
of Oskaloosa. Three mines were operated, under the name of 
the Excelsior, Coal Co., and reached a capacity of 1;500. to 1,600 
tons a day. Finally the supply was exhausted and the plant was 
moved to Carbonado, three miles east of Oskaloosa, in 1890. At 
these new mines self-dumping cages and quick methods of load
ing box cars were installed. ·'They were operated until 1898 
when the coal became exhausted and the company abandoned 
mining operations in the, county. 

The Oskaloosa Coal and Mining Company was organized in 
1888 and operated four mines near Oskaloosa. These are all 
worked out and the company ceased operations in 1905. It 
ranked among the largest producers of the county. 

Several mines were opened in 1890, among them that of W. A. 
Hoover, at Carbonado, on a switch from the Iowa Central. A 
double hoisting engine raised coal from a six-foot vein, but as 
the field was limited the mine closed after two years of work. 
Another mine which was opened in the same year was the Gar
field mine of Geo. Ramsay and Sons. This had connections with 
the Rock I sland and Iowa Central railroads at Beacon, and soon 
reached a capacity of 600 to 1,000 tons. Tail-rope haulage was 
used underground. The same firm also opened two mines near 
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Knoxville Junction, or Evans, one of which is still in operation. 
In 1892 the Whitebreast Fuel Co. opened its mine No. 28, at 

Pekay and rapidly brought it to the front rank. Five feet of 
coal was found at a depth of ninety-six feet and 275 men were 
employed to furnish an output of 700 tons and more daily. The 
mine was worked until 1906 when it was abandoned. At present 
this company operates no mines in Iowa. 

In 1895, the Lost Creek Coal Co .. established a camp at Lost 
Creek and sank a mine, with a private road from the camp to 
the Iowa Central and Burlington and "Western, now the Chicago, 
Burlington and Quincy, railroads. The company operated three 
mines which were very important producers. Within a year 
from the beginning of operations 215 men were employed. The 
mines were abandoned ' about 1906. 

The extension of the Chicago and North-Western railroad 
across the Des Moines river and into the Buxton district in 1900 
gave a great impetus to mining in the southwestern part of the 
county. W. S. White and other What Cheer operators trans
ferred the Crescent Coal Co. from What Cheer to Oskaloosa and 
opened extensive mines at White City. The Rex Fuel Co., also 
composed of What Cheer men, located near Bussey. Mines 
were opened at Lakonta near Buxton and at Eveland. Other 
mines have been opened west of Oskaloosa by the Garfield Coal 
Co., the Bolton-Hoover Coal Co., and others, and numerous 
mines, of gre.ater or less importance, have been opened in nearly 
all parts of the county. 

Mahaska early took a prominent place among the coal counties 
and for many years held first rank. From 1883 to 1900 she con
sistently yielded over. 1,000,000 tons annually and was the 'only 
county to reach this mark. In 1901 Polk and Monroe surpassed 
her and she has since declined to fourth place although in 1908 
she was one of the few leaders to show an increased output over 
the preceding year. 

During the period of Mahaska's greatest activity the price 
paid for mining coal did not vary greatly from seventy-five cents 
per ton, for lump coal. The size of screens was, in early years, 
determined by the miners and operators at each mine. Later 
screens with a space of one and one-fourth inches between bars 
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have been the standard. The men were : paid once a month, 
generally on the Saturdays nearest the twentieth of the month. 
At present the practice of semi-monthly payments is in common 
use. 

Marion County. It has long been realized that the coal beds 
of Marion county were among the most extensive in the state. 
But ·in spite of this the county has never ranked very high as a 
producer. Only once previous to 1902 did the output exceed 
200,000 tons and never has it approached very close to 400,000 
tons. This is due not to the lack or poor quality of the coal nor 
to the difficulty of securing it, but to the comparative lack of 
transportation facilities. The largest producers today, the 
Mammoth Vein Coal Co., are served by a switch over seven 
miles long, and with this exception the two southern tiers of 
townships do not have a railroad save along the northern and 
eastern borders. However,coal has been mined in a small way 
for over sixty years and in recent years some quite important 
mines have been opened within the county. When Owen was 
in Iowa 4e noted that in section 16, Liberty toWnship, was a five
foot bed of good cqal, which could be used for working cast steel. 
This is in the same locality as the beds since exploited so exten
sively by the company mentioned above. Nine years after, in 
1856, Worthen found a small bank working in a bed of coal up 
to seven feet thick, on the south bank of the Des Moines river 
in Polk township. This was at a village called Coalport and 
here the first mines of any consequence were opened, for in these. 
days when steamers passed up the river this village was one 
of the most important coaling stations between Eddyville and 
Des Moines. With the cessation of navigation, however, these 
mines, which had before been operated at a profit, were closed 
down, and now only a few old buildings mark the site of the once 
prosperous village. It is not even given a place onthe modern 
maps. 

After this very little was done until the late 60's. Then when 
White came into Marion county in 1867 he found quite a nuniber 
of banks opened up near Otley, Pella, Knoxville, Marysville .and 
elsewhere. He noted that a mile above Marysville Jacob Kline ' 

36 
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had opened a mine m which the coal had a thickness of ten feet, 
although it was seen to be divided by a thin clay parting three 
feet from the top. This is evidently the Mammoth Vein. Al
most every tributary of the Des Moines had exposed beds of 
coal in its banks and many of these were being utilized for a 
local trade. The beds exposed along English creek were being 
vigorously exploited and the &uccessors of these pioneers today 
are :finding the deposits no less valuable. 

When the State Mine Inspector made his first report, in 1881, 
he found that the chief mines then in operation were Flagler 
No.5, ownelby the Union Coal arid Min~ng Co., the Oak Hill 
mine, also near Flagler, and the mine of J . T. James and' Co. 
of Knoxville. The Union Coal and Mining Co. opened up mines 
near Flagler about 1870. ' The mines were connected with the 
Chicago, Burliniton and Quincy railroad and were among the 
most important in the county. Number 5 was a drift, opened in 
coal so high that mules of ordinary size w'elie employed for haul
age. Railroad scales were used for weighing the screened coal. 
Forty miners were employed and 130 tons per day were 
raised. In 1887 the company installed new mine cars with a 
capacity of one ton. The mine was worked until about 1888. 
The Oak Hill mine was also a drift in coal eight and nine feet 
thick and had a capacity of 125 tons daily. Mine cars holding 
1,000 pounds were used. 

About 1883 the Red Rock Coal and Mining Co. bought 4,000 
acres of land near Dunreath and' prepared to install one of the 
largest mining plants in the state. But the land was bought 
without thorough prospecting, on the old theory that the coal 
lay in extensive beds and that an exposure in the bluffs indi
Cated a widespread deposit. Hence the enterprise never mate
rialized. 

The Whitebreast Fuel Co. also operated two mines in this 
, vicinity. One of these was located at Flagler. It was a slope 
kn~wn as No. 11, and employed the tail-rope system of haulage. 
The other mine, No.7, was a shallow shaft, located at Swan, in 
the northwest corner of the county. "The equipment was of the 
highest order in accordance with the practice of the company. 
It was operated only two or three years and was closed in 1888. 
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During this time, however, it was an important producer ' and as 
many as 285 men were employed. Number 11 was abandoned 
about 1892, las the coal, which was in a lenticular basin 'and was 
fourteen feet thick centrally, thinned in all directions until it be
came too much attenuated for profitable mining. Both mines 
shipped all their output over the Chicago, Burlington and Quincy 
railroad. 

Other important mines in the county were the Black Swan, at 
Swan, operated by Thomas Beck of Des Moines; the Black Dia
mond at Dunreath; the Otley mines of the Marion County Coal 
and Mining Co., and the Morgan Valley mine of the. Midland 
Coal and Mining Co. These were all shipping mines and in 
addition local mines were operated in every township of the 
county. 

By 1898 the scene of greatest activity had moved to the vicinity 
of Hamilton and Bussey. For a long time there had been mines 
in the vicinity and by 1891 J. A. Powers was operating the Bus
sey mine. He carried on extensive prospecting in Liberty town
ship and finally the Mammoth Vem Coal Co. was organized 
about 1903 and succeeded the O. K. Coal Co., which had been 
operating in the region. Mr. Powers is president of the' new 
company. Eleven mines have been worked near Marysville 
and are connected by a long switch with the Wabash railroad 
at Tracy, seven miles distant. Mr. Powers also owns a mine at 
Hamilton which was opened in 1902 but was discontinued for 
some years. It is now being prepared for reopening with a new 
shaft by which coal will be removed from the old workings. The 
Mammoth Vein Coal Co. are at present the largest operators in 
the comity and one of the largest in the state. The English 
Creek Coal Co. which sank their mine near Flagler in 1906 are 
also among the important producers of the county. 

Jasper County. The presence of coal became known to the 
pioneers of Jasper county in 1847 when it was discovered crop
ping out in the valley of Coal creek on the farm of Hugh Patter
son. It was found also near Vandalia soon afterwards. About 
eight miles west of Newton on Skun~ river, coal was mined in a 
fairly extensive way at Slaughter's coal bank in 1857 when Whit
ney studied the geology of Central Iowa. The bed was about four 
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fe:et thick and the coal was not thought to be of very high 
quality, although in later years it acquired a high reputation. 
The slope was operated until 1895. Earlier than this Owen had 
mentioned the use of coal for blacksmithing purposes from a 
three-foot seam near the Skunk river. ' 

While mining was carried on from early years in a desultory 
sort of way it was not until the 70's that work really began on a 
commercial scale. The first shipping mine in the county was 
the Watson No.1, opened four miles east of Colfax and three 
miles south of the Chicago, Rock Island and Pacific railroad, 
with which it was connected by a long switeh. John Aberheardt 
was president of the company and James Miller superintendent. 
The mine had a large output and was sold after a number of 
years to C. F. Godfrey and Co. Two years after the opening of 
Watson No.1, the Couch mine of the Jasper County Coal and 
Railway Co., three miles south of Newton, was put in operation 
and shipped over .the Monroe 'branch of the Rock I sland. When 
the State Mine Inspector made his first report this mine was 
the largest in the county. Its main entries had been driven in 
2,000 feet and seventy tons per day were being brought out. 
Steam power was used for hauling coal out of the slope. D. S. 
Couch, part owner and superint~ndent, was interested in Jasper 
county mines for a number of years. In 1881 he bought an ex
tensive tract of land three miles above Colfax on the South 
Skunk river, ran a switch kno:wn as the Northern Railroad out 
from the town, and opened up an extensive slope. Soon after 
this several other mines were opened here by the Standard 
Fuel Co., the Vulcan Coal Co., the Black Heath Mining Co., 
and others, and the Chicago Great Western Railroad Co. built 
a switch from their line at Valeria to provide a northern outlet 
for these mines. From 1887 to 1893 th~ Jasper County Coal 
and Railway Co. operated several quite important mines at a 
camp named Draper, a few miles east' of Monroe. These were 
aJ;nong the few min~s in the county which were worked longwall. 
After 1893 they were worked in a small way by Robert Marshall, 
until 1897. From 1881 to 1900 the Jasper County Coal and 
Railway Co., later the Jasper County Coal Co., operated a num
ber of mInes on the property north of Colfax which Mr. Couch, 
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its former superintendent, had bought. Then, after extensive 
prospecting it located shaft No. 5 three miles south of Colfax 
and built in a line of railroad to connect with the Iowa Northern 
at Colfax. As the 'company had acquired the branch of the 
Chicago Great Western from Valeria it now had connections 
with both the .Rock Island and the Great Western, which opened 
up a splendid market to the north. and east. In 1900 the com
pany sank shaft No.6, which was equipped with the latest and 
most approved machinery, including a Christy box car loader. 
Two hundred and seventy men were employed at this mine. 
Mine number 5 was abandoned the same year after mining out 
fifty to sixty acres of coal. 

At the same time the Colfax Coal and Mining Co., organized 
in 1899, had sunk a shaft sixty feet deep two miles east of the 
Jasper county mines and the railroad, now the Colfax Northern, 
was continued to their mine. This field, southeast of Colfax, 
soon proved to be the mostproductive area o~ Jasper county and 
has been developed more vigorously than any other part of the 
county. With its exploitation Jasper county emerged from the 
comparative quiescence of the few years prec.eding and again 
became an important producer. 

In 1902 the Colfax Consolidated Coal Co. was organized by a 
consolidation · of the two companies above mentioned. This con
cern has since oper~ted three mines in this field; mine No. 6 of . 
the Jasper County Coal Co., No.1 of the Colfax Coal Co., which 
is now No. 7 of the present company; and No.8, which was 
opened in 1905. This .is one of the largest and best mines in the 
state, is equipped with electric lighting ~nd haulage in the 
main entry and has an installation of the most modern machin
ery. The camp of Seevers, which was built originally by the 
Colfax Coal and Mining Co., is located between NU:r;J;lbers 7 and 
8 and furnishes accommodations for a nUIllber of the miners. 

One of the earliest operators in the county was William 
Snooks, who opened a shaft near N ewton i~ 1886 and has oper
ated here continuously ever since to supply the local trade. 
Newton is the 'oldest district in the county and has produced a 
great deal of coal during its history. 
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:The Warrick Brothers operate ·a slope near Colfax and have 
been supplying a local trade since 1903. The Diamond Ooal Co. 
has been supplYing the Industrial School at.· Mitchellville since 
1905. There have been a large number of other operators who 
suppiy a 10caI" trade: 

During the last twenty years wages have advanced somewhat, 
in line with the general trend of business. In the 80 's the price 
of mining was seventy-five cents per ton in summer and eighty
seven and one-half cents in winter. At present ninety-five cents 
is paid in the Oskaloosa district and $1.00 in the Des Moines 
district. Formerly the operators could seU to the railroad at 
fifty cents above the mining price but they cannot do so now. Al
though selling prices have advanced in recent· years coal is sold 
at closer margins than formerly due to the increased costs of 
mmmg. . 
. Polk C01~nty. The discovery· of coal in this county is credited 
to the soldiers' stationed at Fort Des Moinesfoe exact date of 
the discovery does not seem to have been-recorded, but it was 
about' 1840. The soldiers dug coal from the vein still exposed 
in the riveT bank near the Center street dam, and also near 
Barlow Granger's, south of the .Coon. The coal was used first 
by the blacksmiths at the Fort. In 1843 Captain Allen and A. N. 
Hays o:pe~ed a coal shaft and stone quarry on the banks of the 
Des Moines, but the coal ~as in very slight demand as wood 
was plentiful. One of the earliest transactions in the coal indus
try occurred in April, 1847, when A. D. Jones presented a bill 
for eighty-eight bushels of coal furnished the ·county clerk. The 
bill was refused, however. What .recourse Mr. Jones had is not 
stated. ' 

There was very little coal used in the county until 1865. It 
was gathered here and there along the bluffs in wheelbarrows 
and dumped into wagons. Thirty bushels were called a load, 
without weighing. Mr. Wesley Redhead, realizing the need of 
intellig,ent prospecting and development, organized a coal com~ 

pany in November of 1864 and began the first systematic min
ing. In August of the next year Mr. Redhead, in company with 
a number of other men whose names are well known in local 
history, organized the Des Moines Coal Company ,and opened 
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up a slope north of town on the west side of the river. This .was 
operated a number of years until the pocket became exl1austed. 
Then in January of 1873 Mr. Redhead, who had bought out the 
interests of the other members of the firm, began prospecting on 
his land west of South Park near the south end of the West 
Seventh street bridge. Mr. Redhead was convinced that coal 
occurred below the upper vein which was being worked, and 
having employed John Gibson as foreman, he began drilling. 
After penetrating three thin beds of coal and a dense lime
stone layer a five-foot bed of coal was reached on June 2d at a 
depth of 150 feet. The Black Diamond mine was at once sunk 
and equipped with the best machinery available, including a 
boiler and two horizontal engines. Forty men were employed 
in a short time, and a branch was run from the Indianola rail
road. In 1867, when the Chicago, Rock Island and Pacific rail
road was built to Des Moines, the Des Moine·s Coal-Company 
was producing one or two cars per day, but by 1876 twenty car 
loads per day were being furnished and 150 men were employed. 
The name of the company was changed in 1874 to the Pioneer 
Coal Company and the mine was given the same name. It was 
one of the most important in the district and worked out a large 
area. 

Two yeats after the Des Moines Coal Company began work 
the Watson Coal Company was organized and sank a shaft on 
East Fifteenth street by the Rock Island tracks. A number of 
the officers and dirootors of this company were from the east. 
The same company operated mines at Centerville. It was one of 
the largest operators in Polk county, and from June 1, 1875, to 
June 1, 1876, mined 1,113,967 bushels which were sold for 
$100,257. · . 

In the autumn of 1867 Messrs. A. Y. Rawson and Vincent 
sank a shaft near the old Des Moines Coal Company's workings 
and the next spring Thomas and Joseph Beck opened a shaft 
near Mercy Hospital. After operating for a year they sold it 
to T. D. Yeoman and Dr. Howe, who ran it for a year. During 
this time Thomas Beck opened the Eclipse mine on the south 
side. The Eclipse Coal Company was organized October 1, 
1873, with T. D. Yeoman as general -manager and Thomas Beck 
as mine superintendent. 
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The Eureka shaft, also on the south side, ' was opened by 
Messrs: Story and Davis in 1871 and a few years later the 
Eureka Coal Co., of which Norman Haskins was president, took 
possession and installed new machinery. This mine was worked 
for over twenty years. In 1874 Messrs Clark and Sypher sank. 
a mine, later known as the Polk County, on the Indianola rail
road a mile and a half from the Courthouse, and ' in 1875 it 
was bought by John Gibson. He operated it for several years 
and' later sold it to Wesley Redhead, then he commenced working 
east of the Capitol. . A number of other mines were worked in 
the 70's, most of them on the south side, with two or three on 
the east side and as many north of town. Only a few small 
drifts were worked east of the Capitol previous to ' 1870. By 
1876 about 500 men were employed in the mines and 150,000 
tons were prod"Q.ced annually, about one-half of which was 
shipped. . Nine to ten cents per bushel was received for export 
coal alid thirteen to fourteen cents for that sold locally. Some 
of the larger mines employed steam hoist and mule haulage was 
in general use underground. About 1870 ' the office of County 
.Inspector of Mines was established in Polk county and Mr. 
Beadle was appointed the first inspector. He occupied the posi
tion for two year s and was succeeded by Daniel. Rees. The 
office was ·continued for about three years and then seems to 
have been abolished. 

In 1879 George Garver and J ohn Walters began mining in 
east Des Moines and sank two shafts within a short time. These 
were Giant numbers 1 and 2, located at Sixteenth and Walker 
and Twentieth and Grand respectively . . 'They were among the 
largest of the early mines on the east side, a locality which was 
to play a very impo.rtant part in the mining industry of the 
county. In a few years Mr. Garver with other men had opened 
several other mines in different parts of town, among them the 
Garver mine, the Des Moines Coal Company mine and others. 
In later years Mr. Garver's sons, Henry F. and C. M., have been 
associated with him and at present are the active members of 
the Enterprise Coal Company. During the early 80's most of 
the mines were working the "first" or "second" veins. Only' 
a ' few had sunk to the "third," among them the Eureka and 
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Giant number 1. Prospecting was done with churn drills. Few 
of the mines had advanced beyond the furnace method of venti
lation. The Pioneer, the Eclipse and the Giant mines were 
among the first to install fans. Miners were paid $1.25 per ton 
.for their coal, drivers received $1.75 per day and common labor
ers $1.50 to $1.60. 

It was not until about 1885 that the industry began to e:x.tend 
much beyond the corporation limits. About this time the Walnut 
Creek Coal and Mining Company opened a mine four miles 
west of Des Moines on a narrow gauge railroad running north 
from town, the Altoona Coal and Mining Company sank a shaft 
at Altoona on the· Rock Island, and the Wabash Coal Company 
and Runnells Coal Company began work at Hastie and Run- · 
nells respectively on the line of the Wabash railroad. At that 
time the Altoona mine was the deepest in the county, reaching 
a four-foot vein of fairly hard coal at 211 feet. A year or two 
later the Polk City Coal Co. opened a small shaft 238 feet deep 
at Polk City to supply the local trade. This was one of the few 
mines in the county that was wMked on the longwall plan. On 
the· south side the Coon Valley, opened in 1879, and later the 
Manbeck mine, both superintended. by Thomas Beck, were doing 
an extensive shipping and loc?-l business. Mr. Beck has beQn 
an active operator in this field for over forty years. From this 
time on mines were opened in all directions. About 1890 the 
Bloomfield Coal Company began work just north of Des· Moines 
and the Maple Grove Coal and Mining Company was organized 
and opened a mine northeast of town. 

By 1893 there were twenty-three mines in operation. Of these 
twenty were sh~pping mines and eighteen were using steam 
hoist while all but two were using. mule haulage underground. 
The two exceptions were the J. M. Christy and the Eureka Coal 
Companies, which used tail-ropes below. The financial strin
gency of that year affected the industry to a considerable extent, 
as the local demand, both industrial and domestic,' was materi
ally reduced and consequently outside markets had to be sought 
and coal sold at a lower price. Instead of the operators receiv
ing $1.75 to $2.00 per ton at the mines they were forced to sell . 
to the railroads at $1.25 to $1.50. Of necessity the prices paid 
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for mmmg were diminished accordingly. Nevertheless there 
were several important producers opened about this time, 
among them the West Riverside Nos. 1 and 2, Keystone Nos. 
1 and 2 and Gibson ' number 2, the latter located four miles 
east of the Capitol. Other operators who began about this time 
and who are still prominent are the Flint Brick, Eagle, Saylor 
and Evan;:;. At the same time the Merchant mine was opened up 
at Commerce and was ~orked longwall. 

During the closing years of the last century the larger mines 
of the county were located some distance from the center of 
population along the different lines of railway. To the east, on 
the Rock Island, were the Christy, employing 235 men; the Car
bondale, five miles east of Des Moines, employing 225 men; the 
Gibson No.2, east of the Carbondale and giving employment to 
100 men. To the north, on the Chicago and N orth-Western, 
were the Des Moines Coal and Mining Company mine at Mar
quisville, at which 275 men were working, and the Saylor No.1, 
at Saylor, one of the best equipped mines in the state. North
east of town on the Chicago Great Western railroad was the 
Maple Grove number 2, where 90 men were employed. The 
immerous local mines of the county have always ranked high in 
their equipment and their output, as they supply a large do
mestic and steam trade and compare in size with many of the 
shipping mines. Some of the mines were equipped to handle 
a daily output of 1,000 tons. In the biennial period ending June 
30,1901, there were employed in and about the mines 1,770 men, 
who were paid wages amounting to $2,007,360. During this 
same period there were produced 1,800,000 tons of coal. It can 
be readily seen from these statements what 'a iarge growth the 
mining industry enjoyed in the quarter of a century subsequent 
to 1876. During more recent years a number of very important 
mines have been opened. The Des Moines Coal and Mining 
Company opened up two large mines ,at Enterprise in the north
ern part of the county, the first in 1903 and the second in 1907. 
The mine at Marquisville was abandoned after a serious fire had 
stopped operations, and the company assumed the name of the 
Enterprise Coal Company. The Evans mine has been worked 
by the Norwood Coal and Mining Company .for the past eight 
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years, and the Smith-Lowe Coal Company have operated the 
old Carbondale mines during the same period. The Gibson Coal 
Company abandoned its mines east of Des Moines and opened 
Number 4, two miles west of Altoona, in 1902. This was worked 
out and abandoned a year or so ago and a new mine has been 
developed nea:r Clive, just west of Dei'? Moines. The Maple 
Grov~ Coal Company has changed its name to the Maple Block 
Coal Company and has opened mine number 2 northeast of 
Des Moines. There are also a number of new mines which are 
described elsewhere in this volume. 

In the matter of equipment the mines of the county take rank 
second to none. This will apply to the local as well as to the 
shipping mines. Of late years all have had steam hoist and 
fan ventilation, with one 0r two exceptions, and the top works 
are modern and adequate for the heavy demands made on them. 
With the exception of the Commerce and Polk City mines all 

. have been worked room and pillar. Machine mining has never 
been in general use. Machines were installed at Runnells and 
at Morgan ' Valley, just over the line in Marion 'County, sixteen 
or seventeen years ago, but were not very successful. Another 
attempt was made to put them to service at Carbondale about 
twelve years ago with the same results. They are being used 
at present in a few mines within the county. Electric haulage 
has had a similar experience. Few plants have been extensive 
enough to make its installation advisable or its operation profit
able. 

Dallas County. Although D~llas has not until very recent 
years yielded a large output of coal, she has during most of her 
history been a consistent producer and has contrihqted a not 
inconsiderable quota to the state's total. For over forty years 
coal has been mined from the banks and bluffs of her streams 
and in a number of cases deep prospecting has revealed the pres
ence of .greater .and better stores of fuel. By 1867, at the time 
of St. John's work in western Iowa, coal was being removed 
from a bank just below Redfield on the lands of J. W. Redfield. 
The coal was nearly three feet thick and was of fair quality. 
Some coal was also furnished for blacksmith u.se from the Mar
shall coal near Van Meter, but the beQ. did not exceed six inches 
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. in thickness. Two miles above Redfield the Panora coal was 
being utilized to some extent at the Parker and Piatt mines, 
although this vein also did not exceed six inches in thickness. A 
few miles north of these mines, along the middle Raccoon, the 
Lonsdale coal, here eighteen inches thick, was being mined in 
a small way by stripping. North of Adel a few miles a thin bed 
of coal had been worked for a number of. years, and, on Walnut 
creek, in the eastern part of the county, the Marshall coal had 
been opened to some extent. These examples show that the 
value and extent of the coal beds were already appreciated 
although nothing seems to have been known of deeper' veins. 

By 1878 the Chicago and Van Meter Coal Company had sunk 
a shaft to a three-foot vein at a depth of 256 feet.. In 1879 the 
engine house burned down and entirely new machinery was in
stalled. Steam hoist was used and machines driven by com-

, pressed air were employed fOT cutting the coal. This was the 
first deep mine in the county and for some time was the only 
one of consequence. It was opened by Messrs. Boag and Van 
Meter, but Messrs. J. L. Platt and J. M. Thompson. acquired it 
soon after. At first both room and pillar and longwall methods 
of mining were used, but by 1883 the longwall method obtained 
all through the mine as it proved to be more profitable in ,the 
thinner veins of western Iowa. In 1879 fifty men were employed 
and 1,000 bushels we,re raised per day. Lump coal sold at nine 
cents per bushel and nut for eight cents. The Chicago, Rock 
Island and Pacific Railroad used twenty-four tons daily and the 
remainder of the output was snIpped westward or sold locally. 

About 1893 the Platt Pressed and Fire Brick Company was 
established and the plant built close by the Van Meter mine. The 
two were worked in co-operation and the clay for the plant was 
taken from between the first and second veins of coal. In later 
years the entire output of the mine was used at the brick plant. 
The mine was abandoned in 1902. ' 

During these early years Calwell's slope at Redfield was 
employing sixteen men and 350 bushels were being mined per 
day from a three and one-half foot bed of coal. ,Quite a number 
of shafts were in operation around Redfield in the 80 's and some 
coal was being mined near Bayard and Linden. In 1870 Frank 



GUTHRIE COUNTY 573 

West of New York had begun prospecting in Des Moines town
ship and finally sank a forty-foot shaft in section 14, not far 
from the location of the leading mines of Dallas county today. 
In 1886 a new field was opened up at -Dawson, in the extreme 
northwest part of the co.unty. Here the Dawson Coal Co. sank 
a seventy-six foot shaft a few hundred yards from the Chicago, 
Milwaukee and St. P aul railroad. This reached an upper vein 
and the company at once sank a larger shaft to a lower four-foot 
vein at 160 feet. Steam hoist, fan ventilation and self-dumping 
cages were used, ninety miners were employed and most of the 
coal was sold to the railroads. The mine was an i)1lportant 
producer until 1901. 

About 1901 the Carpenter Coal Co. sank a mine between 
Madrid and Woodward, one and one-half miles south of the 
Milwaukee railway. This plant was equipped with electric 
mining apparatus, modern machinery and had good shipping 
facilities for reaching a northwestern :r;narket. It immediately 
assumed a position in the front rank of producers in central 
Iowa. 

At this same time the Reese Brothers Coal Co. sank two shafts 
iIi the neighborhood 0'£ Madrid and equipped them with steam 
power. From this time on Madrid assumed an increlitsing im
portance as a mining center, although Hutchinson Brothers, the 
Dawson Coal Co., operated an important mine two miles west 
of Dawson. In the fall of 1906 the Carpenter Brothers, under 
the name of the Scandia Coal Co., opened a large mine at 
Scandia, and the High Bridge Coal Co. recently sank a shaft at 
High Bridge, both in the north part of the county. With the 
entrail:ce of these operators into the field Dallas again assumed 
an important position. In 1907 her production rose from 5,500 
tons of the previous year to 70,000 tons and in 1908 this was 
raised to 174,600 tons. New territory is being constantly pros
pected and new deposits revealed and it seems safe to prophesy 
a splendid future for Dallas county's coal industry. 

Guthrie County . Coal was early mined over the entire east
ern part of this county to supply the local demand. As early as 
1867 there were banks opened. in the bluffs of the Middle Rac
coon from its entrance into the county to Fanslers and Panora in 
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the eastern part. The Marshall coal was opened up in the south
east part of the county along South Raccoon, on Deer creek, on 
Beaver creek and on Long branch. The Marshall mines on Long 
branch and the Lonsdale mine on Deer creek were among the 
most important then in operation and gave their names to the 
horizons mined. The Marshall coal was of excellent quality, 
free from impurities and bright and brittle. The Lonsdale was 
also a good domestic coal and proved a boon to the dwellers of 
the prairies. • 

In 1885 there were twenty-three mines operating along the 
Middle and South Raccoon rivers and their tributaries in the 
eastern part of the county. All were purely local. Among the 
most important was the Clipper mine owned by Marchant and 
Winters and located near Fanslers; It was 126 feet deep and 
pierced la two-foot vein which was worked longwall. A 'feature 
unusual among the timall mine~ was the use of storage sheds, 
which equalized the demand on the miners and insured a supply 
adequate to the demand. Several of the mines near Fanslers 
were from sixty to eighty feet deep. Those farther to the east 
were generally shallow shafts or drifts. A mine which supplied 
an important trade at Panora was that of D. D. Rees, 100 feet 
deep, working an eighteen-inch vein. About 1891 W .. D. Simon 
opened the Greenbriar mine near Jamaica. It was sixty-eight 
feet deep to a coal bed two feet four inches thick, and was the 
only mine in the county worked room and pillar. Steam hoist 
was utilized for some time and was the only installation of the 
kind iIi the county. At this time coal was selling for $2.50 to 
$3.00 per ton at the mine and the miners received six cents per 
bushel. The mines have always had a brisk trade in the winter 
and owing to the lack of storage facilities have often not been 
able to keep up with the demand as the coal was especially 
adapted for domestic use. 

All the mines above mentioned are still in operation and of 
late years a number of Clthers have been located near Yale in 
the same field as the Jamaica mines and near Bayard and Bag
ley. In consequence of these qevelopments the industry has 
assumed quite an importance, although the output is not large 
as compared with some of the other counties and the county 
has never had a shipping mine. 
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Story County. Story has never been an important producer 
of coal and at only a few points, chiefly in the northern part of 
the county, have serious attempts been made to obtain it. One 
of the earliest of these was three miles southeast of Collins, near 
the southwestern part of the county. Here the Collins Fuel Co. 
in the summer of 1885 sank a shaft 150 feet to a three and one
half foot vein of coal. This was of excellent quality and the 
demand always exceeded the supply. The mine was last oper
ated in 1896 by Marshall .and Crowe of Boone-county. Prospect
ing proved that the bed had a considerable extent to the south 
a:i:ld east. Desultory attempts were made to develop . the coal 
resources of the county near McCallsburg in the northern part 
of the county and near Gilbert, on the western edge of the county 
on Squaw creek. About 1899 two local mines were worked at the 
latter locality by the Zenorsville Coal do. and Hutchinson 
Brothers. At the former place a three-foot vein was found and 
operations were carried on in a crude way for several winters. 

The most important operations in the county were carried 
on at Summit, midway between Gilbert and Story City. In 
1892 and '93 the North Star Coal and Mining Co. put down a 
shaft 135 feet deep to a four and one-half foot bed of excellent 
coal. The mine was equipped with modern top-works, a steam 
fan was used and the room and pillar plan was pursued in min
ing the coal. The creep of the underlying fire clay caused con
siderable trouble and it was not possible to win more: than sixty 
per cent of the coal. A large local trade was supplied and in 
addition a considerable amount of the output was shipped over 
the Chicago and North-Western railroad, a spur from which 
was extended to _ the mine. Work was carried on here un~il 
about 1898. Another mine which was opened at Summit was 
that of Benson Brothers, the Story County Coal Co. This was 
opened ' about 1898 and also had an excellent equipment and 
shipping facilities over the N orth-Western. It was ' abandoned 
and the plant moved to Boone county in 1901. 

Boone County. As in the case of all the counties in which 
erosion has laid bare the indurated rocks and revealed the beds 
of coal, the fuel supplies of Boone county were early discovered 
and soon utilized. As early as 1849, Owen noted that the black-
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smiths of the county were obtaining coal from a bed on 
Honey creek south of Boone. However, it was some years 
before mining for export was initiated. After the advent of the 
Chicago and North-Western Railroad in 1866 mining operations 
were pursued with vigor and Boone now ranks among the leaders 
in its coal output. 

The first shipping mine was a slope opened in 1867 by T. N. 
Canfield and C. S. Taylor just west of Boonesboro. A few years 
later they sank a. shaft 242 feet "deep. Coal was hauled to the 
railroad, three miles, for several 'years. In 1874 the company 
was reorganized and built a spur to the main line of the N orth
Western at Boone. Eventually the proper'ty was purchased and 
operated by the Railroad Co. The mine was in active operation 
for nearly thirty years. In the same year that this mine was 
opened the Moingona Coal Co. opened a mine at Moingona with · 
Wm. Blythe as superintendent. Six mines were operated by this 
company and for some years their output amounted to 800 or 900 
tons per day. After the North-Western Railroad was completed 
to Council Bluffs the company shipped most of its product there 
and sold it to the Union Pacific, but when the mines at Carbon, 
Wyoming, were opened the Moingona company was obliged to 
seek new markets. For ~ number of years Moingona was one 
of the largest camps in the state anq. was the scene of great min
ing activity, but for ten years very little work has been done 
thffi"e. 

In 1874 the Northwestern Coal and Mining Co. was organized, 
with Hon. J. F. Duncombe of Fort Dodge as president and Gen. 
G. M. Dodge as one of the shareholders. This company did an 
important shipping business from its mine west of Moingona for 
a number of years. The field has been recently exhausted. 

One of the earliest mines in the county was opened about forty 
years ago at Hahntown by the W. D. Johnson Coal Co. This 
was a slope near · the river bed but some time after a shaft was 

. sunk from the top of the hill to the same vein, the" lower' ,. vein. 
The company has been operating continuously to the present 
time. In the early days of mining the upper vein was considered 
too poor in quality to be worth mining and operators all looked 
for the lower' one. It is about 230 or 240 feet below the upland 
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and averages four feet in thickness. At about the same 
time Arnold and Shepard sank a shaft to the same vein at 
Shepardtown and worked here for ten years. D. C. Wilbur was 
also one of the pioneer operators and worked several shallow 
shafts on the river bottoms two ap.d one-half miles east of 
Boonesboro thirty years or more ago. He teamed his coal to the 
top of the hill and sold it locally or to the Boone trade. Another 
of the early operators was the firm of Birmingham and Keating, 
who worked the lower vein at Incline across the river from the 
Wilbur mines. The firm is still operating near Boone under 
the name of .the Birmingham Coal Co. . 

A few years before these mines opened, about 1875 or earlier, 
I Messrs. George Rogers and William Crowe began operations in 

a small way. Several shallow shafts were sunk along the river 
and the firm has since become one of the leading 'operators ef 
t1!e county. Mr. Crowe has retired within recent years but Mr. 
Rogers has continued at work. Recently the mine being operated 
was flooded with water and closed. Twenty-five years ago Sam
uel McBirnie began operating in the upper vein in Mormon Hol
lo;w near 'Boonesboro. Later he sank mines in the lower vein 
at Incline. He is out of the coal business at present and is a 
justice of the peace. One of the largest operators in the county 
was the Clyde Coal Co., which sank its first shaft at Inclin~, west 
of Moingona, in 1885. At first water caused a great deal of. 
trouble but this was overcome and operations were conducted on 
a large scale. Both veins were worked. Mining machines of the 
Ingersoll punching type were installed and an incline was built 
across the river from the flats . Up this incline railroad cars 
were pulled from the mine to the railway by a large engine and 
cable. The Clyde Coal Co. was the only operator in the district 
to install mining machines. They have not proved very s~c
cessful as 'the mines t end to squeeze and there is not enough room 
to operate them. Then, tOQ, the roof is not strong enough 
for their use. Operations were carried on for' about fifteen 
years, by which time the field was exhausted. The manager of 
the company was Hamilton Brown, who has since gone into 
railroad promotion enterprises, including the Newton and N orth-

' 37 
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western and several roads near Chicago. The superintendent 
was O. M. Carpenter, who was later interested in the Carpenter 
Coal Co. and the Scandia Coal Co., of Dallas county, now owned 
by the Saylor Coal Co. of Des Moines. 

Seventeen years ago the Zimbelman Coal Co., composed of 
George, Lafayette and Alfred Zimbelman, was organized and 
sank a shaft 220 feet deep to the upper vein. This mine is still 
in operation and has modern equipment. .;is many as 100 men 
ha;e been employed here. The year before this mine was opened 
Heaps Brothers, James and Andrew, began work and at that 
time their mine was the farthest on the prairie of any of the 
mines in the region. The firm has been operating ever since1 

although both the brothers are dead. J ames Crowe went into 
the firm five years ag'o but was killed at the mine. 
. Two years ago John and Samuel Smiley and George Heaps 
opened a mine near Boone. ,Mr. HeaJ?s has since left the fum 
and together with Robert Kennedy, former superintendent of 
the Frazer mines, and P. and W. Benson, has organized the 
Boone Block Coal Co., which is engaged in sinking a shaft .on 
north Marion street, just inside the corporation limits of Boone .. 
The shaft is 'to be 243 feet deep to the upper vein, which is here 
about three feet thick. It is the farthest on the prairie of any of 
the mines of this district . . It has always been suppo ed that the 
upper vein thinned out under the prairie and that the sand and 
drift went down nearly to the lower vein. But nine holes drilled 
in the vicinity of the shaft showed a good vein of coal. The hole 
nearest which the shaft is being sunk showed : 

FEET. TOTAL. 

Drift ............... .. ....... . , .. . . ................. 140 140. 
Soapstone . . .. .. . . ..... . ........................... 30 170 
Sbale .. . ..... . ..... .. '.' . . . . . . . . . . . . . . . . . ... . . . . . .. 10 180 
Sandstone ...... .... .......... . ......... ..... . ...... 9 189 
Hard rock with flinty streaks .. .. .... ....... . . " . . . .. 1 190 
Shale, white, ~olid, hard, sandy ...................... 40 230 
Slate, blacl{ .......................... . .. ..... .. .. . . 10 240 
Coal .... , . . ... ...... ................ ...... ..... . .. '.' 3 243 

In the Boone dish~ict the upper vein is always worked long
wall while the lower bed is mined OD! the room and pillar plan. 
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Another district which was one ot importance was that of 
Squaw creek valley, which has already been discussed in connec
tion with Story county. In the vicinity of Zenorsville several 
mines were sunk and a good deal of coal furnished for the local 
trade as far back as 1870. This coal was considered to be the 
best in the state. It was very pure, and rather soft. The prin
cipal mine was that of Hutchinson Brothers. James and John 
Hutchinson operated a slope mine on the room and pillar plan 

. and in the winter employed over forty men, although the mine 
was almost idle in summer . J olm Clemmons operated a slope 
and a shaft near the Hutchinson. 

Thirty years ago Angus was o.n~ of the most important coal 
camps in the state. A number of large mines were located near 
here, in Boone, Greene and Dallas counties, 'although the'lead
ing ones were in Boone. The Rock I sland Railroad built in f r om 
the south and J. J . lIiH bought land and put in a railroad, the 
F or t Dodge-Angus line of the Minneapolis and St . L ouis, to take 

• out coal. At that time 2,000 llliners were employed and Angus 
had a population of 3,000. But after a few years the miners 
struck for more wages, others were brought in, violence ensued 
and after nine months of this difficulty Hill sold his land, took 
up his switches, several miles in length, and the town became 
dead. At present there a:r.:e only abol1t 300 inhabitants ahd little 
remains to indicate the former prosperity except the numerous 
dumps and switch grades, which are sti1l in evidence over the 
praIrIe. 

About the earliest miners here were the Climax Coal Company 
who came in 1878 and operated three shafts. These were well 
equipped, were ventilated by exha"ust fan and used steam power 
for hoisting the coal. Mine No. 1 had a capacity of 300 tons 
daily. Another mine which operated on the Boone county side 
was that of the Eagle Coal Co., owned by the Chicago, Milwaukee 
and Saint Paul Railroad, which began in 1883 and had connec
tions with the Milwaukee and the. Des Moines and For t Dodge, 
now the Minneapolis and Saint Louis, railroads. A blower was 
used for ventilating the mine. It was worked out and abandoned 
about 1887. Since then only small mines have operated. • 
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The recent developments in the Madrid district are affeoting 
Boone as well as Dallas county and extensive operations may 
be looked for there in the near future. The same may be said 
of the Ogden field, where the finding of an excellent bed of coal 
three to five feet thick at a depth of 270 feet is already stimu
lating prospecting. Deeper coals are being located than were 
known before and western Boone and e,astern Greene as well 
as northern Dallas count~es may be expected to reap the benefits 
within a short time. 

Another important district is at Frazer, where the ~oone Coal 
and Mining Co. have operated a· total of six mines since 1895. 

\ . . 

These have been well equipped and have had a large output. 
Greene Cownty. The principal mines of Greene county cen

tered around Angus although one of some importance was lo
cated at Rippey and a smaller one at Grand Junction. The lead
ing operator at Angus was the Keystone Coal Co., which opened 
three mines, the first in 1878. This one'was worked for ten years. 
Mine No.2 was worked for some. time until an inflow of water . 
stopped operations. Number 3 was opened in 1887 and was 100 
feet deep to a vein of coal four to five feet thick. From this level a 
slope was driven up to a higher bed a few feet above. The mine 
was splendidly equipped, employed fan ventilation and used 
three Legg machines, also a drilling machine supplied . with 
power by a 100-horsepower air compressor. It was worked out 
in 1889. The Standard mine was also a large producer for five 
years but was closed in 1887. J ohn McKay was superintendent 
at both mines. 

Several smaller mines have .been operated in the vicinity for 
thirty years. The district had a sudden rise to prominence, en
joyed a phenomenal growth and then seemed to decline as rap
idly and as completely as it developed. 

Hardin County. The early settlers of northern Iowa were not 
slow to realize the usefulness of such bodies of coal as they dis
covered in the bluffs and stream valleys and hence it is not sur
prising to know that in Hardin coal was being used by the turn
ing of the last century to its latter half. Abram Grimsley, the 
first blacksmith in Hardin county, is credited with obtaining his 
supply of coal. from the bed of the Iowa river near Eldora as 
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early as 1851. Prior to 1854 S. B. Moran had been prospecting 
and mining on a small scale near Eldora and soon after that date 
J ames Buckner and Edwin Fuller began mining here. As soon 
as knowledge Of the mines spread people came by team from 
Cedar Rapids, Independence, Waverly and elsewhere, distances 
of 100 or 125 miles, to obtain ~oal, as there were no railroads 
in that part of the state at the time. All of these early mines 
were drifts and were not commonly kept open more than one 
season to obtain a winter's supply. During the summer they 
would cave in and other openings would be made elsewhere. 

Near Steamboat Rock coal. was mined in 1857 from a drift in 
a V'ein four feet six inches thick. The entries were carried in 
780 feet. One miner would pick and wheel to the drift mouth 
eighty-five to 125 bushels per day, for which he was paid four 
cents per bushel. The coal was used for fuel and for black
smithing. Prospecting at that time was carried on by means of 
a spring pole and a -two and one-half inch drill, operated by two 
men. 

When White visited this region in 1867 he found that con
siderable mining had been done to supply the local demand and 
that, for the three years preceding, the Eldora Coal Co. had been 
shipping coal over the Central railroad of Iowa and the Dubuque 
and Sioux City railroad. The bed being mined was four feet 
thick. 

Most of the openings in the county have been near the line 
between Clay and Eldora townships. These have been called 
collectively the Chaffin mines and were wrought out about 1880, 
although a little work was carried on desultorily for ten years 
longer. During the period of most vigorous exploitation the 
Chaffin mine proper produced annually over 4,000 tons. In the 
late 80's the principal mine was that of Bennett and Blair near 
Eldora, where fifteen miners found employment during the win
ter. Fourteen hundred tons of coal were produced per year. 
Since 1890 only one or two small mines have been opened for 
local use. 

Webster Cownty. .Coal was known in Webster previous to 
1860 as it had been discovered prior to that time by Mr. Gleason 
and other early settlers. Mining was initiated in the late sixties 



582 HISTORY OF OOAL MINING IN IOWA 

and the first shipping mine was opened in 1870 by a company of 
which J. L. Platt was president and in which Hon. J . F . Dun
combe was interested. This mine was located on Holaday creek, 
several miles below Fort podge, and about three miles f rom the 
Illinois Central, .then the Dubuque and Sioux City railroad, 
which had been built through only a short time previously. The 
company built a tramway to the railroad and the cars were 
drawn by mules. Later the track was widened and steam power 
was substituted for the mules. In the latter part of the same 
year, Duncombe and Richards sanle the first shaft at the locality 
which has since been known as .coaly ille. Two miles of r ailroad 
wer e built to connect with the Illinois Central and coal was 
hauled out by the company's private engine. Large· shipments 
of coal wer e made Hom these two mines and after operating 
them fo r a few years the company sold them to the Fort Dodge 
Coal Company. This firm prospected most of the lands in and 
ar ound CoalviUe and mined ther e for seventeen years. Seven 
large mines wer e worked and a large output was maintained. 
As early as 1880 machines were being used' by this company and 
were giving good satisfaction. Fans were at the same time used 
in some of the' shaft mines to afford ventilation. 

About the same time that the For~ Dodge Coal Co. began 
operations the Craig Coal Co. opened a number of mines at 
Kalo, opposite the river from Coalville. All of these early mines 
were drifts and r elied on natural ventilation. In 1880 the Min
neapolis and Saint Louis railroad was built d.own the river 
and gave the mines an outlet to the north . By 1883 these two 
companies were operating six :rriines and were putting out 600 
tons daily. The Fort Dodge Coal Co. was employing 350 miner s 
who dug thirty cars of coal each day. Other early producer s 
wer e Collins Brothers, who operated a large shipping mine for 
ten years, and the Standard Coal Co., whose mines were for · 
a time the largest producer s at' K alo. Steam power was used 
for hoisting. At first the Collins . mine was operated to supply 
the local trade, but in 1886, when the Mason City and Fort Dodge 
railroad, now a part of the Chicago Great W ester'n system, was 
built near their mine, steam power was installed and a large 
tonnage was marketed. As many as 100 men were employed . . 
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In 1895 the Pleasant Valley Coal Co. sank a shaft 105 feet at 
Coalville and furnished it -with the best equipment possible. 
One hundred men were employed and large quantities of coal 
were shipped from a six-foot bed of coal. The vein was mined 
ouf several years ago. 

The next important producer to locate in this district was the 
Gleason Coal Co., which sank its first shaft in 1899. Two hun
dred tho:usand tons were taken from this mine before it was 
abandoned in 1907. A well equipped power house was built and 
steam hoist was used. In 1908 the company began sinking mine 
No.2, the only mine now operating in the Coalville district, a 
district which has been a consistent and heavy producer of coal 
during a period of nearly forty years. This new mine is located 
only about 600 feet from the first Duncombe mine and it gives 
promise of being a much better producer as the coal is better 
and thicker than in the old mine. 

A great deal of coal has been taken from the Lehigh district, 
about seven miles southeast of Ooalville. 'The first operator of 
importance in t"b-is field was Hon. W. C. Wilson of Webster City, 
who in 1871 opened a mine here and subsequently formed the 
Crooked Creek Coal and Railroad Co. This company built and 
still operates its own line of railroad over which its coal is 

. hauled. Originally this was run from Judd on the Illinois Cen
tral to the mines, but now it extends to Webster City. The first 
mine was a slope, worked longwall and ventilated by furnace. 
About 1885 two slopes and in 1894 two other mines were opened. 

In addition to these mines W. C. Bee'll opened Black :diamond 
No. 1 about 1880 and No. 2 about 1886. Both were located on 
Crooked creek near Lehigh and were good producers for quite 
a number of years. The Messrs. Corey have operated quite a 
number of mines since 1885 and were working as late as 1903. 
The Webster County Coal and Land Co. was organized about 
1899 and operated a mine near Lehigh until 1902. A large num
ber of local and shipping mines have supplied the market with 
abundant fuel although within recent years the number has been 
considerflbly reduced. 

In early -days miners were paid ninety cents per ton for 
screened coal. During the last ten years about seventy cents 
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has been the ruling figure for run of mine. The price obtained 
for coal during this period has varied from $1.25 to $2.50 per 
ton, according to the quality of the coal and industrial condi
tions. 

Taylor Oounty. Although the coal beds of southwestern Iowa 
are very thin their regularity and wide extent are factor.s which 
have aided in their exploitation and their distance from other 
fields has insured them a ready market. So far as known the 
first mining in the county was on the land of J. R. Foster,about 
two miles south of Henshaw in . the bluffs of the East Nodaway. 
Mr. Foster had been working here for some years before White 
visited the region in i866. Although the bed was only eighteen 
inches thick it was mined profitably as it was of good quality 
and was in large demand, especially by the blacksmiths. From 
this time on there were a number of openings made from time 
to time in the vicinity and also .a few miles farther south, near 
Hawleyville. In the early 80's. one of the principal operators 
was Gomer Beynon, whose shaft was a mile south of the Foster 
bank. He opened his second shaft in 1887. During this period 
a number of mines were opened and a considerable amount of~ 

coal was taken out. At first this was the principal locality in the 
county but later New Market became more prominent. 

The first shaft to be sunk in the latter field was opened by John 
Lindsay in 1883. Unfortunately Mr. Lindsay found mining 
unprofitable and he soon met with financia! embarrassment. 
The next year W. Harvey Drennen sank a shaft, but. did not 
operate it long. In the next few years several local mines were 
put down. These were first worked room and pillar but later 
operations have all been on the semi-Iongwall or longwall system. 

The first shipping mine was opened in 1885 by Benjamin 
Anderson east of New Market, on the Humeston and Shenan
doah railroad, now part of the Burlington system. This shaft 
was 130 feet deep and the mine was worked longwall. Twenty 
miners were employed and for some years this was the largest 
mine in the county. In 1886 Roderick Campbell came to New 
Market and leased the Lindsay mine which he operated one 
year. After working another local shaft for some time he and 

. his sons opened a mine one mile east of New Market in 1897, 
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beside the railroad right of way. At first this was a local mine 
but later shipping connections were made and an outside maTket 
has been supplied. The mine is still in operation and is one of 
the largest producers in the county. In 1901 Campbell No. 2 
was sunk, but so far has been used only as an air shaft. Within 
the next three years following the opening of his first mine Mr. 
Anderson had sunk two others, one of which is still in operation, 
although No. 1 was abandoned some years ago. About 1898 · 
William Browning opened a shipping mine west of the CampbelL 
These three are the only shipping mines in the county but sev-
eral locals have been opened from time to time. . 

When mining first began in the New Market district seven 
cents per bushel was paid for mining while twelve and one-half 
cents was received in the market. A few years later the miner 
received five cents for his labor and the coal sold for ten cents 
per busheL Within the last twelve years four to five and one-

. half cents has been paid for mining while the operator has re
ceived from seven to eleven cents per bushel for his· product. 
The mines of this district range in depth from sixty-five to 150 
feet and are all equipped with horse hoist. Although there have 
been at least twenty shafts sunk in the vicinity of New Market, 
not over 140 acres have been I9-ined out since operations began. 
These mines like those of the neighboring counties ar.e and al
ways have been non-union. 

Page Cownty. Coal was mined in Page county in the late 50's 
and early 60's, twenty or twenty-five years before the railroad 
went through in 1881. The first work was done at Pinhook, 
southeast of Clarinda, on the Nodaway river, in the neighborhood 
of the old Shambaugh mill. · Coal was hauled from here in wagons 
to Omaha and Council Bluffs and Nebraska City. Twenty-five 
cents per bushel was charged at the mine and on the market 
sixty cents was receivep.. Numerous drifts were opened he're 
and also at other localities south of Clarinda. One of the largest 
of these was worked by Thomas Proser and was operated by a . 
shaft and two slopes. It was one of the few mines in the N oda
way seam to be worked on the room and pillar plan. 

By 1880 there were several mines opened near Shambaugh, 
five miles south of Clarinda. These were nearly all shafts and 
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were worked on the longwall plan. In an attempt to discover 
deeper coal Samuel Pinkerton drilled a hole in the" bottom of his 
shaft, which was 110 feet deep; until he reached a depth of 400 
feet but without success. N one of these mines supplied more 
than a local trade and most of them were not worked more than 
two or three seasons. Wages and selling prices did not vary 
much from those in force today. Five to six cents per bushel 
were paid the miners and the operator received nine to ten cents 
for his coal. PracticalJy nothing has been done at Shambaugh 
since 1901. 

In the early years all the mines near Clarinda were located 
east of the town. Within the last six years, however, several 
shafts have been sunk west and southwest of the city and are 
supplying an important local trade. One of the first of these 
was that of Johnston and Co., which is still in operation apd is 
the only one which uses steam hoist. The Van Arsdal mine is 
another which is still open. These mines gave a great impetus 
to the mining industry of the county and raised its production 
from 1,850 tons during the fiscal year 1901-1902 to 9,674 tons 
for the next year. 

Within the last three years the Coin Coal Co. has sunk a deep 
shaft at Coin and has equipped it with steam hoist and jet ven
tilation. large.local trade keeps' the mine employed at its full 
capacity. 

Adams Cownty. Adams has been the most important coal 
producer of southwestern Iowa if not the pioneer in the industry. 
Forty-five years or more ago coal was being mined in the banks 
of the Middle Nodaway by stripping or openings. Carbon has 
been the center of the industry for many years although during 
the early 60's the vilJage of Quincy, two miles east of Carbon, 
was the largest and most important town in the county. Here 
were situated the offices of the county government and a large 
business was carried on. But with the advent of the railroad 
Corning assumed the leading position and " later became the 
county seat. Since then Quincy has declined in importance until 
today it is practically ·without economic significance. 

Two miles west from Quincy on the banks of the Nodaway 
the first coal was mined. John Houck was one of the first min-
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ers and has operated ever since until recent years. He obtained 
coal by stripping. When White was in southwestern Iowa in 
1866 Messrs. £arnett and Smith were mining coal here and 
were sinking a shaft in search of deeper beds of coal. Whether 
they succeeded is not stated, but in view of later developments, 
it is not at all likely. Other pioneers were Messrs. Wirt; W. 
Rush and H . Rimby. The first of these worked a bank four 
miles down the river from Carbon at least forty years ago, and 
Mr. Rush was one of the first operators to sink a shaft to the 
coal seam. This was near the outcrop, but since then operations 
have been carried farther away from the river until now they 
are' all on the east side of Carbon. ' A little later, about thirty 
years ago, came Mr. Jones, and he and his son Martin have 
operated shafts continuously until the present day. The 
younger Mr. Jones is at present developing a new mine 110 
feet deep on the south edge of Carbon. In the late 70's Thomas 
Gabbie, who had operated the first longwall mine in the Center
ville district, came to Carbon and opened a shaft. He and his 
brother John worked mines in the neighborhood until the close of 
the last century. When the Mine Insp~ctor made his first tour 
of the state in 1880 and '81 there were thirteen mines in the 
county, all near Carbon with one exception, and 176 men were 
employed. Among later operators have been J. F. Wild, who 
has run mines here since 1889, and .T. F. Ruth, who has opened 
four mines in the past thirteen years, and whose father, William 
Ruth, preceded him a.s an operator in this field. These two, with 
Mr. Jones, are the only men at present working mines in the 
vicinity. 

In the neighborhood of Briscoe, in the northwest corner of 
the county, mines have been worked for thirty-five years. Some 
of the pioneers in this field were Joseph Briscoe and George 
Plowman, whose mines were among the large$t in the field. 
Mines have been opened up from time to time although at pres
ent but one operator is located here,H. K. Demirjean. 

Between Briscoe and Carbon, at Eureka, several mines have 
been opened in the last fifteen or twenty years. J ames and Wil
liam Hartshorn and Henry Hudspeth opened mines in the early 
90 's and work has been continued there until the present. Mc-
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Kee Brothers are now working the Dixon shaft near Eureka.. 
Southwest ,of Carbon is another center of mining, at Hoyt, where 
operations have been carried on during the last' eight or nine 
years. Only small mines are opened. . 

Within the last three years two mines have been opened up 
near· Nodaway and have become the largest producers of the 
county. The shaft of Daugherty and Son is the only one in the 
county which has ever had steam hoisting equipment. That of 
Frederick Weil is as large a mine but has horse hoist. 

Several small mines have been opened in southern Cass county 
near Briscoe by Royal Hudspeth, Andrew' Bennett and others. 
They were operated during the late 70's and the 80's', but nothing 
has been done here for a good many years. 
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COAL STATISTICS'x-

BY S. W. BEYER. 

Iowa was probably the second state west of the Mississippi 
river to open a coal mine, Missouri alone preceding her. The 
United States Census report for 1840 credits Missouri with a 
production of about 10,000 tons and gives Iowa's output as 400 
tons. According to the Mineral Resources fo r 1907 the produc
tion in Iowa since 1840 has bee:Q. as follows : 

PRODUCTION OF COAL IN lOW A 1840- 1908 
IN SHORT TONS 

Years I Tonnage II Years I Tonnage II Years Tonnage 

1840 • 400 1863 57,000 1886 4,315,779 - - .. ------ --------- ----- - ---
1 41 - _ .. _--- - - 500 1864 --------- 63,000 1887 ---- - - - - - 4,473,828 
1842 -_ .. _- - - - - 750 1865 --------- 69,574 1888 --------- 4,952,440 
1843 - - _. _--- - - 1,000 1 66 --------- 99,320 1889 ---------1 4,095,358 
1844 ---- -- - - - 2,500 1867 --------- 150,000 1890 --------- 4,021,739 
1845 -_ . . _----- 5,000 18G8 ------- -- 241,453 1891 --------- 3,825,495 
1846 --------- 6,500 l ei,!) ------- -- 295,10.5 1892 --------- 3,918 ,491 
1847 -- _. _--- - - 8,000 1870 ---------[ 263 ,487 1893 ---------1 3,972,229 
1848 -_ . . _----- 10,000 1871 --------- 300 ,000 1894 --------- 3,967 ,253 
18·H) --------- 12,500 1872 - -- ------ 336 ,000 1895 --------- 4,156,074 
1850 ---------1 1.5 ,000 ]873 --- ------ 3!l2,000 1896 --------- 3,954,028 
18.'51 ---- ----- 18.000 ] e 74 ------ .... -- 799,936 1897 --------- 4,611 ,865 
1852 --------- 20 ,000 187·5 --- ------ 1,231,547 1898 --------- 4,618,842 
18·53 ----- ---- 23,000 ] 76 --------- 1,250,000 1899 --- - ----- 5,177,479 
18·5-1 --- ------ 25,000 1877 --------- 1,300 ,000 1!l00 --------- 5,202,939 
1855 --------- 28,000 ]878 ----- ---- 1,350 ,000 1901 --------- 5,617,499 
1856 --------- 30,000 1870 ----- ---- 1,400 ,000 1902 - - ------- 5,904, 766 
1857 --------- 33, 000 188() ------- -- 1,461, J16 1903 --------- 0,419,811 
1858 --------- 37,500 J88] ----- - --- 1,960,000 1904 --- - ----- 6,519,933 
1859 -------- - 42,000 J882 --------- 3,920,000 1005 ---- ---- - 6.798,609 
1860 --- - ----- 41,920 ] 88~ --------- 4,4;;7,540 1906 ----- - - - - 7,266,224 
1861 ------- - - .50,000 .1884 --------- 4,370,566 1!l07 ------ --- 7,574,322 
1862 ------- -- 53,000 1883 --------- 4,012,575 1908 ------- - - 7,149,517 

Data for the years preceding 1883 are very meager. The 
F eder al Census for 1850 r eports 359 minets under the head of 

'Data obtained largely from the Federa l Census reports a nd t he publica tions of the 
United States Geological Survey. 
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trades and professions but gives no other facts relative to the 
mining industry in Iowa. The Federal Census for 1860 reports 
sixty-nine mines, capitalized at $34,900, in operation, employing 
174 men and producing 41,920 tons of coal valued at $92,180. 
Incidentally it is stated that the value of the output for 1850 
was $4,000_ which does not check with the figures given in the 
table above. 

In the census for 1870 the first statistics by counties are to be . 
found. According to this report the leading coal producing 
'counties were: 

TONS. 

Polk ... ........................ . . . ........ : ........ .. . .... 45,600 
Boone .......... ....... ....... .... .. .... .... ....... .... .... 42,143 
Mahaska .............................. .... .... .. ...... .... 32,550 
Webster .................... .. ............................. 32,400 
Wapello ................................................... 31,630 
Jasper .... .....•... . .......... . ...... .... ...... .... ...... . 20,720 
Scott •..................................................... 17,325 
Monroe ............................... . ................... 15,410 

Lesser amounts were produced by the remainder of the pro
~ucing counties of today. The total produdion fu the state 
was 263,487 tons valued at $874,334. It is interesting and in
structive to note that Scott ranked seventh in 1870, producing a 
larger tonnage than for any year, with the single exception of 
1906, since county statistics are available. It is probable that 
the earliest producing counties are faithfully indicated by the 
above list . . The statistical history of the industry by counties 
and for the state as a whole i~ shown in the tables appended 
herewith. The first table gives the total production by counties 
from 1883 to 1908 and the second table gives the total tonnage, 
average price per ton, average number of days worked and the 
average number of men employed for the state as a whole for 
the years 1875 to 1908 inclusive. 
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TABLE I-PRODUCTION OF COAL IN IOWA FROM 1883 TO 1908 

Counties 

Adams . . ......... . ....... 
Appanoose . ........ .. . .. . 
Boone ............ . ...... . 
Dallas • • ,0, ••••••••••• •• 0 

Davis •••••• • •• •• ••••• • • 0' 

Greene . . ................. 
Jasper .......... .. .... · . . 
Jefferson . . ... . ........... 
Keokuk • • • • • ••• 0 ••• 0 •• 0 •• 

Lucas ......... . .. · ..... . . 
Mahaska ••••• ,0' • •• ••• •• • 

Marion ... . .... .. ......... 
Monroe ............. . . ... 
Page .. ..... ... .. .... ... . 
Polk •• 0 • ••• •• •• 0 ••••• ••• 

Scott •••••• 0 ••• ••• • •••• •• 

Taylor ••• 0 ••••• • ••••••••• 

Van Buren . .......... . .. . 
Wapello . .... ... .. ....... 
Warren .............. ··· . 
Wayne ••• • •• ••• • •• 0 ••••• 

Webster . . .. . . .... . .... . . 
Other counties- and small 

mines •• 0 ••••••••••••• 0 

Total output. - . - . - .. .. 

Counties 

Adams ............ . ...... 
Appanoose ••••• ••• 0 • • •••• 

Boone •• , • •••••••• 0. 0 •• • •• 

Dallas ••••••• ••• 0 ••• 0 ••••• 

Davis •• •••••• 0 • •• • ••• • '0' 

Greene ........... ...... ... 
Jasper •• 0 •••••••• • •••••• 0 

Jefferson ••• 0 • •••• 0 ••• 0 • •• 

Keokuk .................. 
Lucas .... ..... . .......... 
Mahaska .... ... .... ... . .. 
Marion .. .. ... . . ..... . .... 
Monroe . . .... . . . ........ . 
Page .. . ............... .. 
Polk ........... . ..... . .. 
Scott . ... .. . .. ...... . .... 
Taylor . .. . ...... .... . .... 
Van Buren ...... . .... .. . . 
Wavello ..... . . . .... ... .. 
Warren ..... .... . . . .. . .. . 
Wayne . ..... ... .. ....... . 
Webster . ... .............. 
Other counties and small 

mines ................. 

Total output .......... 

'Combined output. 
tIncluded in small mines. 

38 

1883 

4,358 
144, 364 
523 ,019 
42,793 

590 
99,513 

. 51,389 
43,553 

560,045 
546,360 

1,038,673 
101,903 
104, 647 

838 
625,879 

4,160 
105 

1,880 
266,360 
14,367 
2,119 

278,387 

----------

4,457,540 

1888 

21,075 
235,495 
156,959 
54,457 
2,016 

122, 127 
308,200 
10,514 

607,002 
408,765 
936,299 
258,330 
261,962 

3,842 
336, 749 
10,170 
8,962 

29,075 
426,042 
19,155 
27,208 

178,881 

----------

4,952 ,440 

1884 1885 1886 I ,1887 

4,459 4,364 10,731 22,233 
178,064 27.5,404 168,000 179,593 
529,842 513,174 330,366 187,116 
41,647 36,944 24,624 45,270 
1,358 37,694 1,120 2,016 

107, 886 . 100,337 131,643 118,601 
51,896 101,276 320,358 159,083 
9,153 1,250 1,213 11 ,645 

482,652 417,554 610,741 670,888 
460,017 492,750 594,450 529,758 

1,044, 640 854,319 953,525 1,148,614 
108,735 112 ,012 158,697 238,218 
110,238 113,699 131,824 205,525 

1,130 2,037 1,736 1,993 
694,312 518,442 378,520 341,705 

4,280 6,650 3,360 9,670 
142 691 9,615 13,642 

1,991 1,336 9,003 29,491 
269,607 210,461 265,564 304,722 
15,374 14,364 26,132 27,772 
5,541 28,909 38,080 31,454 

239,696 162,732 120,710 163, 768 

---------- ---------- ---------- ----------
4,370,566 4,012,575 4,315,779 4,473,828 

1889 1890 1891 1892 

13,457 t t t 
285,194 284,560 409,725 411,984 
174,392 153,229 151,659 139,820 
67,0.55 .33,466 48,710 26,550 
3,825 t t t 

51,438 45,192 53,215 43,360 
199,152 173,044 267,202 163,860 

8,123 ''''351,600 *800 *1,000 
455,162 349,318 316,303 361 ,233 
339,229 "'351,600 "'800 ,x'l,OOO 

1,0.56,477 1,103,831 1,231,405 1,141,131 
145,180 153,506 165,867 134,400 
258,401 324,031 393,227 507,106 

2,768 t t t 
434,047 367,852 309,467 388,590 

9,446 t t t 
9,736 t 10,500 15,204 

39,258 47,464 36,166 28,946 
359,199 341,932 165,827 231,472 

14 ,515 8,470 2,·000 3,600 
17,480 25,415 45,000 62,078 

137,739 118,829 78,022 115,154 

----- ----- 140,000 140,000 140,000 

4,095,358 4,021,739 3,825,495 3,918,491 
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Counties 

Adams • •• • •• 0 •• 0 • •••••••• 

Appanoose •••••••• 0 •• 0 ••• 

Boone •• , . 0 •• 0 ••••••••••• • 

Dallas ••• 0 •••••• •• •• • ••••• 

Davis ••• • ••• 0 •• 0 ••••• • '0' 

Greene · .................. 
Jasper •• 0 ••• 0' 0 •••• • •••• 0 

Jefferson .0 •••••••• • •••••• 

Keokuk .0 .0 •• 0 • • 0 • • • ••• • • 

Lucas •••• 0 . 0 •••••••••••• 0 

Mahaska ••• 0 ••• •••• • ••••• 

Marion • •• 0 •••••• • • 0.0.00. 

Monroe •• 0 •••• • •• •• •• •••• 

Page •• 0 • • • 0 .0 . 0 •• '0' •••• 

Polk ••••• 0, '0. ,0' ••••••• 

Scott ' 0' • •• •• 0.0. 0 .0.0 . 0. 

Taylor •••• 0 ••••••• • •• ••• 0 

Van Buren ........ . ... .. . 
Wapello .... . .. . ..... .... 
Warren ... . .......... .... 
Wayne .. ... . .... ... ... . . 
Webster " . . . . ... .... .. . . 
Other counties and small 

mines • ••• •••••••• 0 • ••• 

Total ••••••••• 0 • ••••• 

Counties 

Adams • • • ••• •• '0' ' " • • ••• 

Appanoose •• 0 ••••• 0 •• 0 ••• 

Boone •• , '0' •••• • 0 • • • ••••• 

Dallas .0 ••••• • ' 0 ' •••. ••• • 

Davis ••••• • ••••.•••.•• '0' 

Greene • .0 ••• 0 •••••• ••••••• 

Jasper ••• • •••• 0 ••• ••• _,0" 

Jefferson ... . . . ........ . .. 
Keokuk •••••• 0 • • •••••• •• • 

Lucas ' ........ ... ......... 
Mahaska • •• 0 • • • •••••••• • • 

Marion . . ......... . . ... . . . 
Monroe .. ... . . ..... ... . .. 
Page •••• 0 •••• • • • •• •• • •• • 

Polk ••••••• •• 0 •••••••• •• 

Scott ...... .. ....... . . . .. 
Taylor · ............ . .. . .. 
Van Buren .. .. ; ...... . ... 
Wapello ., ........ . ..... . 
Warren ....... . ... . ...... 
Wayne ..... .. ...... . .. .. 
Webster ... . ... .. ..... . . . 
Other counties and small 

mines ............ . ... . 

Total ..... '.' ... . . ... 
·Combined output. 
tIncluded in sma)) mines. 

COAL STATISTICS 

TABLE I-CONTINUED 

1893 1894 1895 1896 'I 1897 

t t ---------- ---------- ----------
489,920 667,271 588,438 544,768 670,143 
172,070 241,522 268,422 316,756 292,.218 
13,461 10,201 6,061 *9,624 6,853 
t t ---- ------ ---------- ----------

18,000 5,220 7,197 *9,624 9,245 
162,639 121,804 155,707 164,110 175,316 

'*482 *1,127 ---------- ---------- ----------
152 ,097 142,750 266,394 214,474 289,478 

'*482 *1,127 ---------- ---------- ---- ------
1,419,930 1,152,988 1,01p,623 1,047,241 1,420, 510 

111,145 108 ,695 193, 768 93,023 129,502 
393,227 507,106 559,982 433,520 497,831 

t t ---------- ---------- ----------
271,731 395,647 485,360 546,051 489,136 

t t ---------- ---------- ----------
10,990 14,780 14,062 8,400 10 ,726 
22,867 23,619 9,896 8,396 5,760 

230,460 278,583 ~61,510 227,077 229,470 
3,000 12,649 6,116 12 ,824 6,610 

65,436 42,224 46,315 42,732 56,996 
117,096 103,009 123,882 134,704 168,899 

---------- ---------- 146,391 150,418 153,172 

3,972,229 3,967,253 4,156,074 3,954,028 4,611,865 

1898 1899 I' 1900 1901 1902 

---------- ---------- ---------- ---------- 19,751 
608, 165 636,421 680,094 721,997 900,337 
331,543 290,525 266,542 254,054 254,324 

7,907 10,804 16,777 16,987 18,845 
---------- ---------- ---------- ---------- 3,953 

12 ,920 17,568 17,044 18,810 11,573 
143,945 191 ,928 99,948 184,670 233,440 

---------- ---------- ---------- ---------- 10,610 
251,145 314,900 258,933 308,193 106,103 

6,600 32,419 227,921 221,058 246,400 
1,292, 787 1,273,473 1,142,017 929,110 723,567 

127,293 231,668 186,446 145,981 315',425 
584,578 689,004 755,286 1,038,332 1,406,905 

---------- -------..--- ---------- ---------- 10,070 
635,606 749,708 827,482 1,025,014 1,023,860 

---------- ---------- ---------- ---------- 10,358 
6,555 10,965 17,159 23,499 14,207 
6,600 9,385 12,108 12,572 14,816 

249,624 325,029 276,360 312,174 340,762 
7,120 34,815 24,724 14,661 20,127 

51,550 62,818 65,140 56,578 65,374 
137,548 124 ,841 123 ,660 146,020 149,615 

157,366 171,208 205,338 187,789 4,344 

4,618,842 5,177,479 5,202,939 5,617,499 5,904,766 
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TABLE I-CONTINUED 

Counties 1903 1904 1905 1906 1907 1908 

Adams . . .. .. ... '22,570 12,970 13,071 11,724 14 ,343 17,492 
Appanoose ... . . 893,021 872,920 884,2i8 1,101,595 1,123,409 1,159 ,181 
Boone ..... . .. . . 291,321 285,157 292,659 233,110 208,150 237,498 
Dallas . .. .. . . .. 15,467 13,086 5,000 5,522 70,042 174,585 
Davis . . .... . .. 3,160 ---------- ---------- ---------- 1,300 3,700 
Greene . . .... . . . 14,971 27,704 20,058 19,816 16,289 12,931 
Jasper . . . . .. .. . 270,804 258,098 306,164 388,582 397,297 393,516 
J efferson ...... . 6,844 9,810 3,379 3,744 4,000 t 
Keokuk . . . . .. . . 62,875 41,512 16,460 17, 144 27,716 18,301 
Lucas .... . . . .. . 295,554 189,895 147,093 97, 147 105,536 t 
Mahaska ..... . , 698,166 675, 113 714,945 602,487 757,778 809,233 
Marion .. .... .. ' 324,859 314,908 338,812 372,750 346,999 294,587 
Monroe ........ 1, 768,054 1,987,450 2,225,677 2,458,473 2,476,021 1,965 ,619 
Page ...... . . . . 16,343 18,302 14,013 11,235 14,338 11,364 
Polk .. .. . ... .. 1,032,164 1,130,668 1,210,320 . 1,369,506 1,460,203 1,618,895 
Scott . ... ... ... 12, 653 9,930 6,222 24,778 1,047 ----------
Taylor ..... . .. , 16,933 16,273 22,345 19 ,052 19,692 15,833 
Van Buren . .... 13,561 8,005 6, 192 12, 137 15,374 12 ,862 
Wapello . . ... . • 382,398 379,560 303,360 243;256 258,651 184,652 
Warren .. . ... . . 12,760 11 ,290 9,876 2,850 5,054 6,720 
Wayne . . ...... 105,170 98,879 112 ,549 136,694 146,901 126,159 
Webster .... .. . 138,296 134,538 113,393 109 ,522 80,275 63,218 
o the r counties 
and small mines '21,867 23,865 32,773 25,100 23,907 23,171 

Total ..... . 6,419,811 6,519,933 6,798;609 7,266,224 7,574,322 7,149,517 

• 
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TABLE II 

Yeius Short Tons 
Average Average Avers.ge No. 

No. of price per days men em-
ton worked pJoyed 

1875 ----------------------------- 1,231,547 $ 2.03 ----------, ------------
1880 ----------------------------- J,461, 166 1.72 ---------- ------------
1882 ----------------------------- 3,920,000 ---------- ---------- ------------
1883 ----------------------------- 4,457,540 ---------- ---------- ------------
1884 ------ - - --- ------------ - ----- 4,370,566 ---------- ---------- ------- ---- - , 
1885 ----------------------------- 4,012,575 ---------- ---------- ------------
1886 ----------------------------- 4,315,779 1.25 ---------- ------------
1887 ----------------------------- 4,473,828 1.34 ---------- ------------
1888 ----------------------------- 4·,952,440 ~ . 30 ---------- ------------
1889 ----------- ------------ ------ 4,095,358 1.33 ---------- 9,247 
1890 ----------------------------- 4,021,739 1.24 213 8,130 
1891 ----------------------------- 3,812,495 1.27 224 8,124 
1892 ----------------------------- 3,918,491 1.32 236 8,170 
1893 ----------------------------- 3,972,229 1.30 204 8,863 
1894 ----------------------------- 3,967,253 1.26 170 9,995 
1895 ----------------------------- 4,156,074 1.20 189 10,066 
1896 ------ ------------------,----- 3,954,028 1.17 178 9,672 
1897 ----------------------------- 4,611,865 1.13 201 10,703 
1898 ----------------------------- 4,618,842 1.14 219 10,262 
1899 ----------------------------- 5,177,479 1.24 229 10,971 
1900 ----------------------~------

5,202,939 1.38 228 11,608 
1901 ----------------------------- 5,617,499 1.39 · 218 12,653 
1902 ------------------------------ 5,904,766 1.A7 227 12,434 
1903 ----------------------------- 6,419,811 1.65 226 14,162 
1904 ----------------------------- 6,519,933 1.61 213 15,629 
1905 ----------------------------- 6,798,609 1.56 209 15,113 
1906 ----------------------------- 7,266,224 1.60 224 15,~60 
1907 ----------------------------- 7,574,322 1.62 230 15,585 
1908 ----------------------------- 7,149,517 1.65 205 16,439 

In 1908 Iowa ranked ninth in total production and eighth in 
value of output. She ranked second in both production and 
value of output of the states west of the Mississippi river. Mis
souri was apparently the first state west of the Mississippi river 
to produce coal on a commercial scale and held first place from 
1840 to 1873. In 1874 Iowa took the lead ·and retained it until 
passed by Colorado in 1900. The ten ieading producers of 
bituminol;ls coal for 1908 are as follows: 
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CHAPTER IV 

GENERAL SECTION OF THE DES MOINES STAGE 
OF IOWA 

BY JAMES H, LEES, ' 

It has been already emphasized in preceding pages of this re
port that the strata of the Des Moines stage present such rapid 
variations that a close correlation of beds and horizons as devel
oped in different areas of the Des Moines Measures is impos
sible. Hence it will be understood that the accompaIiying gen
eral section of the Des Moines stage or Lower Coal Measures is 
intended to represent in very broad outline only the succession 
of these beds as they are exposed in central Iowa. It is without 
question true that only in rare 'cases are beds which are devel
oped in one locality to be identified with those which occur. at 
other plac€$ some distance ' away. Thus the Chariton con
glomerate of Appanoose county cannot be considered as belong
ing to the same beds as the fragmentary limestones and ripple
marked sandstones of similar age in Dallas and 'Guthrie counties. 
But the presence of these beds in these widely separated locali
ties shows that the same conditions which were, prevalent in 
what is now southeastern Iowa were also active to the north
west and possibly elsewhere within the area now covered by the 
sediments of this period. The same situation holds good for the 
coals of the time. While the individual beds are in most cases 
quite local and limited in extent yet they usually lie in some
what definite horizons. This indicates that while the coal 
swamps were relatively small they were fairly abundant at a 
given time and the conditions which favored the accumulation 
of the plant remains were widespread, This is of necessity true 
since plant growth and the factors which favor the preservation 
and purity of vegetable remains as c~al are dependent upon 
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'climatic and crustal conditions. These conditions are more 
or less uniform over extensive territories and for considerable 
periods of time. As an instance of this the peat bogs of northern 
Iowa and other regions may be cited. These speak of conditions 
which have been stable for thousands of years, ever since the 
retreat of the last glacier from the surface of the United States. 
These bogs also serve to illustrate the situation of the beds of 
coal-basins of variable size and extent separated by consider
able stretches of barren territory. 

The beds of the Des ¥oines stage are usually divided in a 
broad way into three general divisions. These, as indicated in 
the section, are, from above downward, the Pleasanton, the 
Appanoose with its equivalent beds farther northwest, and the 
Cherokee . . Of these three the lower division, the Cherokee, is the 
most important, in Iowa as well as in Missouri and Kansas. 
This is true not only as regards areal extent, but still more 
markedly from an economic standpoint, since it is said that 
from eighty to ninety per cent of the coal mined in the Western 
Interior coal field (lomes from this member of the Lower Coal 
Measures. It will be seen from the section that shales are the 
preponderating element in this division, while sandstones are 
also quite important. Coal beds and fire clays play a minor 
part, although economically the former are exceedingly impor
tant. All these beds are wonderfully irregular in distribution. 
They thicken and thin with amazing rapidity and grade from one 
to another horizontally as well as vertically in a way to puzzle the 
most experienced of drillers as well as of geologists. The beds of 
coal vary in thickness up to seven feet with an average of about 
four feet. Their areal extent is usually not above a few hun
dred acres and many of them are much below this maximum. 
Many of them lie in depressions in the Saint Louis limestone and 
their limits are determined by this formation. The Cherokee 
beds form the eastern line of outcrop of the Lower Coal Meas
ures from Van Buren to Webster counties. Their maximum 
thickness will probably average 500 feet, although over most of 
their area they are considerably thinner. The numerous outliers 
of Des Moines beds which are scattered over the eastern part of 
Iowa probably belong with the lower phase. For the most part 
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these are related to the Iowa coal field, although a .few, notably 
the large area in Muscatine and Scott counties, are extensions 
of the Illinois field. . 

The Appanoose formation is typically developed in Appanoose . 
and neighboring counties, as well as across the state line in 
Missouri. The beds composing this division are much more 
regular in structure than those underlying them, and the coals, 
while thinner, are more continuous and dependable.(The most 
important of these coals is the Mystic seam, which underlies an 
area of about 1,500 square miles in .the two states. Although 
only about thirty inches thick on the av~rage its persistency 
enables it to be economically and profitably mined while other 
coals as thick but occurring under less favorable conditions are 
of necessity left to supply more urgent needs

jJ . 
Accompanying this coal seam are several re atively thin lime

stone beds marked, like the coal, by great continuity and uni
formity of character. Some shales and a conglomerate are also 
present. As has already been indicated there are in several 
counties along the western exposure of the Lower Ooal Measures, 
beds which correspond stratigraphically to these just described. 
If the correlation made in the accompanying section is correct 
the correspondence of strata is quite close and indicates more 
widespread uniformity of conditions than prevailed during Oher
okee times. None of the coals of these western counties,how
ever, rank in importance with the Mystic seam. 

The upper division of the Des Moines, the Pleasanton, is not 
of great importance in Iowa. While in Kansas these beds attiLin 
a thickness of about 200 feet and carry some important coal 
seams, they thin to the north and in Iowa are characteristically 
barren of coai and scarcely distinguishable from the next lower 
division. They thin rapidly in Guthrie county and probably do 
not extend beyond the 'northern limit of this county. 

It is not to be understood that these three divisions are sharply 
set off one from the other, for they are for the most part con
formable each to each and hence there are no clear dividing lines. 
The divisions are made because each phase exhibits certain well
marked features which set it off in a general way from the 
others. 
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In the section certain counties are given with each number of 
the series to indicate where these members are best developed. 
They also indicate the correlation of beds which seems most prob
able. Of course the lower beds or their equivalents will pass 
under the next succeeding ones to the west and may be pene
tr:ated here by deep drillings. As coal prospecting is carried to 
deeper and deeper levels in the western portions of the coal 
field, those' horizons which have proved so productive in the 
eastern counties are being reached and proven to be rich in their . \ 

coal content. Naturally the Coal Measures thicken westward 
from their eastern outcrop and this thickening is maintained 
at least as far west as the margin of the Missouri and Creta
ceous strata where these overlie the Des Moines beds. The 
thicknesses given for the various members r epresent their maxi
mum and minimum development in the various parts of their 
exposures. The total thickness of the Des Moines stage is prob
ably about one-half the maximum here given, or 750 feet. How
ever, in few localities where the entire body of sediments has 
been penetrated is this maximum approached. Most of these 
show about 500-600 feet as belonging to this stage. 

Attention is again {lalled to the fact that the correlations here 
given are general and tentative. Only the important coal hori
zons are noted although many drill holes and other sections 
show from four to eight, ten or even twelve seams in vertical 
series. The succession of strata indicated is such as would be 
encountered in crossing the coal field from west to east rather 
than in penetrating the series from above downward at any 
given locality, although the correspondence would doubtless hold 
good to a fair extent ,even in the latter case. 

FEET. 
32. Sandstone, sandy shales and shales, with occasional lime

stone bands, one quite persistent, a little above the middle 
of the bed. These beds appear to thicken toward the 
south and west (equivalent of Pleasanton shales of Mis-
souri and Kansas) . . ................ .. .. . ... .. ... 30 to 100 

31. Coal, the Lonsdale seam, sometimes divided by one or two 

• 

clay partings ............. · . .... . .................. 1 to 2:\h 
W.arren, Guthrie, Dallas, Madison. (Nos. 31 to 23 consti

tute the equivalent of the Appanoose formation of south
ern Iowa and the Henrietta formation of Missouri. The 
Appanoose formation is marked by great persistence of 
the strata.) 
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30. Shale, variegated, in places arenaceous, with very persistent 
seams of limestone and sandstone, a few inches to several 
feet in thickness ............. . .... .... ... ....... . 25 to 100 

Warren, Dallas, Madison, Guthrie. 

29. Coal, in places split up by thin beds of shale, fire clay, 
etc .. .. . .... . ................... . ....... .. ....... . 1 to 3 

Guthrie, Warren, Madison. 

28. Fire clay .. ... . . .. ........... .... : ... ..... · .... ; .. . ... 3 to 13 
Warren, Guthrie. 

27. Chariton conglomerate, in several beds alternatingly coarse 
and fine in character, the former more typical. Pebbles 
are chiefly limestone, with coal fragments and fossils, em· 
bedded in a matrix in part arenaceous, .in part magnesio-
.calcareous ............. ... . ...... .- ................ 15 to 25 

Appanoose, Monroe. In Guthrie county one of the lime
stones of No. 26 shows rolled pebbles and the sand
stones are ripple-marked, showing conditions similar to 
those which formed the Chariton conglomerate of the 
sontheast. 

26. Shales and limestones. In Appanoose county the shales are 
variable in color, gray to black, some arenaceous, bitum
inous or pyritiferous, in beds one to thirty 'feet thick; 'the 
limestones ar,e gray, subcrystalline, in beds one to ten feet 
thick. In Dallas are two beds of sandstone, one to twenty 
feet thick and three or four persistent bands of limestone, 
some fragmentary and fossiliferous, one to four feet thick. 
In Guthrie there are thin limestone beds with shales and 
a heavy bed of sandstone . ..... .... . . .... .. ...... 50 to 100 

Appanoose, Dallas, Guthrie, Madison, Warren. 

25. Coal, in Appanoose county' the Mystic seam, one and one
half to three feet thick, usually divided by one or two clay 
partings two to six inches thick ; in Dallas /lond Guthrie 

. the Marshall seam, six to twenty inches thick .... .. % to 3 
Appanoose, Dallas, Guthrie, Greene, Warren, Madison, per

hap's represented in Polk by one of the thin seams above 
the "first vein." 

24. Fire clay .................... . ....................... 1 to 8 
Appanoose, Guthrie, Madison, Polk. 

23. Limestone, "bottom-rock," in Appanoose county one t q, five 
feet thick; in Dallas and Guthrie two beds alternating 
with heavy beds of shale, average ...... ............ 15 to 35 

Appanoose, Dallas, Guthrie, Warren. 

22. Shales, sandstones, limestones; shales diversified, red, blue, 
gray, some fossiliferous bands, some transitional from 
sandstone, some sandstones heavily bedded. Limestone 
sometimes forming a "cap rock" .. .... .. .. ........ 25 to 130 

Warren,. Dallas, Polk, Guthrie, Boone. 
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21. Coal, in Dallas and Guthrie, the Redfield seam; in Polk 
probably one of the thin upper seams ..........•.... 1 to 5 

Warren, Dallas, Polk, Guthrie, Greene. Perhaps present in 
Boone as the upper horizon. 

20. Fire clay ............................................ 1 to 5 
Polk, Guthrie, Boone. The numbers below and also probably 

those from 22 to 20 correspond in general 'position and 
character to the Cherokee shales of Kansas. 

19. Shales and sandstones alternating, the shale beds from two 
to twenty-five feet thick, the sandstones from two to five. 
Some calcareous layers and true limestones locally de· 
veloped. Several thin veins of coal accompanied by beds 
of fire clay are present locally .................... 25 to. 150 

Appanoose, Monroe, Wapello, Polk, Dallas, Guthrie, W~bster 
Boone. 

18. Coal, doubtless represented in different counties by various 
seams. "First vein" of Polk county. Perhaps "upper· 
vein" of Boone county where it is sometimes bi-
partite ............................................ 1 to 6 

Appanoose, Warren, Guthrie, Dallas, Greene, Webster. The 
coal beds of Webster county are local. They may belong 
in this part of the Des Moines stage. 

17. Fire clay ............................... ............... 1 to 15+ 
Polk, Warren, Webster, Boone . 

• 16. Shales, black, light'colored, etc., limestone, in thin layers, 
sandstoIlSl .... ........ .. ................ .. . . ...... 25 to 80 

Polk, Dallas, Guthrie, Webster, Boone. 

15. Coal, "second vein" of Polk county ... .... . . .... .... ... 2 to 5 
Dallas, Guthrie, Webster, perhaps lower vein of Boone. 

14. Fire clay . ......... ........ .. .... ...... .. .... .. ...... 1 to 8 
Polk, Guthrie, Dallas, Webster, Boone. 

13. Shales, black to gray, sandstone; thin bands of lime-
stone .. .......... ...... .... .. ..................... 20 to 70 

12. Coal, "third vein" of Polk county, in places separated by 
bands of pyrite or shale. Probably deeper beds of Dallas 
and Guthrie. Perhaps represented in Webster county 3 to 8 

11. Fire clay ...... ....... . ...... .... . . ... . ..... . ...... .. 1 to 6 
Polk, Dallas, Webster. 

10. Shale, vari-colored; sandstone, ferruginous, etc., limestone 
locally developed ............ .. ..... . .. ...... .. . .... 5 to 50 

Jefferson, Hardin, Polk, Wapello, Guthrie, Webster. 

9. Shales, variegated, in places arenaceous; fire clay; in places 
some relatively thin seams of coal in the shales; local 

. layers of limestone and sandstone . . ... ........... 25 to 180 
Warren, Appanoose, Mahaska, Jefferson, Monroe, Polk, 

Jasper. 
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8. "Cap rock," an arenaceous limestone, locally developed. 0 to 2 
Jasper, Wapello. 

7. Coal, in places a number of seams from a few' inches to two 
feet thick, separated by a few to many feet of shale and 
sandstone of the overlying and underlying members .. 1 to 4 

Wapello, Jefferson, Marshall, Warren, Jasper, Mahaska, Mon· 
roe, Appanoose. 

6. Shales, black, gray, blue, etc. In some places sandstone 
layers are intercalated and locally a thin limestone bed 
is present ....................................... 10 to 130 

Appanoose, Wapello, Jefferson, Keokuk, Van Buren, Monroe, 
Warren. 

5.. "Cap rock," developed in places .. . . . ..... .. ' .. .... .. .. . . 1 to 2 
Jasper, Wapello, Keokuk, Marion. 

4. Coal ; in places two or more seams are present, divided by 
several feet of shale. In places rests directly on St. Louis 
limestone ... .. . ' .............. . . ....... ...... . . . ... 1 to 7 

Keokuk, Van Buren, Jefferson, Mahaska, Wapello, Monroe, 
Appanoose. 

3 . . Fire clay, in places rests directly on St. Louis limestone. 
In places absent. ... .. ...... ........ . . .............. 2 to 15 
Van Buren, Keokuk, Wapello, Mahaska, Monroe. 

2. Shales, of various colors, in places arenaceous. Locally true 
sandstones are developed as intercalated layers. In places 
all are absent. ......... .. ...... . ....... . ...... . . . 10 to 100 

Van 'Buren, Wapello, Appanoose. 

1. Sandstone, in places a gradation from arenaceous shales, 
not always present ................................. O to 25 

Van Buren, Keokuk, Appanoose, Wapello. 
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CHAPTER V 

THE" CARBONIFEROUS SECTION OF SOUTHWESTERN 
IOWA 

INTRODUCTION 

It is important from a scientific as well as an economIc stand
point that an accurate and complete section of the Carboniferous 
of southwestern Iowa be made. Moreover recent investigation 
has shown that instead of being simple in its structure, deforma
tions important and unusual ,for Iowa exist in this portion of 
the state. ' 

Many prominent geologists have been workers in this field and 
have come to different conclusions as to the thickness and suc
cession of the strata. There also has been in the last few years 
a great development of the coal mining industry and more than 
three hundred men are now employed in mines opened in the 
Nodaway coal seam in Adams, Page, and Taylor counties. 

In the interest of this industry and for the guidance of pros
pectors in search of coal the stratigraphy and extent of this 
coal field should, as far as possible, be accurately worked out 
and published. T'o this end, in the preparation of this paper 
every effort has been made to avoid inaccuracies, and while 
minor changes may have to be made, it is believed that as a whole 
the r esults 'arrived at will be found to be substantially correct . 
All the critically important , exposures have been examined in 
company with Professor Calvin, and the correlations arrived at 
by stratigraphy in nearly all instances have been confirmed by 
paleontological evidence .. 

AREA 

'The area covered by this report includes the six counties, 
Adams, Montgomery, Mills, Fremont, Page, and Taylor, situ
ated in the southwestern corner of the ·state. It is bounded on 

39 
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the south by the state of Missouri and on the west by the Mis
souri river. It extends east from the Missouri river an average 
of seventy-five miles and north of the south boundary of the 
state forty miles, and contains approximately 3,000 square 
miles. It is drained by several considerable streams flowing to. 
the southwest, all being tributary to the Missouri river. Com
mencing at the eastern boundary of the area and proceeding to 
~he west we have the East and West Forks of the One Huridred 
and Two river, the many different branches of the Nodaway 
river, the two Tarkio creeks, the East Nishnabotna river, the 
West Nishnabotna river with its branche~ Walnut and Silver 

• creeks, and Keg creek. Outside of the level river bottom lands 
the surface is quite undulating, the river valleys being exca
vated to the depth of one or two hundred feet. 

GENERAL RELATIONS OF STRATA 

In only a few instances have .the stratified rocks influenced the 
topography of the country, since the stream erosion has been 
wholly in · the Pleistocene, which is of considerable thickness. In 
many places on the divides between the streams it reaches to the 
depth of 200 feet. 

The superficial loess is only a few feet in thickness in the east
ern portion of the district, but this increases to the west until 'it 
reaches over one hundred feet in the Missouri river bluffs. In 

. fact, there are exposures of twice that thickness, a great part 
of which, however, is caused by landslides in the steep face of 
the bluffs. In the bluffs of the Missouri river exposures of the 

.drift are rare, and are not more than two or three feet in thick
ness. This great thickness of the loess does not reach much 
east of the West Nishnabotna river, where it becomes much 
reduced. Eastward of this river the drift deposits are often one 
to two hundred feet thick on the divides between the streams 
and in many cases reach below the water level in the adjacent 
nvers. 

In the field work the want of a topographic map has often been 
felt, as the correlation of different exposures but a few miles 
apart was rendered difficult by not knowing the exact elevation 
of each. This difficulty is further increased in pla~es by the 
heavy dip and faulting of the strata. 
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Lying unconformably on the Carboniferous in the northeast 
corner of Mills, nearly the whole of Montgomery, and the north
western part of Adams counties are outliers of Cretaceous sand
stones and shales, some of which reach the thickness of at least 
one hundred feet. Being composed of soft and incoherent mate
rials they do not usually modify the topography. 

The Missouri of southwestern Iowa is composed of 'shales, 
limestones and limited amounts of sandstone. The shales, which , 
comprise much the greater part of the strata, are generally cal
careous, so much so that even those in immediate contact with 
the coals ,effervesce readily with acid. The limestones ·occur in 
layers from an inch or two in thickness to ledges hyenty feet 
thick. Usually the limestones are highly fossiliferous., In all ' 
the Coal Measures exposures of Adams, Montgomery, Page, and 
rxaylor counties not a single sandstone is to be found. Deep , 
drillings also show a total absence of sandstone in the Missouri 
in these counties. The only sandstone known in the Missouri of 
Page county is in the J olmston .coal mine shaft west of Clarinda, 
where ther~ are in the shales eighty feet above the Nodaway coal · 
two thin sandstones a few inches thick, divided by a foot of shale. 
In Fremont county at the summit of the Carboniferous of Iowa 
there is found a conspicuous sandstone that is of great service in 
correlation. In the Missouri a large amount of the strata is 
difficult to classify, as it is often hard to state whether a certain 
rock is a limestone or a shale. Different observers are much 
governed by the personal equation. By the older geologists 
strata of this description were called marls, by more recent ob
servers impure limestones or calcareous shales. In nearly all in
stances in weathering they break down into clay and should be 
classified as calcareous shales. Likewise it is often difficult to 
state whether a rock is a shaly sandstone or a sandy shale. In 
Broadhead's sections many sandstones are given which the 
writer would without hesitation pronounce to be sandy shales. 
In the Missouri the different strata are very persistent, especi
ally along the strike, for miles showing but little change, and 
hence correlations can be made with confidence. Natural out
crops are few and are confined to the vicinity of the streams. 

, This requires that wide correlations be made and many local 



612 CARBONIFEROUS SECTION OF SOUTHWESTERN IOWA 

dips complicate the situation. Paleontology affords much aid 
but the 'same fossils are found throughout the whole series of 
strata and the main dependence must be upon stratigraphy. 

PREVIOUS GEOLOGICAL WORK 

N early forty years ago 9. A. White surveyed this part of Iowa 
and hi's Report of 1870 has been of much use in giving sections 
of outcrops that at the present time are much obscured. Reports 
have been published by the present Iowa Geological Survey on 
Montg9mery county by E. H. Lonsdale, Page county by S. Cal
vin, and Mills and Fremont counties by J : A. Udden. These 
have been of much service and have been freely laid under con
tribution. 

In considering the stratigraphy of a region it is indispensable 
that some standard classification be used and the General Sec
tion given by C. R. Keyes in his paper "Coal Measures of the 
Western Interior Basin," Volume 7, Proceedings Iowa Academy 
of Science, will be used with slight modifications. This section 
is believed to be the most accuratE:) and satisfactory oftany here
tofore published on the Upper Coal Measure section from Kan
sas City to Omaha. The paper by J. E. Todd, "Some Varrant 
Conclusions in Iowa Geology," Volume 13, Proceedings Iowa 
Academy of Science, describing the remarkable displacement of 
strata at Lake Wabonsie in Fremont county, is of great value 
in calling attention to an unusual feature of iowa geology not 
found elsewhere in the state. Recent examinations of the expos
ures at Lake Wabonsie and in the vicinity of Thurman confirm 
the views of Todd and show that a short distance south of the 

• Wilson section of White a fault of about 300 feet throw with an 
uplift to the north is present. In the same paper is given a 
general section of the Carboniferous as seen in natural outcrops 
in southwestern Iowa on the Missouri river, which agrees well 
with sections made from exposures examined farther east. This 
section of Todd's will be regarded as a type in the different cor
relations. Of the greatest aid and without which it would have 
been almost impossible to write this report has been the" Geol
ogy of Northwestern Missouri," in Part 2, Geological Survey of 
Missouri, "Iron Ores and Coal Fields," 1872, by G. C. Broad-
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head. In this report the author gives a section of the Upper 
Carboniferous from Kansas City to City Bluffs, now Burlington 
Junction, following the Missouri and Nodaway 'rivers, also a 
section of the strata of Atchison county, Missouri. It .has been 
possible from exposures in Iowa to connect the City Bluffs beds 
with the Atchison county group, and complete the Missouri sec
tion to the summit of the Carboniferous in that state. This sec
tion by Broadhead is one 'of the earliest published and should 
be given full recognition by succeeding geologists. Many refer-

, ences will be made to this section and wh~rever it can be made 
applicable his geographic names will be used. Brol;ulliead's sec
tion goes into much detail and many beds given in it are probably 
of on)y local importance. It is also possible there is some duplica
tion of strata. Like nearly all sections made from exposures of 
the strata it shows much excess in thickness over what i,s found 
in core drillings. Broadhead gives the total ~hickness of the 
Upper Coal Measures in ,northwestern Missouri as being 1,317 
feet, while in Iowa within a few miles of the south line of the 
state core drillings and outcrops show it thickness of about 950 
feet, the Iowa section reaching fully as high as the sJlction in 
Missouri. ' 

In Iowa the area between the WestervIlle limestone, the upper
most of the Bethany limestones exposed on Grand river in De
catur county, and the Forbes limestone exposed on the East 
Fork river at Bedford is so deeply covered by the Pleistocene 
that.it is almost devoid of exposures of the stratified rocks. On 
this account it would be 'impossible to make the connection be
tween these two limestones without the aid of Broadhead's sec
tion and the records of deep core drillings. 

GENERAL CHARACTER OF THE MISSOURI STAGE 

In the six southwest counties of Iowa there is exposed in na
tural outcrop 400 feet of the Missouri, leaving 550 feet which is 
known only by deep core drilling. The Des Moines was penetrated 
129 feet in the Clarinda drill hole, leaving an unknown amount 
beneath the bottom of the drilling. Deep 'core drill holes have 
been put down at Carbon, Clarinda, Coin, College Springs and 
Hamburg.' The records of those at Clarinda, Coin, and College 
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Springs are available and will be correlated with the general 
section: At Glenwood two wells 2,000 feet deep have been drilled 
by the state of Iowa. This drilling was done by the cable rig 
method and the records of the two wells are not· in agreement; 
Professor W. H. Norton gives the record of the first well in: 
Volume VI, Iowa Geological Reports, and summarizes the for
mations as follows: 

THICKNESS IN FEET. 

,Pleisto.cene . . ; ... . ... ......... . ..... . ........... . ...... .. .... 175 
Misso.uri .. ... .. ...... .. . ...... .. ... ...... .. .... . . ........ .... 670 
Des Mo.ines . ..... .. . . ....... . ' ..................... . .. ...... . . 390 \" 

Mississippian ........................... . ..... · .. .. ..... . .... . . 230 
Devo.nian ...... : .. . . ......... . .... .. ......... ... .. . .. .. . ' ... .. 135 
Silurian ....... .. ....... . ........ . .... : . . ~ ' .......... .. .. .... 400 

The first stratified rocks found ·beneath the Pleistocene at 
Glenwood are ' evidently the Plattsmouth limestones. 

The general se,etion of Keyes for the Missouri is as follows 
and will be correlated with Broadhead's section in 'parallel col
umns. 
KEYES' GENERAL SECTION OF THE MISSOURI CORRELATED WITH BROADHEAD'S 

GEN-l'RA~ S~CTION FROM KANSAS CITY TO CITY BLUFF/!, TOGETHER 
, WITH THE ATCHISON COUNTY GROUP 

KEYES. 
THICKNESS 

IN FEET. 
Atchiso.n shales ...... . .... . .. .. 500 

Fo.rbes l;ilil'estone ......... ,.. .. 30 

Platte shales ...... '. ' ...... '. ' ... 150 

Plattsmo.uth limesto.nes . ... : ... 30 

Lawrence shales .... ... ... . . .. 300 

Stanto.n limesto.nes . .. ......... 35 

Parkville shales ........ .. . ... 100 

Io.la limesto.ne .. .... ..... ... .. 50 

Thayer shales 75 ' 

Betqany limesto.nes ........... 100 

To.tal ... .. . ..... .......... . 1400 

BROADHEAD. 
THICKNESS 

NUMBERS. IN FEET. 

Atchiso.n co.unty gro.up .180 
224-216. City Bluffs beds ....... 105 

215. No.daway co.al. ....... . 
214-187. Limesto.nes and shales. 67 

186. Fo.rbes limesto.ne. . . . .. 15 

185-153. Shales, thin limesto.nes 
a,nd sandsto.nes ' ...... 179 

152-150. Limesto.ne . .. ... ... .. 38 

149-122. Shales, thin limesto.nes 
and sandsto.nes . .. ... 235 

121. Limesto.ne . .... ....... 18 
120-109. Shales and sandsto.nes. 121 

108. Plattsburg limestone.. 18 

107- 99. Sandsto.ne, thin lime
sto.nes and shales... 83 

98. Limesto.ne ....... ..... 30 
97- 91. Shales with two. lime-

sto.nes ..... . ........ ' 40 

90- 74 . Limesto.nes with inter-
bedded shales ....... 126 

To.tal ... , .... .. ... ... ..... .. 1255 
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Broadhead was unable to make the connection between the 
City Bluffs beds and the Atchison county group and supposed 
there was an interval of fifty feet between them. Recent investi
gation in Iowa shows that the Atchison county group comes 
immediately on the City Bluffs be~s with little if any ~at~s. 
Keyes states that according to deep drilling north of ~t. Joseph 
the lola limestone fails, bringing the Thayer and Parkville shales 
into contact with each other. 'The Clarinda drilling corroborates 
this and Broadhead's name "Parkville" will be used for the 
united shales. On the Missouri river the Lawrence shales are 
divided near the middle by an important limestone, Broadhead;s 
number 121, to which Keyes has given the name "Iatan." The 
shale member beneath the limestone he has named" The Weston 
Shale" and the one above" The Andrew Shale." These names, 
often used by Broadhead, will be adopted here. Broadhead re-

. peatedly speaks o{the Plattsburg limestone and as it is the Mis
souri river section instead of the Kansas section under consid
eration his name will be used instead of it Stanton" as being the 
most appropriate. 

Keyes' section modified to meet the conditions found in Iowa 
is as follows: 

Atchison shales. 
Forbes limestone. 
Platte shales. 
Plattsmouth limestones. 
Andrew shale. 
Iatan limestone. 
Weston shale. 
Plattsburg limestone. 
Parkville shale. 
Bethany limestones. 

Todd's general section· of the Carboniferous of southwestern 
Iowa as exposed on .the Missouri river gives more detail and 
as it is believed to be accurate it will be given and correlated 
with Keyes' general section. 
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TODD'S MISSOURI RIVER SECTION. 

THICKNESS 
IN FEET. 

(16. Shales with two limestones two and 
four feet thick .................. 19 

Micaceous sandstone ...... . ........ 10 
14. Shales with a thin limestone... .. .. 39 j 15. 

Atchison shales, 307 feet . ... ... 13. Limestone ......................... 12 

Forbes limestone .. ... .. ...... .. · 

1

12. 

11. 
L 10. 

Shales with five thin limestones and 
four sandstones ....... . .. .. .. .... 185 

Shales, limestones, and coal....... 12 
Shales with three limestones .... .. 30 

9. Limestone ....... : .. . .. ... ...... .. 20 

8. Shales with two thin limestones .. . . 12 
7. Sandstone ........... .. ......... ,. 12 
6. Shales with three or four limestones 45 

Platte shales, 69 feet....... . . .. { 

r 5. Limestone ........................ 20 
Plattsmouth limestone 39 feet ~ 4. Shale ...... ...... .. .... .. . ... ... . . 5 

, ., I 3. Sandstone ........................ 4 
L 2. Limestone .. ................. . .. .. 10 

Andrew shales, 25 feet ....... . . 1. Shale .......... ... ........... . . .... 25 

Total ........................... 460 

The horizon of the Nyman coal is in the upper part of No. 14 
and the coal in No. 11 is the Nodaway coal. The Platte shales 
contain a large amount of limestone and the deep drilling ill 
Page -county shows that these limestones amount to at least one
third of the total thickness of this member. One layer often 
rivals the Forbes limestone in magfiitude. It will be noted that 
tlie Plattsmouth limestone is divided by sandstone and shale, 
and is thus a double limestone as is shown in all the deep drilling 
in Page county. It is equivalent to numbers 150-151-152 of 
Broadhead's section. Keyes suggests that eventually the Atchi
son shales may have possibly the same formational rank as the 
Des Moines. 
. Above the Nodaway coal in the Carboniferous of Iowa a great 

. change in the character of the strata takes place. ' Below this 
:coal, in the Missouri, nearly one-half of the section is composed 
of thick heavy limestone, which occurs in layers up to thirty feet 
in thickness. The shales, except those of the thick Andrew 
shales, are usually thin and cal-careous. In the Clarinda drilling 
not a single sandstone was found in the Missouri. The Carbon
iferous above the Nodaway coal reaches a thickness of 300 feet 
but has less than fifteen feet of regular and persistent limestone 
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layers. The City Bluffs beds immediately overlying the cap . , 
rock of the Nodaway coal are at least 200 feet thick, but are 
composed wholly of shales. Even the Tarkio limestones are 
interbedded with shales that amount to three-fourths of their 
total thickness. 

The Atchison shales of Keyes should be divided into subor
dinate formations for facility of description. The Braddyville 
limestones, City Bluffs beds, and Tarkio limestones are terms 
used in the Iowa and Missouri-Geological Reports and these will 
be used here, their limits :fixed and the terms definitely correlated 
with each other. 

The following names will be used for the different formations 
of the Atchison shales. 

THICKNESS IN FEET. 

McKissicks Grove shales .......... . .......... . . . . ... . . .. . .. . . 75 
Tarkio limestones ....... . .... . ............ . ................ . . 25 
City Bluffs shales ..................... . ................... . .. 210 
Braddyville limestones .. . ... .. ..... . . . ............ . ..... . .. .. 50 

360 

Several years ago a core drilling was done at Clarinda in 
search of coal seams below the Nodaway coal, which is mined 
at that place. 'The core has been preserved and was examined 
and measured by A. G. Leonard and Geo. L. Smith and the 
record published in Volume XII, Iowa Geological Survey. 
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RECORD OF THE CLARINDA DIAMOND DRILL HOLE IN THE NORTHEAST 
P~RT OF TOWN CORRELATED WITH THE GENERAL SECTION 

. (SE. 'A OF SEC. 30, TWP. 69 N., R. XXXVI W.) . 

Nodaway coaL .... . ....... . 

Braddyville limestones, 
42 ·feet. .. . .......... .... . 

Forbes limestone, 18 feet. . 

Platte' shale, 86 feet ... . .. . 

Plattsmouth limestone, 40 
feet . .... .. ..... . ..... . 

Andrew shales, 172 feet. .. 

Iatan limestone, 16 feet. .. 

109. 
108. 
107. 
106. 
105. 

r 104. 

)
' ~::: 

10l. 
100. 

I 
99. 

,98. 
97. 

, 96. 
L 95. 

THICKNESS DEPTH 

Drift .... ... . ...... . 
Shale, blue .... ... . . 
. Lim.estone. . ....... . 
Shale, black .. .. . · . . . . 
Coal .. .......... . .. . 

Fire clay .... .. . . . . . 
Shale, graY, calcareous 

and fossiliferous .. . 
Shale, dark ......... . 
Limestone ... . ... : .. 
Shale, calcareous .... . 
Limestone ........ . 
Shale, calcareous . . . . 
Limestone .. .... ... . 
Shale ............. . 
Coal .. .... ........ . 

FEET_ FEET. 

43 
5 
4 
1 
I%, 

2:JU 

17 
2 
2%, 
1:JU 
6 
12-3 
3 
6 

1-3 

43 
48 
52 
53 
54%, 

57 

74 
76 

. 78%, 
80 
86 
872-3 
902-3 
962-3 
97 

94. Limestone ..... . .... 18 115 

117 
119 
121 
123 
138 
142 
178 
185 
186 
189 
201 

r 
93. 
92. 
9l. 

J 

90. 

88. 
87. I 
89. 

86. 

I 85. 
84. 

L 83. 

r 82. 
I 8l. 
~ 80. 
I 79. 
l 78. 

r 

1 
l 

77. 
76. 
75. 
74. 
73. 

72. 
7l. 
70. 
69. 

Shale ... .. _.... . .. . 2 
Limestone .......... 2 
Shale, dark, calcareous 2 
Limestone ........ . . 2 
Shale, calcareous .. _. 15 
Limestone .. . .. . ... . 4 
Shale, dark blue .... , 36 
Limestone .. . . .. . ... 7 
Shale, black......... 1 
Limestone .... . ..... 3 
Shale, black......... 12 

Limestone .......... 7 
Shale, blue.......... 1 
Limestone ... . ...... 2 
Shale, dark blue. . . .. 8 
Limestone, carrying 

fusulinas ... .. . . . . 22 

Shale, dark blue. . . . . 4 
Shale, calcareous... 16 
Limestone .......... 6 
Shale, calcareous.. .. 11 
Shale, red, green and 

blue ............. 22 
Limestone .......... 1 
Shale, dark blue .. . . 93 
Limestone .. . .... . .. 4 
Shale, dark blue, cal-

careous . in part. . .. 15 . 
68. Limestone .......... 16 

208 
209 
211 
219 

241 

245 
261 
267 
278 

300 
301 
394-
398 

413 

429 

BROAD
HEAD'S 

NOS. 

215 

186 

152 

150 

121 
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Weston shales, 76 feet. ... 

Plattsburg limestone, 19 

( 67. 

I 
I 

66. 
65 . 
64. 
63. 
62. 
6l. 
60 . 
59. 
58. 

57. 

l 56. 
55. 
54. 
53. 

THICKNESS DEPTH 
FEET. FEET. 

Shahil, black and 
green . .. .. ..... . . 

Limestone .. . ...... . 
Shale, black . . ... ... . 
Limestone . .... .... . 
Shale, black .. .. .. .. . 
Limestone . ... . . .. . . 
Shale, green and black 
Coal ...... . .... . . . . . 
Shale, green and black 
Limestone, impure, 

13 
2 

16 
1 
1 
1 
6 

% 
6% 

argillaceous ... ... 6 
Shale, black...... ... 13 
Limestone .......... 1 
Shale, black. ... .... . 4 
Limestone . . .. . ..... 2 
Shale .. ...... ... . . . 3 

442 
444 
460 
461 
462 
463 
469 
469% 
476 

482 
495 
496 
500 
502 
505 

feet .. . .. ... .......... . 52. Limestone . .. .... . . . 19 524 

528 
529 
537 

tk r 5l. 

II 50. Parkville shales, 22 feet. . . ~ 49. 
48. 

Westerville 
limestone .. ....... . 

De Kalb limestone .. 
Winterset 

limestone .... . . .. . 

Earlham limestone .. 

Fragmental 
limestone' ... .. ... . 

I 
L 47. 

46 . 
45. 
44. 
43. 
42. 
4l. 
40. 
39. 
38. 
37. 
36. 
35. 
34. 
33. 

J

r 32. 
3l. 
30. 
29. 

l 28. 
27; 
26. 

Shale, gray and black 4 
Limestone .... .... .. 1 
Shale .. .. .. .. .... . . 8 
Limestone, argilla-

ceous .. ...... . .. . 4 
Shale, green and black 5 

Limestone ..... ..... 10 
Shale, dark blue .... . 16 
Limestone . . . . .. .. .. 4 
Shale, dark blue . .. .. 2 
Limestone .. .. .... . . 22 
Shale, black and green 10 
Limestone · . . . . . . . . .. 31 
Shale, black..... . ... 8 
Limestone .. ... ..... 2 
Shale ............. . 2 
Limestone .......... 13 
Shale, black ........ 3 
Coal .... . .......... 5-6 
Fire clay............ 2 1-6 
Limestone .......... 9 
Shale .. ..... . . ..... . 4 
Limestone . . ..... ... 5 
Shale . . . . .. . ........ 13 
Limestone . . ....... . 6 
Shale ... . . . . . . . .... 1 
Limestone .......... 1 

541 
546 

556 
572 
576 
578 
600 
610 
641 
649 
651 
653 
666 
669 
669 5-6 
672 . 
681 
685 
690 
703 
709 
710 
711 

BROAD
HEAD'S 

NOS. 

108 

90 

74 
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BBOAD-
THICKNESS DEPTH HEAD'S 

FEET. FEET. NOS. 

25. Shale, gray . . ........ 4 715 

I 
24. Sandstone, micaceous 7 722 
23. Shale, sandy ........ 25 747 
22. Sandstone .0 ••• • 0 ••• 1 748 

I 
21. Shale ............ . .. 5 753 
20. Coal ....... . ... . . . . 1 754 
19. Shale · ............. 1 755 
18. Limestone, a r gill a· 

I 
ceous ............. 3 758 

17. Shale .............. 1 759 

I 
16. Sandstone . . ........ 4 763 
15. Shale, black ......... 1 764 
14. Sandstone, sandy 

I shale, fine, micace· 

n" Mo'n", 129 r"t.'''''1 ous . . .... ......... 19 783 
13. Shale · . .... ........ 9 792 
12. Limestone . ......... 1 793 
11. Shale · . . ........... 4 797 
10. Limestone . ......... 6 803 

9. Shale . . . ........... 5 808 
8. Limestone '0' • •••••• 2 810 
7. Shale, black . . . . ..... 3 813 
6. Coal . ............... 1-3 8131-3 
5. Sandstone . ......... 7 8201-3 
4. Limestone . ......... 52-3 826 
3. Shale . .... . ..... . .. 3 829 
2. Limestone . ...... . . . 2 831 
1. Shale .............. 9 840 

In this section the Bethany limestones with their interbedded 
shales reach a thickness of 165 feet. The same limestones in 
Decatur county, according to H. F. Bain, have a thickness of 171 
feet. The coal No. 34 is also found beneath the Earlham lime
stone in both Madison and Decatur counties. The base of the 
Missouri is placed at No. 26, below which there is a change 
in the strata that can not be adequately described or shown in 
a published section. To the depth of 711 feet no sandstones or 
even arenaceous shales are shown, while in the lower part of 
the record they become an important part of it. The shales be
come arenaceous and bituminous and are different in appear
ance from those higher in the record. Much less limestone is 
shown and that which does occur is darker in- color and more 
argilllweous than the upper limestones. Anyone conversant with 
the Carboniferous of Iowa would at once place all below No. 26 
in the Des Moines. 
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STRATIGRAPHY OF THE MISSOURI STAGE 

No core drilling in southwestern Iowa has been deep enough 
to pass through the . whole thickness of the Des Moines. The 
record shows a thickness of 129 feet, leaving an unknown amount 
beneath the bottom of the drill hole. As all of the outcrops of 
the Carboniferous in southwestern Iowa are confined to the im
mediate valleys of the streams the different exposures will be 
traced on each from the south boundary of the state northward, 
beginning in the eastern part of the territory under considera
tion. The different outcrops in each valley will be described and 
at least one representative section will be given and correlated 
with the general section. 

, ONE ' HUNDRED AND TWO RIVER DRAINAGE. 

At Bedford on the East Fork of the One Hundred and Two 
river a twenty-foot ledge of limestone has been quarried, but 
at the present time the quarry is abandoned and the quarry pit 
is filled with water. Only a few of the upper layers can now be 
seen. In the opinion of Professor Calvin this limestone is to be 
referred to the Forbes limestone. It is in the line of strike of 
this limestone in the state of Missouri and without doubt may 
be correlated with it. 

West of Hopkins, Missouri, the Nodaway coal has been mined 
on the One Hundred and 'Two river within a few miles of the 
Iowa state line. Broadhead states that in Missouri the One 
Hundred anq Two river is the eastern limit of the Nodaway 
coal. In Iowa the West Fork river is prohably the eastern 
limit of the coal to at least a short distance north of New 
Market. 

Commencing one-half mile east of New Market and extending 
to a short .distance east of the West Fork river is an important 
coal mining locality that for many years has done a large ship
ping ' trade in the well known New Market coal. This coal is 
mined from the Nodaway coal seam, the only coal bed in south
western Iowa which is workable at the present time. 

. . 
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NODAWAY COAL AT THE CAMPBELL MINES ONE MILE EAST OF NEW MARKET 

FEET. INCHES. 

7. Shale, light gray ................ .. .............. 80 
6. Limestone, light blue, in two layers. . . . .. .. .. . . ... 3 
5. Shale, gray, nonlaminated, with nodules of impure 

limestone ............ .. ........ . . .. .. ... . ..... 2 6 
4. Coal .. ...... . .... . ..... . ..... . ... . ... .. ...... . ... 18 
3. Shale, light gray, laminated.... .... .... .... .. .. .. 1 6 
2. Limestone . . . ... .. . ... .. .... .. .... .. .. .. ' . ... . .... 8 , 
1. Shale, light blue ....... : ... . .... . . . . .•. . . . . . . . . . . . 12 

Total .... . .... . ........ . ... . .......... . ......... 101 2 

In the roof and bottom shales of the coal . the following fossils 
have been found: Enteletes hemiplicata, Dielasma bovidens , 
Productus semiretic'Lblatus, A.mbocelia ' planoconvexa, Derbya 
crassa, A.llorisma granosum, Aviculopecten, Pinna, and many 
pl'ant remains .. 

No. 2 is called a sandstone by the miners but samples collected 
in the 'mines show it to be limestone. The dip of the strata at 
the New Market mines is to the southeast. The coal seam 
reaches, a short distance east of the West Fork river and' there 
ends beneath the superficial deposits. The Nodaway coal prob
ably does not continue far north of New Market until its line of 
outcrop passes over to the valley of the East Nodaway river. 

NODAWAY RIVER DRAINAGE. 

On the Nodaway river about ten miles south of the Iowa state 
line, near Burlington Junction, Missouri, is the exposure of the 
'City Bluffs beds to which Broadhead often refers. This excel
lent outcrop of the shales between the Nodaway coal and the 
Tarkio limestones is the most extensive known and is the' type 
locality of the City Bluffs shales. The following section is from 
Calvin. 

SECTION NEAR BURLINGTON JUNCTION, MISSOURI 

FEET. INCHES. 

20. Shale, blue .. . ...... . . ........................... 10 
19. S)lale, ye!Jowish green, calcareous .. .. .. ... .... ... 3 
18. Shale, marly, concretionary. . . . . . . . . . . . . . . . . . . . . .. 2 
17. Shale, bluish green, not calcar'eous.. .. ...... ... . .. 3 
16. Shale, yellowish, calcareous; concretionary........ 1 6 
15. , Shale, greenish blue ................ . ,............ 1 
14. Sandstone, calcareous, ferruginous.. . ............ . 6 
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13. Shale, sandy, with septarian nodules in the upper 
part . ................. ...... .. ........ ..... ... 10 

12. Limestone, impure, with obscure impressions of 
·fossils .. ............ .... . . . . .... .. .... .. .... .. 2 

11. Shale, sandy ............ .......... . .... ... . .. ... 2 
10. Limes'tone, impure, in thin bands 'alternating with 

sandy shale which carries septarian nodules near 
t he bottom ; fossiliferous ..... . . ..... .... . ..... 5 

9. Shale, gray .... . ... . .... . ................. .. .. . . 3 
8. Thin layer showing cone·in·cone at top and bottom, 

structureless in the middle .... .. .. .. ....... ... . 
7. Shale, gray, with occasional large septarian nodules 25 
6. Calcareous band, fossiliferous .. .. ' ..... . ......... . 
5. Shale, dark, with some calcareous bands, fossili-

ferous near top; down to level of water III river.. 25 
4. Shale below level of river .. .. ' .' . . . . . . . . . . . . . . . . . .. 30 
3. Cap rock, limestone . ........ ..... ... ......... . .. . .. 2 
2. Shale .. ... ...... . .. . ........... . ... . .. . . . . ... . .. 4 

7 

4 

1. Coal, Nodaway ...... . .. . . ............ . ... . ... . . . 1 6 

Total.,. .. ,. .. ,.,.,.,.,. . .. ... : . ,.. : ,. .. ,.,. : .,. .127 

623 

On the Nodaway river at Braddyville, a short distance from 
the south boundary of the state, is an outcrop of a series of lime
stones and shales well known as the Braddyville limestones. 
Between the Forbes limestone and the Nodaway coal in the state 
of Missouri Broadhead o'ives a sequence of .sixty-seven feet of 
limestones and shales. This interval is not well seen in the out
crop in Iowa but core drillings show a thickness of forty to 
sixty feet of these limestones with their interbedded shales. At 
the present time a large part of the outcrop is much obscured 
and Professor Calvin was unable to give as full a section as 
earlier observers. Broadhead gives a section that does not cor
respond with either 'White or Calvin, whose sections agree with 
each other except in some minor details. White's section giving 
layers both above and below that of Calvin's is used. 

WHITE' S BRADDYVILLE SECTION 

FEET. INCHES. 

7. Yellowish shaly marl with occasional layers of im-
pure limestone .......... . ...... .. ............. 5 6 

6. Layer of compact limestone. . . . . . . . . . . . . . . . . . . . . . . 6 
5. Dark-col9red carbonaceous shale passing upward 

into light blue clayey shale. . . . . . . . . . . . . . . . . . . .. 2 6 
4. Layer of compact, bluish, impure limestone. " .. .. . 6 
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3. Bluish carbonaceous shale with thin calcare~us 
seams ...... .. .... . ........................... 4 

2. Hard, bluish, impure limestone . .............. . .... 2 6 
1. Bluish concretionary and shaly limestone. . . . . . . . . . 1 6 . 

Total . . . ............... .. .... .... .. .. .. ....... '" 17 

This section is equivalent to numbers 99-103 of the Clarinda 
drill record. While the Braddyville section does not cover the 
whole in~erval between the Forbes limestone and the Nodaway 
coal, which at Clarinda is forty-two feet, at College Springs 
forty-five and one-half fee't, and at Coin fifty-three feet, it is 
thought this series of limestones and shale~ should be raised to 
the rank of a formation. A complete exposure of these lime
stones and shales outcrops at Lake Wabonsie in Fremont county, 
but the term Wabonsie is preoccupied by the Wabaunsee of the 
Kansas geologists. It is therefore proposed that the limestones ' 
and shales between the Forbes limestone and the Nodaway coal 
be known by the name often used in the past, the Braddyville 
limestones. "-

The strata at Braddyville are at the crest of an anticline that 
has an amplitude of about twenty-five feet and cuts out the 
Nodaway coal at that place. The dip south into the state of 
Missouri is quite mpid and brings in the Nodaway coal within 
two miles of the state line. To the north the dip is but little 
more than the slope of the Nodaway river in the opposite direc
tion so that the Nodaway coal appears low in the bank of the 
river at Shambaugh five miles north. The direction of this 
anticline is east of north and follows the course of the East 
Nodaway river. E xposures of the Braddyville limestone are 
found one mile north of Hawleyville and at Henshaw, where a 
dip of thirty-five feet in a quarter of a mile brings in the N oda
way coal at the same level as the limestone. This anticline is 
often. spoken of as the Hawleyville anticline. Farther north 
in Adams county on the same stream the Nodaway coal is being 
mined ' northwest of the -town of Nodaway. A short distance 
above this place the Braddyville limestone appears in the banks 
of the river and continues at intervals nearly to Corning above 
which place no outcrops are found on the East Nodaway river. 
At Shambaugh, five miles north of BraddYVllle, the Nodaway 
coal has been .mined for many years. (Figure A, pl~te XX.) 
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. One mile southeast.of Clarinda in the east bank of the N oda
way river is an excellent exposure of the Nodaway coal which 
may be regarded as the type section of this coal. 

NODAWAY COAL ONE MILE SOUTHEAST OF CLARINDA 

FEET. I NCHES. 

10. Yellow weathered shale. . . .......... ... ........... 4 
9. Black shale .... ," .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... 1 
8. , Yellow shale .............. .. . ........ . ... ... .... 1 3 
7. Yellowish impure limestone in one or two layers... 2 
6. Black shale . .. . ..... ... . . .... . ..... . . . .. . ........ 6 
5. Gray shale, calcareous, nonlaminated and non-

jointed; fossiliferous .. ... ....... . . .. .. .... . .. , 2 
4. Black shale . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
3. Coal , .. ..... ~ .......... . : .............. : ........ 1 6 
2. Drab shale, laminated . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 
1. Gray shale, down to water's edge. .. .............. 8 

To~al . . . . ... . ..... :. ..... ............ . ........... 22 3 

At the south end of the exposure the black shale No.4 wedges 
out and the gray shale No.5 immediately overlies the coal. The 
gray, nonlaminated and nonjointed shale No.5 is universally 
present in the roof shales of the Nodaway coal and by it and 
the contained fossils this coal horizon may be recognized with 
certainty. In Volume 2, "Coal Report," Iowa Geological Sur
vey, this shale is classified as 'an impure limestone. It fre
quently has imbedded in it thin discontinuous layers and nodules 
of impure limes tone that are called cement rock by the miners. 
The dip 'at Clarinda IS on the west limb of the Hawleyville anti
cline and is very heavy to the west, amounting to sixty-five feet 
within tw.o miles west of the Nodaway river. 

Two miles west of Clarinda the coal is mined at the Johnston 
mine at the depth of 180 feet. Several mines are being actively 
worked in the vicinity of Clarinda and a large amount of coal 
is annually placed on the ina~ket. From Clarinda to Villisca 
no exposures of stratified rocks are known. No development of 
the Nodaway coal has been attempted in this d~stance, although 
the coal has been found two miles southwest of Hepburn at a 
depth of' 130 feet. There has been an uprise of the strata in 
the vicinity of Villisca causing the Nodaway coal to be eroded 
at that place. A. few feet of limestones and shales outcrop one 
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mile east of the town, not sufficient for exact correlation, but 
without doubt they are to be r.eferred to the Braddyville lime
stones. Eight miles north of Villisca the ~odaway coal sets in 
high in the hills along the Middle Nodaway river and continues 
on both sides of the valley nearly to Mount Etna above which 
place no exposures are known on this river. 

At Carbon and in its vicinity a large mining industry has been 
in existence for nearly fifty years and the different openings 
in the coal are nearly innumerable. In an early day the co'a1 
was mined by drif~s driven in from the outcrop, but at the pres
ent time shafts only are used. The coal seam at Carbon being 
the Nodaway coal differs from the type section near Clarinda, ' 
only in having a bottom rock of limestone five feet in thickness. 

NODAWAY COAL A T CARBON " 

FEET. I NCHES. 

7. Shales .. . .................. ' ........ ..... ........ 20 
6. Limestone, cap rock .... . ........ . .. ..... ... ..... . 2 
5. Shale, blaCk, bituminous...... .... ...... ........ .. 6 
4. Shale, gray .. .... . . .................. ..... .. .. .. 1 6 
3. Coal .. . ...... . . . . .. ....... .... ...... . ........... 1 6 
2. Shale, gray .............................. .. ...... 2 6 
1. ' Limestone ............. ' ,' ...... " . " .. ... .. .. , .. . 5 

Total .... ........ ...... ............. . ...... ... . .. 33 

No exposures are known on the West Nodaway river above 
its mouth until Grant is ' reached, where there is an outcrop of 
limestone that in the opinion of Professor Calvin is the Forbes 
limestone. Less than one-half mile north of the northeast corner 
of Montgomery county is a better exposure of this limestone 'at 
the Fox quarry: 

FOX QUARRY 

FEET. INCHES. 

12. Broken limestone, shales and residual clay........ 2 
11. Greenish ,shale ...... ... ..... .... ...... .. ........ 4 
10. Limestone, light gray to buff, two ledges .... ... '" 3 6 
9. Calcareous shale .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
8. Limestone, gray ' to brown.. .. . .. .. . .. . . .... .... . .. 7 
7. Calcareous shale .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
6. Limestone, brown ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 
5. Shale, gray above, in lower portion bituminous.... 1 6 
4. Limestone, dark gray . . ..... .. . . . . ....... . .. . '. . . . . 9 
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3. Shale, gray .......................... -. . . . . . . . . . . . 1 4 
2. Shale, lower part carbonaceous. . . . . . . . . . . . . . . . . . . . 2 6 
1. Limestone .... -.................................. . 

Total ....... : ................................... 25 

Numbers 6-10are the Forbes limestone! and numbers 1-5 are 
to be correlated with the Platte shales. Along the _ river for 
several miles above this place the same limestones .are exposed 
at intervals. 

One mile south of the _ Fox quarry on Williams branch the 
Nodaway coal was mined many years ago. Three miles east of 
the last named locality the coal. is now bem:g mined by shafts 
at Briscoe. 

Several years ago parties at College Springs had core drilling 
done -near that place in search of coal. Through the courtesy 
of the driller, Jesse Stump of Coin, the record of the drilling 
was secured. 

RECORD OF CORE DRILLING SOUTHEAST OF COLLEGE SPRINGS. SOUTHEAST 
CORNER OF SEC. 17, AMITY TP., PAGE COUNTY, IOWA 

-r (" -pH""-1 yJ 

Pleistocene, 60 feet .. .. .. . 

r 63. 

I 62. 
61. 

I 60. 
~ 59. 

I 58. 
57. 

l 56. 
55. 

r 54. 

1

53. 
52. 
51. 

City Bluffs beds, 47 feet ... I 50. 
i 49. 

1

48. 
47. 
46. 

Nodaway coaL .......... . 
I 45. 
l44. 

, FEET. INCHES. 

Soil ...... ..... .............•... 5 
White sand . -. . . . . . . . . . . . . . . . . . . 2 
Yellow sand ... ................. 4 
Clay and gravel. ................ - 4 
Blue clay ...................... 25 
Yellow clay..................... 2 
Bowlders and graveL........... 7 
Yellow clay .............. ....... 5 
Blue clay....................... 5 

Limestone .... .. ............... . 
Shale ......................... . 7 
Limestone .... ................. . 
Shale .... .. .................... 3 
Limestone ..................... . 
Shale .......................... 3 
Calcareous shale ................ 1 
Shale ....... . ............ : .... . 
Limestone ...... .. .............. 1 
Shale .......................... 28 
Coal and shale in streaks. . . . . . . . 1 

6 

6 

8 
8 
5 

4 
2 
8 
9 
4 

3 
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·" 

Braddyville limestones, 
45% feet : .. ........... . 

Forbes limestone, 9 feet 
2 inches ........ . . . .... . 

r 43. 

I 
42. 
41. 

I 40. 
39. 
38. 
37. 
36. 
35. 
34. 
33. 
32. 
31. 

{ 
30. 
29. 

r 

28. 
27. 
26. 
25. 

\

24. 
23. 
22. 

Platte shales, 73% feet . . .. J 21. 
1 20. 

1

19. 
18. 
17. 

1

16. 
15. 
14. 

L 13. 

r 12. 

1

11. 
10. 

I 9. 
8. 

Plattsmouth limestone, I 7. 
26% feet. .............. 1 6. 

. 5. 

I 
4. 
3. 
2. 

L 1. 

FEET. INCHES. 

Shale .......................... 6 
Limestone .. .. . . . : . . . . . . . . . . . . . 2 
Shale ...... ... ..... .. ... ...... . 
Limestone .. ........ .. ...... .... 2 
Black shale .. .. ....... .. ....... 2 
Limestone ............ .. . ... ... . 7 
Shale . ...... . ...... ......... ... 1 
Limestone with shale partings . . . . 3 
Shale . .. ... .. . . .. • .. ,. . ......... 9 
Limestone ..... . ... . .. .. ........ 1 
Shale ......... . ........ .... .... 4 
Shaly limestone .... ......... .... 1 
Shale .. ....... ...... .......... . 3 

Limestone and flint ...... .. ...... 2 
Limestone .................. . -. . : 6 

Shale .... .. ...... .... .......... 2 
Limestone ... J • • • • • • • • • • • • • • • • •• 2 
Black shale ..... .. ... .. ..... .. .. 1 
Blue shale .. ................... . 1 
Limestone .. .. . .. ..... . .. .. ..... 1 
Shale .. .. ......... . ..... : .. . ... 1 
Limestone , . . . . . .. . . . . . . . . . . . . . . . 3 
Shale ... ....... .. ........ .. .... 3 
Green shale ....... . ........ . ... 2 
Limestone . ..... .. . ..... . .. ... . . 2 
Green shale . ....... ... .. . ..... : 3 
Limestone with shale partings... 3 
Green shale . ... ...... ...... .. : . . 3 
Gray s hale ...... .... .. ...... ... 37 
Limestone with shale partings... 4 
Shale ... . .... .... . ............. 1 

Limestone . ..... .. .... ..... .. ... 4 
Black shale . . .. . . ... ... ... .. . .. . 
Limestone .... . .... . .... . . ...... 1 
Black shale ...... ....... . .. .. .. 4 
Limestone . . ........ .. ... . .. .. . . 4 
Black shale .... .. .. . .... ... ..... 1 
Blue limestone ...... .. ....... . .. 4 
Shale .......... . ........... .. . . 
Limestone . ..... .... .. ....... ... 1 
Shale .. . .. ....... .. ...... .. ... . 
Limestone with shale partings . . .. 2 
Brown shale ....... ..... .... .... 1 

Total .. .... .. . .. ... . ..... .. . 260 

9 
10 

6 

4 
9 
1 
3 
6 
1 

4 

8 
6 

6 
6 
4 
6 
8 

4 

8 

6 

4 
4 

2 
5 

·3 
7 
4 
2 
6 
4 
8 
9 
3 

According to the record the limestone cap rock over the N oda
way coal is absent, which is unusual for this coal. Samples of 
the core from immediately above the coal prove Ii to be the gray 
calcareous non-laminated shale invariably found in the roof 
shales of the Nodaway coal. In this shale core were noted 
Aviculopecten and Euomphalus rugosus, usual fo ssils of this 
horizon. The bottom of the drilling evidently reaches into the 
Plattsmouth limestones. 



630 CARBONIFEROUS SECTION OF SOUTHWESTERN IOWA 

TARKIO RIVER DRAINAGE. 

A short distance north of the Ohicago, Burlington and Quincy 
railroad bridge over Tarkio creek at Ooin the Tarkio lime
stones are exposed on the east side of the creek well above t4e 
water level in the. stream. The outcrop is much weathered and 
is obscured by landslides so that the succession of the strata 
cannot be well made out at this place . . On the creek one-fourth 
mile above this outcrop a core drilling was done by the Black 
Diamond Ooal 00. of Ooin . . In the record the terminology of 
the driller is unchanged. 

DRILL HOLE ONE MILE NORTHEAST OF COIN, ONE-FOURTH MILE UP THE 
CREEK ABOVE THE PALMER EXPOSURE OF TARKIO LIMES';rONE 

FEET. INCHES. 

24. Clay.................. ... .. ..... . ...... .. . ... .... 9 
23. Bowlder ... . .... ..... . .. ......................... 1 
22. Light shale . .... .................... . ........ .. .. 16 8 
21. Gray shale . ......... .. ......... ... ... .. ........ . 11 4 
20. Gray limestone, impure, shaly .... .. ......... . . : .. 9 6 
19. Gray shale ........ . .. . ................. . .... , .. .. 32 2 
18. Limestone, impure, shaly.. .. . ... . .... . . .. ...... . 6 
17. Calcareous shale .................... .. .... ...... 2 
16. Light shale ... . .... .. ........................... 3 8 
15. Black shale ........................... .......... 2 
14. Coal ...... . .... . .. . .... .. ..... .. ................ 6 
13. Light shale .......... .. ...................... .. . 3 
12. Black shale ................................ .. .... 2 8 
11. Gray limestone, impu~e, shaly.................... 3 4 
10. Gray shale ... .. ~ .... : : . . . . . . . . . . . .. . . . . . . . . . . . . . 8 

9. Limestone, impure, shaly. ... .. . . .......... .. ..... 2 
8. Green shale ..................................... 16 9 
7. , Gray shale . ................. . ................... 37 3 
6. Gray limestone ..... . ... , ............. . .. ....... 1 ' 2 
5. Gray shale ................. .. .... ...... .... .... .. 44 3 
4. Cap rock, limestone . .. ........... . ... .... ....... 4 10 
3. Black shale ... :.............. .. ................ . 4 
2. Coal ........................... .. ............... 18 
1. Light shale ........................ . .. .. ........ 10 

Total ............ ..... : .......... . . . c ••••••••••••• 223 5 

At ·the time of the survey of Page county by Professor Oalvin 
it was impossible to make the connection between the Nodaway 
coal and the Tarkio limestones, but the ' putting down of core 
drill 'holes and the sinking of shafts attending the development 
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of the Nodaway coal at Coin renders it possible to fill the inter
val and complete the section. Number ' 22 in the drilling lies 
immediately below the lowest{layer of the Tarkio limestones seen 
on the creek only a short' distance away. The thick bed of shale 
that occupies the interval :tJetween the Nodaway coal and . the 
TarkiQ limestones reaches a this;kness of 212 feet. This great 
body of shale, well known' to the miners of southwestern Iowa 
as the "Big shale, " should be raised to the rank of a formation 
and given a geographic name. Broadhead repeatedly speaks 
of the City Bluffs beds and gives a section of nearly on~ hundred 
feet of these shales near Burlington Junction, Missouri. There
fore it is proposed that the shale formation between the bottom ' 

. shale of the Nodaway coal and the lowest layer of the Tarkio 
limestones be known by the old name of Broadhead's, the City 
Bluffs shale. It is evident that the N qdaway coal should be 
included in the overlying shales rather than in the Braddyville 
limestones. Two miles north of this locality a coal eight inches 
thick has been stripped low in the banks of the creek. This coal 
can be no other than number 14 in the drill record. It is also 
without doubt the same coal seam found in the Larrabee drilling 
northeast of Norwich. On a 'small creek just south of Coin a 
deep core drilling was carried to the depth of 450 feet in conse
quence of a rumor that a thick coal seam was to be found 150 
feet below the Nodaway coal. The record is given below and 
correlated with the general section. 

CORE DRILLING IN SOUTH PART OF COIN 

FEET. INCHES. ' 

Pleistocene, 32% feet..... 51. Surface clay ; ...................... 32 6 

(50. Gray shale ... . .. . ..... .... ........ 3 

1

49 . Yellow shale ......... . ...... . .. ... 2 
48. Gray shale . .. .... .. .......... .. ... 14 
47. Yellow shale . ... .............. ... . 11 

1

46. Gray shale ..... . . .. .... . .. ........ 28 
45. Gray limestone .... .... . .. . ........ 5 
44 . Light sha le ........ .. ............. 5 

City Bluffs shales, 200 I 43. Gray shale ..... . .... ........ .. .... 1 
feet ...... .. ... ....... . i 42. Black shale ............ . .......... 7 . 141. Light shale .... . .. . ............ . ~ . 29 

. 40. Soft gray shale .. .. .... ........... ·. 8 ' 
39. Limestone .... . .. . ...... . ......... . 

1

38. Gr:ay shale ........................ 76 
37. Gray limestone, cap rock. . . . . .. . .. .. 1 
36. Gray shale .... . ... ...... .. . ....... 4 

. L 35. Coal ........... .. ........ . ...... . . 

6 

8 
9 
4 
2 
6 
6 
2 
5 
4 

10 
3 
9 
1 

20 
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FEET. INCHES. 

f34. 

I 3-3. 
32. 

1

31. 
30. 
29. 

Braddyville limestones, i 28. 
53 feet........ . .... . . .. I 27. 

26. 

1

25. 

Forbes limestones, 1372 

24. 
23. 

l 22. 

Gray shale .... .... ... . ..... . ...... 10 
Gray limestone .................... 7 
Black shale........... ... ........... 2 
Limestone ..... ... ......... ... . .... 1 
Calcareous shale ..... . .... . . ..... . 
Lim'estone ....................•.... 
Calcareous shale ......... ... ... . . . 
Soft limestone, shaly.............. 4 
Light shale . . ... .. . ...... . .. ... .... 4 
Soft limestone, shaly............... 5 
Gray shale ........................ 10 
Limestone ......................... 1 
Light gray shale............ .. ..... 4 

8 
5 

2 
6 
6 

10 
6 

10 
4 
4 

feet ................. .. 21. Limestone .. .. ... . . . .. .. ... ..... .. 13 5 

f 
20. Black shale ..... . ....... . .... . .. .. 5 
19. Limestone .... ... .................. 3 
18. Gray shale ... . . . .............. . . .. 3 

\

17. Light shale .................. .. ... 13 
16. Limestone ... .......... .... .. . .... 4 
15. Gray shale ..... ............... . ... 26 

Platte shales, 8472 feet .... ~ 14. Gray limestone .................... 12 

1

13. White limestone ......... .. .. .. . . .. 6 
12. Black shale ............... .. ..... . 

1

11. Gray shale ..... .. ... ,....... ... ... 1 
10. White limestone .. ........... . . ... . 1 

9. Black shale . . .. . ... ... . ... ........ 2 
l 8. Blue-black shale ................... 3 

r 7. Limestone ......... ... .. .... ...... 12 
Plattsmouth limestones, t 6. Calcareou.s shale .................. 4 

'38 ~eet.. . .............. 5. Gray shale ................... .. ... 10 
4. Limestone ... . ... .......... . ..... . 9 

{ 

3. Gray shale ................ .. . .... . 22 
Andrew shales, 2772 feet. . . 2. Black shale .... ........ .. ......... 4 

1. Limestone ......................... 1. 

2 
4 

2 
1 

10 
6 

11 
4 
6 
5 
8 
6 

11 
6 
7 

11 

2 
4 

Total ................... .... .. 450 7 

Since the discovery of coal at Coin several years ago a couple 
of shafts have been sunk and an important local trade supplied. 
The shafts are 230 feet deep and the coal is of much better thick
ness and quality than at its nearest outcrop at Shambaugh ten 
miles east. 

During the past summer a new air shaft has been sunk at one 
of the mines and the excavated material from the shaft affords 
an excellent opportunity for the study of the paleontology of 
the City .Bluffs shale. In the shales above the cap rock of the 
coal the most conspicuous feature is the great profusion of 
Bryozoa in the more calcareous shale~. Rhombopora lepidoden
droid~s, and the fan bryozoa Septopora biserialis, and Polypora 
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crass a, are especially numerous. Aviculopectens are frequent 
throughout the whole thickness of the shales. ' Among the other 
fossils noted were Productus semireticulatus, P. cora, P. costa
tus, P. nebrascensis, Ohonetes granulifera, Athyris subtilita, 
Ambocelia planoconvexa, Derbya crassa, Spiriferina kentucki
ensis, Enteletes hemiplicata, Dielasma bovidens, Allorisma sub
cuneatum, Nucula ventricosa, Pleurotomaria perhumerosa, P. 
tabulata, B ellerophon carbonarius, B. no do carinatus, B. p'er
carinatus, B. montfortianus, Euomphal1,ifS rugosus, Soleniscus 
brevis, Lophophyllu'YI'/, proliferum, Fistulipora nodulifera and 
a small trilobite. The roof and bottom shales of the 'Coal con
tain great numbers of plant remains, stems and leaves being 
abundant. Among the plants seen were Neuropteris, very com
mon, Calamites, common and Pecopteris . .In the roof shales 
were found De1'bya crassa, Ambocelia planoconvexa, Allorisma 
subcuneatum, Aviculopectens and a Pinna, Bellerophon carbon
arius and Euoinphalus rugosus . In the Tarkio limestones at the 
old Palmer quarry were found Productus semireticulatus, P. cora, 
P. pertenuis, P. longispinus, Alhyris subtilita, Enteletes hemi
plicata, Ohonetes glabra, Derbya crassa, Myalina subquadrata, 
M. swallovi, M. perattenuata, Natico'psis altonensis. The gray 
shales above the cap rock of the coal contain a great number of 
large septaria. One bed six feet thick was passed through 
in sinking the shafts at Coin. Probably some of the limestone 
layers in the drill records are of this character. 'The soft im
pure limestones are calcareous shales as is well shown in the 
outcrops of this shale bed. It will be noted that no sandstones 
are found in the City Bluffs shale at Coin. 

NODAWAY COAL AT COIN 

FEET. INCHES, 

Limestone, cap rock, very hard, pinkish and crystalline 1 6 
Shale, yellow ............... . ..... . .......... ... .. ... 1 
Shale, gray, nonlaminated. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 2 6 
Shale, black, bituminous, laminated................ . . . 8 
Coal .. .. ............. ..... . ....... .... .... ...... .... 20 
Shale, 'gray, . ... . .. . . .................. ... . ..... ..... 10 

Total ...... .. .. . ... .. ........................ .. .. 17 4 

Deep drilling south of Coin shows a rise of strata and the 
Tarkio limestones are absent in that direction. North of Coin 
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the strata rise and. the Tarkio limE:)stones are frequently exposed 
_ in the hillsides of the creek. , . 

Two miles northeast of Norwich many quarries in the li,me
stones 'have been worked in past years. The following com
posite section by Professor Calvin of .the iifferent exposur~s in . 
this vicinity may be taken as the type section of the Tarkio 
limestones. 

T ARKI O LIMEST ONES N OR T H E AST OF N ORWICH 

FEET. I NCHES. 
8. Fusulina limestone .. .. ........ . ....... . ... . . .. .. 1 
7. Shale ...... .. · . . . . .... . .... : . .. . ...... . . : . . . . 3 to 5 
6. Limestone, soft ... , .............. . .............. . 8 
5. Limestone, blue, hard and fine-grained . .. .. .. .. . .. 1 4 
4. Shale .. . ... . ... . . . . .. ........ .. ..... . .. ..... . . .. 12 
3: Limestone, soft . . ..... .. . .. ... .. ........... . .. . .. 1 6 
2. Shale . .... . . . .... .... .... .... .. . .. . ... .. ... . .... 3 6 
1. Limestone, soft ..... .. ............ .... .......... 2 

Total .. ... .. . ... . ........ . ................ . ... . .. 27 

The following ;fossils have bee.n noted in the Tarkio lime
stones northeast of Norwich: Fusulina cylindrica, Rhombopora 
lepidodend.roides, Produdus semireticulatus, P. cora, Enteletes 
hemiplicata, Chonetes gratnulif era, Athyris subtilita., Allorisma 
subcuneatum, Myalina sul}qt£adrata, and a Pleurotomaria. The 
two lower soft impure limestones are not constant, as they 
often pass into a very calcareous shale. The layers do not wedge 
out but gradually grad.e into a shale. In this vicinity an upper 
thin coal seam has been worked by stripping, but its relation to 
the underlying limestone is not well shown. Two miles south
east of Nyman at the old Linquist mine both coal and limestone 
are well exposed in the same hillside. 

COA L AT LINQUIST MINE 

FEET. INCHES. 
8. Limestone, cap reck ... .................. . .. .. ... 3 
7. Coal ............... .. . '. . .. . . . .. . .. . . . . . . . . . . . .. . 10 to 15 
6. Shale .. . ... .. .. . ... . . . . . ........ .. .... . ......... 30 
5. Fusulina limestone . ... . .. . .............. . ....... 1 
4. Shale ........... ... .. . ..... .. . .... ............... 3 
3. Limestone, soft . .... . .. . ... . ....... .. .. .. .. ..... .. 8 
2. Limestone, blue .............................. .. . 16 
1. Shale .... . ..... .. .. . . .. ... . ... . .. . .... . .. . . .. .. . 6 

Total . .. . . . . ... .. ..... .... ....... .. .... . .. .. . . ... 46 
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In the cap rock, No.8, Spirifer camera~us . ~s abundant, The 
previo~s reports of the IO'Ya Geological Survey have named the 
coal, No.7, the Linquist coal. This coal, the highest in the 
Carboniferous of Iowa, should be given a .geographic name. 
In this locality the coal i~ generally known as the Ny:rp.an coal, 
which is believed to be the most appropriate name for it. 

The extent of the Nyman coal on Tarkio creek is from east 
of Norwich thence north twelve miles to a short distance into 
Montgomery county. The Tarkio limestones are exposed at fre
quent intervals in the valley of Tarkio creek until within two 
miles of Stanton where they disappel}r high in the hillsides. 

NISHNABOTNA RIVER DRAINAGE 

No exposures of stratified rocks are known on the East Nish
nabotna river above its mouth untit the vicinity of Essex is 
reached. Two miles southeast of this place on Rocky branch is 
an excellent exposure of the Tarkio limestones. (Figure B, plate 
XX.) 

TARKIO LIMESTONES NEAR .ESSEX 

FEET. INCHES. 

7. Fusulina limestone .............................. 1 
6. Shale . ............... . ............ . ........... . . . 3 
5. Limestone, soft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
4. Shale .. ......................... . .. ........... .. 6 
3. Limestone, blue ................................ 1 4 
2. Shale, calcareous ..................... . . . . .. . . . .. 7 
1. Limestone, shaly, soft, impure.................... 1 . 6 

Total ............................................. 15 

The dip at this place is very heavy to the west. 
. Two miles north of Essex, in the hills on the west side of the 
East Nishnabotna river, the Tarkio limestones have been quar
ried on an extensive scale years ago. The face of the old quarry 
extends for upwards of one-half mile. At the present time 
the outcrop is much obscured and no detailed section can be 
given. From this last locality north to the northern boundary 
of Page county several outcrops of the limestone are to be found 
in the hills on the west side of the river. One mile south of 
the north county line at Franklin Grove the Nyman coal has 
been discovered in digging wells. The coal, however, is less than 
six inches in thickness. 
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From Coburg to Stennett the Carboniferous is deeply covered 
by the Cretaceous, which in places reaches a thickness of nearly 
one hundred feet. Carboniferous strata consisting of only single 
layers of limestone a foot or two thick, insufficient for correla
tion, are found at Coburg and one mile 'south of Red Oak. 

The. Forbes limestone and the basal portion of the Braddy
ville limestones with a few feet of the Platte shales are well 
exposed on both sides ' of the East Nishnabotna river at Stennett. 

LIMESTONES AND SHALES A T STENNETT 

FEET. INCHES. 

13. Limestone, residua} ...... ............ .. '. . . . . . . . . . 5 6 
12. Shale, calcareous ................................ 6 
11. Limestone, gray, fine!textured.............. .. .. . . 1 8 
10. Shale, buff to gray, argillaceous................. . 3 6 

9. Limestone, variable, earthy below ... . . . . . . . . . . . . . . 5 
8. Shale, buff ...................................... 1 
7. Limestone, blue above, cherty.................... 6 
6. Shale parting .. . . ...... . . ....................... 2 
5. Limestone, variable ... . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
4. Shale, argillaceous ... .............. ~. . . . . . . . . . . . . 1 6 
3. Shale, black, bituminous . .. .. ........ .... ... .. . ... 3 
2. Limestone, shaly .. .. ............. . .............. 2 ' 
1. Limestone ... . .... .. . . ................. .. ........ 3 

Total ... . .... .. ..................... ....... ...... 37 10 

Numbers 1-4 belong with the Platte shales, ' numbers 5-9 are 
the Forbes limestones,' above No. 9 is the lower part of the 
Braddyville limestones. A drift has been driven in the black 
shale No.3 in search of coal, but without results. The different 
outcrops near Stennett for a distance of two miles have a heavy 
dip to the north. The line of disturbance if extended in a direc
tion north of east through Jones Point on the Missouri river in 
Nebraska and south of the Wilson section at Lake Wabonsie 
in Fremont county would pass a short distance south of Sten
nett. The fault near Lake Wabonsie has, probably, in its east
ward extension, become an anticline and the dip to the north at 
Stennett would indicate that the line of disturbance lies not far 
to the sOllth of this place. The following fossils have been noted 
in the liniestones at Stennett: Fusulina cylindrica in great pro
fusion, Fenestella, plates and spines of Arcilleocidaris, Spirifer 
cameratus, Meekella striatocostata, Orthis pecosi, Chonetes ver-
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1lcuiliana, C. grooulifera, Athyris subtilita, Productus semiretic
ulatus, P. cora, P. costatus, Derbya crassa, Enteletes hemipli
cata, Reticularia perplexa, Allorisma subcuneatum, Chaenomya 
minnehaha, Macrodon tenuistriatus, Bellerophon carbonarius, 
B. percarinatus and a Pleurotomaria. 

No exposures of the Carboniferous are known on either Wal
nut creek or the West Nishnabotna river in Fremont county. 
The eastern half of this county is probably underlain immedi
ately below heavy deposits of the Pleistocene by the City Bluffs 
shale, which being composed of soft and easily eroded material 
does not show in outcrops. 

In the southwest corner of Montgomery county on Walnut 
creek at Climax is an exposure of limestones and shales much 
obscured at the present time. The following section is from 
Lonsdale. 

LIMESTONES AND SHALES AT CLIMAX 

. FEET. INCHES. 

6. Limestone, hard, drab, fine-textured. . . . . . . . . . . . . . . 1 
5: Limestone and shale, mar.ly .......... '.' . . . . . . . . . . . 3 
4. Shale, argillaceous, gray. .. . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Limestone, bluish, dull, earthy.................... 1 
2. Shale, argillaceous, gray............... . . . . . . . . . . . 1 
1. Limestone, blue, hard, dimension stone..... .. ..... 1 6 

Total............................................ 9 6 

These limestones and ' shales can be referred to the Tarkio 
limestones, as they are in the line of strike of that formation 
and are only four miles distant from the exposures of these 
limestones on the East Nishnabotna river north of Essex. On 
Walnut creek five miles southwest of Stennett and in a line with 
the exposures at Grant, Stennett, and the Wilson section is an ex
posure of a nine-foot ledge of a very cherty limestone that with
out doubt is to be referred to the Forbes limestone. One mile 
south of Malvern on Silver creek the Forbes limestone is found 
as shown by the following section from U dden. 

• 
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FORBES LIMESTONE ONE MILE SOUTH OF MALVERN 

FEET. INCHES. 

6. Shale, marly .................................... 6 
5. Limestone, grayish yellow, cherty.. . . . . . . . . . . . . . .. 6 
4. Limestone, grayish blue, compact . . . ... , .. ... .. . .. . 9 
3. Talus slope .... ...... . ... ...... . ......... ....... 2 
2. Limestone, yellow, fragmentaL.... . ........ .. .... 2 
1. Limestone, below water level of creek. . . . . . . . . .. . .. 3 

Total .. . ... .. .. .... . .... . ... ...... .. . . . .... ... . .. 14 3 

This outcrop is now much obscured, only number 5 being visi
ble. U dden correctly (lorrelates these limeston~s with the lower 
main limestone at the Wilson section. 

Two miles south of Riverton on Mill creek is a critical expos
ure, as it is thought to be at the very summit of the Carbonifer
ous in Iowa. · 

McKISS~CKS GROVE SHALES· ON MILL CREEK 

FEET. 

6. '3hale, weathered, gray..... ....... .. . .................. .. 10 
5. Limestone in five layers with shale partings. The upper 

layer, six inches thick, is a white and very hard lime
stone composed of fragments of shells and crinoid plates 
arranged in a horizontal position. The two lower layers, 
ten and four inches in thickness, are very dark, almost 
black limestones. They contain numerous round lumps 
of calcareous matter one-fourth inch in diameter . . . . . . . . . 3 

4. Shale, calcareous, weathered yellow. . . . . . . . . . . . . . . . . . . . . ... 3 
3. Shale, blue, contains several thin bands of sandstone ; not 

well exposed .. . .......... . . . .... .. .... ... . . . .. ........ 9 
2. Sandstone, blue, indurated, micaceous : . . .. . . .. .. . . . . . . . . .. 2 
1. Shalo, blue .................. . ...... . ..... . .. ,. . .... . .... 8 

Total ......... ...... .. . .. .. . . . . ....... . ..... .. ....... . ' " 35 

Parties ]ong ' resident in this vicinity report a seam of coal 
twenty feet · below the sandstone. The following fossils were 
found in the limestone: Fusttlina cylindrica, Pro ductus cora, 
Spirifer cameratus, Chonetes granulifera, C. glabra, Avicttlo
pecten · providencensis, Myalina swallovi and B ellerophon mar
couantts. 

On a small creek in McKissicks Grove two miles northeast 
of Hamburg and about the same distance north of the south 
boundary of the state is one of the most extensive and important 
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exposures in southwestern Iowa, showing the succession of 
strata above the Tarkio limestones to the last of the. Carbonifer
ous in Iowa. The different outcrops are seen on following the 
creek from the lower bridge on the bottom land to the forks of 
the creek and then ' up the north branch of the creek. The cap 
rock of the coal is also exposed under an old bridge on the south 
branch of the creek. 

LIMESTONES AND SHALES AT McKISSIGKS GROVE 

FEET. INCHES. 

17. Shale, gray .. ............................. .... .. 7 
16. Limestone, weathered .. . . ........ .... .. ... .. .... 1 
15. Limestone, very dark, containing nodules about 

one-half inch in diameter............. . ........ 1 
14. ·Shale, blue, sandy and micaceous, with several thin 

bands of sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
13. Sandstone, micaceous, blue weathering to Y~llow. . . 3 
12. Shale, gray ..... .... ... .............. ........ ... 15 
11. Limestone, compact, gray, with many specimens of 

Productus semireticulatus ........ . ... ... . ... . . . 1 
10. Limestone, impure .................. .. .... .. .... 1 
9. Coal. . .... . ..................................... 9 
8. Shale ..... . .... . . ... ..... .. ......... .......... .. 20 
7. Limestone ... ..... .................. . ... ...... ... 6 
6. Shale, dark ........ , ................ . ........... 3 6 
5. Limestone ................ .. ........... . ........ 6 
4. Shale, blue, weathering to yellow... . . . . . . . . . . . . .. 8 
3. Limestone in two or three heavy ledges crowded 

with very large specimens of Fusulina cylindrica, 
no other fossils recognized..................... 4 

2. Shale with occasional individuals of Productus 
semireticulatus .. .... ........ .... •.. .. .. ...... 12 

1. Limestone, dark gray .... . ..... .... .. ...... ...... 1· 

Total . .. ........ . ........... . . . .... ....... . ...... 86 3 

Numbers 1-7 represent the 'Tarkio limestone, No.9 is the Ny
man coal and the upper part of the section is equivalent to the 
Mill creek section. 

McKissicks Grove is a locality well known in . southwestern 
Iowa and northwestern Missouri and has had much of historical 
interest in the early settlement of the country and during the 
civil war. The term At~hlson could well be applied to the strata 
above the Tarkio limestones, but Broadhead's Atchison 'county 
group extends eighty 'feet below these limestones. Besides, 
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Keyes has used the name Atchison to include all of the Missouri 
above the Forbes limestone to the Cottonwood limestone. The 
term McKissicks Grove shales can well be applied to the beds 
of the Missouri above the Tarkio limestones to the close of the 
Carboniferous as found in Iowa. 

SANDSTONE AND SHALE ON SCHOOL GROUNDS A T HAMBURG 

FEET. 

2. Sandstone ......... ... ... ... ........ ..... ........ ... ..... 3 
1. Shale, divided near the middle by a hard band three inches 

thick ..... .. .. . ... .. .. .. ... .. .. ............ . .......... 20 

Total ..... . ............. . .... ....... ..... . .... .... ...... '. 23 

The sandstone does not resemble the sandstone at McKissicks 
Grove, as it is of much coarser grain and contains but little mica. 
The underlying shale carries nodules of pyrite and many broken 
fragments of Aviculopectens, and has the appearance of some 
portions of the City Bluffs shale. 

Nearly twenty years ago a core drilling one thousand feet 
deep was done a short distance north of Hamburg on the 
west side of the Nishnabotna river. The core has been lost and 
no record of the drilling has been preserved, but parties who 
were interested in the drilling state that the superficial deposits 
were seventy feet deep, and at ninety feet a seam of coal one 
foot thick was found. U dden gives the elevation of the surface 
where the drilling began at 998 feet A. T. 'The elevation of 
the base of the shales at the school' grounds is approximately 
935 feet, and the dip at this point, being strong to the north, 
would bring the shale down on the coal. The sandstone and 
shale at Hamburg can be correlated with the sandstone and 
shale at McKissicks Grove. According to the best information 
no other coal seams were found in this drilling. 

MISSOURI RIVER BLUFFS. 

Broadhead's Atchison county group will be given an corre
lated with the section found in Iowa. It will be noted Broad
head numbers the section from above downwards. 

41 
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FEET. INCHES. 

1. Bluff ......... ... ... .... .. ..... . .. . . ... .. ....... . 250 
2. Drift, thickness unknown benj!ath the bluff .. . .. .. . 
3. Red shales ......... . ..... . ...... . .. . .... .. ...... 5 

• 4. Sandstone and shales.' Sandstone at top, upper 
three feet irregularly bedded and micaceous, 
green ; below eight or ten feet; soft, brown; then 
thirty-five feet of shales and sandstone; red shales 
in upper part, thick bedded shales at bottom. . . . 47 

5. Drab limestone, weathers brown.................. 10 
6. Shaly limestone, contains fossils. . . . . . . . . . . . . . . . .. 3 2 
7. Blue concretionary limestone traversed by calc-spar 

veins ............ . " .. . .... . .. .. .. , .... , .. . .. ... 1 4 
8. Sandy shales or dark brown clay ......... '.' . . . . . . . 2 
9. Impure coal and shales . . . . . . . . . . . . . . . .. . .. .. . . .. . 2 

10. Ochery sandy shale . . ...... . . .. . ........ . .. ..... . 
11. Sandy shales ... . .. ... . . . . .... ... • ... .. _. . . . . . . .. 22 
12. Dark blue · shaly limestone.. .. ....... ...... ...... . 1 6 
13. Red and green shales with nodules of limestone. ... 1 6 
14. Limestone, upper part nodular; weathers brown, 

abounds in Fusulina ... .. ......... . . .. . .... .... 4 
15. Blue and drab argillaceous shale . . . . . . . . . . . . . . . . .. 28 
16. Bluish drab limestone ..... .. .... ..... ... . .... . ... 2 
17. Blue fossiliferous shale' ................. . ,... .. .. . 10 
18. Hard sandstone ... . .... .... .... .. . ... .. ...... .. . 2 6 
19. Soft sandstone .. ....... ........ . . . .............. 3 
20. Calcareous sandstone .. ...... ........ ...... .... .. . 10 
21. Blue argillaceous shale, 6 to 13 feet. . . . . . . . . . . . . .. 6 
22. Fine-gra ined blue limestone.. . ..... .. ..... . .. .... 1 
23. Shale .. .. ............... ... .... .... . ........... . 1 3 
24. Buff ochery decomposing limestone.. .. .. ... .... .. 10 
25. Buff and olive shale .. .- .. .. ..... .... . .. . : .. ..... ... 2 
26. Red shale .... . .. ; .. .. :...... . .... . . . .......... .. 2 
27. Clay and sandy shales ......... .... ............. .. 30 
28. Shaly limestone ..... ... ... .... . .. . . ... ... .... .. . 

Total . .. .... . ........ .... , . .. .. .... ....... . .. . .. .417 

Below No. 14, which is the base of the Tarkio limestone, the 
section has a thickness of eighty feet . This added to one hun
dred and twenty-five feet of City Bluffs shale, exposed near 
Burlington Junction, gives a thickness of two hundred and five 
feet, about the normal thickness of this shale formation. 

In this section Broadhead gives fifty feet of sandstones and 
shales above the Nyman coal No.9 without any limestones cor
r esponding to numbers 15 and 16 of the McKissicks Grove sec
tion. He gives a section at Halls bridge on the Nishnabotna 
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river only a few miles south of the Iowa state line showing two 
limestones that are equivalent to these limestones. 

SECTION AT HALLS BRIDGE. MISSOURI. 

FEET. 

1. Bluff 
2. Hard silico·ferruginous limestone, weathers brown........ 1 
3. Sandstone, greenish drab, fine grained, slightly micaceous.. 3 
4. Coarse grained, brown an<;l green silico-micaceous limestone 1 
5. Soft brown and buff sandstone. . . . . . . . . . . . .. . . . . . . . . . . . . . . . 4 
6. Shales, the upper half sandy, the lower argillaceous ........ 16 
7. Shales with nodules of brown and ferruginous limestone. 

No.7 of general' section ....... . . . ........ " ...... . ..... ' . . 2 

Total .. . . ... ..... ..... . ................... . . . . . .......... 27 

'Broadhead also glVes a section in ' the Missouri river bluffs 
at the state line: 

FEET. INCHES. 

1. Ochery and blue banded clay shales in thin lam-
inae. No.5 of general section .. '. . ..... . . .... . .. 2 

2. Dark limestone, weathers brown . . . ........... . ... 10 
3'. Shaly limestone ...... .. .. . ..... :............... . 2 
4. Dark 'brown clay ....... . .................... .. .• 2 
5. Coal . . .. . ... . . .... . ...... . ............... . . . . ;.. 3 
6. Ochery sandy shales. No. 10 of general section. . .. 2 
7. Ochery and blue sandy shales .. ...... . .... .. . ... .. 17 

Total .. . ............ . . . ...... .. . . . ,. ...•........ • . 24 3 

In the Missouri river bluffs north of Hamburg but few out
crops of stratified rocks are seen until within a couple of miles 
of Thurman. Three miles east of Nebraska Oity Junction is 
an exposure of sandstone above a few feet of shale, and a short 

, distance south of Knox on a .small stream that comes down out 
of the bluffs at this place is an outcrop of a three-foot ledge of 
limestone underlain by a sandstone that is not well exposed. 
Oommencing two miles south of Thurman and extending north 
to the Mills county line is a series of exposures, the most impor
tant in southwestern Iowa, and one that affords a solution of 
the seeming inconsistencies found in the structure of the, Oar
boniferous in this part of the state. U dden gives a composite 
section of the different exposures found two miles south of 
Thurman. 
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SECTION IN THE BLUFFS TWO MILE S SOU.TH OF THURMAN 

FEET. 

6. Bluish gray sandstone of fine texture. . . . . .. . . . . . . .. .. . . . . . liz 
5. Gray shale .......... .. ... . . . . ... .. .. ... . .. ... . ..... : . ... 10 
4. Dark gray limestone cut by straight and vertical joints into 

large blocks and containing numerous spheroidal oal· 
careous lumps about one-fourth inch in diameter . . . . . . . .. 3 

3. Soft bluish gray shale .. . .. . .... .. . .. . .. ... .. . ......... ... 2 
2. Grayish blue sandstone of fine texture, in straight layers 

below and ripple marked above ... .. ... . . . . ..... . . . . . .... 3 
1. Shale ... ... . .... ... .. .. ...... : ... .. .. ..... . .. . ......... . 

Total . . .. ... . ........ .. . . .. . . ... ..... .. . . ... . ... ......... 18l1z 

This section in the opinion of Professor CalVin is at the very 
close of the Carboniferous in Iowa, nothing similar to it being 
found in the Missouri in the rest of the state. All the other 
strata of the Missouri in Iowa were deposited under deep sea 
conditions, while these are shore deposits, unfossiliferous, ripple 
marked. The limestone is compo.sed of an aggregation of 
rounded nodules of calcareous matter, which indicates a shallow
ing of the Carboniferous sea together with the prevalence of 
beach conditions. The limestone is similar in structure to 
the upper limestone at McKissicks Grove in containing nodules 
of calcareous matter, and they, without doubt, are equivalent to 
each (')ther. The limestone and sandstone in this section are 
exposed at intervals along the bluff road to within a half mile 
of Thurman. One-fourth mile east of the town on Plum creek 
is an exposure which shows: 

FEET. 

4. Shale, thickness undetermined, the slope above being sodded 
over ................................................. . 

3. Impure limestone, broken into blocks. .. ......... . . ....... . liz 
2. Carbonaceous streak ........................... . ... ..... . 
1. Shale ....... .. . . .......... ............. ................. 10 

Total .......... • ........•••..........•.........•......... 10llz 

At this place all the beds are dipping strongly to the north
west. On the slope above the exposure are loose blocks of sand
stone from some higher ledges. These beds belong immediately 
below the limestone and sandstone found on the bluff road less 
than one-half mile away. It is believed the limestone and sand-
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stone south of Thurman belong to the close of the Carbonifer
ous in Iowtt, and are equivalent to the exposure on Mill creek, 
and the upper part of the McKissicks Grove section. In addi
tion there is the further evidence of the finding of a coal seam 
fourteen inches thick in a shaft sunk on the farm of R. Baylor. 
The coal is about twenty feet below the outcrop near by and· 
ten feet below the bluff road. 

SHAFT ON BAYLOR FARM TWO MILES SOUTH OF THURMAN 

FEET. INCHES. 

7. Surface material .................. ...... ..... . . . 
6. Blue limestone .. . ... .. .. ... ........ ."............. 3 
5. Sandstone.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
·4. Shale ............ . .. ......... .... .. . . ........... 20 
3. Limestone, cap rock ............. " I........ ..... . . 6 
2. Coal .. .. ... . ... . ........ .... ... ....... .. . . .... .. 14 
1. Shale and sandstone . ...... • ...... ................ 

Total ............................................ 29 8 

West of the bluff road a point well was driven eighty feet deep 
without encountering rock of any kind. . . 

This coal is without doubt the Nyman coal and the correlation 
becomes very positive. In the exposure near Thurman on 
Plum creek the coal is represented by the carbonaceous streak 
under the limestone. 

Along "the foot of the bluffs north of Thurman before reaching 
the Wilson section of White are two old quarries about one-half 
mile distant from each other. At the present time both are so 
covered by wash from the bluff above that not a single undis
turbed layer can be seen. In the quarry farther north the rub
bish shows slabs of a rough irregularly bedded blue limestone 
containing many specimens of Productus cora. 

The following fossils have been observed in the McKissicks 
Grove shales at McKissicks Grove and Thurman: Fusulina 
cylindrica, Rhombopora lepidodendroides, Fenestella, plates and 
stems of crinoids, Productus cora, P. longispinus, P. semireticu
latus, Chonetes granulijera, C. glabra, Athyris subtilita, Pugnax 
uta, Hustedia mormoni, Allorisma subcuneatum, Edmondia ne
brascensis, 1I1yalina s'Wallovi, Aviculopectens and Bellerophon 
carb onarius. . . 
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On the bluff road two miles north of 'Thurman is the Wilson~ 

section of White where a situation is met which is unparalleled: 
by any similar condition to be found ' in the state of Iowa. A 
displacement in the strata has taken place between this point and 
Thurman with the uplift to the north of an amount of at least 
300 feet. White and Udden have both given sections of the Wil
son exposure, but the base of the outcrop at present is covered' 
by talus, and as White's section includes several numbers that 
now are not visible it will be used. 

WILSON SECTION OF WHITE 

FEET. INCHES. 

29. yellowish gray, impure limestone in thin layers. . .. 2 
28. Limestone in two layers with a three inch parting.. 2 6 
27. Yellowish shaly marl. ............. . . ... ... , , . . ... 1 3 
26. Blacl;: carbonaceous shale ..... ....... . ...... ..... 1 9 
25. Bluish clayey shale ............... . .. .. .......... 1 3 
24. Black carbonaceous shale. . . . . . . . . . . . . . . . . . . . . . . .. 1 
23. Bluish marly shale with numerous fossils. . . . . . . . .. ,1 6 
22. Coal ................ . . . ... .. .................... 10 
21. Light bluish, fossiliferous, shaly clay. . . . . . . . . . . . .. 2 
20. Compact bluish limestone; with shaly partings. . . .. 4 
19. Marly clay' with calcareous concretions........... 6 
18. Light gray limestone ................ . ........... 4 
17. Light yellowish, indurated marl............. . ... . 6 
16. Compact limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 6 
15. Light yellowish, indurated marl. . . . . . . . . . . . . . . . . .. 4 
14. Yellowish siliceous limestone with flinty concretions 2 6 
13. Yellowish marly. shale with concretions of impure 

limestone ..... ... ........ . ............ ... ...... 3 
12. Compact limestone . ... .. .................. .. ..... 1 
11. Yellowish marly shale ... .......... .. . .... ...... : " 2 
10. Gray limestone in thick layers. . . . . . . . . . . . . . . . . . .. 3 

9. Bluish clayey shale .......... .. .................. 6 
8. Yellowish siliceous limestone. . . . . . . . . .. . . . . . . . . . .. 1 6 
7. Compact gray limesto e with marly partings . . .... 16 
6. Bluish shaly clay ............. .. , ......... : . . . . .. 2 6 
5. Compact layer of limestone. " . . .. . . . . .. .. ... .. .. . 9 
4. Bluish shaly clay ....... ... .... ..... .. ... .... .... 2 '6 
3. Compact bluish limestone. .. . . .. ... .. .. .. .. . . . . . . .. 2 
2. Bluish clayey shale ... . .... .. . . ...... ... .... . " . .. 4 
1. Fine grained, micaceous sandstone . . . . . . . . . . . . . . . . 1 

Total .. .... ............. . .. . ......... ,........... 81 10 
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Numbers 1-6 belong with the Platte shale; numbers 7-10 are 
the Forbes limestone; numbers 11-21 are equivalent to the 
Braddyville limestones and the coal No. 22 is the Nodaway coaL 

One mile north of the Wilson section on Indiau creek a drift 
has been driven in on the coal in hopes that it might prove 

. workable, but the enterprise has been ;:t,bandoned. 

NODAWAY COAL IN INDIAN CREEK 

FEET. INCHES. 

10. Black laminated shale .. .... ... : ................. 1 
9. Yellow limestone ........................ . ....... 8 
8. Gray shale . .................. .... ......... .. .. . 8 
7. Yellow limestone ... ... ...... .. .... ..... . ........ 1 6 
G. Yellow shale ........................ :........... 1 
5. Black shale ............. .. ...... ; ... ; ..... .. .... 2 
4. Gray nonlaminated, nonjointed shale. . . .. .... .. .. . 1 4 
3. Blach shale ........................... .......... 1 
2. Gray shale, similar to NO.4... . . .. .. ... .. . .. . . ... 1 6 
1. Coal .... .... ....... ......... .................... 1 

'l'otal .................... ........................ 11 8 

The dull gray nonlaminated shale invariably found in the 
roof shales of the Nodaway coal is here divided by the black 
shale No.3, and according to Profe·ssor Calvin bears the same 
fossils that are found in the shales over that coal. The corre
lation of White is accepted and no doubt is entertained that the 
coal in the Wilson section is identical with the Nodaway coal. 

To Todd is due the credit of calling attention to the deforma
tion of the Carboniferous strata that takes place between the 
Wilson section and Thurman, and causes the Forbes limE)stone 
at the Wilson section and the limestone and sandstone in the 
upper part of the McKissicks Grove shales at Thurman, to appear 
at the same elevation above the bottom lands of the Missouri 
river. The strata in the vicinity of Thurman as far north as 
Plum creek all have a slight dip to the north. As 'far as can be 
seen there is no disturbance or heavy dip of strata in the 
abandoned and wash covered quarries between Thurman and the 
Wilson section, which leads to the conclusion that. the displace
ment of strata of about 300 feet with the uplift to the north takes 
place just south of the Wilson section and is due to a fault of 
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that amount with down throw 
to the south. According to 
Todd, at Jones Point on the 
west side of the Missouri 
river in Nebraska, seven 
miles southwest of and in 
plain view of the Wilson sec
tion, is found a very heavy 
dip to the south of the Car
boniferous series in which 
over 100 feet of strata disap
pear beneath the Missouri 
river in less than one .mile. 
A continuation of the line of 
displacement from .r 0 n e s 
Point to the Wilson .section 
would pass south of the ex- · 
posures of the Forbes lime
stone at Malvern, Stennett 
and Grant, ' and would thus 
give an explanation of the ap
pearance of the limestone at 
those places. 

To the north of Wabonsie 
creek the lower limestones of 
the Wilson section are ex- · 
posed at frequent intervals 
in the foot of the bluffs to 
the old abandoned quarries 
east of Haynies. 

Udden's Section No.4 may 
be correlated with the lower 
part of the Wilson section as 
given by White. At both lo
calities these strata repre
sent the upper members of 
the Platte shales. 

.. 
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PLATTE SHALES ONE MILE SOUTHEAST OF HAYNIES 

FEET. INCH ES. 

7. l-lluish gray shale . . ...... . . . ..... . ..... . ...... . . 2 
6. Dark limestone ....... . .... . ...... . ........ . . ... . 
5. Blue shale .. . . . . ....... . ..... . . . ............... . 

3 
6 

4. BIll e limestone ...... . . . . ........ . ... . . . ..... . . . . 1 6 
3. . ArenaceNIs and micaceous silt, yellow above and ' 

bluish green below .... . . .. . . .. ......... . . ..... 6 
2. Greenish or bluish gray limestone . .... . .......... 2 
1. Yellow shale .......... .... ............. . ... ... .. 3 

Total .............. . .. .. . ... ....... ... . .. . ....... 15 3 

The sandstone No.1 of the Wilson section is equivalent to 
No. 3 of the above. 

On Keg creek near Glenwood and at Henton in the Missouri 
river bluffs are limited exposures of limestones and shales diffi
cult of correlation, but their horizon is probably in the Platte 
shales. In the face of the bluff one-fourth of a mile south of the 

. railroad bridge over the Missouri river at Nebraska City, 
Nebraska, less than one-half mile from the Iowa side of the river, 
is an exposure often referred to by geologists since the first 
observations of Meek and Hayden, and of Marcou, fifty years 
ago . 

SECTION OF BLUFF AT NEBRASKA CITY 

FEET. 

12. Thin bedded limestone, impure, with shaly parti.ngs, some 
crinoid stems ...... .. ......... . ..... ... . ........ . ..... 4 

11. Yellow, very arenaceous shale . . .. ... . ........... .. ....... 4 
10. Blue shale ... .. . . ..... ..... ... .. ........................ 5 

9. Heavy layer of li~estone .... . ......... . ... ..... ......... 2 
8. Thin seam of very carbonaceous matter, with plant ·impres-

sions ............ .... .......... . .. .... ................. 14 
7. Blue laminated and nonlaminated sha]'e, micaceous and 

arenaceous in places. In part of the exposure divided by 
a thin band of more indurated shale, yellowish in color. 
Ten feet above the base of the shale is a thin band of 
limestone ...... . . . ...... . . ..... ... . .. . .... .... . ....... 40 

6. Limestone with P~t!Jnax ttta .. ............. .. . .. .......... 2 
5. Shale ....... . .... . . .................... :........ . ....... 6 
4. Crinoidal limestone ...... . ......... . ....... . . .. . ......... 1 
3. Shale . .......... . . .. ....... ... . .. ....... . .. .. ........... 1 
2. Limestone, in two layers.. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
1. Shale, exposed in bed of small intermittent creek . ......... . 

Total .... ..... .. . .. . ....... .. ..... . .................... . . 6614 
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The lower part of the thick shale No. 7 is covered by a rail
road embankment, but is known to occur as stated. Numbers 1-6 
are exposed in the creek bed near the · brick yard office. 

This section corresponds very closely to that at McKissicks 
Grove, twelve miles southeast of this place, and without doubt 
they are equivalent. The lower limestones are fossiliferous, but 
the beds above them ar e very different frolP the same strata 
found in Iowa. In the shale pit Professor Calvin was unable 
to find a single marine fossil. The thick shale No.7 throughout 
its whole thickness contains many plant remains. Some of the 
layers are wen laminated, with vertical joints, while other por
tions seems to be btit a mass of slickensided shale,. Ma~y of the 
layers are r ipple marked and all of the beds above the lower 
limestones have been formed under shallow water conditions. 
The whole exposure. resembles the Des Moines in many features. 

A deep boring at the brick yard office began with No.6 of 
the section and extended to the depth of 863 feet . The record of 
the drilling was furnished by C. A. Ingersoll, the driller. Drill
ing was done by the cable rig method. The terminology of the ' 
driller is unchanged. ' 

RECORD OF NEBRASKA CITY DRILLI N G 

FEET. TOTAL. 

Soil ,... . . . . ... . ... .. . ...... ... ... ... .. .. . ... .. . .. .. 4 4 
Lime . .. ... .. .. ... :. . ...... ... ... .... . . .. ....... .... 4 8 
Shale ... . . . .. ... ....... . .. . .. . .... .... .. . . . , . . ..... 25 33 
Lime .. ..... . ................... . ..... . . . .. ......... 2 35 
Red shale' ........ .. ............ .. , .. ... . . .... .. . .. . 5 40 
Blue shale .. ... . .. . . . . .. .. . ' . .. .. ... .... . . ....... . .. 15 55 
Red shale . .. . . .. .... ..... ... . . . .............. . ..... 5 60 
Blue shale ..... . ' .. ,......... . . .. ..... ... . . . ........ 22 82 
Lime........ .... . .... ...... ... . .. . . ... .. . ....... . .. 5 87 
Blue shale ........ . .. .. . .. ...... ... ... ..... .. . . . .. . . 32 119 
Red rocl\: . .. . . . . ..... : .. . . ....... ........ . ..... ..... 6 125 
Sand stone . .... ... . ' . .... ........ .... . ..... • . . : . . . .. 2 127 
Blue shale .... . ... . . ..... .... '. . . . . . . . . . . . . . . . . . . . . . . 73 200 
Lime. ... ..... .. . . . ....... .. .. ... . . . . . .. ... ......... 9 209 
Black shale .... . .... . . .. . ....... .. . .... ... ... .... ... 6 215 
Lime-blue .. .. .. :............. . ................ . 5 

white ..... ..... . ... ... . ... . ..... .. .... .. .. 30 
blue .. .... .... .. : . . . .... ......... . . .... ... 15-50 265 

Blacle sh a le with oiL.... .. ....... . . ... .. .. .. .. ... . .. . 2 267 
White lime .... ...... .. . ... . ....... . . .. ....... ...... 15 282 
Blu.e shale .... . ... .. .. . . . ........... . ......... . :... .. 8 290 
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FEET. TOT AL. 

White lime .. .. .. ..... ..... . .. . ...... . .... . . ..... . .. 45 335 
Blue shale ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 2 337 
L ime ... . .... . . .. . . .. . ........... ... ... .... . ........ 17 354 
Blue shale ...... .. ................ ... ... . ... ........ 2 356 
Black shale . . .. ........ ............ .. .... . ........ .. 9 365 
Lime ..... .. ..... ........ . ............... . .. . ... .. .. 15 380 
Sal}.d rock with mineral water , artesian ... . ... . ... ... 35 415 
Blue shale ... . . .' ... . .... ... . . . ........ .. .. ..... . .. . . 20 435 
White lime ........... . .. . .... . .. .. .. . . . . . ... . . ... . . 20 455 
Red rock ...... ... ... ... ... .. . ............ .. ........ 3 458 
Black shale .................... ... ............. .. ... 10 468 
Lime .... .. . . ... . ...... ... ... . . .. ...... .. .. ..... .. .. 25 493 
Blue shale . ..... .. .. . ..... ......... . ..... .. .. ..•.. ... 15 508 
Sand stone with artesian mineral water .. . . . ... . .. .... 12 520 
Black shale .. .......... ..... . ................ .. ..... 10 530 
White lime . . .. . ............ .. ..... . ...... . ... ...... 40 570 
R ed rock . .. . . ... . . ... . ... ... ... . ...... .............. 5 575 
Lime, bottom sandy with water .... .. ......... . : . . . .. 40 615 
Blue shale . . .. .. . .................. .. ....... . .... ... 2 617 
White lime ...... ... .. ............. .. .............. .. 60 677 
Shale and lime ....... .' ..... ... .. . " .. . . . . .. .. .. . . . .. 5 682 
Shale .. . . .. .. .. ........... . . ... ........ . .... . . . ...... 3 685 
Limey shale . .... .... . ... . .. . . .. .... . .... ...... ... .. 5 690 
Lime . .... . ........... . ....... . ..... . ... . ......... .. 10 700 
Black shale .. . ........... ...... ...... . .. ... ......... 10 710 
Limey sand ........ . .. .. .......... . ............... . . 15 725 
Lime ..................... ................ .. ... . ..... 25 750 
Blue lime ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 10 760 
Limey shale .... . .......... . ... . .......... ... .... ... 25 785 
Sand rock, very hard .... . .. ................. . ...... . 8 793 
Lime .............................. . ........... .. . . .. 20 813 
Sand rock, very hal'd. . . . . . . . . . . . . .. . . .. . . . . . . . . . . . ... 5 818 
L ime .. .. . .... . .. ,............... .......... . ..... . .. 5 823 
Shale ................. . . . ................ .. ... . . .. . . 10 833 
Lime ..... .. . ... . ............... . ............ .... . .. 10 843 
Shale, blue .................... . ........ . .... . ..... .. 20 863 

The limestone and black shale at the depth of 215 feet prob
ably represent the cal> rock and horizon of the Nodaway coal. 
The heavy bed of shale above 200 feet is the Oity Bluffs shale. 
No further attempts at correlation will be made, although it is 
evident the bottom of the drilling must be near the base of the 
Missouri. 
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COAL SEAMS. 

Some practical conclusions on the area and availability of the 
coal seams of southwestern Iowa are of importance to miners and 
prospectors in the future development of the mining industry 
in this part of the state. The Nyman coal at the old Linquist 
mine' ' a thickness of ten to fifteen inches, and was of very 
good quality but difficulties attending a large amount of water 
and a bad roof caused its abandonment several years ago. At 
McKissicks Grove U dden reports a thickness of fourteen inches, 
which is greater than the average; the outcroppings usually sho-w 
a thickness of six or eight inches. The drilling at Hamburg gives 
a thickness of one foot. In the bluff at Nebraska City it is but a 
mere carbonaceous streak. From Hamburg to Thurman, if cor
relations are correct, it should be found in the bluffs ~t a level 
not far different from the bluff road. In Baylor'S shaft south 
of Thurman it is fourteen inches thick. On Plum creek near 
Thurman it is reduced to a mere streak hardly recognizable. 
Over most of its area the Nyman coal has been eroded in the 
valleys of the streams and will be found only in patches of 
limited. extent. Although the Nyman coal is a well defined hori
zon in the Carboniferous of southwestern Iowa, its average thick
ness will probably not exceed six inches and with the exception 
of local basins of greater thickness it cannot be regarded as 
workable. It is believed that at the present time attempts to 
develop it will prove unsuccessful. . 

All the coal mines in this part of the state are now working 
in the Nodaway coal, the areal extent of which exceeds that of 
any other coal seam in Iowa. According to Broadhead it be
comes thinner to the south in the state of Missouri and in places 
is much damaged by clay seam~, as it is at Shambaugh, Iowa. 
The Nodaway coal is not of very high grade as it carries a large 
percentage of ash. It does not generally show much pyrite, 
'and usually burns without clinker. The quality improves from 
the south toward the north, and the coal in Adams county is of 
superior quality to that in Taylor and Page counties. It is not 
in much request as a domestic coal, but is regarded as being a 
good steam coal. The coal is firm and hard and, always being 
mined by the longwall method, is free from slack; it stocks wElll 
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and does not disintegrate on exposure to the weather. The coal 
varies in thickness from a minimum of six inches to a maximum 
of three feet. Its usual and average thickness is about sixteen 
inches, and it is rarely altogether absent from its horizon. The 
Nodaway coal is exceptional in not having an under bed of fire 
clay. It is, however, usually underlain by a gray shale, that often 
causes the mining of the coal to be attended with considerable 
difficulty. The coal seam holds its thickness well in passing west 
of its outcrops on the Nodaway river and is of greater thickness 
at Coin than at its nearest outcrop,. ten miles away, at ,Sham
baugh. Many years ago a drilling was dORe at Riverton on the 
hill and it is reported that a coal seam one foot thick was pene
trated at the depth of 400 feet. The surface where the drilling 
started is at least 100 feet higher than the McKissicks Grove 
shales on Mill creek two miles south of Riverton. The horizon 
of the Nodaway coal is about 300 feet lower than the outcrop on 
Mill. creek and the cOill of the Riverton drilling is probably the 
Nodaway seam. If the records are correct the Nodaway coal is 
absent in the drillings at Hamburg and Nebraska City: From 
Hamburg to Thurman the coal is upwards of 300 feet deep and is 
probably too thin to be workable. North of the fault at the Wil
son section it is too poor and thin to be available. Drilling at 
Tabor has found the coal at the depth of 260 feet, but it is not 
of workable thickness. 

The mine at Coin is only seven miles east of the west line of 
Page county and it is thought the coal will be of sufficient thick
ness to be workable that far west. In Montgomery county the 
northern limit of the co~l is south of the line of disturbance 
passing northeast from the Wilson section. The area east of 
these boundaries to the eastern outcrop of the coal in Adams and 
Taylor counties is believed to be underlain by the Nodaway coal, 
which in the valleys can be reache~ by shafts less than 300 feet 
deep. 

ALTITUDE AND THICKNESS. 

The altitude of the Nodaway coal at New Market is 980 feet 
A. T., or fifteen feet higher than the same coal at Clarinda. The 
altitude of the Nodaway coal at Clarinda is 965 feet A. T., at 
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Shambaugh 950 feet A. T. and at Coin 790 feet A. T. The dip 
of ithe coal from Shambaugh west to Coin, ten miles, is' at the 
rate of sixteen feet to the mile. The dip from Clarinda south- . 
west to Coin, thirteen miles, is thirteen and one-half feet to the 
mile. The altitude of the Tarkio limestones at Coin is 1,025 feet 
A. T., and at McKissicks Grove the same limestones have an ele
vation of 920 feet A. T. The dip west from Coin to McKissicks 
Grove, twenty miles, is about five feet to the mile . . The altitude 
of the sandstone in the bluff at Hamburg is approximately 960 
feet A. T. Near Thurman the same sandstone is at an elevation 
of about 970 feet A. 'T. At Nebraska City the sandy shale in the 
bluff is at an elevation of 960 feet A. T., making the sandstone 
practically horizontal fot a distance of sixteen miles. 

GENERAL SECTION OF THE CARBONIFEROUS IN SOUTHWESTERN IOWA 

FEET. 

McKissicks Grove shales............. . ..... . . ... .. .. .. .. ... ... 75 
Tarkio limestones ....................... . .................. 25 
City Bluffs shale.... ..................... ... . ... ... ........ 210 
Braddyville . limestones .....................•................ 45 
Forbes limestone ......................................... . 18 
Platte shales ... . ...... ........ ... . .............. .. .. ...... 86 
Plattsmouth limestones .... .......... ..... ................. 40 
Andrew shales ....................... . . ....... ............. 172 
Iatan limestone ................................ .. ...... .. .. 16 
Weston shales ...........•.................... .............. 76 
Plattsburg limestone ..... .. ....... . ........... ... .. .. ....... 19 
Parkville shales .. ........ . .... . ............ ................ 22 
Bethan:l' limestones . . ......... . ....................•........ 165 

Thickness of Missouri in Iowa...... ... . . .. .. . . . .. . . .. . . . . . .. 969 
Des Moines in Clarinda drilling. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 129 

Total . . .. .. ... . ........... ... .. ........... ....... : .... . 1,098 

In round numbers 1,100 feet. 

PALEONTOLOGY. 

In the study of the paleontology of southwestern Iowa certain 
features in the distribution of the different species become ap
parent. While the greater number of forms range throughout 
the whole of the section, c~rtain horizons are characterized by a 
fauna that is of value in correlation. 
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Fusulina cylindrica is common in all the limestones of the Mis
souri, and in the Forbes limestone and upper layer of the Tarkio 
limestones becomes especially abundant. There seem to be at 

' least three different varietal forms of Fusulina. In the Forbes 
limestone a large portion of the Fusulinas are of a different 
forrlli from the usual type, being of a robust', nearly globular 
variety. In the Tarkio limestones in Page county none of the 
globular variety are seen, and only the forms usually figured are 
found. In the Tarkio limestones at McKissicks Grove the pre
vailing forms are of a much elongated and curved variety. The 
different Bryozoa are abundant througho~t the section in the 
calcareous shales. It is probable careful study would show that 
certain species are confined to particular horizons. Crinoidal 
remains are frequent in , all the different strata. Disjointed 
stems and plates are all that ha~e been found. A careful search 
has failed to discover a single perfect calyx.' The spines and 
plates of Archaeocidaris are rather frequent in the Forbes lime
stone. The different species of Productus do not seem to be good 
horizon markers. Of the three species of Chonet"es C. verneuili
ana has been found only in the Forbes limestone where it is a 
long eared form with deep mesial sinus. C. granulifera and C. 
glabra range in abundance through the whole section. Spirifer 
ccvmeratus is abundant in the cap rock of the Nyman coal and 
in the limestone in the upper part of the McKissicks Grove 
shales. It is frequently of the elongate eared form. Meekella 
striatocostata has been seen only in the Forbes limestone. Am
bocelia planoconvexa is quite abundant in any of the weathered 
shales. Athyris subtilita, Derbya crassa and Dielasma bovidens 
range throughout the section and are valueless for correlation. 
Orthis pecosi and R eticularia perplexa seem to be confined to the 
Forbes limestone and Platte shales. Spiriferina kentuckiensis 
and Prod'ttctus nebrascensis have been noticed only in the City 
Bluffs shale. P. pertenuis has been found only in the Tarkio 
limestones. Euomphalus ntgosus has a great vertical range and 
is very abundant in the roof shales of the Nodaway coal. B eller
ophon carbonarius ranges through all the section. The City 
Bluffs shale contains numerous specimens of at least four species 
of Bellerophon. The only horizon in which N aticopsis altonensis 
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has been noted is the blue ledge of the Tarkio limestones. Pleu
. rotomaria perhumerosa is very abundant in the· City Bluffs 
shale. A single specimen of P. tabulata was found in these 
shales. In Page county the lower layers of the Tarkio· limestone 
seem to be an important Myalina horizon as at least three, per
haps four different species are found in abundance. 
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-- -- Ibi d ., Eighth Rept., 1895-'97, pp. 27-38. 1897. 
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-- -- Ibid., Eight Rept. , i895-'97. pp. 5-22. 11897. 
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BIBLIOGRAPHY OF IOWA COALS 671 

-- In 1887. 
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-- -- Ibid., 1892, pp. 265, .et seq. , 390-398 . 
W. B. Phillips, in Min. Ind., Vol. I, 1892, pp. 76-79'. (Tables only.) 
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- In' 1895. ' 
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-- --- In Twelfth Census of U. S., 1900. Special Report on Mines 

and Quarries, 1902, pp. 677, 680, 686. 
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A. G. Leonard, in Iowa Geol. Surv., Vol. VIII, pp. 92-101. 1897. 
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43 
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Geology of Des Moines valley. 
A. H. Worthen, Geol. Iowa, Vol. I, pp. 147-182. 1858. 
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-- -- Composition of. 
C. R. Keyes, in Iowa. Geol. Surv., Vol. II, pp. 491-503. 1894. 
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-- In Warren county. Ibid., pp. 306-317. 
-- In Washington county. Ibid., pp. 478-480. 
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PEAT AND PEAT DEPOSITS IN IOWA 

Introduction. During the summer of 1905 the Iowa Geological 
Survey, detailed Mr. L. H. Wood to locate and determine the 
area and thickness of the leading peat swamps .in Iowa: On the 
basis of Mr. Wood's notes, Mr. 'T. E. Savage, then Assistant 
State Geologist, prepared "A Preliminary Report on the Peat 
Resources of Iowa" which appeared early in 1906 as Bulletin 2 
of the Survey. Several of the county reports published before 
the appearance of the bulletin casually mentioned the peat depos
its within their borders, and all of those published since having 
to do with counties within the peat area lIlention and some de
scribe their peat resources. 

Several attempts have been made to utilize Iowa peat, notably 
near Dows in Franklin .county and at Goose Lake near Fertile 
in Worth county. Both plants have not yet passed the experi
mental stage. Interest in the possibilities of the state's re
sources in peat has been s timulated greatly by the preliminary 
work of the Survey, and hence the reason for the present more 
extended inquiry. . 

Du.ring portions of the summers of i907 and 1908 Mr. W. F. 
Coover, assisted by Mr. F. A. Knowles during 1908, mapped and 
sampled the more important bogs in the state. The work of 
sampling was made difficult because of the protracted wet 
weather during the field seasons. Bogs containing less than 
forty acres were not sampled, as a rule, and. no sa,mples were 
saved in those where the vegetable debris averaged less than. 
three feet in thickness. A two-inch common auger was used 
both. for testing depth and securing samples. In general, all of' 
the borings of a hole were rrii~ed arid constituted but a single 
sample. Where considerable changes in character and quality 
of material were noted an additional sample was sometimes. 
taken. The samples were numbered and shipped to headquarters. 
for further study and analysis. 
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Peat D efin ed. Ordinary vegetable matter according to stan
dard authorities is composed of two compounds, cellulose (C6H lO 
0 5 ) or vegetable fiber, and lignin (C35H24020 ) o~ ordinary wood 
fiber. Nitrogen in small quantities is generally associated with 
the two preceding. ' 
. Both cellulose and lignin are unstable under atmospheric ~on
ditions and tend to break down to much more simple compounds, 
chief of which are members of the marsh gas series, carbonic 
acid gas, and water, In air the destruction of vegetable matter 
is almost complete, leaving behind only the inorganic residue, 
similar in character to the ash residue which r emains after burn
ing wood. In fact, slow oxidation in air under natural condi
tions produces results practically parallel to those produced 
by rapid oxidation through burning, In the case of plant re
mains which accumulate under water, the process of simplifica'
tion is interfered with and only a partial chemical breaking down 
is' the result. The .principal changes which take place are a 
relative loss in oxygen and hydrogen and an increase in carbon. 
The resultant partia]]y decayed plant debris is known as peat, 
From the above it i s 'evident that the physical constitution and 
chemical composition must be highly variable. Physically peat 
varies from a highly fibrous, heterogeneous lace work of almost 
unchanged plant r emains to a fiberless, homogeneous, structure
less muck or mud , In the first the original plants are easily 
identified, while in the latter the organic origin can be deter
mined only through the assi stance of the compouud microscope. 

In composition the variation is important but less easily 
marked, The carbon percentage ranges from about forty to 
over sixty, In color :rowa pea~ ranges from a light brown 
through various shades of brown to almost jet black in the non
fibrous varieties. The latter often show shades of gray and blue 
due to the presence of clay and remains of fresh water shells. 

Properties of P eat. Peat when freshl); re~oved from ,the bog 
holds from seventy-five to ,eighty-five or even ninety per cent of 
water. Even air dried peat retains from ten to twenty-five per 
cent of water, the ' amount varying with cli~atic c~nditi6:ils and 
the purity ~nd ph!~ical constitution of th~pe~h~}n general, the 
freer from impuntIes and more fibrou s the peat, the mqre water 
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retained. It was early observed that animal organisms imbedded 
in peat were preserved indefinitely. It is due to this antiseptic 
property that peat itself is preserved fr9m decay. 

Occurrence. Most of the peat deposits in Iowa occur in shal
low depressions, but occasiomil peat deposits may be found on 
gently sloping hillsides, marking a line of s!'leping springs. The 
latter are usually of too small extent to be commercially consid
ered. The first tyPe only receives attention in this paper. Vari., 
ous terms have been and are being applied to peat deposits in 
Iowa. Perhaps the most common are bog, marsh and swamp. 
The late Professor N. S. Shaler used the term morass in' his pub
lished writings for similar deposits. Professor C. A. Davis in 
his report on the Michigan~' Peat Deposits uses the above terms 
for certain specific types of undrained areas. He defines a bog 
"as an area of wet, porous land on which the soil i; made up 
principally of decayed and decaying vegetable matter, so loosely 
consolidated, and containing so much water, that the surface 
shakes and trembles as one walks over it. The vegetation upon 
the surface is variable, but it is characteristically either some 
species of moss or of sedge, or grass, or a combination of two 
or more of these with shrubs and even small trees.')' A marsh 
he states "has a firm soil that is not easily shaken when walked 
upon, although it may be soft and very wet, even submerged, and 
the vegetation upon it is principally grass-like, that is, with long 
narrow leaves, and weak, short-lived aerial stems. Shrubs may 
occur upon marshes, and where they are present not infrequently 
form thickets." A swamp as described by Davis "has trees 
and shrubby plants as the most important part of the vegetation, 
the soil being, as in the case of the marsh, firm, but wet, even, at 
~i:t;nes, to flooding." It is app,arent even to casual 6bsElrvers that 
there can be no sharp line of separation according -to ' Davis' 
definitions between the bog, the marsh" and the swamp. 

In many cases two, or even all of the above types may be repre
sented in the same basin. Practically all of tlle Iowa peat 
a.ccumulations worthy of mention belong to the 'bog type. 
Swamps as defined by Professor Davis are' unknown in Iowa, at 
least in the peat produ~ing 'district. ' All 'of the peat bogs of 

• Annual Report, Geological Survey of Michigan, 1906: pp, 108, et seq, 



696 PEAT DEPOSITS IN IOWA 

commercial importance are confined to the Wisconsin drift sheet, 
and by far the most important bogs are within the Altamont 
morainal belt on the east side of the Wisconsin lobe. The bogs 
vary greatly in area and depth. They range in area up to 1,500 
acres and in . depth to more than thirty-five feet. The deepest 
bogs tested are in those morainal tracts where the surface is 
most broken. Away' from the morainal belt the basins become 
shallower and the peat thinner and as a general rule poorer 
in quality. 

Mode of A ccumulation. In many of the shallower basins water 
plants grow directly from the bottom and peat is accumulated 
through the successive generations of plants. Most of the bogs 
in the interior of the Wisconsin drift lobe are of this type. In 
the deeper bogs the filling.is done by the growth of plants from 
the edges nd to some extent from plants which grow on top of 
the water. The plant border extends itself as a mat over the 
surface of the water and eventually covers the entire surface of 
the lake or pond with a floating vegetable mat. Bear Lake in 
Winnebago county is an example of a lake being slowly trans
formed into a bog by the extension of the border mat. Sample 
;holes put down at some distance from the open water disclosed 
a heavy fibrous layer underlain by a very soft peaty mud. The 
usual sequence in the deeper bogs is a brown, highly fibrous 
layer or surface mat resting on a non-fibrous to slightly fibrous 
brownish black mud or muck. In many instances this sequence is 
repeated, and below the peat mud is a second brown fibrous 
horizon followed by a second layer of peaty mud. Marly to 
clayey layers are not infrequently interspersed with the purer 
peat. 

Peat Plarlts. Professor L. H. Pammel has prepared a list of 
the leadi:;J.gplants which contribute to the production of Iowa 
peat deposits. Suffice it to say that .while in high latitudes and 
high altitudes the club m01?ses, Sphagnums and Hypnums con
tribute very largely toward the accumulation of peat, grasses 
and sedges are much more important in Iowa peat bogs. Mosses 
are present occasionally, but play a secondary role. Michigan 
and Wisconsin bogs support heavy growths of timber in many 
cases, but Iowa bogs are remarkably free from the growth of 

. trees and shrubs. 
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Rate- of Growth. ·The rate of accumulation is variable, but 
must be extremely slow, especially where the smaller plants pre
dominate and there is but little increase through wash. In I owa, 
as the ,chief deposits are in the Wisconsin drift, the filling has 
probably been going on since the retreat of that, ice .sheet. The 
deepest bogs probably exceed thirty-five feet but little.~ Assum
ing the minimuIlf time estimate since the disappearance of the 
Wisconsin ice and the maximum thickness of bog, the maximum 
rate of accumulation would be about one foot of peat in about 
two hundred years. The average rate is undoubtedly much less~ 

Composition of Iou;a Peat. Both chemical and calorimetric 
analyses were made of the peat samples collected. Chemically, 
Iowa peat runs high in ash and comparatively low in the com
bustible elements. The leading impurities are quartz sand, and 
clay, and lime carbonate derived from the remains of small fresh 
water molluscs. 

The Goose Lake peat bog near Fertile in Worth county may be 
considered fairly representative of the best grade of Iowa peat 
bogs. An average sample of the air-dried machine peat put upon 
the market by the Fertile Peat and Clay Company gave the fol
lowing composition : 

Mois,ture ...... , " , .. ,." ... ,", . . . .. . , . , .. , . ,.. . . 9,59 per cent 
Volatile carbons ",., ... " .. . , .. . ,' ,'. , , .' , , , . .. , , .. 27.50 per cent 
Fixed carbon ... , .. . .... . ... , .. . .. . ..... . . .. . , .. , 39.17 per cent 
Ash ...... "., ... ... . . . .. .. .. , . . .. . . .. ', .. , .. , .. . . 23.74 per cent 

Total .. ,', .. , . ... . , .... : ., . . . .. . . . , . .. . ,." .. 100.00 per cent 

An analysis of ash from the above sample ' gave the following 
results: 

Silica . . .. . ... ... : ... ........ .... ... ..... . ........ . 
Ferric oxide and alumina . ....... . .. , ....... . ... .. . 
Lime ........ .. .. ............. ... .... ... .. ...... . 
Magnesia 

10.98 per ceIit 
8.42 per cent 
2.87 per cent 
0.60 per cent 

22.87 per cent 
Total ash . ... ........ . ..... , ..... . , .. , .. .. . . . ,23.74 per cent 

In this particular case the leading impurity is clay with some 
lime. On account of the prevailingly high percentages of ash, 
the heat values run correspondingly low. 
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The high percentage of ash in Iowa peat as compared with 
Michigan, Ontario and Maine peat, as well as the increase in ash 
toward the southwest in the Iowa field, is believed to be due 
largely to wind blown silt and clay. The prairie character of the 
Iowa bog~ would interfere less with wind work than the timbered 
areas to the north and east. 

The H eat Value of Iowa Peat. Davis in his work on Michigan 
peat shows that, in general, the heat value of peat varies in
versely as the amount of ash present, but that there are many 
exceptions to the rule. The same rule applies to Iowa peat. A 
casual inspection of the analyses appended herewith is convinc
ing and the dependence of heat value to ash is obvious. The 
range is from about 8,400 British Thermal Units down to peats 
so low in combustible matter that the charge fails to 'explode in 
the calorimeter. The average Iowa peat has about one-half the 
heat value of the average Iowa coal. 

. METHODS OF PREPARING PEAT FOR THE MARKET ' . 

Cut P eat. In Western Europe p<;lat has long' been used as a 
fuel by the common people. The method earliest employed and 
still used extensively was to cut the peat into rectangular blocks 
which were ricked up on or near the bog and permitted to air 
dry. 'This method involves no treatment whatever, and the 
product is known as cut peat. Only the fibrous varieties can 
be used in this way. On account of the bulkiness of the product 
and loss in handling, the use of cut peat is limited to the imme
diate vicinity of the bog. The cut peat retains from twenty to 
forty per cent of moisture. • 

Machine P eat. The essential features in the production of 
machine peat are that the peat is treated either in the bog or 
after its removal from the bog, with or without the addition of 
water, and then moulded by hand or by machinery. The simplest 
possible method is where the peat after being cut loose is 
worked into a pulp by the tramping of men or animals. Then it 
is moulded into "t:>locks of conven~ent size and shape and d~i8d in 
air. Machine peat generally means the use of machinery. and in 
those plants considered up~to-date, the removal from the pit, the 
reduction to a peat pulp, and the final moulding into blocks are 

, 
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all done by machinery. A considerable number of excavators, 
conveyors, tempering and mouiding machines have been invented 
and are in use in western and northern Europe. Some of these 
have been, imported, modified, and are in use on the North Ameri
can continent. The leading foreign types take the names of their 
inventors, and are the Schlickeysen, * R. Dolberg, A. Heinen, L. 
Lucht, A. Anrep, Svedala, and Akerman. In all of the above 
the peat is r educed to a pulp by passing · through a machine 
resembling either the disintegrater or the pug mill, or both, used 
in preparing clay in ordinary brick plants. The peat plant near 
F ertile in Worth county has installed a Heinen machine: 

In all of the above machines the peat pulp issues as a con tinu
ous bar, is received .on pall ets, is cut into convenient lengths and 
'r emoved to the drying field or drier. As a rule artificial heat is 
not used in the drying of machine peat. The air dr ied machine 
peat retains from fifteen to thirty per cent of moisture. 
B1"iq~~e tted_ Peat . In both cut peat and machine peat the low 

density and consequent bulkiness and low fuel value of the 
product, its high moisture content and friable character not 
only render transportation and repeated handling unprofitabl e. 
but practically prohibit them. To overcome these difficulties, a 
number of briquetting machines have been devised and put into 
use. The fundamental processes .in briquetting consist of first 
r emoving a p ori1c:c. of the water from the peat, after which it is 
passed through a disintegrator, screened, thoroughly dried in 
a rotary or plate drier, and then put through the briquette ma
chine. A plunger working in a die subjects "each briquette mo
mentarily to a pressure of from 15,000 to 30,000 pounds per 
square inch. The resultant product possesses nearly the density 
of bituminous coal and is but slowly affected by the weathering 
agenCIes. 

Attempts have been made to briquette peat direct from the pit, 
but without success. No mechanical device, has yet been found 
by which the water can be r emoved directly. 

'Peat a nd L ign ite, their Ma nufacture in EuroPE); by E. Nystr om, Can ada D epartment 
of Mines, Mines Bra nch, p p. 58-84; Ottawa, 1908. 
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USES OF PEAT 

.As a Fuel. The principal use of peat has been and is as a fuel. 
It may be used direct as cut peat, machine peat, or briquettes, or 
may be transformed into coke, haif coke, producer gas, or powder 
before burning. The latter two methods deserve most consid
eration at present for Iowa peat. Producer gas has been used 

. much more extensively in western Europe than in the United 
States, and especially is this true of producer gas generated 
from peat. The gas obtained from peat compares very favorably 
in quality and heat value with that obt'ained from coal. Ny
strom* reports that peat used as a powder .and containing sev
enteen per cent of water gave nearly the same energy as the same 
weight of Newcastle coal. Peat as a source of producer gas must 
be of interest to north central Iowa where other fuel is scarce. ' 

In the production of producer gas from peat, tar and am
monium sulphate may be recovered as by-products. 

Minor Uses of P eat. On account of its high absorbent power 
it is used as stable litter, as a deodorizer and disinfectant, as 
an antiseptic and absorbent in surgery. It is also used as a fer ': 
tilizer for -lands deficient in humus. Fibrous peat is used as a 
packing material, for paving ' and building block, and artificial 
lumber, and for the manufacture of paper, and even woven into 
cloth. 

USES OF IOWA PEAT 

.As a Fuel. From a casual inspection of the table of chemical 
analyses it is obyious that a great majority of the samples of 
Iowa peat analyzed carry upwards to twenty-five per cent of ash. 
According to Davis in his report on Michigan peat bogs, peat 
carrying more than twenty or twenty-five per cent of ash is too 
'low grade to be considered commercially. Samples carrying up 
to thirty or 'thirty-five per cent burn readily and may be consid
ered a serviceable fuel where other fuels are scarce. Such low 
grade fuel could not be shipped far from the bog in competition 
with Iowa and Illinois coals. It is possible that ways and means 
may be fourid to transform the peat into power through the pro
ducer gas e~gine and transmit it electrically to points where 
needed, or into' a gas and pipe it from the bog to the consumer. 

'Peat & Lignite, Etc, ; Canada Dept. Mines, pp, 171 a nd 172, a nd 198 et seq,; Ottawa, 
1908, • 
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Davis reports that a ton of peat carrying twenty to twenty-five 
per cent of moisture treated by 'the Ziegler process yields 6,650 
cubic feet of gas, while the best English cannel coals 'yield 
scarcely twice as much gas. 'The cost per' thousand· feet is de
cidedly in favor of the peat. The peat coke is far superior to the 
gas coke on account of its freedom from sulphur and other ob
jectionable impurities. 

The ordinary gas producers now on the market in the United 
States are not adapted for the use of peat. Several of the large 
manufacturers of producers are at work on the problem and a 
producer which will successfully use peat is confidently expected 
in the near future. ' 

The peat machined at Fertile and Dows kindles readily, burns 
without clinkers, and gives fair satisfaction for domestic pur-
poses. . 

For Other Purposes. A sample of peat from the Fertile plant 
was sent to the Pilgrim Paper Company, Capac, Michigan, for 
examination, but was pronounced unsuited for the manufacture 
of paper pulp. The brown, highly fibrous layer found in the 
majority of Iowa bogs ought to furnish material sufficiently 
fibrous for a paper pulp. This superficial layer varies from 
two ·or three feet up to eight or ten feet in thickness. On account 
of its high absorptive capacity, it ought to :find a ready sale for 
litter and packing material as straw and excelsior become 
scarcer. 
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TARLE I 

Shows location by county, township, and section; acreage, 
average depth, and character of drainage of the more important 
Iowa peat bogs. The last column contains sample numbers rep- ' 
resenting each bog and corresponding to sample numbers in 
two tables following. 

County Township Section 

Cerro Gordo ___ __ Clea r Lake__ _____ 26 

Q) 

00 
os 
Q) .. 
<:.> 
-< 

Cer ro Gordo _____ Clea r Lake _____ 1 35 225 
Union __________ I 2 

Cerro Gordo _____ Grant ____________ 34 & 3j 70 
Ceno Gordo _____ Grant _______ ____ _ 25 35 
Cerro Gordo _____ Grant __________ __ 15 40 
Cerro Gordo _____ Gran t _________ ___ ~2 & 27 60 
Cer ro Gordo ____ Grant ___________ 31 
Cerro Gordo _____ Gr imes' _________ _ 19 & 20 40 

. Cerro Gordo _____ Grimes __________ 23 50 
Cerro Gordo ____ Lake __________ ___ 19 125 
Cerro Gordo _____ Lake _____________ 29 & 30 125 
Cerro Gordo _____ Mt. Vernon_____ _ 5 & 8 89 
Cerr o Gordo _____ On ion ___ ______ ___ 11, 12, 13, 14 375 
Cerro Gordo _____ Onion _________ ___ . 24 210 
Cerro Gordo _____ On ion __________ 1 31 & 35 175 

Grimes ________ I 2 & 3 
Cerr o Gordo ___ __ On ion _____ _ _____ 20 
Clay __ ____ _____ __ Freemlln __ ___ __ __ 23 
Clay _____________ Freeman _____ __ __ 11 
Dick inson _____ __ Ri chland 17 '50 
Emmet ___________ Iowa L ake_______ 34 400 
Frankli n _____ ___ Lee ____ __ __ _______ 18 40 
Frank lin Lee _____________ 1 6 

lVlorga n ________ ~ 36 125 
Oakland _______ J 1 

Franklin ________ Mor gan __________ 11 25 
Franklin _______ _ Morgan __ ________ 27 '& 28 120 
Franklin __ ______ Oak la nd 2 & 3 70 
Franklin ______ __ Oakland _______ __ 11 & 12 20 

, 13&14 60 
Franklin ____ ____ Scott _____________ 33 100 
Franl,lin ________ Scott __ ___ ______ __ 29 30 
H am ilton __ _____ • 
H a ncock _____ ___ Crystal --------1 23, 24, 25, 

~ 26, 35, 36 1,500 
Britt ____ ___ ____ J 1 & 2 

Hancock __ ______ Concor d ______ ___ 5 
H a ncock ___ _____ Crystal __________ 2 7() 
Hancock _______ . Crys tal __________ 14 '50 
H a ncock __ _ __ • Garfi eld __________ 2"2 & 23 120 
H a ncock _______ Garfield _____ _____ 18 & 19 600 
H a ncock ____ ____ Ga rfield ______ __ .__ 10 
Hancock _______ German 33 40 
Hancock _______ Ge rman ________ 1 4, 5 & 9 600 

Garfi eld ________ ! 32 & 33 
Hancock ________ German __________ 5 40 
Hancock _______ M'ad ison _________ L6, 17, 20 , 21 350 
Hancock _______ Madison 19 140 
Hancock _______ Twin L a ke_______ 29 & 32 70 
Hancock Twin La ke_______ 23 
H a ncock _______ Twin L a k e_______ 11 60 
H a ncock ________ Twin Lak e_______ 4 100 
K ossuth ___ _____ Greenwood ___ ___ 11 75 
K ossu th Ra msay __________ 26 300 
K ossuth ___ ___ ___ Sherman _________ 10, 15, 14 250 

23, 00, 25 

Character of 
Drainage 

6 ____________ __ ____ _ 
6 Fair ___________ _ 

6 F a ir ___________ _ 
7 F a i r ___________ _ 
5 Fai r ___________ _ 
5 Fai r _______ ____ _ 
6 POQI' to F a ir __ _ 

15 Good __________ _ 
8 Good __________ _ 
8 Fair ___________ _ 
6 Fair __________ _ 
5 Poor __ _________ _ 
6 Fair ____ _______ _ 
6 Good ___ __ _____ _ 

15 Good _________ _ 

;; --- ---- ..! ------- ----
4 
4 
3 
4 

10 

F a ir ___________ _ 
Poor _____ ______ _ 

Sample Nos. 

628 
59,1 , 599-002 
614--{117 
590, 595 
605-607 
608--{1()9 
610--{11I 
613 
405-407 
409, 410 
584- 536, 597 
583, 587, 598, 591 
592 , 593, 596 
61H17 
618-620 
401-40,1 
478, 479, 408 
697 
640P, 6HP 
642 P 
638 
629--{13"Z 
356-1160 

8 F a ir ____________ 361-365 

5 Good ____ _______ 366 
9 Good ___ _______ 350--354 
5 Poor ___________ 355 
8 Good _____ ______ 369, 370, 381 
8 Good ______ ___ _ _ 
7 F a ir _____ _______ 375-377 
4 Fair _____ __ ____ _ 37~ 

3-4 Poor to Fa ir __ _ 617, 686-688 

6 _______ _______ ____ _ 

8 
6 
9 
7 
5 

12 
8 

Poo r _________ __ _ 
P OO l' ______ __ ___ _ 
rjood __________ _ 
F a ir ______ _____ _ 

Good _________ _ _ 
Fair ___ ____ ____ _ 

574 
550, 551 
555 
576-579 
580-581 
572 
414-415 
416-423 

5 Fair ______ ___ ___ 474-476 
3 Poor ___________ _ 68fHl9O 
3 Poor ____ __ __ ____ 648 

15 Fair __ __ ______ __ 398-400 
4 

10 
8 
5 
4 
4 

F 'a i r ____ _______ _ 
P oor ___ ____ ____ _ 
Poor ______ _____ _ 
Poor ____ _______ _ 
Fair ___________ _ 

411-413 

62Hi26 
621, 623, 622 
634P--{I39P 

'Several area s or thin peat, Iowa Lake p erhaps the most important. 
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TABLE I-CONTINUED 

county Township Section Charact er o f ' 
Drainage Sa mple Nos . 

Kossuth _________ Swea _________ ___ _ 
Palo Alto _______ _ Lost Islan<1- ____ _ 
Webster ______ ___ Burnside __ ____ 1 

Clqy ____________ I 
Lost Grove __ ___ )-
Dayton _____ ___ J 

Webster _____ __ __ Lost Grove ______ _ 
Winnebago ___ __ Center ---______ I 

Norway ________ 1 

4 
11 
31 
36 
1 
6 

13 & 24 
3 & 4 

33 

600 

200 
90 

Winnebago _____ Center _________ _ _ 29 70 
Winnebago _____ Center __________ _ 10, 11, 13, 700 

14 & 15 
Winnebago _____ Center _________ 1 24, 25, 26, 

)- n, 34, 35, 36 1,500 

Winnebago 
Winnebago 
Winnebago 
Winnebago 
Winnebago 
Winnebago 
Winnebago 
Winnebago 
Winnebago 

Mt. Valley _____ J 1, 2, 3, 11 
_____ King ____________ 15 & 22 
_____ Linden ________ ___ 14, 15, 2"2, 23 
_____ L inden __________ 29 & 32 
_____ Loga n __ __________ 24 
_____ Logan __________ _ 14, 15, 22, 23 

Mt. Valley _______ 28, 29, 32 , 33 
_____ Mt. Valley_______ 5 & 6 
_____ Mt. Valley_______ 15 & 22 
___ __ Mt. Valley _______ 8, 9, 16, 17 

19, 18, 20, 21 
Winnebago _____ Norway ________ I 34 & 35 

Center _________ 1 3 

80 
160 
80 
50 

200 
100 

90 
50 

900 

350 

Winnebago _____ Norway _________ 14, 15, 22, 23 225 
Winnebago _____ Norway _______ ___ 7, 17, 18 40 
Winnebago _____ Norway __________ 17 & 18 70 
Worth ___ ________ Bristol __ ____ ____ _ 6 120 
Worth ___________ Bristol ___ ________ L7, 18, 20, 29 200 
Worth _____ ______ Bristol ___________ 27 & 28 90 
Worth ___________ Fertile ______ _____ 19 120 
Worth ___________ Fertile ___________ 21, 22, 26 , 600 

27 & 28 
Worth _____ .:.. ____ Hartland ___ _____ 29 
Worth __________ Hartland _______ 20 
Worth __________ Silver Lake.._____ 7 & 8 
Worth __________ Silver Lake______ . 10 & 11 
Worth ___ _______ Silver Lake______ 13 & 14 
Worth __________ Si lver Lake______ 2"2 
Wright _________ Belmond ________ 35 & 36 
Wright· __________ Belmond _________ 416 & 17 
Wright _________ _ Belmond ______ ___ 7 & 8 
Wright __________ Blaine ____________ 27, 34, 35 
Wright _____ _____ Grant __________ I 6 & 31 

L ake ___ __ ~ _____ I 1 

40 
30 

100 
40 
40 
60 
80 
15 
75 

600 
100 

Wright 
Wright 
Wright 
Wright 
Wright 

__________ Iowa _____________ 22 & 15 12 
_______ ___ Iowa _____ ____ __ __ 14 & 23 35 
_____ _____ Iowa _____________ 5,8, 9, 16, 17 300 
__ ________ Wall L ake_______ 12 
__________ Wall L ake ___ __ _ , 2 250 

------_ ... -_ ... _----- (J33 

... ------------------ 64SP-645P 

Good --- - - ------ 649, 691, 692, 650 

3 Fair to Poor ___ 693-694 
8 Poor ------------ 491, 500, 494 

7 Fair to-Fai;=== 498, 002 
10 Poor 501, 499, 504, 511 

514 , 517, 538. 539 
Poor to Fair ___ 520, . 525, 530, 512 

12 523 , 524, 515, 5lS 
'516, 540, 541 

6 Poor ------- ----- 556 
5 Fair ------------ 544-516 
6 Fair to--Fai;=== 542 

10 Poor 534, 547 
5 Poor to Fair ___ 531>-537 

10 Poor to Fair ___ 549, 551, 554 
6 Poor to Fair ___ 557, 558 
6 Poor ------------ 559, 560 
8 Poor ------------ 561-571, 573 

8 ___________________ 487, 488, 505 

10 Fair ____________ 497, 507, 508 
6 F a ir ____________ 509 
6 F a ir ____ ~ _______ 503 
8 Poor ___ _________ 489, 490 
6 Poor t o Fair ___ ' 513, 515, '532 
7 Fair ___________ _ 519, 52"2,531 

10 F a ir ____________ 424-426 
12 Good __________ ._ 

6 Poor ----------- - 533 
4 Poor ------------
5 F a ir ----- - - ----

10 Poor ------------ 492, 495 
12 Poor ------------ 350, 351 
7 Poor ------------ 493, 496 
4 Good ----------- 379, 333, 384 
8 Fair ------- ----- 469, 470 
8 Good - --------- 471--473 

3r4 Good -------- -- - 368 
12 Good ------- - --- 39:Hl97 

6 Poor ------------ 385 
12 Good - - - ---- - -- - 386, 388, 390, 477 
6 Fair ------------ 391 , 389, 392 
5 --- -- -- -- ---- ---- -- 367 

3--4 Good --- -- ------ 372-374 
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. TABLE II 

Contains laboratory number, de.tailed location, and detailed 
description for each peat sample studied. 

Lab . NO .. \ county \ DetailedLocation 01 samPle i Description 01 Section 

350 Franklin Morgan Twp., Sec. 28. ·4 ft. brown, fibrous. 
Near west end· of bog 4 ft. brownish black, less 

fibrous. 
8 ft . sand and peat. 

---
351 Fr.anklin Morgan T wp., Sec. 28.\ 3.5 ft . brown, fibrous. 

Near pit of Iowa Peat 4 ft. brown and black 
Plant . . mingled. 

--- ------- --
352 Franklin Morgan Twp., Sec. 28. 5.5 ft. brown, fibrous. 

200 yds. Se. sample No. 5 ft. brownish black, but 
35l. slightly fibrous. 

--- ------ -
353 Franklin Morgan Twp., Sec. 28. 6.5 ft. brown, fibrous . 

200 yds. S. of east of 2 ft. brownish black, non-
sample . No. 352 fibrous. 

1.5 ft. brown, fibrous 
-------

354 Franklin Morgan Twp., Sec. 27. 8 ft . brown, fibrous. 
320 yds. S. of east of 2 ft . brownish black, non-
·sample No. 353 fibrous. 

Blue clay below. 
---

355 Franklin Oakland Twp., Sec. 3. 300 6.5 ft. brown, fibrous. 
yds. from Ne. corner A thin layer of non-fibrous 

below. 

-----a561 Frankiin Lee Twp., Sec. 18 . . On 2.5 ft. brown, fibrous . 
north line 3 ft. brownish black" non-

fibrous. 

357 Franklin Lee Twp., Sec. 18. On % 8 ft . brown, fibrous. 
Sec. line, 125 yds. from 2 ft. brownish black, non-
edge of bog fibrous. 

5 ft. brown, fibrous. 

358 Franklin Oakland Twp., Sec. 11. 8 ft . brown, fibrous. 
On Sec. line (Secs. 11 9 ft. brownish black, non-
and 12) fibrous. 

Thin clay seam at 14 ft . 

359 Franklin Oakland . Twp., Sec. 1l. 7 ft. brown, fibrous. 
Near south end of bog 7.5 ft. brownish bl~ck, non-

fibrous. 
Gravel below. 

360 I Franklin 

I 
Oakland Twp., Sec. 12. 7 ft. 'brown, fibrous. 

East of sample No. 359 7.5 ft. brownish black, non-
fibrous. 
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TABLE II-CONTINUED 

Lab.No. Oounty I DetailedLocationot samp~e l Description ot Section 

361 Franklin Oakland Twp., Sec. 1. 400 7.5 ft. brown, fibrous. 
yds. E. .1h Sec. line 3.5 ft. brownish black, non-

r fibrous. 

362 Franklin Oakland Twp., Sec. 1. 7 ft . brown, fibrous. 
South side of bog 4.5 ft. brownish black, non-

fibrous. 

363 Franklin Oakland Twp., Sec. 1. 7 ft. brown, fibrous. 
Near east line section 8 ft. brownish black, non-

fibrous. 

I 5.5 ft. brown, fil3rous . 

364 Franklin Morgan Twp., Sec. 36, Se. 11 ft. brown, fibrous . 
14. 125 yds. from east 1 ft. brownish black, non-
edge of bog fibrous. 

_ Clay parting at 8 ft . 
---

365 Franklin Morgan Twp., Sec. 36. 125 11 ft. brown, fibrous. 
yds. W. of sample No. 2.5 ft. brownish black. 
364 

---
366 Franklin Morgan Twp., Sec. 11. On 2.5 ft. brown, fibrous. 

road 500 yds. south of 3.5 ft. brownish black. 
corner 

367 Wr.ight Wall Lake Twp., Sec. 12. 3 ft . brown, fibrous. 
% mi. S. north line, 3.5 ft. brownish black. 
along ditch 

- --
368 Wright Blaine Twp., Sec. 27. Near 2.5 ft. brown, fibrous. 

Nw. corner Sw. quarter 4 ft. brownish black. 

369 Franklin Oakland Twp., Sec. 11. 7 ft. brown, fibrous . 
Southeast corner 3.5 ft. brownish black. 

3.5 ft. brown, fibrous. 
---

370 Franklin Oakland Twp., Sec. 11. 7 ft. brown, fibrous. 
300 yds. W. of north of 3 ft. brownish black. 
sample No. 369 

371 Franklin Oakland Twp., Sec'. 11. 8 ft. brownish black. 

'1 
125 yds. west of sample 5.5 ft. lighter colored peat. 
No. 370 

---
372 Wright Blaine Twp., Sec. 35. 225 2.5 ft. brown, fibrous. 

yds. south of middle N. 3.5 ft . brownish black. 
line 

373 Wright 

I 
Blaine Twp., Sec. 35. Near 2 ft . brown, fibrous . 

center Nw. 14 of Ne. 14 3 ft . brownish black. 

374 Wright 

I 
Blaine Twp., Sec. 35. 140 2 ft. brown, fibrous. 

yds. Sw. sample No. 373, 1.5 ' ft. brownish black. 
along fence 

45 
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TABLE II-CON'l'INUED 

Lab . NO.j County jD etailedLocation of samPbe j D escription of Section 

~I Franklin I 
Scott Twp., Sec. 33. North 2 ft . brown, fibrous. 

section line roac:. 5.5 ft . brownish black. 
, 

376 Franklin Scott Twp., Sec. 33. 100 . 3 ft. brown, fibrous. 
y ds. from middle east 3 ft. brownish black. 
edge of bog 1 ft . bluish peaty mud. 

- --
377 I Franklin Scott Twp., Sec. 33. Near 2 ft . brown, fibrous . 

I 

middle sou.th sideo! bOgl 3 ft. brownish black. 
1 ft. marly layer. 
2 ft . brown, fibrous . 

378 Franklin Scott Twp. , Sec . 29. Near j 3.5 ft. brown, fibrou s. 
Nw. corner a t bridge 

- --
379 Wright Belmond Twp., Sec. 35 '1 3 ft. brown, fib rous . 

100 yds. north of road 
on south line 

- - -
380 Wright Belmond Twp., Sec. 35. 2 ft. brown, fibrous . 

400 yds. north of road, 2 ft . peat and grit. 
east side bog 

- --
381 Wright Belmond Twp., Sec. 35. 4 ft. br owni sh black peat. 

100 yds. directly west of 
sample No. 380 

- - - -
382 Wright Belmond Twp., Sec. 35. 4.5 ft. brownish black. 

150 yds. Ne. from sam-
ple No. 381 

----
383 Wright Belmond Twp., Sec. 36. 2 ft. brown, fibrous. 

e . corner Ne. 'Ii of S w. 2.5 ft. brownish black. 
14 

383.5 Wright Belmond Twp., Sec. 35. 2 ft. brown, fibrous. 
West of sample No. 379 3 ft. brownish black. 

--- -
384 Wright Belmond Twp., Sec. 35. 2 ft. brown, fibrous. 

On road south end of 2.5 ft. brownish black. 
bog 

---
385 Wright Iowa Twp. line, Bees. 15 5 ft. brown, fibrous. 

and 22. About 200 yds. 2 ft. brownish black. 
E . of Sw. corner 1 ft. peaty clay. 

2 ft. brownish black. 
1 ft. brown , fibrous. 

386 Wright Iowa. Twp., Sec. 23. Near 5 ft. dark brown. 
Nw. corner Ne. 'Ii of 4.5 ft. marly peat, on g ravel. 
Nw. 'Ii 
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TABLE II-CONTINUED 

Lab.No·1 county I DetailedLocation of samp~el D eSC1'iption of Section 

-, . 

387 Wright Iowa Twp., Sec. 23. 150 5 ft . brownish black, almost 
yds. south of sample No. non-fibrous. 
386 1.5 ft. peaty marl. 

13.5 ft . brown, fibrous. 

388 Wright Iowa Twp., Sec. 23. 175 2.5 ft. brownish black. 
yds. due east sample No. 9.5 ft . peaty marl. 
387. 

389 I Wright Iowa Twp., between Secs. 5.5 ft. brown, fibrous. 
9 and 16. At bridge I 3 ft. peaty clay .. 

390 Wright Iowa Twp., Sec. 23. Near 2.5 ft . brownish' black. 
middle north side of 11 ft. peaty grit and clay 
NW.14. to clayey peat. 

391 Wright Iowa Twp., between Secs. 2 ft. brown, fibrous, to 
8 and 17. Near west black peat mud. 
edge of bog 

---
392 Wright Iowa Twp:, between Secs. 5.5 ft. brown, fibrous. 

9' and 16. 60 yds. east 3 ft . peaty clay. 
of sample No, 389 

393 Wright Lake Twp., on E . line Sec. 3.5 ft . brown, fibrouS. 
1. Lake at bridge near 9,5 ft . brownish black. 
south edge of bog Sand and gravel below. 

394 Wright Lake Twp., Sec. 1. About 5.5 ft. brown, fibrous. 
middle of bog 14 ft. brown ish blaclt. 

, Grades downward into 
black peaty mud. 

----
395 Wright Lake Twp., Sec. 1. Near 4.5 ft . brown, fibrous , 

north edge of bog 13.5 ,ft. bro.wnish black, 
very sticky below. 

396 Wright Lake Twp., Sec. 1. Along 4.5 ft. brown, fibrous. 
dredge ditch near north 7 ft. brownish black. 
edge of bog Gravel and sand below. 

---
397 Wright Lake Twp., Sec. 1. Along 6 ft. brown, fibrous . 

ditch 150 'Yds. south of 18 ft. brownish black. 

I sample No. 396 Bottom not reached. 
--- - -

398 Hancock Twin Lakes Twp. , Sec. 29. 4 ft. brown, fibrous. 
Near south edge, 300 6.5 ft. brownish black. 
yds, from E. end of bog 2.5 ft. brown, fibrous. 

3.5 ft. peaty marl and clay. 

399 Hancock Twin Lakes Twp" Sec. 29. 2 ft. brown, fibrous. 
Doe north sample No, 22 ft. brownish black, va-
398, near edge riabl e. 

Bottom not reached. 
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TABLE II-CONTINUED 

Lab.No·1 County I D etailedLocation of sa~1P~el D escription of Section 

400 Hancock Twin Lakes Twp., line 5 ft . brown, fibrous. 
Secs. 29 and 32. Near 2.5 ft. brownish black. 
east edge of bog 11.5 ft. reddish brown. 

401 Cerro Gordo Grimes T wp., Sec. 2. 150 5 ft. brown, fibrous. 
yds. from west line of 6 ft. brownish black. 
section 2 ft. reddish brown. 

402 Cerro Gordo Grimes Twp., Sec. 2. 75 7 ft. brown, fibrous. 
yds. N. of sample No. 4 ft. brown, non-fibrous. 
401 and at center of bog 6 ft. lighter brown. 

---
403 Cerro Gordo Grimes Twp., Sec. 3. Near 5 ft. brown, fibrous. 

east edge bog on Nw. 14 4 ft. brown, less fibrous. 
7 ft. lighter brown. 

---
404 Cerro Gordo Grimes Twp., Sec. 3. 5 ft. brown, fibrous. 

Along drain at middle 5 ft. brown, non-fibrous. 
of bog. North of sam· 12 ft. lighter brown. 
pIe No. 403 

478 Cerro Gordo Grimes Twp., Sec. 3. North 3.5 ft. brown, fibrous. 
of sample No. 404 near 8 ft. brownish black, becom-
north edge ing clayey below. 

13 ft. light brown. 

405 Cerro Gordo Grimes Twp., line Secs. 9 ft. brown, fibrous, becom-
19 and 20. Bridge near ing marly below. 
S. edge of bog 8 ft. light brown. 

406 Cerro Gordo Grimes Twp., north of 3 ft. brown, fibro~s, grading 
sample No. 405 near into 7 ft. brownish black, 
middle of bog marly below. 

13 ft. light brown to gray-
ish peat. 

408 Cerro Gordo Union Twp., Sec. 34. Sw. 5.5 ft. brown, fibrous. 
14, near Ne. corner 4 ft. brown, non·fibrous. 

1.5 ft. reddish brown. 
8 ft. grayish brown, ciayey. 

409 Cerro Gordo Grimes Twp., Sec. 28. Se. 3 ft. brown, fibrous. 
14 of Nw. 14 1 ft . brownish black. 

I I Gravel and sand below. 

410 I Cerro Gordo Grimes Twp., Sec. 28. Se. 3 ft. brown, fibrous. 
14 of Nw. 14 2 ft. brownish black. 

Cerro Gordo Grimes Twp., Sec. 28. Due 5 ft. brown, fibrous. 
east of sample No. 410 5.5 ft. brownish black. 

5.5 ft. reddish brown. 
7.5 ft. grayish brown, marly. 
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TABLE n-CONTINUED 

Lab.No·1 Oounty I D etailedLocati onof sampUl I D escription of Section 

411 Hancock Twin Lakes Twp., Sec. 11. 4 ft. brown, coarsely fibrous 
Sw. 14 south, middle of Gravel below. 
bog 

412 Hancock Twin Lakes Twp., Sec. 11. 5 ft. brown, coarsely fibrous. 
Sw. 14 near center of 8 ft . brownish black. 
bog 2 ft. grayish brown. 

6 ft . r eddish brown. 
Sand below. 

413 Hancock Twin Lakes Twp., Sec. 11. 5 ft . brown, coarsely fibrous. 
Sw. 14. North of mid- 5 ft. brownish black. 
dIe . 5 ft . grayish to reddish 

brown. 

414 Hancock German Twp., Sec. 33. E. 2 ft. brown, coarsely fibrous. 
1h of Sw. 14. Near east 7 ft. brownish black. 
edge of bog Clayey peat below. 

415 Hancock German Twp., Sec. 33. E. 2.5 ft. brown, coarsely fi-
1h of Sw. 14. Near brous. 
west edge 15.5 ft. brownish black to 

reddish gray below. 
Bored into a piece of wood 

at 18 ft. and could go no 
deeper. 

---
416 Hancock German Twp., on line be- 3.5 ft. brown, fibrous. 

tween Secs. 4 and 9, and 3.5 ft . brownish black. 
100 yds. east of edge of 
bog 

- --- .----
417 Hancock German Twp. , Sec. 9. 5.5 ft. brown, coarsely fi-

Along ditch 400 yds. 8'. brous. 
sample No. 416 

---
418 Hancock German Twp. , on line be- 7 ft. brown, fibrous. 

tween Secs. 4 and 9 at 9.5 ft. brownish black. 
middle of bog 15.5 ft. red to grayish 

brown. Bottom not 
reached. 

419 Hancock German Twp., on line be- 4.5 ft. brown, fibrous. 
tween Secs. 4 and 9. 120 
yds. from W. edge 

- --
. 420 Hancock German and Garfield Twp. 5 ft. brown, fibrous . 

line, Secs. 4 and 33 re- 2 ft. brownish black. -
spectively. 100 yds. 
from island on east 
side 

421 Hancock German and Garfield Twp. 7 ft. brown, fibrous. 
line. West of sample 1.5 ft . brownish black . 
No. 420, near middle of 
bog 
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Lab.No·1 County I Deta4ledLoc~tion of Sample I D escription of Section 

511 Winnebago Center Twp., Sec. 15. Sw. 9 ft. brown, fibrous. 
1,i of N e. 1,i 4.5 ft . dark brown. 

Clayey peat at bottom. 
---

514 Wiinnebago Center Twp., Sec. 13. 9 ft. brown, fibrous. 
Northeast corner of Nw. 2 ft. dark brown. 
1,{ of Nw. 1,i 

- --,------
~17 Winnebago Center Twp., Sec. 14. Cen- 11 ft . brown, fibrous. 

ter .of Se. 1,i of Ne. l,i 4 ft. dark brown. · 
4 ft. reddish brown. 

- -----------
512 Winnebago Center Twp., Sec. 35. Near 9 ft. brown, fibrous . 

north line of Sec. west 2 ft. fine, brown, fibrous. 
of dredge ditch 4 ft. dark brown. 

523 Winnebago Center Twp., Sec. 34. 175 5 ft. brown, fibrous. 
yds. east 1h section line 6 ft. brown, slightly fibrous. 

10 ft . light brown. 
2 ft. reddish brown. 
1 ft. light brown. 
Did not reach bottom. 

---- - ------
524 Winnebago Center Twp., Sec. 34. 200 5 ft. brown, fibrous. 

yds. east of center 4 ft. brown, slightly fibrous . 
14 ft. light brown. 

-------------_. 
515 Worth Bristol Twp., Sec . 17. Sw. 8.5 ft. brown, fibrous . 

1,{ of Sw. 1,{ 225 yas. 
north of Sw. corner 

- ------
518 Winnebago Center Twp., Sec. 26. Nw. 11 ft. brown, fibrous. 

1,i of 8e. 1,{ 4 ft. brown. 
10 ft. reddish brown. 
Did not r each bottom. 

516 Winnebago Center Twp., Sec. 35 . Se. 7 ft: brown, fibrous. 
1,i of Se. 1,{. Center of 10 ft. brown . 
north line 

- --
520 Winnebago Center Twp., Sec. 35. S. 9 ft. brown, fibrolls . 

side 125 yds. Nw. from 7 ft. brown. 
bridge over dredge ditch 

I 

526 'Winnebago 

I 

Mt. Valrey Twp., Sec. 2. 11 ft . brown, fibrous. 
-Ne. 1,i of Nw. 1,i. E . or 6 ft. brown. . dredge ditch, 250 yds. 10.5 ft. reddish brown . 

I south of road 
- - -

521 Winnebago 

I 
Mt. Valley Twp., Sec. ·2. 9 ft. brown , fibrous. 

Nw. 1,{ of Sw. 1,i, 200 6 ft. brown. 
yds. from road 4 ft. Ii ht ra ' . g g ) 
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TABLE II-CONTINUED 

Lab.No·1 Oounty I DetailedLocation ot samp~e l Description ot Section 

527 Winnebago Mt. Valley Twp., Sec. 2. 11 ft. brown, fibrous . 
Se. 14 of Nw. 14, 100 2 ft. black. 
yds. W. of north and 4 ft. brown. 
south '-h section line 

528 Winnebago Mt. Valley Twp., Sec. 2. 11 ft. brown, fibrous . 
Sw. 14 of Ne. 14, 175 6 ft. brown. 
yds. E. of north and 6 ft. reddish brown. 
south '-h section Ii ne 3 ft. brown. 

- --I 

Center Twp., Sec. 25. 
1 

fibrous . 5251 Winnebago Ne. 9 !to brown, 
14 of Ne. l,i, near W. .4 ft. black . 
line 

529 Winnebago Center Twp. , Sec. 24. SW. 11 ft. brown, fibrous. 
14 of Se. 14 near center 6 ft . dark brown. 

2 It . reddish brown. 
- --

530 Winnebago .Center Twp., Sec. 24. Se. 11 ft. brown, fibrous. 
l,i of Se. 14, 100 yds. 4 ft. brown. 
S. of Ne. corner 11 ft. reddish brown. 

513 Worth Bristol Twp., Sec. 20. 300 9 ft . brown, fibrous. 
yds. Nw. from road 1 ft. brown. 
along dredge ditch 

519 Worth Bristol Twp., Sec. 28. S. 9 ft. dark brown (somewhat 
side Sec. 150 yds. from fibrous clayey peat un-
road, and 250 yds. from derlying above). 
W . line 

---------_. 
522 Worth Bristol Twp., Sec. 28. 200 5 ft. dark brown, somewhat 

yds. due N. of No. 519 fibrous. 
4 ft . dark brown. 
2 ft. reddish brown. 

- --
531 Worth Bristoi Twp., S"ec. 27 . '1251 5 ft. dark brown, somewhat 

yds. Nw. of center of fibrous. 
Sw. 14 7 ft . dark brown. 

--- --

sW'1 532 Worth Bristol Twp., Sec. 20. 9 ft. brown , fibrous. 
14, near middle 

538 Winnebago Center Twp., Sec. 14. Se. 9 ft. brown, fibrous . 
14 of Sw. 14, near Nw. ,6 ft. dark brown: 
corner 7 ft. reddish brown. 

539 Winnebago Center Twp., Sec. 14. Se. 6.5 ft. dark brown, slightly 
l,i of S"w. l,i, near Nw. fibrous. 
corner 

540 1 Winnebago Center Twp., Sec. 24. NW'I 9 ft. brown, fibrous. 
1,4 of Se. 1,4, 200 yds. 2 ft . dark brown. 
Ne. from SW. corner 
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TABLE II-CONTINUED 

Lab.No·1 county I DetailedLocation of Sample I Description of Section 

541 Winnebago Center Twp., Sec. 24. Cen- 9 ft. brown, fibrous. 
ter Nw. ?i 7 ft. brown, slightly fibrous . 

---
533 Worth Hartland Twp., Sec. 29. 9 ft. brown, fibrous. , Ne. ?i of Nw. ?i, near 

Ne. corner 
---

544 Winnebago Linden Twp., Sec. 22. 5 ft. brown, fibrous. 
Near middle north line 2 ft. brown, slightly fibrous. 

6 .ft . black. 
---

545 Winnebago Linden Twp., Sec. 14. 100 5 ft. brown, fibrous. 
yds. S. of center of Sw. . 
14 of Sw. ?i 

--- -
546 Winnebago Linden Twp., Sec. 14. Se. 4.5 ft. brown, fibrous, chang. 

corner of Sw. 14 of Sw. ing to black. 
?i 

---
556 Winnebago King Twp., Sec. 22. Cen- 5 ft. brown, fibrous. 

ter of Sw. ?i of Ne. ?i 3 ft . dark brown. 
4 ft . black. 

542 Winnebago Linden Twp., Sec. 29. Cen- 5 ft. brown, fibrous. 
ter of Nw. ?i of Se. 14 2 ft . dark brown. 

2 ft. black. 
---

547 Winnebago Logan Twp., Sec. 24. 150 9 ft. brown, fibrous . 
yds. Ne. from Sw. cor- 15 ft. brown. 
ner of Sw. ?i of Sw. 14 Did not reach bottom of 

peat. , 

- --
534 Winnebago Logan Twp., Sec. 24. Cen- 7 ft. brown, fibrous. 

ter .of Sw. ?i 2 ft. black. 
Gravel bottom. 

535 Winnebago Logan Twp., Sec. 23. 150 5 ft. brown, fibrous. 
yds. Sw. of center 1 ft. black. 

- ------

I 
536 Winnebago Logan Twp., Sec. 23. 200 6 ft. brown, fibrous. 

yds. Nw. of center 1 ft. black. 
-

537 Winnebago Logan Twp., Sec. 23. Nw. 8.5 ft. dark brown, slightly 
14 , 200 yds. from road fibrous. 

Gravel bottom. 

550 Hancock Crystal Twp., Sec. 2. Near 5 ft. brown, fibrous. 
Sec. line, 100 yds. from 9 ft. brown. 
W. edge of bog Peat mud continues. 

548 Hancock Crystal Twp., Sec. 2. onl 5 ft. brown, fibrous. 
14 Sec. line east side of 4 ft. brown, gradually be-
bog near section line coming poorer. 
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549 i Winnebago Mt. Valley Twp., Sec. 33. 5.5 ft. brown, fibrous. 
Nw. 14 of Nw. 14 -.;51 Winne'"" Mt. Valley Twp., Sec. 33. 24 ft.. brown, fibrous peat, 
300 yds. E. and 300 yds. changing to slightly p.-
S. of Nw. corner brous. 

~I Winneb~gO Mt. Valley Twp., Sec. 33. 7 ft. dark brown, fibrous. 
250 yds. N. and 50 yds. 7 ft. brown, slightly fibrous . 
E. of No. 575 

- --------- - ----
552 Winnebago Mt. Valley Twp., Sec. 32. 11 ft. brown, fibrous, chang-

N w. 14 of Nw. Vt, 100 ing to slightly fibrous: 
yds. west and 150 yds. 
S. of Ne. corner 

--- ------- -
553 Winnebago Mt. Valley Twp., Sec. 29. 15 ft. brown, fibrous , chang· 

Se. 1,4 of Se. 14, 150 yds . ing to slightly fibrous. 
from road and midway 
between quarter and 
section lines 

- ----- . 
554 Winnebago Mt. Valley 'I wp., Sec. 29 . 24 ft. brown, fibrous, chang· 

125 yds. N. of sample ing to slightly fibrous. 
No. '553 

555 Hancock Crystal Twp., Sec. 14. Ne. 6 ft. brown, fibrous . 
14, near north edge of 3 ft . black. 
bog 

-
576 Hancock Garfield T wp., Sec. 23. 200 5 ft. brown, fibrous. 

yds. S. and 100 E. of 
Nw. corner j 

---
577 Hancock Garfield Twp., Sec. 23. 300 9 ft. brown, fibrous. 

yds. south of No. 576 3 ft . brown, somewhat 
fibrous. 

A peat mud continues 14 ft. 

578 Hancock Garfield Twp., Sec. 23. 300 9 ft. brown, fibrous. 
yds. south of No. 577 3 ft. fine, brown, somewhat 

fibrous. 

579 Hancock Garfield Twp., Sec. 23. 5 ft. brown, fibr~u·s. 
Near center of Sw. 14 1 ft. brown. 
of Sw. 14 

580 Hancock Garfield Twp., Sec. 18. On 9 ft. brown, fibrous . 
quarter section line 4 ft. black. 

581 Hancock Garfield Twp., Sec. 18. 175 5 ft . brown, ·fibrous. 
yds. directly W . of No. 
580 
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584 Cerro Gordo Lake Twp., Sec. 19. 100 14 ft. brown, fibrous, grad· 
yds. S. and 100 'Yds. W. ually changing to less 
of Ne. corner Ne. 14 of fibrous. 
Sw. 14 

597 Cerro Gordo Lake Twp., Sec. 19. Nw. 4.5 ft. brown, fibrous. 
% of Sw. 14, 75 yds. S. 
of center 

585 Cerro Gordo Lake Twp., Sec. 19. 220 9 ft. brown, fibrous, chang· 
yds. f rom S. line and . ing to slightly fibrous. 
125 yds. f rom W. edge 
of bog 

586 Cerro Gordo Lake Twp., Sec. 19 7 ft. brown, fibrous. 
- - - -

583 Cerro Gordo Lake Twp., on line be- 4 ft. brown, fibrous. 
tween Secs. 29 and 30, 
near south side 

- - -
587 Cerro Gordo Lake T wp ., Sec. 29. Cen· 7 ft . brown, fibrou s, grad· 

ter Nw. 14 of Sw. 1)i ually changing to less 
fibrous. 

- - -- -.. 
598 Cerro Gordo Lake Twp., Sec. 29. Near 7 ft. brown, fibrous, grad· 

middle north line of Sw. u ally changing to less 
14 of Sw. 14 fibrous . 

- --
591 Cerro Gordo Lake Twp., Sec. 29. South 5 ft. brown, fibrous . 

side at center of neck 
of bog wh ere it crosses 
road 

592 Cerro Gordo Mt. Vernon Twp., sectionl 5 ft . brown, fibrous . 
line between 5 and 

81 near middle 
-' - - -

593 Cerro Gordo Mt. Vernon Twp. 225 YdS.j 5 ft. brown, fibrou s. 
due west of No. 592 . 

- - - --
596 Cerro Gordo Mt. Veriton Twp., Sec. 8.1 4 ft. br-own, fibrous. 

300 yds. Se. of No. 593 

594 Cerro Gordo Clear Lake Twp., Sec. 35.\ 7 ft . brown, fibrous, grad· 
Near center Sw. 14 ofl ually changing to less 
Sw. 14 . fibrou s. 

- --
599 Cerro Gordo Union T wp., Sec. 2. Near i 8 ft. brown, fibrous. 

center Nw. 14 of Nw. 14 Peat mud cont inues to a 
greater depth. , - --

600 Cerro Gordo Union Twp .. Sec. 2. 1751 3.5 ft . brown, fibrous . 
yds . Ne. No . 599 I 
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601 Cerro Gordo Union Twp. , Sec. 2. 150 5 ft. brown, fibrous . 
yds. Se. of Nw. corner 
of Ne. 14 

• 
602 Cerro Gordo On Union·Clear Lake Twp. 5 ft . brown, fibrous . 

line, between sections 2 
an d 35. 200 yds, west 
of middle 

614
1 

Cerro Gordo Union Twp. 200 yds. W. 5 ft. brown, fibrous . 
of center of Bec. 12 , ---

615 Cerro Gordo Union T wp . Sw. ~i of 5 ft. brown, fibrous, low 
N\\". 14 of Sec. 12 grade. 

616 Cerro Gordo Union Twp., Sec. 11. Se. 7 ft. brown, fibrous . 
~ of Se. 14, near center 

._--_. 
617 Cerro Gordo Union T wp. , Sec. 12. Sw. 7 ft. brown, fibrous. 

14 of Sw. 14 , near center Low -grade peat c.ontinues 
down to 12 ft. 

618 Cerro Gordo Union Twp. Center of 4 ft. brown, fibrous. 
neck of bog on north 
line, 220 yds. from road 
on east line 

-
619 Cerro Gordo Union Twp. Near center 8 ft. brown, fibrous. 

of Be. quarter 
.. 

620 Cerro Gordo Union Twp. On 1h Sec. 6 ft .. bro'''TI, fibrou s. under· 
line near road on east laid with blue clay . 

. _--- -

621 Kossuth Ramsay Twp., Sec. 26 . 4 ft. brown. fibrous. chang· 
ing to black peaty mud . 

. _. --

622 . Kossuth Rfl.msa.v T wp .. Sec. 26. ~fi ft . brown, fibrous. 
North side n ear center ?.fi ft. black peaty mud. 
of bog Pf'~ tv mud continues below 

8 ft. 

623 Kossuth 
I 

Ramsay Twp., Sec .. 35. 250 2 ft . brown, fibrous. 
yds. Nw. of center of 2 ft. black peaty mud . 
section and at center of 
bog 

624 Kossuth Greenwood Twp., Sec. 11. 5 ft. brown, fibrous, grad-
Ne. corner of bog, 100 ing downward into black 
yds. west on 14 Sec. line peaty mud . 

---

I 

Greenwood Twp., Sec. 11.1 625 Kossuth 6 ft. brown, fibrous. g rad-
100 yds. west of samPler ing downward into black 
No. 624 peaty mud. 



716 PEAT 'DEPOSITS IN IOWA 

TABLE II-CJNTINUED 

Lab.No·1 county I • I I D etailedLocation ot Samp"te D escription ot Section 

626 Kossuth Greenwood Twp., Sec. 11. 6.5 ft . brown, fibrous, grad-
At center of bog ing downward into black 

peaty mud. 

634P Kossuth Sherman Twp., Sec. 14. 3 ft . brown, fibrous . 
Sw. corner, 50 yds. N. 3 ft. black peaty mud. 
and 275 yds. E . of Sec. 
line 

---
635P Kossuth Sherman Twp., Sec. 23. 3 ft . brown, fibrous. 

150 yds. Nw. of center 2 ·ft. black peaty mud . 
of Sec. 

- --------- -
636P Kossuth Sherman Twp., Sec. 26. 4 ft. brown, fibrous . 

325 yds. west from E . 1 ft . dark brown. 
line and 200 yds. N. of 
1,4 line 

637P Kossuth Sherman Twp., Sec. 26. On 4 ft. brown, fibrous . 
east line near middle 

- --
638P Kossuth Sherman Twp. , Sec. 25. 4 ft. brown, fibrous. 

Middle of neck of bog 
in Sw. 1,4 . 

---
639P Kossuth 

, 
Sherman Twp., Sec . . 26. 5 ft. brown, fibrou s. 

Near bridge on north 
line road 

--- --
640P Clay Freem a n Twp., ' Sec. 23 . 4 ft. brown, fibrous. Be-

250 yds. Nw. center of comes da rker below. 
Sec. 

---
6UP Clay Freeman T wp., Sec. 23. 4 ft. brown, fibrous . 

Center of Nw. 1,4 
--- -

642P Clay Freeman T wp., Sec. 11. 4 ft. brown , fibrou s. Very 
Near middle on S. lin e soft below. 

- --
643P Palo Alto Lost I sland Twp., Sec. 11. 3 ft. brown, fibrous . 

125 yds. from N. edge 
of bog 

644P Palo Alto Lost I sland Twp., Sec. 11. 3 ft . brown, fibrous. 
200 yds. E. of sample 
No. 64 3P 

--- --~-

645P Palo Alto Lost Island Twp., Sec. 11. 3 ft. brown , fibrous. 
Se. 14, 440 yds. S. of 
lake and 150 yds. from 
road 

----
Sec. '17.1 638 Dickinson Richland Twp., 3 ft . brown, fibrous . 

Ne. 1,4 of Se. 14 near
l center of bo g 
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639 Wright Belmond Twp., Sec. 17. 5 ft. brown, fibrous . 
300 yds. S. of Ne. cor-
ner 

---
640 Hancock Twin Lake Twp., Sec. 32. 4.5 ft . brown, fibrous. 

On E . and W. Sec. line 
and 100 yds. from edge 
of bog 

- ----- -
641 Hancock T win Lake Twp., Sec. 32. 4.5 ft. brown, fibrous. 

100 yds. N. of S. line of 

_ I Sec. and 125 yds. from 
E . edge of bog 

-
422 Hancock German and Garfield T wp. 8.5 ft. brown, fibrous. 

line. 150 yds. E . of W. 4 ft. brownish black. 
ditch 6 ft . reddish brown. 

423 Hancock German & Garfield Twp. 8.5 ft. brown, fibrous. 
line. On west ditch 2.5 ft. brownish black. 

6 ft . lighter brown. 

424 Worth Fertile Twp., Sec. 19. Se. 6 ft . brown, fibrous. 
lA, near S. line 14 ft. brownish black. 

425 Worth F ertile Twp., Sec. 19. 150 10 ft . brown, fibrous, dark-
yds. E. of N. of sample er below. 
No. 424 1 ft. marly peat. 

5 ft. brownish black. 
- ----_._----- -

426 Worth Fertile Twp., Sec. 19. 200 12 ft . brown, fibrous, dark-
yds. E . of N . of sample er below. 

No. 425 4 ft . marly peat. 
3 ft. brownish peat, hard. 

---
427 Worth Silver Lake Twp., on line 25 ft. brown, fibrous, be com-

of Secs. 13 and 14. At ing darker and less 
south bridge fibrous below. 

Did not reach bottom. 
---

428 Winnebago Mt. Valley Twp., Sec. 25. 7 ft . brown, fibrous. 
Near middle south line 7 ft . brownish black. 

5 ft. soft, non-fibrous peaty 
mud. 

429 Worth Silver Lake Twp., on line Same as sample o. 4~7. 
Secs. 13 and 14. At Reached grit at 19 ft. 
north bridge 

- --
469 Wright Belmond Twp., Sec. 16. 4.5 ft. brown, fibrous. 

Near north ~dge on east 3.5 ft. brownish black . 
line 

---
470 Wright Belmond Twp., Sec. 16. 5 ft. brown, fibrous . 

375 yds. S. of sample 5.5 ft . brownish black. 
No. 469 
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~.-~ 

471 Wright Belmond Twp., on line 3.5 ft . brown, fibro us. 
Secs. 7 and 8, 150 yds. 8.5 ft. light brown. 
from S. edge bog .5 ft. peaty mud. 

5.5 ft. reddish brown. 
Did not reach bottom. 

----.--
472 Wright Belmond Twp., on line 4 ft . brown, fibrous. 

Secs. 7 and 8; middle of 7 ft. brown peat. 
bog, N. of sample No. Gravel below. 
471 

--- ------- -
473 Wright Belmond Twp. , Sec. 7. Ne.12.5 ft. brown, fibrous. 

14 near road . 

474 Hancock German Twp., Sec. 5. 100 4 ft. brown, fibrous. 
yds. 8. of middle line 1.5 ft. brownisll black. 
and 100 yds. from E. 
side of bog 

- ------_._--
475 Hancock German Twp., Sec. 5. Mid- 4 ft. brown, fibrous. 

dIe of bog west of sam- 3 ft. brownish black. 
. pIe No. 474 

476 Hancock German Twp., Sec. 5. Near 3 ft. brown, fibrous . 
west edge of bog in line 1.5 ft. brownish black. 
with No. 474 and 475 

---
477 Wright Iowa Twp., Sec. 23 The peaty marl from the 

lower portion of No. 388 . 
--

478 Cerro Gordo Grimes Twp., Sec. 3. 3.5 ft . brown, fibrous . 
Along drain and due N. 8 ft. brownish black, grad-
sample No. 404 ing into gray. 

13 ft. reddish brown. 
-

479 Cerro Gordo Union Twp., Sec. 34, W 1h 5.5 ft. brown, fibrou s. 
4 ft. brown. 
1.5 ft. reddish brown. 
8 ft. grayish brown, marly. 

---
484 Hancock German Twp., Sec. 33. 100 2.5 ft. brown, fibrous . 

yds. due west of sample 5.5 ft. brownish black. 
No. 414 3 ft. grayish brown, marly. 

I 7 ft. reddish brown. 
---

485 Worth Silver Lake Twp., Sec. 22 . 3 ft. brown, fibrous. 
600 yds. W. of E . line 2 ft. brownish black. 
and 150 yds. N. of 6 ft . brown to light brown 
bridge below. 

486 W orth , 8 ilver Lake Twp., Sec. 10. 5.5 ft. brownish black, 
100 yds. E . and 200 S. of fibrous above. 
Nw. corner of Se. t4 of No. 486 is lower part on ly . 
Se.14 
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487 Winnebago I Nor way T wp., Sec. 35. N w. 5 ft . brown, fibrous . 
. 14 2.5 ft . brown, non-fibrous. 

- -- .-
488 W innebago Norway T wp., Sec. '35. 5 ft. brown , fibrou s. 

Same bog as sa.mple No. 4.5 ft. brownish black . 
487 

- - - -------- --_. 

s w.j 489 Worth Brjstol Twp., Sec. 6. 7.5 ft . br own, fibrous . 
corner of Nw. 14 3.25 ft. brownish black. 

- - - --
490 W orth Bristol T wp., Sec. 6.! 15.5 ft. brown, fibrous .. 

Abou t 150 yds. N . of darker a nd finer below. 
sample No. 489 

491 Winnebago Center Twp., Sec. 4. Sw. 3 ft. brown, fibrous. 
corner Nw. 1,4 of Ne. 1,4 3 ft. brownish black . 

---'--- -
.492 Worth Silver Lake Twp., Sec. 10 Upper por t ion sample No. 

I 486. 

493 'Worth Silver Lake Twp., Sec. 22. 3 ft. br own, fibrous . 
600 yds. W . of E. line 2 ft . brownish black. 
and · 150 y ds. N w. of 6 ft. brown, lighte r below. 
bridge 

-
4.94 Winnebago On T wp. line Norway and 5 ft . brown, fibrous. 

Cen ter , Sec. 33 , Norway 10 ft. brown, non-fib rous. 
and Sec. 4, Center T wp. 6 ft. r edd ish brown . 
At center of n eck 

---
495 Woi"th Silver Lake Twp., Sec. 10. 5.5 ft. brownish black . 

Abou t 250 yds . Se. of 4 ft. grayish brown. 
No. 486 3 ft . reddish brown. 

7 ft. gray'ish brown, marly. 
Bottom not reach ed . 

---
49 6 W'orth Silver Lake Twp .. Sec. 22 . 4 ft. brown, fibrous. 

250 yds. N w. of No. 493 1.5 ft. brownish black. 
3.5 ft. light brown. 

-------
497 Winn ebago Nor way T wp. , on line be- 3 ft. b rown, fibrous . 

tween Secs. 22 an d 23. 3.5 ft . browni sh black. 
100 yds. f rom S. edge 4 ft. light brown . 
of bog ~ 

- - -
498 Winnebago Center Twp., Sec. 29. 150 5 ft. br own , fibrous . 

yds. from Sw. corner 2 ft. brownish black . 
Nw. 1,4 2 H . brown, non-fibrous. 

---
499 Winnebago Center Twp., on line Secs . 9 ft. brown, fibrous . 

10 and 11. 300 yds. S. 2 ft . brownish black . 
of road 

500 Winnebago Center Twp. , Sec. 4. 150 3 ft. brown, fibrous . 
'Yds. Nw. of sample No. 6 ft. brownish black . 
491 7 ft . r eddish brown . 
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501 Winnebago Center Twp., Sec. 10. 125 9 ft . brown, fibrous. 
yds. E. of road and 100 4.5 ft. t>rownish black. 
yds. from ditch 

502 Winnebago Center Twp., Sec. 29. 150 5 ft. brown, fibrous: . 
yds. due east from sam- 4 ft. brownish black. 
pIe No. 498 

~ 

503 Winnebago Norway Twp., on line be· 5 ft . brown, fibrous . 
tween Sees. 17 and 18. 2 ft. brownish black. 
Middle of bog 

504 Winnebago Center Twp., Sec. 14. Cen- li ft. brown, fibrous. 
ter Nw. 14 of Nw. 14 6 ft. dark brown. 

9 ft. reddish brown. 
Bottom not reached. 

-----' 
505 Winnebago Norway Twp., Sec. 35. 5 ft . brown, fibrous. 

Center Nw. 14 4 ft. brown, non·fibrous. 
8 ft. brownish black to red-

dish below. 
6 ft. grayish brown, marly. 

506 Winnebago Norway Twp., Sec. 35. 6.5 ft. brown, fibrous. 
Sw. 14. E . of sample 1 ft . brownish black. 
No. 488 and 150 yds. 
from east edge 

---
507 Winnebago Norway Twp., on line be- 5 ft . brown, fibrous. 

tween Secs. 22 and 23. 4 ft. brownish black. 
150 yds. from north 3.5 ft. reddish . brown. 
side of sections 

508 Winnebago Norway Twp., on road be- 5 ft. brown, fibrous. 
tween Secs. 14 and 15. 4 ft. brownish black. 
100 yds. N. of middle 4 ft . brown, non-fibrous. 
line 2 ft. reddish brown .. , 

5 ft . grayish, peaty marl. 

509 Winnebago Norway Twp., on line 3 ft. brown, fibrous . 
(Top) Secs. 7 and 8. Middle 2 ft. brownish black. 

of bog 4 ft. grayish brown, marly 

510 Winnebago Norway Twp. Same as Same as No. 509, lower 
sample No. 509 part of section. 

-----_. 
689 Hancock Madison Twp., Sec. 16. Se. 4 ft . brown, fibrous. 

.14 of Sw. 1,4 near Nw. 
corner 

690 Hancock Madison Twp., Sec. 20. 3.5 ft . brown, fibrous . 
Near Ne. corner 

691 Webster Clay Twp., Sec. 36. 150 3 ft. brown, fibrous. 
yds. S. of middle of W. 
line of Ne. 14 of Ne. 14 



Lab.No·1 

692 

693 

557 
I 
i 
i 
I 

558 

559 

560 

561 

562 

563 

564 

565 

566 

567 

568 

46 
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Webster Burnside Twp., Sec. 3l. 2 ft . brown, fibrous . 
200 yds. Sw. of center 
of section 

Webster Lost Grove Twp. , on sec· 3 ft. brown, fibrous . 
tion line Secs. 13 and 

, 24, near middle 

Winnebago Mt. Valley Twp., Sec. 6. 8 ft . brown, fibrous. 
Middle of W.· side 01' Ne. Gray, marly peat below. 
1,4 of Se. 1,4 

Winnebago Mt. Valley Twp., Sec. 6. ·8 ft . brown, fibrous. 
Near Ne. corner 1 ft. brown. 

Winnebago Mt. Valle}: Twp., Sec. 22. 9 ft . brown, fibrous. 
100 yds. Sw. from Ne. 1 ft . brownish black. 
corner Nw . . % of Nw. % 

--- -
Winnebago Mt. Valley Twp., Bec. 22. 9 ft . . brown, fibrous. 

Center Ne. 1,4 of Ne. % 1 ft. brown. 

Winnebago Mt. Valley Twp., Sec. 17. 7 ft. brown, fibrous. 
Center Nw. % of Nw. % 6 ft. brown. 

Winnebago Mt. Valley Twp., Sec. 17. 9 ft . brown, fibrous. 
Middle N. line of Sw. 6 ft. brown. 
% of Nw. % Clayey, sandy peat below. 

Winnebago Mt. Valley Twp., Sec. 17. 8 ft. brown, fibrous. 
Se. orner Sw. % of Nw. Peat continued down 25 ft. 
% but too soft t o sample. 

Winnebago Mt. Valley Twp., Sec. 17. 9 ft. brown, fib rous. 
Center Ne. % of Nw. % 9 ft. brown, non-fibrous. 

! Peat continues down more 
than 30 ft. 

Winnebago Mt. Valley Twp., Sec. 8. 7 ft. brown, fib rous. 
Center Be. % of Se. '4 3 ft. brownish black. 

Darker below. 

Winnebago Mt. VaHey Twp., Sec.- 8. 5 ft. brown, fibrous. 
100 yds. Nw. of Se. cor- 4 ft. brown ish black. 
ner of Sw. % of Se. 14 

Winnebago Mt. Valley Twp., Sec. '16. 8 ft . br own, fibrous. 
Center Se. 1,4 of Sw. 1,4 

Winnebago Mt: Valley Twp., . Sec. 16 7 ft. br own, fib rous. ' 
100 yds: Nw. from Be. 
corner of Nw. % of Sw. 
% 
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(069) Winnebago Mt. Valley Twp., Sec. 16. 7 ft . brown, fibrous . 
150 yds. Sw. from sam-
ple No. 568 

- - -
569 Winnebago Mt. Valley Twp., Sec. 17. 7 ft. brown, fibrous. 

Center Se. 14 of Sw. 14 

570 Winnebago Mt. Valley Twp., Sec. 17. 7 ft. brown, fibrous 
Center Nw. 14 of Se. l,i 6 ft. brown, non-fibrous. 

571 Winnebago Mt. Valley Twp., Sec. 17 . 7 f.t. brown, fibrous. 
; 200 yds. N. Sec. line I ---
• M't . Valley Twp., Sec. 17.1 573 Winnebago 13 ft. brown, fibrous, be-

Center Sw. 14 of Se. '4 coming less fibrous below. 
---

I 
572 Hancock Garfield Twp., Sec. 10.j 5 ft. brown, fibrous. 

Center Ne. l,i of Se. 14 1 ft. brownish black. 

574 Hancock Concord Twp., Sec. 5. 100 8 ft. brown, fibrous. 
yds. Sw. from Ne. cor- 1 ft . brown, non-fibrous. 
ner of Nw. 14 of Ne. 14 

590 Cerro Gordo Grant Twp., line between 9 ft. brown, fibrous . 
Becs. 34 and 35, near 
middle 

596 Cerro Gordo' Grant Twp., Sec. 25. 200 5 ft . brown, fibrous. 
yds. south sample No . 
590 , 

5 ft. brown, fibrous . 605 Cerro Gordo Grant Twp., Sec. 25 . 300 
yds. E. of center of sec· 4 ft. brown, non-fibrous. 
tion 5 ft. reddisli brown. 

--- -
606 gerro Gordo Grant Twp·., Sec. 25. 150 5 ft. brown, fibrous. 

yds. E . from center of 3 ft. brown, non-fibrous. 
section 4 ft. marly peat. 

---

. \ 
607 Cerro Gordo Grant Twp., Sec. 25. 400 . 4 ft . brown, fibrous. 

yds. S. and 200 yds. W . 4 ft. brownish black. 

I of Ne. corner of Nw. 14 
-

608 Cerro Gordo . Grant Twp., Sec. 15. 200 5 ft. brown, fibrous. 
yds . . S. and 200 yds. W. 3 ft . brown, non-fibrous. 
of Ne. corner of section 2 ft. reddish brown. 

---

I 609 Cerro Gordo Grant Twp., Sec. 15. 250 4 ft. brown, fibrous. 
yds. W. of sample No. 

I ~08 
--- .., 

I 
610 Cerro Gordo Grant Twp. , Bec. 22 . Cen- 7 ft. brown, fibrous . 

ter Nw. 14 of Sw. 14 3 ft. brown, non-fibrous. 
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611 Cerro Gordo Grant Twp., Sec. 22. 250 5 ft. brown, fibrous . 
yds. S. from sample No. 1 ft. brown, non-fibrous. 
610 

---
Grant Twp., Sec. 31. 200\ 5 ft. brown" fibrous . 613 Cerro Gordo 

yds. E. from center ofl 3 ft . brown, non-fibrous. 
section 

627 Cerro Gordo Union Twp., Sec. 20. 200 6 ft. brown, fibrous . 
yds. S. of Ne. corner of 
Se. 14 

---
628 Cerro Gordo Clear Lake Twp., Sec. 26. 5 ft. brown, fibrous . 

400 yds. N .. of center of 4 ft. brown, non-fibrous. 
Se. 14 

629 Emmet Iowa Lake Twp., Sec. 34. 3 ft. brown, fibrous. 
Center Nw . . 14 of Se. 14 

---
630 Emmet Iowa Lake Twp., Sec. 34. 5 ft. brown, fibrous. 

Center Sw. 14 of Ne. 14 
--- -

631 Emmet Iowa Lake Twp., Sec. 34. 5 ft. brown, fibrous. 
Center of Sw. 1,4 

---
632 Emmet Iowa Lake Twp., Sec. 34. 4 ft. brown, fibro\ls . 

Center Nw. 14 of Nw. 14 
--- ----

633 Kossuth ,. Swea Twp., Sec. 4 . . Center . 4 ft. brown,. fibrous. 
Nw. 14 of Ne. 14 

642 Wright Lake Twp., Sec. 1. 500 4 ft . brown, fibrous. 
-- - -- - . - - yQs.- fFom- Sec, Jj·ne- and -ThIn sand seam ·below . 

- 125 yds. from N. side of 
bog 

-
643 Wright Lake Twp., Sec. 1. 125 4 ft. brown, fibrous. 

yds. from S. edge of bog 
along ditch 

, 
644 Hancock German Twp., Sec. 4. Sw. 4 ft. brown, fibrous. 

14, on N. line 100 yds. 
W. of ditch 

--- -
. . 645 Hancock German Twp., Sec. 4, Sw. Same as No. 644, taken be-

14 low 4 ft. down to 6.5. 
Brownish black peat. 

----------
646 Hancock German Twp., Sec. 9. 200 2.5 ft . brown, fibrous . 

yds. S. of Sec. line on 
ditch 
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647 Hancock Crystal Twp., Sec. 23. On 3.5 ft . brown, fibrous . 
N. and S. % Sec. line, 
150 yds. from S. side of 
bog 

---
648 Hancock Madison Twp., Sec. 19. 4 ft. brown, fibrous. 

200 yds. east of middle, 
S. line of Sw. 1,4 of Nw. 
14 

649 Webster Clay Twp., Sec. 36. On 4 ft. brown, fibr ous. 
N. line 250 yds. W . of 
the middle 

---
650 Webster Burnside Twp., Sec. 31. 2 ft. brown, fibrous. 

Near middle south line 

685 Wright Belmond Twp., Sec. 17. 5 ft. brown, fibrous . 
On east line, 300 yds. S. 
of corner 

686 Hancock Crystal Twp., Sec. 35. 4 ft. brown, fibrous. 
Center Ne. 14 

---
1187 Hancock Crystal Twp., Sec. 25. 3.5 ft. brown, fibrous . 

200 yds. NNe. from Sw. 
corner 

688 Hancock Crystal Twp., Sec. 25. 250 4 ft. brown, fibrous. 
yds. S. of Nw. corner 

- - -
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TABLE III 

Gives laboratory number, proximate chemical analyses of air 
dried samples, and calorimetric analyses of Iowa peats. 

Proxirnate Analysis 
Calorirne-

Laboratory Vo latile tric Anal-
Nurnber and Corn- Fixed ysis in 

Moisture bustible Carbon Ash B.T. Us. 

Matter 

350 ------------- -------- 6.33 44 .16 8.26 41.25 5535 
351 --------------------_\ 7.49 47.53 11.52 33.46 6815 
352 --------------------- 6.61 40 .59 5.66 47 .14 4878 
353 --------------------- 7.13 49.31 11.13 32.43 6234 
354 --------------------- 8.66 52.47 15.38 23.49 7699 
355 --------------------- 5.05 32 .10 5.41 57.44 ----------
356 --------------------- 4.40 42 .39 6.65 46.56 4691 
357 --------------------- 4.31 30.83 5.03 59.83 ----------
358 --------------------- 5.36 24.21 5.88 64 .55 ----------
359 --------------------- 4.87 39.85 6.35 48.93 4973 
360 -------_._------------ 5.67 47.67 6.03 40 .63 4894 
361 --------------------- 4.84 29.42 4.83 60.91 ----------
362 --------------------- 5.48 31.90 7.77 54.85 4317 
363 --------------------- 6.60 40 .86 4.34 48.20 5626 
364 ---- ----------------- 3.99 50.45 5.31 40 .25 4863 
365 --------------------- 5.63 53 .55 8.31 32.51 6047 
366 --------------------- 2.03 10.33 .18 87.46 ----------
367 --------------------- 3.76 20.27 3.51 72.46 ----------
368 --------- - ----------- 4.49 39.00 4.42 52 .09 ----------
369 ------- - ------------- 3.80 35 .84 2.75 57.61 ----------
370 --------------------- 3.91 34.99 3.57 57 .53 ----------
371 

-~-------------------
3.64 32.90 1.50 61.96 ----------

372 --------------------- 2.91 19 .21 1.99 75.89 ----------
373 --------------------- 5.80 33 .83 5.16 55 .21 ----- ... ----
374 - - ------------------- 5.82 28.94 6.43 58.81 ----------
375 --- ------------------ 3.28 15 .04 .07 81.61 ----------
376 --------------------- 3.08 26.54 1.61 68.77 ----------
377 ---- ----- ------------ 4.12 35.41 2.97 57.50 --------- -
378 --------------------- 2.94 11 .85 .80 84.41 ---------- , 
379 --------------------- 3.07 17.37 2.15 77.41 --- - ------
380 , 1.86 13.90 .95 83 .29 --------------------- ----------
381 --------------------- 2.27 12.21 .57 84.95 ----------
382 --------------------- 3.43 8.65 .03 87.89 ----------
383 --------------------- 3.37 11.80 .54 84.29 ----------
383 .5 ------------------- 4.47 17.40 1.87 76 .26 ----------
384 --------------------- 3.66 14.99 2.75 78.60 ----------
385 --------------------- 4.00 23.92 1.85 70.23 ----------
386 ------- -------------- 4.07 12 .05 .94 82.94 ----------
387 --------------------- 2.85 12.50 .56 . 84.09 ----------
388 ------- -------------- 2.58 9.47 .00 87 .95 ----------
389 --------------------- 2.59 19.89. .00 77.52 ----------
390 ----- ---------------- 1.86 11.90 .32 85 .92 ----------
391 --------------------- 2.60 13.27 .35 83.78 ----------
392 --------------------- 2.71 15.08 .86 81.35 ----------
393 --------------------- 3.28 18.10 1.00 77.ti2 ----------
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TABLE· III-CONTINUED 

Proximate Analysis 

Calorime-
Laboratory "Vola tile tric Anal-

Number and Com- Fixed ysis in 
Moisture bustible Carbon Ash B. T. Us. 

Matter 

394 --------------------- 3.90 25.98 2.82 67.30 ----------
395 --------------------- 3.31 20.81 1. 77 74.11 ----------
396 --------------------- 3.82 25.66 3.31 67.21 ----------
397 --------------------- 3.48 25.09 3. 46 67.97 ----------
398 --------------------- 2.80 26 .85 1.97 68.38 ----------
399 --------------------- 3.52 26.34 1.43 68.71 ----------
400 ----------- - --------- 4.04 30 .36 3.03 62 .57 ---- ... -----
401 

------- ~-------- -----
2.97 24.26 1. 72 71.05 ----------

402 --------------------- 4.03 36.92 2.73 56.32 ----------
403 -------- ------------ 3.76 39.65 2.99 53.60 ----- -----
404 ------------ - -------- 4.12 34.36 2.19 59.33 ------ ----
405 - ------------ -------- 3.40 22.79 1.24 72.57 ----------
406, --------------------- 3.66 30.23 1.00 65.11 ------ ----
4@7 --------------------- 3.66 29.56 1.86 64 .92 --- -------
408 --------------------- 3.68 40.85 4.89 50.58 4333 
409 ------------ -- - ------ 4.65 35.26 7.40 52.6V ----- -----
410 ----- - --------------- 5 .. 93 36.45 10. 37 47.25 5018 
411 --------------------- 5.83 40.52 9.77 43. 88 ----------
412 --- - ----------------- 3.61 33.25 2.20 60.94 ----------
413 --- ------------------ 2.98 23.61 3.40 70.01 ._---------
414 --------------------- 3.36 20.33 2.03 74.28 ._---------
415 --------------------- 2.90 20.76 1.83 74.51 ----------
416 --------------------- 2.89 19.45 3.05 74.61 ------ ----
417 --------------------- 6.62 43.28 7.87 42 .23 [l018 
418 --------------------- 2.91 24 .23 1.17 71 .69 ----------
419 --------------------- 6.22 44 .98 13.03 35 .77 5922 
420 ----- --- ------------- 7.00 45.70 14.29 33.01 6312 
421 ----- -------------- -- 7.24 49 .87 14 .14 28 .75 6686 
422 --------------------- 3.97 27.67 3.56 64 .80 ----------
423 --------------------- 4.88 30.78 2.56 61 .78 ----------
424 --------------------- 4.67 26.93 3.60 64.80 ----------
425 --------------------- 4.53 27 .05 5.13 63 .29 ------- ---
426 --------------------- 4.60 45.05 2.83 47 .52 4·551 
427 --------------------- 5.78 44.99 7.40 41. 83 5096 
428 --------------------- 5.48 43.58 6.01 44 .93 4582 
429 --------------------- 6.02 45.05 10.93 38 .00 5829 
469 --------------------- 8.97 25.49 3.73 61.81 ----------
470 --------------------- 7·.50 21.87 .96 69.67 - ._------- -
471 --------------------- 7.58 24.96 1.43 66.03 ----------

oJ 472 --------------------- 9.78 36.10 3.32 50.80 ----------
473 --------------------- 12.10 44.43 6.72 36 .75 ----------
474 --------------------- 10.45 31.23 5.47 52.85 ----------475 · ___ _________ ______ ___ 9.64 27.49 2.24 60 .63 ----------
476 --------------------- 6.99 18.14 .15 74.72 ----------
477 ------------- -------- 5.32 7.60 .65 86.43 - ---------
478 --------------------- 6.71 36.67 2.64 53.98 ----------
479 ----------------- - --- 7.73 45.65 3.84 42 .78 4676 
484 --------------------- 5.00 23 .29 .80 70.91 ----------
485 --------------------- 6.44 18.09 9.76 65 .71 ----------



ANALYSES OF P EATS 727 

TABLE III-CONTIN UE D 

Proximate Analysis 
Calorime-

Laboratory Vo latile tric Anal-
Number and Com- Fixed ysis in 

Moistu1'e bustible Carbon Ash B. '1'. Us. 

Matt e)' 

486 --------------------- 13.22 40.31 4.28 42 .19 ----------
487 ----------------- --- - 12.84 45.79 11.03 30 .34 ----------
488 --------------------- 17.04 49.04 7.83 26 .09 ----------
489 --------------- ------ 19.74 49 .60 12.18 18.48 6624 
490 ------------ --------- 19.61 48 .07 13.49 18 .83 6764 
491 --------------------- 13.76 36 .55 7.32 42.37 ----------
492 --------------------- 18.26 49 . .57 13 .. 03 19.14 6889 
493 --------------------- 13.00 37.98 8.92 40.10 ------- -- -
494 --------------------- 10.12 35 .30 2.53 52 .05 ----------
495 --------------------- 8.76 37.62 2.18 51.44 ----------
496 --- --------- - -------- 9.30 31.72 3.44 55.54 ----------
497 --------------------- 7.46 28.51 .90 63.13 ----------
498 --------------------- 10. 55 33.91 5.04 50.5U 4270 
499 --------------------- 10.85 50 .71 13.29 25.15 7169 
500 --------------------- 7.54 34 .08 5.28 53 .10 ----- -----
501 --------------- ------ 8.51 51.16 7.80 32 .53 5876 
502 ----- - ----------- - --- 6.48 33.46 5.11 54.95 ------- - --
503 --------------------- 5.83 24.45 1.01 68 .71 ----------
504 ---- -------- --------- 7.68 50.55 4.67 37.10 5081 
505 --------------------- 7.26 39 .03 2.69 51.02 ----------
506 ------------- -------- 8.25 45.04 10.18 36.53 5720 
507 --------------------- 5.96 30 .07 1.22 62.75 ----------
508 ------------- -------- 7.19 41.10 3.38 48. 33 4239 
509 --------------------- 8.85 35.43 6.67 49.05 4177 
510 --------------------- 2.80 34 .68 0.00 62 .5~ ----------
511 --------------------- 9.39 51.25 6.67 32.69 5346 
512 --------------------- 10 .19 40.00 5.23 44.58 4629 
513 --------------------- 10 .62 41.63 7.06 40.69 4847 
514 ------------------- -- 10. 07 55 .10 14.65 20.18 7418 
515 ----------------- -- -- 10.75 49.59 14.38 25 .28 7060 
516 ------------- ------ -- 6.34 50.79 3.86 39.01 4582 
517 --------------------- 9.04 45 .67 11.68 33.61 6483 
518 --------------------- 0.32 47 .54 6.00 40.14 5144 
519 --------------------- 5.77 25.44 8.17 60.62 ----------
520 --------------------- 6.67 42.08 1.80 49.45 4052 
521 --------------------- 4.95 42.27 2.45 50.33 ------- ---
522 --------------------- 7.88 36.39 4.27 51.46 ----------
523 --------------------- 6.24 35 .86 10.85 47 .05 4005 
524 --------------------- 5.76 45.98 1.00 47.26 3943 
525 ------------ --------- 7.74 47.59 6.77 37.90 5330 
526 -- --- ---------------- 6.52 47.60 4.25 41.63 5034 
527 --------------------- 4.71 37 .74 1.84 55. 71 ----------. 
528 3.8!> 38.87 .36 56.92 

, 
----------------- ---- ----------

529 --------------------- 8.94 45.26 6.27 39 .53 5284 
530 6.72 46.89 , 8.75 37 .64 6312 ----------- ----------
531 --------------------- 4.90 30.38 3.49 61.23 --------- -
532 ------------- -------- 8.48 42.20 10.68 38.64 5751 
533 - -- ------------------ 11.27 51.18 13.32 24.23 6951 
534 --------------------- 5.35 41.04 3.03 50 .58 ----------. 
535 ---------------- ---- - 6.83 34 .61 8.29 50 .27 -- - -- - ----
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TABLE HI-CONTINUED 

P1"Oximate Analysis 

Laboratory Volatile NumbeT and Corn- Fixed Moi~tuTe bustible Carbon 
Ma 

536 ------------ --------- 8.94 49.02 13.33 537 . ___ ___ ___ ___ _________ 8.90 46.36 10.42 
538 --------- - - ---------- 4.39 48.45 3.24 
539 --------------------- 13.91 44.41 12.44 
540 --------------------- 8.04 39.03 6.70 
541 --------------------- 6.16 46.07 2.10 
542 ----------- ------ ---- 6.71 41.95 8.13 
543 ------- -- -------- ---- 5.38 39 .06 7.11 
544 ---- ----------------- 3.44 30.11 1.G8 
545 ---- ---------- ------- 6.73 46.90 18.22 
546 --- ---------- -------- 5.56 38.00 5.47 
547 ------------- - - ------ 3.62 40.88 1.08 
548 --------- - -- --------- 5.83 39.90 .03 
549 ----------- ---------- 4.40 29 .65 4.65. 
550 -------- --------- ---- 3.30 37.18 1.35 
551 ---- - ---------------- 6.88 46.54 5.50 
552 --------------------- 8.03 51.10 11.03 
553 --------------------- 9.50 48 .86 10.62 
554 --- -- ------ -- -- ------ 5.49 53 .51 4.49 
555 -------- - - -- -- -- --- -- 4.26 27.96 4.13 
556 

-- -- --~------------ --
2.35 28.01 4.38 

557 
--------- -- -------~--

6.92 52.41 5.17 
558 --------------------- 5.16 44.60 2.88 
559 - - - ------------------ 7.45 47.62 13.75 
560 -------- --------- ---- 4.55 49 .29 6.97 
561 ---- -- - ---------- ---- 5.74 44 .10 10.82 
562 - ---- -- - --- ---------- 5.75 51.00 9.70 
563 ---- --- -------- ------ 5.89 63 .59 16.39 
564 --------- ----- ------- 5.97 49 .89 6.01 
565 ----------- ---------- 6.38 44.31 8.70 
566 --------------------- 4.50 42.30 12:20 
567 --------------------- 6.53 51.10 ·12.82 
568 ----------- ---------- 5.29 38.83 11.69 
569 --------------------- 6.60 49.70 11.60 
570 ------------------- -- 5.99 49.82 6.37 
571 --------------------- 6.44 50 .29 13.87 
572 --------------------- 7.49 44 .44 12.81 
573 --------------------- 7.85 53.41 3.36 
574 --------------- ------ 8.09 51.50 13.39 
575 ----- -------------- - - 7.52 55.53 3.03 
576 --------------------- 9.13 52.75 14.87 
577 --------------------- 6.98 46.27 9.08 
578 --------_ .. _---------- 3.70 39.59 4.64 
579 --------------------- 17.65 38.42 11 .96 
580 --------------------- 5.12 40.77 5.62 
581 --------------------- 4.71 23.96 4.34 
582 --------------------- 4.35 35.20 2.31 
583 ----------- ---------- 8.20 45.35 14. 57 
584 ------- - ------------- 6.98 46.12 6.90 

I 

Ash 

28.71 
34.32 
43 .92 
29.24 
46.23 
45.67 
43.21 
48.45 
64.77 
28.15 
50.97 
54.42 
54.24 
61.30 
58.17 
41.08 
29.84 
31.02 
36.51 
63.65 
65.26 
35.50 
47.36 
31 .18 
39 .19 
39.34 

I 
33.55 
14.13 
38 .13 
40.61 
41.00 
29.55 
44 .19 
32.10 
37 .82 
29.40 
35.26 
35.38 
27.02 
33 .92 
23 .25 
37 .67 
52 .07 
31.97 
48.49 
66 .99 
58.14 
31.88 
39.995 

Caloril'ne-
tric Anal-

ysis in 
B. T. Us. 

13764 
G078 
4442 
6203 
4691 
4052 
5159 
4800 

------ ----
6483 

----------
----------
----------
----------
----------

49.')6 
6702 
5844 
5050 

--- - ------
------- - --

540 
436 

8 
4 

665" iJ 

7 
6 
o 
1 
3 
5 
3 
1 
4 
5 
2 

537 
562 
600 
843 
486 
545 
595 
642 
556 
640 
539 
70 
610 

44 
9 
3 
8 
3 
7 
7 

525 
713 
486 
724 
565 

---------
649 
469 

---------
---------

(j09 

-
9 
1 

-
4 
5 54& 



Laboratory 
Number 

• 

- - - - - ----------- ---
-------- -----------
------------------ -
------------- ---- - -
-------------------
-------------------
--- - - --- ---------- -
----- ------- ------ -
---- --- -------- ----
-------------------
-------------------
- ------ - ----- ------
------ -- - - ---------
--- -- -------- ------
y------,----- ------

585 __ 
586 __ 
587 __ 
588 __ 
S89 __ 
590 __ 
591 __ 
592 __ 
593 __ 
594 
595 __ 
596 __ 
597 __ 
598 __ 
599 __ 
600 _ 
601 _ 
602 _ 
603 _ 
604 _ 
605 _ 
606 _ 
607 _ 
608 _ 
609 _ 

--------------- -----
------ ------- - ------
---- - ---------------
--------------------
--------------------
- - -------------- ----
---- ----------------
- --- -------------- --
- - - -----------------
- ----- --- - ----------

,.. • 610 _ 
611_ 
613 _ 
614 _ 
615 _ 
16 _ 

617' _ 
in8 _ 
619 _ 
620 _ 
621 _ 
622 _ 
623 _ 
624 _ 
625 _ 
626 _ 
627 _ 
628 _ 
629 _ 
630 _ 
631 _ 
632 _ 
633 _ 
634P 

---- ------ ------ ----
--------------------
- - ---- --------------
- -- ----- --- - - --- - - --
---- ------ ----------
- - - - - - -- - - ----------
------ ------ --------
- - ------ - -----------
--------------------
-------------------~ 

----- ------- --------
- - ------------------
-- ------ ---------- --
-- - ---------------- -
----- - --------------
--------------------
-------------- ------
------------- - ---- --
-------- - - ----------
--------------------
- --- - ---- - - ------- --
---- - --- - -----------
- - - ----- ------------
---------- ----------
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TABLE III-CONTINUED 

Proximate Analysis 

Vo latile 
and C011l - Fixed Moisture bustible Carbon 

Matter 

4.67 49 .53 8.12 
6.02 50.96 11.14 
4.49 46.04 10.22 
6.62 34.44 7. 57 
.5.85 40 .16 4. 38 
7.90 47. 86 14 .12 
8.17 47.46 18.24 

10.25 32 .25 7.14 . 9.03 51.57 10.93 
7.30 50 .71 17.10 
7.97 52.94 16.60 
7.99 52 .61 15.47 

11.91 50.23 17.02 
11.81 45.03 23.51 
8.25 35.47 16.45 
7.08 43.65 11.88 
7.78 . 47.55 4.83 
6.87 47 .82 4.52 

10.42 43.24 12.57 
7.38 38.05 9.05 
7.72 42. 78 8.71 

11.86 48.31 9.80 
6. 73 42.22 2.90 
8.11 41.32 8.46 

10.61 38 .20 13.46 
9.52 43 .09 9.62 
7.98 39 .55 15.43 
9.37 41.03 12.44 

12 .35 45 .78 10.20 
8.69 36 .34 6.52 
9.89 43.39 11.72 
9. 86 45.07 10.17 

11.11 43.72 10 .98 
10.31 44.55 7.44 
9.41 42.54 7.24 

11. 73 49.50 12 .31 
9.65 43.47 7.72 
9.34 34.71 5.90 
5.42 20 .71 3.35 
4.80 15.87 2.13 
5.02 19.49 2.80 
7.43 30 .91 6.22 
7.87 39 .19 8.40 
6.04 33.34 8.02 
9.00 42.78 12.06 
6.39 43 .0S 11 .87 
7.75 . 33.08 8.73 
6.75 31 .79 7.58 
8.5!) 23.96 3.69 

729 

Ca lorime-
tric Anal-

Ash 
ysis in 

B . T . Us. 

k 
37 .,~R 5408 
31. S's 6078 
3!).25 5595 
51.37 ----------
49 .61 4005 
30.12 6546 
26.14 6857 
50 .36 --- -------
28.47 6063 
24.89 6452 
22.49 7122 
23.93 6904 
20.84 6966 
19.66 6125 
39 .83 4676 
37.39 6031 
39 .84 4333 
40.79 4785 
33 .77 5517 
45.52 4722 
40.79 5096 
30 .03 5735 
48 .15 5907 
42.11 4894 
37.73 5533 
37.77 5096 
37 .04 6078 
37 .16 ----------
31.67 5517 
48.45 5813 
35.00 4255 
34.90 5548 
34.19 5330 
37 .70 5795 
40 .81 4856 
26.46 6390 
39 .16 4863 
50.05 ----------
70 .52 --------- -
77.20 ----------
72.69 --- --- - ---
S5.44 - - - -------
44.54 4722 
52 .60 - ---------
36 .16 6140 
38 .69 5876 
50.44 - ---------
53 .88 -------- --
63 .79 ------- - -
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TABLE III-CONTINUED 

Proximate Analysis 

Calorime-, 
Labomtory Volatile. tric Anal-

Number and Com- Fixed ysis in 
Moisture bustible Carbon Ash B. T. Us. 

Matter . 
635P ____________________ 11 .63 40.59 21.72 26.06 6390 636P ____________________ 10.51 51.61 13.80 24.09 S811 637P _______ _____________ 9.58 38 .03 8.24 44.15 4707 638P ____________________ 10.71 44.98 8.01 36.30 5159 639P ____________________ 11.33 45.19 H.35 32.13 6031 640P ____________________ 9.31 46.35 8.84 35.50 5096 
641P -------------------- 9.73 40.51 9.00 40.76 4894 642P ____________________ 12.64 43.46 14.82 29 .08 6296 643P ____________________ 11.65 38.88 H.68 37.79 5986 644P ___ _________________ 9.91 56.68 7.07 26.34 5798 645P ____________________ 9.97 50 .28 10.47 29.28 6099 
638 --------------------- 6.60 40 .19 9.01 44.20 5628 
639 ----- - --------------- 8.89 45 .60 8.17 37.34 5549 
640 --------------------- 7.36 41.58 7.63 43.43 4987 
641 --------------------- 5.90 40.40 10.90 42. 80 6079 
642 ----- --------- ------- 6. 15 49.09 17.51 27.25 5440 
643 --------------------- 5.22 46.59 15.96 32 .23 6655 
644 --------------------- 9.78 53.48 13.64 23.10 7169 
645 --- ----- ------------- 6.03 34.66 5.46 53.85 ----------
646 

-----------~---------
6.88 49.49 13.60 30 .03 6492 

647 --- ------------ - --- -- 7.55 54.57 15.67 22.21 7278 
648 --------------------- 7.77 49.36 15.46 27.41 7013 
649 6.77 47.69 14.27 31.27 . 6468 ---------------------
650 --------------------- 7.53 40.40 11.06 41.01 5720 
651 --------------------- 5.97 21.63 1.59 70.81 -'---------
652 ---_ .. ---------------- 5.07 12.95 .47 81. 51 ----------

e .. 

f 
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INTRODUCTION 739 

CHAPTER VII 

FLORA OF NORTHERN IOWA PEAT BOGS 

The subject of plants that occur in peat bogs has ~een dis
cussed in a considerable number of papers both in Europe and 
America. The most exhaustive and best of recent articles is that 
by Charles A. Davis on P eat in Michigan.' Some of the earlier 
important publications in the same line were . by Shaler on the 
Fresh Water Morasses of the United States,' by Lesquereux on 
the Dismal Swamp," ana by Kearney on the same swamp: 

Many of the geological text books refer to the formation of 
peat by sphagnum mosses; but, as stated by Davis, few geologists 
have heretofore realized the importance of other plants in the 
formation of peat. Winchell is, however, an exception to these 
and, as early as 1860, recognized the fact that many other aquatic 
plants take part in peat making. 

Few American botanists have made so detailed a study of the 
. peat flora as has Davis. Of the more important contributions on 
the s1J.bject from botanists in our own country, mention may 
be made of the papers by Cowles: Coulter,' MacMillan,' Whit
ford: Kearney: Atkinson,'· Mills," fieters," Transeau,llI, . Harsh
berger," Olsson-Seffer," and Weld.'• A number of European in
vestigators have made quite exhaustive studies of peat bog 
floras; of these we may mention Schimper,17 Friih,18 Koller,'· Eis
eln," Sendtner," Fischer-Benzon,"" Weber," Christ:' Drude,'" and 
J ens Holmboe, the Scandinavian, who has given an excellent 
review of the work done in this line by Blytt, N athorst, Rekstad, 
Gunnar, Anderson, Sernander, Schulz, and others. 

On the subject of bog flora in Iowa, the writer," has contributed 
two notes ; there are also notes by Cratty,'" and by Shimek."" 

Davis in his paper on Peat makes three classifications of peat 
formations. The first according to the form of land surface upon 
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, which they have 'been formed. A second classification given by 
him is based on the development of the deposit. The third 
classification given by Davis is based on the kinds of plants 
found in the bog. He records the following types in Michigan. 

(1) Elm and Black Ash swamps. 
(2) Tamarack swamps, marshes and bogs. 
(3) Cedar (Arbor Vitre) swamps. 
( 4) Spruce swamps, 
(5) Willow and Alder swamps. 
(6) JIeath (Blueberry, Cranberry and Gassandra,) swamps, 

marshes or bogs, 
(7) 'Grass and Sedge marshes and bogs. ' 
(8) Rush marshes ( Cat-tail and Bullrush marshes beiong 

here). 
(9) Moss bogs (including Sphagnum bogs) . 
A classification of the Iowa bogs in the area studied by the 

writer would include the following : 
(1) 'The Quaking Aspen bog, 
(2) Willow bog. 
(3) Grass and Sedge marshes. 
(4) Rush marshes. 
(5) Moss bogs. 
It is clear, however, that all of these bogs contain a mixed 

vegetation of many aquatic or semi-aquatic and even dry land 
.plants. 

'Transeau, who has made a study of the bog plants of North 
America, after eliminating those which are merely local, numbers 
the following fifteen plants.: Buckbean (Menyanthes trifoliata) , 
Tall Sedge (Dulichium arundinaceum ), Cowberry (Potentilla 
palustris) , S cheuchze1-ia palustris, Tall Cotton Grass (E1-io
phorum viridi-ca1-inatulm) , Sundew (Dros em rotundifolia), 
Pi tcher Plant (S a1'-raceriia purpurea), Small Cranberry (V a'cein
ium oxycoccus) , Creeping Snowberry (Chiogenes hispidula) , 
Wild Rosemary (Andromeda polifolia) , Leather-leaf (Chamae
daph,ne calyci~lata ), Labrador Tea (Ledum groenlandicum) , 
Laurel (Kalmia lati folia) , Swamp Birch (B etula pumila), and , 
Tamarack ' (Larix laricina). ' In commenting upon this list, 
Harshberger :finds that ten, only,' are present in Europe in simi-
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lar habitats. The Dulichium, Sarracenia, purpurea, and Kalmia 
are endemic. The 'larch and birch are represented in the Old 
World by closely related species. From the evidence, it is appar
ent that these plants originated as circumpolar species during 
pre-glacial times. In Northern Europe, they have found a suc
cession of species. In the lower parts of the bogs, occur traces 
of an artic flora. The Scotch pine and white birch are also found 
in the lower layers. In a Wisconsin bog, the writer found a white 
ash (Fraxvnus americana); occasionally some wood has been 
found in Iowa bogs, this evidently being of post-glacial origin. 
In a study of the peat flora of the western Wisconsin drift area, 
but few plants were found to be common to the li~t given by 
Transeau. These are Menyanthes, Dulichium, Potentilla, 
Scheuchzeria, and Eriophorum. In addition to these the peat bogs 
of Wisconsin have Drosera, Sarracenia, Ohiogenes, B etula pu
mila; and Larix. While true bogs may be confined to the N orth
ern Hemisphere, Darwin, however, discovered in the Southern 
Hemispher~, a bog formation of Astelia pumila, a species of rush. 

Harshberger mentions the formation of peat bogs on Roan 
Mountain in North Carolina, Slide M'ountain in the Catskills, 
Mt. Marcy in the Adirondacks, Mt. Mansfield in Verrpont, Mt. 
Washington in New Hampshire, Mt. Katahdin in Maine, and 
Sierra de Ajusco in Mexico. These are by no means all of the 
sar;ne origin. The writer has found peat bogs .ofsmall extent 
in the Dintah Mountains at 13,000 feet elevation. The bog
forming species were a dwarf birch, B etula glandulosa, Erio
phoru1n, Oarex, and species of Hypnum. ' No sphagnum was, 
found in any of the:se mountains. 

Louis A Weld lO has given us a picture of the formation of a 
peat bog and moraine lake in the Huron River Valley of Michi
gan. He recognizes five zones as follows:' (1) Potamogeton zone 
represented chiefly by the P. luceusj (2) Nuphar zone, the Nu
phar advena giving character to the zone, the N ymphaea odorata 
being sparingly or recently introduced, .and Oeratophyllum de
mersum and Ohara being present; (3) Carex and Sphagnum 
zone, ·Oarex with six species predominating; the flora of this 
zone is varied, there being about thirty species such as Dulich
iHm, Eleocharis, Oarex jiliformis, Potentilla palustris, Eupa-

• 
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torium perfoliatum, etc.; (4) Cassandra zone, advance of shrubs 
of which Cassandra (Chamaedaphne) is most conspicuous, and 
with this, the Sphagnums are active in raising the marsh; also 
Glyce1'·ia nervata, Aspidium noveboracense, Sarracenia pur
p'i6rea, Drosera, Pog01'bia, etc.; (5) Forest zone, the only tree 
enduring these conditions being the Tamarack, which advances 
into the Cassandra zone. Peat does not decompose very r eadily; 
it. owes its antiseptic properties to the presence of ulmic and 
humic acids. Hilgard states, in his work on Soils, that the acid 
reaction is due to ulmic acid which is readily soluble in caustic 
and carbonated alkalies, and forms insoluble salts with the 
earths and meta]s : the other part, u]min, is insoluble in these 
but through oxidation becomes soluble. 

The antiseptic property present during the early stage of peat 
formation stops the action of bacteria and thus we have a 
chemical process suggested at this point. 

The Iowa peat bogs in the Wisconsin drift area are very dif
ferent in character than those given for Wisconsin. The M eny
anthes, Comantm, Eriophontm, Dttlichittm and Scheuchzeria are 
the typical plants mentioned by T'ranseau. ' 

Elm and Black Ash bogs, as well as Tamarack swamps, Cedar 
swamps, Spruce sw,amps, Heath swamps, marshes, and bogs, 
Alder marshes 'and Sphagnum bogs are entirely absent in the 
region under con.sideration. The bogs of this region by no means 
have the same origin. Generally speaking trees and woody 
plants form only a small part of the bog flora. 

THE QUAKING ASPEN BOG 

The bogs of Cerro Gordo and Worth counties JUay be com
pared with some very typical swamps in Wright and Hamilton 
counties. Both of these counties are in the Wisconsin drift area, 
and the swamps are in a more advanced stage than in the north 
and east. These swamps have materially changed since the 
surrounding country has been brought into cultivation. That 
these swamps were once lakes, receiving the water from the. sur
rounding country, admits of no doubt. The old beach line is 

,plainly evident. In the larger of these lakes the outer beach 
:was covered with trees and shrubs. Of this arboreal vegetation 

• 
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we may mention Quercus macrocarpa, Ulmus fulva, U. ameri
cana, Fraxinus pennsylvanica, var. viridis and Tili'a americana. 
There are a few shrubs,-Corylus americana, Rhus' glabra, R. 
toxicodendron and Symphoricarpos occidentalis. The smaller 
lakes are not surrounded by timber or shrubs. The outer beach 
line, which consists of a sandy gravel and humus, contains Oeno
thera se1'rulata, Ceanothus ame1-icanus, Onosmodium occidentale, 
Verbena striata, V. bracteosa, Lithospermum canescens, L. an
gusti[olium, Castilleia sessiliflora, Solidago rigida, S. nemoralis. 

Figure 106. Larger Blue Flag '(Iris versioolor L,L a characteristic bog plant of I~wa. 

Poa pratensis is abundantly naturalized. The second beach is 
thickly covered with Scirpus atrovirens, Glyceria nervata, Thal
ictrum revolutum, Juncus tenuis, Verb ena hastata, and Hordeum 
jubatum. FOl"'I4erly Cypripedium candidum was common. The 
third beach is thickly covered with Carex, I ris versicolor, Lathy
rus palustris, Eleocharis palustris, Eupatorium perfoliatum, E. 
purpureum, and Asclepias incarnata. The fourth beach is mostly 
made up of Calamagrostis canadensis, Carex, Lobelia kalmii, 
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Bromus kalmii, and Scutellaria galericulata: This beach is fol
lowed by abundant · growth of Phragmites communis, Scirpus 
validus, Typha latifolia, Menyanthes trifoliata and Zizania 
aquatica. Formerly the Genter of the swamp was a lake in which 
Nymphaea advena and Castalia tuberosa abounded, but owing 
to drying of the lakes these have in most instances disappeared. 
During the spring and early summer months there is an abun
dance of water in the small depressions, containing diatoms, des-

Figure 107. Ca t-tail (Typha latifo li a L.) on border o'f sw a mp in ceritra l Iowa . Photo 
by Charlotte M:. King. 

mids and other fresh water algm. The willows, especially Salix 
,discolor and S . rostrata, and S. candida form an integral part 
of the flora. The Quaking Aspen occurs in the somewhat higher 
situations of the bog. 

THE WILLOW BOG . 

. 'Throughout the Wisconsin and Iowan drift area, willow bogs 
ar:e frequent but they form only a small part of the peat bog 
flora. In the Iowan drift or in the driftless area in northeastern 
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• 
Iowa in Clayton, Allamakee, and Winneshiek counties, the most 
important, species are the Beaked Willow (Salix rostrata) ;" S. 
discolor are usually found along small runs or ditches which have 
been cut through these marshes or along roadsides. The My~tle 
Willow (S. pedicellaris) and S. candida, when occurring, are 
widely scattered over the bog and are therefore a much more 
integral part of the bog flora than are the other species. 

MARSH AND SEDGE BOGS 

. The peat bog near Fertile contains many of the same plants 
found in the bogs east of Hanlontown. The most conspicuous is 
the Carex {iliformis which is a prevailing and predominant spe
cies. Much of the peat is derived from this plant. Associated 
with this Carex mat there is an abundance of Water Marigold 
(Bidens t1-ichosperma) , Marsh Marigold (Caltha palustris) , Par
nassia carolina,na, Swamp Thistle (Cirsium muticum), Lobelia 
(Lobelia kalmii) , Lousewort (Pedicularis lance'olata) , Gentian 
(Gentiana ~ndrewsii ), Fowl Meadow Grass (Glyceria nervata) , 
Spike Rush (Eleocharis palustris), Fringed Gentian (Gentialna 
crinita) , Boneset (Eupatorium perfoliatum) , Saxifraga pennsyl
vanica, White Bellflower (Campanula aparinoides) , Galium tri
{idum, Purpl~ Boneset (E~~patori~~m purpureum), Poison Hem
lock (Cicuta bulbifera and C. maculata), Water Parsnip (Siwm 
cicutaefolium) , Wild Timothy (Muhlenb ergia racemosa) , Greater 
Dock (Rumex brita;nnica), Meadow Rue (Thalictrum purp~~ras
cens), Dulichium (Dulichiu'l'n arundinaceum) , False Dragon Head 
(Physostegia Vi1"giniana), Skullcap (Scutellaria galericulata and 
S. late1"ifiora), Ladies Tresses (Spiranthes cernua), Goldenrod 
(Solidago riddellii) , Aster (Aster junceus) , Bromegrass (Bro
mus kalmii and B. ciliatus), Buckbean (Menya;nthes trifoliata), 
Cottongrass (Eriophorum viridicarinatum) , St. John's Wort 
(Hypericum virginicum) , Beech Fern (Aspidium thelypteris) , 
Fragrant Orchis (Habenaria leucophaea), and an abundance of 
Blue Joint Grass (Calamagrostis canadensis and C. in exp OInS a ). 
Many other plants occur and no doubt partake in the formation 
of the peat. Of recent introductions mention may be made of 
Smaller Ragweed (Ambrosia artemisiifolia) , Smartweed (Poly
gonum pennsylvanicum and P. lapathifolium), Sunflower (Heli-



746 FLORA OF NORTHERN IOWA PEAT BaGS 

anthus gross eserratus ), Bluegrass (Foa · pratenS'~.,), Red Top 
(Agrostis alba), Boot Jack (Bidens frondosa) , Aster (Aster 
salici folius, A. novae-angliae, A. novi-belgii), Solidago serotina. 

When the drainage has been carried on to a much further 
extent as in some of the bogs in Winnebago and Hancock coun
ties, it may become densely covered with Bidens cernua. One 

Figure 108. L adies' Tresses (Spi1'anthes cermla (L.) Richard.) , a bog plant of northern 
Iowa. 

whole bog, acres of it, was a golden yellow by the growth of this 
plant. With it occurred a little of the Cicuta bulbifera. 

Although the plants of the various bogs of this type are by no 
means the same, the most typical plant is the Carex filiformis 
which was commonly found in the bogs of Hamilton, Wright, 
Worth, Winnebago, Cerro Gordo, and Emmet counties. The fol-
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lowing plants also occur in all of these bogs: Oicuta bulbifera, 
Pedicularis lanceolata, Gentiryna crinita, Scutellaria galericulata, 
Gentiana andrewsii, Oampanula ap'arinoides, Bidens beckii, 
Menyanthes trifoliata, Hypericum virginicum, Glyceria cana
densis, Galium trifidum, Loosestrife (Lythrum alatum). 

The bogs of Worth, Cerro Gordo, and Winnebago counties had 
in addition Oirsium muticum and Sax,ifmga pennsylvanica, 
Salix pedicellaris, and eastward the S . candida. 

RUSH BOGS 

These bogs are somewhat limited in extent. The whole of the 
bog near Fertile had been so sufficiently drained that little of 
the Greater Rush (Scirpus validus) occurred; however, in nu
merous small bogs in Hamiltpn, Winnebago, and Wright coun
ties, this rush' formed an important part of the flora. Associated 
with this rush is the ~ild Rice (ZizM?ia aquatica) which is abun
. dant in Winnebago, Emmet, and Hamilton counties. In these 
bogs the water is from a few inches to a foot or more in depth 
and often it gives away like a regular sphagnum bog, forming 
a well matted system of roots. The 'Greater Reed Grass (Phrag
mites communis) is abundant. The Yellow Water Lily (Nymph
aea advena) , and White Water Lily (Oastalia tuberosa) are 
abundant, occasionally also Pickerel-weed (Pontederia cordata) 
and Crowfoot (Ranunculus delphVnifolius and R. aquatilis var. 
capillaceus) , Saggitaria, Eleocharis palustris, and the E. acicu
laris growing in mud, and Oicuta bulbifem. The Zizania, Phrag
mites, Scirpus validus, Nymphaea and Oa/italia are character
istic. 

MOSS BOGS 

There are none of the typical moss bogs found in this state. 
The moss found in this state belongs to the genus Hypnum. 
Sphagnum has not been found anywhere in the bogs of northern 
Iowa. 

• 
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DRAINAGE AND THE CHARACTER OF PLANTS 

Drainage of the peat bogs has been attempted in many places 
in Iowa and in such places a large number of introduced plants 
'have made their appearance. The Small Ragweed (Ambrosia 
artemisiifolia) , Goosefoot (Chenopodium album), Old Witch 
Grass (PCfII'ticum capilla1'e ), Pennsylvania Smartweed (Poly
gonttm ·pennsylvanic.~tm), Pigweed (AmarCfll'ttu8 retroflexus) , 
Fiye-finger (P otentilla monspeliensis) , Milkweed (A sclepias syri
aca), Boot Jack (Bidens frondosa)., and B. discoidea, are r epre
sentative types. These plants originally did not constitute a 
part of the bog flora, except in dry years when they appeared. 
These are. seldom found in the sedge mat where the Marigold 
(Bid ens trichospe1'ma) and Swamp Thistle (Cirsium muticum), 
Myrtle-leaved Willow (Salix pedicellaris) and L Qbelia · kalmii 
grow in abundance. 

THE IOWA AND WISCONSIN BOGS COMPARED 

Peat bogs like those found in northe-rn Iowa are common in 
Wisconsin and Minnesota. Many of the Wisconstn bogs do not 
have shrubs. 'The Carex filiformis, Cirsium muticum, Saxifraga 
pennsylvanica, P arnassia parviflora, P edicularis lanC'eo lata, Cal
tha palustris,Valeriana edulis, Salix rostrata, S . discolor are the 
most characteristic features, with an abundant growth of Sym
plocarpus foetidus and Cornus stoloni[era. In other bogs the 
Sphagnum, Drosem rotundifolia, Sarracenia purpurea, Ryn
chospora alba, Calopogon pulchell~ts and Pogonia ophioglos
soides are characteristic. A third type is characterized in west
ern Wisconsin by Larix laricina, Cornus stolonifera, Smilacina 
bifolia, Symplocarpus foetidus; northward with Black Spruce, 
Balsam Fir, and Arbor Vitre. Another type is characterized by 
the presence of Swamp Ash and Elm. The best comparison may 
be obtained from the accompanying table for different areas in 
Iowa, Wisconsin and Michigan. 

In various bogs both in Wisconsin: and Michigan, as well a~ 
Iowa, occur plants that are really not typical bog plants; in some 
instances the species may be a bog plant in Wisconsin, Minne
sota, and Michigan, and yet does not occur in bogs in this stat~. 

/ 
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Two of the best illustrations of this character are the Gommon 
High Bush Cranberry (Viburnum opulus) and the Pyrus arbuti
folia which in this state are common upon the limestone rocks 
along the Yellow river in Allamakee county and along with it 
such plants as the Balsam Fir (Abies balsamea ) and Aconitum. 
The two species of Dogwood (Comus amomum and C. panic~t·· 
lata) though occasionally Qccurring in bogs associated with wil
lows are really not bog plants. The Hop (Humulus lupulus) is 
abundant in some of the peat bogs along streams in Wisconsin 
and the Allium tricoccum or Onion is one of the most abundant 
plants in peat bogs in proximity to the willows in Wisconsin and 
Minnesota. The Lady Slipper (CYP1-ipedium parvifljy'rum val'. 
pub escens ), Populus grandidentata, R ibes flo ridum, the Virginia 
Creeper (Psedem quinque/olia) , and the Soft Maple (A cer 
saccharum) are to be regarded as accidental plants rather than 
a true constituent of the bog flora. The Or,chid (Liparis lilii folia) 
reported from Michigan is likewise more commonly found on 
higher ground . . These·plants probably represent later stages of 
the development of the bog. 

For the sake of convenience, I have followed the nomenclature 
of the Robinson-Fernald edition of Gray's Manual. Miss Har
riette Kellogg has compared for me the names used in this work 
and has arranged the bibliography . 

• 
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NAME OF PLANT. 

Bryophyta . .. .. ....... . . 
Riccia fluitans ............ ________ + + + ____ + + + ____ + ___ _ 
Musci ... . . . .. . .. .. . .... . 
Hypnum fluitans? No fruit + + + + + ____ ____ ____ + ____ _______ _ 
Sphagnum sp .. ... .. ...... ____ ____ ____ ____ ___ _ ____ ____ + + + + ___ _ 
Pteridophyta .... .. .... . . 
Equisetacere .... . ... . . . . . 
Equisetum fluviatile (L.) _____________________________ _______ ___________ _ 

Pipes .................. + + + + + + + + + + _______ _ 
Equisetum arvense L . .... + + . + + + + + + + + ____ + 
Polypodiacere ...... ...... . 
Aspidium thelypteris (L.) 

Sw. ....... . .. ......... + + + + ____ ____ ____ + + + _______ _ 
Aspidium cristatum (L.) 

Sw. . ......... ... ..... '. _____ _______________________ + + 
'Woodwardia virginica (L.) + ---- ----

Sm. . .............. . ... __ __ ____ ____ ____ ____ ____ ____ ____ + 
Onoclea sensibilis L...... + + + + __ ______ + + + 
Osmundacere .... .. .. ..... . 

~--- + --~-
+ ---- + 

Osmund a regalis L ....... ____ ____ ____ ____ ____ ____ ____ + + + + 
Osmunda cinnam'omea L .. ____ ____ ____ ____ ____ ____ ____ + + + + 
Ophioglossacere ......... . 

IOphioglossum vulgatum L. __ __ _______________________ . ____ + + _______ _ 
Lycopodiacere ........... . 
'Lycopodium inundatum L. ____ ____ ____ ____ ____ ____ ____ ____ ____ + + __ . __ 
Spermatophyta ...... .... . 
Gymnosperms .......... . 
Pinacere ............. .... . 
Larix laricina (Du Roi) 

Kock. .......... ...... . ____ ____ ____ ____ ____ ____ ____ + + 

i~i~~ ~~~~~!~~~~~} ~~i: ==== ==== ==== ==== ==== ==== ==== ==== _~_ 
+ ---- -. '
+ ---- ----

Chamrecyparis thyoides + ---- + 
(L.) BSP ...... . . .. .. .. ____ ____ ____ ____ ____ ____ ____ ____ ___ _ ____ + ___ _ 

Thuja occidentalis L . ..... _____________ _________ __ ~___ ____ + + _______ _ 
Juniperus communis L. val _______ _ ____________ ~___ ____ ____ ___ _ + _______ _ 

depressa Pursh .. ..... .. ____ ____ ____ ____ ____ ____ ____ ____ + + _______ _ 
Typhacere .. . ..... .. .... . 
Typha · latifolia L .. .. .... + + + + + + + + + + + + 
Sparganium simplex Huds. ____ ____ ___ _ ____ + ____ ____ ____ ____ + __ _____ _ 
Sparganium eurycarpum 

Engelm. . .............. ________ _______ _ 
-Sparganium minimum ~ ---- ---- ---- + ---- ---- + 

Fries. . ... ... ..... .. .. . 
Angiospermae ........... . + ---- ----
Najadacere .. .... ........ . 
Potamogeton natans L.... + ____________ + ________________ + _______ _ 
Potamogeton amplifolius 

Tuckerm. . ............. ____ ____ ____ ____ + ___________________________ _ 
Potamogeton americanus 

C. & S ................ . + ---- ---- ---- - ~ -- ---- ---- ----
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Potamogeton heterophyllus 
Schreb. . .... . .... . . . . . . - - - - ---- ---- - - - - + ---- ---- ---- + ___________ _ 

Potamogeton illinoensis 
Morong. . ...... . ....... ____ ____ ____ ____ + _____________ ______________ _ 

Potamogeton perfoliatus L . ____ ____ ____ ____ + ____ ____ ____ + ____ _______ _ 
Potamogeton zosterifolius 

Schum. . .. . . .. . .. . . . .. . ___ _ ____ ____ ____ + ____ ____ ____ + ________ ___ _ 
Potamogeton foliosus Raf. ____ __ __ ____ ____ + ____ ____ ____ + ___________ _ 
Potamogeton pnelongus 

Wulf. . .. ..... ..... .. ... ___ _ ____ ____ ____ + ____ ____ ____ + ___________ _ 
Potamogeton pusillus L .. . ________________ + ____________ + ___________ _ 
Potamogeton pectinatus L. _______________ _ + ____________ + ____________ . 
Najas fiexilis (Willd.) 

Rostk. & Schmidt. ..... ____ ____ ____ ____ + ____ ____ ____ + + _______ _ 
Juncaginacere .. ..... .... . . 
Triglochin maritima L . .. _____ ___________ + ____________ + ___________ _ 
Scheuchzeria palustris L.. +? +? +? +? + ____ ___ _ + + ___________ _ 
Alismacere ... . .......... . 
Sagittaria arifolia Nutt. . . + ____________ + ---- ---- + + ---- ---- ----
Sagittaria latifolia Willd .. ____ ____ ____ ____ + ---- ---- + + + ---- + 
Sagittaria heterophylla 

Pursh. . ........ . .. . .... ____ ____ ____ __ __ + ---- ---- .+ + ---- ---- ----
Sagittaria graminea Michx. ____ ____ ____ ____ + ---- ---- ---- ---- ---- + ----
Lophotocarpus calycinus 

(Engelm.) J . G. Sm .. . . ' ________________ ________ ____ + + ---- ---- ----
Alisma plantago-aquauca , 

L . ..................... + + +. + + + + + + + ---- + 
Vallisneriacere •• 0.0. 0 • • •• 

Vallisneria spiralis L . . . .. ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- "t 
. Elodea canadensis Michx .. + + + + + + + + + + ---- + 
GIumifiorre •• 0. 0. 0 • 0 • • • 0 • 

Graminere . 0 0.0 ••• 0.0. '0 ' 

Erianthus saccharoides 
Michx. • •• "0 '0.0.0 .0 eo' ---- ---- ---- ---- ---- ---- ---- --- - --- - ---- + 

E chinochloa crusgalli (L.) 
Beauv. •• 0. 0 ••• • ••••• • • + + + + + + + + + + + + 

Zizania aquatica L . . . . .. .. + + + + + + + + + + + + 
Leersia oryzoides (L.) Sw. + + + + + + + + + + + + 
Phalaris arundinacea L ... + + + + + + + + + ---- - - - - ----
Hierochloe odorata (L.) 

Wahlenb. •• 0 '0 .0 • • • •• 0. ---- ---- --- - ---- + + + + + + ---- ----
Muhlenbergia racemosa 

(Michx.) BSP .......... + + + + + + + + + + + 
Alopecurus geniculatus L . ---- ---- ---- ---- + ---- ---- + + + + + 
Agrostis alba L ....... .. . + + + + + + + + + + + + 
Calamagrostis candensis 

(Michx.) Beauv ..... ... + + + + + + + + + + + 
Calamagrostis inexpansa 

Gray •• • •• •• ••••• 0 ••• 0 • + + + + + + + + + ---- ---- ----
Cinna arundinacea L .. ... . + + + + + + + + + ---- + 
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(Lam.) BSP. . . .. . ...... + + + + + + + + + + 
Poa trifiora Gilib........ . + + + + + + + + + + _______ _ 
Scolochloa festucacea 

+ 

(Willd.) Link .... .. .... ____ ____ ____ ____ + ____________________ _______ _ 
Glyceria canadensis 

(Michx.) Trin .. ........ ____________________________ + 
Glyceria nervata (Willd.) + ---- ----

Trin ......... . ... . . . . . . + + + + + + + + + + ____ + 
Glyceria fiuitans (L.) R. 

Br. .. . .. ......... .... .. + + + + + +. + + + + ____ ___ _ 
Glyceria grandis Wats .... ____ ____ ___ _ ____ + + ________ + 

.• Bromus kalmii Gray...... + + + + ____ ____ + + + + 
Bromus ciliatus L . ....... + + + + + + + + + + 

+ 
+ 
+ Cyperacere .............. . 

Cyperus diandrus Torr. . .. + + + + + + + + 
Cyperus esculentus L . .. ... + + + + + + + + + + + + 

+ ---- + + Cyperus aristatus Rottb .... + ____ ____ ____ + _____ ______ _ 
Cyperus ferax Rich ....... ____ ____ ____ ____ ____ ____ ____ + _____ __________ _ 
Cyperus strigosus L. . . . . . . + + + + + ____ ____ + ________ + 

+ ---- ---- ----

Dulichium arundinaceum . 
(L.} Britt ........ . ... . . + + + + + + + + + + + -, __ _ 

Eleocharis acicularis (L.) 
R . S.... . ...... . ...... .. + + + + + + + + + + 

Eleocharis palustris (L.) 
R. S ........... ... .. . . . + + +- + + + + + + + 

Eleocharis intermedia 

+ 
+ 

(Muh!.) Schultes ... ... . ________________________________ + ________ ___ _ 
Scirpus validus Vah!.. . ... + + + + + + + + + 
Scirpus atrovirens Muhl.. + + . + + + + + + + 
Scirpus fiuviatilis (Torr.) 

+ + + ---- ---- +. 
Gray. .. .. .. . ..... . ..... + + + + + + + + + 

Scirpus cyperinus (L.) · + ---- ----
Kunth. ..... .. . .. . . .. .. ____ ____ ____ ____ ____ ____ + + 

Scirpus lineatus Mtchx .... _____ __________________ _ + + 
Scirpus americanus Pel's .. ________ ____________________ ___ _ 
Scirpus atrocinctus 

+ + ---- ---
+- + ---- ---
+ ---- + + 

Fernald. . ..... . .. ..... . ____ ____ ____ ____ ___ _ ____ ____ + ____ + _______ _ 
Scirpus subterminalis 

Torr. . .... .. ... . ....... ____ ____ ____ ____ ____ ____ ____ ____ + ___________ ,. 
Eriophorum angustifolium 

Roth ... . ..... . .... . .. .. ~ ___ ~___ ____ ___ _ + ____ + ___________________ _ 
Eriophorum virginicum L. ________________ ___ _______ ~ _____ .+ + + ___ _ 
Eriophorum gracile Roth . . ____ ____ ____ ____ + ____ ____ + + ________ ___ _ 

/Eriophorum callitrix Cham. ____ ____ ___ _ ____ ____ ____ ____ + ____ + _______ _ 
/ Rynchospora alba -(L.) . 

Vah!. ..... ... ........ . . ____ ____ ____ ____ ____ ____ ____ + + ___________ _ 
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NAME OF PLANT. 

Rynchospora fusca (L.) 
Ait ....... . .. .. . .. .... . 

Rynchospora cymosa Ell. .. 
Carex verrucosa Muhl. ... . 
Carex trisperma Dewey .. . 
Carex limosa L . . .... . .. . . 
Carex canescens L ... .. . . . 
Carex stricta Lam .... .... . 
Carex paucifiora Lightft .. . 
Carex riparia W. Curtis .. . 
Carex filiformis L ...... . . 
Carex vulpinoidea Michx .. 
Carex oligosperma Michx .. 
Carex tenella (Schkuhr.) . 
8arex leptalea Wahlenb . . . 

. Carex lupulina Muhl .... . . 
Carex grayii Carey ...... . . 
Care x rostrata (Stokes) 

var. utriculata (Boot) 

0 0 0 .s:r U ..d ..d .;; 0 
'0 U U .:38 0 

~ U 0 '0'0 
al~ ' 0 .0 ~ ~ g .... 0 .t'bJJ o 0 .1=1 ~ 

il; 0 U -ro ._ ro bJJu U 1=1 1=1 0) . - il; . 0) 
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ro'- 0) 

OJ ~ .~ ;... 0)1=1 gJI=I 8'- OJ 8 UUl ,<:l ,<:l 
8~ 1=1 

Q) ~""'O 88 "'"' 
...., 

1=1 ,<:l 0) .... ~ ~~ 8~ ~~ I~~ <3~ ::l .... 
.~> ~u &; .!iJfil 0 0 
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---- ---- ---- ---- ---- ---- ---- ---- + ---- ---- ----
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ----
-------- ---- ---- ---- ---- ---- ---- ---- ---- + ----
---- ---- ---- ---- + ---- ---- ---- + + ---- ----
-' -- ---- ---- ---- + ---- ---- ---- + + ---- ----
---- ---- ---- ---- ---- ---- ---- ---- + + + ----
---- ---- ---- ---- + ---- + ---- + + + + 
---- ---- ---- ---- + ---- ---- ---- + + ---- ----
---- ---- ---- ---- + ---- ---- ---- + + ---- ----
+ + + + + + + + + + ---- ---
+ ---- ---- ---- + ---- ---- + + + + + 
---- ---- ---- ---- ---- ---- ---- ---- + + ---- ----
---- ---- ---- ---- ---- ---- ---- ---- + + ---- ----
---- ---- ---- ---- ---- ---- ---- ---- + + ---- ----
---- ---- ---- ---- + + + + ---- + + 
+ + + + + + + + + ---- ---- ----

Bailey .. . .. ........ .... _____ _______________________ ____ + _________ __ _ 
Arace::e . ......... .. . .... . 
Peltandra virginica (L.) 

Kunth .. ..... ...... . . ... __ __ ____ ____ ____ __ __ ____ ____ + j . 
Calla palustris L .. ... ..... ____ ____ __ __ ____ ____ ____ ____ + 
Symplocarpus foetidus 

(L.) Nutt. . . .......... _______________ _____________ + + 
Acorus calamus L ... . .. .. + + + __ :._ + + + + + 
Lemnace::e . .. . ... . . . ..... . 
Spirodela polyrhiza (L.) 

---- + ----
r ---- ----

+ + 
+ + + 

Schleid .. . . .. ..... ... ... _____________ ___ + ____ __ __ + + + + 
Lemna trisulca L . . .. . .... ____ ____ ____ ____ + ____ ____ + + ____ ____ + 
Eriocaulace::e . . ........ . . 
Eriocaulon articulatum 

(Huds.) Morong ...... . . ___________ _____ __ ______________ + + _______ _ 
Pontederiace::e . . ..... .. .. . 
Pontederia cordata L ... . .. ________________________ + 
Heteranthera dubia (Jacq.) 

Mac M . . ... : ........... + + + + + + + 
Juncace::e . . ... ..... . . . . . . 

+ 
+ 

+ +. + ----
+ ---- ---- ----

Junct:c; nodosus L. . . . . . . .. + + + + + + + + ~___ ____ ____ + 
Juncus torreyi Coville .... ____ ____ ____ ____ + + ____ + ____ ____ + 
Juneus effusus L .. ..... ..• __________ . ________________________ __ + + ___ _ 
Liliace::e .... . . . ... . ...... -
\l\.llium tricoccum Ait. .. . __ ______________ + ____ ____ + + ____ ____ + 
Lilium canadense L .. .. .. + + + ____ + + + + + ________ + 

. Lilium 'philadelphicum L. 
var. andinum. . . . . . . . . .. ____ ____ ____ ____ + + + ---- ---- ---- ----

Smilacina trifolia (L.) 
Desf. ....... .. _ ...... . . ____ ____ ___ _ ___ _ ____ ____ ____ + + + _______ _ 

Maianthemum canadense 
Desf . .... . ........... .. __ __ ____ ___ _ ___ _ ____ ____ ____ + + + _______ _ 

4R 
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Iridacere .. . . . .. . . . ..... . 
Iris versicolor L . ....... . . + + + + + + + + + + ____ + 
Orchidac.ere .. .. . ........ . 
Cypripedlum candidum 

Muhl. ............... . . ____ ____ ___ _ ____ + + + ---- ---- ---- + 
Cypripedium hirsutum 

Mill. ....... . ... .. ..... ____ ____ ____ ____ ____ ____ ____ + + + + 
Cypripedium acaule Ait.. ____ ____ ___ _ ____ ____ ____ ____ + + + + ___ _ 
Habenaria leucophaea 

(Nutt.) Gray ........ ... + + + + + + + + + ________ + 
Habenaria psycodes (L.) 

Sw. . .......... . ....... ____ ____ ____ ____ ____ ____ ____ + + + _______ _ 
Habenaria hyperborea (L.) 

R. Br ... ........ ...... . ____ ____ ____ ____ ____ ____ ____ + + ---- ----
.• Habernaria dilatata 

(Pursh.) Gray......... ____ ____ ____ ____ ____ ____ ____ + "+ ---- ----
Pogonia ophioglossoides 

(L.) Ker . ....... . , .... ____________________________ + + + + ___ _ 
Calopogon pulchellus (Sw.) 

R. Br ........ ;..... .. .. ___ _ ____ ____ ____ ____ ____ ____ + + + _______ _ 
Arethusa bulbosa L. . . . . .. _______ .. ____ ____ ____ ____ ____ ____ ____ + _______ _ 
Spiranthes cernua (L.) 

Richard .. ... . . .... ... . + + + + + + + + + + ____ + 
Liparis loeselii (L.) 

Richard .............. . ____ ____ ____ ____ ____ ____ ____ ____ + ___________ _ 
Calypso bulbosa (L.) 

Oakes ............. . .. . ---- ---- ---- ---- ---- ---- ._-- -------- .+ ---- ----
Piperacere .. . ........... . 
Saururus cernuus L ...... . ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ----
Salicacere .... , . . ........ . 
Salix lucid a Muhl . .... .... ___________________________ _ 
Salix cordata .Muhl. . . . : .. + 
Salix discolor Muhl. . . . . .. + 
Salix petiolaris Sm....... + 
Salix rostrata Richards . .. + 
Salix candida Fluegge.. . . + 
Salix pedicellaris Pursh . .. + 
Salix sericea Marsh .... .. . 
Populus tremuloides Michx. + 
Myricacere . . ....... . .... . 

+ + + + + + 
+ + + + + + 
+ + + + + + 
+ + + + + + + ---- ---- ---- ---- ----
+ + + + ---- ----

---- ---- + ---- ---- + 

+ + + ---- + + + ---- ---- + 
+ + ---- ---- + + ---- ---- ---- + 
+ + + ---- ---+. + + ---- ---
+ + ---- ----
+ + + ---- + 

Myrica gale L ... . ...... . _~__ ____ ____ ____ ____ ____ ____ ____ ____ + _______ _ 
Betulacere ................ . 
Betula pumila L .. .. .... .. ____ ____ ____ ____ __ __ ____ ____ + + + _______ _ 
Betula nigra L..... . ..... _________ ~__ ____ ___ _ ____ ____ + _______________ _ 
Betula lutea Michx. f..... ____ ____ ____ ____ ____ ____ ____ ____ + + _______ _ 
Betula lenta L......... . . ____ ____ ____ ____ ____ ____ ____ + ____ + _______ _ 
Alnus incana (L.) Moench. ____ ____ ____ ____ ____ ____ ____ + + + + 
Urticace're .. ; . . .' ........ . 
Ulmus americana L . ... .. + + + + + + + + + + + + 
H'umulus lupulus L .... . .. ____ ____ ____ ____ ____ ____ ____ + _______________ _ 
Boehmeria cylindrica (L.) 

Sw. ....... . .. . .... . . . . ____________ -___ ____ ____ ____ ____ + ____ + ___ ~ 
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Polygonacere • '0' • • ••••• , 

Rumex britannica L . ..... + + + + + + + + + + -- -- + Rumex persicarioides L . .. + + + + + + + + + ---- - - -- ---Polygonum lapathifolium 
L. .. ....... .. ... . ...... + + + + + + + + + ---- ---- + Polygonum pennsylvani· 
cum L .. . .. .. . . ... . .... + + + + + + + + + -1:- + + Polygonum amphibium L . + + + + + + + + + + ---- + Polygonum amphibium var. 
hartwrightii (Gray) Bis-
sel . . . . . . . . . . . ~ .... .. .. + Polygonum muhlenbergii 

---- ---- ---- + ---- + + + + ---- ---
(Meis.) Wats. ... ...... + + + + + + + + + - --- ---- + Polygonum hydropiper L .. ---- ---- ---- ---- - - - - ---- ---- + ---- ---- ---- + Polygonum acre HBK . ... . +' + + + + + + + + + ---- + Polygonum hydropipe-
roides Michx .. .. ' ... .... ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + - --Po!ygonum sagittatum L . . ---- ---- ---- ---- ---- ---- - -- - + + + + + ,Polygonum arifolium L ... - - -- ---- ---- ---- ---- ---- ---- + + ---- + ---Amaranthacere •• 0 •• • ••• • • 

Acnida tamariscina 
(Nutt.) Wood . .. ....... + + + + + + + + ---- ---- ---- ---Caryophyllacere . . . . . .. . .. , 

Stellaria longifolia Muhl.. ---- ---- ---- ---- + ---- + + + + ---- + Ceratophyllacere . . .... . . . 
Ceratophyllum demersum . L . + + + + ........... . ... ... ... ---- ---- --- - ---- ---- --- - ---- ---Nymphreacere •• 0 ••• • • •• •• 

Nymphrea ad vena Ait. . ... + + + + + + + + + + + + Castalia odorata (Ait.) 
Woodville & Wood .. .. . . ----. ---- ---- ---- ---- ---- - - - - ---- ---- + + + Castalia tuberosa (Paine) 
(}reen. ............. .. . . ---- ---- ---- ---- + ---- ---- + + + ---- ---Brasenia schreberi Gmel. . --- - ---- ---- + ---- ---- + ---- + ---- ---- ---Ran unculacere ... . ....... 

Ranunculus aquatiJis L . 
var. capillaceus DC . . ... + + + + + + + + + + - - -- + Ranunculus cymbal aria 
Pursh. .............. .. ---- ---- ---- ---- ---- + + ---- + + ---- ---Ranunculus delphinifolius 
Torr. . . ... ........ . ... + + + + + + + + + + - - -- ---Ranunculus sceleratus L .. + + + + + + + + + + + ---Ranunculus septentrio-
nalis Poir. . ...... .. .. .. + + + + + + + + + + ---- + Ranunculus pennsylvani-
cus L. f . . ... . . . , .. . . . .. ---- ---- ---- ---- ---- - --- + + + ---- - --- + Thalictrum revolutum DC. + + + + + + + +- + + + + Anemone canadensis L. _ .. + + + + + + + + + + ---- + Caltha palustris L . . . ..... + + + + + + + + + + ---- + Coptis trifolia (L) Salisb. ---- ---- + + + ---- ---Lauracere .. ... . . . ....... 
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Persea pubescens (Pursh.) 
Sarg. . . . ... . .... . .. . . . . ____ ____ ____ __ __ ____ ____ ____ ____ ____ ____ + ___ _ 

Cruciferre ..... ........ .. . 
R a d i c uI a nasturitium-

aquatica (L.) Britton & 
Rendle. ............... + -___ ____ ____ __ __ ____ ____ + + + + 

Radicula palustris (L.) 
Moench. .... ...... .. .. . + + + + + + + + . + + + 

Radicula aquatica (Eat.) 
Robinson . .. ..... ...... ____ ________________________ -+ + ---- ---- + 

Cardamine bulbosa 
(Schreb.) BSP ...... . : .. + + + + + + + + + + + + 

Sarraceniacere ..... . .... . 
Sarracenia purpurea L .... ________________________ ____ + + + _______ _ 
Sarracenia flava L. . . . . . .. ____ ____ ___ _ ____ ____ ____ ____ ____ + ___________ _ 
Droseracere .. . .... . ... ... . 
Drosera rotundifolia L .. . . ---- ---- ---- ---- ---- - --- ---- + + + . ---- ----
Drosera longifolia L .. .... ---- ---- ---- ---- ---- ---- ---- ---- t ---- ---- ----
Crassulacere . . . . . ....... . 
Penthorum sedoides L.... + + + + + + + + + ---- ---- + 
Saxifragacere .... . ...... . 
Saxifraga pennsylvanica L. + + ---- ---- ---- ---- ---- + + + + 

-Mitella nuda L ... ........ ---- ---- ---- - - -- ---- ---- ---- ---- + + ---- ----
Chrysosplenium ameri-

canum Schw ........... . ---- ---- ---- - --- ---- ---- ---- + + + ---- ----
Chrysosplenium tetran-

drum Fries ....... - .. .. . 
Parnassia parviflora DC .. 
Ribes floridum L'Her ... .. 

-Ribes prostratum L'Her . . 
Ribes lacustre (Pel's.) 

PoiI' .. ..... ..... . ..... . 
Rosacere ........ . ....... . 

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + 
+ + + + + + + + + ---- ---- + 
+ + + + + + + + + ---- ---- + 

---- ---- ---- ---- ---- ---- ---- ---- ---- -I- ---- ----

+ ---- ----
Spirrea salicifolia L...... + + -i-- + ---- ---- ---_ + + + ---- + Spirrea tomentosa L ...... ________ ________ _________ __ __ ___ + + Pyrus arbutifolia (L.) L. f. ______________ __ ___ _ ________ + + + + 
pyrus americana (Marsh.) 

DC. . . . . . ............ . . ---- --_____________________________ _ + ---- --- -
Potentilla monspeliensis L . + + + + + + + + + 
Potentilla rivalis Nutt. val' . 

+ + + 
millegrana Eng. & Wat-
son .. ... ............... ____ ____ ____ ____ + ____ + + ____ ___________ _ 

Potentilla paradoxa Nutt.. ____ ____ ____ ____ ____ ____ ____ ____ + 
Potentilla palustris (L.) 

Scop. ... . .. . .. ... ..... . + + + + +1 ________ + 
Potentilla fruticosa L .... , _____________ ___ _________ ____ __ _ 
Potentilla anserina L ..... ____ ____ ____ ____ ____ ____ + + 
Geum strictum Ait. . . . . . .. + ____ ____ ____ ____ + + + 

' @eum macrophyllum Willd. ____ ___ _ ___ _ ____ ____ ____ ____ +, 
Rubus triflorus Richards .. ____ ____ ____ ____ ____ ____ ____ + 
Rosa carolina L .. .. . . . .... _____________ __________________ _ 

+ + ---- ---
+ + ---- + 
f ---- ---- _.L_ 

+ ---- ---- ----
+ ---- ---- + 
+ 1+ ---- + 
+ ---- + ----

1 . 



THE IOWA AND WISCONSIN BOGS COMPA~ED 757 

NAME OF PLANT. 

Leguminosre . .. ... . . . . . . . 
Trifolium rep ens L ....... . 
Trifolium pratense L .. . . . . 
Trifolium hybridum L . .. . 
Lathyrus palustris L . ... . . 
Lathyrus venosus Muhl. . . 
Apios tuberosa Moench .. . . 
Oxalidacere .. ...... . ... . . 
'Oxalis corniculata L ... . . . 
Polygalacere ...... . . .. . . . . 

olygala incarnata L .... . . 
Polygala sanguinea L .. . . . 
Callitrichacere ....... . .. . 
Callitriche palustris L . . . . 
Callitriche autumnalis L .. 
Anacardiacere ... . . . ..... . 
Rhus vernix L .. .. . ... .. . . 
Rhus t oxicodendron L .. . . 
Aquifoliacere .. . .. ... .... . 
Ilex glabra (L.) Gray .. . . 
Ilex verticillata (L.) Gray. 
Nemopanthus 'mucrohata 
(L.) Trel. ...... ... ... .. . 
Aceracere .... . . . ... . .... : 
Acer rubrum L . .. .. ... . . . 
Acer saccharinum L .... . . 
Balsaminacere . .. . ...... . 

0 0 0 a 0 ..d ..d p; 
'C' 0 

0 0 :38 '" '" 13 
O'C • ,0 ~o ,0 0 '" ,d :g :g 01 
08 0 tIJ bll..., bll bllO 0 >:l >:l Q).- ~ . 
~O O:;:::,.g 6,.g §..., 'C' ..., ::10 tIJtIJ ~ I'l mol 

~ 0 ai':S ;g ~ ..., ~ b 0.> § ~ 
...,~ ~I'l ... ... _'a 
:= '8 ~ 8 . 0.> 0.> 

ol·~ 
0.> ... :::: ... 0.>1'l tlJl'l ",13 s·~ ,.c:I ,.c:I 

s~ OtIJ ..., 
0.> ... ...,0 .~ 0.> . 1313 ... 0.>01 

ol~ 
..., ... 

,.c:IO.> ... ~ ;<; ~ ... ~ -~ ~::q ::I 0 .~~ ~o~ j t: .';JP:l~ 0 ..., ...4 m Z ~ 

+ + + + + + + + + + + 
+ + + + + + + + + + + 
+ + + + + + + + --- - +' 
+ + + + + + + + + + - ---
+ + + + + + + + + ---- ----
+ + + + + + + + + + 
+ + + + + + + + + ---- ----

---- ---- ---- ---- ---- - --- + ---- ---- ---- ----
+ + + + + -t + + --- - ---- ----

--- - ---- ---- ---- + ---- --- - + + + ----
---- ---- ---- ---- ---- ---- - - -- ---- ---- + --- -

---- ---- ---- ---- ---- - --- --- - + + + + 
+ + + + + + + + + + + 
'._-- -------- ---- ---- ---- ---- ---- ---- ---- + 
---- ---- ---- ---- ---- ---- ---- ---- + 
---- ---- ---- ---- ---- ---- ---- + 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 

0 
0 

~ 
0.> 

:8 
'" 0.> 
I'l 
I'l 

~ 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

----
+ 

----
----

+ 

Impatiens biflora Walt . ... + + + + + + + + + + + 
+ 
+ Rhamnacere ... . .. . . . . . . . . 

Berchemia scandens (Hill) 
Trel. .. . . .. . . ... . .. . . . . 

Rhamnus alnifolia L'Her .. 
Vitacere ... . . . .. ... .. . . . . 
Psedera quinquefolia (L.) 

Green .. . .. .. . . ..... . . . 
Vitis vulpina L . . ........ . 
Vitis rotundifolia Michx .. 
Hypericacere ... . . .. . . .. . . 
Hypericum virginicum L . . 
Hypericum petiolatum 

Walt . .. .. . ... . ...... . . . 
Violacere ... .. ..... . ... .. . 

I, 

---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + 
---- ---- ---- ---- ---- ---- ---- ---- ---- + + 

+ + + ------ + + + + + + --
+ ---- + ---- ---- + + + + ---- ---- + ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + ----
+ + + + + ---- ---- + + + ---- ----

---- ---- ---- ----' ---- ---- ---- ---- ---- ---- + ----
Viola cucullata Ait. . . . . ... + + + + -t + + + + + ---_.+ 

+ Viola nephrophylla Green. 
Viola blanda Willd . . .... . 
Viola renifolia Gray .. .. . . 

---- ---- ---- ---- --:--- ---- ---- + + 
Viola conspersa Reichenb. 
Lythracere ...... .. ... . .. . 

---- ---- ~ --- ---- ---- ---- ---- + 
Decodon verticillatus (L.) 

Ell. . .... . . . .. .. .. ..... ____ ____ ____ ___ _ ____ ___ _ ____ ____ + 
Lythrum alaturD. Pursh . .. + + + + + + + + . + 

+ 
+ 

+ + ---
+ ---- + 
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N.A~{E OF PLANT. 

Lythrum lineare L . . ... ... ___ _ ____ ____ ____ ____ ___ _ ____ __ __ ____ ____ + 
Melastomace:oe .. . ... . . .. . 
Rhexia ciliosa Michx ... :. ____ ____ ____ __ __ __ __ ____ ____ __ __ ____ ____ + 
Rhexia v irginica L ... . ... ___ _ ___ ____ _ ___________ _ ____ __ __ ________ + 
Rhexia mariana L. . . . . . . . _ _ ___ __ ____ + 

~~i~~a~~~~~~~~~~~ : '.(~~~~~ ~~~~ ~~~~ ~~~~ ~~~~ ~_~~ .~ ~ ~~ ~~~~ ~~~ _____ 1 __ _ _ + ----Ludvigia a lternifolia L .. . ____ ____ ____ ____ ____ ____ ____ __ __ + _________ __ _ 
Ludvigia polycarpa Short 

& Peter ... . . . . . . . . . . .. .. + + + + + + + + + . ____ ____ + 
Ludvigia palustris (L.) 

Ell. .............. . .. . . __ __ ____ ___ _ ____ ____ ____ ____ + + ---- ---- ----
Epilouium coloratum MuhL + + + + + + + + + 

+ 
+ ---- + 

Epi lobi um densum Raf. . .. + + + + + + + + + ---- ----
Haloragidace:oe .. . ....... . 
Myriophyllum . verticil-

latum L. var. pectinatum 
Wallr . .. .......... . ... . ---- ---- ---- ---- + ---- ---- ---- ---- + ----

Proserpinaca palustris L . . ---- ---- -------- ---- ---- ---- + + ---- + + 
Hippuris vulgaris L .. . . . . ---- ---- ---- ---- ---- ---- ---- ---- ---- + ---- ----
Umbellifer:oe .. . ...... ... . 
Cicuta maculata L ... . .. . . + + + + + + + + + + + + 
Cicuta bulbifera L. . . . . . .. + + + + + + + + + _______ _ 
Cicuta curtissii Coulter & 

Rose . . ... .... . .. ... ... ____________________________________________ ___ _ 
. Berula er ecta (Huds.) Co-

ville . . . ... ... ... . . . . .. . ________________ __ _____________________________ _ 
Sium cicut:oefolium 

Schrank . .. . ....... .. . . 
Oxypolis rigidior (L.) 

Coulter & Rose . .. .. . .. . 
Angelica atropurpurea L .. 
Cornace:oe ....... . . .. . .. . _ 
Cornus stolonifera Michx .. 
Cornus amomum M·iI! ... .. 

. Cornus paniculata L'Her . . 
Cornus canadensis L .... . 

+ + + + + + + + + + + + 

:::: :::: :::: ::::1:::: :::: -:':- -+--+ --+ -:::: :::: 
---- ---- ---- ---- + ---- ---- + + + ---~ + 
+ + + + + + + ---- + + ---- ---
+ + + + + ---- + + + + ---- -------- ---- ---- ---- ---- ---- ---- ---- + + ---- ----

Nyssa aquatica L . .. . ..... ____ ____ ____ __ __ ____ ____ ____ ____ ____ ____ + 
Nyssa silvatica Marsh, var. 

biflora (Walt.) Sarg . ... ____ ____ ____ ____ ____ __ __ __ __ __ __ __ __ ____ + 
E rJcace:oe .... .. .. .. . .... . 
Clethra alnifolia L. . . . . . .. ____ ____ ____ ____ ___ _ ____ ____ ____ ____ ____ + 
Pyrola asa~ifolia Mich x.. ____ ____ ____ ____ ____ ____ ____ ____ + + __ ___ __ _ 

-Ledum groenlandicum 
Oeder . . .... ...... .... . 

Kalmia latifolia L . ...... . 
Kalmia polifolia· Wang . . . 
Leucothoe axil!aris (Lam.) 

---- ---- ---- -~- - ---- ---- ---- ---- ---- + ---- ----
---- ---~ ---- ---- ---- ---- ---- ---- ---- ---- + ----
---- ---- ---- ---- ---- ---- ---- ---- -+ + ---- ----

D. Don . .. ..... . .. ...... _______ . _ __ ~ _____________________ ~___ ____ + ~ __ _ 
Andromeda polifolia L . ... _________ ~ _________ ~ ____ ____ ____ + + _______ _ 
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NAME OF PLAN'!'. 

Andromeda glaucophylla 
Link. . . .. . . . . ...... ... ____ ____ ____ ____ ____ ____ ___ _ ____ + + ____ ___ _ 

Lyonia nitida (Bartr.) 
Fernald ........... . ... ___ _ ____________________________________ + 

Lyonia mariana ·(L.) D. 
Don. . ... . .......... .. . ____________ ________ - ___ - --- ---_ ---- ---- + 

Lyonia ligustrina (L.) DC. ________ ________ _____________________ -'__ + 
Chamredaphne calyculata 

(L. ) Moench . . . ... ..... ____ ____ ____ ___ _ ____ __ __ ____ ____ + + ____ ---_ 
Gaultheria procumbens L . _____ _______________________ + + + _______ _ 
Chiogenes hispidula fL.) 

Torr. & Gray ..... . .. ... ____ ____ ____ ____ ____ ____ ____ + + ---- ----
Gaylussacia baccata 

(Wang.) C. Koch . . . .... _____ _______ ,... _______________ + + + _______ _ 
Vaccinium corymbosum L . __ __ ________ ---- ---- - --- ---- ---- +. + ---- ----
Vaccinium macrocarpon 

Ait. . .. _ . ..... ... . . .... ________ - ___ ---_ ---- - - -- ---- + + + ---- ----
Vaccinium oxycoccus L ... ___ _________ --__ - ___ - ___ ---- ---- ---- + ---- ----
Primulacere .. . . ... . ... : .. 
Lysimachia thyrsifiora L. + + + + + +. 
Steironema lanceolatum 

+ + + + ---- ---
+ + --~- ---- + ----(Walt.) ' Gray . ~ . . .. .. ... + + + + + 

Oleacere .. . ...... .. ..... . 
Fraxinus americana L ... . 
Fraxinus carolinana Mill .. 
Fraxinus nigra Marsh .. .. 
Chionanthus virginica L .. 
Loganicere .. . .. .. ....... . 
Gelsemium sempervirens 

, 
+ + + + + + + + ---~ + 

~--- ---- ---- ---- ---- - - ~ - ---- ---- ---- ---- + ---
---- ---- ---- ---- ---- ---- ---- ---- + + ---- ----
---- ---- ---- ---- ---- ---- ---- ---- ---- ---- + + 

(L.) Ait. f . ............. ________________________________________ + 
Gentianacere .. ... ... .... . 
Sabatia lanceolata (Walt.) 

T. & G . .......... , .. .. . ____________________ ___ _ ___ ________ - ____ + 
Gentiana crinita Froel... . + + + + + + + + + + ____ + 
Gentiana quinquefolia L .. . + + + + + + + ____________ + 
Gentiana andrewsii Griseb. + + + + + ____ + ~__ + ____ ____ + 
Bartonia virginica (L.) 

B8P. . . . .. . ... .... .. ... ______ .__ ____ __ __ __ __ ____ ____ ____ ____ ____ + ___ _ 
Menyanthes trifoliata L. .. + + + + + + + + + + _______ _ 
Aclepiadacere . . . . ....... . 
Aclepias incarnata L. . . . .. + + + + + ____ + + + + + + 
Aclepias syriac.a L. .. .. ... + + + + +. ____ + + + ________ + 

-Aclepias lanceolata Walt . . ________________________________________ + 
Convolvulacere . . _ ... . . .. . 
Cuscuta gronovii Willd. . . + + + + + +. ' + + + ____ + + 
Cuscuta obtusifiora Hbk .. + + -+ + + + + + + + _______ _ 
Polemoniacere .. .... .... . . 
Phlox glaberrima L ....... _______ .. ________________ + + _______________ _ 
Hydrophyllacre ........ . . . 
Ellisia nyctelea L. . ...... + + + + + + + + ____ ____ ____ + 
Verbenacere .... .. ....... . 
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Verbena urticrefolia L ... . 
Verbena hastata L ... . . . . . 
L abiatre .. . .. . .. . ... ... . . 
Teucrium canadense L ... . 
Teucrium occidentale 

Gray . ....... . ... . .... . 
Scutellaria laterifiora L .. . 
Scutellaria galericulata L . 
Physostegia virginiana 

(L.) Benth . . ........ . . 
Stachys palustris L ..... . . 
Stachys tenuifolia Willd. 

var. asper (Michx.) Fer-

0 
0 
'0 15'0 

0 0'" 
j;:0 0 
...C!l 
20 '..d 

2....., 
Ol'" .~ ... 
Ol ... ""0 
..dOl ~~ ~o r:r.. 

+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 
+ + 

0 0 
0 0 

.~ '0 . 0 -CbI! ~o ..'!:loj .~ oj 
~,c o~ 0""" 
:s~ ... <:1l 

...,~ 

~s Ol ~ rn~ 
Ol.~ ss ~.~ .s ~ oj~ .!ii[il 

~ "" 
+ + + 
+ + + 
t + + 
+ + + 
+ + + 
+ + + 
+ + + + + + 

.,r o . ..d .d >:i: 0 
:08 '-' ~ 0 '-' 

~ 0 '-' .d ~ ~ 
0 ~ ~ j;: . <:1l <:1l.~ '0 . ....., ::;0 ",,,, 

~ ~ rn .~ :a '""';:::: rn~ ... ~..d 00 ... 
<:1l -~ '" Obi! ::: "9 ... '-' <:1l 

..d 
oj '~ <:1l 

s'~ 0'" ..d ..., s~ ~ Oloj ..., 
~ Q)~ ~:o j~ ::; ... ",.~ 

0 0> ~ 0 Z >Q 
'""' 

w. 

+ + + + + + 
+ + + + - - -- ---- + 
+ + + .+ ---- ---- + , 
+ + - --- ---- ---- ---- ----

---- -+ + + + + + 
- - -- + + + + - -- - ---

+ + + + --- - + + 
---- + + + ---- ---- + 

nald .. . ...... . ...... .. + + + + ____ + + + ____ + ____ + 
Lycopus virginicus L.. . . . . + + + + + ____ + + + ____ + + 
Lycopus unifiorus Michx .. _________ __ _ __ __ ____________ + + ________ __ _ 
Lycopus rubellus. Moench. ____ ____ __ __ ____ ____ ____ + __ __ ____ + __ _ 

'Lycopus americanus. Muhl. + + + + + ____ + + + + ____ + 
Mentha arvensis L. var. 

canadensis (L.) Briquet. + + + + + + + + + + ______ _ 
Mentha spicata L . . ... . . . '. _____ _______ ____ ____________ + + + + __ _ 
Mentha piperita L ... . . . . . ____ ____ ____ ____ ___ _ ____ ____ + + + __ _ 

' Solanacere . .... ' .. . .... .. . 
Solanum nigrum L . . . . .. + + ' __ __ ____ + ____ + + ________ + +, 
Solanum dulcamara L . ... ____ ____ ____ ____ ____ ___ _ ____ ____ ___ _ ____ + __ _ 
Scrophulariacere . . .. .. .. . 
Chelone glabra L ..... .. . . 
MiIIlulus ringens L ...... . 
Limosella aquatica L. var. 

tenuifolia (Wolf.) Pers .. 
llysanthes dubia (L.) 

iBarnh. . .', .. . . .... . . . . . 
Veronica americana 

S'chwein ... ... ........ . 
Veronica virginicum L ... . 
Veronica anagallis-

aquatica L .. . . . .. .. ... . 
Gerardia paupercula 

(Gray) Britton . . . .. . . . 
Gerardia aspera Dougl . .. . 
Castilleja coccinea (L.) 

Spreng ........ .. .... . . 
Pedicularis Ian ceo lata 

+ + + + ---- + + + + + + + + + 
--- - --- - - --- - --- ---- ---- ----

+ + + + + --- - + 
+ + + + + ---- + + + + + + + + 

---- ---- ---- ---- + ---- + 
---- ---- ---- ---- + ---- + 

+ +. ---- - - - - + 
---.- + + - --- + 
- - -- + ---- ---- ---

+ + + + ---

+ + - - -- ---- + 
+ + - - -- - - -- + 

+ ---- --- - + + 
+ +. ---- + + 
+ + - - - - - - -- + 

Michx .... . .. .. ... .. .... + 
Lentibulariacere . . ..... . .. . + + + + ---- + 

+ ---- + 
+ + + - --- + 

Utricularia vulgaria L . .. . 
Utricularia bifiora Lam . . . 
Utricularia minor L .... • . 
,Utricularia iniermedia 

Hayne .... ....... .. .. . . 
Plantaginacere ... . .. . ... . 

+ + ---- ---- + 
+ ---- ---- ---- ------- ---- ---- ---- + ---- ---- ---- + ---- ---- ---

---- ---- ---- ---- + ---- -------- + ---- ---- ---



THE IOWA AND WISCONSIN BOGS COMPARED 761 
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-Plantago rugelii Dcne.... + + + + + + + + + + + 
Rubiacere ......... . ..... . 
Galium trifidum L ... ..... + + + + + + + + + _______ _ 
Galium clay toni Michx .. : . ____ __ ______________ ____________________ + ___ _ 
Galium tinctor"ium L .... .. _____________ ___ + ____ + ___________________ _ 
Cephalanthus .occidentalis 

L. . . ....... ... . ..... . . ____ ____ __ __ ____ ____ ____ + + + + ----
Caprifoliacere ..... ...... . 

'Lonicera oblongifolia 
(Goldie) Hoole ....... . ________ ______________ __ ________ + + _______ _ 

-Lonicera sempervirens L . . ____________ ___ _____________ ____________ + 
Linnrea borealis L. var. 

americana (Forbes) 
Rehder ... .. .. ...... . .. ___ _ ____ ___ _ ____ ____ ____ ____ + + + + 

Viburnum opulus L. var. 
americanum (Mill.) Ait. ______ __ ________________ ____ + + + + 

Viburnum nudum L . .. ... ___________ _ ____________________ ________ + ___ _ 
Viburnum lentago L .. .. .. ________________ + ________ + + ________ + 
Valerianacere .. . ........ . 
Valeriana edulis Nutt .. .. . ____________________________ + + + _______ _ 
Campanulacere . .. .. ..... . 
Campanula aparinoides 

Pursh. ................ + + + + + ____ + + + + ____ + 
Lobelia cardinalis L . . .... ________________________ + + + ____ + ___ _ 
Lobelia siphilitica L. " ... + + + + + ---- + + + + ---- ----
Lobelia kalmii L ..... .... + + + ---- ---- ---- .--- + + ---- ---- ----
Lobelia dortmanna L ... .. ---- ---- - - -- - --- ---- ---- - --- ---- ---.- + ---- ----
Compositre .. . .. . .. ...... . 
Vernonia fasciculata Michx + + + + + + + + + -___ ---_ + 
Vernonia noveboracensis 

Willd. . . .. ... .. ... ..... ---- ---- --- - ---- ---- ---- ---- ---- ---- ---- + 
Eupatorium perfoliatum L. + + + + + + + + + + + + 
Eupatorium purpureum L . 

va r. maculatum (L.) 
Dar!. ... .. . .. ..... . .... + + 

Solidago canadensis·L. .... + . + 
Solidago serotina Ait. . . . .. + + 
Solidago riddellii Frank.. + + 
Boltonia asteroides (L.) 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ 

+ 

+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

+ + + + 
+ + + + 
+ + + + ---- ---- + 

L'Her. ............ .. ... + + + + + + + + + ____ -___ + 
Aster junceus Ait... ..... + + + + ____ ____ ____ + + + _______ _ 
Aster puniceus L .. ...... . ___ _ ___ _ ____ ---- - - - - ---- -t-" + + -___ + + 
Aster novae-angliae L ... . , + + + + + + + + + + ____ + 
Aster vimineus Lam ... . .. _________ ___________ _ ..:__ ____ ____ ___ _ ___ _ + ____ _ 
Aster. salicifolius Ait..... +' + + + ____ + + + + ____ ____ + 
Aster longifolius Lam .... . ____ ____ ____ ____ ____ ____ ____ ____ + ___________ _ 
Aster prenanthoides Muh!. + + + + _:.__ + + + + ____ ____ + 
Aster umbellatus Mill. : . . . + + + + ____ ____ + + ____ ____ ____ + 
Erigeron philadelphicus L. + + + + + + + + ____________ + 
Helianthus grosseserratus 

Martens ............... + + + + + + + + + ____ ____ + 
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-0 
0 0 0 ~' 

..d ..d >=i: 0 0 0 o . 
'0 :;;8 '" '" ~ 0 'g"O ,~ '0 ,0 0 ~ ~ 0 ,t>b() '" ,~ ..!:<: 0 .... 

~o ,0 ~~ ~ . <ll ~o 0 .!!ld .~ d <ll .~ 

NAME OF PLANT. .... 0 ::::.0 0..0 "0...., ::10 rnrn ~ ~ Ul.~ ;a 0"'" ...,~ "'~ '..0 ~~ <ll .... '" ~..o .... .... 
-~ rn 

30 00 '" "'..., ""'f'l ~s Ob() ~ '§ .... '" '" ..0 d'~ '" "' .... 
:-;:::::~ 

"'~ gj~ S'C Orn ..0 ..., S~ ~ <ll .... ""0 sa ..., 
..0'" .... ~ ~~ 2;~ a:;~ 

~ d ' d~ ::I .... rn'~ ~ 

~O &: <ri1 "'::C: 0 0 is> ~ ...:I r:.. P=I ..., ...:I Ul Z 

Bidens discoidea (T. & G.) 
Britton ..... . .. . .. . .. . . + + ---- + + ---- ---- + ---- ---- --~- ----

Bidens frondosa L . . . . . ... + + + + + ---- + + + ---- + + 
Bidens beckii Torr ....... --- - --- - - - -- ---- - - -- + + + + + ---- ----
Bidens connata Muhl ...... + + + + + + + + + ---- ---- + 
Bidens coronata (L.) 

Fisch. .. .. . ........... . - - - - ---- - - -- ---- ---- ---- ---- ---- ---- ---- + ----
Bidens cernua L ..... . .. , . + + + + + "+ + + + + + + 
Bidens trichosperma 

(Michx.) Britton . . . . ... + + + + ---- ---- ---- ---- ---- ---- + ----
Helenium autumnale L .. ,. + + + + + + + + + + ---- + 
Erechtites hieracifolia (L.) 

Raf. ............ . ...... + + + + + + + + + ---- + + 
Senecio palusttis (L.) 

Hoole ... . .. . . . . . ..... . ---- ---- ---- ---- + ---- ---- - - -- --- - ---- ---- + Senecio aureus L ......... + + + + + + + + + --:" - - ---- + 
Cirsium muticum Michx .. + + + + ---- ---- ---- + + ---- ---- + Taraxacum officinale 

Weber. ...... . .......... + + + + + + + + + ---- - --- + Prenanthes racemosa 
Michx. . .... ... . . .. .... . + + + + + + + + - - -- ---- ---- + 
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REMARKS ON SOME OF THE CHARACTERISTIC nOG PLANTS 

Aspidium thelypteris. This fern is common in the tamarack 
bogs, also in the drier sedge bogs of Wisconsin, Michigan, and in 
northeastern Iowa, as far west as Worth and Winnebago coun
ties. It is infrequent or rare westward. This species, th~n, may 
be called a typicalpeat bog fern. 'The allied A. cristatum does 
not occur in the peat bogs of northern Iowa, although it is not 
uncommon in' the tamarack bogs of western Wisconsin in Trem
pleau county and some parts of La Crosse county. 

Osmunda . cinnamomea L., the Cinnamon Fern, is common in 
the bogs in Wisconsin, Minnesota, and Michigan, but does not 
occur, so far as I know, anywhere in the bogs of Allamakee, Clay
ton, Cerro Gordo, Worth and Winnebago counties. The same 
may be said of the Royal Fern (0. regalis}. 

Ophioglossum vulgatum L. , though reported both in northern . 
and southern Michigan has not been reported from western Wis
consin or eastern Minnesota, nor from any of the bogs of north
ern Iowa. 

Lycopodium inurndatum has been reported from Michigan and 
is more abundant in bogs eastward but especially north~ard. 

La1-ix laricina ' (Du Roi), Koch., the Tmriarack, has not b·e.en 
reported from any point in the state of Iowa, although there is 
a small grove .in Houston county across the line in Minnesota 
and isolated groves in Wisconsin near La Crosse. This is prac
tically the only conifer found in the bogs of that region. Further 
northward in Wisconsin, Minnesota, and Michigan, the Black 
Spruce, the Balsam Fir, and .Arbor Vitro occur and eastward 
in the Dismal Swamp country an,d as far north as Massachusetts 
the White Cedar is also a predominant species of the peat bog 

• flora. Strange as it may seem the Balsam Fir, although native 
to Allamakee county in Iowa is found on , cold, wet, limestone ' 
roc~s, the rocks being covered with Hypnuin and other mosses. 
Nowhere in the state does the Juniper occur and yet in parts of 
Wisconsin and Michigan there are certatn types of bogs in which 
the Juniper is a common species. 

Salix candida Fl., the White Bog Willow, ison~ of the most 
interesting of the willows in Iowa. It is not nearly so widely 
distributed as some of the other species but is characteristic of 
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some .of ,tp.e, bogs in Worth, Cerro Gordo and Clayton counties 
and is likewise abundant in the tamarack and sphagnum bogs 
of western Wisconsin and southern Minnesota. It does not oc
cur in Hamilton or Emmet counties nor in the bogs near Forest 
City or in Wright county. 

Salix pedicellaris Pursh. This willow, like the preceding, 
grows in many of the bogs in Cerro Gordo, Winnebago, Worth 

Figure 109. Hoary W illow (Salix candida Fluegge). a bog plant of Worth county. 

and Emmet counties, always growing where there is a large,sup
ply of water, like the preceding species . 

. Salix lucida Muhl., tlj.e Shining Willow, is less widely distrib
uted than the preceding species; in, this state it occurs in a few 
bogs in Bucnanan county and in Linn county, according to Lazell, 
and occasionally eastward. It is fairly abundant in the sphag
num bogs in the vicinity of La Cros'se, Wisconsin. : 

• 
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Salix rostrata Richards, the Beaked Willow, is nearly as 
widely distributed as the Salix discolor (Muhl.) or the Glaucous 
Willow. These willows are common throughout northern Iowa, 
especially in bogs near springs and where excavations have been 
made or ditches run through the bogs. They are adapted to 
somewhat drier conditions than the willows mentioned preVl-

Fig. 110 Fig. 111 
Figure 110. Bog Willow (Salix pedicillm"is Pursh. ). Drawn by Ada H ayden. 

Figure 111. B eak ed Willow (Sali x rostrata Ric!1ards) . Drawn by Ada Hayden. 

ously. These willows are characteristic of some bogs as far 
south as Boone and Story counties but rarer southward . . 

Populus tremuloides Michx., the Quaking Asp, is rather fre
quent on the islands and high grounds adjacent to the peat bogs 
near Lake Mills, Forest City, Fertile, and other places in north
ern Iowa. It is a typical constituent of the bog near Wheeler-
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w:ood, being associated with S . discolor and S. rostrata. Davis 
a~so mentioned its occurrence in the bogs of southern Michigan 
and along with it he also mentions the Populus grandidentata 
which though common in northern Iowa, especially northeast
ward, does not occur in bogs. 

Rumex britannica ' L., the Great ,lIj ater Dock, is easily recog
nized during midsummer apd late fall by its long fruiting pan
icles above the sedges and other smaller plants. This dock was 
common in all the bogs in the counties mentioned above and it is 
also common eastward in· Butler, Chickasaw,. Clayton counties in 
Iowa, and La Crosse county in Wisconsin. 

Of the grasses perhaps the most interesting and abundant in 
the Iowa bogs are Glyceria nervata, Calamagrostis inexpansa, 
Bromus kalmii, Zizania aqttatica, Phragmi.tes communis, Gly
ceria fluitans and G. grandis . These species are common in Wis
consin, Minnesota, and Michigan as well as Iowa. 

Glyceria ne1"vaia (Wild.) Trin. , the Fowl Meadow Grass, is 
abundant in moist meadows throughout the region and much 
more abundant than the two preceding species and is much more 
important in the formation of peat. 

Glyceria fluitans (L.) R. Br., like the Reed Grass, is found in 
shallow water and although abundant in many places is not so 
important 'in the formation of peat as Wild Rice or Reed Grass . 
It is common throughout the region and extends much farther 
southward. Along with it we also found frequently, in condi
tions that do not bespeak of peat, the Glyceria grandis Wats. 

Z izania aquatica L. Wild Rice was once quite common in the 
bogs throughout northern Iowa and. may still be found in ' shal
low water under muchmQre moist conditions than the willows or 
thistle, in Cerro Gordo, Hamilton, Emmet, Worth, Wright, and 
Winnebago counties. Where this plant occurs the bog assumes 
the character of a quaking bOg. 

Phragmites communis Trin. This Reed Grass grows in situa
tions similar to Wild Rice, often where water stands through 
the entire season. It has long rootstocks running under the 
surface of the ground for considerable distanres alld these form 
an important constituent of the peat . 

• 
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Of the sedges in bogs the most important in northern Iowa 
is the Carex filiformis, along with C. stricta, C. trisperma, and 
other species. These constitute perhaps the most important bog 
sedges in this state. These species likewise constitute an im
portant part of the bog flora of Michigan and Wisconsin. 

Figure 11 2. Dulichium ( D u lichiu m arundinaceum (L.) B ritton) . Dra wn by Ada 
H ayden . 

Carex. filiformis L. This Sedge is the" most important of . the 
bog plants, forming extensIve mats whi.ch give away as one walks 
over them. This species has long, tough, narrow leaves, tapering 
to a thread-like point and forming a horizontal rhizome which 
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during the spring, when there is an abundance of moisture, is 
partially aquatic. · These rhizomes increase in'length by bearing 
a terminal bud at the end. The method of formation, along with 
that of other sedges, has been described by Davis.''' This sedge 
was founa in Cerro Gordo, Worth, Winnebago, Wright, Hamil
ton, and Emmet counties, also in northeastern Iowa and western 
Wisconsin. Other species of sedges grow in the same manner 
and produce similar mats. The species occurring in northern 
Iowa are given under the table. 

Figure 113. Great Bullrush (Scirpt!s validus Vah]') on m a rgin of pond in central Iowa. 
Photograph by Charlotte M, King. 

Dulichium an,mdinaceum, COmmOn everywhere in bogs and 
moist places in Wisconsin, is confined particularly in this state 
to the peat bog regions, although there are small pe~t bogs in 
the vicinity of Ames where this species is not present. It reaches 
its greatest development from Cerro Gordo county eastwa.rd. 

SCiTP~tS valid~ts, typical everywhere in bogs, especially where 
there is standing water in this state, is quite as characteristic in 
Wisconsin and Minnesota as it is in Iowa. We have only to 
mention here two other sedges with grass-like leaves, the Eleo-

"Loc. cit., p, 136. 

, 
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charis acicularis, which is confined more especially to the muddy 
fiats where there is a considerable mixture of grass and trees, 
while the E. palustris is more widely distributed. 

The Cotton Grass is represented in Iowa by two species, while 
there are four eastward. Rynchospora is not represented in 
the peat bogs although abundant in the sphagnum bogs of ,Vis
consin. 

Some members of the family Liliacere are entirely absent from 
the state. The Wild Turk's-cap ('Lilium canadense) and L . 
philadelphicum occur less frequently in these bogs than in the 
Wisconsin bogs. In that state there occur not only these lilies, 
but also the Allium tricoccwm and the Smilacina arid Maianthi
mum. 

'The Wisconsin bogs have three Cypripediums, and three or 
four Habenarias. The H. p'sychodes is entirely absent from 
the bogs of northern Iowa, though occurring, according to Mr. 
Lazell, in Li:::m county. The Pogonia and . Calopogon are abun
dant and characteristic of sphagnum bogs of 'Wisconsin and 
Michigan but do not generally occur in Iowa though reported 
from Linn county by Mr. Lazell. Of the Smartweed Family the 
Rumex britannica'is characteristic of all the bogs in Wisconsin, 
Michigan and northern Iowa but in Hamilton county is not as 
abundant. The ,Polygonum acre is common in all of our Iowa 
bogs while the Shoe~string or Tan Weed occurs under somewhat 
drier conditions. The Polygonu,~· 'amphibium is aburidant not 
only in Wisconsin but 'in northern Iowa and Michigan. Two 
species of Polygonum, P. sagittatum and P. arifolium, are not 
recorded for 'the bogs of northern Iowa, although abundant for 

. the bogs of Wiscon~in; 4Yl:i:~mesota, and Michigan. The former 
is found occas19nally in Iowa as in Linn county where it has been 
reported by ¥r. Lazell. .- . 

One may Took upon certain members of the Rose FaIDily as 
characteristic of the bogs and of these plants mention may be 
made of the Chokeberry (Pyrus arbutifolia) , common in the bogs 
northward a:o:d in l":linnesota, Wisc9nsin and Michigan, occurring 
on limestone rocks in Iowa. The Shrubby Cinquefoil (Potentilla 
fruticosa) is co~mon in s~me bogs' in Wisconsin, Michigan, and 

., . " . . 
49 
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Minnesota, but not in Iowa, although occasionally found in Win
neshiek county, according to Shimek. 

Figure 114. Tlckseed Sunflower (B i dens trichosperma (Mlchx. ) Britton) . Drawn by 
Ada Hayden. 

Potentilla palustris. .The Marsh Cinquefoil is common 
throughout the region in Iowa from Winnebago, Emmet, and 
Worth counties, extending to Cerro Gordo county, and is abun
dant in the bogs of southern Minnesota, western Wisconsin, and 
Michigan. This is one of the most typical Iowa bog plants and 
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is fairly abundant. The sanie may be · said of the Sphagnum 
bogs of Wisconsin. It is rather interesting to note that it does 
not occur on the higher bogs where the Cirsium muticum, Valeri
ana edulis, Castilleja coccinea occur in western Wisconsin. 

~! ' 

Figure 115. W a ter Ma rigold (Bi dens bec1d i Torr.). Dra wn by Ada Hayden. 

Spiraea salicifolia, the Meadow Sweet, is common in some bogs 
of northeastern Iowa, but does not reach as far south as Hamil
ton county, or for that matter is not common ill any of the bogs 
in Cerro Gordo, . Worth, and Winnebago counties. ,. 

Saa;if~aga penns'Ulvanica~ This Sa~ifrage is common in the 
drier bogs of western Wisconsin and also occurs in the bogs of 
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Cerro Gordo, Worth, and Winnebago counties, along with Lo
belia kalmii, Epilobium molle, and Cicuta bulbifera. It also oc-
curs in ,Linn county (Lazell). 

Figure 116, Swamp Thistle (CirsiU1n 'lnuticu?n Michx, ), Drawn by Ada Hayden, 

Sarracenia purpurea, Dt"osera rotundifolia/ Rhus vernix and 
N emopanthus mucronata, though characteristic of the Sphagnum 
bogs of Wisconsin and Minnesota, are not represented in this 
state. 

Bidens trichosperma, the Marsh Marigold, oc<?-urs in nearly all 
peat bogs in many of the northern counties of the state, notably 
in Cerro Gordo, Winnebago, Worth and Hamilton counties. It is 
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so characteristic that without the presence o·f any other plant 
one is certain that peat occurs. It does not, however, occur in 
Emmet county. Thi~ same plant is common in the peat bogs of 
Wisconsin and southern Minnesota. 

Cirsium mutioum Michx., the Swamp 'Thistle, is characteristic 
ot' the type of hog occurring ill Cerro Gordo county, near 
Wheelerwood, also near lfertile and near Lake Mills in Winne
bago county, but it does not occur in Emmet, Hamilton, and 
Wright counties. It also occurs in the drier bogs of southern 
Minnesota and near La Crosse, Wisconsin. 

Bidens cernua L. This plant is rather common in many of 
the peat bogs, more abundant where they h/:tVe been drained than 
in other situations. In one case more than 160 acres were a 
mass of goldl?n yellow . . Otherwise it usually occurs on higher 
and drier ground. The B. connata is also of frequent occurrence 
near brooks and in moist soil. : 

Eupatorium perfoliavum L. The common B.oneset is one of 
the most characterIstic ·plants of all the bogs. This is true not 
only of the drier bogs in Wisconsin but of those throughout 
northern Iowa . . The E. purpureum L. is another .C(haracteristic 
bog plant in ,. all · the bogs considered in Iowa and Wisconsin, 
though somewhat more rare in the Sphagnum and · Tamarack 
bogs. . 

Aster junceus Ait. The Marsh Aster is characteristic of the 
larger bo'gs in Worth and Winneb!lgo counties and is likewise 
characteristic of the bogs in Wisconsin. 

Solidago riddelli Frank. The species is rather common in 
central and northern Iowa and abundant in the peat bogs of 
northern Iowa. 

A COMPARISON OF IOWA PEAT BOGS AND THOSE OF 
OTHER PLACES 

In a general survey as given ·in the table of plants from these 
different regions it is evident that a large ,number of the more 
typical of the peat bog plants of the more northern region are 
replaced by plants of a totally different character. For in
stance, the peat bogs of the higher and · drier types ·such as we 
find in Wisconsin, are almost characteristic of the peat bogs. of 
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northern Iowa, with the exception of the ' abundance of Salix 
candido" and S. pedicellaris which do not occur in these bogs 
although they .are abundant in the moist bogs adjacent to the 
other bogs. The species of willow found in Wisconsin in the 
bogs are much the same as in Iowa with the exception of the 
Shining Willow which occurs in a few bogs in the Iowan drift 

Figure 117. P ondweed (Potamoget on ephih ydru 8 R af. ). Drawn by A da Hayden. 

area in Buch~man, Linn, arid Black Hawk counties. The absence 
of sphagnum and most of the orchids and ferns with the excep
tion of the Aspidium thelypte1"is is another distinctive feature of 
the Iowa peat bog flora . . 

. The algal and bacterial flora as well as many other aquatic 
plants like Scirpus validus and Z izania aquatica are typical for 
all the regions of northern Iowa and western Wisconsin and 
so need not be considered in this connection. 
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SHRUBS IN IOWA BOGS 

It is rather remarkable that sO ,few of the shrubs have devel
oped in the peat bogs of northern Iowa. The Cornus stolonifera 
which is so abundant on the. edges and borders of tamarack bogs, 
and other peat \ bogs of Wisconsin is confined to upland banks 
near lakes and streams in Emmet and the northern Iowa coun
ties. Occasionally 'two species of Dogwo~'d are found in the 
drained bogs of this state, namely the Cornus paniculata and 
C. amomum. In the Dismal Swamp region these are repre
sented by Nyssa and members of the Heath Family. It is rather 
remarkable to noVe the absence of heaths in the bogs particularly 
of northern Iowa; not a single species is represented and yet 

, near La Crosse, Wisconsin, we have one species each of Kalmia, 
Galu'ssaccia and Gaultheria and one species of the Cranherry 
.( Vaccinium macro carp on ). These same species occur in the 
peat bogs of Michigan and there is an increase in other species, 
like Clethra, Andromeda, and Ledum. 

INTRODUCED PLANTS IN BOGS 

Drainage of the peat bogs has been attempted in many places 
in Iowa and in such places a large number of introduced plants 
have made their appear!ince. The Small Ragweed (Ambrosia 
artemisiifolia), ' Goosefoot (Chenopodium album), Old Witch 
Grass (Panicum capillare ), Pennsylvania Smartweed (Poly
gonum pennsylvanicum) , Pigweed (Amarantus retroflexus) , 
Five-finger (Potentilla monspeliensis ), Milkweed (As clepias 
'syriaca) , Boot Jack (Bidens frondosa ) and B. discoidea, are 
representative types. These plants originally did not constitute 
a part of the bog flora, except in dry years, when they appeared. 
These are ~eldom found in the sedge mat where the Marigold 
(Bid ens beckii),SwampThistle (Cirsium muticum) , Myrtle
leaved Willow (Salix pedicellaris) and LObelia kalmii grow in 
abundance. 
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