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INTRODUCTION

This field conference marks the culmination of a long
series of cooperative investigations in southeast Iowa which
began in 1974. Staff of the Yowa Geological Survey, Iowa
Cooperative Soil Survey, Departments of Agronomy and Engineering,
Iowa'State University, U.S.D.A. Soil Conservation Service,
Department of Geology, University of Iowa, and the Illinois
State Geological Survey have all contributed to this work.

The results of these investigations are described in detail in
the various papers included in Iowa Geological Survey Technical
Information Series No. 11 (Hallberg, ed., 1980). This guidebook
is a supplemental part of this report. As such, the detailed
findings and review of previous investigations will not be
elaborated on here, except for a few pertinent points.

The field trip itself will not attempt to completely
review the stratigraphy of the area. Rather the trip will focus
on a few key points: 1. a review of the Yarmouth type area,
including Leverett's original definition, and our present
reevaluation (see Hallberg and Baker, 1980); 2. the relationships
of the Yarmouth and Sangamon Paleosols; and 3. a depositional
model for the deposits of the early Illinoian Kellerville Till
Member, of the Glasford Formation in southeast Iowa. As promised
.a limited amount of time will be spent discussing minor
Wisconsinan units.

In the descriptions of the stratigraphic sections, standard
pedologic terminology and horizon nomenclature are used for soils
and paleosols (see Soil SurVey staff, 1951, 1975). For convenience
enumeration of different materials within a paleosolum begins
with the uppermost material in the paleosol, instead of at the

landsurface. For the descriptions of the Quaternary sediments



other than in the solum or paleosoclum, standard weathering zone
terminology is used as outlined in Hallberg, Fenton, and Miller
(1978; see Appendix also). Standard USDA - SCS textural classes
and terms are alsc used (see Solil Survey Staff, 1975; Walter,
Hallberg, and Fenton, 1978)}. Laboratory data are presented to
quantify the physical characteristics of the materials. Labora-
tory methods used are (in Hallberg, ed., 1978): particle-size
analysis -- Walter, Hallberg, and Fenton, 1978; clay-mineralogy
-- Hallberg, Lucas, and Goodmen, 1978; and analysis of sand-
fraction lithology -- Lucas, et al., 1978. Matrix carbonate
content of the deposits was also evaluated using a Chittick
apparatus, following the procedures outlined by Walter and
Hallberg (1980). Data from analyses of clay mineralogy, matrix
carbonates, and particle-size by the Illinois State Geological
Survey (ISGS) is also shown in the tables. A word of caution is
in order because some of these data are not cbmpatible with the
Iowa data presented because of differing lab techniques. The.
matrix carbonate analysis by ISGS is performed on the <0.004mm,
while the Iowa analyses use a pipette and consider the clay
fraction as <0.002mm (see Walter, Hallberg and Fenton, 1978).
Conversely, the analysis of the clay mineralogy is compatible.
The Iowa methods (Hallberg, Lucas, and Goodmen, 1978) are
slightly modified from those of Dr. H. D. Glass of the ISGS.

In the tables it will be noted that the numerical data are guite
similar. As a consequence, in the summary of the various data
only the Iowa values afe used, except where clearly indicated

otherwise.

Stratigraphy

The Pleistocene stratigraphic framework for this area is
outlined in Table 1. (The general surficial geology is shown
in figure 3.) This trip will principally be concerned with
the pre-Wisconsinan Pleistocene stratigraphy. These deposits

are formally separated into three formations: the Alburnett



and Wolf Creek Formations of Pre-Illinoian age; and the Glasford
Formation of Illinoian age. The formations are comprised
principally of till and related glacial sediments, and a variety
of unnamed, undifferentiated sediments which occur between
tills. Soil-stratigraphic units are also recognized. The
Pre-Illinocian tills were depcosited by glaciers which moved
through Iowa, whereas the Illinoian age till was deposited by
Lake Michigan lobe ice which moved through Illinois into Iowa.
The differences in provenance of the tills produced differences
in physical and mineralogic properties which allow differentiation
of the deposits. The till deposits in the formations are recog-
nized and correlated by their physical stratigraphy, pebble
lithologies, and by the quantitative characterization of their
clay mineralogy, particle-size distribution, matrix carbonates,
and sand-fraction lithologies.

Quantitatively the tills are most easily distinguished
by their matrix carbonate data, clay mineralogic composition,
and to a lesser degree by their sand-fraction lithologies.
The Kellerville Till Member of the Glasford Formation exhibits
matrix carbonate C/D (calcite/dolomite) ratios less than 0.40,
whereas 95% of all the Wolf Creek and Alburnett Formation till
samples have C/D ratios greater than 0.40 {(Kemmis and Hallberg,
1980). The clay mineralogy of these deposits is alsc a useful
parameter for differentiation at the formation level. Table 2
sumarizes the clay mineralogy from 287 analyses by the Iowa
Geological Survey and an additional 114 analyses by the Illinois
State Geological Survey. The eastern-provenance Kellerville Till
Member of the Glasford Formation exhibits higher percentages of
illite than kKaolinite plus chlorite. This is in contrast to
the western—-derived Pre-Illinoian tills where kaolinite plus
chlorite is nearly always greater than illite. In only 3.8%
of the Kellerville Till Member analyses (5.8% of ISGS analyses)
was illite less than kaolinite plus. chlorite. Illite was higher
than kaolinite plus chlorite in only 6.4% of the Wolf Creek
samples {(10.1% of ISGS analyses) and in 8.3% of the Alburnett



Tabie 1. Present Pleistocere stratigraphic romenclature for eastern Towa.

Time Stratigravhy

Rock Stratigraphy

5011 Stratigraphy

WISCONSINAN STAGE

Wisceonsinan loess *

Basal loess sediments
and peat. *

Basal loess palecsol.

SANGAMON STAGE

Unnamed sediments; *
includes Sangamon and
Late Sangamon Pedi-
sediment and Alluvium;
and undifferentiated
sediments.

Sangamon and
Latz~-Sangamon
PaTeosols

ILLINOIAN STAGE GLASFORD FORMATION
Xellerville Ti11 Member
superglacial and sub-
glacial-basal till

facies.

YARMOUTH STAGE WOLF CREEYX FORMATION
(including unnamed,
undifferentiated
sediments)

Hickory Hills Ti11
Member

YARMOUTH
Paleosol

Yarmouth-Sangamen Sediments undif. 4
YARMOUT H-SANGAMON Paleosol

PLEISTOCERE SERIES

PRE-TLLINOIAN
STAGES

undifferentiated

Jysart Paleosel
Aurora Ti11 Member
frankiin Palaoscl
Winthrop Ti11 Hember

Westhurg Palessc]

ALBURNETT FORMATION
unnamed sediments,
unnamed til1 members.

* Informal names.

Formation samples (5.6% of the ISGS analyses}. Also, chlorite

peaks are frequently apparent in the Kellerville Till Member
samples (determined as chlorite by H. D. Glass, see Willman,

1963).

not been seen in unweathered samples from the Wolf Creek

Flass, and PFrye,

Chlorite (or vermiculite) peaks have

Formation, but they haﬁe been apparent occasionally in analyses
of the Alburnett Formation.

Calcite and dolomite in the clay fraction were also evaluated
in some of the x~ray analyses. The eastern-provenance Kellerville

Till Member often showed no carbonate peaks. Those that did have



Table 2. Clay mineralogy and sand fraction lithologies for tiTls in southeas:t Iowa.

Clay Mineralogy
EX. = % M. - % K+£ = 7
Mean s.d. Mean s.d. Mean s.d.
GLASFORD FORMATION - Xelierville Till Member
n=150 46:7.6 34%6.3 20=3.

5
n=32 (ISG5)* 49:9,8 32+8.0 la+2.9
WOLF CREEK FORMATION - AI1 til11 samples
n=125% 59+43.3 18z2.6 23=2.5
n=44 (ISGS)* 58025.6 19£3.3 21=2.7
AL BURMETT FORMATION - AT1 till samples
n=12 44:5,7 2423.5 32=4.5
n=18 (ISGS)* 45+4,3 25:3.2 30=3.1
Sand-fraction Lithology
Cc/D T.C. T.5.
Mean s.d. Mean s.d. Mean s.d.
GLASFORD FORMATION - Xellerville Ti1l Member
n=58 i.8:2.3 38:10 34=9
WOLF CRETK FORMATION - A1l till samples
n=80 4.9+3.0 285, 9 29+5,5
ALBURNETT FORMATION - A1l ti11 samples
n=7 5.8z4.6 18£4.0 21=5.3

EX. - expandable

1. - illite

€+ - kaolinite plus chlorite

/D - limestene/dolostone grain ratio

T.C. - total carbonate grains

T.5. - *total sedimentary rock grains

{I5G5)* - Analyses by I1lincis State Geological Survey; H.D. Glass

carbonate peaks averaged about 30 counts per second (cps) for
both calcite and dolomite. In contrast, the western-provenance
Alburnett and Wolf Creek Formation samples averaged about

105 CPS calcite and 35 cps dolomite.

Data on the lithologies of the very coarse sand fraction
in the tills are also summarized in Table 2. The Kellerville
Till Member of the Glasford Formation is marked on the average
by a lower C/D ratio, but higher total carbonate and particu-
larly by higher percentages of total sedimentary grains than
the western—provénance Pre-Illinoian tills. Coal fragments
were noted in 58% of the samples from the Kellerville Till Member.

The coal fragments and high total sedimentary grain percentages



in the Kellerville Till reflect incorporation of Pennsylvanian
bedrock which is widespread in western Illinois. This is also
apparent in the field, as the pebble and cobble fraction of
the Kellerville Till Member has abundant Pennsylvanian
lithologies.

This field conference will not attempt to review the
complete stratigraphy of this area. Very little of the strati-
graphic section can be seen at any one locality, and the
demonstration of the stratigraphic relations is dependant upon
deep, and detailed core drilling (which is too expensive to
repeat) and on the quantitative characterization of the deposits
(Hallberg, Wollenhaupt, and Wickham, 1980). The trip'leaders
feel there is little to be gained by attempting this. Rather,
we feel that all parties involved can participate and learn
more effectively (editor's translation~--jump and shout more
vigorously) by reviewing in detail only certain problems whose
field relations ¢an readily be examined in exposures and cores.
As discussed, the principal focus will be on the relationships
of the Yarmouth, and only two tills will be viewed on the trip.
These are the Hickory Hills Till Member of the Wolf Creek
Formation (Hallberg, 1980) which constitutes the youngest
Pre-Illinoian till (Hallberg, Wollenhaupt, and Wickham, 1980),
and the Kellerville Till Member of the Glasford Formation which
is the oldest Illinoian till (see Wickham, 1980; Lineback, 1980
for discussion). '

Hickory Hills Till Member - Wolf Creek Formation

The Hickory Hills Till Member is the youngest till member
of the Wolf Creek Formation. It is widespread throughout the
study area. It is the till in which the Yarmouth Paleosol is
formed. The Hickory Hills Till Member has been encountered
below the Kellerville Till Member of the Glasford Formation in
every section which has penetrated the Kellerville. Beyond
the limits of the Illincian-age Glasford Formation the Hickory



Hills Till Member is the surface till in which the Yarmouth-
Sangamon or Late-Sangamon Paleosols formed.

In the study area the lower unconformable boundary of the
Hickory Hills Till Member ranges from: {1) a contact with the
top of the Dysart Paleosol and related sediments; {(2) a direct
contact with the Aurora Till Member; (3) a contact with
undifferentiated fluvial sediments, which separate it from the
Aurora Till Member; or (4) a contact with the Paleozoic bedrock.

The upper boundary of the Hickory Hills Till Member is also
variable. Within the area covered by the Glasford Formaticn
deposits the upper contact is marked by: (1} the upper limits
of the till-derived portion of the Yarmouth Paleosol {stcops 1-3);
(2) the contact with overlying early—~Illinoian silts or organic
silts; or (3) a till-till contact between the Kellerville Till
Member and the Hickory Hills Till Member ({Pleasant Grove Section,
stop 4). Till-till contacts where the intervening paleosol is
missing are much more common than sections where the paleoscl is
preserved.

Outside of the limits of the Glasford Formation the upper
contact of the Hickory Hills Till Member is marked by the upper
limits of the till-derived portion of the Yarmouth-Sangamon or
Late-Sangamon Paleosocls (stops 7 and 8).

All the tills of the Wolf Creek Formation average 58-60%
expandable clays {Table 3}. The data is presented to demon-
strate the very good correspondence between the clay mineralogic
analyses by the Iowa and the Iliinois State Geological Surveys,
and with the data from the type area (Hallberg, 1980). 1In
combination with stratigraphic position the particle-size
data, and this data combined with the matrix carbonate data
provide the principal means of discriminating the Hickory Hills
and other till members of the Wolf Creek Formation.

As in the type area all three till members are generally
loam~textured, although the Winthrop Till Member ranges tc a
light clay loam (Table 4; figure 1). There is again an excel-

lent correspondence in the particle-size distributions of the



Table 3. Summary of clay mineralogy for till members of the WOLE CREEK FORMATION.

Clay Mineralogy - 3

EX. 171, K+C
Mean s.d. Mean s.d. Mezn s.d.

Hickary Hills Ti11 Member

n=68 80=2.4 1822.4 272+2.1
{range} {85-64) {8-23) (19-28)
n=23 59z4, 3 19=2.5 22=2.1
{range; (43-64) {16-26) (18-26}
Tn=101] [6324.5] [17£3.3] [20=2.2]
(range] [52-73] - [11-223 {14-253

Aurcra Till Member

n=37 58241 19+2.4 2322.5
{range) {50-66) (15-24) {17-27)
n=§ 5525.3 2223.7 23:2.3
{range} (49-53) {16-26) (21-26)
[n=82] [62£3.61 [18=2.5] f21=2.3]
[range] (58-701 f13-24] [17-24]

Winthrep Ti11 Member

n=1% 60z4.6 16=2.8 24+3.6
range) {52-89) {12-21) {18-29)
n=9 644, 1 17=2.2 19£2.3
{range) {58-63) (14-20) (16-22)
fn=24] [60=4.3] [17+2.2] [2423.4]
{range] [51-58] [10-20] {16-31]

* From Hallberg (1930).

I1lingis State Geological

Survey analyses.

Data from the
type area. *

I1lincis State Geological

Survey analyses.

Data from the
type area. *

I1linois State Geological

Survey analyses.

Data from the
type arga. *

Table 4. Summary of particle-size data for til] mempers of the

AQLF CREEK FORMATION.

Particle Size - %

Clay Silt

megan s.d. mean s,

Hickory HiT1s Ti11 Member

n=87 _2l.6=1.7 32922,
*[n=187 ] [21.8:3.8] [24.4z4,
Aurora Till Member
n=4] 20.5=2.2 4i.6=3
*[n=145) [22.1=4.4] {39, 9z5.
Winthrop Ti11 Member
n=21 27.6=1.9 42.0=2
*n=27] 125.055.0] [40.7=3.
*7

<l Data from type area, from Hallberg ({1980).

d.

O

[ =N
o
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three till members between southeast Towa and the type area.
The Hickory Hills Till Member is relatively sandy, the Aurora
and Winthrop are relatiﬁely silty, but the Winthrop has more clay.
In fact, in southeast Iowa the particle-size data for the three
till members are much more consistent than in the type :area, as
evidenced by the small standard deviations. The differences
are more significant as well. The Hickory Hills and the Aurora
Tills average a separation of 2.7 standard deviations in mean
sand content, and a separation of 3.1 standard deviations in
mean silt content. The Aurora and Winthrop Till Members show

a separation of 3.1 standard deviations in mean sand content
and a 3.5 standard deviation separation in mean clay content.
Their textural distribution is shown on figure 1. '

The particle-size data combined with the matrix carbonate
data provide the principal means of discriminating the three
till members. The textural dependence of the matrix carbonates
has provided an excellent relationship for discriminating the
till members. This is fully outlined in Kemmis and Hallberg
(1980). Again, the matrix carbonate data from southeast Iowa
is very consistent with the data from the type area {Hallberg,
1980, figure 38).

The Hickory Hills Till Member is considered to be a basal
till (in the generic sense of Dreimanis, 1976), based on its
very uniform properties vertically and laterally, its sedimen-
tologic features, and its consolidation characteristics and
density (see Hallberg, 1980; Hallberg, Wollenhaupt, and
Wickham, 1980).

Kellerville Till Member - Glasford Formation

The Glasford Formation was defined in Peoria County,
Illinois (Willman and Frye, 1970). It is principally composed
of Illinoian age tills and intercalated ocutwash deposits. It
overlies the Petersburg Silt or, in the absence of the Petersburg

Silt, rests on the Yarmouth Paleosol. Its upper boundary is



100,0

Wolf Creek Formation

H - Hickory Hills Till Member
n=87

i 30 A = Aurora Till Member
n=4i
W - Winfhrop Tiil Member
&9 0 . n=2I
/ | B
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5 50,

B8O 20

+“—— % SAND

Figure 1. Range of textures in the Wolf Creek Formation tills
in southeast Iowa.

the top of the Sangamon Paleosol. Current work on the Glasford
Formation is reviewed by Lineback {1980).

In southeast Iowa the Glasford Formation is comprised of
the Kellerville Till Member, ahd some thin units of undifferen-
tiated sediments which occur above and below the Kellerville
Till Member. The undifferentiated deposits above the Keller-
ville Till Member are principally f{ne—textured sediments which
accumulated by erosion of the Kellerville, and ‘are incorporated
in the Sangamon Paleosol. The undifferentiated deposits below
the Kellerville Till Member are early- (pro-)Illincian peats,
organic silts, or silts such as described in the Yarmouth Core
Site (stop 1) which may be the equivalent of the Petersburg
Silt.



The Kellerville Till Member is the oldest till member of
the Glasford Formation (Willman and Frye, 1970; Lineback, 1980).
The only Illinoian rock-stratigraphic unit older than the
Kellerville is the Petersburg Silt, which is considered a
pro-glacial deposit of the earliest Illinoian glacier which
deposited the Kellerville (Willman and Frye, 1970). The
history of the Kellerville and some of its properties in western
Illinois are discussed in Wickham (1980).

The lower boundary of the Kellerville Till Member is
marked by the contact with: (1) the early-{pro-j}Illinoian
peats, organic silts, or silts, which may be correlative with
the Petersburg Silt of Illinocis; or (2) the Yarmouth Palegsol;
or (3) the Hickory Hills Till Member of the Wolf Creek Forma-
tion, where the Yarmouth Paleosol has been eroded. The lower
contact can be complex where glacial deformation has occurred.

The upper contact of the Kellerville Till Member is
generally marked by the top of the till-derived portion of
the Sangamon or Late-Sangamon Paleosolum. In swales on the
surface of the Kellerville Till fine-textured slope-wash
sediments may mark the top of the Kellerville. Also, where
Wisconsinan age erosion surfaces have removed the paleosols
the top of the Kellerville Till Member may be marked by a stone
line which is overlain by Wisconsinan loess.

In southeast Jowa the Kellerville Till Member is subdivided
into two facies: (1) an upper suﬁerglacial facies; and (2) a
lower subglacial or basal till facies. The superglacial facies
is composed of till and other diamictons (ablation till in the
generic sense of Dreimanis, 1976), which are interbedded with
sorted and stratified sediments. These deposits are sometimes
bedded but at other sections are intertwined in a highly con-
torted melange of sediments. The superglacial facies occurs at
the top of the Kellerville Till Member and varies in thickness
(in stable divide positions) from just a few feet {1 m) to
93 feet (28.4 m) at the terminal ridge of the Kellerville at
Yarmouth. The basal till facies is subjacent to the super-
glacial facies and is composed of dense, uniformly-textured £ill.

11



The laboratory data for the Kellerville Till Member are
summarized in Table 5 and figure 2. Texturally the basal till
facies is on the average a loam till, relatively high in silt.
Its matrix texture'ranges from silt loam to a light clay loam
(figure 2a).

The relatively uniform matrix texture of the basal till
is in sharp contrast to the wide range of textures found in
the superglacial facies (figure 2b). The textural data for
the £till and till-like deposits or diamictons do cluster in
the same general region as the basal till. However, these
ablation tills show a much wider range in matrix texture
varying from sandy loam, loam, silt loam, silty clay loam,
clay loam, and to a clay. The stratified sediments contained
within the superglacial facies range (in a strict textural
sense; see figure 2b) from sand, and sand and gravel, to silt,
to a very heavy clay in matrix texture. As noted in Hallberg
and Baker (1980) the superglacial facies also contains some
peats and organic silts.

Although the two facies of the Kellerville Till Member
vary ﬁidely in textural properties, they are very similar
mineralogically. As shown in Table 5 the facies are essentially
identical in terms of their clay mineralogy and sand-fraction
lithologies. As previously discussed the Kellerville Till Member
averages 46% expandable clays, 34% illite, and 20% kaolinite
plus chlorite. The high illite content with respect to
kaolinite plus chlorite, the moderate amounts of expandable
clay minerals, and the frequent occurrence of discernible
chlorite peaks distinguish the Kellerville from the other tills
in the study area.

The low C/D ratio and particularly the high total sedimen-
tary grain content in the very coarse sand fraction are also
important characteristics of the Kellerville. The abundance
of coal and black shale fragments in the sand fraction are
unigque to the Kellerville in the study area. The abundance of
Pennsylvanian lithologies in the pebble fraction is an important

12



Table 5, Summary of properties for the Kellerville Till Member, SLASFORD
FORMATION.

Particie Size - 4
Clay Sitt Sand

Superglacial facies See figure 4.

Subglacial - basal ti1l facies Mean 23.1 43.3 33.7
n=100 5.d. 3.2 4.0 3.8
Clay Mineralogy - %
X ILL. X+C
Superglacial facies Hean 46 34 12
s.d. 8.0 7.0 2.9
n=33 range (31-65) (20-49)  (10-25)
[1Vinois State Geol. mean 42 29 18
Survey Analyses s.d. 14.6 13.3 4.7
(n=11) {25-68) {16-63) {iz2-28)
Subglacial -- mean 47 32 20
basal %1711 facies s.d. 6.5 5.7 3.2
n=91 range {29-62) {18-47) (15-28)
I17inois State Geol. mean 50 30 18
Survey Anaiyses s.d. 7.6 7.2 2.2
n=41 range {30-61) . (21-51) {15-24)
Total mean 46 34 20
n=150 s.d. 7.6 5.3 3.5
I1linois State Geoiogical mean 49 32 19
Survey s.d. 9.8 8.0 .9
n=52
Sand Fraction LithoTogies
c/0 7.0, T.5.
Superglacial facies mean 1.1 43 50
n=14 5.4. 0.5 1 11
Subglacial - basal till facies me&h 1.9 35 43
n=4d 5.4. 2.6 9 g
Total mezn . i.8 3B a4
n=38 5.d. 2.3 12 g

characteristic which often allows recognition of the Kellerville
in the field.

As discussed, perhaps the most distinguishable characteristic
of the Kellerville Till Member is its high dolomite content in
The Kellexr-
ville exhibits matrix carbonate C/D ratios less than 0.40,

the matrix carbonates (Kemmis and Hallberg, 1980).

whereas 95% of all the Pre-Illinoian deposits have C/D ratios

greater than 0.40.
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Density - Consolidation Characteristics

In addition to the contrast in texture and sedimentology
there is a pronounced difference in density between the super-
glacial and subglacial facies. Table 6 summarizes the bulk
density measurements in the area. Density is a relative measure
of the consolidation history of the deposit. If materials are
allowed to drain they will assume a higher density under a
greater overburden pressure (within certain limiting values).
Many tills are overcomsolidated, that is they were consolidated
or compressed under a dgreater stress than the present over-
burden could exert. The explanation for this is that either
the till was overridden by and/or deposited beneath a substan-
tial thickness of glacier ice.

Table 6 shows the data for: (1) the Hickory Hills Till,
where it has been overridden by the ice which deposited the
Kellerville Till Member; (2) the Hickory Hills Till Member
where it is the surface till; and (3) the overridden Aurora
Till Member. These tills are all overconsolidated and are
considered to be basal tills (Hallberg, 1980). Table 6 also
shows density data for the loess. The loess is ecolian in
origin and in this area is generally normally consolidated
(in some areas loess is actually underconsolidated).

By comparison the densities of the superglacial facies
sediments are similar to the normally consolidated loess,
whereas the basal till facies of the Kellexville is similar
to the overconsolidated Pre-Illinoian tills. The superglacial
facies exhibit much wider range (and larger standard deviation)
in density than the other units. This is because it is composed
of a wide variety of materials and also because some of the
materials are surficial deposits such as lacustrine or paludal
sediments, and mudflows, while at the other extreme it includes
relatively unmodified till which melted out of the glacial ice
and which may be moderately overconsolidated.

14



-goTory TeToelbaeadng g !{S9TDERF
TTT3 Tesed ¥ JIoQUWOW TTTL STTTAISTTSY Syl 103 UoTINTAISTP TeINIXDL 7 SInbTd

g W

GNYS % —> anNys % —>

o] al & G e oS 09 0L 08 ae [ele] ¢} o1} 0z ot al:d 06 09 0L o8

” ~7a G a v
o8 wﬂm nﬁ\ 5 oy A
(4] [’ & e
S '~ 3y .n_w 0% é1a %_u
570 Nf840¢ g dl s 3
5 m....-.. ,.n.Mn_E..: s

U -.‘n

[£3%)

9g) =
BWPSs POLLIDAS - §

0Q1=u
1L Iespg

I9qWIBIY (1L 3|11A4R] (8
UOHDULIOS PAOJSDID

104omDp pud (1L - a

$0100) |DI9DBIBdNG
[Wwapy |iLL 8ntrseiei
MOWIo] PIOISDIS

0¥oo! oVaor

15



Table 6. Smmary oV buik density measurements for Plejstocene deposits
in the southeast lowa study area.

Wisconsinan ioess *

density - g/cc

{pcf)
n mean s.d. ranga
31 1.50 0.06 1.38-1.59
(94} (4.0} (87-99)

GLASFQRD FORMATION - Xellerviile Til1l1 Member
superqlacial facies

21 1.38 0.12 1.42-1.83
{99) (7.5) (89-114])
subglacial facies - basal i1l
27 1.86 .07 1.71-2.086
(116) (4.4) {107-129)
WOLF CREEK FORMATION - Hickory Hills Ti11l Member
where overlain by Kellerville Till Member
11 1.98 Q.07 1.91-2.16
(124) (4.4) (119-135}
dhere surficial till unit. **
105 1.79 0.08 1.561-1.98
(112) (4.8) {101-122)
- Aurara Till Member **
{overlain by Hickery 4ills Ti11 Member)
171 1.90 G.07 1.76-2.12
(119} (4.5) {110-132)

* Data from this study and Lutenegger (1979}.
** Regicnal data from east-central and southeast [owa.

The superglacial facies is interpreted to be the product
of the deposition and reworking of debris on the surface of the
ice. Till which reaches the surface of the ice during melting
may be subjected to numerous processes. It may be reworked
into mudflows, eroded and sorted into fluvial or lacustrine
deposits. Subsequent collapse or melting out of debris capped
ice may create a melange or contorted mixture of these various
sediments. When the ice has completely melted this debris will
be let down on the substrate. The superglacial facies is anal-

agous to the generic-use of ablation till of Dreimanis (1976).
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The basal till (or subglacial} facies is comprised of
quite uniform materials resulting from the subglacial deposi-
tion of till. Although there are various modes of subglacial
deposition (Boulton, 1970; Sugden and John, 1976) the resultant
product is similar, and all these deposits are simply referred
to as basal till {alsc in the generic sense of Dreimanis, 1976)
in this report (see also Hallberg, 1980).

Stratified and sorted sediments do occur occassionally
within the basal till. Their principal occurrence is in the
lowermost portion of the basal ti1l as block inclusions (see
Hallberg, Wollenhaupt, and Wickham, 1980; Hallberg, 1980).

The recognition of these facies is of significant practical
necessity. The variable deposits of the superglacial facies
have caused many problems with sewage lagoons, road construction,
and foundation work.

Soil-Stratigraphic Units

Many of the stops on this trip will concentrate on the
Yarmouth and Sangamon Paleosols or combinations ox variations
of these paleosols. Thus, only a brief mention of them will
be made here {see also Hallberg, Wollenhaupt, and Wickham, 1980;
Hallberg and Baker, 1980).

The Yarmouth Paleosol is overlain by the earliest Illinoian
age Kellerville Till Member (or related pro-glacial silts) of
the Glasford Formation. In its type area, and throughout the
study area, the Yarmouth Paleosol is developed in unnamed fine-
textured sediments and the underlying Hickory Hills Till Member.
In this stratigraphic setting these sediments are included in
the Wolf Creek Formation because they are clearly defined, in
space and in time, by the overlying Kellerville Till Member.

The principal soil-stratigraphic unit associated with the
Kellerville Till Member is the Sangamon Paleoscl. The Sangamon
Paleosol is developed in the top of the Kellerville Till Member,

and/for in sediments which overlie the Kellerville. The Sangamcn
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is overlain by the Wisconsinan loess, and where present
(or recognizable) the basal loess sediments, and basal loess
paleocsol.

Beyond the limits of the Illinoian deposits the Yarmouth
and Sangamon Paleosols and surfaces merge into the Pre-
Illinoian till plain of southern Iowa. In this area the
Yarmouth-Sangamon Paleosol is deVeloped in undifferentiated
fine-textured sediments and in the underlying Wolf Creek
Formation deposits. In this setting these sediments are not
presently included in the Wolf Creek Formation because of the
uncertainty of their temporal relations.

The Late-Sangamon Paleosol also is recognized in the area
developed in both the Kellerville and Hickory Hills Till Members.
The LatefSangamon Paleosol is also overlain by the Wisconsinan
loess, and where recognizeable the basal loess sediments and
paleosol. The Late-Sangamon Paleosol formed on the Late-
Sangamon pediment or erosion surface, which is cut below the
Yarmouth-Sangamon surface. The Late-Sangamon surface forms
the second step of the typical sequence of stepped erosion
surfaces in the older Pleistocene regions in Iowa {see Ruhe,
1969; Hallberg, et al., 1978).

Wisconsinan Loess

The loess is not a focal point for this field trip, but
it is present at every locality. All the deposits in the area
are mantled by loess, except late Wisconsinan to Holocene
slopes and alluvial deposits (see figure 3). The loess varies
in thickness from about 8 to 20 feet. It is thickest near the
Mississippi and Iowa Rivers where it also includes variable
amounts of eolian sand.

At the base of the loess occur the basal loess sediments
and basal loess paleosol. The sediments are generally very
thin, are mineralogically similar to the loess, but generally

are higher in clay and sand than the loess. The sediments grade

18



into peat in swales on the sub-loess surface. The basal loess
paleosol varies from a buried A horizon or an A/C soil profile,
to a buried O horizon (peat), which complex with or mark the
top.of the various Sangamon, Yarmouth~Sangamon Paleosols.

Basal dates on the basal loess paleosol and peat range
from ca. 18,500 to 24,000 RCYBP (see Ruhe, 1969; Hallberg,
Wollenhaupt, and Wickham, 1980} in this immediate area.

(See note by Lutenegger, this volume, also.)



THE FIELD TRIP

Saturdaz

The rdute for Saturday is shown in figure 3. Driving
north from Burlington on U.S. 61 we will drive through an
area which is highly dissected because of its proximity to the
Mississippi River. 1In this area the Westlake Section, a steep
stream and roadcut on the west side of U.S. 61, exposes a very
thick section of the Kellerville Till Member {see Table 7).
Proceeding northward the route rises on to the very flat
"tabular" divide in central Des Moines County. Wisconsinan
loess varies from 8-10 feet (2.5-3.0 m) in thickness and over-
lies the Sangamon Paleosol which is developed in a variety of
sediments and the Kellerville Till Member.

As we approach the towns of Sperry and Mediapolis, the
large industrial plant to the west is the U.S. Gypsum Sperry
Mine. This is an underground operation which mines Devonian
gypsum deposits.

Figure 3. (facing page). Generalized surficial geologic map
of study area showing Saturday's route
and stops. All units loess-mantled
except late-Wisconsinan to Holocene
slopes and alluvium.

Stratigraphic Sections shown with symbols indicating
surficial till unit (see Hallberg, ed., 1980).
Illinoian - GLASFORD FORMATION

& Kellerville Till Member

Pre-Illinoian - WOLF CREEK FORMATION
] Hickory Hills Till Member

® Other WOLF CREEK or ALBURNETT FORMATION
tills
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The route will turn west to traverse the terminal ridge
of the Illinoian deposits. A scenic vista will befall even
the most casual cobserver as we descend from the terminus of
the Illinoian onto the lower elevation tabular divides on
the loess-mantled Pre-Illinoian deposits.

The route turns south and looking back to the west the
Illinoian terminus will be evident for much of the route. A
brief stop will be made for pictures ahd discussion. This
prominent ridge marks the approximate -limits of the Illinoian
deposits, and has been traced in detail to map the limits of

the Kellerville Till Member as shown in figure 3.

STOP 1. Yarmouth, Iowa; the Yarmouth Transect, Core Site 29 WH-1.

The objectives of this first stop are to look at the
materials in the subsurface which Leverett originally inter-
preted as indicative of the Yarmouth interglacial; and to review
our work and reinterpretation of these deposits, and our
redefinition of the Yarmouth type section.

A brief historical note is in order. Leverett (1898, 1899)
concluded that a significant interglacial interval separated the
Tllinoian from the Kansan glacial episodes. His conclusions were
based on: 1. the presence of a soll, peat, and/or sediments
containing wood, between the Illinoian and Kansan tills; and
2. the generally weathered nature of the Kansan till (that is,
the Kansan till was oxidized, leached, and in places has a
"gummy gray leached clay™ between it and the overlying Illincian
till). Leverett (1898) called this interglacial epsiode the
Yarmouth because he based his initial observations and inter-
pretations from two dug wells near Yarmouth. The sections
from these wells as reported by Leverett {1898, p. 239-240;
1899, p. 42) are given below.
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Figure 4. Portion of 7.5 minute, U.S.G.S. topographic quadrangle

map (10 foot contour intervail) showing location of
stops 1 and 2.
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Section from well of William Stelter, near Yarmouth,
Des Moines County, Iowa.

Feet
Soil and loam (Iowan loeSS) v v v o« v o« 2 o o o o o « o 4
Brownish yellow till (Tllinoian} . . . « ¢« ¢« « &« « « . . 20
Gray till (Illincian) . . . . « . . . e e e = « o o« « o« 10O

Peat bed with twigs and bones (Yarmouth) e o & & eo-a-s o 15

Gray or ashy sandy clay, containing wood (Yarmouth) . . . 12
Fine sand (Yarmouth). . . . . . . . . . . + « . « «+ . . . 16
Yellow sandy till with few pebbles (Kansan} . . . . . . . 33

Total depth . . . ¢ ¢ v & v ¢ o v v o ¢ 4 &« « « « « 110

Section of Well at F. Smith's, near Yarmouth. Feet
Yellow till (Illinoian}) . . . . . e 2 = s a2 = « = s« « « 36
Sand with thin beds of blue clay and also of cemented

gravel (Yarmouth} . . . . . T A
Black muck containing wood (Yarmouth) . e v e a e e e . 6

Sand and gravel, probably alluvial (Yarmouth) e e e . . 8

Gray silt nearly pebbleless, apparently alluvial (Yarmouth)lS
Blue till (RanSamn). « « « « o « = o o o o = = = o« « « « - 42

Total depth . . ¢ ¢ ¢ ¢ o ¢ 4 ¢« v o 4 o o e « « + o 180

Leverett did not view the materials as they came out of
these wells. His logs were a composite description compiled
from discussions with the well-driller or well-owner, and from
examination of the material in the dump from the well.

Soil, in Leverett's time, was considered to be only the
organic-rich portion of a soil profile as Follmer (197%a, b}
noted in his discussion of the Sangamon Paleosol. Leverett's
"Yarmouth soil” referred to the peats and mucks within what he
interpreted as alluvial deposits. Later, Leverett (1899, p. 123)
had wood identified from these "interglacial" deposits at
Yarmouth. The wood was coniferous and led Leverett to postulate
that some of these sediments wexe deposited during cooler climates
as Illinoian ice advanced toward southeast Iowa. He considered
this to be the later portion of the Yarmouth interval.

Leverett's "gummy gray clay” later became known as the
Kansan gumbotil (Kay and Apfel, 1929; Kay and Graham, 1943},
which (at least in part) became the Yarmouth Palebsol.(Ruhe,
1969). The Yarmouthian Interglacial Stage has been considered
as the longest interglacial period because of the great thick-
ness of the Yarmouth Paleosol and the depth of weathering
associated with it (see Willman and Frye, 1970).
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The concept and the use of "Yarmouth" has evolved consider-
ably since Leverett's definition. The deposits described by
Leverett hardly seem compatible with the present concept of
the Yarmouthian Stage. The intent of this study was to reexamine
Leverett's Yarmouth and place it in a modern perspective.

The senior author attempted to locate the wells originally
described by Leverett. Leverett did not, however, provide very
accurate locations. The Stelter well was stated as being near
the village of Yarmouth. A search of old plat books and land
records failed to reveal any Stelter near Yarmouth. It is not
clear from Leverett's (1898, 1899) diécussions if Stelter owned
the well or if he simply drilled the well.

Fortunately, the Smith well could be located. Leverett
(1898) described the location as about one mile (1.6 km) south
of Yarmouth, on the high point on the ridge marking the border
of the Illinoian drift. Land records also located the F. Smith
property and farmstead. The location of the Smith site can be
seen to the south from stop 1. ‘

Drilling could not be done on the old Smith property. So,
a transect of core-holes was drilled to the north along this
road across the terminal Illinoian ridge. A cross—section
constructed from the cores is shown in figure 5. The Yarmouth
Core (Y, figure 5) was the deepest core, which penetrated 149
feet (45 m} of Pleistocene sediments over Mississippian bedrock
(Description 1; Table 8).

The sediments which make up the terminal ridge are best
(and most easily) illustrated from the detailed data from core
site 29 WH~1, on the flanks of the ridge; the site of stop 1.
Figure.6 summarizes the stratigraphy at the site, and documents
the occurrence of Wisconsinan loess overlying the Sangamon
Paleosol (see also Table 9). Description 2 and figure 7 show
the details of the materials encountered for 2 other cores
taken at core site 29 WH-1. The sediments are a complex sequence
of thin beds of: 1. tills; 2. diamictons; 3. organic horizong--
peats, mucks, "organic silts", thin beds of organic debris, and

even diamictons with abundant organic matter; 4. sorted deposits--

Ssands and silts, a few thin gravel beds, and some finely laminated

silts.
ne



The tills and till-like deposits look like the typical
t£ill in this region, in that they are massive and rather
uniform in particle-size distribution (see Hallberg,
Wollenhaupt and Wickham, 1980). The diamictons, although
poorly sorted like the till, are different in many gross charac-
teristics. They often show some of the following characteristics:
1. individual units may be very thin (10 in; 25 cm) , and they
may be stacked on top of one another; 2. there is often an
obvious vertical variation in matrix texture; 3. they often
exhibit a vertical change in pebble content, instead of the
uniform distribution of pebbles in the till; the pebble and
matrix texture variation results in a grossly graded texture
from coarse at the bottom to finer at the top:; 4. between units
there may also be an abrupt change in pebble content; 5. the
beds dre often crudely stratified, or contain wavy flow struc-
tures; 6. some of the diamictons are rich with dispersed
organic matter;.7. the contacts between the diamictons and
other sediments range from sharp to diffuse, but on occasion
coarse clasts protrude from the diamicton into the adjacent
sediment. Although the diamictons are difficult td describe,
many of their gross characteristics resemble features from
superglacial mudflows described by Lawson (1979}.

In the Yarmouth Core (Core Y, figure 5) 93 feet (28.4 m)
of these sediments were encountered. On the terminal ridge
- (Y and 29 WH-4, figure 5), however, the upper 20 feet (6 m)
of these deposits were well-oxidized and though clearly
stratified, they appeared more till-like than the sediments
below, in their overall character. This may be in part because
the bulk of the organic matter was destroyed by the oxidation.

All of the mineralogical properties analyzed clearly show
that these sediments are related to the Kellerville Till Member
(see Tables 8-10; figure 3; Hallberg, Wollenhaupt, and Wickham,
1980).

27



STRATIGRAPHIC CROSS-SECTION FROM
CORE HOLES NEAR YARMOUTH, IOWA

ELEVATION WEST . EAST
Feat Meters
810
29WH
—245
800
790
L 240
780+
i Mile
770 7235 ! '
| Km.
%
760
Glasford Frm.
Kellerville Till
~230 - Larch Wood Member
*|-24,9200¢ 570 Superglacial
7504 *2-28,720 +890 facies
' 29WH
2
lllinocian
740 Stratified
Diamicton
225 )
"Basal® Wisc,
Paleosol -
7304 =S3anganmon: : T.D.
. \\Yurmoufh
Palegsol
L 220 §sws§x§§§§&
720 Wolf Creek Frm.
Hickory Hills
Titl Member
o=y NS PR Peat B Muck
\\\\ . \ Spruce Woed
s LI
ustL
700— ]
Uyauv

I
continued §¢ bedrock
at 654 Feet Elevation

Figure 5. Cross section from Yarmouth coring transect.
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Many gross aspects of the deposits resemble water-laid
till interbedded with other sediments (see EVenson, Dreimanis,
and Newsome, 1977). However, there is no body of water for
these sediments to be deposited in (nor any possibility of
such a body). Our depositional model for these deposits is
shown schematically in figure 8. It seems likely that the
actual Illincian age ice front stood some distance back from
the terminus. As till reached the surface of the melting ice
some of it, because of its high water content or steep slope,
flowed down slope and out into the area of the terminal ridge.
The change from till to a mudflow created some of the sedimen-
tological characteristics described for the diamictons (see
Lawson, 1979). Either some of these flows were little altered
or coherent till was carried with some of the debris flows into
the sequence. Some fluvial deposition also occurred in this
ice marginal setting, but these deposits were of very minor
importance in this area. Peats formed in some local depressions
and organic debris accumulated in others. 1In small ponds
laminated silts were déposited. Some of these pond deposits
may also have formed on the ice, and then moved as a debris
flow into the terminal ridge area as well. As ice blocks melted
some of these materials may have been reworked several times.
All these subaerial processes acted to produce the complicated
sequence of low-density, soft, interbedded deposits of flow-
tills {(diamictons and till-like sediments) paludal, and fluvial
sediments described. When the ice finally melted these terminal
deposits became a ridge by topographic inversion, as the
topographically higher ice-front to the east disappeared.

- These pro-Illinoian deposits left in the ridge are in the
same position as Leverett's "nearly pebbleless" gray silts, gray
clays containing wood, sand with thin beds of blue clay and also
of cemented gravel, and peat and mucks containing wood.
Leverett's "Yarmouth" sediments actually are these pro-Illinoian

sediments that were deposited along the ice-front.
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Cescription 1.

Depth-feet
{meters)
g-5
(0 - 1.5)
5=-10
{1.5 = 3.1)
10 - 12.9
(3.1 - 3.9)
12.9 - 4.0
{3.9 - 4.3)
14.0 - 92.9
(4.3 - 28.3)
2.9 - 93.56
(28.3 - 28.7)
93.6 « 95.1
(28.7 - 25.0)
95.1 - 96.3
(29.0 - 29.3}
9.3 - 9.9
{29.3 - 29.5)
%.9 - 107
{29.5 - 31.1)
102 - 115
(811 - 35.1)
115 - :16
{35.1 - 35.4)
115 - 129
(35.4 - 36.6)

Summary description of Yarmouth core taken along the south section line
of sec. 16, T 724, R 4, in the north shoulder oFf gravel road, 180 fest
{55 m) west of center line of the paved rgad which forms the center line
of sec. 15; elevation 308 feet.

Horizon
or Zone

DoL

Description

WISCONSINAN Loess

Road bed and modern solum developed in loess.

Decxidized and leached loess and some local
alluvium.

ILLINCIAN STAGE

GLASFORD FORMATION - Kellerville Ti11 Member:

superglacial facies

SANGAMON PALEOSCL in upper portion

Paleo-solum

MRL

MRU-MUL

Strongly mottled Sangamon Paleosol

Mottied, reduced (5Y4 and 5/1; 5BG4-5/1) and
Teached loam diamictons.

Reduced to unoxidized, commonly mottled, unieached
diamictons of variabls texture; variable thicknesses
of soft ti11-1ike materials, thin peat beds, thin
5ilt and few sand stringers, occasional boulders.
Abundant coal in pebble fraction. Calcareous, Sut
only siightly effervescent,

GLASFORD FORMATION - Undifferentiated organic sediments.

I0ab

IIAb

Compliex early Itlincian - Late Yarmouth Paleosol

(see detziled description)

Early or pro-ITlingian peat (formerly "Yarmouth");
i0ab horizon of complex buried early I1Tlinoian -
late Yarmouth Palsosol.

Early or pro-Itlinoian mucky silt Jeam organic
sediments, leached; with spruce wood; II Ab
horizon of complex buried early-I1linoian-late
Yarmouth Paleosol.

PRE-ILLINDIAN

WOLF CREEK FORMATION - Undifferentiated sediments;

IIiBtgh

YARMOUTH PALEOSOL

Cilay Toam to silty ciay ioam, leached, glayed $il1l-
derived sediments; II1IB1-822tgb horizon of complex
Yarmouth Palecsel.

WOLF CREEK.FORMATION - Hickory Hills Ti11 Member

IVB3tgb

IVCgh
MRL

MUL-Lu

YARMOUTH PALEDSOL in upper part

Clay Toam tc Toam, weathered ti11; IVB3tgb horizon
of complex Yarmouth Palegsol

Loam til1, very uniform, firm, mottled, recuced,
Teathed,

As above, unoxidized and calcarecus

WOLF CREEK FORMATION - Undifferentiated sediments

w

Uy

Sand and gravel

Bedded silts
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Description 1 con't.

WOLF CREEK FORMATION - Aurgra Till Member

120 - 131 uy Loam tj13, drak gray (5Y4/1), uniform texture
(36.6 - 39.9)

131 - 140 uu As above, dark greenish gray (5GY4/1).

ALBURNETT FORMATION - Undifferentiated till.

140 - 143 uL Loam ti11, dark gray (5Y4/1), uniform texture;
(42.7 - 43.8) Teached.

143 - 149 yu As above, dark greenish-gray (5GY and S5BG4/1),
{43.6 ~ 45.8). calcareous.

[}

MISSISSIPPIAN - BURLINGTON LIMESTONE

148 plus ) Bedrock
(45.3 plus)

These deposits are an excellent representation of the _
superglacial facies of the Kellerville Till Member. The nature
and properties of these deposits are more fully discussed in
Hallberg, Wollenhaupt, and Wickham (1980).

Palynological Evidence

In the Yarmouth Core (Core Y, see Description 1) a peat
and muck occurred at the base of these interbedded diamictons
and sediments. This portion of the core is described in detail
in Description 3 and figure 9. These organic sediments form
the upper portion of a paleocsol which is developed in the
underlying Hickory Hills Till Member. _

This basal peat and the thin peats in the interbedded
deposits were processed for pollen. The deposits contained
only modest amounts of pollen, but enough pocllen was extracted
from three levels for valid pollen counts. An additional count
was obtained from the interbedded sediments from a depth of
25 feet (8-25; figure 10) in core 29 WH-1. The pollen percentages
are shown in figure 10. The sequence is dominated by Picea

(spruce) pollen throughout. ILgrix {(larch) and Piceq wood have
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STRATIGRAPHY

Figure 6. Stratigraphy
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and particle-size data, core site 29 WH-1.

BD-bulk density; MC-moisture content by weight; MV-

moisture content by volume; P-porosity; S$-% saturation.

also been identified from the peat and the diamictons (figures
6 and 10).

The vegetation is interpreted as a Picea-Larix forest.

This forest type was dominant in all the full~-glacial to late-

glacial sequences of Wisconsinan sections in the midwest

(e.qg.

- Van Zant, 1979).

33

Wisconsinan interstadial deposits in



62°0 07¢1 €6 L°2 *
ieod 0799
Leod 15§

2r'0 2721 98 9°¢E *
%

60 00 2'6 B ¥

pros Tve 2°% 0°8¢

8y bF 8 6

0% 8y 6 9€

570

"1

re1

£59

159

0z
oy
ob
0
oy

yead a|qepuedxa asnjpip peodg -1

paje|naped jou - IN
aoedl - 1

‘quadedde syead agldoyy - 3
*sasoddnd LO1SSNISEp A0y Apdes pasdal1eaM woa) paleLna(ea (edsutm £e|d ¢ (1€)
-juadedde yead a3yt ON g

*§729449 BULADYTEIM S0 BSNEDIY D[Qeno[edun ABotessulm Aety -
WD EM CLTP UOLTIORAY UK p/G> B4 4O SIFPUOGIED XLajey tSSEI ‘QH-uMl Aep) fASAUNS [pI1601099 23038 SLOULLET Ayl Aq sasAjeuy 4

o€
0e

ot

071

01

01
S6°0
6970
1670
96 "0
¥6°0
¥°0
{01
99°'0
£6°0
4t )

“SUGID R LD PAUNIX21-8ULy ASYJO0 pue SJUBWEPIS a}L|-|L 4] woaj sojdwes - soidey (vlae|baadns Tuaquay

‘elep 404
{ 2anb |} aas

- -
/3 ol ag eJ

sajoN X1
£0p wragey

IWUI
40 pes yg (0L
ABojoyz L uolyoed)-pues

85°0
1470
6E°0
an
an
2n

ge° 1
62’1
40

*T-HM 62 9403 “A711©307 Yyjnowres plep Adojeuogeq

J 8¢

£ 3

Lt 3 82

£ 2 te

a1 0z

¥ 61
A

9 3 2
€1 61
3 v

2l €¢

£ 0¢

g 3 02

0°1 £

m f

m ft

n eft

02 it

0z Zn
(674 !
ic 9
81 01
I'S'TH O

1)
gt
184
ey
g2
vE
92
SE
tF
£e
T4
1€
i

€%
B
€€
ve
A4
iy
{4
£r
£G4
£9
25
6
£9

LELL BLLEAARL[EN - NOTIVWMOA GUO4SYTY

f m
n n
n m
an m
an mn
an m
ie 44
(14 (¥4
12 69
-y -
111 X3

ABojeasuiy Ke|)

11 0704 PR
659 0705 an
¥59 08t nn
59 0°8Y an
£59 0'9¢ nn
259 0°52 (il
1 0°ee * (Y
169 222 NNy
059 0°2¢ Nk
111 002 x 2NNK
299 £°61 2Nk
199 £/1 20Ny
099 £°91 Nk
649 601 Mk
859 3£l qbeqrl
£59 811 q67241
949 €11 qiiyza]
499 011 q61281
6b9 0°01 ay
70503 Wd NOWZONYS
¥99 0'g 00
849 0'9 300
199 0't 100
S5O0 URMLSWIISLY

(199} auoy 40

‘a1 yidag uoz o)

a| dweg

‘6 2L9ed

34



Description 2. Description of a short segment of core 29 WH«1, Yarmouth Ridge.
Located NC peint of north saction line, sec. 22, T.72N., R.44.,
Ces Moines £0.; land efevation 785 fest. A7 units calcareous;
¢oal fragments common in pebble fraction.

Depth-fest Horizon Description
(meters) or Zone

GLASFORD FORMATION - Kellerville Ti11 Member - Superglacial facies.

23.5-24.5 M-y Dark greenish gray (5G 4/1) Toam, with
(7.2-7.5) few pebbles; soft, slightly sticky;
abundant organic carbon flecks, some
recogni zable, organic debris; massive;
abrupt boundary; soft £iil-like diamicton.

24.5-25.3 MU Dark gresnish gray (3G 4/1) to dark
{7.5-7.7) gray {5Y 3/1); fine strata (1 to 4 om)
: of silt Toam, Toam, and organic materials

(less than 1 cm thickness)..

25.3-25.5 M-UY Peat band (5Y 3/1).

(7.7-7.8)

25.5-25.5 M-y . O0%live siit Toam (5Y 5/3), massive,

7.8-8.0) abrupt lower boundary.

26.3-26.5 M-Ju Clive, soft Team, till-like with faw

(8.0-8.1} fine pebbles, gradual boundary.

26.5-30.5 M-LU Dark greenish gray (56 4/1) loam, with

(8.1-8.29) few pebbles; abundant organic carben
flecks, wood fragnents, thin peaty
laminae; large rock which appears to
show "dropstane" type displacement of
underlying beds (no displacement above);
accasional snail shell below 29 feet;
stratified ti11-Tike diamicton.

30.5-30.6 | Otive (5Y 5/3) medium sand.

(9.29-9.32)

30.5-30.8 (Wi Fine laminated peat

(9.32-9.38)

30.8-31.4 M-l Dark greenish cray; till-like as ahove.

{9.38-9.57)

31.4-31.6 uu 0%ive fine loamy sand.

{9.57-9.63)

31.6-32.5 uu Fine laminated peak and olive silts.

{9.63-9,90)

32.5-36.0 _ M-UU Dark greenish gray and olive loam and

(9,9-10.9) light ¢lay loam, ti11-liks material.

Iowa often contain Piceg, but most are dominated by Pinus
(pine). Figure 11 shows the arboreal pollen percentages for
a Farmdale age peat from core 28 WH-2 (stop 2; see figures 4
and 5) as an example. No Holocene deposits in this region

contain more than a trace of Piceqg, and most are dominated by
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2~ Debris
4 Bands

Figure 8. Schematic depositional model for the Illinoian
deposits near Yarmouth (adapted from Evenson,
Dreimanis, and Newsome, 1977).

Gramineae (grass) and other NAP (non-arboreal pollen) and/or
pollen of deciduous trees.

Using the Wisconsinan and Holocene sequences as a model,
the pollen sequences from the interbedded diamictons and peats,
and from the basal peat at Yarmouth cannot represent an inter-
glacial time, nor even an interstadial (e.g. - Farmdale).
Rather, the pollen evidence, as well as the sedimentological
evidence, indicate that these deposits represent pro-glacial
deposits which formed along the ice front during early stages
of the Illinoian glaciation. The basal peat and muck (figure

9) may have formed before the ice reached this position.

Revision of the Yarmouth Type Section

The deposits originally defined by Leverett as indicative
of the Yarmouth are actually pro-Illinocian sediments. Leverett's
"soils" or the peats within these sediments, and even the peat

27
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Jescription 3. Detailed description of portion of Yarmouth Core Site; beginning at
92 feet (28.0 m}

Depth-feet Korizon
{meters) ar Zong . Description
ILLINCIAN STAGE
GLASFORD FORMATICN - Kellervilie Till Mempber, superglacial facies.
92.0 - 92.4 uu Dark greenish-gray (5 8G 4/1), silt loam with
(28 - 28.2) few pebbles; till-like, but with thin, 0.06 in
{2 mm) bed of organic material.

92.4 -
(28.2

uy Jark greenish-gray (5GY 4/1) Toam with pebbles;
til1-1ike, abrupt upper and Tower cantacts.

i

ISR -]
[+=0 N
Lo

GLASFORD FORMATION - Undiffersntiated organic sediments
Complex "Early" T11inoian - Late Yarmouth Paizosol

92.9 - 93.2 T Qalb Very dark gray [10YR3/1), silty peat; massive %o

(28.35 - 28.42) weak thinly bedded; compact, leached, fine-grained
organic debris; abrupt upper boundary, gradual
Tower boundary. “Early {pro}-Illinoian" peac.

93.2 - 93.6 1 0a2b Yery dark gray (10YR3/1) and dark brown (7.3«

(28.42 - 28.54) 10YR3/2} peat; fine bedding or laminations;
compact, leached, fine-grained crganic debris;
clear lower boundary. "Early (pra)-illinoian"
peat,

83.6 - 94.3 11 Als Mixed bTack and very dark gray {10YR2/1 and

(28.54 - 28.73) 3/1), mucky silt loam; moderate very fine olaty
structure, some fine strata of fine sands and
coarse silts; compact, leached, freguent macro-
scopic organic particies. "Early (pro)-I11lingian"
organic silts.

94.3 - 95.1 i1 A3b 3Tack and very dark gray (18YRZ/1 and 3/1) mucky

{28.73 - 25.00) ‘ silt Toam [many very thin fine sand and coarse
silt strata 28.75-28.81 m}; strong thin platy
structure breaking to weak very fine subanguiar
blocky structure; compact, leached, more coarse
organic debris than above, spruce wood fragments
(Picea undifferentiated)*; gradual boundary.
"tarly (pro)-iilinoian® organic silts.

PRE-ILLINOIAN

WOLF CREEK FORMATION - Undifferentiated sadiments
YARMOUTH PALEOSOL

95.1 - 95.6 111 31gb Very dark gray and black {10YR3/1 and 2/1, silty

{22.06 - 29.15) clay loam; mederate very fine anguiar slocky
structure, weak thin platy; firm; some charcoal
and wood fragments; leached, till-derived sedi-
ments,

95.56 - 96.0 I1I321tgh As above, heavier silty clay ioam, with occasional

{29.15 - 29.26) pebble; common 1-2 mm oval to round dark greznish
gray {5GY-554/1) inclusions; moderate vary fine
anguiar blocky structure; few fine vertical exped
root tubules; Tew thin and moderate clay films;
gradual upper, abrupt lower contact; ‘eached £i11-
derived sediments.

96.0 - 96.3 11l 322tgd Dark greenish gray (3G3/1) clay loam, with
{29.26 - 29.39%) many dark greenish gray coatings and mottles
{3GY4/1, 53G4/1, 3Y4/1); strong to moderate
vary fine angular blocky structure; common
thin and moderate clay films, continuous
along fine to medium vertical root tubules:
leached till-derived sediment.
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Description 3 con't.

WOLF CREEK FORMATION - Hickory Hills Till Member
YARMOUTH PALEQSQL developed in upper part.

6.3 - 96.9 . IV B3tgo As above; clay loam grading to loam; moderate
(29.35 - 29.52) grading to weak very fine angular blocky structure;.
. gradual boundaries; leached £ill.

0 I¥ Cogb-MRL to Dark greemish gray {5GY4/1} to dark gray {5Y4/1),

) MUL Toam with pebbles; massive with Tecal weak to
moderate medium angular bliocky structure; reduced
to mottled, unoxidized, and leached till.

lQZ.O - 11520 uu As above, unleached few mottles; unoxidized,
31.09-35.05) unleached $i11.

* Yood identified by Dr. Dwight W. Bensend,Department of Forestry, Iowa State University

"at the base of these sediments are also pro-Illinoian and
incompatible with the concept of the Yarmouth as an inter-
glacial.

Leverett also included the "deep weathering" of the under-
lying "Kansan" till. Fortunately, this allows rather easy
redefinition of the Yarmouth. As described (Description 3,
figure 9) the basal peat in the Yarmouth Core overlies a well-
developed paleosol in slope wash sediments and the Hickory Hills
Ti1l Member. We have proposed (Hallberg and Baker, 1980) that
the type-section for the Yarmouth Paleosol and Yarmouthian Stage
be designated the Yarmouth Core Site as given in Descriptions 1
and 3. Further, the upper boundary of the Yarmouth Paleoscl and
Stage are considered to be the contact between the Early {(or pro-)
Illinoian peat and mucky stratified sediments of the Glasford
Formation and the underlying paleosol in till-derived sediments
and the Hickory Hills Till Member of the Wolf Creek Formation
(figure 9, Description 3). This well-developed paleosol is
what "Yarmouth" has come to mean over time, since Leverett's
original definition. Thus, in the type-section the Yarmouth
Paleosol is a complex buried soil: the IOb and IIAb horizons
are early-Illinoian organic sediments of the Glasford Formation
(perhaps the eguivalent of the petersburg $ilt), while the
underlying well-developed mineral horizons are considered the
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STRATIGRAFPHY
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Figure 9. Stratigraphy and particle-size for a portion of the

Yarmouth core.

varmouth Paleosol. The principle reference sections, which will
be seen at stops 2 and 3, exhibit a clear contact between the
Kellerville Till Member and the top of the Yarmouth Paleosol.

Discussion: Stop 1.

At stop 1 we will view the materials at Core Site 29 WH-1
as shown in figures 6 and 7. Principal points for discussion
are the origin of the deposits, the proposed depositional model,
their relation to Leverett's Yarmouth, and our redefinition of
the Yarmouth.

Other times to note at stop 1 are the landscape relation-
ships. Stop 1 occurs on a gently sloping surface, stepped
down from the crest of the terminal ridge. This surface has
all the characteristics of an erosion surface or pediment cut
in Pleistocene deposits.(See Ruhe, 1969; 1975a, b; Hallberg,

et al., 1978). The setting of this erosion surface is somewhat

unigue, however.
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Yarmouth Core and from Core 29 WH-1 (S-25, from
25 feet in depth).

The ridge form at Yarmouth was originally a constructional
feature, which has undergone modification from early Illincoian
time until burial by Wisconsinan loess ca. 20-25,000 RCYBP.
Beneath the loess, on both the ridge and the surface at stop 1
a great variety of "Sangamon" Paleosols are found. In some
instances moderately well-developed, poorly-drained paleosols
are found, such as shown in figure 6, and some of the cores at
stop 1. These buried soils exhibit moderate to strong structural
and textural B-horizons, with common clay films, etc. However,

in other settings, on the same loess-mantled geomorphic surface
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peat from Brun Farm Section (29 WH-2; figure 5}.
From Hallberg, Baker, and Legd, 1980.

better-drained paleosols'show very minimal development,
exhibiting only a color or weak structural B-horizon and no
clay films. Figure 12 shows the "Sangamon" Paleosol from
Core Site 29 WH-4 (see figure 5) which shows a "minimal® well-
drained Sangamon Paleosol. The apparent clay enrichment in
29 WH-4 is from stratification of the sediments, as hardly any
clay films were present. In some COres along the terminus no
palecsol is found beneath the loess, even though these surfaces
descend to the lower Pre-Illincian till plain to the west, which
exhibit very highly developed varmouth-Sangamon Paleosols below
the loess. Some of these variations will be evident in the
cores at stop 1. '

We would offer the following explanation. From the
depositional model outlined, it is likely that the terminal

ridge originally consisted of a very irregqular, hummocky,
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Figure 12. Stratigraphy and particle-size data for a portion
of core 29 WH-4 (see figure 5 for location}).

unstable landscape. Erosion of this landscape over time
produced the much smoother landscape we now see. Erosion of
the higher portions of this landscape continually eroded the
better-drained soils leaving only rather minimally developed
paleosols. In the swales, sediment slowly accumulated and
better-developed paleosols were formed. This process was
continuing on this paleo-landsurface until its burial by the
loess, as indicated by sites where loess overlies nothing but

a stone-line and oxidized and leached sediments of the
Kellerville Till Member. Thus, these processes have left these
"severely-eroded" landscape positions on a beveled surface
which does indeed descend to the loess-mantled Yarmouth-
Sangamon surface below. These variations are analogous to the
range of soils that can be found on modern landscapes. It is
not c¢lear at this time though if the buried pediment surface

at stop 1 is a modification of an original deposition surface,
or if it was cut in response to other factors (such as a
lowering of base-level). The former idea is favored because
the surface descends to the stable, tabular divides of the loess-

mantled Yarmouth-Sangamon surface.
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STOP 2. 01d Brun Farm Section {Core Site 29 WH-2). See
figure 4.

At this stop we will look at cores from the western end of
the Yarmouth Transect, which reveal a complex sequence of sedi-
ments and paleosols. We also consider this to be a principal
reference locality for the Yarmouth Paleosol.

The type area for the Yarmouth Paleosol (and Stage) remains
as the region around the Yarmouth drilling transect (figure 5).
Within the type area the sections from core site 29 WH-2
{the 01d Brun Farm Section) are deemed reference sections. The
cores from this site also illustrate some of the variations of
the Yarmouth Paleosol and the local stratigraphy.

The Brun Farm Section occurs to the west, in front of the
prominent terminal ridge. Sediments related to the Kellerville
Till Member can be traced stratigraphically and mineralogically
from the ridge out on to the tabular divide in front of the
ridge. The general stratigraphy at the site is given in
Description 4 and figure 13. The Yarmouth Paleosol is approxi-
mately 7 feet thick (2.1 m) and developed in unnamed fine-
rextured sediments and on the Hickory Hills Till Member of the
Wolf Creek Formation. The Illinoian sediments. are stratified
and fine-textured, vet they contain some pebbles. It appears
that some of the Kellerville sediment flows ran a considerable
distance out from the terminal ridge at least locally. No trace
of these sediments occurs 3/4 mile (1.2 km) north and west of
this section (see 44 H-1 section; Hallberg, Wollenhaupt and
Wickham, 1980).

The "early" Wisconsinan sediments and paleosol consists of
loamy sediments which overlie the Sangamon Paleosol. An A/C
soil profile occurs in the upper portion of the sediments, and
is overlain by peat which is dated at 28,720 RCYBP immediately
above the contact (figure 13). These sediments are weathered
and the percentage clay minerals have not been calculated
(Table 10). However, in the Cb horizon these sediments show
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Ceseristion 4. Brun Farm Secticn; from core-noie (29 WH-2} on rcrominent
tabular divide, stepped down From Yarmouth, lowa; approxi-

mately 90 feet (27.3m)

narth of centar Tine of east-west

gravel road in the SEL, of ths S$Ei, of sec. 18, T.72N., R,
SW., Des Moines County. Surface eievation 745 feet.

Ceptn
inches-feet
(meters}

WISCONSINAN LOESS

0-108 (0-9)
{0-2.7}

Horizon
or Zone

0L

Description

Modern soTum and deoxidized and leached
disconsin Toess; $i1t loam to heavy silt
Toam. '

Middle-WISCONSINAN Peat; Complex Basal Loess paleoso]

108-133 (9-11.1)
(2.7-3.4)

10ab-10eb

Black (10YR2/1) peat to silty peat; compact
fibreus laminated zones, with some beds of
fine grained organic debris; mineral frac-
tion is silty clay loam; Teached, middle
Wisconsin peat (Farmdaie). 108-111-24,
9007570 RCYBP (1-9357); 130-133-28,

720%890 RCYBP (I-3358).

_ "Lover"-WISCONSINAN Sediments; Complex Basal Loess paieosol

133-143 (11.1-11.9) -
(3.4-3.5)

[1ATb

11Cgb-RL

Very dark gray {10YR3/1) siTty clay loam;
weak very fine to fine granular and crumb
structure; few thin ciay films; weak
stratification (1-Zmm); some large pieces
of charcoal and organic matter; leached
"Basal Wisconsin" soil on sediments.

Dark greenish gray (5GY4/1) silty clay loam
with few greenish gray {56Y4/1) mottles;
massive to very weak very fine subangular
blocky; few fine vertical root tubuies

with coatings; clear upper, abrupt Tower
boundary; leached "Basal Wisconsin" sediment.

GLASFORD FCRMATION - Kellerville Till Memper?

SANGAMON PALEOSOL developed in sediments of the superglacial
facies of the Kellerville Til1l Member, aor stratified -matertals

derived from them.

188-162 (13.2-13.5)
{4.0-4.1)

162-165 {13.5-13.8})
4.1-4.2)

165-177 {13.8-14,8}
{4.2-4.5)

177-184 (14,8-15.3)
[4.5-4.7)

i11ABgE

IIIBltgh

111323tgb

Greenish gray (5GY4/1) siity ¢lgy loam
{(heavier than above) with common dark olive
gray {5Y3/2) motties and coatings on peds;
wezk very fine subangular blocky structure
common fine vertical aac horizontal root
tubules;charceal and organic carbon flacks;
very abrupt lower boundary: leached.

Greenish gray and gray {5GY-5Y4/1) silty clay
{few pebbles); moderate fine subangular
structuyre; common root tubules; many thin
clay films and dark olive gray {5Y3/2)
coatings; clear lower boundary; leached
Sangamon paleosol on stratified ITlinoian
sediments or diamicton.

ark greenish gray {5GY and 563/1) silty
clay Toam, with common biuish gray {5B5/1)
mottles; strong fine subenguiar blocky

Structure; common fine and medium root

tubuies; continuous moderate clay films,

with thick clay and dark gray (SY4/1) coatings
along prominent vertical faces and tubyles:
gradual lower boundary; Teached; Sangamon
paiensol on stratified illinoian sediments

ar diamicton.

Jark greenish gray {5864/1: silty clay
with many sebbies; moderate fine to very
fine subangular tlocky, many thin clay
films with tnicker coatings on promiment
vertical faces and tubuies; gradual lower
boundary; leached as abcve.
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184-192 {15.3-156.C)
{4.7-4.9)

192-198 {15.0-16.3)
(4.9-5.0}

Description 4 con't.

11133tgh

As above, heavy silty clay, with occasicnal
pebhles; commen thin ¢lay films; clear

iower boundary; leached Sangamon pajessol

of stratified I1Tincian sediments or diamicton.

Dark greenish gray [5BG4/7) silty clay iToam
with few (55Y4/1) motties; massive to

weakly stratified; [ mm organic rich strata;
few pebbles of coal; abrupt lower contact;
Jeached stratified IT1inoian sedmients or
diamicton.

WOLF CREEZK FORMATION - Undifferentiated Pre-I11inoian Sediments
YARMOUTH PALEOSOL

198-208 (16.5-17.3)
(5.0-5.3)

208-219 (17.3-18.3)
{5.3-5.6)

219-240 {18.3-20.0)
{5.6=6.1)

240-248 (20-20.7)
(6.1-6.3)

248-280 (20.7-21.7)
(6.3-6.8)

260-263 (21.7-22.3)
(6.6-6.3)

WOLF CREEK FORMATION - Hickory Hills

{(Yarmouth Palegsol)

2688-282 {22.3-24.5)
(6.8-7.2;

282-300 (23.5-25)
(7.2-7.6;

VAL

1¥Bltgb

IVB21tb

V322 tgh

1V323tgh

IvB3tgd

VE3th

veh
MOL

Cark gray (5Y4/1) silty clay loam; very
weak very fine subangular blocky or
granular structure; organic carben flecks
{1-2 mm}; leached Yarmouth palessol on
swale-fill sediments.

Dark greenish gray (5G6YZ/1) silty clay;
mederate fine to very fine subangular
blocky structure; few thin and moderate
clay films and greenish gray {36Y5/1}
ceatings; gradual upper diffuse Tower
soundary; leached, Yarmouth paleosol
and swale-fi11 sediments.

As above, siltty cliay with cccasional
cebble; strong fine subangular blocky
structure; firm; common fine and medium
vertical root tubules; continucus thir
many moderate and thick c¢lay films and
olive gray (5Y4/2-3} coatincs; gradual
Tower boundary; leached Yarmouth paleosol
an swale-fill sediments,

As akove 511ty clay, with common.ye1iowish
red (5YR4/8) and olive {5Y4/4) motties.

Dark gray {5Y4/1) clay, with common yeliowish
red (5YR4/6-3} mottles; strong to moderate

fine (larger than above] subangular Biocky
structure; many thin and common moderate and
thick clay films and olive coatings (5Y3/2:
4/4; 5/6) along vertical root tubules and
prominent vertical faces; clear lower houndary;
leached Yarmouth paleoso] on swale-fill
sediments.

“0live (3Y4/3 and 4/1) <lay with occasional

pebbles and common yeilewish red (7.5 YR 5/6;
SYR 4/8) mottles; moderate fine (larger than
above) subangular blocky; very firm; common
thin few moderate clay films; clear Tower
boundary; leached Yarmouth palegsal on swaie-
311 sediments.

Tiil “ember

vellowish brown {10YR5/4) clay with cebbles
with common dark gray (5Y and 5GY4/° ), olive
(3¥ 2/3), and strong hrown {7.5725/8-5YR4/6;
motties; moderate fine o medium subanguiar
blocky structure; common thin c¢lay Tilms, with
thick oiive (5Y4 and 3/3} coatings znd
slickensides on vertical joints; gradual lower
boundary; leached Yarmouth caleosol on tiii.

Yellowish brown (10YR5/6} clay loam with
pebbies and common grayish brown {10QYR5/2}
and few strong brown (7_5YRS5/8) motiles;
firm; massive; leached $i11.
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Figure 13. Stratigraphy and particle-size data for Core 29 WH-2,
Old Brun Farm Section (Core 2-1 on figure 15).
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DEPTH
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Figure 15. Schematic cross section from cores at Brun Farm
Section (2-1 = 29 WH-2, figure 13; 2-2 = 29 H-2,
figure 14).

good, relatively high illite peaks, similar to those of the
Illinoian Kellerville Till Member deposits. (See also the
total phosphorus data in figure 14.) These "early" Wisconsinan
sediments probably represent local eroéion and redeposition of
the Illinoian sediments in Wisconsinan time.
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These "early" Wisconsinan'deposits are older than 28,720
RCYBP, but younger than the Sangamon Paleosol. There is only
evidence of minor soil development within them. These sediments
were deposited during the Altonian Substage of Illinois termin-
ology (Willman and Frye, 1970), and may be the equivalent of the
colluvial phase of the Roxana Silts (Heaven Forbid!}. These
very localized deposits are the only sediments of this age
recognized in southeast Iowa.

The typical thin basal loess sediments (which will be seen
in other stops) are mineralogically similar to the loess. If
these sediments are to be equated rock-stratigraphically with
the Roxana, then it must be admitted that the Roxana sediments
transgress the Farmdalian and even into the early Woodfordian
in this region.

Several other cores were taken around the Brun Farm Site.
Figure 14 shows the stratigraphy and data for another core about
50 feet from core 29 WH-2. At this site the Yarmouth Paleosol
is developed entirely on local alluvium. Figure 15 shows the

general relations between three cores in the Brun Farm location.
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Figure 16. Portion of 7.5 minute, U.S.G.S. topographic
quadrangle map (10 foot contour interval) showing
location of stop 3.
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STOP 3. The Mediapolis Section.

The Yarmouth Paleosol in the type area is deeply buried
and inaccessible. Consequently, additional reference sections
in outcrop have been designated (Hallberg and Baker, 198Q0).

At stop 3 (figure 16} we will visit an outcrop south and east
of Mediapolis, Des Moines County, which is designated a prin-
ciple reference section for the Yarmouth Paleosol and
Yarmouthian Stage. We will also review our deep core-drilling
in the area to demonstrate the complexity and problems with
paleclandsurfaces buried by till.

The Mediapolis Outcrop Section was designated as a
principle reference section because it occurs in a steep stream-
bank, and will likely be accessible for some time to come. The
outcrop section (Description 5, figure 17) exposes Wisconsinan
loess, over a Sangamon Paleosol developed in the superglacial
facies of the Kellerville Till Member (see data in Table 11}.
This is underlain by till (basal till facies?) of the Kellerville
Ti1l Member which exhibits an abrupt lower contact with the
varmouth Paleosol. The Yarmouth Paleosol is truncated at this
location and begins in the B-horizon. The remaining paleo-
solum is about 7.5 feet {2.3 m) thick. The upper 6 feet (1.8 m)
is developed in fine-textured, gleved, swale-fill materials
(Hallberg, 1980); the lower 1.5 feet (0.5 m) of the paleosol
is developed in the Hickory Hills Till Member just as at Yarmouth.

Cores were also taken from sites around the stream cut to
provide further information on this principle reference section.
The cores reveal complexities in the sub-Kellerville Till Member
surface. The Mediapolis-2 Core Site (figure 18, Description 6)
is similar to the outcrop section and provides more complete
data on the Yarmouth Paleosol and the Hickory Hills Till Member.
The Mediapolis~1 Core Site was drilled to bedrock to characterize
the complete stratigraphic sequence (Description 7; Table 11).
The Mediapolis-1 Core Site was located between the Mediapolis

Outcrop Section and another outcrop of the Yarmouth Paleosol
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Description 3. Mediapolis outcrop section; taken in steep sloping stream cut,
' located in the SEi, of the SEi, of the MWi, of sec. 36, T.72K.,
R.34., Des Moines County. Elevation approximately 755 fest.

(Description by T.E. Fenton, M. Collins, &.A. Miller, and

G.R. Hallberg.)

Depth-Feet
{m}

WISCONSINAN loess

0 -0.3
¢ -0.1)

—
[ ow]
nn
—

0.6~
(0.2-

(=3
wr O

?GLASFORD FORMATION?

wo
(=

Horizon
or Zone

Al

Bl

Descripticn

Dark brown (10YR 3/3) silt leam; with very dark
grayish brown (10YR 3/2} coatings on peds;
moderate fine granular structure.

Brown (10YR 4/3), heavy siTt Jloam; platy breaking
to weak fine subangyiar biocky structure; dark
brown (10YR 3/3) coats on ped faces, discontinuous
Tight gray (10YR 7/1, dry) silt “grainy" coats;
clear Tower boundary.

Dark yellowish brown (1GYR 4/4) silty clay loam;
moderate fine to medium subangular blocky structure;
brown (10YR 4/3) coatings, few fine dark brown

(10¥YR 3/3) soft (micrebial?) pellets.

Undifferentiated Sediments?
Hillslope sediments? or superglacial deposits?
With exhumed SANGAMCN or LATE-SANGAMON PALFEQSOL

[IB21t

T1E22t

123t

liBz4t

TI831t

‘0Tive brown (2.5Y 4/3) silty clay; with continuous

dark grayish brown (2.5Y 4/2) clay coatings; strong
very fine subangular blocky structure.

Dark grayish brown (10YR 4/2) ped exteriors, with

few pebbles; moderata medium prismatic breaking to
strong fing to very fine subangular blocky structure,
continuous IOQYR 4/2 ¢lay coatings. -

Grayish brown (10YR 5/2) silty clay, with few pebbles;
many fine dark brown (10YR 4/3}, and few fine vellowish
red (YR 4/6) mottles; moderate medium prismatic
breaking to strong fine to very fine subangular blocky:
yellowish brown (10YR 5/4) exterior clay coatings.

As above, silty clay; with many fine to medium
yellowish brown (10YR 5/6) mottles.

Mottled grayish brown (10YR 5/2) and yellowish
brown (10YR 5/6) silty ¢lay; structure as above,
few coatings; comman fine dark reddish brown
{5YR 2/2) Mn0 concretions.

GLASFORD FORMATION - Kellerville Till Member
Superglaciai facies; stratified sediments and diamictons.

-
O
1
-
~— L7

Iilp3ze

IIIB33

111834

Grayish brown (2.5Y5/2), silty clay with few pebbles;
many medium root channels w4ith strong brown (7,5YR
§/6) coatings; structure as above.

Band of dark gray {10YR 4/1) silty clay.

Grayish brown (2.5Y 5/2) silty clay with pebbles;
few fine yellowish red (5YR 4/6) and many fine
yellowish red (5YR 5/6 and 8) motties; structure
as above.

Mottled yellowish brown (10YR 5/6) and grayish
brown {10YR 5/2) siity clay; moderate medium
prismatic breaking to moderats mediun and fine
subangular biocky; many fine dark reddish brown
(5YR 2/2) MnQ concretions.
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Description 5 con't.

.0~ 6.4 171836 Light brownish gray {2.5Y 6/2) silty clay; '
8 ) moderate medium to fine subanguiar bdlockys
common fine strong brown {7.5YR 5/6 and 3}
motties.

.4~ 7.0 - {IIC-MOL Mottlad yellowish brown (10YR 5/6) and grayish

(1.9-2.1) brown {2.5Y 5/2) sty clay loam with pebbiss;
massive with some horizontal cleavage planes with
10YR 7/1 grainy coats; comnon fine dark reddish
brown {3YR 2/2) Mnd concretions; silty diamicton.

Abbreviated description to depth.

MOL Loam ti11 with some silty and sandy_zones.

1
L
—

—

—
[

[t

(AN el o~

- 9. ou As above, calcareous.
- 2,

Ui
W

{ )

WOLE CREFX FORMATION - Undifferentiated sediments:
YARMOUTH PALEQSOL
{See Mediapolis-2 for detailed description.)

(9.5-1?.% 1-111Btgh Truncated, gleyed sediments; Yarmouth Palecsol.
2.9-5.2

WOLF CREEK FORMATION - Hickory Hills Till Member

17.1-19.4 MOL Loam ti11.
(5.2-5.9}

Section ends at creek level; see Mediapolis cores 1 and 2.

{(figure 19). However, the Yarmouth Paleosol was not present,
and the Kellerville Till Member rests directly on the oxidized
and leached Hickory Hills Till Member (figure 20). Interpreta—
tion of the sub-Kellerville paleo~landscape from the outcrop
and core data (see leached-unleached boundary in the Hickory
Hills Till, figure 19) indicate that the Mediapolis-1 Core
Site was probably located on a topographic high in the paleo-
landscape. The preservation of the Yarmouth Palecsol in this
area is similar to the occurrence of sub-till paleosols in
other parts of Iowa (Hallberg, 1980). The poorly-drained
swale~fill sites are commonly preserved, while the higher,
better-drained positions of the paleo-landscape are not

preserved, having been planed off by glacial erosion.
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MEDIAPOLIS OUTCROP

STRATIGRAPHY

Outcrop Section.
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Figure 17. stratigraphy and particle-size data Mediapolis
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Deseristion 6.

Depth«Feet
{m}

Medianolis-2 core site; in road bed on south side cf east-west
grave] road which farms center line of sec. 36, T.72N., R.3d.,
about 1,000 feet west of cenier of section, at about 762 fest
elevation; Des Moines (ounty.

Forizon
or Ione

Jescrintion

WISCONSINAN Loess

0-9.5
(0-2.8)

9.5-10.0
(2.9-3.0]

n

COL Road bed and deoxidized and leached loess.

1ATL Basal loess palensol.

GLASFORD FORMATION - Kellervilie Till Member;'superglaciai facies?

15.1-17.0
{4.8-5.2)

17.0-19.0
(5.2-5.8)

19.0-18.3
(5.8-5.9}

SANGAMON PALEQSOL in upper part {see Mediapolis Outcrop and Core 1 section)

11Ab~ Sangamon palecsol in fine-textured sediments

1IIBth and I11incian £i17,

MOL Oxidized and leached, Toam-textured Illinoian till,
ou Oxidized and unleached, stratif

iad Toam-textured
ilts and sands.

2
3

ik
£i11-1ike materials and sorted

ou Dxidized and unleachec sand and gravel.

WOLF CREEK FORMATION - Undifferentiated sediments;

21.2-22.8
(6.5-6.9}

~r

2.6-24.0
{6.9-7.3)

24.0-24.9
(7.3-7.8}

Truncated YARMOUTH PALECSOL

Gray and olive (5Y5-6/1 and 5Y4/3} silty clay;
weak to moderate fine subangular blocky structure;
vaﬁm;mmmthnww%vﬁedwfﬂm,
continuous coatings on medium tubules; abrupt
upper boundary, @iffuse lower boundary; Teached
swale-fil] sadiments, “runcated Yarmouth paleosoi.

1827tgh

1827tgb As above, with common olive [5Y5/4) mottles; weak
to moderate fine to very fine subanguiar blocky;
very firm; few thin clay fiims, continuous med-
erate 0 thick coatings on vertical cleavage planes
and around medium raoct tubules, few grainy (silt}
coats; gradual owsr boundary; Teached swale-fill
sediments.

IB27tgh Light ¢live trown to olive orown (2.5Y 5/4 and 4/4)
silty clay. with few plive (5¥4/3) and yeliowish
Srown (10YRS/4-8) mottles; weak to moderate fine
subanguiar blocky structure; common fine and Tew
mediym structure; root tubules; near vertical joints
with grav coatings {2.5Y6/0), some slickensides

on large pressure faces along angular sianes; ¢rad-
ual boundaries; Teached swale-fill sediments.

iB3tgh Grayish brown and olive {2.5Y 5/2 and 3Y5/3) siity
clay loam with common yellowish brown (10YR 3/6)
mottles; weak to moderate fine subangular %o
angular biocky structure; very Tirm; common thin
clay coatings and grainy {siit} coats, with con-
tinuous gray ¢oatings on vertical jcints; common
fine horizontal and vertical exped tupuies with
ircn oxide and clay coatings, graduat boundaries;
Teached swale-fill sediments.

1IB3th vetlowish and dark yellowish brown {10YR5/6. 5/8,
4/6% silty clay with few pepbiss, and common olive
gray (5¥5/2) mottles; moderate fine angular o
supancuizr plocky: wery firmy clay coatings aleng
and adjacant to vertical s; leached tiil-
derived sediment.
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Figure 18.

Description 6 con't.
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WOLF CREEX FORMATION - Hickory Hills Till Member

32.0 - 36.0
{9.8-11.0)

36-33
11.5-11.5)

Oy

ITIB3tE

MOL

MOu2

MoU

Stratigraphy and particle-size data Medjapolis-2 Core Site.

As above, clay lcam; with praminent greenisn gray

s
(5Y¥5-6/7) joint Fitling; gradual upper,
lower boundary; leached ti1].

diffuse

Yellowish bDrown (1CYRE/6-8) Toam till, with common
fine gray 2.5Y6/1-2} mottles continous along
Jjoints; fine iron-oxide concretions; few vertical
raot tubules with iron-cxide stains; leached till.

As above; with few large hard secondary carbonate

concretions; very firm; unleached :ill.

As above; very few small secondary carbonate

concretions.
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Description 7 con't.

MGL

MOL

YeiTowish brown and light orownisn gray [10YR

578 and 2.3Y6/2) clay loam to Toam with few

iight olive brown {2.5Y5/4) mottles; massive;

common fine vertical root tubules; varies from sticky
toloose consistence; leached diamicton.

Yellowish brown (10YR 5/6 and 5/3) Toam and
sandy clay loam with few light grayish brown
(2.5-5Y6/2) mottles; massive; loose to slightly
sticky; diffuse upper boundary, ¢lear lower
boundary; leached, locse {low density), weakly
stratified silty and sandy zones, but tili-like
throughout; Illinofan diamicton.

GLASFORD FORMATION - Kellerville Till Member: Subgiacial facies; basal till

15.9476.7
(4.8-5.1}

16.7-20.3
(5.1-6.2)

WOLF CREEK

22.0-27.0
(6.7-8.3)

27.0-29.7
(8.3-9.1)

29.7-40.0
{9.1-12.2)
WCLF CREEK

40.0-41.0
(12.2-12.5)

41.0-53.0
{12.5-16.2)

MoL

MOJU

Yellowish brown {10YR5/6-8) Toam £i11 with common
strong brown (7.5YRS/8) mottles; massive; slightly
firm to friable; clear upper boundary, gradual
lower boundary; abrupt increase in density and
consistence from unit above; not stratified;
leached I11incian till.

As above, with continucus strong brown iron oxide
ccatings along near vertical joint; slightly firm;
calcareous but only slightly effervescent; abrupt
lower contact unleached I11inofan till; all of the
IMlinoian diamicton and ti17 units from 11.6 to

20.3 feet show abundant ¢oal in the pebble fraction.

FORMATION - Hickery Hills Ti11 Member

MOJL

MOJU2

MoJy2

MO U~
MRJU

Yellawish brown (T0YRS/6) Toam till, with many
grayish brown streaks and mottles, and manganese
and iron oxide stains; massive, jointed; very

firm; zbrupt upper, gradual Jower boungary; abrupt
increase in density and consistence from above umit;
ieached ti17; no coal is present in pebble frac-
tien from this unit down.

As above, but calcareous [{strong effervescence},
ti11, with secondary carbconate coatings in
Jjoints and few medium concretions.

Ti11 as above with large secondary carbonate con-
cretions, and gray to olive gray {5Y3/1-2) along
joints.

Ti11 as above without carbonate concretions;
gray mottles increase with depth.

FORMATION - Aurora Till Memoer

au

MOJU

Oxidized, unleached medium sand.

Oxidized, mottled, jointed, £ill, with numerous
sand and gravel breaks; abrupt lower contact.

ALBURKETT FORMATION - Undifferentiated £ill

MRU

Ju

Gray to olive {5Y5/1 tq ¢) mottled, unleachecd,
texturaliy uniform till, gradaticnal with Tower
unit.

Dark gray to dark greenish gray (5Y-56Y 4/3
2

un-
Teached tiTl, with few gravel breaks 68-7 t

y
J
fee

ST. LOUIS LIMESTONE; Mississippian; Weathered bedrock.

72:0 to depth
121.5 to depth)
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Sketch of stratigraphic relationships near Mediapolis, lowa.

Elevation o T o
=] o O
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Figure 19. Schematic cross section from cores and outcrops at

Mediapolis Section.
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STRATIGRAPHY
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Figure 20. Stratigraphy and particle-size data for Mediapolis-1
Core Site (P.P. - calibrated penetrometer data, in
tons/sqg. £ft.; other abbreviations see figure 6).
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Figure 21. Portion of 7.5 minute, U.S.G.S. topographic quadrangle
map (10 foot contour interval) showing location of

stop &.



STOP 4. The Pleasant Grove Section (29-PG-21) - Iowa Style.

Till-till contacts between the XKellerville and Hickory Hills
Till Members, where the intervening Yarmouth Paleosol is missing,
are quite common. This was inferred at stop 3. The Pleasant
Grove Section in Des Moines County is an excellent example of
such a contact. As shown in Description 8 and Table 12, an
abrupt change in color, texture, mineralogy and density occur at
the contact of the Kellerville and Hickory Hills Till Member.
Where the section was described the top of the Hickory Hills Till
Member was leached, but in many places along the exposure the
Hickory Hills was calcareous to its upper contact.

At this site the two tills can be easily compared. Feel
the textural difference, the difference in consistency (density)
and look at the differences in pebble lithologies.

Description 8. Pleasant Grove Section (29-PG-21); a road cut on the west
side of relocated county highway X-31, located in the NEi,
of the $E£i, of the SEi, of the SEi, of sec. 21, T.7IN.,
R.4W., Des Moines County, Iowa; elevation at top of cut
approximately 685 feet. The cut is a borrow area on a
hillslope, and begins in I1linoian til17; vertical cuts
Just to the south show thin Toess over a Late-Sangamon
or Sangamon Palsosal.

Depth-reet Horizon
{meters) or Zone Description

GLASFORD FORMATION - Kellerville Ti11 Member, subglacial facies, basal till.

a3 -2 . oL Yellowish brown {10YR 3/6), loam till;

(9 - 0.6} texturally uniform; firm; abundant coal,
black shale, siderite concretions
(Pennsylvanian lithologies in pabble
fraction).

2 =7.9 ou As above, gray mottles increase with depth,

0.6~ 2.4} abrupt Tower contact.

0~

{

WOLF CREEK FORMATION - Hickory Hills Ti17 Member

7.8~ 9.4 oL Strong brown (7.5YR 5/6) leam £ill; some

(2.4-2.9) iron oxide cement; no Pennsylvanian iithol-
agies, very firm; maximum desth of Jeaching
1.5 feet (0.5 m), but in places nc leaching
evident at contact.

9.4-10.4 ou Strong brown {7.5YR 5/6) loam till.

(2.9- 3.2)

0.4-10.9. 0z As above with abundant secondary carborate

(3.2- 3.3) concretions; calor grading to yellowishn
brown (10YR 5/6), or dark yellowish brown
(10YR 4/8).

10.5-18.7 [N Yellowish brown to dark yellowish brown

(3.3- 5.7} Toam ti11; some joints with iron-oxide

stains; gray mottles increase with depth.

66



0'vI
et

FreT
§°€1

“I°d

st Baaguatyy  £3lsue(

SHIPUHT M 1P CUOLYICAS W 7 T(e BN 40 SBIRUOGUERD XIJTeR Csse(g C(Q°H - ulu Ae) tAeaang (eoibojoay aje1s stoul||] o) Ag soshjeuy - “[[Ix

'

9°12
el

el
¢'1e

“1d

6'62

9°4g
G2t

9°6¢
L7hE

1M

1072

207¢

€9l

98°1
6871

641
08'1

a3/b

§°9¥
65l

g'el

1ev

L76¥

¥oov

6°5F
g6y

§'8E
[ as

(813
1°L¢
vit
€8t

i

£°4E
1"t

pres

0°ve
8¢t

119E
£'8L
6764
£V

g8 vt
6'6¢

%
172t

€560
6°6E

Ay
€0k
el

€1
£78¢

.-
LS

1°¢2

b 81
L70¢

9°0¢
0°t2
¥ 0
¥'ie
o

A
a8 74

Ae |2

9715 o(apMed

201
#4i'0
201

511
0e’1
B89'0

el
90
21l
G56°0
A0

L£°0
o

S2°0
ov°o
e 0

o0
€20

1£°9

6170

SE°0

a/d

-670I
)
£°11

811
11
g

61
A
1-21

§°1T

201
68
6

6°¢1
411
it

¢ 1%
£'01

§°01
6°ET

]
£°%
85

§°5
|
0°4

6°§

Lt
G

£°9

£°01
'8
S’y

8L
L8

o8
£

66 x 0z {1 €9 111 §°6lx N0
e D°51 no
6'G  x 02 91t 11 9Hlx N0
€19 2oz 02 1 2 U 19 1802 ot no
£'9 12 61 09 “LLE G« NO
9« 12 1 *LiI 92T A0
Ve pet no
bL 69 92 -~ kw2 1§ 021 no
£9 0z 02 09 S TS SRS § PR (1]
6°¢ €2 61 85 16M#t 801 no
AL I €2 0z 4§ LU 9701 D
18 i 6 -- 81 £°§ 12 8T 19 €80z 50T no
9 2 A 19 1l 6'6x NO-
6L tl 12 2 ol o 86 no
5°G 92 02 b5 111 96 x N0
vz 12 61 09 0% §'6 o
£z ¥'6 no-10
oz &1 &% 2¢O 18 0

Jaquel [111 SLLtH AIOAI 1 - NOLLYKI0S HID 170K

9'¢ g1 g 95 £0sE 67/ no
¥'E # 51 0t % “LLl 9L x ne
6'¢ ¢! ne
teo) 69 04 i 8 6 8't i1 bE 8k 1802 04 NG
b€ ¥ Il G2 85 1l 99 x o
0°¢ 81 1€ 15 805¢ 29 no
29 9§ g€ 9 e 2% 0°9 ne
G'e * L1 0g £g Ll 9°G « 10
2z e} 99 1§ T A S T A | 14 no
{1 5t bY 080¢ 0°% no
€L 49 e s 0 € 0t 10
6°¢ * o1 9 9§ ‘Ll £2 » Ao
e Ao
ST 0

{113 (eseq fsa(dey |R1oR)BQNS ‘uaquap |11 BLLLAMSLLSY - NOILVWYO] GHOASVTS

_ g -

e) S9jON  "xi 4D pastL S "0l w\u NED SRS N S ‘Q {1023} auuz Jo
yadag  UOZEAGH
59160104317 UOfIoRAS-pULS ABojesauiy Ae(d a{dwes

*(Tg-9d-62) uol129S aA0LY jueses|d ejep Aa0Rd0QE] 21 Olqe]

67



TTEG i W MUSCATINE 26 M,
(WAPELL) WAPELLD 3.8 Mi

o =Y

Fi Port e, ﬁ.S.G.S. topographic guad
rangle map (10 foot contour interval) showing
location of stop 5.

[oT—

STOP 5. The Bjork Farm Transect.

At the Bjork Farm Transect we will view a series of core-
holes and 2 outcrops. The purposes of this stop are 1. to look
at the relationships between the superglacial and subglacial
facies of the Kellerville Till Member; and 2. to examine the

landscape relationships of the Sangamon or Late-Sangamon Paleosol;

and 3. to observe a local late-Wisconsinan or Iowan erosion
surface developed on the Illinoian deposits.

In a series of core-holes, beginning on the divide (figure
23; Description 9; Tables 13 and 14}, below the Wisconsinan loess

& Sangamon or Late-Sangamon Paleosol is developed in the
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Bjork Farm Transect

ELEVATION

Feet
690

580

670

660

Kellervitle Till Member

T e = =

650 Subglacial

facies

0 50 100 Feet . t/\
1

0 10 20 30 Meters

640-

Figure 23. Schematic cross section of the Bjork Farm Transect (outcrop sections
adjacent to core -4). Note that the transect cuts across the inter-
fluves from 58H-3 to -1, and from 58H-2 to -4.

Table 13. (lay mineralogy for core site 58 H-3, Bjerk Farm Transect.

Jepth Horizon EX. ILL. K+C
{feet) or Zlone -3

WISCONSINAN Loess

6.1 wDL 67 22 11
6.7 oL 89 1% 12
10.0 oL 75 15 10
11.0 oL 583 18 14

(11.0 vermiculite peak apparent}

Late SANGAMON Pedisediment and Paleosol?

11.5 114215 Very broad expandable peaks;
12.1 11A22H i11ite present; mixed layer?
12.9 1IC-A23b7 "

GLASFORD FORMATION - Kellerville Ti71 Member; superglacial facies.
LATE SANGAMON PALEQSCL irn upper part

13.5 111821tk Broad expandable peak; jl1lite present,
but obscured.

15.0 II1B23tb Broad expandable peak; {llite
present; chlorite peak

15.4 ITIB3Lth present.

16.3 111832b 51 29 2Q

3road, but clear expandable peak, chlorite
peak presant.

17.5 MoL 45 35 20
Chlorite apparent.
18.0 MCL 45 28 q

Chlorite apparent.

69



LEa) £g
Leoy 19
{9
[G
Lecd £5

S330§  "X°l 47D

re

8

£9

6€

%3

6

v

51

[ 9

WS 00l

sathooy1l] uoiyoeds-pueg

1°1 {1

02
1°¢ 0z
80 12
NIx 61
B0 02
T+ 61
L1 2T
‘THx {1

0g

02
/3 o

ie

£E

6¢

Ty
gt
)
it
a1
12

G€

-y -

I

95

145

i

oF

87
et
I
9t
89
65

X3

Abojeaauyy Aeyy

08°'1

971
1871

23/6
A1isuag

20°0

1070

{1°0

SE°0
G1°0
S2°0
10

B8G'0-

a/3

9'61

|74
0792
£°te
0741

b°b

2]

S8JRUOQE]) X |[A3e)

9°pE

0°8E

LE2

9741

gLl
L7322
£'81
b

oa

0°e

£°9
£t
9k

S°¢

g1

*sa1oey

eJ

|4 97 /£ €761
€764 B 6°9
676§ L°tE ]
gr1e 1°8€ ot
yoos 081 9°8
[ 2'e9 A A
bte 27hs vel
164 811 16
862 9192 PEl
8792 {4 GU6¢
6'9¢ 1°62 0°8y
9°9z 56l 6°te
r°e9 872l 8 €2
£°6€ 9" L2 1°4¢
£'88 Ly 9°9

8'€e [t §0e
0°fe 0°0s 0’62
2 0E 6% 6°EZ
0°02 0'8¢ 0 et
12 601 0°5E
1°%E 1°0% 24
vve 0l 9 1E

ueoy no

0 pue § 10

weo| Apueg no
uodtweiq 79 MK
puvs 0
uogI LR L LS NOW
S3LLS ny

9 pue § 10

ueIo e Lg 1
uold Lue | NoW
uBgSEe L] 9 10H
Lt NOW

1:mm. o) no
uogatueLg 17 151
puesg ne

» M-I & oW
BL-ELN oW

¥ LLYL » new

Litd NOK

x HOPDLME L (D LS » oW
uojotwerq 1y 1§ now
U033 lwe i 10
[RR3 ] o

LR 100 BIodAS *uBqUay [EEL o1 [ 1AIOLL3Y - NOTIVWHOA

I&l
pueg s Ae)
B715-9|0ttey

suoyz 4G
|etdatey uozZ Laoy

a1 dues

‘uolyaas uuey yaoly ‘eiep ALlojedoqe] peuctLyLppy

Lo o=

L L = W Ry T [y S Sy WU X P FE I ST
* *

[*8)
*

E|
29 (1)
8'p (1)

QIGISY T

(1oa4)
y1dag

vl aige)

70



<quadedde yead ajlaoly) - 3 A
. wny gotQ o= Aepd CA91DW0APAY A BZLS EJRIMEG
CMeyNI LY Q[ - wOLideay wm ROt > Ul S0 $97e0U00URD X LAJR fSSBLY TGTH - Culw felg thoauns |edatboloag axels stoutif] ayl Ay saskiewy - “Ix
-gsapal - 07 ‘Ae|o - 7 tweol Aepd - ) th[areab - g fApues - § AILLS - LS leldIRY
¢0JDFN0 }SE3 A0 }50M Wod) 40 M ty-f G2 9400 ul ydap - (p) ruadag

09 1§ OF ¥ 9 670 92 O kb €871 S0 §Cl v 'z wve LW 8TE2 1l oW b°si(v)
szrg §IT 26 £z §ve LT 8UeE Latt now - 9 vy
61 1 0§ 1671 o0z'0 2@l goL 0 EWE Lt 07 T N0W 8°€1(V)
@oy 1o v5 66 0§ & 1’1 22 62 6 61'¢ 101 S8 9’1 s'€E 0V 2'EZ e oW 6°21(Y)
61 Lz ¥& €81 69 266 6762 _ Lt Taw €21(b)
e 8z 15 PR R R TR 117 LLiL nOW H
Tl 61 1z 09« VD 92l vB 2'e 062 0w 0°EE x LU x  NOCK M ¥
e 61 06 16~ 0 BZE [8 I'v 0°0E  00F O°CE x LIl x  0OCH tov
jeol 14 8y 6b - OF 02 OF 0§ g2:0 ST D6 Gz ' Ve 6762 YS! noew "
62 LW b2z 1 norw #
oy 6v Wb 1§ 8 0 0T o PR N S R 2 L BurH H
9z 1z 4 %0z 9o 81T zol 9T 9% oEh vUed Litl UK M
g5 €5 2w - e b0 ¥l 6270 2L 98 R 20> T A VS i 1 (el miew t
€2'0 801 88 0z e 9T 97ER LUt noew H
1z 0 6y 161 [z'0 LIV 26 gz 162 GSb V'S L1 nork M
60 2l UL Ttz 0E T 6°E2 T NOPH "
€5 s (b b ¢ 2t D2 ££ M 6T 9o 90l 0 8’z &€ eer  €a LLiL noCH M

SLLiT pRSeq CsBloRy (E1OR[HONS CAAQUSH {{EL BLLIALDLLN -

(IN3} AOW M
el oW M
29 - tTie Tt uojo e ld § now M
26l 9°09 e uo3o (e (L AiCK M

3,u00 §T 319BL

71



superglacial facies of the Kellerville Till Member. The
Kellerville consists of interbedded silty diamictons and some
sorted sediments (figure 25). This can be traced down through
the landscape to site 58 H-4 (figure 23; figure 27) on a late-
Wisconsinan (Iowan) erosion surface. Here, the superglacial
facies is about 7 feet (2.1 m) thick and has a friable to loose
consistency, and a moderate density (figure 27). The base of
the superglacial facies is an abrupt contact with the under-
lying firm and dense, texturally uniform basal till ( or sub-
glacial facies).

Core site 58 H-4 is immediately adjacent to two stream cuts
which expose the sediments as well. A shallow cut on the west
exposes about 4.5 feet (1.4 m) of the superglacial facies.
Figure 28 is a photograph of a portion of this exposure showing
the contorted, intercalated mixture of sediments which occur
(see Table 15 also). To the east in a larger exposure (figure 29)
up to 4 feet (1.2 m) of these superglacial deposits abruptly
overly the dense and uniform basal till facies. At this section
a large lense of folded sand and gravel is incorporated at the
top of the basal till facies.

While examining the outcrop sections, also note that
bedrock outcrops in the base of the hillslope on the south
side of the valley.

As summarized in figure 30 there is a marked difference in
the range of textures in the two facies. The basal till facies
is quite uniform, while the superglacial facies has a wide-
range of sediments (see also figure 2). There is also a marked
difference in consistency and density. The superglacial deposits
tend to be loose and friable and range in density from 1.54 to
1.80 g/cc (Table 14; figure 27). The subglacial or basal till
tends to be firm to very firm, exhibits jointing, and ranges
in density from 1.83 to 2.06 g/cec.

As shown, one of the principal characteristics of the super-
glacial facies is its variability in texture and sediment type.

In some sections it is composed wholly of interbedded and
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$10ping upland SuUrTage 10 Ine A%, OT LA Mwr, UT ine
SWi of sec. 22, T.73M4., R.Z., Louisa County. (75 feet

© of center line of gravel road; 457 feet N of SW -3
Fance line.} £levation approximately 8§91 feat.

Depth-inches {feet) Horizon .
{meters) or Zone Description

WISCONSINAN LOESS

0- 4(0 -2.3) Al Solum
(¢ -0.1)

a- 13 (0.3- 1.1) Az
(Q.3-0.3}

13- 50 1 1.1- 4.2) B
(0.3-1.3)

50- 71 ( 4.2- 5.9) C-MOL Light silty clay lcam; lecess.
(1.2-1.8)

71- 90 ( 5.9- 7.5} MOL-DL $i1t ioam; loess.
{1.8-2.3)

$0-135 ( 7.5-11.3}. DL Light brownish gray (2.5Y 6/2) siit loam:
{2.3-3.4} comrmon fine to medium strong brown

(7.5YR 5/6 and 3) mottles; massive.

LATE-SANGAMON Pedisediment? and Palensol.

135-145 (11.3-12.1) iT1AZ1b Dark yeilowish brown {10YR 4/4) silt loam;
{3.4-3.7} massive to very weak granuler; few fine
charcoal flecks; common fine dark reddish
mrown (5YR 2/2) Mn oxides and few fine
vellowish rad Fe oxides.

145-152 {12.1-12.7)} 11A22b $i1t Joam, as above; weak medium prismatic,
(3.7-3.9) brezking to weak fine subanguiar blocky
structure,
152-160 {12,.7-13.3) IICh-AZ3G? Dark yellowish brown (10YR 4/4) light clay
{3.9-4.1) {B1b?) loam; massive to very weak fine subangular

blocky structure.

-- Stone Line --

GLASFORD FORMATION - kellarville Ti171 Member, supergiacial facies
LATE-SANGAMON PALEQSOL in upper part.

160-169 (13.3-14.1) TIIR21tH Strong hrown {7.5YR 5/6) light silty clay
(4.1-4.3} with occasional pebble; common fine 1ight
brewnish gray {2.5Y 6/2) and yellowish red
{EYR 4/4) mottles; moderate fine <o medium
angular blocky; discontinuous clay coatings;
many fine Mn oxides.

169-177 {14.1-14.8) 111B22tb Dark yellowish brown (10YR 4/%) iight silty
(4.3-4.5) clay, with occasional pebble; common fine
strong brown (7.5YR 3/6) and light brownish
gray (2.5Y 6/2) mottles; nearly continuous
dark brown (7.5YR 4/4) clay coats; moderats
fine to medium angular blocky; common fine
to medium Mn oxides.

177-185 {14.8-15.4; 117823th Mottied yellowish brown {10¥R 5/5) and
(4.5-4.7) Tight brownish gray (10YR §/2} silty clay
Toam (no pebbles?}; commen Fine yellowish
red {5YR 4/2) motties; strong Tine o very
£ine angular biocky; neariy continucus dark
veliowish brown [10YR 4/4) clay filmss
comman fine to medium Mn oxides.
185-192 {15.4-156.0) 1118315 Mottled as above {10YR 3/6 and 2.5Y £/2)
(a. E} silty ¢lay loam (no pebbles}; common fine
strong prown {7.5YR 5/6) mottles;
mederate medium prismatic breaking to
weak medium to coarse subangular blocky;
many fine Mn oxides.

192-20 (l?.ﬂ-lF.B) 1132y Mottied light brownish gray [2.5Y 6/2}
(4.9-5.3) ane yellowish brown {10YR 5/6) siity clay
loam with Tew pebbles; mot<ies and
structure as above,
207-235 (17.3-19.6) TRIC-MOL Coler as ahove, heavy silt Toem witn
(5.3-6.0} Jebbles; tili-iike but variadble texture,

with some thin silty and sandy seams.
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Description 13, SBjork Famm Transect; core site 38 H-1 Tocated on high sloping
interfluve in the NW1, of the SWi, of the SWi, of sec. 22,
V.73N., RU3W., Louisa County. (58 feet £ of center line of
gravel road; 104 feet S of SW i-i fence Yine.) Elevation

678 feet,
Oepth=inches ({Teet) Hordzon
(metars) or Zone Description

WISCONSINAN Loess
0- 3 ({0.0-0.3) Al Dark grayish brown (10YR 4/2) siTt lgam;
{0.0-0.1) moderate very very fine granular
structure.

{ 0.3~ 0.7) AZ Grown (10YR 5/3), with minor dark grayish
.1-0.2) : brown (10YR 4/2) silt loam; moderate
medium platy; discontinuous Tight gray
(10YR 7/2) grainy silt coats.

2 {0.7- 1.9) Bl Brown {10YR 4/3) and dark brown {10YR 3/3)

{0.2-0.3) siit Toam; weak Tine to very fine sub-
angular blocky; discontinuous light gray
(10YR 7/2} grainy coats.

{ 1.0-1.7) B2t Yellowish brewn (IOYR 5/4) light ta

.3-40.5) medium $ilty clay lcam; moderate very fine
to fine angular to subanguiar blocky;
discontinuous clay films and light gray
grainy coats; continuous yeliowish yellowish
brown {10YR 5/6) coatings on exteriors;
few medium dark reddisn brown {5YR 2/2)
Mn oxides.

12- 20
(0

20~ 27 7= 2.3) B22t Yeilowish brown (10YR 5/8) medium silty

) clay loam; few fine brown {I0YR 5/3) mottles;
weak coarse prismatic breaking to moderate
Tine to medium angular blocky; discontinucus
tight gray grainy coats; continuous moderate
and thick dark yellowish brown (10YR 4/4)
clay films; common fine (5YR 2/2) Mn oxides.

—
=
—
|
(=

.3- 2.8) B23t Yellowish brown (10YR 5/6) light silty clay

.9) loam; few fine brown {10YR 5/3) and strong
brown (7.5YR 5/86) mottles; moderate med:um
to coarse prismatic breaking to moderata
fine subangular blocky; continuous dark
yellowish brown (10YR 4/4) clay films and
discontinuous light gray (10YR 7/2) grainy
codts; commen fine Mn oxides.

27- 3
{

Qo

g
i

O

34~ 40 ( 2.8- 3.3} B31l¢ Yellowish brown (20YR 5/6) 1ight silty clay

1.0) Toam; many Tine yellowish brown (10YR 5/4)
and common fine strong brown {(7.5YR 5/6)
mottles; weak coarse prismatic breaking to
moderate fine and coarse subangular blockys
nearly continuous clay films and discon-
tinuous grainy coats.

=)
W
[

40- 49 { 3.3- 4.1} 332t Yellowish brown (10YR 5/4) heavy silt loam:
( 1.2} few fine brown {I0YR 5/3) and strong brown
(7.5YR 5/6) mottles; moderate coarse
prismatics breaking to weak medium Sub-
angular blocky; common very fine pores;
few discontinuous brown {10YR 4/4) clay
films.

LATE-SANGAMON Pedisediment? and Paieosal

5 é 4.1- 5.4) IIA21b Oark yellowish brown {I0YR 4,/4) silt

L.2-1.7 Toam; weak coarse platy; thin patchy
tight gray {10YR 7/2) grainy coats; few
very Tine Fe oxida segregations, few
fine Mn oxides.

=
w0
b
e
-

4= 5.3} 174225 Jark yellowish brown (10YR 4/4) joam;

.9) weak thin platy structure; thin patchy
light gray (10YR 7/2) grainy coats; many
fine dark reddish brown (5YR 2/2) Mn
oxides.

o

o

1
et
(s )
fers i}
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Description 10 con't.

5,3- 7.1) 1181th Yallowish brown {I0YR 5/6) loam; weak
(1.9-2.2} medium prismatic breaking to weak fine
to medium subancular blocky; Yew
discontinuous dark yellowish brown
{10YR &/4) clay films.

-- Stone Line --

GLASFORD FORMATION - Kellerville Till Member, superglacial facies {occasional
. nebbles througnout)

LATE SANGAMCN PALECQSOL in upper part.

35- 92 {

7 7.7] II1821tb Strong brown (7.5YR 5/6) clay Toam; few
(2.2-2.

) fine grayish brown {2.3Y 5/2) motties;
moderate fine to very fine subanguiar
blocky; neariy continuous dark brown
(7.5YR 4/4) clay films; few Tine Mn
oxides,

92- 97 { 7.7- 8.1) 11IB22tb Strong brown (7.5YR 5/6) clay; common
2.5) fine yellowish red (5YR 5/6) mottles;
strong very fine angular blocky;
continuous clay fiims.

§7-107

( 8.9) 111823tb As abave; many medium dark reddish
2.

1-
7) brown (5YR 2/2) Mn oxides.

9- 9.8) 111B24th Yellewish brown (10YR 5/6) heavy clay

0 Toam; moderate medium prismatic breaking
to strong fine angular blocky; nearly
continuous dark brown (10YR 4/3) clay
£iims on prisms; common medium (5YR 2/2)
Mn oxides.

{

5
107-117 {
(2.7

-10.5) 111825thb Yellowish brown (10YR 5/6) clay loam;

3 common fine light brownish gray {10YR 6/2)
mottles; moderate medium prismatic breaking
to moderate fine to medium subangular
blacky; discontinuous dark brown (:Q¥R 3/3-4)
clay coats on prisms.

117-126 { 9.
(3.0-3.

126-136 (10.5-11.3) 11IB31tb Yellowish brown (I0YR 5/8) heavy loam; weak
(3.2-3.5) mediun prismatic breaking to weak medium to
coarse subangular blocky; few dark yellowish
brown (10YR 4/4) clay films on prisms; few
fine reddish yellow {7.5YR 6/8) Fe oxides.

136-145 {11.3-12.3) II1B32b Yellowish brown (I10YR 3/4} heavy loam;
{3.5-3.7) common fine yellowish brown (10YR 5/6)
mottles on vertical faces: strong coarse
and medium prismatic breaking to weak
mediun to coarse subangular blocky; nearly
centinuous dark reddish brown [5YR 2/2)
Mr gxide coatings on prisms.

3-12.5) I1I833b As above; loam; moderate coarse prismatic;
.3} alsa with secondary carbonate on prism
faces.

145-130 (12.
{3.7-3

—_
=
(=]

150-148 { - £-MOL2 As above; loam; weak orismatics secondary
(3.8-4.3} carbonates oresent; till-Tike material
with suptle stratification.

contorted sediments, while at other sites (Mediapolis Corxre-1)

it is made up entirely of soft to friable till-like deposits.
The nature of the Sangamon surfaces and paleosols are also

of interest at this site. Core Site 58 H-3 is located on the

gently-sloping narrow divide. Sites 58 H-1 and -2 are on
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Figure 26. Stratigraphy, particle-size, and phosphorus data,
Core Site 58 H-2, Bjork Farm Transect.

interfluve surfaces branching off from the divide.

erosion surface and interfluve.

Site 58 H-4,

is on a pediment, cut into the interfluve forming a lower-lying

To place the setting of the Bjork Transect in perspective

we must start at the primary divide.

The Mediapolis flats area,

which we have driven across and where stop 6 will be located

(figure 31), is the primary divide.

As will be shown, these

broad tabular primary divides, in the area of the Illinoian

deposits preserve modified, but undissected remnants of the

constructional surface of the Kellerville Till Member, beneath

the loess. These broad tabular divides, such as the Mediapolis

flats, change into long and more narrow surfaces which gradually,

but continuocusly slope toward the major streams which dissect the

region. The Sangamon Paleosols encountered beneath the

Wisconsinan loess on these long divides have all been similar,

and have all resembled the paleosols from core sites 58 H-3 and
All the

paleosols on these types of divides have had the appearance of

-1 (see Hallberg, Wollenhaupt, and Wickham, 1980).
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Figure 28. Photograph of portion of west exposure, Bjork Farnm
Transect, showing superglacial facies sediments.

Tabie 15. Particle-size data for sampies in figure 28.

Clay Sj"h: fand
1- 22.4 34,2 23.4
2 - 8.6 13.3 76.4
3~ 26.8 37.7 5.5
4 - 29.8 26.8 43.4
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Figure 29. Photograph of east exposure at

Bjork Farm Transect.
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Figure 30. Summary of textural data, Bjork Farm Transect.
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well or moderately well drained soils. In all instances they
have also resembled the Late-Sangamon Palecsols in that the
materials in which the paleosol developed consist of an upper
unit of pebbleless loamy sediments (pedisediment?), which over-
lie the Kellerville Till Member. At times a stone-line is
evident between the two materials. The paleosurfaces upon which
these paleosols developed are not entirely analogous to the
Late-Sangamon surface, however. The typical Late-Sangamon
surface is a stepped erosion surface, or pediment, which is
inset below the local divide (Ruhe, 1969; Hallberg, et al., 1978).
The Sangamon Paleosols just described occur on gently sloping
divide surfaces. The presence of the Stone—line, the pedisedi-
ment, and the consistent prresence of the well-drained paleoscls
all indicate that this is an eroded surface as well. However,
these divide surfaces appear to gradually slope away from the
remnant constructural surface of the broad Mediapolis flats area.

Another complexity in the Sangamon Paleoscls and surfaces
occurs along the interfluves which branch off from these narrower
divides. In most areas the interfluves join these divides with
a simple, gently rounded shouldef, and then slope away from the
divide. Often there is no evident backslope between the surfaces,
indicative of the stepped-erosion surface. The Sangamon Paleosols
on these interfluves are very similar in all aspects to those
described on the narrow divides. Core site 58 H-1 (figure 25)
is a good example of this type of Sangamon Paleoscl on an inter-
fluve. It can be compared with 58 H-3 (figure 24) which occurs
on the adjacent divide surface.

In some areas more typical Late-Sangamon surfaces and
Paleosols are developed on the Kellerville Till Member. The
stepped-erosion surface, or pediment morphology typical of the
Late-Sangamon surface tends to be well developed in two settings:
{1) in highly dissected areas near the major streams; and (2) in
areas where the superglacial facies is thin or absent, and the
erosion surface is cut into the basal till facies (Hallberg,
Wollenhaupt and Wickham, 1980).
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STOP 6. Mediapolis Flats (Core Sites 29 WH-7 and -3).

The objectives of stop 6 will be to view a paleo-drainage
sequence of Sangamon Paleosols on a modified but undissected
remnant of the original surface developed on the superglacial
facies of the Kellerville Till Member.

Several cores will be laid out to examine. Beginning on
the west at Core Site 29 WH-8 (figure 32) we will examine a
well-drained Sangamon Paleosol on a remnant knobk on the
Kellerville surface. On and around this knob the Sangamon
Paleosol exhibits a reddish-colored, well-developed B-horizon,
within the superglacial facies of the Kellerville Till Member.
The superglacial facies is relatively thin across this area
varying from 8 to 10 feet in thickness. It abruptly overlies
the dense (1.80-1.89 g/cc; compare with figure 33) texturally
uniform basal till.

In other cores in the vicinity of this knob a thin incre-
ment of hillslope sediments is incorporated in the paleosolum
above a weakly-developed stone-line (Description 11; figure 33).
In this core the complex relationships between the basal loess
sediments and paleosol, and the underlying hillslope sediments
(or pedisediment?) within the Sangamon Paleosol, can be examined.

The basal loess sediments and paleosolum are thin and form
part of the complex A2b horizon of the composite paleosolum.
The contact between the basal loess sediments and the hillslope
sediments with the A2b is seen by the abrupt change in texture
and total phosphorus (figure 33; see Bicki, this volume, also)
and in clay mineralogy (Table 16). As typical the basal loess
sediments are higher in clay and in sand content than the over-—
lying loess. Both the total phosphorus content and the clay
mineralogy are more like the loess than the underlying sediments
in which the Sangamon Paleosol formed. In the hillslope sedi-
ments in the upper portion of the Sangamon the total phosphorus
content decreases and the illite content increases to values

typical of the Kellerville Till Member and related sediments.
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Figure 32. Stratigraphy and particle-size data, Core Site 29WH-8.

Cores 29WH-7 and -8 are located on the broad, relatively
flat, upland divide northwest of Mediapolis. 29WH-7
(figure 34) was taken in a low position on the upland
surface in the NE%, of the NEX%, of the NE%, of the NW%,
of sec. 22, T.72N., R.3W., Des Moines County; elevation
approximately 777 feet. Core 29WH-8 (figure 32) was taken
on a higher knob on the upland, just to the west of

29 WH-7, located in the NW%, of the NE%, of the NW%,

of the NWX%, of sec. 22; elevation 785 feet. Additional
data in Hallberg, Wollenhaupt, and Wickham (1980).
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Jescription 1l. Mediapelis flats 29 WH-3-79 Core Site; the core is locatad on a low
ridge on the broad ubland divide northwest cf Mediapolis, in the
WWi, of the NEX, of the NWi, of the NWi, of sec. 22, T.72N., R.34.,
Des Moines County; elevation 780 feet.

Jepth-inches {faat} Horizon Description
{meters) or Zone

WISCONSINAN Loess

G- 8 (9% -0.8) A 3lack {(10YR 2/1) lignt silty clay loam;
(0 -0.2) moderate Tine granular structure.

3- 12 ( 0.6- 1.0) AL2 Very dark brown (10YR 2/2; 3/2 kneaded}
(0.2-2.3) light silty clay Toam; structure 25 above.

12- 183 { 1.0- 1.5} A3 Very dark grayisn brown {i10YR 3/2) light
{0.3-9.5) silty clay iocam; moderate fine and medium

granuiar.

18- 24 { 1.5- 2.0) 31 Dark grayish brown (10YR £/2) cedium siity

(0.2-0.5} clay Joam; common fine yellewish brown

{10YR 5/6) mottles; moderate fine subangular
blocky: discontinuous dark brown (10YR 3/3}
coatings.

o

.0~ 2. 821t Mottled grayish and-dark grayish brown

.8) . {10YR & ang 5/2) medium to heavy silty ciay
Toam; common Tine yellowish brown {10YR 5/6}
mottles; moderate medium prismatic breaking
to moderate medium and fine subzngular
blocky structure; continuous dark grayish
brown (10YR 4,2} clay coatings on prisms;
few fine dark reddish brown {5YR 2/2) Mn
oxides.

30- 38

; { - 3.2} B22¢ Grayish brown {2.5Y 5/2) medium silty clay
(0.8-0.

Toam; many fine to medium yeliowish brown
{10YR 5/5) mottles; moderate medium
prismatic breaking to moderate medium and
coarse subangular blacky; dark grayish
orown {10YR 4/2) clay films continuous on
arisms,discontinucus on smaller peds.

[= 3\
w U
—

38- 48 { 3.2- 4.0} B3t Grayish brown (2.3Y 5/2} light siity clay
G.3-1.2) Toam; many fine and medium yellowish brown

{10YR 5/6 and 8) mottles; moderate medium
prismatic breaking to weak medium and coarse
subangular blocky; discontinucus clay fiims
on prisms, thick very dark grayish brown
{10YR 3/2 some 4/2) ciay coatings in root
channels; common fine dark reddish brown
(3YR 2/2) Mn oxides.

48- 70 { 4.0- 5.8) C-MOL Light brownish gray (2.5Y 5/2) Tight silty
{1.2-1.3) ¢lay ltoam to silt loam; many fine and

medium strang brown {7.5YR 5/6 and 8)
mottles and segregations; massive, with
some horizontal bedding; few very dark
gray (10YR 3/1) clay-crganic fillings in
root tubules and as fine soherical masses:
common fine dark regdish brown {5YR 2/2}
Mn oxides.

~i
(]

1
o
N

.8- 7.8) MDL As above,siit loam; few zones of medium
4) strong brown (7.5YR 3/6) Fe oxide concre-
tions; gradual lower boundary.
93-104 { 7.8- 8.7) MDL As above, but medium %o neavy siit loam.
{2.4-2.
\

o (D
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Description 11 con't.

Basal logess sadiments,
Sasal Toess paleosal.

peut
<3

3-1 7- 9.3) I A21h . Dark yellowish brown (I10YR 4/4) medium to

.8) heavy siit ioam; common fine grayish brown
{10YR 5/2) mottles; weak coarse piaty
breaking to mcderate fine granular; few
discontinuous very dark brown reot tubule
fi1lings; discontinuous brown (10YR 4/3)
coatings; few charceal flecks.

GLASFORD FOBRMATION - Undifferentiated sediments.
SANGAMON PALEQSOL

112-124 { 9,3-10.3) 11 A22b As above, but silt loam, high in sand,
{2.8-3.1} few pebbles at 124 inches; weak coarse
platy; few fine dark reddish brown (5YR 2/2)
Mn oxide sagregations; pedisediment.
124-131 (10.3-10.9) i1 AZ3b Yellowish brown (I10YR 5/4) silt loam tc loam;
(3.1-3.3) weak coarse piaty breaking to weak fine
subanguiar blocky and moderate fine granuiar;
few fine dark reddish brown (5YR 2/2% Mn
oxides; few charcoal flecks.
131-332 (10.9-1:1.0) STONE LINE
(3.3-2.4)

GLASFORD FORMATION - Kellerville Till Member
Superglacial facies
SANGAMON PALEOSOL

132-336 {11.0-11.3) 111 81b Brown {(7.5YR 4/4) heavy loam; weak fine
{3.4-3.5) subangular blocky structure.

136-147 (11.3-12.3) IV 821tb Brown (7.5YR 4/4) light clay loam, with
(3.5-3.7) occasionai pebbles; common coarse yellowish

red (5YR 4/6) mottles; discontinuous dark
brown (10YR 3/3) clay films; moderate medium
prismatic breaking to moderate medium ang
coarse subangular blocky; few medium dark
reddish brown (5YR 2/2} Mn coxides; crudely
stratified (?) ti11-1ike material.

147-356 {12.3-13.0) IV 822th As above; clay films move continuous.
(2.7-4.0)
156-172 (13.0-14.3) 1V 331th Brown (7.5YR 4/4) Yight clay loam to loam;
{4.0-4.4) few medium brown (10YR 5/3) mottles;
discontinuous dark brown (7.5YR 4/2} clay
T1ims; moderate medium prismatic breaking
to weak medium and coarse subangular blocky.
172-187 (14.3-15.8) Y 832b Mottled strong brown (7.5YR 5/6) and
(4.3-4.8} grayish brown (10YR 572) Joam with few
pebbles; common fine yellowish red (5YR 4/5)
mattles; moderate medium prismatic hreaking
to weak mecium and coarse subangular blocky;
few fine (5YR 2/2) Mn oxides; till-like,
but with few pebbles (diamicton).
187-19 (15.86-16.3) ¥ b Yottled vellowish brown (10YR 5/6) and
(4,8-5.0} MOL light grayish brown (10YR 6/2)} loam, with
fow pebbles; comman fine and medium (5YR 2/2)
Mn oxides.
197-200 {i6.3-16.7) VI s Sandy loam, stratified, no pebbles; zlacio-
{5.0-5.1} MOL fluvial sadiments.

Ubservations from a nymber of cores show that stratified 311ts, sands, and/or sand and
gravel scour to a depth of about 17.5 feet (5.3 m). These overlie oxidizad and unieacheq
very firm, uniform £i11; the subglacial, tasal i1l facies, of the Kellerville Till Member.
Density measurements in the basal £111 range from 1.79-1.86.
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Table 16. (lay Mineralogy for core 29 WH-2-T5.

Clay Mineralogy

Depth Horizon TX. TLL. K+C
{Fest) or Zohe 4
WISCONSINAN Loass
7.0 MDL 65 29 5
8.5 MOL 88 20 12
Basal loess sediments
Basai loess paleosol
3.8 [AZ1b (64)* {16)* (2ny*
9.9 1A21b (59)%* (17}~ (24)=

Both samples shew 1) a broad expandable peak;
2} a vermiculite peak; and 3} a very low i1lite
peak.

GLASFORD FORMATION - Undifferentiated sediments
SANGAMON PALEZQSOL
9.6 I11A22b (51}~ (28)* (21)*
10.4 I1A23b (58)* (25)% {19)*
- Kellerviile Ti11 Member, superglacial facies.
SANGAMON PALEOSCL
11.2 ilI3lb ) (48)* (32)* (20)*

The three samples above show 1) broad axpandable
peaks; 2] vermiculite or chlorite peaks; and
moderate to low illite peaks.

L7 IVB21ts (a2)* {33)* (25} *
2.1 1VBZ1th (45)* (31)* (24)*
13.3 1¥B3lth (49)* (29)* (22}

Chlorite or vermiculite peak aoparent.

The three samples above show broad expandable
peaks; moderate to high i1lite peaks; othker
peaks as noted.

15.0 Iva3zh (a2)= [35)* (23)*
16.2 IVC - MOL a4 32 . 24
18.5 U 48 k7] 26

(Chlorite peak apparent.)

{J* - Weathersa samples; numbers in parantheses for discussion purposes oniy,
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In a locality in Louisa County where these Ab horizons contained
more organic matter the basal loess paleosol dated 18,590%635
RCYBP, and the underlying Ab horizon of the Sangamon Paleosol
dated 21,770+340 RCYBP (see Hallberg, Wollenhaupt, and '
Wickham, 1980).

The elevation of both the present land surface and the
Sangamon surface declines slightly in all directicns from
29 WH-8. In a low position to the east, Core Site 29 WH-7
(figure 34) shows a Sangamon Paleosol developed on swale-fill
sediments in a depression on the Kellerville Till surface. The
data for 29 WH-7 are incomplete because of coring problems,
but later sampling shows that the paleosolum thickness is about
6.9 feet (2.1 m), and at least another 6 feet (1.8 m) of gleyed,
leached sediments underlies the paleosolum. Several cores will
be provided for examination. Note that the basal loess sediments
and paleosol grade downslope into a peat. Although this peat
has not yet been analyzed other peats in the area have dated from
19,1302450 RCYBP to 24,9001570 RCYBP at their upper contact with
the loess (see figure 13 and Hallberg, Wollenhaupt, and Wickham,
1980, p. 96). Also, note that the thin veneer of hillslope sedi-
ments have thickened to at least 12 feet (3.7 m) of gleyed
sediments in this old depression on the Kellerville Surface.
At 29 WH-7 the entire Sangamon Paleosolum is developed in these
local erosional sediments.

There is nothing unusual, magical or mystical about these
variations in the Sangamon Paleosol. This is to be expected.
To demonstrate, cores from analagous landscape positions from
the modern landsurface on the Des Moines lobe will be presented
with the Sangamon Paleosols. The Des Moines lobe till dates
ca. 14,000 RCYBP (Ruhe, 1968}). The toposeguence includes a
well-drained Clarion soil through a very-poorly drained Okoboil
soil.
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Figure 34. Stratigraphy and particle-size data, core site
29 WH-7; see figure 32 for location; additional data
in Hallberg, Wollenhaupt, and Wickham, 1980.

On the Des Moines lobe a variable thickness of hillslope
sediments also occur even on knobs analagous to figure 33. 1In
this setting these sediments are clearly Holocene in age and
relate to the erosion and modification of the original construc-
tional topography. In similar fashion, there is no need to
consider the hillslope sediments on the well-drained Sangamon

position anything but Sangamon in age.
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sunday

We will drive west out of Burlington on U.S. 34 (figure 35).
At Danville we will turn north. Flag men will be present when
we are entering or leaving major highways. Please drive care-
fully.

Figure 35. (facing page). Generalized surficial geologic map
of study area, showing Sunday's route
and stops. All units loess-mantled
except late-Wisconsinan to Holocene
slopes and alluvium.

Stratigraphic Sections shown with symbols indicating
surficial till unit (see Hallberg, ed., 1980).
Illinoian - GLASFORD FORMATION

A Kellerville Till Member

Pre-Illinoian - WOLF CREEK FORMATION
» Hickory Hills Till Member

® Other WOLF CREEK or ALBURNETT FORMATION
tills
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STOP 7. The Mt. Union Cemetery Core Site.

We have examined the Yarmouth Paleosol and the Sangamon
Paleosol. The purpose of this stop is to examine (but it is
doubtful if we can comprehend) the Yarmouth-Sangamon Paleosol
in one of its most grand expressions.

Beyond the limits of the Illinoian age deposits of the
Glasford Formation, the Sangamon Paleosol, which is formed on
top of the Illinoian deposits, and the Yarmouth Paleosol merge.
The result is a very thick, strongly developed paleosol which
occupies relatively stable upland divide surfaces of much of
Iowa. This paleosol is buried by Wisconsinan age depeosits and
is called the Yarmouth-Sangamon Paleosol (Ruhe and Cady, 1967).

The nature of the Yarmouth-Sangamon Paleosol in various
parts of Iowa has been discussed elsewhere (Ruhe and Cady, 1967;
Ruhe, 1967, 1969; Hallberg, 1980). In the present study area,
as in other parts of Iowa the thickness of the Yarmouth-Sangamon
Paleosolum and the nature of the materials in which it formed
is related to the paleo-landscape on the Pre-Illinoian tills.

In swales or depressions on this old surface thick sequences of
fine-textured sediments accumulated. Weathering and soil devel-
opment must have kept pace with the accumulation of the sediments
because in these positions "giant" paleosolums are now found.
These paleosols will have a variable thickness of slope wash
sediments, and possibly eolian sediments, over the till-

derived portion of the paleosol. On the higher positions, or
swells, on the paleo-surface thinner paleosolums are found,
generally with only a thin increment of fine-textured sediments.

The Mt. Union Cemetery Site {(Description 12, figure 37) is
an example of one of these thick swale-fill Yarmouth-Sangamon
Paleosols. The site is located on the tabular divide which
continues to the northwest from near Yarmouth (stop 2). The
paleosolum thickness is 21.4 feet (6.5 m). The upper 14.1 feet
(4.3 m) of the paleosol is formed in a fine-textured, nearly

pebble free, silty clay. The next 3.6 feet (1.1 m) is formed
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Description 12.

Oepth-inches {feet)

(meters)
0 -6 (3-0.5)
0-10.2)
5 - 11 (0.5-0
(0.2 - 0.3}
11 5 {

15 - 23 {1.3-1.
(0.4 - 3.5}

23 - 28 (1.9-2
(0.6 - 0.7)
28 - 34 (2.3-2.
(0.7 - 0.9)
34 - 50 (2.8-4.
(0.9 - 1.3)

50 - 58 (4.2-4.

58 - 63 {4.8-5.
(1.5-1.7

89 - 93 (5.7-7
(1.7-2.3)

93 - % (7.7-3
{2.3-2.4;

Mount Union Cametery Core Site (well 7). Located 255 feet (78 m) north
and 180 feet {55 m) west of the Sf corner, sec. 4, T 724, R SW, Herry
County; elevation 740 feet.

.3)

8)

2}

7}

.0}

Horizon Jescription [Femton, Milier,
or Zone and Hallberg)

WISCONSINAN Loess
Otley Scil Series {281 8)

All tack {10YR2/1) silty clay Joam; moderate, medium,
granular structure.

Al2 Black (IOYR2/1} siity clay iocam; moderate, fine
te medium granular.

A3 Very dark grayish brown {10YR3/2) silty clay Toam;
commonr fine dark brown mottles {10YR3/3 and 4/3);
moderate fine subangular blocky stiructure; common
biack (10YR2/1} coatings on peds.

521t Brown (10YR4/3) heavy silty clay locam; moderate
fine subangular blocky; common black {10YR2/1)
coatings on peds; common, thin, discentinuous dark
brown (10YR3/3) clay films.

B2zt Dark yeilowish brown (10YR4/4) heavy siity clay
loam; common fine yeliowish brown (10YRS/6) ard
few fine grayish brown (10YRS/2) mottles; moderate,
fine to medium subangular biocky; common very dark
grayish brown (iQYR3/2) coatings on peds; common
thin discontinucus dark brown clay films; few fine
Fe and Mn oxides.

B23t Yellowish brown {10YR5/4) silty clay loam; common
fine grayisn brown (10YRS5/2) and yellowish brown
(10YRS/8) motties; moderate, medium, subangular
blocky; common thin discontinuous brown (10YR4/3)
and grayish brown (10YRS/2) clay films; common fine
Fe and Mn oxides.

831t Grayish brown (2.5Y5/2) siity clay loam; common
fine yellowish brown (10YRS/4 and 5/6), light
brownish gray (2.5Y6/2), and light alive brown
(2.5Y5/4) mottles: moderate medium subangular
biocky; few, thin,patchy clay films; common fine Fe
and Mn oxides.

B32t Olive gray (5Y5/2) silty clay loam; common fine
Tight olive brown (2.5Y5/4), yellowish brown
(10YRS/6), and light olive gray [5Y 5/2) mottles;
weak, moderate subangular blocky; few thin, patchy
clay films; common fine Fe and Mn oxides, and medium
yellowish brown (10YRS/6) strong brown {(7.5YR5/5),
yellowish red (5YR4/6) Fe oxide segregations.

C-MDL Light olive gray (SY6/2) light silty clay loam;
common strong brown {7.5YR5/6 and 5/8) and yellowish
brown (10YRS5/6) mottles: few fine Fe and Mn oxides;
few vertical root tubules with very dark gray
(10YR3/1) Tilling; leached.

MoL As above, silt loam; with minor variations in
mottling.

Basal loess sediments and galeosol

1Ab? Ligntolive gray {5Y5/2) silt loam; coarse platy
structure, with iight gray {5Y5 and 7/1; grainv
5ilty coats on olates; many coarse yeilowish red
(5YR4/6-8) Fe and th oxide concretions ang segraga-
tigns; few charcoal {lecks, anc very dark gray
(10YR3/1} fi17ings in roct tubules.
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95 - 97 (3.0-3.1)
(2.4-2.5)

§7 - 104 (B.1-8.7)
{2.5-2.8)

104 - 107 {8.7-8.9)
{2.5-2.7)

107 - 116 {8.9-9.7}
(2.7-2.9)

116-127 (9.7-10.6)
(2.9-3.2)

127 - 135 {10.6-11.3)
{3.2-3.4)

135 - 148.5 (11.3-12.4)

(3.4-3.8)

185 - 171 (13.8-14.3)
(4.2-4.3)

171 - 185 {14.3-15.4}
(4.3-2.7)

185 - 207 {15.4-17.3}
{4.7-5.3)

207 - 211 {17.3-17.8)
{5.3-5.4)

iAb?

Grayish brown {2.5Y53/2) light silt loam;

weak fine and medium subanguiar bleocky;

many coarse Fe and Mn oxide segregations,

as above; few charcoal flecks, common very
dark grayish Lrown {10YR3/2) organic coatings.

Undifferentiated sadiments

YARMOUTH-SANGAMGN PALEDSOL

TIAZ2ib

11Bighk

I1B21ltgb

11822tgb

1IB23tgb

11IA2-Bb?

111B21tgb

11iB22tgh

111823tgt

111824tgp

11iB25tgb
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Very dark gray {10YR3/1), silty clay; many
fine yellowish brown {10YRS/6) and dark gray
(i0YR4/1} mottles; moderate fine subanguiar
blocky; fine-textured swale-fill sediments?

Grayish brown {10YRS/2} heavy silty ciay loam;
common dark brown {[10YR4/3) mottles; weak coarse
platy structure, with nearly continuous 1ight
gray (10YR7/1} coatings on plates.

bark gray (10YR4/1) light silty clay; commen
fine dark brown {10YR3/3) and yellowish LFrown
{10YR5/6) mottles; moderate fine and very Tine
subangular blocky.

Dark gray (l0YR4/1) 1light silty clay; stirong
very fine subangular blocky; discontinuous very
dark gray (10YR3/1) coatings on ped exteriors,

continuous thin ¢lay 7ilms.

Dark gray (10YR4/1} silty clay: few medium
streng brown (7.5YR5/6 and 8) mottles; modarate
medium prismatic breaking to strong fine and
very fine subangular blocky; discentinuous very
dark gray {10YR3/1) coats on peds; continuous
clay filas.

Dark gray (10YR4/1) Tight silty clay; common
fine and medium yellowish red (5YR 4/6 and 8)
maottles: as above,

Gray (10YR5/1) 1ight silty clay; common mottles
as above; moderate medium orismatic breaking

to moderate fine and medium subangular blocky,
with nearly continuous light gray {(I0YR7/1}
grainy coats on prisms; continuous clay films.

Grayish brown (10YR5/2} light silty clay; common
fine yellowish red {l10YRS/6) mottles; moderate
medium prismatic breaking to strong fire and very
fine subangular blocky; continuous clay films.

Grayish brown {10YR6/2) heavy silty clay
Toam; common fine and medium yellowish
red (IGYR5/5 and 8) mottles; as above.

Grayish brown (10YR5/Z) silty clay; many coarse
strong orown (7.5¥R5/6 and 3} motiles; structure
as above; few discontinuous light gray (I1C0YR7/1}
grainy coats; continuous clay films.

gray (10YR5/1) silty clay; common fing yellowish
brown (10YR5/6) mottles; as above.

Dark gray (2.3Y4/4) silty clay; many fine and
mediumstrong brown {7.3YR5/6-3) mottles;
as above.



Description 12, con't.

Grayish brown (LO0YR5/2) clay with few pebbles
few fine dark yeilowish brown mottles; structure,
coatings as above; till-derived sediments.

Dark gray (N4 and 5/0) clay with few pebbles;
a5 above.

Mixed very dark gray and gray (N3 and N3/0) clay
with few pebbles; common fine yellowish brown
(1CYR5/6) mottles; structure as above; discantinuous
clay films.

Dark gray (N4/0) light clay o silty clay; common
mediun dark yellowish brown (10YR4/4) and yellowish
brown {10YR5/6) motiles; structure as above;
discontinucus clay films; till or till-derived
sediments?

WOLF CREEX FORMATION

Hickory Hills Ti11 Member

2l - 227 {17.6-18.9) IV?B261gh
(5.4-5.8)

227 - 246 {18,9-20.53} IVB27tgb
5.8-6.2)

246 - 286 (20.5-22.2) IVB28tgb
(6.2-8.8)

266 - 310 {22.2-25.8) V?B3ltgh
(6.8-7.9)

310 - 333 (25.8-27.8) VIB32gb
(7.3-8.3)

333 - 354 (27.8-29.5) VIB33gb
(8.5-9.0)

334 - 394 (29.5-32.3) C-MOL
(9.0-10.9)

394 - 420 (32.3-35.0) Mou

(10.0-10.7)

Dark gray (10YR4/1) heavy clay icam, with sebbles;
common fine and medium yeilowish-brown (10YRS/6
and 8) mottles; moderate medium prismatic, breaking
to mederate fine and very fine subangular blocky
structure; few clay films: till.

Dark gray (10YR4/1) clay loam; as above; gradual
Towar boundary. .

Yellowish brown (1OYR 5/6 and 8) clay loam with
pebbles; many fine and medium gray (N5/0) and
common fine yellowish red (5YR4/5) mottles;
mgssive.

As above, Toam; calcareous, with secondary
carbonate nodules at upper contact.

Taple 17. Summary of mineralogy data - Mount Ynion Cemetery {ore.

Jepth
{Feet)

Horizon 1.D.

or Zone

Clay Mineralogy

ILL. K+C

YARMOUTH PALECSOL in undifferentiated sediments

Broad and very high expandabies peaks; illite absent

or obscured.

g.2 IIBlgb
10.0 11821tgb
12.¢ iiBe3tgb
16.0 [11B24tgp
18.0 IvB25tgb

WOLF CREEK FORMATION - Hickory Hills T511 Member

35.0 Moy 3801

A1l data below for Hickory Hills Tii1 Member

Clay
34.8 Mou 22.7
35.0 Mou 21.9

wh
35.0 Moy 3.4

33 13 22
Particie Size Matrix Carbonate
it Sand C 3] T.C. C/0
- -
33.3 44.0 1.5 5.2 8.8 0.65
33.2 44,9 3.8 5.1 2.9 0.75
Sand-fraction 1ithologies
TC TSed. Q-F T
25 29 60 71
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in slope-wash sediments which are more obviously derived from
till, because of their higher sand and pebble content. Only
the lowermost 3.7 feet (1.1 m) is formed in the Hickory Hills
Till.

Note the strong structure and clay films throughout. Note
also the (?) IIIA2b horizon at about 12.4 feet (Description 12}.
Ask Fenton about this! Ask Miller to explain the genesis of
this solum! |

This is the thickest Pleistocene palecsolum known in Iowa
at this time. Other sites on this divide do not show this
exceptional thickness. Site 44 H-2 (figure 36) shows only
2.7 feet (0.8 m) of-the fine~textured sediments over the till-~
derived sediments, within the Yarmouth-Sangamon Paleosolun
(Hallberg, Wollenhaupt, and Wickham, 1980). In such settings
in road cuts the paleosolum thickness is on the order of 8.5-10
feet (2.6-3.0 m). ' |

These sections are within a few miles of the boundary of
thé Illinoian age Glasford Formation deposits. The clay
mineralogy from samples in these Yarmouth-Sangamon Paleosol do
not show any apparent influence from sediments related to the
Glasford Foxrmation, however. The clay mineralogy of paleosols
can be difficult to interpret because of alterations from
weathering (see Willman, Glass, and Frye, 1966; Hallberg, Lucas,
and Goodmen, 1978; Jackson, 1964)}. However, the Glasford
Formation deposits are high in illite. Even in the well-developed
Sangamon Paleosols formed in the Glasford Formation illite peaks
are still readily apparent. However, in the Yarmouth-Sangamon
Paleosols (Table 17; 44 H-1 data, in Hallberg, Wollenhaupt, and
Wickham, 1980) illite peaks were very obscure or non-existent.
Any deposition of materials related to the Glasford Formation
on the Yarmouth-Sangamon plain in front of the Illinoian terminus
would seem to be relatively minor.

Broad tabular divides, such as the Mediapolis flats on
the Illincian deposits, and in the Mt. Union area, in the area
of Pre-Illinoian deposits, are unique and contrast with the more

highly dissected landscape present in much of southern lowa.
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Such divides occur in other areas of southern Iowa and have been
noted before (Kay and Apfel, 1928). The reason for their
occurrence is likely related to bedrock controls. Nearly all
the streams which drain these tabular divides encounter
resistant bedrock units in their valleys. Note the bedrock
outcrop at stop 5. Also, on figure 22, the "gravel pits"

shown on the U.S.G.S. map are actually rock quarries. It seems
likely that the bedrock has inhibited the streams from eroding
back into, and dissecting these divides.

As a consequence of this the Late-Sangamon erosion surfaces
are not as widespread or as well-developed as in other parts of
southern Iowa (Ruhe, 1967; 1969). The Late- Wisconsinan or
Ilowan erosion surface is also not as extensively developed, as it
is in most of southern Iowa (Hallberg, et al., 1978; Ruhe, 1967}.
In southeast Iowa it occurs in isolated areas on small inter-
fluves (such as site 58 H-4; figure 27). It is somewhat more
prevalent along the major streams such as the Mississippi and
Skunk Rivers in particular.

We might also note that the loess-derived soils on these
broad tabular divides frequently bring some of the highest ag-land
sale prices in Iowa. You might have noted the signs about
Canaan Township being the richest township in the world, etc.

A section of land in this area is worth somewhere around

2 million dollars. As we look at and feel the Yarmouth-Sangamon
Paleosol, and look at the total phosphorus data {as an indicator
of natural fertility) we might contemplate what Canaan Township
would be worth without the Wisconsinan loess. This should also
give us an understanding of what 6-8 feet (1.8-2.4 m) of loess
is worth from an applied standpoint.
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STOP 8. Section 44 LC.

An excellent exposure of the Late-Sangamon Paleosol devel-
oped on the Hickory Hills Till Member occurs at the 44LC Section
in Henry County (figure 39; Description 18). As shown in figure
39 this exposure is typical of the Late-Sangamon Paleoscl. It
is a two-story soil developed in pedisediment and till, which
are separated by a stone line. The Late-Sangamon Paleosol
developed on an erosion surface which is inset below the Yarmouth-
Sangamon Surface--hence, younger and thus the name Late-Sangamon
{(Ruhe, 1967).

Two sections are described, one at the south end and one at
the north, where the pedisediment has slightly different relations
within the paleosolum. To the north at 44LC-2 strong B-horizon
development is evident in the pedisediment as well as the under-
lying till. This is indicative of the pedologic welding of the
two materials into one coherent soil. This is also part of the
evidence which indicates that the pedisediment is temporally
related to the cutting of the Late-Sangamon erosion surface and

to the development of the Late-Sangamon Paleosol.

Table 18. Additional Taboratory data for 44 LC Section.

Depth Clay Mineralogy . Particle Size Matrix Carbonate
EX. ILE. ¥+ Clay Silt Sand Ca 0o TC c/o
-3 - - % - - % -

A1l Miscellaneous QU-MOJU 61 i7 22 18.3 35.3 46.4
Hickory Hills Till samples. 58 1% 23 18.8 34.4 46.8
60 18 22 19.5 34.0 46.5

20.1 31.9 18.0

59 20 21 -20.7 32.0 47.3

20.1 33.3 46.6 3.5 5.2 8.7 0.67

w N~
w0
e ch
Qo
& om
o

Sand-fraction Lithologies
c/m 7.C. Sh. T.S.  Q.-F. T.X

5.5 26 - 26 73 74
1.9 22 1 25 68 75

5.3 25 - 25 70 75
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side of a gravel road lecatad in the £i, of the NEi, of tne NWi,
of the SWi, of sec. 33, T 7IN, R 3, Henry County; slevation 700 feet.

The Tirst szction is from the soutn end of the road cut.
Dentn-inches {feer] Horizon Description
imeters) or Ione
WISCONSIMAN Loess

3 - 12 (3-1) oL Dark yellowish brown (10YR4/4) light silty clay
(0.0-0.3) 10am.

LATE-SANGAMON Pedisediment-LATE-SANGAMON PALEOSOL

12 - 17 (i-1.4) IIAZb Dark yellowish brown (10YR4/4) medium clay 1oam;.
{0.3-0.4) weak medium platy breaking to moderate fine and
medium subangular blocky structure, with nearly
centinuous light gray (10YR7/1) grainy coatings.
STONE LINE - WOLF CREEX FORMATION
Hickory Hitls Ti11 Member
LATE SANGAMON PALEQSQOL in upper part.
17 - 29 (1.4-2.4) 11I821tb Dark brown (7.5YR4/4) clay; with common fine
{0.4-0.7}) and medium 1ight olive brown (2.3Y5/4 and 6} and

few fine grayish brown (2.3Y3/2) motiles; strong
fine anguiar blocky structure; continucus clay

films.
29 - 40 (2.4-3.3) I1iB22th Strong brown (7.5YR5/6) clay; with many fine
(0.7-1.0) vellowish red (5YR4/6 and 8) and few fine olive

gray {3Y5/2) mottles; strong fine and medium
angular blocky; continuous clay Tilms.

40 - 64 (3.3-5.3) [1IB23tb Mixed yellowish brown (10YRS/6 and 8) and light
{1.%-1.8) brownish gray {10YR6/2) heavy clay loam; moderate
fine and wedium argular blocky; discontinuous
clay films, some thick coatings on root tubules.
64 - 34 (5.2-7.C) I17IB31b Mixed color as above, clay loam; weak fine and
(1.5-2.1} mediun subangular blocky; very dark brown
(7.5 YR2/0) Fe and Mn oxide cancretions and
coatings on peds. .
84 - 104 (7.0-3.7} WL Yellowish brown {10YRS/5) loam til1; common fine
(2.1=2.8) mottles; massive to weakly jointed; leached.
104 - 120 (8.7-10) Maou Yellowish brown (10YR3/6) iocam till; common Tine
(2.6-3.0) mottles; vertical joints with grayish brown
(10YR5/2) ¢oats; calcareous, secongary carbonate
nodules in upper part.
The second section is from the north end of the road
cut and shows slightly different relationships within the
Late-Sangamon Paieosol.
‘ WISCONSIMAN Loess
9 - 18 {0-1.5) L Dark yellowish brown {10YR4/4) light silty clay
(3.0-0.45) 1oam.
LATE SANGAMON Pedisediment - LATE SANGAMON PALECSCL
18 - 25 {1.3-2.1} {IAZ1b Mottlad light grayish brown (13YR6/2) and
(2.45-0.5) dark yellowish brown [lL0YR4/4) light silty clay
loam; weak coarsa platy, breaking to weak fine
and very fine subangular slocky structure; nearly
continuous light gray {i1QYR7/1} grainy coats on
nlates; commen fine dark reddish brown {3YR2/2)
Mn oxides.
23 - 28 {2.1-2.3; 1IAZ20 As above, but teavy silty clay leam.
(0.6-0.7}
23 - 42 (2.3-3.5) I182ith Yellowish red (5YR4/6) clay; cormen Fine grayish

{0.7-1.3) brown {Z2.35Y5/2) mottles; strong fine and very
fine angular blocky structure; nearly continugus
clay 7ilms and dark brown [7.3YR4/2) coats.

STONE LINE

HOLF CREEX FORMATION -~ Hickory Aflls Till Member

42 - 55 {3.5-4.8) ITIBZ22th Reddish brown (5YR4/4) clay; strong fine and
(1.1-1.4) : very fine angular blocky; continucus cark
orown (7.5YR4/2) clay films.
35 - 70 {4.6-5.8) 111323t Mottleg yeilowish brown {10YRS/6 and 2) and light
{1.4-1.8) brownish gray (10YRE/2) clay; moderate medium

subsngular blocky; neariy continucus dark grayish
hrown (10YR4/2) clay ilms.
3elow, as in section 1.
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STOP 9. The Baltimore Cut Section (see figure 38).

The Baltimore Cut Section is comprised of a core and an
exposure near the Baltimore Riding School in Henry County. The
section is near the highly dissected terminus of the Kellerville
Till Member (see figure 38). The cut is located on an inter-

luve, which is a more typical loess-mantled Late-Sangamon
pediment, cut in Illincian deposits.

Thus, we will examine a Late-Sangamon Paleosol in the
superglacial facies of the Kellerville Till Member. The outcrop
exposes another good example of the superglacial facies for
examination and discussion. Unlike at Yarmouth where the deposits
appear to be bedded, the superglacial deposits at this section
are a contorted melange of various sediments., Figure 40 and
Table 19 document a portion of the section. Note the similar-
ities in the paleosols from stops 8 and 9; but alsc note the

distinct contrast in materials.

STOP 10. The Schroder Section.

The purpose of the Schroder Section (figure 39) is to end
where we began —-- with a view of the Yarmouth Paleosol beneath
the early Illinoian Kellerville Till Member.

The section is given in Description 14. The upper portion
of the Kellerville, including the Sangamon Paleoscl would appear
to be the superglacial facies {figure 41). Lower in the section
the Kellerville becomes more firm, and uniform texturally
(see Table 20).

The Kellerville Till Member overlies the early or pro-
Illinoian peat, which in turn overlies a thick gleyed Yarmouth
Paleosol.

Preliminary work on the pollen content of the peat indicate

that it is dominated by spruce pollen, as at Yarmouth.
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Figure 40. Stratigraphy and particle-size data, Baltimore Cut Section (44-BC).
The section is composed of a core (0-7 feet; 0-~2.1 m) and a road
cut, located im the NW%, of the NW%, of the S5Wk, of the KWz, of
sec, 9, T. 70N., R. 5W., Henry County; elevation 725 feet.

Table 19. Llaboratory data for calcareous grab samples, Baltimore Section (44-BC).

Sample Clay Mineralogy Particle-size Matrix-Carbonates

Horizon

or Zone - Material rX. TLL. K+C Clay Silt Sand Ca Do ic c/
RU - Diamicton 50 32 18 21.6 55.8 22.6 2.0 16.6 18.6 0.12
RU - Diamicton 52 30 18 25.7 51.2 23.1 1.7 13.9 15.6 0.12
RU - Siits 20.1 54.9 25.0 2.0 16.6 18.6 (.12
0U - Loam 2.8 45,4 45.8 1.8 34.0 35.8 0.05
MOU - Diamicton 48 35 17 33.3 29.0 37.7
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R SW, Henry Couniy; elevation 733 feetf. Abbreviated description of
section.

Jescripticn

WEISCONSINAN LCESS

Loess

GLASFORD FORMATION - Xellerville Tii1 Member

SANGAMON PALEOSOL in upper part

Bb

MOL -MRL

MOU-MRY

MRU-RJY

Sangamon Paleosol in siity £il11 or silty diamicion.
Silt Toam til1; some small irclusions of stratified
materials; leached,

As above, no obvious inclusions; calcareous.

As above, more promirent Joints lower in saction.

GLASFORD FORMATION - Undifferentiated sediments

10eb

1181gb

MRL

111

garly ("Pro") ILLINOIAN PEAT

Peat, and mucky silt loam, common wood fragments,
spruce undiff.

WOLF CREEX FORMATION - Undiffarsntiated sediments
YARMQUTH PALEOSOL

Yarmouth Paleosol on fine-textured sediments and
till.

Hills Ti1l Member

Loam tiil.
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This section would be an ideal reference section for the
Yarmouth Paleosol also, because of the section exposed. 7Tt is
also very near a principle historical section of Kay and Apfel
(1929, p. 228) where they describe 11 feet of "Kansan gumbotil"
below the Illinocian till. Unfortunately their section is over--

grown, and even by the time of our visit the Schroder Section
may be under water.

Table 20. Additional laboratory data for Schroder Section (44-55).

Depth Clay Mineralogy Particle Size Matrix Carbonate

EX. ILL. K+C Clay Site Sand Ca Do TC C/t

- % - -% - -% -
ATl Miscellaneous MRU-MRJY 39 43 18 28.2 46,3 25.5 1.6 8.0 9.6 0.2
Kelterville TiT1 samples 44 34 22 26.6 48.6 24.8 2.6 8.9 11.5 0.2
24.8 49.9 25.3 2.2 11.3 13.5 0.1
53 27 20 22.4 83.0 24.6 2.5 12.5 15.0 0.2
46 31 24 20.2 50.5 29.3 2.5 i5.2 17.7 0.1

37 34 29 3.0 44.4 23.6

Sard-fraction Lithologies
c/h T.C. Sh. T.5. 0.-F. T.X%.

1.7 41 9 54 39 46
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AVAILABLE (Bray 1) AND TOTAL PHOSPHORUS
DISTRIBUTIONS IN MODERN SOLA AND PALEQOSOLS

Thomas J. Bicki, Research Associate
Dept. of Agronomy
Iowa State University, Ames, IA

Available (Bray 1) and total phosphorus have been used ex-
tensively in Iowa as indicators of pedogenic processes. Several
important characteristics make phosphorus an effective tool for
pedological and geological investigations. Phosphorus is an
essential element for plant growth and is consequently important
in organic cycles. Parent materials and organic matter are the
sole sources of phosphorus in soils and weathering zones. Phos-
phorus is considered to be essentially immobile in soils, however,
during long spans of time involved in pedogenlals considerable
redistribution does occur (Smeck, 1973).

Soil sola typically exhibit a characteristic depth distribu-
tion pattern of available phosphorus. Available phosphorus is
high near the surface, decreases to a minimum gquantity in the
lower A or upper B horizon, attains a maximum quantity in the
lower B or upper C horizon, and then decreases to a level charac-
teristic of the parent material (Smeck, 1973). Available phos-
phorus data at Stop 5 (58H-1) illustrates this characteristic
depth distribution. A similar available phosphorus distribution
can be observed in the Yarmouth Paleosol at Stop 2 (29H-2).

Runge and Riecken (1966) have interpreted the high available
phosphorus content in the surface of modern sola to be the result
of either P added as fertilizer, or to inorganic P and easily min-
eralized organic phosphorus compounds from plant residues., Mini-
mum available phosphorus values in the lower A and upper B hori-

20ns are attributed primarily to the removal of phosphorus by
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plant roots and by eluviation. Maximum available phosphorus

values in the lower B and upper C horizons are thought to result
primarily from'weathering of phosphate bearing minerals and illu-
viation, accompanied by the lack of removal of available phosphorus
by plant roots. The subsequent decrease in available phosphorus

is related to an increase in pH.

The available phosphorus content in the II A2b and II Bip
horizons of the paleosols at Stop 5 are relatively low but stil]l
retain the characteristic available phosphorus depth distribution.
The very low available phosphorus content of the Sangamon paleosols
-at Stop 5 may be related to resaturation of the paleosol with cal-
cium carbonate from the overlying loess.

Resaturation of paleosols with secondary calcium carbonate is
a common feature in paleosols with pH's of 7.0 and 7.1 have been
reported by Fenton (1966} and Miller (1974). The oCcurrence of
secondary carbonates in Other paleosols in Iowa has been discussed
by Hallberg (1980). Miller (1974) has discussed the relationship
of depth and intensity of leaching of carbonates and available
phosphorus content in the lower B horizon of soil profiles and
weathering zones. Available phosphorus content was found to de-
Crease in the lower portion of the B horizon as pH increased.

Smeck (1973) has summarized the relaﬁionship'of phosphorus
to the weathering processes which occur in soil and wéathering
zones. Smeck (1973) states that pH of the soil material must
be 7.5 or less before phosphorus is released, and at pH values
above 7.0 phosphorus is dependent on the solubility of calcium-—
phosphate. The low available phosphorus content of the Sangamon

materials,

Total phosphorus distribution within soil prefiles is similar
to that displayed by the available phosphdrus distribution. Exam-
ination of total phosphorus distribution with depth in the soi
sola at Stop 2 (29H-2), Stop 5 (58H-1}, Stop 6 (S6H~2) and Stop 7
(S7TW7) reveal a similar trend. Total phosphorus is high near
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the surface and decreases to a minimum guantity in the lower A

Oor upper B horizon. The amount of total phosphorus then increases
€0 a maximum in the C horizon. The factors responsible for the
redistribution of available phosphorus arealso reflected in the
total phosphorus distribution. This characteristic total phos~
phorus profile distribution has been used by Runge et al. (1974)
to delineate paleosols in New Zealand.

The irregular total phosphofus content of the mottled de-
oxidized and leached loess at Stop 2 (29H-2) and Stop 7 (S7TW7)
may be related to the variable total phosphorus content of the
mottles and/or Fe segregations, and the matrix of the loess.

Runge (1963) reported markedly different phosphorus contents for
highly mottled subsoils and uniformly gleyed subsoils. These
results indicated an appreciable amount of phosphorus was precipi-
tated in the mottles and Fe segregations in an iron phosphate form.

The depth distribution of total phosphorus content in the
Sangamon paleosols at Stop 5 (58H-1 and 58H-2}, Stop 6 (S6-H2)
Stop 8 (44LC2) and Stop 10 (448S) is similar to that for the modern
soil sola. The lower Total P content is probably related to the
greater degree of weathering of the materials, although changes
in the mineralogy of the parent material may account for some of
this difference.

Godfrey and Riecken (1954) and Smeck (1973) reported that
total phosphorus content tended to progressively decrease as _
soils became more weathered. This is evident in the relatively
low total phosphorus content of the deeply weathered Yarmouth
Sangamon paleosol at Stop 7 (S7W7). The total phosphorus con-
tent is low throughout 18 feet of the paleosol probably as a re-
sult of weathering and eluviation. The zone of maximum accumu-
lation of total phosphorus in the lower B horizon and C horizon
is the result of illuviation from the overlying sediments. The
decrease in total phosphorus content below the zone of illuviation
probably represents the total phosphorus content of the Pre-
Illinoian till.

Runge et al. (1974) suggest that identification of paleoscls
in a stratigraphic column should be possible by changes in the
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distribution and form of phosphorus. 1In addition, the degree of
s0il development and weathering in each paleosol should be ascer—
tainable by the form and amount of phosphorus.

Examination of the total phosphorus content of the soil
developed in Wisconsin loess and the paleosols developed in
Illinocian and Pre-Illinoian sediments at Stop 2 (29H-2) reveals
& systematic decrease in total phosphorus content from the soil
developed in Wisconsin loess through the Sangamon and Yarmouth
paleosols. If the weathering of phosphorus during each period
of . soil formation is similar per unit time, then some indication
of the time each paleosol was undergoing soil development should
be evident from an examination of their phosphorus content (Runge;
et al. 1974). The decrease in total phosphorus content may re-
flect a greater amount of soil development and weathering of
phosphorus in the Yarmouth paleosol, Sangamon paleosol, and the
soil developed in Wisconsin loess, respectively. However, some
of these differences are also related to differences in the min-

eralogy and initial phosphorus content of the parent materlals.
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SOME OBSERVATIONS OF THE LOESS IN THE
SOUTHEAST IOWA STUDY AREA

Alan J. Lutenegger, Research Associate
Dept. of Civil Engineering
Iowa State University, Ames, IA

The loess deposits in Southeastern Iowa constitute the major
surficial material on upland positions and represent the dominant_
Wisconsinan aged deposits in the area. Eolian silts drape the
landscape from the summit downward to where paleosols, till, or
bedrock outcrops on the sideslope. Because of the majestic loess
deposits on the opposite side of the state, the loess in South-
eastern Iowa has not received abundant attention, and has for the
most part been neglected. As this work is continuing, the inten-
tion here is to give only a generalized summary of some of those
characteristics. [Recently, work has been initiated to more fully
investigate the loess deposits in this area and quantify some of
the pertinent characteristics.]

The loess in southern Iowa has traditionally been attributed
to the Missouri River floodplain along the western border of Iowa,
pPrimarily a result of extending the thinning nature away from the
Missouri River into this area. These relations are well known,
and need not be repeated here. Handy (1976) estimated the maxi-~
mum distance of significant loess deposition for the upper Mid-
west to be about 160 miles. This would seem to rule out any
major influence from the Missouri Valley in western Iowa as a
source for loess in southeastern ITowa.

Previous studies in this part of the state have led some

investigators to consider other source areas for the loess deposits.
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A general thinning relationship away from the "Iowan™ drift
border toward the southeast has been noted, In fact, the "Iowan"
area has generally been considered as the significant loess source
in eastern Iowa, This is a direct result of the attention given
to the "marginal relationship of the loess to the Iowan drift",.
However, the Iowan drift does not exist and recen* work has shown
that much circular reasoning was involved in this hypothesis and
that the Iowan erosion surface is not a significant source of
loess either (Hallberg, et al., 1978). The pPossibility of multiple
Source areas has been suggested, with the Skunk and Des Moines
River Valleys as options., It does strike us guite peculiar, that
across the Mississippi River in Western Illinois the loess attains
considerable thickness, and yet this valley has received little
attention as a source of loess in Iowa. This is perhaps a result
of the "prevailing™ wind theory of loess deposition and the prob-
lem with state boundaries. After all, the silt didn't know it
was Iowa, it walks where it walks, even backwards!

Consider the results of some thickness observations which
have been made in the area, heading west away from the Mississippi
River floodplain. The thickness measurements were made in Des
Moines and Henry Counties. Graphically, these data show the
familiar semilogarithmic trends displayed (figure L-1). “This
trend may be described mathematically by the expression:
- Y = 149.7 - 38.2 log X r = 0.92 |
where

Y

fi

loess thickness (inches)

X = distance (miles)

The occurrence of loess deposits "upwind" from a source has
been explained by a variable winds model of deposition (Handy
1976). More recently, the random-walk model {Lutenegger, 1979}
predicts that this thickness should decrease more rapidly, and
is expressed as log-log function. This does not appear to apply
in this case, although it has been very difficult to obtain good
observations near the Mississippi Valley. It should be noted
that in most instances, one point of "extraordinary thickness®
close to the source is enough to change the shape of the curve,
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The scatter of data points on the lower end of the curve is
worthy of mention. All but one of the sites investigated were
within the boundary of the Illinocian. The subjacent material in
all but two of the borings was a till-derived paleosol, the other
two sites being underlain by peat. Detailed drilling in this
region has shown that the surface exXpression of the loess does
reflect the underlying paleosurface, however numerous fluctuations
in microrelief occur, resulting in loess thickness variations of
up to 12 inches over a short distance. Even with such variation,
the random-walk model predicts that at some distance from the
Source, a more or less uniform thickness of loess will be deposited.
This applies to both "upwind" and "downwind" situations.

We may summarize these thickness observations by saying that
in general, there is a distinct relationship between the distance
from the Mississippi River and the thickness of Wisconsin loess
in Southeast Iowa. Secondary sources, such as the Skunk and Des
Moines Rivers, do not significantly influence the regional varia-
tion in loess thickness, however they do contribute to local
deposits along their course. North of this area, and into east-
central Iowa, the Iowa River was a major source of loess (Hallbergq,
et al., 1978).

Variations in texture of loess accompany variations in loess
thickness and usually display a systematic relationship to distance
from the source. A decrease in the coarse fraction coupled with
an increase in the fine fractions are commonly observed. Where
the loess is thin and unweathered material is not readily avail-
able in quantity for analysis, the percentages of ‘silt, based on
clay~free texturai summary, can be used to illustrate this rela-
tion. The data shown in figure L~-2, although obtained from only
a limited number of sites document the changes that occur in the
coarse and fine silt fractions.

Note that after a distance of about 5 miles (8.0 Km) these
variations are considerably scattered, and assume a relatively
constant value. This is similar to the more or less uniform

thickness which was shown in figure L-1 at the same distance.
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Radiocarbon dates at the base of the loess range from
18,500£520 (I~5848) in Lee County, to 24,900%570 {I-9357) in
Des Moines County. These aré well within the time frame obtained
throughout Iowa for the basal Wisconsin increment of loess, and
thus dates the beginning of loess deposition in the area.

Semi~quantitative x-ray analyses for clay mineralogy indicate
that the predominant clay mineral is montmorillonite, with lesser
amounts of illite and kaolinite and chlorite. Although some var-
iations occur, typical values are about 66%, 25%, and 9% respec-
tively. These results are similar to those obtained by others
directly across the river in Illinois. The work on the loess in
this area is continuing. Detailed mineralogic data are being col-
lected to assess any change in source material, significant to the

Mississippi river diversion.
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APPENDIX: Standard Weathering Zone Terminology, Symbols, and

Abbreviations used (after Hallberg, Fenton, and
Miller, 1978).

Loess

are:

Standard symbols, terms, and their defined use for loess

First Symbol -~ color reference.

0 - oxidized; 60% of matrix has hues of 2.5V or redder,
values and chromas of 3 or higher, and may have
segregation of secondary iron compounds into mottles,
tubules, or nodules.

D - deoxidized; 60% of matrix has hues of 10YR, 2.5%,
and/or 5Y, values of 5 and 6, and chromas of 1 or 2
with seqgregation of iron (ferric oxides) into tubules
(pipestems) or nodules.

U - unoxidized; matrix has hues of 5Y, 5GY, 5BG, and 5G,
values of 4, 5, or 6, and chromas of 1l or less ({except
5Y 6/1 is deoxidized), with no segregation of iron into
tubules or nodules. May include hues of N or values
Oof 3 or less with the presence of zones with abundant
Oorganic matter; these are often described as organic
bands.

Second Symbol - leached or unleached state.

U - unleached; primary carbonates Present.

L - leached; no carbonates detectable (with dilute HC1).

L2 - leached; primary carbonates absent, secondary
carbonates present.

Modifier Symbols - when used precedes first symbol.

M - mottled; refers to zones containing 20-50% contrasting
motties.
Examples: OL - oxidized, vellowish brown
or strong brown matrix, and leached.

UU - unoxidized, dark greenish gray matrix and unleached.
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Till

are:

MOL - mottled, oxidized - yellowish brown or strong brown
matrix with gray mottles, leached.

MDU - mottled, deoxidized - grayish brown matrix with
strong brown pipestems and strong brown mottles,
unleached. -

Standard symbols, terms, and their defined use for till

First Symbol - color reference

0 - oxidized; 60% of matrix has hues redder than 2.5Y
(ex. - 10YR, 7.5YR}; hues of 2.5Y, with values of 5
or higher, but including 2.5Y 4/4; may have segregation
of secondary compounds into mottles, tubules, or
nodules, etc.

R -~ reduced; 60% of matrix has hues of 2.5Y, with values
©of 3 or less, hues of 2.5Y, with value of 4, with
chromas of 2 or less; hues of 5Y, N, 5GY, 5G, 5BG, and
5G, values of 4 or higher {(usually vélues in this
zone are 5 or higher). Colors in this zone are nearly
always mixed as weak mottles, diffuse blends of color,
or as discrete bands. Discrete vertical bands of
reduced colors may occur for some distance adjacent to
joints. Thése bands may eventually grade into uniform
unoxidized material. 1In this zone there may be consid-
erable segregation of secondary iron compounds (with
oxidized colors) into mottles, nodules, or sheets along

cleavage planes, of joints.

U - unoxidized; matrix uniform; has hues of 5Y and N, values

of 5 or less, 5GY, 5G, 5BG, 5G, with values of 6 or less;
with no segregation of iron compounds into mottles,
nodules, etc.
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Second Symbol - if used

J - dointed, describes the pPresence of well-defined wvertical
joints in the till; joints often show oxidized and
reduced colors, often have coatings or rinds of secondary
iron-oxides; occasionally other secondary minerals such
as calcite or gypsum.

Second or Third Symbol - leached or unleached state; same

as for loess.

U - unleached.

L - leached.

L2 - leached of primary carbonates, but secondary carbonates
present,

Modifier Symbols - when used precede first symbol, as with

loess.

M - mottled; zones with 20-50% contrasting mottles; when
used with the unoxidized zone designation it infers
20% oxr less mottles of reduced colors.

Examples: JRU-jointed reduced unleached-mixed olive (5v4/4
and 5Y4/3) and very dark grayish brown (2.5Y 3/2), with
common gray (5Y5/1) and light olive brown (2.5Y 5/4)
mottles; prominent vertical joints, with 1 cm strong
brown (7.5YR5/8) segregations along the joint; unleached.

JUU - jointed, unoxidized, unleached-uniform dark greenish
gray (5GY4/1) matrix, with few thin vertical joints,
which have mottled light olive brown {(2.5Y 5/6} and
olive gray (5Y 5/2) faces, and a 3 cm rind of greenish
gray (5GY 5/1); unleached.

MUL - mottled, unoxidized, leached - dark greenish gray
(5GY 4/1) matrix with few, small gray (5Y 5/1) mottles;
leached.
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Other Materials

Other materials, such as alluvium, lacustrine sediments,
etc., can also be described by these terms. Dependent upcon
the texture and density of these materials the terms for loess

or till may be more appropriate.
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