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HUDSON EPISODE

Qo - Depresions (DeFore ¢ Formation- Woden Mbr.). Generally 2.5 to 6 m (820 f)) of black to very daik gray, calcareous, nuck, peat, silty clay loam
colluviums and organic sediments in drained and undmined closed and semi-cloed depressions. Ovedies gray, calcareous,loam diamicton Dows Fm-
Mo1gan/ Alden Mbr.) or Noah Creek Fm sand and gravel or Sheldon Creek Fm 1oam diamicton. Associated with lowrelief fea turesthat occupy de pressions
and low sags onthe landc ape. Supports wetland vegetation andcanbe permanently c overed by water. Highwater table.

Qal

Qal - Alluvium (DeForst Formation- Undi fferentiated). Vanable thicknes oflessthan 1 to 5 m (3-16 ff) of very dark gray to brown, noncal care cus to
calcareous mmssive to gmtified dlty clay loam clay loam, loam to sandy loam alluvium and colluvium in stream valleys, onhilldopes, and in closed
depressons May overlie Noah Cre ek Fomati on, Wolf Creek or Alburnett formations, or fractured Devonian carbonate bedock. Assciated with lowrelief

modem floodplain, closed depresions moderndm ina geways or toeslope positions on the landscape. Seasonal high water tableand potential for frequent
flooding

Qalb

Qalb - Alluvium Shallowto Bedroc k(DeFore ¢ Formation-Undifferentiated) Varablethickness oflessthanl to5 m (3-16 ff) of very dark gray to brown,
noncal careous to cal careous, stratified siltyc lay loam, clay loam, loam to sandy loam alluvium and col luvium in stream vallgys, on hillslope s and inclosed

depressons May overlie Noah Cre ek Formation or Devoniancarbonatebedrock. Bedrock surfaceis within Sm (16 ft) of the land surface. Associated with

low-relief modern floodplain, closed depressons modem drainageways or toe d ope positions on the landscape. Seasonal high water table and potential for
frequentflooding.

HUDSON and WISCONSIN EPISODE

Qe

Qe- Sand Dunes and Sand Shee s (Peoria Formation-sand facies) Generally less than 3 m (10ft) of yell owish brown, massive,ca lcareous, 1 oamy sand to
fire and. & may overlie yellowish-brown, coase grained sand and gravel (Noah Creek Fm), or it may overlie yellowish to gayid brown, usually

calcareous gratified loam to silt loam to sandy loam diamicton (Dows Fm-Morgan Mbr. ). Usually restricted to a narow belt along major river valley

bottoms or adjace ntuplands on the Des Moine s Lobe. Offthe Des Moines Lobethis unitis notrestricted to dunes alongvalleyaras and may occura s sand
stringers oved yingunnamed ero sion surfice loamysediments.

Qdsr

Qdsr - Loamy Sediments Shallow to Lime sone, Dol omite, and Shale (DeForest-Noah Creek-Shell Rock Fornation). 1 to 2 m (-7 ff) of yellowish

brown to gray, masive to weakly stratified, well to poorly oorted loamy, sandy and silty alluvial sediment that overlies the Upper Devonian be drock
surface., usually with a thicknessof 12 to 18 m @0-60 ft) andit occurs in the southem part of the quad. Itis cham cterized by fosiliferous carbonates with

some shale. Layers withabundant sabspherical andtabular stromatop oroids, which may be e placedby calcite crystal masses commonly occur inthe lower
part of the formation. Around southwest part of the quad, this formation is dominated by argillac eous dolomite and dolomiticlimestone, and the thickness

can beup to 30 m (100 f).

Qdlgc

Qdige - Loamy Sedime nts Shallow to Dol omite, Limestone, and Shale (DeForest-Noah Creek-Lithographic City Formation). 1 to 2 m 3-7 ft) of
yellowish brown to gray, masive to weakly stratified, well to poorly sotted, loamy, sandy and silty alluvial sediment that overlies the Middle to Upper

De vonian bedrock surface. This fomation isthe major top bedrock unit in the quad, the maximum thickness of this map unitisup to 33 m (110 f),

consisting of dolomite and dolomitic limestone, partially charmac terized by interbeds of un fossili frous to sparsely fossiliferous laminate d lit hogra phi ¢ and
sublitho gra phic li mestone and d ol omiti ¢ l imestone, inpartargilla ceous or with slight shale. “Birdseye” carbonate fabiiciscommon in some la yers.

WISCONSIN EPISODE

Qghe- Collapsed lake se dine nts-hummoc ky isolate d ic e-walled lake plains (flattopped hummocks) (Dows Formation-Lake Mills Mbr./ Morgan
Mbr). Generally les than 3 m (10 f) of darkgrayish brown, masd ve, calcareous silty clayloam,tosiltloam; often oved ying athin basal increment of sand
and gavel (<1 m). It overlies yellowish to grayishbrown, usually calcareous, gratified 1oam to silt loam to sandy loam diamicton;textures can be quite
variable (Dows Fm -Morgan Mbr.). Isolated ice-walled lake plains compris aportion of this land form area. Other hummocks consist of less than15 m of
yellowish togryish brown usually calcareous, stratified loam to silt loam to sandy loam diamicton (Dows Fm-Morgan Mbr.). Overlies gray, cal careous
massive, dense loam diamicton (Dows Fm.-- Alden Mbr). Modertetohighreliefhummockylandfom area with3 to 10 m(10 to 32 fi) of localrelief.

Qnw

Qnw- Sand and Gravel(Noah Creek Formation) Generallylessthan 8m (26 ft), butthere may be significa ntl ythinner coarsegm ined deposts insmaller

stream valleys. Yellowish brownto gray, poodyto wel lo1ted massive to wellstmatified, coase to fine fldspathic quartz snd, pebblysandand gravel I
the map area the unit overlie s middle Wisconsn-age Sheldon Creek Fm. This unit encompa ses outwa sh deposits that ac cumul ated in valley trains during

the Wisconsin Episode.

Qnw2

Qnw2 - Sand and Gravel Noah Creek Formation). 2 to 12 m (7 to 40 f)) of yellowish brown to gray,poody to well sorte d, massve to wellstratified,

coaseto fine feldspathic quartzsand, pebbly sand andgrma vel with fow interveninglayers ofsilty clay. Alongmanyvalleysa thinmantle of 1 oess, reworked
loess, or fine-grained alluvium (Qal) naybe present. This unit includes silty colluvial deposts derived from the adjacent mapunits. In places this unit is

mantled with 1 to 3 m (3-10 ft) of fine to medium, wel Fo1ted medium to finesand derived from wind reworking of the alluvium. This unitenconpasses
deposits that accunulated in low-relief stream valleys duringthe Wisconsn Fpisode and HudsonEpisode. Seasonal hi gh water table and some potential for

flooding

Qnw3 - Sand and Gravel Shallowto Bedrock WoahCreekFormation). 1 to 3 m (3-10 ft) of yel lowish brown to gray,poodyto wellsorted, massve to

we ll stratified, coarse to fine feldpathic quartz sand, pebbly and and gravel. May be ovedain by up to 2 m (7 f) of silty alluvial matedal I places
mantled with finetomediumwell sotted fldspathic quatzsandder ved from wind re working of thealluvium Fractured carbonate bedrock is less than5 m

(16 ft) below the land surface. The unit encompa sses deposits that accumulated in river and stream valleys duting the late Wisconsin as well as exhumed
Pre-1llinois Epiode deposits of the Wolf Creek and Albumett formations.

Qo_gfp bm - Complexglaciofluvial plain (Noah Creek Formation). Greater than 3m but less than 15 m (10 ff butless than4 8ft) ofgmyish brown, often

calcaeous gmtified sand and gravel. Ovedies gray, calcareous, massive, dense loam diamicton (Dows Fm- Alden Mbr. or Sheldon Creek Fm) or in
several locations Paleozoic limesonebedrock. It may havesandand gravelat theland surface. Indepressioms and s gsitmay be buried by several meters

of DeFores Fm-Woden Mbr. T his area is associ ate dwith lows andsa gs on the Bemis Moraine.

Qoch - Valley tr ain outwash (NoahCreekFormation). Generally3m (10 ft) to less than8 m (26 ft) ofdarkgmy, dark grayish brown, datk brown to datk

yellowish brown medium to coarse sand, gravelly and to pebbly gravel. Ovedies gy, calcareous, massive, dense l oam diamid¢on (Dows Fm -AldenMbr.).
In valley positions, it is at the land surface of older terrmces. On the modern floodplain it isburied by DeFores Fm alluvium. Lowrelie f la ndforms

expressedas broad terraces; long, narrow longitudinaltermac es or cuspateshaped pointteraces Termaces associated with the major valleys arebenche dona
gray,calcareous masdve, denseloam diamicton(Dows Fn-Alden Mbr.).

Qochb - Valley train outwash shallowto be dr ock (Noah Creck Formation). Generallyl to 5 neters (3 to 16 ft) of dark gray, dak gmyish brown, daik
brown to datk yellowish brown medium to coarsesand, gravelly sand to pebbly gravel. Overlies gray, calcareous, ma sive, dense loam diamicton (Dows

Fm-Alden Mbr). Itis at the land surface of older teraces. On the modem floodplain it is buried by DeFores¢ Fm. alluvium Low-relie f landforms
expressed as broad tewaces; long, narow longitudinal teraces or cuspate-shaped point terraces. Unit is benched on Upper Devonian age Shell Rock

Formationlimestone, dol omites or shale.

Qoch(s) - Slac kwater deposits overlying valley train outwash (Noah Creek Formationrslt facies). Generally less than 3 meters (10 ff) of dak grayish
brown to yellowish brown, nassve to laminated, calcareous silt loam Unit overlies <5 meters of dark gray, dark grayish bown, dark brown to datk

yellowih brown medium to coarse sand, gravelly sand to pebbly gravel. Lowrelief landfomms expressed as broad teraces; long, narrow longitudinal

terraces or cuspate-shaped point termces Unit isbenched on a gray, cal careous, ma sive, dense loam diamicton (Dows Fm-Alden Mbr.). No flooding
potential

Qof

Qof - Outwash fan (Noah Creek Formation) Thickness can be quite variable from 3 to 12 m (103 9£t) of yell owi sh-browncoarse-gmined sand and gm vel.
May overlie gy, calcare ous, massive,dens loam diamicton (Dows Fm- Alden Mbr. or Sheldon Creeck Fm.). Broad low+elief apron that gently slopes

away from the moraine front. Seasonal highwater table.

Qsgce - Supraglacial complex (Dows Formation-Pilot Knob Mbt/ Morgan Mbt.) Greater than 3 m (10 ft) but les than 15 m (49 ft) of yellowish brown,
often calcareous and fractured, statified sand and gravel with interbedded stratified loam diamicton. Collapse features are usually evident. In de pressions

and sgson upland surfaces, thesand and gra vel may be buried by DeFores Fm.-Woden Mbr. Ovedies gray, calcareous massive,dens loam diamict on
(Dows Fm. - Alden Mbr). Moderate to high relief 3 to 8 m (10 to 26 ft) hummocks, bea ded ridges, kane s and associated linked draina ges on upland

surfa ces.

Qtr_glhc_bm- Collapsed lake sediments - hummo cky isolated ice-walled 1ake plains toflattoppe d mmmoc ks-- (Dows Formation{.ake Mills Mbr./
Mo1gan Mbr.). Generally less than 3 m (10 ft) of dark grayish brown, massive, calcareous silty clay loam to silt loam ovedying athinbasal increment of

sand and gavel (<I mor 3 ff). Itoverlies yellowishtogmyish brown usually cal careous, stratified loam to silt 1oam tosandy loam diamicton; texture s can
be quitevarable (Dows Fm -Morgan Mb1) and Alden Mbr fom 9 to 40 mthick (27 to 128 ff). Isolated icewalled lake plains comprise a portion of this

landform area. Other hummocks c onsist of less than 4 m of yellowish to grayish brown usually cal careous, stratified loamtosilt loamto sandy loam

diamicton (Dows Fm Morgan Mbr.). Oveiies a gray, calcareous, massive, dense loam diamicton (Dows Fm-- Alden Mbr.). Moderate to high welief
humno cky landform area with 3 to 10 m (10 to32 f)) of local elief Thesefeaturesareusiallyasociated with the Altamont Moraine Complex butin the

maparea are present onthe Bemis Moraine. Seasonalhigh water table.

Qtr_amc

Qtr_amc - Till ridge (Dows Formation-Morgan Mbr.or Pilot Knob Mbr or Lake Mills Mbr.) Generally9 tolS5metets (27 to 49ft) of yell owishtograyish
brown, usially calcareous and fractured, stratified loam to silt loany g¢rmatified sands and gra vels to sandy 1oam dia micton; te xture s can be quite varia ble.

Overlie s gray, cal care ous, massive, dense loam diamicton (Dows Fm.-Alden Mbr). The Alden Mbr. in this mapping unit can extendtodepthsin exce s of

25 meters (85 ff). This sediment package overlies the Shel donCreek Formationdiamicton. M oderate to hi gh relief humno cky landform feature s exceed3 to
10 meters (10 to 32 ft) of local relief This landform is characterized by noderate to highrelief hummocks esker andkame features and ice-wal led 1akes;
and isasociated withthe Altamont Moraine Complex. Seasonal highwater ta ble.

Qth_bm - Till be nch (Dows Fomation-Morgan Mbr. or PilotKnobMbr or Lake Mills Mbr.). Generally9 to20metes (27to64ft) of yell owishtogrma yish
brown, usially calcare ous and fractured, statified loam to silt loamt gmtified sands and gravels to sandy loam diamicton; te xtures can be quite varia ble.

Overlie s gray, cal care ous, massive, dense loam dia micton (Dows Fm.- AldenMbr.). The AldenMbr.in this mapping unit can extendto depthsin exces of
20 meters (64 ff). This sediment package ovedies the SheldonCre ek Formation diamicton. This benchis cut into the Bemis Moraine surface atan elevati on

of approximately 1250 feet. Appears to be related to a meltwater rlease asociated with the younger Altamont Momine Complex. Moderate relief
humnocky landfom features exceed 3 to 6 m (10 to 20 ft) of local relie £ This landfom is characterized by noderate to high relie f hunmocks and ice-

walled lakes; and is asociated with the Altamont Momine Complex. The surface pattern is primaily munded circular to rounded irre gulady shaped
patterns. Seasonalhighwa ter table.

Qtr_bm

Qtr_bm- Till ridge (Dows FornationMorgan Mbr.) Generally 3 to 15 m (10 to 49 ft) of yellowish to grayish brown, usuall yc alcareous and fractured,
stratified loam to siltloam; stratified ands and gra vels to sandy loam diamicton; textures can bequite variable. Ovalies gray, cal careous, massive, dens

loam diamic ton (Dows Fm.-Alden Mbr. ) The Alden Mbr. in this mapping unit rarely extends to depths greater than 15 meters @9 ft); and overlies the
Sheldon Creek Formmation diamicton. At the DML margin, this landform may be mantled with athin layer ofPeoria Formation silt. Low to moderte relief

humnocky landform features exceed 3 to 5 m (1016 ft) of local relief. Thislandfomm is associated with the Bemis Momine. The suface pattern is
irre gularly shape dpattems. Seasonal highwater table.

Qsc2 - Loamy Sediments Shallow to Glacial Till (Unnamed erosion surface £diment ) 1t 3 m (3 to 10 ft) of yellowih brown to gray, masive to
we akly stratified, well to poorly sorted 1oamy, sandy and silty erosionsurface sediment. Mapunitincludes some areas mantled with less than 1 m (3 f) of

Peoria Fomation (d1t or sand facies). Overlies massive, frac tured, slightly firm glacialtill of the Shel donCreek Fanm tion.

Qsc- Glacial Till Sheldon Cre ek Fomationundiff). Generally3 to 15 m (10 to 49 f) of a yel lowish brown to gray, cal care ous fracturedto massve clay
loam; at depth this unit can be variably textured and containsignificant sand andgravelbodies. Theupper 3to7 m (10 to 20 f) may be periglaciall yal tered.

It is not uncommon to se few Pierre Shale clasts in core samples. The presenceof unaltered Sheldon Creek till in the eastan portion of the county is
questionable. This unit ovedies Predllinois diamictonand is only shown on the cross- ction.

PRE -ILLIN OIS EPISODE
Qwa3 - Till WolfCreekor AlburnettFormations). Genemlly,3 to 23 m (10to75 f) ofverydense, mass ve, fractured, 1oamy glacial till of the Wolf Creek

or Alburnett formations. This mapping unit can be buried by da cial sediments (She ldon Cree kFm.), unname deros on surfa ce sediments loess or alluvium
and is shownonlyinthe cros-section.

MESOZ0OIC

CRETACEOUS SYSTEM

Kw- Sandstone, Mudstone, and Side rite Pellets (Windrow Formation) “Mid”™-Cretace ous This nmap unit occurs as erosional outliersand is only found

occ asionallyinwell cuttings inthe mappingara. The formation is characterized by reddish shalysandstone and mudstone or siderite pell ets. Its thi ckness is
variable, butusuallyless than6 m (20 f£). This unitis shown only on the cross-section,not on the map.

PALEOZOIC

DEVONI AN SY STEM

Dsr - Limestone, Dol omite, and Shale (ShellR ock Fornm tion) Upper Devonian. This mapunit usiallyhas athicknessof 12to18 m(4060 f), and occurs
in the southern part of the quad. The unit is chamcterized by fossiliferous carbonates, with sone grey to light green shale. Layers containing abundant
subspheical and ta bular stromatopoids commonly occur inthe lower patt of the unit. Brachiopods, bty ozoans, corals and ciinoids are abundant in some
mntervals. This unit is shown only on the cross- ction, not onthe map.

Digc

Dige - Dolomite, Limestone,and Shale (LithographCity Formation) Middleto Upper Devonian. This map unit forms the major uppermost bedrock in the
quad, with a maximum thickness of up to 33 m (110 ft) This unit consists of dolomite and dolomitic limestone, partially chancterized by interbeds of

lami nat edlithogra phic and sublithogma phiclimestone and dol omitic limestone, in part argillaceous a with slight shale. “Birdse ye” stucture s are common.

Someintervals are fossil iferous and sromatoporoidnich. Thisunitis shown onlyonthe cosssection,not on the map.

Dcv - Lime sone and Dolo mite (Coral ville Formation) Middle Devonian. Thethickness of this map unit varies between 10 and 18 m (3560 ff), and it is
dominated by limestone, dolomitic limestone, anddolomite, in part laminated andargilla ceous. Brachiopods and corals usually oc cur in the limestone facie s

This unitis shown only on the crosssection, not on the map.

Dic

Dic- Dolomite and Limestone (Little Cedar Formation) Middle Devonian. The thickness of this mapunitranges from 27 to 35 m 9011 5ft) in the county.
The unit is dominated by slightly argillaceous toargillaceous dolomiteand dolomitic limestone, usially vuggy and partially laminated and/or chetty. This

unit is commonly fossili ferous, andbra chiopods are epecia lly abundant in the lower portion. This unitis shownonlyonthe crosssection,not on the map.

. > I

Qpq - Pits and Quarries

Dr il Holes

Water Well Lo gs

Base map from iowa DOT Road Map Layers 2009. Shaded relief from lowa Lidar Project 2007-2011.

lowa Geological and Water Survey digital cartographic file Worth_Co_ SurficialGeology2012.mxd, version 9/28/12 (ArcGIS 10.0)
Map projection and coordinate system based on Universal Transverse Mercator (UTM) Zone 15, datum NAD83.

The map and cross section are based on interpretations of the best available information at the time of
mapping. Map interpretations are not a substitute for detailed site specific studies.
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Introduction to the Surficial Geology of Worth County, lowa

Worth County lies in north-central lowa and straddles the eastern margin of the Late Wisconsin-age Des Moines Lobe Landform
(DML), the most recently glaciated region of the state and the Wisconsin-age lowan Erosion Surface (IES) Landform Region (Prior
and Kohrt, 2006). Generally speaking, in the western portion of the map area, the DML consists of a complex suite of depositional
landforms and sediment sequences related to supraglacial, subglacial, and proglacial sedimentation. Quaternary deposits in this region
can reach a maximum thickness of 59 m (195 ft). The Des Moines Lobe is characterized by hummocky terrain that forms arcuate
belts of moraine complexes and undulating plains with thick increments of supraglacial sediment (>3 m). In the map area, the most
noteable features of the DML are the Bemis Moraine, the terminal moraine of the DML which is dated at approximately 14,500 to
14,000 RCYBP (radiocarbon years before present), and the slightly younger Altamont Moraine Complex which is dated at
approximately 13,500 RCYBP. Supraglacial and proglacial sediments (coarse-grained glaciofluvial, ice-contact sediments associated
with hummocky terrain, outwash fans, and channel deposits) encompass a large area of the eastern flank of the DML and are
extensively mapped at the former ice margins and in the Shell Rock River, Elk Creek and Winnebago River valleys. The eastern
portion of the map area is dominated by unnamed loamy sediments (IES materials) of variable thickness overlying Wisconsin-age
Sheldon Creek Fm. glacial sediments, Pre-Illinoian glacial sediments or shallow rock. These deposits are regionally extensive and in
this county, are on average less than 15 m (50 ft) in thickness. Significant areas of bedrock outcrop or areas with less than 5 m (15 ft)
of loamy material over rock are present, especially along the Shell Rock River and Winnebago River valleys. Bisecting the eastern
portion of the map area is the Shell Rock River valley. The valley is younger than the Bemis Moraine and was cut approximately
12,500 RCYBP during the catastrophic drainage of the younger Algona Moraine. The valley is dominated by a variable thickness of
coarse-grained outwash associated with the “last-gasp” drainage of the DML.

Williams (1899) described and mapped the Quaternary and Paleozoic bedrock geology of the county and discussed the
stratigraphy of Devonian strata that were exposed at the land surface. He also noted the extreme thinness of the “drift” along the
Winnebago River and nearby Shell Rock River and the remarkable difference in surface features between the eastern and western
portions of Worth County. Statewide bedrock geologic maps by Hershey (1969), and most recently by Witzke, Anderson, and Pope
(2010), depict the increased understanding of the complex distribution of geologic wunits at the bedrock surface across this region,
including Worth County. The only regional surficial map of the area consists of the Des Moines 4° x 6 °© Quadrangle at a scale of
1:1,000,000 (Hallberg et al., 1991).

The map area has a rich and complex geologic history punctuated by at least seven periods of glaciation between 2.2 million to
500,000 years ago (Boellstorff, 1978a, b; Hallberg, 1980, 1986). In this area, Pre-Illinois Episode glacial deposits and associated
buried soils are overlain by much younger Wisconsin-age glacial deposits. During earlier and mid Wisconsin-age, ice advances dating
from approximately 40,000 to 26,000 years before present were deposited throughout the map area. In Iowa, this glacial deposit is
formally recognized as the Sheldon Creek Formation (Bettis et al., 1996, Bettis, 1997) and in earlier literature is referred to as the
“Tazewell till” (Ruhe, 1950). A period of intense cold occurred during the Wisconsin full glacial episode from 21,000 to 16,500 years
ago (Bettis, 1989). This cold episode and ensuing upland erosion led to the development of the distinctive landform recognized as the
IES (Prior, 1976). A periglacial environment prevailed during this period with intensive freeze-thaw action, solifluction, strong winds,
and a host of other periglacial processes (Walters, 1996). The result was that surface soils were removed from the IES, and the
Sheldon Creek and Pre-Illinois till surface was significantly eroded, resulting in the development of a region-wide colluvial lag
deposit referred to as a “stone line.” Following the IES formation, the southern edge of the Laurentide Ice Sheet split into several
lobes that each flowed down regional topographic lows. The Des Moines Lobe extended from central Canada through the Dakotas and
Minnesota into lowa, terminating at what is now the City of Des Moines. The Des Moines Lobe was active in lowa between about
15,000 and 12,000 RCYBP, about 5,000 to 8,000 years later than glacial lobes to the east made their southernmost maximum advance
(Johnson, 1986; Fullerton, 1986). The Lobe advance occurred well into a period of regional warming and was thus climatically out of
equilibrium (Kemmis et al., 1994). Ice thickness reconstructions indicate that the lobe was probably thin and gently sloping (Mathews,
1974; Clark, 1992; Brevik, 2000, Hooyer and Iverson, 2002). Clark (1992) reconstructed the Lobe’s thickness near Ames, lowa, at
~80 m (262 ft). More recently, ice reconstructions by Hooyer and Iverson (2000) were based on a model assuming the Bemis Moraine
was ice-cored, which yielded ice thickness estimates of ~250 m (820 ft). Despite these variations, all agree that the Des Moines Lobe
ice sheet was extremely thin and gently sloping. This ice advance was rapid and episodic, and was most likely fueled by basal
lubrication; in other words, a warm-based, non-deforming bed glacier. These assumptions are backed up by evidence of numerous
plants (Baker et al, 1986) and trees (Bettis et al., 1996) found near the base of the DML package. Furthermore, the complex landform
sediment assemblages found on the DML in Iowa seem more indicative and explained by regional stagnation caused by a surging-type
glacier, not rapid recession.

Surficial deposits of the map area are composed of seven formations: DeForest, Dows, Noah Creek, Peoria, Sheldon Creek,
Wolf Creek, and Alburnett formations, as well as unnamed erosion surface sediments. Hudson age deposits associated with fine-
grained alluvial, organic, and colluvial sediments include the DeForest Formation which is subdivided into the Camp Creek, Roberts
Creek, Gunder, Corrington, Flack, and Woden members. The Dows Formation consists of upland glacial deposits and is subdivided
into the Alden, Lake Mills, Morgan, and Pilot Knob members. The Noah Creek Formation includes coarse sand and gravel associated
with outwash from the Des Moines Lobe. The Noah Creek Formation includes coarseto finer grained fluvial deposits associated with
local stream and river valleys. Unnamed erosion surface sediments consist of reworked till and slopewash deposits associated with
periglacial activity during the Wisconsin ice advance. Areas of Peoria Formation eolian materials are present along the the Shell Rock
River valley as well as stringers on the IES surface. Eolian materials may also be intermittently present mantling most other mapping
units, and are more abundant near stream valleys. Sheldon Creek Formation glacial deposits are undifferentiated and occur in
northwest and north-central Iowa. The full extent of these deposits is still not fully understood. Pre-Illinoian glacial deposits in Iowa
consist of two formations: the younger Wolf Creek Formation and the Alburnett Formation. The Wolf Creek is divided into the
Winthrop, Aurora, and Hickory Hills members (oldest to youngest). The Alburnett Formation consists of several “undifferentiated”
members.

Two bedrock mapping units (Devonian Shell Rock and Lithograph City) are exposed as outcrop in the map area. Bedrock
outcrops occur primarily along the Shell Rock River and to some extent along Elk Creek and the Winnebago River. The Devonian
rocks are dominated by carbonates varying between limestone and dolomite, accompanied with minor shale. Based on lithologic
features and fossils, uppermost bedrock of Devonian in the mapping area can be subdivided into, in descending order, the Shell Rock,
Lithograph City, and Coralville formations (Witzke et al., 2010).
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