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The Cedar Falls Quadrangle, located in Black Hawk County, lies within the Iowan Erosion Surface (IES)
Landform Region (Prior and Kohrt, 2006). This area has been subjected to multiple periods of Quaternary
glaciations and subaerial erosion. Generally speaking, the map area consists of unnamed loamy sediments (IES
materials) of variable thickness overlying Pre-Illinoian glacial sediments. The Cedar River Valley is filled with
Wisconsin Episode Noah Creek Formation sand and gravel and mantled with younger Holocene terrace
materials. These deposits are regionally extensive.
Previous surficial geologic mapping completed as part of the STATEMAP program includes the
Gilbertville Quadrangle in Black Hawk County (Tassier-Surine et al., 2011) and mapping to the north in
adjacent Bremer County (Tassier-Surine et al., 2007, 2009, 2010). The only other regional surficial map of the
area consists of the Des Moines 4 o x 6 o Quadrangle at a scale of 1:1,000,000 (Hallberg et al., 1991). The
Devonian stratigraphy of the regional area has been intensively studied by Iowa Geological and Water Survey
(IGWS) staff (e.g. Belanski, 1927; Koch, 1970), and re-studied and correlated by Witzke and Bunker (1984),
Witzke and others (1988), Anderson and Bunker (1998), and Groves and others (2008). An updated bedrock
geologic map was completed in 2010 (Witzke et al.). Other studies in the area include Anderson and Garvin
(1984) and Day and others (2006). The stratigraphic nomenclature and correlation in this map follow the
stratigraphic framework proposed by Witzke and others (1988).
At least seven episodes of Pre-Illinoian glaciations occurred in this region between approximately 2.2 and
0.5 million years ago (Boellstorff, 1978a,b; Hallberg, 1980, 1986). Episodic erosion during the last 500,000
years has led to the destruction of pre-existing glacial landforms associated with Pre-Illinoian glaciations. A
period of intense cold occurred during the full glacial Wisconsin 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). Surface
soils were removed from the IES and the Pre-Illinoian till surface was significantly eroded; resulting in the
development of a region-wide colluvial lag deposit referred to as a “stone line.” Another common feature of
this region are paha, isolated and uneroded topographic highs of loess-mantled Pre-Illinoian till with a
directional orientation from northwest to southeast that exist as erosional outliers of the once higher and older
landscape. Thick packages of stratified loamy and sandy sediments located low in the upland landscape and
adjacent to streams are remnants of solifluction lobes associated with the formation of the IES. These materials
can commonly be found along small tributaries of the Cedar River.
Surficial deposits of the map area are composed of five formations: DeForest, Noah Creek, Peoria, Wolf
Creek, and Alburnett formations as well as unnamed erosion surface sediments.
Hudson age deposits
associated with fine-grained alluvial and colluvial sediments include the DeForest Formation which is
subdivided into the Camp Creek, Roberts Creek, Gunder, and Corrington members. The Noah Creek Formation
includes coarse sand and gravel associated with outwash from the Des Moines Lobe, as well as coarse to finer
grained fluvial deposits associated with local stream and river valleys. Unnamed erosion surface sediments
consist of reworked till and slopewash deposits associated with peri-glacial activity during the Wisconsin ice
advance and may be up to 25 feet thick. Peoria Formation eolian materials consist of fine sand with thick
deposits only present adjacent to the Cedar River Valley. Additional eolian materials may be intermittently
present mantling most other mapping units and are more abundant near stream valleys. Pre-Illinoian glacial
deposits in northeast Iowa consist of two formations: the younger Wolf Creek Formation and the Alburnett
Formation. The Wolf Creek Formation is divided into the Winthrop, Aurora, and Hickory Hills members
(oldest to youngest). The Alburnett Formation consists of several “undifferentiated” members. Pre-Illinoian till
is not exposed in the map area but is mantled throughout the Cedar Falls Quadrangle by IES materials, eolian
sand or alluvial sediments. Pre-Illinoian deposits may be as thick as 200 feet in bedrock valleys. The
Quaternary materials are underlain by Silurian and Devonian carbonate bedrock. There are no natural bedrock
outcrops in the quadrangle.
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Q al - Alluvium (D eForest Formation-U ndifferentiated) Variab le thick nes s of les s than 1 to 5 m (3-16 ft) of very dark gray to
brown, noncalcareo us to calcareo us, m assive to s tratified silty clay loam , clay loam, loam to sandy loam alluvium and
colluviu m in stream valleys, on hills lopes, and in clos ed depress ions . May overlie Noah Creek Form ation, Wo lf Creek or
Alb urnett form ations, or fractured Devon ian o r Silurian carbo nate bedrock. Asso ciated with low-relief mo dern flo odp lain,
closed depress ions , modern drainageways, o r to es lop e pos itions on the lan dscape. Seas onal hig h water tab le and potential for
freq uent flo odin g.
Q allt - Low Terra ce (DeForest Form atio n-Cam p Creek M br. and Rob erts Creek M br.) Variable thick nes s o f less than 1 to 5 m
(3-16 ft) of very dark g ray to brown, no ncalcareous, stratified s ilty clay loam , loam, or clay loam. Associated with the m odern
channel belt o f the Ced ar River Valley. O verlies the Noah Creek Fo rm atio n. Occup ies lowest po sition on the flo odp lain, ie.,
mo dern channel belts. Seaso nal high water table an d freq uent flo odin g potential.
Q ali-ht - I ntermedia te-H igh Terrace (DeFo res t Formation-Gu nder Mb r. ) Variable thickn es s o f less than 1 to 5 m (3-16 ft) of
very dark gray to brown, noncalcareo us, silty clay loam to loam allu vium or co llu vium that overlies the Noah Creek Fo rmation.
Occupies terrace and valley margin pos itions 1 to 2 m (3-7 ft) above the m odern flo odp lain. M ay be m antled with 2 to 3 m (710 ft) o f well-s orted medium to fine sand derived fro m wind reworkin g o f the alluv iu m. Seas onal hig h water table an d low to
mo derate flood ing po tential.
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Q e - Sa nd Dunes and Sand Sheets (Peoria Form atio n-sand facies ) Generally les s than 3 m (10 ft) of yello wis h brown,
mass ive, calcareous loam y s an d to fine s and. It m ay overlie yellowis h-brown sand and gravel (No ah Creek For matio n) or
reworked u nnamed loam y s ed imen ts associated with the Iowan Erosio n Surface and/o r it may overlie yello wis h to grayish
brown, often calcareo us and fractured clay loam to lo am diamicto n of the Wolf Creek and Alb urnett form atio ns.
Q nw2 - Sand and Gravel (Noah Creek Form ation ) Generally 2 to 8 m (6-26 ft) o f yellowis h brown to gray , p oorly to wellso rted , massive to well-stratified, coarse to fine feld spath ic qu artz sand, pebb ly sand and gravel w ith few intervenin g layers of
silty clay. A thin mantle o f loes s, rewo rk ed loess, or fine-grained alluviu m may be pres ent. This unit includes s ilty co lluv ial
depos its d erived from the adjacent m ap u nits . In places this unit is mantled w ith 1 to 3 m (3-10 ft) of well-sorted, m ediu m to
fine sand derived fro m wind rew orkin g o f the alluv ium . This unit encom passes depos its that accumu lated in low -relief stream
valleys du ring the Wiscons in an d Huds on epis odes. Seaso nal high water tab le an d so me potential fo r flood ing.
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Q nw - Sand and Gravel (Noah Creek Formation) 3 m (10 ft) to more than 20 m (66 ft) of yellowish brown to gray , poo rly to
well-s orted, massive to well-stratified , coarse to fin e feldspathic q uartz sand, pebbly s and and gravel. In p laces mantled w ith 1
to 3 m (3 -10 ft) o f fine to mediu m, well-sorted sand d erived fro m w ind rework ing of the alluviu m. This unit encomp as ses
depos its that accum ulated in stream valleys during the Wiscon sin Epis ode.
Q wa2 - Loamy and Sandy Sediment Shallow to Glacial Till (Un named ero sio n s urface sediment) Generally 2 to 8 m (6-26
ft) o f y ellow ish brown to gray, mass ive to weakly s tratified , well to poorly sorted loam y, sand y and s ilty Iow an Erosion Surface
sediment. Map unit includes s ome areas m antled with less than 2 m (7 ft) o f Peoria Fo rmatio n m aterials (loes s and eolian sand).
Overlies m as siv e, fractured , firm g lacial till o f the Wolf Creek and Alburnett form atio ns. Seaso nal high water tab le may occur
on this map unit.

PRE-ILLINOIS EPISODE

Qali-ht
Qal

Qwa3

Q wa3 - Till (Wo lf Creek or Alburnett formations ) Generally 3 to 4 5 m (10-14 8 ft) of very dens e, m as siv e, fractu red, lo am y
glacial till of the Wolf Creek o r Alb urnett formations with o r without a thin lo es s mantle (Peo ria Fo rmation— less than 2 m) or
th in loamy s edim ent m antle. An in tervenin g clayey Farm dale/Sangam on Geos ol may s ep arate thes e units. T his mapping u nit is
sho wn on ly o n the cross-s ection an d may be buried by un named erosion s urface sediments , loes s or alluviu m.

PALEOZOIC
Base map from USGS Cedar Falls 7.5' Digital Raster Graphic (IGS GIS file DRGI35.TIF) which was
scanned from the Cedar Falls 7.5' Topographic Quadrangle map, published by US Geological Survey in 1963, photorevised 1963
Topographic contours and land features based on 1958 and 1963 aerial photography, field checked in 1963
Land elevation contours (10' interval).
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Dcv - Limes tone and Dolomite (Co ralville Formation) Middle Devonian. The thick ness of th is map unit varies between 0 and
10 m (0-32 ft) within th e q uad. The low er Gizzard Creek Memb er is fos siliferous carbon ate with an abund an t m arine fauna and
is do minated by dolomite and dolomitic lim esto ne, becom ing slightly arg illaceous in part, w ith com mon calcite-filled vug s; the
lo w divers ity fauna are characterized by crinoid deb ris, brach iopod s, an d rare gastro pods and bryozoans . The u pper Iowa City
M em ber is carbon ate do minated, with lamin ated, brecciated, or evaporitic textures and som e restricted marine fau nas ; the
restricted marine fauna is dom inated by favos itid corals and/o r branching and d omal stro matop oroids . Stro matop oroid rich
biostro mal intervals o ccur w ithin and arou nd the quad area. This unit is sho wn on ly on the cross-s ection, not on the map.

Iowa Geological and Water Survey digital cartographic file Cedar Falls_BedrockGeology.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.

Dlc - Dolo mite and Limestone (Little Cedar Formation) Mid dle D ev onian. The thicknes s o f this m ap u nit ran ges from 0 to 30
m (0-100 ft) within th e quad. The map unit is dom inated by sligh tly argillaceo us to arg illaceous do lom ite and dolomitic
limestone, usually vu ggy, and p artially laminated and/o r cherty. T his u nit is comm only foss iliferous an d brach iopod s are
especially abundan t in the lower portion. The upper po rtion (Hinkle Memb er) is dens e, unfoss ilifero us, litho grap hic or
sub lithograph ic limesto ne or do lom itic lim esto ne, with lam inated, pelleted, intraclastic, and b irdseye fabrics. This un it is s hown
only on the cross-s ection, not o n th e map.
Dw - Dolomite, Limestone, Sha le, and minor Sa ndstone (Wap sip inico n Group) M idd le Devonian. This m ap unit contains
only the Pinicon Ridge Formation of the gro up, with a total thick nes s that varies fro m 0 to 2 3 m (0-75 ft) in the mapp ing area. It
is do min ated by lam inated or brecciated, unfoss ilifero us lim es tone and d olo mite that is s ometimes sandy and cherty at its base.
This un it is s hown o nly on the cros s-sectio n, not on the m ap .
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Shb – Dolomite with Chert (Ho pkin ton an d Blanding form atio ns) Lower Silurian. The to tal thickn es s of this map unit is up to
49 m (160 ft). The unit is fos sil-mo ldic to vug gy dolo mite and cherty to very cherty with nod ular to b ed ded chert in th e upp er
part of the Bland ing fo rmatio n. Foss ils includ e co rals , brach iopo ds, and s trom atopo roids . The Hopk inton rocks are generally
mo re fo ss iliferous and less cherty than the un derlyin g Bland ing rocks. Th is unit is s hown only o n the cro ss-sectio n, not on the
map.

ORDOVICIAN SYSTEM
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O m – Shale and Dolomite (Maqu oketa Form ation ) Upper Ord ovician. The to tal thicknes s o f this map u nit is up to 91 m (3 00
ft). The unit is co mpris ed of interbedded green to gray dolomitic s hale and shaly dolomite with mino r limestone; variab ly
cherty and variably foss iliferous with b rachio pods and grap tolites; th in b ro wn to brow n-gray dolomitic shale layers occur in the
lo wer 1 0 m (3 3 ft). T his unit is show n only on the cro ss-section, no t o n the map.

Other Mapping Units
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Wa ter Features Rivers, lakes and sm all p onds fo rmed b y blo ck age o f drainageways and river channels. Extent mapp ed as
sho wn in county so il s urveys and as identified o n aerial im agery.
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