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Surficial Geology of Black Hawk County, Iowa
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Introduction to the Surficial Geology of Black Hawk County 
 

Black Hawk County lies within the Iowan Erosion S urface (IES ) L andform  Region (Prior a nd Kohrt, 2006) in 
northeast Iowa .  T his a rea has been subjected to m ultiple periods of Quaternary glacia tions a nd subaeria l erosion.  
Generally speaking, the m ap area consists of unnam ed loa m y sedim ents (IES  m ateria ls) of va riable thickness overlying 
Pre-Illinoian gla cia l sedim ents.  T he Cedar a nd Wa psipinicon river valleys are filled with Wisconsin Episode Noah Creek 
Form ation sand and gra vel and m antled with younger Holocene terra ce m a teria ls.  T hese deposits are regionally extensive.    

Previous surficia l geologic m a pping com pleted as pa rt of the S T AT EMAP program  includes the Gilbertville (T a ssier-
S urine et al., 2011) a nd Cedar Falls (T a ssier-S urine et a l., 2012) quadrangles in Black Ha wk County a nd m apping to the 
north in adja cent Brem er County (T assier-S urine et a l., 2007, 2009, 2010).  T he only other regiona l surficia l m a p of the 
area consists of the Des Moines 4 o x 6 o Quadra ngle at a sca le of 1:1,000,000 (Hallberg et a l., 1991).   

At least seven episodes of Pre-Illinoia n glacia tions occurred in this region between approxim a tely 2.2 and 0.5 m illion 
years a go (Boellstorff, 1978a ,b; Ha llberg, 1980, 1986).  Episodic erosion during the la st 500,000 years has led to the 
destruction of pre-existing gla cia l landform s a ssociated with Pre-Illinoian gla ciations.  A period of intense cold occurred 
during the Wisconsin full glacia l episode from  21,000 to 16,500 yea rs ago (Bettis, 1989).  T his cold episode and ensuing 
upla nd erosion led to the developm ent of the distinctive la ndform  recognized a s the IES  (Prior, 1976).  A perigla cia l 
environm ent prevailed during this period with intensive freeze-tha w a ction, solifluction, strong winds, and a host of other 
perigla cia l processes (Walters, 1996).  S urface soils were rem oved from  the IES  and the Pre-Illinoia n till surface wa s 
significantly eroded; resulting in the developm ent of a region-wide colluvia l lag deposit referred to a s a  “stone line.”  
Another com m on feature of this region are paha, isolated a nd uneroded topographic highs of loess-m antled Pre-Illinoian 
till with a  directiona l orientation from  northwest to southeast tha t exist as erosional outliers of the once higher and older 
landscape.  T hick packa ges of stra tified loa m y and sandy sedim ents located low in the upland landscape and adjacent to 
strea m s are rem na nts of solifluction lobes a ssociated with the form ation of the IES .  T hese m a teria ls ca n com m only be 
found along tributaries of the Cedar River. 

Black Hawk County is covered by various Quaterna ry deposits with a m axim um  thickness of up to 73 m  (240 ft) 
occurring in bedrock va lleys.  S urficia l deposits of the m ap area  are com posed of five form a tions:  DeForest, Noa h Creek, 
Peoria , Wolf Creek, a nd Alburnett form ations a s well as unnam ed erosion surface sedim ents.   Hudson age deposits 
associated with fine-gra ined a lluvia l and colluvia l sedim ents a re com posed of the DeForest Form ation which is subdivided 
into the Cam p Creek, Roberts Creek, Gunder, a nd Corrington m em bers.  T he Noa h Creek Form ation includes coa rse sand 
and gravel associa ted with outwa sh from  the Des Moines L obe, as well as coarse to finer gra ined fluvia l deposits 
associated with loca l strea m  a nd river valleys.  U nnam ed erosion surface sedim ents consist of reworked till and slopewash 
deposits associa ted with peri-glacia l activity during the Wisconsin ice advance a nd m ay be up to 8 m  (26 ft) thick.  Peoria 
Form ation eolian m a teria ls consist of fine sand and silt.  A rela tively thin (up to 3 m , 10 ft) loess m a ntle is present in the 
southwest portion of the county.  T hick deposits of eolian sand a re only present a dja cent to the Ceda r and Wapsipinicon 
river valleys.  Additional eolia n m ateria ls m ay be interm ittently present m a ntling m ost other m apping units and are m ore 
abundant near strea m  va lleys and on terraces.  Pre-Illinoian glacia l deposits in northeast Iowa  consist of two form ations:  
the younger Wolf Creek Form ation and the Alburnett Form ation.  T he Wolf Creek Form ation is divided into the Winthrop, 
Aurora, and Hickory Hills m em bers (oldest to youngest).  T he Alburnett Form ation consists of severa l “undifferentia ted” 
m em bers.  Pre-Illinoian till is not exposed in the m a p a rea but is m antled throughout Bla ck Ha wk County by IES  m ateria ls, 
eolia n sand, or a lluvia l sedim ents.  

T he Qua ternary m ateria ls are underlain by Devonian a nd S ilurian carbonate bedrock.  Eleven bedrock outcrops (five 
quarries, five roa d cuts and one excavation for a  lift station) were found in the m a p a rea during the field investiga tion.  In 
the m apping area , Middle Devonia n rocks form  the m a jor bedrock surfa ce, and wa ter wells are developed in both Devonian 
and S iluria n rocks. Ordovician Maquoketa Form a tion rocks occur in the deepest portions of the bedrock va lleys in the 
northeast part of the m ap area and directly underlie the S ilurian rocks.  T he stratigraphy of the regiona l area has been 
intensively studied by Iowa Geologica l S urvey staff (e.g., Bela nski, 1927; Koch, 1970) and re-studied and correlated by 
Witzke and Bunker (1984), Witzke and others (1988, 2010), Anderson and Bunker (1998), Groves and others (2008), etc. 
Other studies in the area include Anderson and Garvin (1984) a nd Da y a nd others (2006). T he stratigra phic nom encla ture 
and correlation in this m ap follow the stratigraphic fra m ework proposed by Witzke and others (1988).  T he bedrock surface 
of two quadra ngles within Black Hawk County was recently m apped by Rowden and others (2011 a nd 2012).   
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LEGEND 
 

CENOZOIC 
 

QUATERNARY  SY STEM 
 

HUDSON EPISODE 
 

Qal - Alluvium  (DeForest Form a tion-U ndifferentia ted) Va ria ble thickness of less tha n 1 to 5 m  (3-16 ft) of very da rk gra y to brown, nonca lca reous to ca lca reous, m a ssive to 
stra tified silty cla y loa m , cla y loa m , loa m  to sa ndy loa m  a l luvium  a nd colluvium  in strea m  va lleys, on hillslopes a nd in closed depressions. Ma y overlie Noa h Creek Form a tion, 
Wolf Creek or Alburnett form a tions, or bedrock. Associa ted with low-relief m odern floodpla in, closed depressions, m odern dra ina gewa ys or toeslope positions on the la ndsca pe.  
S ea sona l high wa ter ta ble a nd potentia l for frequent flooding.   
 
Qalb - Alluvium  Shallow to Bedrock (DeForest Form a tion-U ndifferentia ted) Va ria ble thickness of less tha n 1 to 5 m  (3-16 ft) of very da rk gra y to brown, nonca lca reous to 
ca lca reous, stra tified silty cla y loa m , cla y loa m , loa m  to sa ndy loa m  a lluvium  a nd colluvium  in strea m  va l leys, on hillslopes a nd in closed depressions. Ma y overlie Noa h Creek 
Form a tion or Devonia n ca rbona te bedrock.  Bedrock surfa ce is within 5 m  (16 ft) of the la nd surfa ce.  Associa ted with low -relief m odern floodpla in, closed depressions, m odern 
dra ina gewa ys or toeslope positions on the la ndsca pe.  S ea sona l high wa ter ta ble a nd potentia l for frequent flooding.   
 
Qallt - Low Terrace (DeForest Form a tion-Ca m p Creek Mbr. a nd Roberts Creek Mbr.)  Va ria ble thickness of less tha n 1 to 5 m  (3-16 ft) of very da rk gra y to brown, 
nonca lca reous, stra tified silty cla y loa m , loa m , or cla y loa m .  Associa ted w ith the m odern cha nnel belt of the Ceda r a nd Wa psipinicon river va lleys a nd their tributa ries.  Overlies 
the Noa h Creek Form a tion.  Occupies low est position on the floodpla in, ie. m odern cha nnel belts.  S ea sona l high w a ter ta ble a nd frequent flooding potentia l.   
 
Qali-ht - Interm ediate-High Terrace (DeForest Form a tion-Gunder Mbr.)  Va ria ble thickness of less tha n 1 to 5 m  (3-16 ft) of very da rk gra y to brown, nonca lca reous, silty cla y 
loa m  to loa m  a lluvium  or colluvium  tha t overlies the Noa h Creek Form a tion. Occupies terra ce a nd va lley m a rgin positions 1 to 2 m  (3-7 ft) a bove the m odern floodpla in.  Ma y be 
m a ntled with 2 to 3 m  (7-10 ft) of well sorted m edium  to fine sa nd derived from  wind reworking of the a lluvium .  S ea sona l high wa ter ta ble a nd low  to m odera te flooding 
potentia l.   
 

HUDSON and WISCONSIN EPISODE 
 
Qe - Sand Dunes and Sand Sheets (Peoria  Form a tion-sa nd fa cies)  Genera lly less tha n 3 m  (10 ft) of yellowish brown, m a ssive, ca lca reous loa m y sa nd to fine sa nd.  It m a y 
overlie yellowish-brown sa nd a nd gra vel (Noa h Creek Form a tion) or reworked unna m ed loa m y sedim ents a ssocia ted w ith the Iow a n Erosion S urfa ce a nd/or it m a y overlie 
yellow ish to gra yish brow n, often ca lca reous a nd fra ctured cla y loa m  to loa m  dia m icton of the Wolf Creek a nd Alburnett form a tions.   
 
Qnw2 - Sand and Gravel (Noa h Creek Form a tion) Genera lly 2 to 8 m  (6-26 ft) of yellowish brown to gra y, poorly to well-sorted, m a ssive to well stra tified, coa rse to fine 
feldspa thic qua rtz sa nd, pebbly sa nd a nd gra vel w ith few intervening la yers of silty cla y.  A thin m a ntle of loess, reworked loess or fine-gra ined a lluvium  m a y be present.  T his unit 
includes silty colluvia l deposits derived from  the a dja cent m a p units.  In pla ces this unit is m a ntled with 1 to 3 m  (3-10 ft) of well sorted m edium  to fine sa nd derived from  wind 
reworking of the a lluvium .  T his unit encom pa sses deposits tha t a ccum ula ted in low -relief strea m  va lleys during the Wisconsin a nd Hudson episodes.  S ea sona l high wa ter ta ble 
a nd som e potentia l for flooding. 
 

WISCONSIN EPISODE 
 

Qpt - Loess Mantled Terrace (Peoria  Form a tion –silt a nd/or sa nd fa cies) 2 to 8 m  (7-26 ft) of yellowish brown to gra y, m a ssive, jointed, ca lca reous or nonca lca reous, silt loa m  
a nd interca la ted fine to m edium , well sorted, sa nd. Ma y gra de downw a rd to poorly to m odera tely well sorted, m odera tely to well stra tified, coa rse to fine feldspa thic qua rtz sa nd, 
loa m , or silt loa m  a l luvium  (L a te Pha se High T erra ce) or m a y overlie a  Fa rm da le Geosol developed in Pisga h S ilt which in turn overlies a  w ell-expressed S a nga m on Geosol 
developed in poorly to m odera tely well sorted, m odera tely to w ell stra tified, coa rse to fine sa nd, loa m , or silt loa m  a lluvium  (Ea rly Pha se High T erra ce).   
 
Qps1 - Loess and Intercalated Eolian Sand (Peoria  Form a tion-silt fa cies)  Genera lly 2 to 5 m  (7-16 ft) of yellowish brow n to gra y, m a ssive, fra ctured, nonca lca reous gra ding 
dow nwa rd to ca lca reous, silt loa m  a nd interca la ted fine to m edium , w ell sorted, sa nd. S a nd is m ost a bunda nt in the lower pa rt of the eolia n pa cka ge. Overlies m a ssive, fra ctured, 
loa m y gla cia l till of the Wolf Creek or Alburnett form a tions with or without intervening cla yey Fa rm da le/S a nga m on Geosol.   
 
Qnw - Sand and Gravel (Noa h Creek Form a tion)  3 m  (10 ft) to m ore tha n 20 m  (66 ft) of yellowish brow n to gra y, poorly to well-sorted, m a ssive to w ell stra tified, coa rse to fine 
feldspa thic qua rtz sa nd, pebbly sa nd a nd gra vel.  In pla ces m a ntled w ith 1 to 3 m  (3-10 ft) of fine to m edium , w ell sorted sa nd derived from  wind reworking of the a lluvium .  T his 
unit encom pa sses deposits tha t a ccum ula ted in strea m  va lleys during the Wisconsin Episode.   
 
Qnw3 - Sand and Gravel Shallow to Bedrock (Noa h Creek Form a tion)  1 to 6 m  (3-20 ft) of yellowish brown to gra y, poorly to well-sorted, m a ssive to well stra tified, coa rse to 
fine feldspa thic qua rtz sa nd, pebbly sa nd a nd gra vel.  Ma y be overla in by up to 3 m  (10 ft) of silty a lluvia l m a teria l.  In pla ces m a ntled w ith fine to m edium  well-sorted feldspa thic 
qua rtz sa nd derived from  wind reworking of the a lluvium .  Fra ctured ca rbona te bedrock is less tha n 6 m  (20 ft) below the la nd surfa ce.  T he unit encom pa sses deposits tha t 
a ccum ula ted in river a nd strea m  va lleys during the la te Wisconsin a s well a s exhum ed Pre-Illinois Episode deposits of the Wolf Creek a nd Alburnett form a tions. Deposits m a y be 
slightly thicker a long the Ceda r River. 
 
Qwa2 - Loam y and Sandy Sedim ent Shallow to Glacial Till (U nna m ed erosion surfa ce sedim ent)  Genera lly 2 to 8 m  (6-26 ft) of yellowish brow n to gra y, m a ssive to wea kly 
stra tified, well to poorly sorted loa m y, sa ndy a nd silty Iowa n Erosion S urfa ce sedim ent. Ma p unit includes som e a rea s m a ntled w ith less tha n 2 m  (7 ft) of Peoria  Form a tion 
m a teria ls (loess a nd eolia n sa nd).  Overlies m a ssive, fra ctured, firm , gla cia l till of the Wolf Creek a nd Alburnett form a tions. S ea sona l ly high wa ter ta ble m a y occur in this m a p 
unit.   
 
Qwa5 - Loam y and Sandy Sedim ent Shallow to Rock (U nna m ed erosion surfa ce sedim ent)  Genera lly 1 to 6 m  (3-20 ft) of yellowish brown to gra y, m a ssive to w ea kly 
stra tified, well to poorly sorted loa m y, sa ndy a nd silty erosion surfa ce sedim ent. Ma p unit includes som e a rea s m a ntled with less tha n 3 m  (10 ft) of Peoria  Form a tion sa nd fa cies 
(eolia n sa nd).  Eolia n sa nd m a y lie directly on top of bedrock in isola ted a rea s.  Overlies fra ctured Devonia n ca rbona te rocks. S ea sona l high wa ter ta ble m a y occur in this m a p unit. 
 

PRE-ILLINOIS EPISODE 
 
Qwa3 - Till  (Wolf Creek or Alburnett form a tions)   Genera lly 3 to 73 m  (10-240 ft) of  very dense, m a ssive, fra ctured, loa m y gla cia l till of the Wolf Creek or Alburnett 
form a tions w ith or without a  thin loess m a ntle (Peoria  Form a tion— less tha n 2 m ) or thin loa m y sedim ent m a ntle.  An intervening cla yey Fa rm da le/S a nga m on Geosol m a y sepa ra te 
these units.  T his m a pping unit is shown only in the cross-section a nd m a y be buried by unna m ed erosion surfa ce sedim ents, loess or a lluvium .   
 

Other Mapping Units 
 

Qpq – Pits and Quarries  S a nd a nd gra vel pits a nd rock qua rries.  Extent m a pped a s shown in county soil surveys a nd a s identified on a eria l im a gery. 
 
Bedrock –  All a rea s of bedrock outcrop rega rdless of the unit a re shown in red on the m a p, without a ny la bels.  Bedrock units a re shown on the cross-section with the following 
descriptions: 
 

PALEOZOIC 
DEVONIAN SY STEM 

 
Dlgc - Dolom ite, Lim estone, and Shale (L ithogra ph City Form a tion) Middle to U pper Devonia n. T he tota l thickness of this m a p unit is up to 30 m  (97 ft), consisting of interbeds 
of la m ina ted lithogra phic a nd sublithogra phic lim estone a nd dolom itic lim estone with sca ttered to a bunda nt bra chiopods, cora ls a nd/or strom a toporoids. T his unit occurs on som e 
bedrock highs in the western one third of the county. 
 
Dcv - Lim estone and Dolom ite (Cora lville Form a tion) Middle Devonia n. T he thickness of this m a p unit va ries betw een 0 a nd 31 m  (0-100 ft) within the county. T he low er 
Gizza rd Creek Mem ber is a  fossiliferous ca rbona te with a n a bunda nt m a rine fa una  a nd is dom ina ted by dolom ite a nd dolom itic lim estone, becom ing slightly a rgilla ceous in pa rt, 
with com m on ca lcite filled vugs; the low diversity fa una  a re cha ra cterized by crinoid debris a nd bra chiopods a nd ra re ga stropods a nd bryozoa ns. T he upper Iowa  City Mem ber is 
ca rbona te dom ina ted, with la m ina ted, breccia ted, or eva poritic textures a nd som e restricted m a rine fa una s; the restricted m a rine fa una  is dom ina ted by fa vositid cora ls a nd/or 
bra nching a nd dom a l strom a toporoids.  S trom a toporoid rich biostrom a l interva ls occur within a nd a round the m a p a rea . 
 
Dlc - Dolom ite and Lim estone (L ittle Ceda r Form a tion) Middle Devonia n. T he thickness of this m a p unit ra nges from  0 to 40 m  (0-130 ft) within the county.  T he m a p unit is 
dom ina ted by slightly a rgilla ceous to a rgilla ceous dolom ite a nd dolom itic lim estone, usua ll y vuggy a nd pa rtia lly la m ina ted a nd/or cherty. T his unit is com m only fossiliferous a nd 
bra chiopods a re especia lly a bunda nt in the lower portion. T he upper portion (Hinkle Mem ber) is a  dense unfossiliferous lithogra phic or sublithogra phic lim estone or dolom itic 
lim estone, with la m ina ted, pelleted, intra cla stic, a nd birdseye fa brics. 
 
Dw - Dolom ite, Lim estone, Shale, and m inor Sandstone (Wa psipinicon Group) Middle Devonia n. T his m a p unit conta ins only the Pinicon Ridge Form a tion of the group, w ith a  
tota l thickness tha t va ries from  0 to 24 m  (0-80 ft) in the m a pping a rea . It is dom ina ted by la m ina ted or breccia ted, unfossiliferous lim estone a nd dolom ite tha t is som etim es sa ndy 
a nd cherty a t its ba se. T his unit occurs in som e deeper bedrock va lleys w ithin the m a p a rea . 
 

SILURIAN SY STEM 
 
Sl – Lim estone, Dolom itic Lim estone and Dolom ite (L a Porte City Form a tion) upper L la ndovery-lower Wenlock L ower S iluria n. T his unit is a  lim estone fa cies tha t correla tes 
with the upper Hopkinton-lower S cotch Grove form a tions. T hese rocks a re unconform a bly overla in by the Wa psipinicon Group. T he tota l thickness of the m a p unit is up to 43 m  
(140 ft).  T he form a tion is dom ina ted by dense, fossiliferous lim estone tha t is cherty to very cherty. S econda ry lithologies include dolom itic lim estone a nd dolom ite. Minor 
lithologies include a rgilla ceous to sha ly chert residuum  a t the top of the interva l (m a y be ba sa l Wa psipinicon Group) a nd green-gra y sha le. T his unit occurs in a  bedrock va lley 
within the southea stern pa rt of the county.  
 
Shb – Dolom ite with Chert (Hopkinton a nd Bla nding form a tions) L ower S iluria n. T he tota l thickness of this m a p unit is up to 49 m  (160 ft). T he unit is fossil-m oldic to vuggy 
dolom ite a nd cherty to very cherty with nodula r to bedded chert in the upper pa rt of the Bla nding Form a tion. Fossils include cora ls, bra chiopods, a nd strom a toporoids. T he 
Hopkinton rocks a re genera lly m ore fossiliferous a nd less cherty tha n the underlying Bla nding rocks. T his unit occurs in som e of the deeper portions of the bedrock va lleys within 
the m a p a rea .  
 

ORDOVICIAN SY STEM 
 
Om  – Shale and Dolom ite (Ma quoketa  Form a tion) U pper Ordovicia n. T he tota l thickness of this m a p unit is up to 91 m  (300 ft). T he unit is com prised of interbedded green to 
gra y dolom itic sha le a nd sha ly dolom ite with m inor lim estone; va ria bly cherty a nd va ria bly fossiliferous with bra chiopods a nd gra ptolites; thin brown to brown-gra y dolom itic 
sha le la yers occur in the lower 10 m  (33 ft). T his unit occurs in the deepest portions of the bedrock va lleys in the northea st pa rt of the m a p a rea . 
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