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Base map from iowa DOT Road Map Layers 2009. Shaded relief from Iowa Lidar Project 2007-2011. 
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Map projection and coordinate system based on Universal Transverse Mercator (UTM) Zone 15, datum NAD83.
The map is 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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Intro ductio n to  the Surficial Geo lo gy o f  

Po ttawattam ie Co unty, Io wa 
 

 Potta wa tta m ie Coun ty lies within  the Southern  Iowa  Drift Pla in  a n d L oess Hills (Prior a n d Kohrt, 
2006) la n dform  region s of Iowa .  Surficia l m a teria ls con sist of a  m ix of eolia n  deposits (loess), gla cia l till 
outcrop, a n d a lluvium .  Multiple periods of Qua tern a ry gla cia tion  a n d sub a eria l erosion  ha ve led to the la n dsca pe 
we see toda y.  Gen era lly spea kin g, the m a p a rea  con sists of loess of va ria b le thickn ess overlyin g Pre-Illin ois 
gla cia l sedim en ts.  T hese deposits a re region a lly exten sive.  

Previous surficia l geologic m a ppin g of the a rea  is lim ited to the Des Moin es 4 o x 6 o Qua dra n gle a t a  
sca le of 1:1,000,000 (Ha llb erg et a l., 1991).  Com pila tion  m a ppin g a dja cen t to the project a rea  wa s com pleted in  
2012 for Mills Coun ty (T a ssier-Surin e et a l., 2012a ) a n d Mon tgom ery Coun ty (T a ssier-Surin e et a l., 2012b ).  
U dden  (1900) first describ ed a n d m a pped the Qua tern a ry geology of Potta wa tta m ie Coun ty a n d discussed the 
stra tigra phy of the Pen n sylva n ia n  a n d Creta ceous stra ta  tha t com prise the coun ty’s b edrock un its.  Sta tewide 
b edrock geologic m a ps b y Hershey (1969), a n d m ost recen tly, b y Witzke, An derson , a n d Pope (2010), depict the 
in crea sed un dersta n din g of the distrib ution  of geologic un its a t the b edrock surfa ce a cross this region , in cludin g 
Potta wa tta m ie Coun ty. 

Ea rly resea rchers b elieved there were on ly two episodes of Pre-Illin ois gla cia tion  in  Iowa : Ka n sa n  
a n d Neb ra ska n   (Cha m b erlin , 1894, 1895; Ba in , 1896; Shim ek, 1909; Ka y a n d Apfel, 1928; Ruhe, 1969).  L a ter 
region a l studies determ in ed tha t the origin a l con cept of Ka n sa n -Afton ia n -Neb ra ska n  wa s grossly oversim plified 
a n d fla wed.  It is n ow recogn ized tha t there were a t lea st seven  episodes of Pre-Illin ois gla cia tion  tha t occurred in  
this region  from  a pproxim a tely 2.2 to 0.5 m illion  yea rs a go (Boellstorff, 1978a , 1978b ; Ha llb erg, 1980a , 1986).  
Episodic erosion  durin g the la st 500,000 yea rs ha s led to the destruction  of pre-existin g gla cia l la n dform s 
a ssocia ted with these gla cia tion s.  Boellstorff (1978a , 1978b ) a n d Ha llb erg (1980a , 1980b , 1986) un dertook 
region a l-sca le projects tha t in volved deta iled outcrop a n d sub surfa ce in vestiga tion s in cludin g exten sive 
la b ora tory work a n d syn thesis of previous studies.  T hese studies led to the a b a n don m en t of the cla ssic gla cia l 
a n d in tergla cia l term in ology: Ka n sa n , Afton ia n , a n d Neb ra ska n .  T his study m a rked a  shift from  the use of tim e-
stra tigra phic term s to lithostra tigra phic cla ssifica tion . T he result of Bollestorf’s a n d Ha llb erg’s studies wa s the 
developm en t of a  lithostra tigra phic fra m ework for Pre-Illin ois till.  T hey developed a  gen era l stra tigra phic 
fra m ework for Iowa  a n d ea stern  Neb ra ska  b a sed on  physica l stra tigra phy, m in era logic criteria  a s well 
m a gn etostra tigra phy a n d tephrochron ology.   In  western  Iowa  a n d ea stern  Neb ra ska  three lithologica lly 
distin ctive till a ssem b la ges were iden tified, the ‘A’, ‘B’, a n d ‘C’ tills with pa leosols som etim es delim itin g 
m ultiple till un its within  the A a n d B till a ssem b la ges.  Recen t work b y Ba lco a n d Rovey (2010) suggests tha t a  
sin gle ice a dva n ce a roun d 2.4 Ma  deposited the C till a n d tha t the A a n d B till a ssem b la ges a ccum ula ted b etween  
a b out 1.3 a n d 0.5*Ma .  

T he L ovela n d L oess (Da n iels a n d Ha n dy, 1959; Ruhe, 1969; Bettis, 1990) is the on ly Illin ois or la te 
m iddle Plesitocen e deposit tha t is curren tly recogn ized in  western  Iowa .  Where ob served in  outcrop, the 
Sa n ga m on  Geosol is developed in  the upper pa rt of the L ovela n d.  T he L ovela n d L oess thin s a wa y from  the 
Missouri River a n d the Sa n ga m on  Geosol m erges with the thick a n d m ore wea thered Y a rm outh-Sa n ga m on  
Geosol in  southern  Iowa  (Ruhe, 1967).   

In  Potta wa tta m ie Coun ty, the highly eroded a n d dissected Pre-Illin ois upla n d a n d older terra ces a re 
m a n tled b y Wiscon sin  loesses of va ria b le thickn ess (Ruhe, 1969; Prior, 1976).  T he Wiscon sin  loesses a re the 
youn gest region a lly exten sive Qua tern a ry m a teria ls a n d were deposited b etween  30,000 a n d 12,000 yea rs a go.  
T wo loess un its were deposited a cross Iowa  durin g Wiscon sin  tim e, the older Pisga h Form a tion  a n d the youn ger 
Peoria  Form a tion .  T he Pisga h is thin  a n d in cludes loess a n d rela ted slope sedim en ts tha t ha ve b een  a ltered b y 
colluvia l hillslope processes, pedogen ic a n d perigla cia l processes.  T he upper pa rt of the un it is m odified b y 
developm en t of the Fa rm da le Geosol. It is n ot un com m on  to see the Fa rm da le developed throughout the Pisga h 
a n d in corpora ted in to the un derlyin g older Sa n ga m on  Geosol. T he Pisga h Form a tion  loess wa s deposited on  the 
western  Iowa  la n dsca pe from  a b out 55,000 to 26,000 yea rs a go (Bettis et a l., 2003) a n d is typica lly b uried b y 
Peoria  Form a tion  loess.  T he Peoria  Form a tion  loess a ccum ula ted on  sta b le la n dsurfa ces in  western  Iowa  from  
23,000 to 12,000 yea rs a go.   

Surficia l deposits of the m a p a rea  a re com posed of four form a tion s:  DeForest, Noa h Creek, Peoria  
a n d un differen tia ted Pre-Illin ois tills.  Hudson  a ge deposits a ssocia ted with fin e-gra in ed a lluvia l a n d colluvia l 
sedim en ts in clude the DeForest Form a tion  which is sub divided in to the Ca m p Creek, Rob erts Creek, Gun der a n d 
Corrin gton  m em b ers.  T he Noa h Creek Form a tion  in cludes coa rser gra in ed deposits a ssocia ted with la rge va lleys 
which a re overla in  b y fin er-gra in ed a lluvia l m a teria l or eolia n  silt a n d sa n d.  Peoria  Form a tion  eolia n  m a teria ls 
con sist of win d-b lown  silt tha t m a y b e up to 53 m  (175 ft) in  thickn ess.  L im ited a rea s of eolia n  sa n d m a y b e 
presen t a dja cen t to river va lleys.  Addition a l eolia n  m a teria ls m a y b e in term itten tly presen t m a n tlin g Wiscon sin  
Episode terra ces.  Pre-Illin ois gla cia l deposits a re exposed in  the m a p a rea  a lon g dra in a ges a n d where loess cover 
is thin .  Ba sed on  existin g well da ta , Pre-Illin ois deposits m a y b e a s thick a s 107m  (350 ft) in  b edrock va lleys. 

Soils series un its from  the Soil Survey of Potta wa tta m ie Coun ty, Iowa  (Bra n ha m , 1989) were 
ca tegorized in to surficia l geologic un its b a sed on  soil da ta  a n d a va ila b le sub surfa ce geologic da ta  from  the Iowa  
Geologica l a n d Wa ter Survey’s GEOSAM da ta b a se (wa ter well log da ta b a se) a s well a s other existin g sub surfa ce 
da ta  for this com pila tion  m a p project.  Modelin g a n d m a ppin g of the gla cia l till outcrops wa s com pleted usin g 
ArcGIS 10.1, Qua n tum  open  source GIS progra m  a n d the terra in  cla ssifica tion  com m a n d within  the GRASS 
plugin .  

 
* We disa gree with the youn ger 0.2Ma  a ge estim a te for Pre-Illin ois gla cia tion s presen ted b y Ba lco a n d 

Rovey (2010) a n d suggest 0.5Ma  is m ore con sisten t with region a l da ta  a n d stra tigra phic rela tion ships.  
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QUATERNARY  SY SY TEM 
 

HUDSON EPISODE 
 
Qal - Alluvium  (DeForest Form a tion -U n differen tia ted) V a ria b le thickness of less tha n  1 to 5 m  (3-16 ft) of 
very da rk gra y to b rown , n on ca lca reous to ca lca reous, stra tified silty cla y loa m , cla y loa m , loa m  to sa n dy 
loa m  a lluvium  a nd colluvium  in  strea m  va lleys, on  hill slopes a n d in  closed depression s. Ma y overlie Pre-
Illin oa in  gla cia l till of the Wolf Creek or Alb urn ett form a tion s or Pre-Holocen e fin e-gra in ed a lluvium . 
Associa ted with low-relief m odern  floodpla in , closed depressions, m odern  dra in a gewa ys or toeslope 
position s on  the la n dsca pe. U n it a lso in cludes colluvia l deposits derived from  a dja cen t m a p un its.  Sea son a l 
high wa ter ta b le a n d poten tia l for frequen t floodin g.   
 
Qalfc – Misso uri River Valley – Flo o d Basin/Channel Belt (DeForest Form a tion - U n differen tia ted)  
V a ria b le thickness of 3 to 10 m  (10-33 ft) of very da rk gra y to b rown , ca lca reous to n on ca lca reous, m a ssive 
to stra tified silty cla y loa m  to loa m  to sa n dy loa m  a lluvium  a n d colluvium  in  the Missouri River va lley.  
Alluvium  overlies a  thick 3 to 38 m  (10-125 ft) sequen ce of m edium  sa n d to peb b ly sa n d outwa sh of the 
Noa h Creek Form a tion .  Associa ted with low-relief m odern  floodpla in.  Sea son a l high wa ter ta b le a nd 
poten tia l for frequen t floodin g. 
 
Qallt – River Channel Belt – Lo w Terrace (DeForest Form a tion -Ca m p Creek Mb r. a n d Rob erts Creek 
Mb r.).  V a ria b le thickn ess of less tha n  1 to 5 m  (3-16 ft) of very da rk gra y to b rown , n onca lca reous, stra tified 
silty cla y loa m , loa m , or cla y loa m , a ssocia ted with the m odern  cha n n el b elt of the West Nishn a b otn a , Ea st 
Bra n ch West Nishn a b otn a , a n d Ea st Nishn a b otn a  river va lleys.  Overlies Pre-Holocen e fin e-gra in ed 
a lluvium .  Occupies lowest position  on  the floodpla in  ie. m odern  a n d historic cha n n el b elts. Ox-b ow la kes 
a n d m ea nder sca rs a re com m on  fea tures a ssocia ted with this terra ce level.  Ma pped prim a rily usin g a eria l 
im a gery a n d county soil survey da ta .  Sea son a l high wa ter ta b le a n d frequen t floodin g potentia l.   
 
 

HUDSON AND WISCONSIN EPISODE 
 

 
WISCONSIN EPISODE 

 
Qpt- Lo ess Mantled Terrace (Peoria  Form a tion  – silt a n d/or sa n d fa cies) 2 to 9 m  (7-30 ft) of yellowish 
b rown  to gra y, m a ssive, join ted, ca lca reous or n onca lca reous, silt loa m  a n d in terca la ted fin e to m edium , well 
sorted, sa n d. Ma y gra de down wa 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 n d, loa m , or silt loa m  a lluvium  (L a te Pha se High T erra ce) or m a y overlie a  
Fa rm da le Geosol developed in Roxa n n a  Silt which in  turn  overlies a  well-expressed Sa nga m on  Geosol 
developed in  poorly to m odera tely well sorted, m odera tely to well stra tified, coa rse to fin e sa n d, loa m , or silt 
loa m  a lluvium  (Ea rly Pha se High T erra ce). 
 
Qps – Lo ess   (Peoria  Form a tion — silt fa cies)  Gen era lly 8 to 53 m  (25-175 ft) of yellowish to gra yish 
b rown , m a ssive, join ted ca lca reous or n on ca lca reous silt loa m  to silty cla y loa m .  Deposits a re thickest in  the 
western  portion  of the coun ty in  the L oess Hills la n dform  region  a n d thin  to the ea st.  L im ited a rea s of fin e 
eolia n  sa nd m a y b e presen t n ea r m a jor river va lleys.  Overlies a  gra yish b rown  to olive gra y silty cla y loa m  
to silty cla y (Pisga h Form a tion — eroded Fa rm da le Geosol) which is less tha n 1.5 m  (5 ft) thick.  T he 
Fa rm da le m a y b e welded to a n  older Sa n ga m on  Geosol developed in  loa m y gla cia l till of the Wolf Creek or 
Alb urn ett form a tion s. T his m a ppin g un it en com pa sses upla n d divides, ridgetops a nd con vex sideslopes.  
Well to som ewha t poorly dra in ed la n dsca pe. 
 

PRE-ILLINOIS EPISODE 
 
Qwa3 –  Till  (Wolf Creek or Alb urnett Form a tion s)   Gen era lly 15 to 107 m  (50-350 ft) of  very den se, 
m a ssive, fra ctured, loa m y gla cia l till of the Wolf Creek or Alb urn ett form a tion s with or without a  thin  loess 
m a n tle (Peoria  Form a tion — less tha n  2 m ) a n d interven in g cla yey Fa rm da le/Sa n ga m on  Geosol. T his m a ppin g 
un it en com pa sses n a rrowly dissected in terfluves a n d side slopes, a n d side va lley slopes.  Dra in a ge is va ria b le 
from  well dra in ed to poorly dra in ed. 
 

Other Mapping Units 
 

Bedro ck- U n differen tia ted Creta ceous a n d Pen n sylva n ia n  rock.  Ma y b e m a n tled with up to 2 m  (6 ft) of 
Qua tern a ry m a teria ls from  the a dja cen t m a ppin g un it. 
 
 
Qpq - Pits and Quarries  Sa n d a n d gra vel pits a n d rock qua rries. Exten t m a pped a s shown  in  coun ty soil 
surveys a n d a s iden tified on  a eria l im a gery. 
 
 
Water Features   Rivers, la kes a n d sm a ll pon ds form ed b y b locka ge of dra in a gewa ys a n d river cha n n els.  
Exten t m a pped a s shown in coun ty soil surveys a n d a s iden tified on  a eria l im a gery. 
 
 
Water Wells 
 
 


