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GEOLOGIC CROSS-SECTION  A-B

(Vertical exaggeration = 13X)

LEGEND 
 

CENOZOIC 
 

QUAT ERNARY SYST EM 
 

 
Qu – Und ifferen tiated  Un con solid ated  Sed im en t  Co n sists o f lo a m y soils develo ped  in  lo ess,  gla cia l till, 
a n d c o lluvium  o f va ria b le thic kn ess, a n d a lluvia l cla y, silt, sa n d, a n d gra vel. T he to tal thic kn ess o f th e 
Qua tern ary depo sits va ries b etw een  5 an d 18 m  (15 to  60 ft) in  the ea stern  pa rt o f the quad, b ut c an  b e 
thicker than  43 m  (140 ft) in  the so uthwestern  part o f the m a ppin g area .  T his un it is sh ow n  o n ly o n  th e 
c ro ss-sec tion , n o t o n  the m a p. 
 
 

MESOZOIC 
 

CRET ACEOUS SYST EM 
 
Kd  – Sand stone, Mud stone, and  Sid erite Pellets (W in dro w/Da ko ta Fo rm atio n ) “Mid” -Cretac eous. T his 
m a p un it o cc urs a s ero sio n a l o utliers an d is on ly fo un d o c c asio n a lly in  well c uttin gs in  the m a ppin g area . 
T he fo rm a tio n  is c ha rac terized b y reddish sh aly sa n dsto n e with siderite pellets. T h e th ic kn ess o f this un it is 
va ria b le, b ut usua lly less tha n  6 m  (20 ft). 
 
 

PALEOZOIC 
 

DEVONIAN SYST EM 
 
Dl – Sh ale, Lim eston e, and  Dolom ite (Lim e Creek Fo rm a tio n ) Upper Devon ia n . T his m a p un it co m prises 
m o st o f the b edro c k surfa c e in  th e so uthern  part o f the m a ppin g a rea. Bec a use o f ero sio n , the th ic kn ess o f 
this un it va ries b etween  0 to  42 m  (0-140 ft). T he un it ca n  b e sub divided in to three pa rts: a  lo wer 
un fo ssiliferous green -gray to  gra y ca lc areo us sha le, a m iddle fo ssilifero us c alc a reo us sha le, an d an  upper 
fo ssilifero us lim esto n e, do lo m itic lim esto n e, an d do lo m ite. T he m iddle a n d upper parts o f th e un it are 
c hara c terized b y extrem ely a b un dan t b ra chio po ds an d o ther fo ssils. 
 
Dsr - Lim eston e, Dolom ite, an d  Sh ale (S hell R o ck Fo rm a tio n ) Upper Devon ia n . T his m a p un it co m prises 
m o st o f the bedro c k surfa c e in  th e n o rthern  pa rt o f the m a ppin g a rea, an d usua lly ha s a  thic kn ess o f 12 to  
18 m  (40-60 ft), b ut ca n  th ic ken  to  36 m  (120 ft) to wa rd th e west o f the m a ppin g area . T h e un it is 
c hara c terized b y fo ssilifero us ca rb o n a tes with so m e grey to  ligh t green  shale an d/o r a rgilla ceo us 
c arbo n ates. La yers c o n ta in in g ab un d an t sub spheric a l a n d ta bula r stro m a to po ro ids co m m o n ly o c c ur in  th e 
lo wer pa rt o f th e un it. Bra ch io po ds, b ryo zo a n s, co ra ls, a n d c rin o ids a re a b un dan t in  so m e in terva ls. 
 
Dlg c  - Dolom ite, Lim estone, and  Sh ale (Litho gra ph City Fo rm a tio n ) Middle to  Upper Devo n ia n . T his 
m a p un it attain s a  m axim um  thic kn ess o f up to  34 m  (110 ft) in  the m a ppin g area . It co n sists o f do lo m ite 
a n d do lo m itic  lim esto n e, pa rtia lly c harac terized b y in terb eds o f la m in a ted litho gra phic a n d sub litho gra phic 
lim esto n e an d do lo m itic  lim esto n e, in  part argilla c eo us o r with little sha le. “Bird seye,” vugs a n d c a lcite 
vug-fills a re c o m m o n . S o m e in terva ls are fossilifero us a n d stro m a to po ro id-ric h. T his m a p un it is o n ly 
presen t a t the b ed ro ck surfa ce in  so m e o f th e quarries in  the m a ppin g a rea. 
 
Dc v - Lim estone and  Dolom ite (Co ra lville Fo rm a tion ) Middle Devo n ian . T h e thickn ess o f this m a p un it 
va ries b etween  11 an d 18 m  (35-60 ft). It is do m in ated by lim esto n e, do lom itic  lim esto n e, a n d do lom ite, in  
pa rt, la m in a ted a n d argilla c eo us. Bra chio po ds, ec hin o derm  debris a n d c orals usua lly o c cur in  the lim eston e 
fa cies. T his un it is sho wn  o n ly o n  the cro ss-sec tio n , n ot o n  the b edro ck surfac e o f th e quad. 
 
Dlc  - Dolom ite and  Lim estone (Little Ceda r Fo rm a tio n ) Middle Devo n ian . T he thic kn ess of this fo rm a tio n  
ra n ges fro m  27 to  35 m  (90-115 ft) in  the study a rea.  T he un it is do m in a ted b y slightly a rgilla ceo us to  
a rgilla ceo us do lo m ite a n d do lom itic  lim esto n e, usually vuggy a n d partia lly la m in a ted a n d/or cherty. T his 
un it is co m m o n ly fo ssilifero us, espec ia lly in  the lo w er po rtio n . T his un it is sh ow n  o n ly on  the c ro ss-section , 
n o t o n  th e m a p. 
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Introd uction to th e Bed rock Geolog y of Clear Lake East 7.5’ Quad rang le,  
Cerro Gord o County, Iowa 

 
T he Clear La ke Ea st quad lies alo n g the b o rder area o f the Des Mo in es Lo b e la n dfo rm  

regio n , whic h was the last area c o vered b y a Quatern ary gla c ial adva n c e in  Io wa, a n d the Io wa n  
S urfac e la n dfo rm  regio n , whic h was m o dified b y vario us episo des o f ero sio n  b efo re W isc o n sin a n  
gla c ial even ts (Prio r, 1991).  Bec ause o f the exten sive gla c ial an d ero sio n al ac tivities, the lan d 
surfac e in  this area has a rela tively lo w to po graphic  relief exc ept fo r the W in n eb a go  R iver valley 
in  n o rthern  part o f the quad. 

T he lan d surfac e o f the m appin g area is m o stly c o vered b y Quatern ary depo sits.  Mo st 
o f the quad lies within  the Io wa n  S urfac e la n dfo rm  regio n  where the thic kn ess o f un differen tiated 
Quatern ary depo sits varies b etween  5 an d 18 m  (15 to  60 ft).  T he western  area o f the quad lies 
within  o r is c lo se to  the Des Mo in es Lo b e la n dfo rm , a n d the Qua tern ary is sign ific a n tly thic ker, 
with a m a xim um  thic kn ess ab o ut 43 m  (140 ft).  Bedro c k o utc ro ps exist o n ly alo n g the 
W in n eb ago  R iver in  the n o rthern  an d W illo w Creek in  the so uthern  parts o f the quad.  S everal 
ro c k quarries are lo c ated alo n g these two  strea m s.  T hese quarries an d b edro c k o utc ro ps pro vided 
sign ific a n t in fo rm atio n  c o n c ern in g regio n a l b edro c k stratigraphy.  S ub surfac e in fo rm atio n  wa s 
m o stly derived fro m  the an alysis o f wa ter well c uttin g sa m ples repo sited at the Io wa Geo lo gic al 
an d W ater S urvey (IGW S ).  Litho lo gic  a n d stratigraphic  in fo rm atio n  fro m  these sa m ples are 
sto red in  the o n lin e GEOS AM datab ase o f IGW S .  Geo lo gic  in fo rm atio n  fro m  a to ta l o f 12 
o utc ro ps an d m o re tha n  90 private an d pub lic  wells within  the m appin g area were used fo r 
b edro c k geo lo gic al m appin g purpo ses.  S tratigraphic  in fo rm atio n  fro m  the surro un din g area, 
in c ludin g b edro c k o utc ro ps, quarries, an d well sa m ples, wa s also  utilized fo r this m appin g pro jec t. 
 Paleo geo graphic ally, the m appin g area is within  the n o rthern  po rtio n  o f the Devo n ia n  
Io wa Basin , a regio n  o f thic ken ed shelf c arb o n ate an d shale depo sits.  Middle an d lo wer Upper 
Devo n ia n  ro c ks fo rm  the m ajo r b edro c k surfac e an d upper b edro c k aquifer in  this area.  Bec ause 
o f its stratigraphic  c o m pleten ess, the stratigraphy a n d depo sitio n al en viro n m en ts o f the Devo n ia n  
Io wa Basin  have b een  in ten sively studied (e.g., Bela n ski, 1927, 1928; K o c h, 1970).  R ec en t 
geo lo gic al a n d stratigraphic  studies o f this b asin  in c lude W itzke a n d Bun ker (1984), An derso n  
(1984), Bun ker an d o thers (1986), W itzke an d o thers (1988), Bun ker (1995), An derso n  an d 
Bun ker (1998), an d Gro ves an d o thers (2008).  Devo n ia n  stratigraphy a t Maso n  City, Io wa, ha s 
also  b een  disc ussed b y Mc K ay a n d Liu (2012).  T he b edro c k surfac e o f the surro un din g area wa s 
rec en tly m apped b y W itzke a n d o thers (2010) an d Liu an d o thers (2010a & b , 2011a & b , 2012).  
R esults fro m  these studies pro vided an  im po rtan t stratigraphic  fra m ewo rk fo r this b edro c k 
geo lo gic  m ap.  T he b edro c k stratigraphic  n o m en c lature an d c o rrelatio n  fo r this m ap fo llo ws the 
stratigraphic  fra m ewo rk pro po sed b y W itzke an d o thers (1988). 

T he yo un gest b edro c k un it within  the m appin g area is the Cretac eo us W in dro w/Da ko ta 
Fo rm atio n , whic h usually o c c urs as a few m eters thic k, iro n -ric h, reddish, ero sio n al o utliers o r 
shaly/silty sa n dsto n e in  n o rth-c en tral Io wa  (W itzke et al., 2010).  T he Devo n ia n  ro c ks c o m prise 
c arb o n ates, varyin g b etween  lim esto n e a n d do lo m ite, a n d shale.  Based o n  litho lo gic  features an d 
fo ssils, the Devo n ia n  strata  c o m prisin g the b edro c k surfac e in  the m appin g area c a n  b e 
sub divided in to , in  desc en din g o rder, the Lim e Creek Fo rm atio n , S hell R o c k Fo rm atio n , an d 
Litho graph City Fo rm a tio n .  T he Lim e Creek Fo rm a tio n  do m in ates m o st o f the b edro c k surfac e 
in  the so uthern  part o f the m a ppin g area an d is c harac terized b y c alc areo us shale an d c arb o n ates.  
T he m iddle an d upper po rtio n s o f the Lim e Creek Fo rm atio n  have extrem ely ab un da n t fo ssils, 
espec ially b rac hio po ds.  Lim e Creek Fo rm atio n  ha s the m a xim um  thic kn ess o f 42 m  (140 ft), b ut 
is usually less tha n  40 m  (131 ft) in  the m appin g area.  T he S hell R o c k Fo rm atio n  fo rm s m o st o f 
the b edro c k surfac e in  n o rthern  part o f the quad, an d is c o m prised o f fo ssilifero us lim esto n e, 
do lo m itic  lim esto n e an d do lo m ite, with m in o r sha le.  Co m m o n ly, a 2-m eter-thic k 
stro m ato po ro id-ric h b io stro m e fac ies o c c urs n ear the b ase o f the fo rm atio n  in  this area.  S haly 
an d/o r argilla c eo us c arb o n ates do m in ate the m iddle an d upper po rtio n s o f the S hell R o c k 
Fo rm atio n .  T hic kn ess o f the S hell R o c k Fo rm atio n  is n o rm ally ab o ut 12-18 m  (40-60 ft), b ut c a n  
b e up to  36 m  (120 ft) to ward the west o f the m appin g area.  T he Litho graph City Fo rm a tio n  is 
c harac terized b y la m in ated litho graphic  an d sub litho graphic  lim esto n e an d do lo m ite.  “Birdseye,” 
vugs, a n d c alc ite vug-fills are c o m m o n  in  this fo rm a tio n .  S o m e la yers o f this fo rm atio n  are 
fo ssilifero us with b rac hio po ds an d stro m ato po ro ids.  T he Litho graph City Fo rm atio n  o c c urs at 
the b edro c k surfac e o n ly in  quarries where the o verlyin g S hell R o c k Fo rm atio n  has b een  
rem o ved b y m in in g.  T he m a xim um  thic kn ess o f the Litho graph City Fo rm a tio n  is ab o ut 34 m  
(110 ft) in  this area.  Older Cedar Valley Gro up strata o f the Co ralville an d Little Cedar 
fo rm atio n s are fo un d in  wells o n ly a n d do  n o t o c c ur at the b edro c k surfac e in  the m ap area.   
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