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CENOZOIC 
 

QUAT ERNARY SYST EM 
 

 
Qu – Und ifferentiated  Unconsolid ated  Sed im ent  Con sists of loa m y soils developed in  loess,  gla cia l till, a n d colluvium  of va ria b le thickn ess, a n d a lluvia l 
cla y, silt, sa n d, a n d gra vel. T he tota l thickn ess of the Qua tern a ry deposits va ries b etween  0 a n d 10 m  (0 to 33 ft) in  the western  pa rt of the qua d, b ut ca n  b e a s 
m uch a s 52 m  (170 ft) thick in  the ea stern  pa rt of the m a ppin g a rea .  T his un it is shown  on ly on  the cross-section , n ot on  the m a p. 
 
 
 

PALEOZOIC 
 

DEVONIAN SYST EM 
 
Dlg c - Dolom ite, Lim estone, and  Sh ale (Lithogra ph City Form a tion ) Middle to Upper Devon ia n . T his m a p un it a tta in s a  m a xim um  thickn ess of up to 27 m  (90 
ft) within  the m a ppin g a rea . It con sists of dolom ite a n d dolom itic lim eston e, pa rtia lly cha ra cterized b y in terb eds of la m in a ted lithogra phic a n d sub lithogra phic 
lim eston e a n d dolom itic lim eston e, in  pa rt a rgilla ceous or with little sha le. “Birdseye,” vugs a n d ca lcite vug -fills a re com m on . S om e in terva ls a re fossiliferous 
a n d strom a toporoid-rich. Outcrops of this m a p un it a re prim a rily foun d in  the southwestern  pa rt of the m a ppin g a rea  a lon g the b a n ks of the Ceda r R iver a n d  
occa sion a l roa d cuts, a n d a re otherwise restricted to qua rries in  the m a ppin g a rea . 
 
 
Dcv - Lim estone and  Dolom ite (Cora lville Form a tion ) Middle Devon ia n . T he thickn ess of this m a p un it va ries b etween  12 a n d 18 m  (40-60 ft) within  the 
m a ppin g a rea . It is dom in a ted b y lim eston e, dolom itic lim eston e, a n d dolom ite, in  pa rt, la m in a ted a n d a rgilla ceous. Bra chiopods, echin oderm  deb ris a n d cora ls 
usua lly occur in  the lim eston e fa cies. T his un it occurs a t the b edrock surfa ce within  the Ceda r R iver cha n n el, where spa rse outcrops ca n  b e foun d, a n d within  a  
b edrock low in  the ea stern  portion  of the m a ppin g a rea .   
   
 
Dlc - Dolom ite and  Lim estone (Little Ceda r Form a tion ) Middle Devon ia n . T he thickn ess of this form a tion  is a pproxim a tely 64 m  (210 ft), though it thin s to 
a pproxim a tely 45 m  (150 ft) thick in  the b edrock low a t the ea stern  en d of the cross-section  lin e.  T he un it is dom in a ted b y slightly a rgilla ceous to a rgilla ceous 
dolom ite a n d dolom itic lim eston e, usua lly vuggy a n d pa rtia lly la m in a ted a n d/or cherty. T his un it is com m on ly fossiliferous, especia lly in  the lower portion . T his 
un it on ly occurs a t the b edrock surfa ce within  a  b edrock low in  the ea stern  portion  of the m a ppin g a rea . 
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Introd uction to th e Bed rock Geolog y of Osag e 7.5’ Quad rang le,  
Mitch ell County, Iowa 

 
T he Osa ge qua d lies within  the Iowa n  S urfa ce la n dform  region  (Prior, 1991 a n d Prior a n d K ohrt, 
2006).  T his a rea  ha s b een  sub jected to m ultiple periods of Qua tern a ry gla cia tion s a n d sub a eria l 
erosion  providin g a  rela tively low-relief terra in  with m odera tely in cised dra in a ge va lleys. 
Over m ost of the qua d the thickn ess of Qua tern a ry m a teria ls va ries from  0 to 10 m  (0 to 33 ft) 
with a  b edrock low loca ted a t the ea stern  en d of the cross-section  lin e, where Qua tern a ry 
m a teria ls ca n  b e up to 52 m  (170 ft) thick.  Bedrock outcrops exist prim a rily a lon g the Ceda r 
R iver in  the southwestern  portion  of the qua d, with lim ited outcrops a ppea rin g a roun d the west 
side of the City of Osa ge a n d a lon g the upper rea ches of Burr Oa k Creek in  the n orthea stern  pa rt 
of the qua d.  S evera l b edrock qua rries loca ted within  the qua d were a lso visited durin g field 
m a ppin g a ctivities.  S ub surfa ce in form a tion  wa s m ostly derived from  the a n a lysis of wa ter well 
cuttin g sa m ples reposited a t the Iowa  Geologica l S urvey (IGS ).  Lithologic a n d stra tigra phic 
in form a tion  from  these sa m ples a re stored in  the on lin e GEOS AM da ta b a se of the IGS .  Geologic 
in form a tion  from  a  tota l of 21 outcrops a n d m ore tha n  90 priva te a n d pub lic wells within  the 
m a ppin g a rea  were used for b edrock geologica l m a ppin g purposes.  S ha llow b edrock in form a tion  
from  the soil survey in  Mitchell Coun ty (Voy & Highla n d, 1975) wa s used for iden tifyin g 
poten tia l b edrock outcrop loca tion s durin g field m a ppin g a ctivities.  S tra tigra phic in form a tion  
from  the surroun din g a rea , in cludin g b edrock outcrops, qua rries, a n d well sa m ples, were a lso 
utilized for this m a ppin g project. 
 Pa leogeogra phica lly, the m a ppin g a rea  is within  the n orthern  portion  of the Devon ia n  
Iowa  Ba sin , a  region  of thicken ed shelf ca rb on a te a n d sha le deposits.  Middle a n d lower Upper 
Devon ia n  rocks form  the m a jor b edrock surfa ce a n d upper b edrock a quifer in  this a rea .  T he 
hydrogeology of Floyd a n d Mitchell coun ties ha s b een  well studied b y Lib ra  a n d others (1994).  
Due to its stra tigra phic com pleten ess, the stra tigra phy a n d deposition a l en viron m en ts of the 
Devon ia n  Iowa  Ba sin  ha ve b een  in ten sively studied (e.g., Bela n ski, 1927, 1928; K och, 1970).  
R ecen t geologic a n d stra tigra phic studies of this b a sin  in clude W itzke a n d Bun ker (1984), 
An derson  (1984), Bun ker a n d others (1986), W itzke a n d others (1988), Bun ker (1995), a n d 
Groves a n d others (2008).  Devon ia n  stra tigra phy a t Ma son  City, Iowa , ha s a lso b een  discussed 
b y McK a y a n d Liu (2012).  T he b edrock surfa ce of the surroun din g a rea wa s recen tly m a pped b y 
W itzke a n d others (2010) a n d Liu a n d others (2010a  & b , 2011a  & b , 2012).  R esults from  these 
studies provided a n  im porta n t stra tigra phic fra m ework for this b edrock geologic m a p.  T he 
b edrock stra tigra phic n om en cla ture a n d correla tion  for this m a p follows the stra tigra phic 
fra m ework proposed b y W itzke a n d others (1988). 
T he en tire m a ppin g a rea  is un derla in  b y Devon ia n  rocks com prised of ca rb on a tes, va ryin g 
b etween  lim eston e a n d dolom ite, a n d sha le.  Ba sed on  lithologic fea tures a n d fossils, the 
Devon ia n  stra ta  com prisin g the b edrock surfa ce in  the m a ppin g a rea  ca n  b e sub divided in to, in  
descen din g order, the Lithogra ph City, Cora lville, a n d Little Ceda r form a tion s.  T he Middle to 
Upper Devon ia n  Lithogra ph City Form a tion  dom in a tes the b edrock surfa ce within  the m a ppin g 
a rea  a n d is cha ra cterized b y la m in a ted lithogra phic a n d sub lithogra phic lim eston e a n d dolom ite.  
“Birdseye,” vugs, a n d ca lcite vug-fills a re com m on  in  this form a tion .  S om e la yers of this 
form a tion  a re fossiliferous with a b un da n t b ra chiopods a n d strom a toporoids.  T he m a jority of 
b edrock outcrops within  the m a ppin g a rea  a re of the Lithogra ph City Form a tion .  T he m a xim um  
thickn ess of the Lithogra ph City Form a tion  is a b out 27 m  (90 ft) within  the Osa ge qua d.  T he 
Cora lville Form a tion  con sists of lim eston e, dolom itic lim eston e, a n d dolom ite; in  pa rt la m in a ted 
a n d a rgilla ceous.  Bra chiopods, echin oderm  deb ris, a n d cora ls m a y b e foun d within  the lim eston e 
fa cies.  T he Cora lville Form a tion  ha s a n  a vera ge thickn ess of a b out 12 to 18 m  (40 to 60 ft) in  the 
m a ppin g a rea  a n d on ly occurs a t the b edrock surfa ce within  the core of the Ceda r R iver cha n n el 
a n d within  a  b edrock low a t the ea stern  en d of the cross-section  lin e.  T he Little Ceda r Form a tion  
is dom in a ted b y slightly a rgilla ceous to a rgilla ceous dolom ite a n d dolom itic lim eston e, usua lly 
vuggy or pa rtia lly la m in a ted a n d/or cherty.  Modera te sha le un its a lso occur in  this form a tion  
with the lower portion  b ein g com m on ly fossiliferous.  T he thickn ess of the Little Ceda r 
Form a tion  in  the m a ppin g a rea  is a pproxim a tely 64 m  (210 ft) though it thin s to a pproxim a tely 45 
m  (150 ft) in  the b edrock low a t the ea stern  en d of the cross-section  lin e.  T his un it on ly occurs a t 
the b edrock surfa ce within  the b edrock low a t the ea stern  en d of the m a ppin g a rea .  Deep wells 
within  the Osa ge qua d (W -3216, W -16641, a n d W -41189) a lon g with previous resea rch b y 
W itzke a n d Bun ker (1984), in dica te tha t the Devon ia n  b edrock un its lie un con form a b ly over 
older Ordovicia n  un its a cross the en tire qua d. 
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