
D

D

D

D

D

D

D

DD

D

D

D
D

D

D

D

D

D

D

DD

D

D

D

D

D

D

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

! !

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!
!
!

!

!

!

!

!

!

!

!

!

!

Dcv

Dlgc

Dcv

Dcv

Dcv

Dcv

Dcv
Dcv

Dlgc

Dlgc

Dlgc

Dlgc

9240

19412

74658

74890

73891

73778

72333

70480

67867

67866

67865

66810
6680866806

66790

65787

65759

65712

64579

64576

64191

64168

64005

63999

63968

63965

63954

62839

62690

62224

61232

60409

60342

59843

59751

58597

56386

56105

5574453198

53186

52788

52471

52152

51883

50448

50296

49836

46648

46217

45743
45328

44809

44790

43496

42706

41565

40305

37378

37040

36651

34181

33640

32226

31106

28715

28701

28635

28617

28198

28160

27764

27757

26872

26866

25126

24715

24605

24448

24433

24416

24298

24295

24277

18997

18672

18629

18059

17297

17291

16936

10705

St. Ansgar

US
 21

8

HI
CK

OR
Y A

VE

480TH ST

EC
HO

 AV
E

GL
AS

S A
VE

HWY 105

490TH ST

465TH ST

440TH ST

CA
ME

O 
AV

E

430TH ST

500TH ST

470TH ST

DOGWOOD AVE

BEECH AVE

475TH ST

EPIC AVE

425TH ST

450TH ST DE
LT

A A
VE

DA
NC

ER
 AV

E

465TH AVE

DA
NC

ER

FO
OT

HI
LL

 AV
E

435TH ST

DA
NC

ER
 S

T

485TH ST

BR
ID

LE
 AV

E

OLD MILL RD

503RD ST

FO
OT

HI
LL

 AV
E/

LN
O

DA
NC

ER
 AV

E

GL
AS

S A
VE

US 218

500TH ST

EP
IC

 AV
E

450TH ST

490TH ST

440TH ST

CA
ME

O 
AV

E

465TH ST

DA
NC

ER
 AV

E

475TH ST

EPIC AVE

EC
HO

 AV
E

490TH ST

DA
NC

ER
 AV

E

77911

77909

77907

77908

77910

92°52'30"W

92°52'30"W

92°55'0"W

92°55'0"W

92°57'30"W

92°57'30"W

93°0'0"W

93°0'0"W

43°30'0"N 43°30'0"N

43°27'30"N 43°27'30"N

43°25'0"N 43°25'0"N

43°22'30"N 43°22'30"N

Bed rock Geolog y of th e St. Ansg ar (Iowa) 
7.5' Quad rang le

A

B

LYLE

OSAGE

LONDON

GRAFTON OSAGE_SW

STACYVILLEST_ANSGARCARPENTER

ROSE_CREEK

Ad jacent 7.5' Quad rang les

Location Map

Ele
va

tio
n

(fe
et 

ab
ov

e s
ea

 le
ve

l) 1300

1100

900

1200

1000

1300

1100

900

1200

1000

Elevation
(feet above sea level)

Qu
Dlgc
Dcv

Dlc

W6
39

65

W6
26

90

W6
28

39 Cedar
River

A B
GEOLOGIC CROSS-SECTION  A-B

Base map from Iowa DOT Road map Layers 2006.  Shaded relief from Iowa Lidar Project 2007-2011.
Iowa Geological Survey digital cartographic file StAnsgar_BedrockGeology.mxd, version 9/15/14  (ArcGIS 10.1)
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.

Research supported by the U. S. Geological Survey, National 
Cooperative Geologic Mapping Program, under USGS award 

number G13AC00175. The views and conclusions contained in this 
document are those of the authors and should not be interpreted as 

necessarily representing the official policies, either expressed or 
implied, of the U. S. Government.

BEDROCK GEOLOGY OF 
T HE ST . ANSGAR 7.5’ QUADRANGLE,  

MIT CHELL COUNT Y, IOWA 
 

Iowa Geolog ical Survey 
Open File Map OFM-14-5 

Septem b er 2014 
 

 
R ob ert R owden 2, R ob ert McK a y2, R ya n  Cla rk1, Hua ib a o Liu1, S tepha n ie T a ssier-S urin e1, Deb ora h Qua de2, 

R ochelle Ga ler1, a n d Ma tthew T . S treeter1 
 

Iowa  Geologica l S urvey, IIHR -Hydroscien ce & En gin eerin g, Un iversity of Iowa , Iowa  City, Iowa  
 
 
 
 
 
 
 

 
Iowa  Geologica l S urvey, R ob ert D. Lib ra , S ta te Geologist 

 
S upported in  pa rt b y the U.S . Geologica l S urvey  
Coopera tive Agreem en t Num b er G13AC00175 

Na tion a l Coopera tive Geologic Ma ppin g Progra m  (S T AT EMAP) 

 
ACKNOWLEDGMENT S 

 
S pecia l tha n ks to R ob ert a n d An drea  W ra ge a n d Eric K lin e, a s well a s the Croell R edi-Mix, Green  Lim eston e, Hea rtla n d Aspha lt, 
Ma rtin  Ma rietta , a n d L.R . Con struction  com pa n ies for a llowin g us a ccess to their properties.  Micha el Boun k of the Iowa  Depa rtm en t 
of Na tura l R esources (IDNR ) provided descriptive loggin g of wa ter wells.  Ja son  Vogelgesa n g a n d Z a cha ry Dem a n ett of the Iowa  
Geologica l S urvey (IGS ) prepa red well drillin g sa m ples for stra tigra phic loggin g. Bill Bun ker, R a y An derson , a n d Bria n  W itzke 
(IDNR ) provided va lued b a ckgroun d in form a tion  con cern in g the b edrock topogra phy, geology, a n d Devon ia n  stra tigra phy of the a rea .  
Ca sey K ohrt (IDNR ) provided GIS  m a ppin g techn ica l help. 
 
1Iowa  Geologica l S urvey, IIHR -Hydroscien ce & En gin eerin g, Un iversity of Iowa , Iowa  City, Iowa  
2Iowa  Depa rtm en t of Na tura l R esources, Des Moin es, Iowa  

Introd uction to th e Bed rock Geolog y of St. Ansg ar 7.5’ Quad rang le,  
Mitch ell County, Iowa 

 
T he S t. An sga r 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. 

T he thickn ess of Qua tern a ry m a teria ls va ries from  0 to 12 m  (0 to 40 ft) a cross the 
m a ppin g a rea .  Bedrock outcrops exist prim a rily a lon g the Ceda r R iver a n d its trib uta ries, Otter 
Creek, Deer Creek, a n d T urtle Creek.  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 26 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, quarries, 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 24 m  (80 ft) within  the S t. An sga r 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 occurs a t the b edrock surfa ce prim a rily within  the core of the Ceda r R iver 
va lley a n d portion s of the Otter Creek va lley.  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 40 m  (130 ft).  T his un it is shown  on ly on  the cross-section , n ot on  the m a p.  
Deep wells within  the S t. An sga r qua d (W -62690, W -66806, W -66808, W -66810) 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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LEGEND 
 

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 12 m  (0 to 40 ft) thick within  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 com prises m ost of the b edrock surfa ce a n d 
a tta in s a  m a xim um  thickn ess of up to 24 m  (80 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.  
 
 
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 throughout the m a ppin g a rea  a s well a s in  the 
southern  portion  of the Otter Creek cha n n el. 
 
 
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 40 m  (130 ft) within  the study a rea .  
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 is shown  on ly on  the cross-section , n ot on  the m a p. 
 
 
 
New Drill Holes for th is m ap project 
 
 
Outcrops 
 
 
IGS GEOSAM Data Points – records a va ila b le a t www.iowa geolocia lsurvey.com  
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