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Introduction to the Bedrock Geolog y of the New Haven 7.5’ Qua dra ng le,  
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T he New Haven  Quadran gle lies within  the Io wa n  Surfac e la n dfo rm  regio n  (Prio r, 1991; 

Prio r an d Ko hrt, 2006). T his area has b een  sub jected to m ultiple perio ds o f Quatern ary 
gla c iatio n s an d sub aerial ero sio n  pro vidin g a relatively lo w-relief terrain  with m o derately in c ised 
drain age valleys. 

T he thic kn ess o f Quatern ary m aterials, whic h o verlays the Devo n ia n  b edro c k surfac e, 
varies widely acro ss the quadran gle. Where the L itho graphy City Form atio n  is at the b edro c k 
surfac e, Quatern ary c o ver ran ges fro m  0 to 14 m  (0 to 45 ft). Ho wever, several b edro c k valleys 
exist within  the quadran gle with the m o st pro m in en t lo c ated alo n g the eastern b o rder where the 
thic kn ess o f Quatern ary m aterials reac hes a m axim um  o f 84 m  (275 ft). Shallo w b edro c k 
in fo rm atio n  fro m  the so il survey in  Mitc hell Co un ty (Vo y an d Highla n d, 1975) was used fo r 
iden tifyin g poten tial b edro c k o utcro p lo c atio n s durin g field m appin g activities. Bedro c k o utcro ps 
exist prim arily alo n g the L ittle Cedar River exposin g L itho graph City an d Coralville fo rm atio ns 
in the n o rthern half o f the quadran gle. A few sporadic o utcro ps appear alo n g Beaver Creek an d 
Burr Oak Creek, also  in  the n o rthern half o f the quadran gle. Rare o utcro ps o f the L itho graph City 
Form atio n  c a n  b e fo un d in  the so uthern part o f the quadra n gle as well. Sub surfac e in fo rm atio n  
was m o stly derived fro m  the an alysis o f water well cuttin g sam ples reposited at the Io wa 
Geo lo gic al Survey (IGS). L itho lo gic a n d stratigraphic in fo rm atio n  fro m  these sam ples are stored 
in  the o n lin e GEOSAM datab ase o f the IGS. Geo lo gic in fo rm atio n  fro m  three quarries, 12 
o utcro ps, an d m o re tha n  110 private an d pub lic wells within  the New Haven  Quadran gle an d 
surro un din g area were used fo r b edro c k geo lo gic al m appin g purposes.  
 Paleo geo graphic ally, the m appin g area is within  the n o rthern portio 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 U pper 
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. T he 
hydro geo lo gy o f Flo yd a n d Mitc hell c o un ties has b een  well studied (e.g., L ib ra a n d Hallb erg 
1985, L ib ra et al., 1994). Due to its stratigraphic c o m pleten ess an d ric h fo ssil faun a, 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., Day et al., 1992). Other im po rtan t geo lo gic a n d stratigraphic studies o f this b asin  
in c lude Witzke a n d Bun ker (1984 an d 1985), An derso n  (1984), Bunker et al., (1986), Witzke et 
al., (1988), Bun ker (1995), an d Gro ves et al., (2008). T he b edro c k surfac e o f the surro un din g area 
was rec en tly m apped b y Witzke et al., (2010), L iu et al., (2012 an d 2014), an d Ro wden  et al., 
(2014a an d b ). Results fro m  these studies pro vided an  im po rtan t stratigraphic fram 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 fram ewo rk propo sed b y Witzke et al., (1988). 

T he en tire m appin g area is un derlain  b y Devo n ia n  ro c ks c o m prised o f c arb o n ates, 
varyin g b etween  lim esto n e a n d do lo m ite, an 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 L itho graph City, Coralville, an d L ittle Cedar fo rm atio ns o f the Cedar 
Valley Gro up an d the Pin ic o n  Ridge an d Spillville fo rm atio n s o f the Wapsipin ic o n  Gro up. T he 
Middle to U pper Devo n ia n  L itho graph City Form atio n is c haracterized b y lam in ated litho graphic 
an d sub litho graphic lim esto n e an d do lo m ite. “Birdseye”, vugs, an d c alc ite vug-fills are c o m m o n  
in  this fo rm atio n. So m e layers o f this fo rm atio n  are fo ssilifero us with ab un da n t b rac hio po ds, 
m o st as m o lds, as well as so m e stro m ato po ro ids an d c o rals. T he m ajo rity o f b edro c k o utcro ps 
within  the m appin g area are o f the L itho graph City Form atio n. T he m axim um  thic kn ess o f the 
L itho graph City Form atio n  is ab o ut 14 m  (45 ft) within  the quadran gle. T he Coralville Fo rm atio n  
c o n sists o f lim esto n e, do lo m itic lim esto n e, an d do lo m ite; in part lam in ated an d argilla c eo us. 
Brac hio po ds, ec hin o derm  deb ris, an d c o rals m ay b e fo un d within  the lim esto n e fa c ies an d o c c ur 
as fo ssil m o lds within  the do lo m ite fa c ies. T he Coralville Form atio n  has an  average thic kn ess o f 
ab o ut 12 to 20 m  (40 to 65 ft). T o gether, the L itho graph City an d Coralville fo rm atio n s do m in ate 
the b edro c k surfac e in  the New Haven  Quadran gle. T he L ittle Cedar Form atio n  is c haracterized 
b y slightly argilla c eo us to argilla c eo us do lo m ite an d do lo m itic lim esto n e, usually vuggy o r 
partially lam in ated an d/o r c herty. A m o derate shale un it (Chic kasaw Shale Mem b er) o c c urs in the 
upper half o f the fo rm atio n a n d is relatively c o n tin uo us acro ss the quadran gle. T he thic kn ess o f 
the L ittle Cedar Form atio n  in  the m appin g area is appro xim ately 37 m  (120 ft). T his un it o c c urs 
at the b edro c k surfac e within  the east-west tren din g b edro c k valley n ear the m iddle o f the 
quadran gle an d alo n g the slo pes o f the pro m in en t b edro c k valley alo n g the eastern b o un dary o f 
the m appin g area. T he Middle Devo n ia n  Wapsipin ic o n  Gro up c o n sists o f two  fo rm atio n s in 
n o rth-c en tral Io wa, in asc en din g o rder the Spillville an d Pin ic o n  Ridge, whic h were 
un differen tiated in  previo us m appin g effo rts. T he Pin ic o n  Ridge Form atio n  c o n sists o f 
un fo ssilifero us do lo m ite an d lim esto n e exhib itin g a wide variety o f textures (shaly, lam in ated, 
b rec c iated, san dy, an d c herty). T he fo rm atio n  ran ges fro m  9 to 15 m  (30 to 50 ft) in thic kn ess 
within  the m appin g area. T he Pin ic o n  Ridge Form atio n  appears at the b edro c k surface within  the 
slo pe o f the pro m in en t b edro c k valley alo n g the eastern b o rder o f the quadran gle. T he Spillville 
Form atio n  is c haracterized b y m edium  to thic k b edded do lo m ite with sc attered to ab un da n t fo ssil 
m o lds. T he b asal un it o f the fo rm atio n , where presen t, is varia b ly san dy, shaly, an d/o r 
c o n glo m eratic with rewo rked c hert c lasts fro m  the un derlyin g Ordo vic ia n  Maquo keta Form atio n. 
T he Spillville Form atio n  is restricted to the b edro c k surfac e within  the deepest parts o f the 
pro m in en t b edro c k valley alo n g the eastern m argin  o f the m appin g area an d reac hes a m axim um  
thic kn ess o f 24 m  (80 ft). Deep wells within  the New Haven  Quadran gle (W-37406, W-14697, 
an d W-11692), alo n g with previo us researc h b y Witzke an d Bun ker (1984), in dic ate that the 
Devo n ia n  b edro c k un its lie un c o n fo rm a b ly o ver o lder Ordo vic ia n  un its acro ss the en tire quad. 
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CENOZOIC 
 

QUATERNARY S YS TEM 
 

 
Qu – Und ifferentiated Unconsolid a ted S ed im ent Co n sists o f lo am y so ils developed in  lo ess, gla c ial till, an d c o lluvium  o f varia b le thic kn ess, an d alluvial clay, 
silt, san d, an d gravel. T he total thic kn ess o f the Quatern ary deposits varies b etween  0 an d 14 m  (0 - 45 ft) thic k in  areas un derlain  b y the Devo n ian  L itho graph 
City Form atio n , b ut c an  b e as m uch as 84 m  (275 ft) thic k in  the eastern  part o f the m appin g area. T his un it is sho wn  o n ly o n  the cross-sectio n , n ot o n  the m ap. 
 
 
 

PALEOZOIC 
 

DEVONIAN S YS TEM 
 
Dlg c - Dolom ite, Lim estone, a nd S h a le (L itho graph City Form atio n ) Middle to U pper Devo n ian . Maxim um  thic kn ess o f up to 14 m  (45 ft) within  the m appin g 
area. T his un it c o n sists o f do lo m ite an d do lo m itic lim esto n e, partially characterized b y in terb eds o f lam in ated litho graphic an d sub litho graphic lim esto n e an d 
do lo m itic lim esto n e, in  part argilla c eo us with m in or shale. “Birdseye”, vugs, an d c alc ite vug-fills are c o m m o n . So m e in tervals are fossilifero us an d 
stro m atoporo id-rich with the lo wer part exhib itin g a b un dan t brac hiopo d m o lds. Outcrops o f this m ap un it are prim arily fo un d in  the n orthern  part o f the m appin g 
area alo n g the b an ks o f the L ittle Cedar River an d its trib utaries, an d are otherwise restricted to quarries in the m appin g area. 
 
 
Dcv - Lim estone a nd Dolom ite (Coralville Form atio n ) Middle Devo n ian . Between  12 an d 20 m  (40 – 65 ft) thic k in  the m appin g area. It is do m in ated b y 
lim esto n e, do lo m itic lim esto n e, an d do lo m ite; in  part, sub litho graphic, lam in ated, an d argilla c eo us. Brachiopo ds, echin o derm  deb ris, an d c orals usually o c cur in 
the lim esto n e fa c ies an d fossil m o lds in  the do lo m ite fa c ies. T o gether, the L itho graph City an d Coralville form atio n s do m in ate the b edro c k surfac e in  the 
m appin g area. Sparse o utcrops c an  b e fo un d alo n g parts o f the L ittle Cedar River an d Beaver Creek. 
 
Dlc – Dolom ite, Lim estone, a nd S h a le (L ittle Cedar Form atio n ) Middle Devo n ian . Approxim ately 37 m  (120 ft) thic k. T his un it is do m in ated b y slightly 
argilla c eo us to argilla c eo us do lo m ite an d do lo m itic lim esto n e, usually vuggy an d partially lam in ated an d/or cherty, with a m o derately c o n tin uo us shale un it 
o c currin g within  the upper half o f the form atio n . It is c o m m o n ly fossilifero us, espec ially in  the lo wer portio n . T his un it o c curs at the b edro c k surfac e within  an  
east-west tren din g b edro c k valley n ear the m iddle o f the quad an d alo n g the slopes o f a pro m in en t b edro c k valley alo n g the eastern  m argin  o f the m appin g area. 
 
Dpr - Dolom ite a nd Lim estone (Pin ic o n  Ridge Form atio n ) Middle Devo n ian . Ran ges fro m  9 to 15 m (30 – 50 ft) in thic kn ess. T his form atio n  c o n sists o f 
un fossilifero us do lo m ite an d lim esto n e o f varyin g textures (shaly, lam in ated, brec c iated, san dy, an d/or cherty). T he un it o c c urs at the b edro c k surfac e n ear the 
b ase o f the slope o f the pro m in en t b edro c k valley alo n g the eastern m argin  o f the m appin g area. 
 
Dsp - Dolom ite (Spillville Form atio n ) Middle Devo n ian . Maxim um  thic kn ess o f approxim ately 24 m  (80 ft). T his un it is do m in ated b y m edium  to thic k b edded 
do lo m ite with sc attered to ab un dan t fossil m o lds. T he b asal un it, where presen t, is varia b ly san dy, shaly, an d/or c o n glo m eratic with reworked Ordo vic ia n  chert 
clasts. T his form atio n  o n ly o c curs at the b edro c k surfac e within  the deepest parts o f the pro m in en t b edro c k valley alo n g the eastern m argin  o f the m appin g area. 
 
 
New Drill Holes for th is m a p project 
 
 
Outcrops 
 
 
IGS  GEOS AM Data Points – rec ords availa b le at www.io wageo lo c ialsurvey.c o m  
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Wells used for geolog ic cross-section 
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