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S h k l e  and limestone, interbedded. Shale 1751 or mare o f  

unit); l ight--  t o  medium-gray a n d  ll~tt-tiuiah- ray, 

calcareous, locally silty, s p a r o c ? y  f < J A a i l i f e r o u s .  P m t - ~ + - ~ - .  
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Yiamltown S h a l e  
0,- 5451 

shale ant1 llmestoae, incerneaaea. S h a l e  ( 7 5 %  o r  -nore ot  

u r t i  f ) , l  igbil- L O  niodiurrr-g,ray, +&&&-my, calcareous, 

l o c a l l y  v e r y  s l l t y ,  focal1  poor ,  l n  bed$ up to 4 feet ~ ~ I I C K .  

L i i u r s L o u e ,  l i y a t -  t o  medium-gray 3na llgar-Dluicn-gr3y, r ~ n e  

i n  madl i im grarnea ,  argillaceous, locally very silty, wn01.e ana 

fosril Irrgmontal wackestone ana ~ a c b  - tone .  

l~nrtrillar,~eacrally lee3 f n a n  0 . 5  f e e t  t h l c k .  to s i l t y  

B e d %  are planar, 
7,.  !T+C y 

15 ~ N C Y  1 cme, medium-g ray t 0. mod i urn4 a c k-g r a y 3 t 1 n e-g r a 1 n ed , 
aryilIar:aoi;c,  a s  

xbufidan t gastropods and pelecvgods, u n i t  slumpa reaaiiy 

laxking exposures rare. Lover C 0 n C ; a C t  grkdltional and placea 

a i  L t i r  l o p  of the limestone-rich strata of tb e  overlying 

FnirvlPw FOPmBtlOn. In nortncern portion of c o u n t y ,  Base 

tunrkert i y  d 0.5 to  about 3 reet XhiCk wavy-disconrtnuous- 

h w l d P d  llmesrone layer w l t h  tlS~llB C M l e  parrings. Lower 

contact nor ohown 00 map. Unlr denlgnatea w h e r e  prosont, by Q 

LnlCk line based on the upper contscf o l  u n i t .  

- 3 w5lcn Contain - 
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Rellevue YemDer of tne t i ron t  Lokc Ll!ncntonc 

* 5451' 

Limestone, Algat- to  meurura-gray, w t i o ~ e  - I O S ~ ~ L  t o  10.33~1- 

fragmental grainstone rrrh discontinuou6 f~scllc shalc 

par 1 t ago. B o ~ ~ ~ # ! l ~ C ~ l ~ n ~ e u ~ r ~ ~ ~ Q ~ ~ c ~ ~ ~ A & ~ ~ ~  

s M ~ ~ J - a u r u - ~ t ~ ~ ~ ~ ~ t ~ ' ~ ~  t'b-i~ckws s . 
broken- foss i l s  aominarea by brachiopoas an0 bryozosns. Uuct: 

l e s s  abuodant medium- t o  c o a r s e - 6 ~ a l o e a ,  thin-beddcd 

loooiliferous limestone i n t e r b e d a c d  w i t h  LigDt- t o  medium-gray 

b o I. c - an d 

--eheQ: Uoir somewnut r e s l a t a n t  forming ledgec and rifflcs :n 

creek b866. Lower c o n t a c t ,  bate or L r O n t  Lakc Llmcatonc, 

placeo  e i t h e r  3 t  Baee o t  wavy-Deadsd llneetone which o v c r l i c s  

t h e  main Mlamitown,&le m a y  or interoeddce limcstonc and 

shales of  Farrview Sormation. U n i t  t b r n s  northwsrd and 
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Corryvillc Member of  t h e  G r h n t  Lake I.iiiutsiuriL' 

- . 

s l i t y  w i t h  zoncs, of well-preserved whole f c t s 5 i  1 s .  B e d s  rniy be 

up t o  1.5 t c c t  t h i c k  but a r e  c o n l ~ w ~ y  less Lhxrl R lncnes 

t b i c k .  Limstonc. l i g h t -  t o  medium-grag nrlti 1 i x h l  - b l u i s h ? -  

gray: finc- t o  medium-grained, argillaceous, 1trc:; l l ly  s i l t y ,  

foosil-fragncntal peckjtonz, grair i s t im&,  AIICI wnckutone. &egy-- 

- .  

e- 
A , sJ-=-i- Y e a  

- - 
f i L m a & Y = W  **-- 

-. w p  s i m i  l;rr ~ t ' )  uiirlrrl y ing  

LleLLevuc w i t h  more abundant p l a t y  shale par.Li:iys a r e  1 ncally 

3bundanf. Unit wcakly resiltant and poorly expiikkd except 

locally. Lowcr contact .  ( n o t  shovo)  geutrally hka:'y tilit can 

be gradational ovcc a 5 f e e t  t h i c k  interval W~ICI'P lower 

portion contains wsvy-bedded limestone. 
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ana weatner diet incrly nodular. Whole-abrwumJ britctliupuda 

P D u n C a n c  p a r r l c u l o r l y  i n  t h e  u p p e r  p J I ' i  i d w  cIf  l ~ l ~ i  r - M l r c t r  ~ C S A  

abundant  IlrneQtone, llghr- to modturn-gray, v t i o l r - f o s s i l  io 
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Limeatone and snaie, inter~eoaea. Limeetone ( 3 0 %  or more O X  

wit): m9aium- ro. Uork-gra)pi f i n e -  t o  medium-grained, 

argiiikceous, poczstoce ;a00 wacistone con:ainiog well 
,e - 
A 

prese."vea woo18 roesils and toseal Irogaecrs .  6- __- 

Lese; abuneaot, light- tot moeiufl-gray: ttioio-  m a  

fossil-fragmental grainstone  present w l t n  aiscontinuous- 

l o  neaQ 8 lnchen or lees t h i c k .  Shale believe0 dominant in 

mlaale of unit. Lower portion of unit l o c a l l y  expoeea wnile 

middle ana upper portiooe generally covereo or built ovor. 

U n i t  Weakly reeletanf. Lower contact w i c h  rho Grant Lake 

LimQstone geaerally onirp and pracea above noaular-limostone 

llrhology o f  tne ut. Auburn. Contact projocrea  i n  rhe 

narT.hoPsr and east-central portions of tbe county. 
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~ ~ y t i e s v r  i l t  Farr lJ t io t i  Z 5451 

S h a l P  and I11nestc1:e. ~ a ~ c r b e d d e d .  S h a l e  (65% ar 1t10rc of uaitl, 

fntdium-:,rO- d a r k - g r i p ,  -c, c u l c a w o u s ,  l o c d l  l y  

s l l f y ,  .. Zones Of W c l l - p t e f i e r V t d  

whole-rosslls preecfit.  Ltmc3tol)e, lighf- f e  m c d i u m d @ f a y  *mcl 

k!gaf-blursb-grag$ coarae- t o  finc-nraincd, g r a i n a t o n t  and 

p r C k 6 t O C e  l n n  . 3 n i t  present 3t  r h t  

hieheqt portlOnS or t b Q  COu.?ty  w h i c h  arc  cove-ed ar burlt 
over. Exposure permite uni t  to be d i f f e r m t l a t e d  9 R from the - -- 
underlying Acnheim borrnation o n l y  i n  the extreme ~ O S  cotral - 
porclon o f  tae county. 'i'hc contact  13 marked by very-coArse- 

grained, phospbatlc, plsnar-.bedded-arolnstoDe above the 

nodular beds of the Upper Arnhclm. 
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IN DIANA 

Whitewater Fm. 

Saluda Fm. 

Dillsboro Fm. 

Kope Fm. 

KENTUCKY 

Drakes Fm. 

Bull Fork Fm. 

Grant Lake Limestone 

Fairview Fm. 

Kope Fm. 

OHIO 

Drakes Fm. 

Liberty Fm. 

Waynesville Fm. 

Arnheim fm. 

Mt. Auburn 

Corryville 

Believue 

Miamitown Sh. 

Fairview Fm. 

Kope Fm. 

Fig. 2. Correlation of stratigraphic units used in Indiana, Kentucky, and Ohio 
within the Cincinnati 1 :lOO,OOO quadrangle. 
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Pt. Pleasant Tongue 

Limestone and shale, interbedded. Limestone (50% or more of 

unit), medium-light-gray and medium-bluish-gray, coarse-to 

fine-grained, fossil-f ragmental wackestone and packstone. 

Beds are planar,lenticular,commonly less than 1 foot thick, 

but locally up to 1.5 feet tbick and moderately spaced. 

developed ripple marks present locally. Broken and whole 

fossils common to abundant, many beds contain abundant crinoid 

Well- 

columnals. Shale, medium-gray and medium-bluish-gray, 

weathers with a slight yellow to brown cast, platy, 

calcareous, locally silty, as distinct beds commonly 1 to 1.5 

feet thick and as partings within limestone beds. Only known 
CI 

exposures occur in Fourmile and Fivemile c-reeks where only 

upper 20 feet present. Lower contact i s  not exposed in 

county. 

000013 
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Kope Formation 

I 

Shale and limestone, interbedded. Shale (75% or  more of 

unit),light- to medium-gray and light-bluish-gray, platy, 

calcareous, locally silty, sparsely fossiliferous. Present as 

beds commonly about 3 feet thick, and locally up to 10 feet 

thick which weatber and slump readily. Limestone, medium-gray 

and medium-bluish-gray, fine- to coarse-grained, whole-fossil 
G‘ 
t 

or f oss i 1 -fragment a1 g ra i ns t one, pac ks tone, and Wac ks to ne. 

Beds are planar, ,lenticular, commonly 6 to 8 inches thick, 

widely spaced, with ripple marks and graded bedding. Common- 

particularly.._in-upper-. por-t-icm of unit is siltstone to silty 

limestone, medium-gray to medium-dark-gray, fine-grained, 

A 

1 
’ *  . . 

1 .  argillaceous, fossil-poor to barren-mudstone to wackestonej ’. . I 

. -  . ‘Beds are planar continuous, rarely more than 3 incbes thick, 

laminated to cross-laminated with current marks. Unit is m u c h  

less resistant than overlying and underlying units, landslides 
1 )  

I 

. I  ,‘common. Only known exposure of lower contact in county in 
/ 

Fourmile - c-reek where contact is generally sharp. Geophysical 

and core data used to project lower contact beyond outcrop 
- - 

area. 

11 
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Fairview Format i o n  

Limestone and shale, interbedded. Limestone (50% or  more of 

unit), light- to medium-gray, medium- to coarse-grained, 

fossil-fragmental packstone and grainstone. 

lenticular, moderately spaced, commonly having ripple-marks 

and graded-bedding. Beds commonly 8 inches or less in 

thickness but can be up to 1.5 feet thick. Fossils commonly 

Beds are planar, 

broken with few whole fossils. Much less abundant siltstone 

to silty limestone, medium-gray to medium-dark-gray, fine- 

grained, argillaceous, sparsely fossiliferous, mudstone and 

wackestone. Beds are planar, lenticular*.generally less than 3 

inches thick. Shale, light- to medium-gray and light-bluish- 

gray, platy, calcareous, locally silty, generally fossil 

poor. Present as individual beds up to 1.5 feet thick or as 

thin partings. Unit somewhat resistant and present on upper 

portion of hillsides along the Ohio River and tributaries of 

,mJ 

I 

that river. Lower contact can be generally sharp (eastern and 

northern portion of county), interfingering (south-central 

portion), or gradational (Winton Lake Damsite), but placed 

above highest thick shale strata of Kope Formation. 

m 
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..Miamitown Shale 
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.. I : : . .  '. ;' I 

.. . 

.I . . .  

Shale and limestone, interbedded. Shale (75% or more of 

unit),light- t o  medium-gray, platy to flaggy, calcareous, 

locally very silty, fossil poor, in beds up to 4 feet thick. 

Limestone, light- to medium-gray and light-bluish-gray, fine 

to medium grained, argillaceous, locally very silty, whole a n d  

fossil fragmental wackestone and packstone. 

lenticular, generally less than 0.5 feet thick. Silty to silty 

Beds are planar, 
S I \  !'.:* . 

limestone, medium-gray to medium-dark-gray, fine-grained, 

argillaceous, as thin discontiyFous beds which contain 

- abundant gastropods and pelecypods. Unit slumps readily 

making exposures rare. Lower contact gradational and placed 

at the top of the limestone-rich strata of the overlying 

Fairview Formation. Ia oortbero portion of county, base 
I . * .  

, marked by 8 0.5 tu about 3 feet thick wavy-discontiouous- 

, ' . . L bedded limeston-&&# aitb fissile shale partingst Lower 
! 

'1 . : , i i Contact not shown on map. Unit des!gnated where present, by  a 
I 

thick line based on the upper contact of unit. : , 
. .  

. ,  . 1,. . .. 
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Bellevue Member of the Grant Lake Limestone 

Limestone, light- to medium-gray, wholc-fossil to fossil- 

fragmental grainstone with discontinuous fissile shake 

partlngs. Beds are discontinuous, wavy, and irregularly 

surfaced, measuring up to 4 feet in thickness. Wbole-and 

broken-fossils dominated by brachiopods and bryozoans. 

less abundant medium- to coarse-grained, thin-bedded 

fossiliferous limestone interbedded with light- to medium-gray 

Much 

shale. Unit somewhat resistant forming ledges and riffles in  

creek beds. Lower contact, base of Grant Lake Limestone, 

placed either at base of wavy-bedded limestone which overlies 

the main Miamitown zhale body or interbedded limestone and 

shales of Fairview Formation. Unit thins northward and 
_- d 

northwestward. 

I 

I 
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Corryville Member of the G r a n t  Lake Limestone 

i 

Shale and limestone, interbedded. Shale (60% or more of unit), 

'light- to medium-gray, platy to fissile, calcareous, locally 

silty with zones of well-preserved whole fossils. Beds may be 

up to 1.5 feet thick but are commonly less than 8 inches 

thick. Limestone, light- to medium-gray and light-bluish- 

gray, fine- to medium-grained, argillaceous, locally silty, 

fossil-fragmental packstone, grainstone, and wackktone. Beds - 
are planar continuous, up to 1 foot thick but commonly less 

h 

than 6 inches. Wavy-bedded limestones similar to underlying 

Bellevue with more abundant platy shale partings are locally 

abundant. Unit weakly resistant and poorly exposed except 

locally. Lower contact, (not shown) generally sharp but can 

be gradational over a 5 feet thick interval where lower 

portion contains wavy-bedded limestone. 

000018 
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M t .  Auburn  Member of t h e  G r a n t  L a k e  L i m e s t o n e  

s d  
L i m e s t o n e  a n d  sha l e .  Limestone (60% or  more of u n i t ) ,  m e d i u m -  

” 

t o  d a r k - g r a y ,  f i n e - g r a i n e d ,  v e r y  a r g i l l a c e o u s ,  p h o s p h a t i c ,  

who le - fos s i l  a n d  f o s s i l - f  r a g m e n t a l  w a c k e s t o n e  a n d  p a c k s t o n e .  

B e d s  are n o d u l a y -  t o  wavy ,  d i s c o n t i n u o u s ,  u p  t o  4 f e e t  t h i c k ,  

a n d  weather ‘ d i s t i n c t l ‘ y -  n o d u l a r .  Whole-abraded b r a c h i o p o d s  

a b u n d a n t  p a r t i c u l a r l , ;  i n  t h e  u p p e r  p o r t i o n  of u n i t .  

a b u n d a n t  l i m e s t o n e x i g b t -  t o  m e d i u m - g r a y ,  whole- foss i l  t o  

- --- 
/- \ 

\ 1 - = ’  

Much l ess  

f o s s i l - f r a g m e n t a l  g r a i n s t o n e  w i t h  d i s c o n t i n u o u s - f i s s i l e  sha l e  

p a r t i n g s .  B e d s  are wavy, BRB d i s c o n t i n u o u s , A u p  t o  1.5 feet 

t h i c k .  Sha le ,  rnedium- t o  da rk -g ray ,  f i s s i le  t o  p l a t y ,  w i t h  

a b u n d a n t  f o s s i l  f r a g m e n t s .  U n i t  somewhat r e s i s t a n t  a n d  o n l y  

l o c a l l y  e x p o s e d  i n  u p l a n d  streams a n d  r o a d c u t s .  Lower  c o n t a c t  

( n o t  s h o w n )  g r a d a t i o n a l  a n d  p laced  a t  base of lowest 

1 

t 

; 
I s u b s t a n t i a l  n o d u l a r - l i m e s t o n e  bed a b o v e  t b e  p l a t y  s h a l e s  a n d  
, 

p l a n a r  l i m e s t o n e s  of t h e  C o r r y v i l l e  member. 
i 
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Arnheim .Format ion 

Limestone and shale, interbedded. Limestone'(50$ or  more of 

unit), medium- to dark-gray, fine- to medium-grained, 

argillaceous, packstone and wacistone containing well \ 

A 
preserved whole fossils and fossil fragments. Beds are p l a n a r  

to wavy, discontinuous, moderately spaced and up to 8 inches 

thick. Less abundant, light- to medium-gray, whole- and 

fossil-fragmental grainstone present with discontinuous- 

fissile shale partings. Beds are lenticular, wavy, irregular 

surfaced and up toi'.5 feet thick. Limestone (dominant in 

uppermost porti'on), medium- to dark-gray, fine-grained, very 

argil laceous, distinctly nodular bedded pac kst one and 

wackestone, with intercalated discontinuous fissile shale. 

Shale, -light- .to medium-gray to light-bluish-gray, platy, 

locally fissile, calcareous and silty, generally fossil poor ,  

in beds 8 inches or  less thick. Shale believed dominant in 

i 

middle of unit. Lower portion o f  unit locally exposed while 

middle and upper portions generally covered or built over. 

Unit .weakly resistant. Lower contact with,the Grant Lake 

Limestone generally sbarp and placed above nodular-limestone 

lithology of the Mt. Auburn. Contact projected in the 

northwest and east-central portions of the county 1 '  - 
1 .  

17 
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Waynesville Forma-tion. 

Shale and limestone, interbedded. Shale ( 6 5 %  or more of unit), 

medium- to dark-gray, platy to fissile, calcareous, locally 

silty, in beds up to 3 feet thick. Zones of well-preserved 

whole-fossils present. Limestone, light- to medium-gray and 

light-bluish-gray, coarse- to fine-grained, grainstone and 

packstone in widely spaced planar beds. Unit present at-Ule 

/ highe9t- portions of the county' which -are..cwered -or built 

nw.r, I;~pPsu~eUpemnFts'unit. to bel. di f  ier*&itiated from the -- - - . a -  - 
- uzderlying Arnheim Formation. only in the extreme west-entral 

/' portion of the county. 
4 

The,.co'ntact is marked by very-coarse- 

grained, phosphatic, planar-bedded-grainstone above the 

nodular beds of the Upper Arnheim. 
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