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MIDDLE ORDO .' IC IAN TRE TO • LIMESTO E 

Richard Smosna 

Middle Ordovician carbonates of t he eastern US are the object of much 

economic interest. Trenton carbonates , in particular, are known t o be oil 

and gas r e servoirs in several parts of the Appalachian and Central Interior 

p r ovinces . The Trenton yields oil in New York, Michigan, Ontario, Ohio, 

Kentu cky, Tennessee, and Virginia, and natural gas in deep wells of Pennsylvania, 

Ohi o , and West Virginia. In f act, many geologists feel that Trenton lime-

stones have the best petroleum potential of all deep targets in West Virginia. 

These limestones underlie the Martinsbur g- Reedsville Shale and are interbedded 

with similar black shales, which pr obab l y were the hydro carbon source beds. 

Furthermore, along the eas tern margin of the Appalachian basin, the rocks have 

been severely fractured, fault e d, and locally dolomitized, leading to good 

secondary porosity. Although only limited data are available for the Trenton 

in deep parts of the basin, explo ration is still taking place, and old f ields 

are being studied for secondary recovery. 

The purpose of this report is to offer detailed petro graphic information 

on the Trenton Limestone for a strategic well of West Virginia. The Sandhill 

well was drilled in Wood County in 1955. It reached a depth of 13,331 feet, 

of which 2868 feet wa s cored. The cored interval includes 2000 feet of Middle 

and Lowe r Ordovician carbonates : t he Trenton, Black River, Chaz y , and 

Beekmantown Formations . The c ores were previously described in general t erms 

(WVGS Reports of Inve stigation 14 and 18), they have been slabled longitu ­

dinally , a nd they are now sto r ed at the West Virginia Geological and Economic 

Survey 's warehouse. 

The top of the Trenton Lime ston e in this core is easily distinguish e d f rom 

the overlying black shale s of the Martinsburg-Reedsville Formation . The dep th 

is 95 28 fee t . The base of t he Tr enton, however, is g r adational with the unde r -



-I 

lying Black River Limestone. In Reports of Investigation 14 and 18 by the 

West Virginia Geological Survey, the base of the Trento.n was. picked anywhere 

from 9730 feet to near 9900 feet. For this study the T~ent\:>ri ±s d~:f:inea a~ , •. 

the limestone between 9528 and 9874 feet, for two reasons. (1) The neutron 

log shows a major deflection at this depth, indicating a significant decrease 

in interbedded shale below. (2) Two previous author$ (W9odward and Prouty) 

agreed on this interval. Unfortunately, coring throu$h' the lrr~ritoII. ;was· not 

continuous, and a gap exists from 9665 to 9790. Of the 346 feet•· of Trenton in 

the Sandhill well, 221 feet of core is available for this study. 

The following core description emphasizes carbonate textures and 

structures important for paleoenvironmental and diagenetic·interpretations .• 
, , 1 :'• : ' , ' 1· I 'i 

Included is information on lithologies, fossils, non-sk~i.etal grcl.in~~ bedding 

structures, diagenetic changes, and porosity types. Lithologically, the 
I 

Trenton is extremely heterogeneous. It consists of various limestone rock 

types as well as black calcareous shale, all intimately interbedded .. As a 

consequence, establishing informal units within the fonn.:i.fioh is quite 

' 
difficult. Each unit, therefore, generally contains several lithologies, 

and these are listed in the core description in order of their aggregate 

thickness. The limestone classification used is that of R~J. Dunham (1962, 

AAPG Memoir 1, p. 108-121), a classificationsch~me bas~d. 6n:clepositiotiq.l 
,, ',1, 

texture. Grainstone refers to a mud-free, grain-supported rock, and packstone 
J 

to a grain-supported rock that contains some matrix of lime mud. Wackestone 

is a mud-supported rock with more than 10 percent grains. Lime mudstone has 

less than 10 percent grains. 

-· 

It is hoped that the Trenton Limestone of the Sandhill well may now serve 

as a reference section in any future studies of Middle Ordovician carbonates 

in the central Appalachians. 



depth 

9526.0-
9527.6 

9527.6-
9532.0 

9532.0-
9546.0 

9546.0-
9555.6 

9555.6-
9564.0 

CORE DESCRIPTION 

MIDDLE ORDOVICIAN TRENTON LIMESTONE 

SANDHILL WELL, WOOD COUNTY, WEST VIRGINIA 

thickness 

1.6 

4.4 

14.0 

9.6 

8.4 

description 

·• . • .. i: ! i ' ,, . >. \ 
dk gy calc shale, burrOWf;-~Ostiy llqniz. aµ~< 
compacted, few vert, often biot~fh,: nume!o'Js. ', 
oblique calcite-filled veins, open hpr':iz ':h'a~s 

lam grainstone, £-gr, large brachs on bdg 
planes, ostra common, horiz veins w/abunpyrite, 
2 inches thick 

blk brach packstone, bryo, crin, ostra, trilo, 
tracks/trails, fossils w/horiz orient, 1 inch 
thick 

fossil packstone, crin, b;ra~h,,, 1 l:>1:y:p., ostr~/ 
t:tilo (pyrite), argill, biotiU:f6 

blk calc shale, becoming less coIIIID.On.toward 
base of unit, open horiz fracs 

.i 
partly open, calcite-filled vein at 952~, drusy 
xls 

lt gy fossil packstone-mudstone, brach, bryo, crin, 
gastro, coral, ostra, bioturb, nodular bdg 

blk calc shale, bioturb-horiz burrows, floating 
fossils, or cone in thin lam, flow strµcture 
around ls nodules • 

vein w/slickensides at 9532 

fossil grainstone at 9545, brach, bryo 

lt gy fossil packstone-mudstone, bioturb, brach, 
bryo,crin, ostra, gastro 

blk calc shale, locally fossiliferous, flow 
structure, horiz fracs and veins 

blk calc shale, fossils cone iti .thin lam, brach, 
bryo, open horiz fracs, flow~ge, .. f,ew horJz burrows 
few fossils pyritized, slickensi'd,es. ,at, ~?6'.3 

i I: I :<.1:i .. : .. '• 

' '' ' i . •• i ; ,' .~ ' . :, . ' .· > .. 

I 'I " 

lt gy lime mudstone, bioturb, ·• ostra, , crin, pryo, 
rare orig lamination 

\~\,"f 
'(\O 6 ,.·, 

0.7 ft missing at ~557 

fossil grainstone at 9560, interxlline porosity, 
1 inch thick 
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depth 

9564.0-
9566.0 

9566.0-
9570.0 

9.570.0-
9573.0 

9573.0-
9574.0 

9574.0-
9576.3 

9576.3-
9583.6 

9583.6-
9591.0 

9591. 0-
9593. 7 

9593.7-
9602.9 

thickness 

2.0 

4.0 

3.0 

1.0 

2.3 

7.3 

7.4 

2.7 

description 

blk calc shale, bracb, bryo, crin 

lt gy bioturb lime mudstone 

fossil grainstone .at 9565, bryo, crin,pin­
point porosity, loosely pack~d,'2 ,in~h¢s thick, 

'' , ' , ' I' , ;• ::_,: ::::::,!, ,I,,':.::: :,•i\;•i)\ii, I 

1

•,.,'i•,:.:!I 

Jtgy bioturb '.lime mudstone:, :~f\:l.Cll.1~::.~r~td bryo 
,,: .. : 

blk calc shale, numerous hdt:i:i fi:'~~s: 'fI6wage 

grainstone at 9566, no bdg1 3 inches (hick 
I 

fossiliferous blk shale, Cqlc, bryo, brach, crin 

lt gy bioturb lime mudstone~ some floating fossils 
I) (fd,.ja,,r' .. 

grains tones at 95 72, le~s tha~. 2 d .. nches ,.thick ' 
I , , I ,, : ,•, ',:,: " 1:., , ., , : .'' ,,, , ,, !' I',.,",',,,, / ·,' 

blk shale with lam of abciri fb~s{l~, b~ac\h:, {Jrin, 
bryo, jumbled-some f~ssils a~~ edgewise,: some. 
burrows 

brach lime mudstone, crude bdg 

lt gy fossil grainstone, brach, bryo, er.in, 
bioturb, nodular bdg, .few p~rite fossils, 

blk calC shale, abun fossil~, l~rge flat bra(!hs, 
crin, ostra, gastro, horiz, tT~~i~ t f\~wcJ.~~: • • 

blk calc shale, mostly unfoss:ilif~rous,locally 
very fossil, brach, ostra, crin, bryo, • 
laminated, fossils come in thin Tam, grades into ... 

lt gy brach grainstone, thinly bdd, pele, crin, 
bryo, small horiz burrows, clasts of blk shale, 
few brachs edgewise 

: .it 
partly open vug at 957(/ 5 

blk calc shale, relatively:,11ni6~s.i..J .. ,' . . ... cone•. 
in thin L1m, brach, pele, ostra, bryo, .. trifo, 
numerous horiz fracs 

lt gy brach grainstone, shelis tightly p~cked, 
parallel to bdg, bryo, clasts of blk shale 

blk calc shale, interbdd,. brach, bryo locally 
abun; two lithologies gradatioilal in this unit 

0.7 ft missing at 9593 

blk fossil packstone, brach, bryo, intraclasts,J 
bioturb 

lt gy lime mudstone, nodular, bioturb 

·:!_Ya,'.SJ)!?J 

? . 
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depth 

9602.9-
9610. 6 

9610.6-
9611.1 

9611.1-
9612.9 

9612.9-
9614.0 

9614.0-
9618.2 

9618.2-
9619.3 

9619.3-
9622.0 

thickness 

7.7 

0.5 

1.8 

1.1 

1.1 

2.7 

description 

blk calc shale, horiz fracs, gradational with 
lime mudstone, flowage 

fossil grainstone, brach, bryo, crin, ostra, 
occasional shale string«::!rs 

box is all mixed up ·.~. ,,.,+ H 
:, 

lt gy fossil paclrntone-grainstone, brach, b;ryo, 
gradational with mudstone, load structure at 9610 

lt gy mudstone, bioturb, ·nodular,· floating 
fossils, brach, bryo '1•'g 

blk calc shale, laminated, horiz fracs, flowage, 
brach, crin, bryo,, slickenside~ on vert ;frac 

sharp contacts between grainstoil.~s .•·ci1:1d ~hale 
I I, 1 

missing 

lt gy fossil packstone, brach,bryo, gastro, 
pellets, laminated-locally bioturb 

blk calc shale, horiz fracs, flowage,horiz 
burrows 

stylolite at 9612 

lt gyfossil packstone, brach, bryo, gastro, 
bioturb 

blk calc shale, horiz fracs 

0.6 ft missing 

lt gy fossil packstone-grainston~, brach, bryo, 
crin, pellets, clasts of blk ~hc1le, bµrrows, 
Xbdg at 961.7 ••• 

blk cale shale, brach, bryo, horiz burrows, 
flowage, stylolites 

lt gy lime mudstone, bioturb, few orig lam 

med gy grainstone, brachs, bryo, gastro, intra­
clasts, jumbled, blue chert 

blk calc shale, horiz burrows, 1 shell-hash lam 

fossil packstone, brach, pel:lets?, pinpoi~t 
porosity at 9619 

blk calc shale, bioturb-compacted burrows~ 
laminated elsewhere, brach, bryo, pellets, horiz 
fracs 
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depth 

9622.0-
9623.9 

9623.9-
9628. 0 

9628.0-
9629.7 

9629. 7-
9637. 1 

9637.1-
9640. 7 

9640.8-
9645.0 

thickness 

1. 9 

4.1 

1. 7 

7.4 

3.6 

4.2 

description 

bioturb lime mudstone, horiz and vert ye;ins, 
rare pyrite fossils, stylolites 

blk calc shale, horiz fracs 

brach grainstone-packstone, lt gy gastro, bryo, 
pellets, jumbled, +oosely packed, shale partings, 
flowage 

blk shale, horiz burrows,. brachs i:n thin lam, 
sty lo lites 

lt gy lime mudstone, nodules, stylolites, · 
laminated, few brachs and bryos 

bioturb lime mudstone, lt gy, brach, bryo, 
blk shale partings, laminated, nodular bdg, 
bioturbated to bottom of unit 

blk calc shale, horiz burrows 

heterogeneous unit 

brach-bryo grainstone, cone qf s~ells at.bai:;e of 
beds, shells w/hor:iz. orient, gastro., claslt:s of 
blk shale, clay partings •~Olilll'.!on:, 1, :1oadcast:s 

' ' ','· . ! ,., ',, ':,,-·: ,,:•,, 

' : ,' ', 

blk shale, lam, horiz burroiJs~•.• b.oi/{i .;~e:iri,: rafe 
brach and bryo, flowage • • 

lam grains tone, f-gr, trough·. Xbdg 

lt gy wackestone, nodular, stylblit~s,.argi~l, 
rare bryo and crin 

0. 7 ft missing at 9632 

0.5 ft missing at 9636 

brach-bryo grainstone, shale clasts, squished 
shale lam 

chert layer ( 0. 5 inch), a bun brachs, numerous 
vert veins and fracs 

lam lime mudstone, few fossils, few burrows, 
interbdds of blk shale 

storm layer at 9640 

unit has notably less shale than units above 

lt gy lam.grainstone, f-gr, brach, bryo, cephalopod 

blk shale, laminated, horiz fraos, fEj!w open vert 
veins, rare cone of brachs-bryo in ·thin. lam, 
flowage, horiz bur.rows 



I II 

depth 

9645.0-
9648. 0 

9648.0-
9650.3 

9650.3-
9652.8 

96.52.8-
9653.3 

9653.3-
9654.0 

9654.0-
9656. 0 

9656.0-
9658. 9 

thickness 

3.0 

2.3 

2.5 

0.5 

. 0. 7 

2.0 

2.9 

description 

nodular lime mudstone, shale partings-stylolites, 
stylolites invade nodules 

fossil grainstone-packstone, coarg~ grain~d,. 
brach, bryo, gastro, pellets, clastsof blk 
shale, whispy shal.e partings, !poorly 
rare clasts pyritized 

blk caic shale 

lam calc shale, blk, rare 

fossil packstone, brach, bryo 

lt gy lime mudstone, lam, horiz burrows 

fossil packstone, gastro, corc~.l, crin, brach, 
bryo, large intraclasts, intraskeletal porosity 

packstone, f-gr, lam, horiz and 'veit_, veiµs 
,:,, :: . i' ,'',, 

blk shale, lam, few l;lo;tiz burnbJ~: ,;·,;sn:ale i;p,a'f:'ting's, 
in adjacent limeston~i:l • • : '' ''' ,,t 1 

•• • ·- ' • •' ', • 

lam argill packs tone, f-gr, abun stylol:i..tes 
pass into bdd shale 

blk shale 

fossil packstone, brach, bryo, gastro, crin, 
large intraclasts 

blk shale 

0. 5 ft missing 

fossil packstone-p;rainstone, bra.ch, bryo, gastro, 
large intraclasts ·• 

blk shale, rare bryo 

blk shale, horiz fracs, vert veins, stylolites 
mostly horiz-rarely vert, few horiz burrows 

fossil wackest_one-:- packs-i::one~ bry~, crin, ,b:ta~h, 
intraclasts, bioturb 

,:'•, ii ,, I 

lime mudstone, nodular. bdg,\ ia.tri~ • :Ee~ ~Q abiin 
burrows 

gastro packstone, brach, bryo, crin, sha1:e clasts, 
geopetal structure in gastros, ,-- grading downward 
into lam, f-gr grainstone w/brach,· bryo, gastro 



depth 

9658.9-
9660.5 

9660.5-
9663.7 

9663.7-
9665.1 

thickness 

1.6 

3.2 

1.4 

description 

blk shale 

bioturb mudstone-wackestone, bryo, brach, 
trilo, crin 

lam, f-gr grainstone-packstone, crin, brach, 
gastro, locally bioturb, horiz veins and fracs 

numerous blk shale partings, rare clasts of. 
blk sh 

' ' ' 

bioturb wackestone-mudstone/ gc:1.1,\l:l:'9,,' b:ra~h, 
some orig lam 

' ' 
I I ' , 1 

' ' 

blk shale, flowage, horiz burrows, horiz 1fracs, 
vert veins 

0.5 ft missing at 9664 

END OF PART I 

i 



depth 

9790.0 
.9791.6 

thickness 

1. 6 

' i(i ,' ,,:'f~:, !!: 1,:'1::1,11 
I' ,I 

description 

mottled mudstone, distinct spar-filled burrows, 
few large brachs concentrated on bdg planes; 
also crin, brachs, gastro? in one lam, shale 
interlaminated, horiz sty1olites/clay seams, 
pellet laminae with upper scoured Burface 

Units from 9790.0 through 9798.5 are mixed up somewhat. 

9791. 6-
9793.0 

9793.0-
9794.0 

9794.0-
9795.4 

9795.4-
9797.2 

9797.2-
9797.5 

9797. 5,.... 
9797.6 

9797.6-
9798.5 

9798.5-
9803.8 

9803.8-
9._807:Y 

9807. 5-
9808. 0 

1.4 

1.0 

1.4 

1.8 

0.3 

0.1 

0.9 

5.3 

3.7 

0.5 

l , • 

fossil packstone, locally gra.:i.Ii~ton~; onco};i.tes, 
brachs, crin, bry?, • ' , · I , ':,,,: '

1 

.••. , . . 

ostra, hash, pellets, intraclasts, opids?; burrowed, 
horiz stylos, vague thin bdg, rare spat-filled vugs 

nodular mudstone, abun ~tylos, brach, bryo, 
pellets, burrows, numerous vert veins, shale 
laminae with flow structure 

packstone-grainstone, oncolites, brachs, bryo, 
crin, ostra~ ooids?, vaguely bdd, shale lam pass 
laterally into stylos 

packstone~wacke~tone, brach, bryo (~any are 
pyrite), oncolite13, crin? no b.dS, horb and 
vert rveins, stylos, hor.;iz .fracs, pass~s down.., 
ward into dk gy lam mudstone 

nodular mudstop.e~ brach!3, stylos/i;;ha,le lam1 
nu~erous yert ve~ns 

' 

brach grainstone, bryo, crin~ ya~ue bdg, blk 
shale lam 

nodular mudstone-pacl<.s1:one, bra~h~ 'crin,. pryo, ' 
brachs disarticulated and cu:rrent alJ,grrnd, horiz 
burrows, blk shale· lam with flow struc6JI:e, 
vert frac, horiz styles, grainstone lam with 
brach, crin, oncolites 

gy mudstene, locally packstone, abun stylos/clay 
seams, brach

1 
crin, bryo, pellets, burrows 1 numerous horiz 
veins, horiz fracs, minute spar-filled fenestrae, 
rare pyrite 

tan-lt gy mudstone? abun small spar~filled 
fenei::;tr9,e (horiz and vert) ., undulatory la.m7 

nodular to lumpy bdg, rare soft":'sed deformation, 
pyrite ostra 

. ' 

lt gy lam mudstone,, intbdd wit~ 'blk
1 

calc:. 
shale, horiz and vert fen.E!str£.~~. i f:ill~a .. fith 
spat and pyrite, vert ye;i.ns;, i yfrt' bµ~r(\\ws ' 



depth 

9808.0-
9810.8 

9810. 8-
9814.2 

9814. 2-
9814.5. 

9814.5-
9815. 3 

9815.3-
9816.8 

9816.8-
9822.7 

9822.7-
9825.3 

9825.3-
9830.0 

9830.0-
9834.5 

9834.5-
9837.5 

thickness 

2.8 

3.4 

0.3 

0.8 

1.5 

5.9 

2.6 

4.7 

4.5 

3.0 

description 

lt gy lam mudstone intbdd with blk calc 
shale, few fene~trae,. one lerit:LGuT~r 

'I: ' 1.:·•·· 

with cross bdg 

lt gy niudstone, lam often ~tsco~t:i~~ous ,' '· 
intbdd with blk calc shale, small horiz burrows, 
fenestrae (few with pyrite), rare.ostra; rare 
shale lam pass laterally into stylos, vert veins, , 
vert fracs, horiz fracs in thicker shales 

tan to blk mudstone, 

blk shale and .lt gy mudst:orie,. b.itrrowed, 
lenticular limestone bds, .horiz fracs, 
vert veins-some partly open 

lt gy mudstone and blk shale, few 
lenticular layers, rare pyritized' shells, 
burrowed, horiz and vert fra~s 

lt gy mudstone interlaminate,d: wi~tn, ij:tk Ja'.ic 
shale, rare shells, hori•Z burfo~s, f~w • 

I lenticular layers (one with cross bdg), 
~rosinal surfaces, pyrite, hdriz· £racs,•in 
shale, vert veins 

skeletal packstone, brach, ,b:1:-yo, ,crin, •• gastro, 
few edgewise, shelter cement b'en,eat:h • b:r:-achs, 
intraclasts of mudstone; .. few:• burrows 

' ,,, ' 

mudstone, bioturbated, pyrite; ~~rt \eins 

blk calc shale, squeezed, pass laterally .into 
stylos, slickensides, horiz fracs 

mudstone, laminated to bioturbated, shale laminae 
with flow structure, :Pass intQ ~tylos, 
nodular bdg, rarebrachs, scowr!~urfi:l~~~. 
pyrite, oblique veins, liori~ 'f~acs ,,• •• , •• ' • 

' ' 1·' 

grainstones, brach, crin, coral, bryo, 
intraclasts of mudstone, 1 inch thick 

mudstone and interbedded shale, bioturbated, 
stylos 

grains tones, bryo, br.~ch, crin, in:trac.li:ists, 
sharp contacts, • 1enti:cul'.;r. ••• 

interbdd shale and mudstone, mµdstone layers 
tend to be lenticular and cdn.tain pellets, 
abun burrows, mostly. hotiz, minor 
discontinuities, stylos, pyrite.in burrows, 
horiz fracs, horiz and vert veins, rare 
brach~ br:yo 

8. 



I I 

depth 

9837.5-
9838.1 

9838.1-
9839.1 

9839.1-
9841. 4 

9841.4-
9845.2 

9845.2-
9847.6 

9847.6-
9848.8 

9848.8-
9852.0 

9852.0-
9855.5 

9855.5-
9857.5 

9857,5-
9860,7 

thickness 

0.6 

1.0 

2.3 

3.8 

2.4 

1.2 

3.2 

3.5 

2.0 

3.2 

description 

brach-bryo packstone, less _than, 1,-inch l?yers; 
sharp lower contact, gradationafu • upp,e1:\ /one···· 
shows grade d bdg • • • • • •• • • ' • 

brach-bryo packstone 1 crin, intraclasts, 
pyritized shells, burrowed, stylos 

missing core 

' • ' I, '• 

interbdd shale and 'wackestorr~y:mha~pqne; ' ! ' ••• 
burrowed, brach, . bryo, ostra,, ~<;>raJ?, r;ipples, 
vertical spar-filled tubes, Silllles highly 
contorted, with pyrite and ho.riz fracs 

burrowed shale and pelletal -mudstone, rare 
shells 

intraclast packstone 1 .brachi=;,'7f.OSphdg, 
2 inches thick , •• 1 •• 

bryo packstone, brach,ostra, cr;Ln; burrowed 
shale, contorted, pyr;i,te; wackestone, 
bryo, brach,- crin, gastro; mudstone, 
lam, abun spar~filled fenestrae 

lam ·mudstone with abun :f;enestr,ae 

shale, 
styloi, 

. . . . ! ' 
lam, bui:-rowed, • passing ;into 
or clay sea.ni.s 

intbdd mudstone and shale, spar.,.f;iiled 
fenestrae, horiz :f;racs in shale, vert 
frac, pyrite 

ostra wackestone 

intbdd :mudstone and shale, h~riz b~rrows, 
esp at top, few 'Vert spar~fi11ed fenestrae 
tubes, rare ostra, shales pass laterally 
into clay seains, horiz fracs, vert veins 
in l:i,mestones, nodulci:r. bd~ with contorted 
shale, pyr:i.te, lenticular bdg at base 

argilli;iceous .-muds tone and 'shale' lam but 
• " I ' , 1, , !, 1' , : 1

! :,•;;:!I,: :: , ' : ' , I ,,· 1 I 1 

mostly bioturbated, crin., brach, pellet , 
lenses, pyrite, horiz'frac9 '~nd veins 

skeletal packstone, brach, brro, cr±n, 
pyritized shells, pellets, ;i.ntraclasts 
of -mudstone, burrowed, contorted shale lam,, 
nod bdg where shale is abun, shale passing 
;into stylos, s~me original laiµ ~;i;e?ent 

, ~ I : ;,; '; , , ', :i :, ;. '/;! :::' :- ,:. i; ," , 

pelletal mudstone and shale; ibu:!'.:rowe~, 
bryo, brach, shale is contOrted:. •• 

9 



;=i::= 1·· ii 

depth 

9860.7-
9868~1 

9868.1-
9874.0 

9874.0-
9876.6 

9876.6-
9877. 7 

9877, 7-
9878. 4 

thickness 

7.4 

5.9 

2.6 

1.1 

0.7 

description 

111' , , • 

argillaceous mudstone and i3ha~~ 11' rtoiiuia:r , 
in places,, pelletal, few fl6i{Lni :: f~fl~i{""; 
bryo, brach, criri, pyritiz~d .. ~hellsl st;ilps, 
highly burrowed-mostly horiz, ,horiz ,ffa~s,' • 
vert vein 

• \ !,"' ;: ' I :,1 

packstone, gastro, cephalop\)d/ ()Stf~~ bryo, 
crin,'brach,lg braµching vert,burrolifS· 

I " •.,•••' ,' • ', • '', 1, ' 

mudstone-packstone, ostra, brJo~ 'b:rapli~/i '' :. 
cephalopod, crin, gastro, py~i~e recplai:t.ng .· 
shells and in burrows, intbdd with l>lk ~hal€;, 
highly burrowed, pellets, 1~:riticular bd;g, • • 
rarely lam, stylos, horiz and vert ,vetfi~,' 
horiz fracs in shale· ' 

top of Black River Limestone-, "Skeletal . .. . 
packs tone, brach, bryo, crin, ostra,~: c£>ral?, 
recrystallized fossils, clay ,seaini:;{'. :~tylos, 
pyrite, burrowed, . notably les,s •'shale • t;han 
in overlying units, vert and .hciriz '1Teh1~, 
;fenestrae 

mudstone, lam with burrows, mostly ho:ri2t, • 
floating fossils-crin, ostra', strlos, 
horiz and vert veins, small horiz fenestrae 

skeletal packstone, crin, bryo, o:stra, 
gastro, lam with burrows, stylos, pyrite> 

END OF J'ART II 
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22 ~, VIRGINIA GEOLOGICAL SURVEY 

83. 7760;7765 Very, fine grained quartzitic sand-· 
stone · ____________________ ., --~----- 5 

84. 7765-7811 Dark shale with numerous sandstone 
lenses; reworked basal zone at bottom 46 

(NOTE: There is a strong regional disconformlty 
below the Tuscarora Sandstone, s~parating the 
Silurian and Ordovician Systems. The fact that. 
the Tuscarora here is about 40-60 feet thinner than 
in near-by wells strongly suggests a: local erosional 
break at Its top. . This could represent erosion on 
the anticline itself). • 

ORDOVICIAN SYSTEM (7,811-11-684') ______________________ 3873 

(NOTE: l◄'rom t:hiH point downward, differehces of 
stratigraphic intf'rpretation increase among the 
Yarious authors who have contributed to this sym-
posium. Thus Woodward and Shearrow place the 
base of the Ordovician System at depth 11,684'; 
Prouty et al. use the figure 11,637'; Harris places 
the boundary at 11,737'). 

Upper Ordovician Series (7,8·11-11;0!>5') ---.~-----------------12-of 
Juniata Form;ltion (7,811·8,270') ---·---~·~------------·169 

Hfi. 7Hll·H270 lleclclh1h-hrown silt.stone, shale, and 
thin ::mndstone interbeds; character 
g~\nerally shaly, gradational bound-
aries above ,.and below __ _: ___________ 459 

(NO'rE: Tho ,Juniata is more of a facies than a true 
formation; it is of Richmond age, a1l11roximately 
equivalent to the Sequatchie Ji'ormatlon of the south-
ern outcrops and to the Queenston Red Shale oC 
the Lake Ontario region. The base of the unit is 
fixed at depth 8,270' because samples- in: the. inter-
val next below contain gray shale alien to the true 
Juniata. It is possible that Bed .86 and 40' of Bed 
87 should be regarded with the Juniata). 

Martinsburg, or Cincinnatian, Shales (8j270-9,065:) _____ 795 

86. 8270-8330 Greenish-gray shale and siltstone, a 
little gra;y·-shale, and. rare limestone 
fl'aginents ~------------':.:.'-'----------- 60 

87. 83:l0-8:JSO - Somewhat calcareous, red:brown- tci .• • 
gray, silty shale; the lo~er 10 feet . 
is fQs.siJUerous ----'""'"_:i~ie::.~ .. :.. .. ____ :__.;:59 •· 

(NOTE: The lowet'Ifoi.rtof this u1e111l->.!lf:ca,11 almost-· 
cert~irily be identified .as the OrthorhynchJJla hori, 
zb11 pf the Maysville pprtion of the upper Marlins; 

- llu-rg Shale. It is u1iiCJJiitOUS in the eaiterir outcrop 
i~~ . . . .. ·--. 

88'. --.. 8380-8425 

89. 8425-8525 

Essehti!i:lly the siune; considerable 
red0bro,vri shale _____ L:.. ___ ..;:.. ___ ;; __ :.. 45~ • 
Gray-gr!!en shale with s9me inter­
bedde4.- greenish fossiliferous cal- . .. 
careous sil_tstcine ____ :.. .. :..:.·_._i;..:_,;. _____ ~_100 • •. • 

NOTE: Beds 86-89 totaling 255 feet, ar~-.a.s)'lJgned t~ • 
the .. Maysville Diyision of the • Martinsh11rg): 

.!/• 

GENERAL STHA'rIGRAPHY OI!' LOCALl'l'Y 

90. 8525-8760 Slightly calcareous green-gray shale 
with thin fossiliferous limestone and 
siltstone interbeds ~---------------235 

91. 8760-9065 Same, somewhat grayer ____________ 305 

NOTE: Beds. 90-91, totaling 540 feet, are assigned 
to the Eden Division of the Martinsburg. Lower 
shaly beds, although still part of the Martinsburg 
Shale, are not truly Cincinnatian but are of Tren-
ton age). 

Middle Ordovici.an Shales (9,065-9,265') _______________ 200 

NO'l'E: While there Is general agreement that the 
section from 9,0G5' to 10,706' represent:; •rrenton, 
Black River, and Chazyan horiz.ons, the sever,1.l 
authors of this symposiuiu do not agree upon tM. 
precise boundaries or names of the individual unit:; 
into which the rocks can be separated. In addi-
tion, Prouty JJ!aces the top of the Beekmantown 
at depth 10,537'). 
See also Figure 5. 

!J2. 9065-9115 Gray to dark-gray calcarc.ous shale, 
with· fossiliferous lntcrbeds of lime-
stone and siltstone _________________ 60 

!J;l. !lllli-!l2Gfi Medium clark-gray calcareous fossilif­
erous shale; £ewer silt.stone and 
more limestone interbeds __________ u;o 

NOTE: lleds 92 and 93, totalh1g 200 feet, are 
chronologically assigned to the upper Trent.on, 
but because of their shaly character, they are re­
tained within the Martinsburg Shale. The same can 
nearly be said for the five next lower members 
(Beds 94-98), bnt these are sufficiently calcareous 
to warrant inclusion in what is here grouped to­
gether as "MifOrdovicinn limestone." Probably 
Beds 92 and 93 correspond to the Coburn Forination • 
of central Pennsylvania, and to tho Cynthiana-Mil-
lion Formations of central Kentuc~y). • 

Mid-Ordovician •• Umestone (9,26ito,706') __ : -,----'----------1441 
Mid-Trenton ,Horizons (9,265'W528') ---------~~~~--- 2G3 

- !l4. 9265-9345 • D3'rk fossiliferous. shale with li11ie-
stone interbeds ---~.:.~.:.-.-----------~:. 80 

!l5. 9345 Trace of metabeiiJQnite .:_ _______ .:..::.:.:..-::_ o 
96.. ll:Ma-9416 Dark .fossillfermis';;.sllale with lilm~-

- stone lenses .:.~I.:;:;:·:_:__c ______ ~_.:__:3::: ·71 
·97. !1416-9523 -_ Mainly dark tci~~mack calcareous 

shale . __________ :::.:c.~-------- _:_.:c. .. ~lli)7 
• -98. 9523-9528 rrransitional to hex.t•underlying urilL.. 5 

• (NOTE: These beefs pass nortlieaslward into thic 
Salona Lhi1esto11e of . central ].?_e1111sylvania; arj(f< . 
southwestwa;rd lilto the Lexington Limestone·~of>· 

- l{ent\lcky. The liorizon is· ui:ifia111:ed hi ntost. offlfe"" 
Eastern Interior:region. 1ndeed,- ill many wells} • 
these beds. lie aoove . the top. of~ tlie drillers' ''Txe11: • 
ton Limestone:". T.tie be11fonitec-hed 80 feet belu,v.C: 
th~ top of tlils, tiµit is ma.tchedl>y a similarly placed(-

. zone in the. ~alqna of central Pe11nsylva11ia). • • •• 
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Lower Trenton Horizons (9,528-9,899') _______ _______ 371 

M edium-dark, shaly to coarse fossilif-✓ 9!.I. 

✓ 100. 

%2S-95S0 

!1580-9608 
H60S-!l670 

erou s limes tone ______ __ _______ __ ___ 62 

c,,-.,.,ie ✓ 101. 
E ssentially as above _____________ ___ 18 
Dark to dark-brown limestone, some 

<//.~8' 2. 9670-!1680 

!lGS0-9730 
!1730-!1 739 

shale ------------------ - ----------- 62 
Same; trace beJJ,tonite at top and 

:1. 
1. 

botlon1 - - --- -- - -- --------- --- - - ---- 10 
Dense dark argillaceous limestone ·· - 50 

)"r\1S,U"..5 h 

,) , 

fi. 
!inn-9742 
!17 112-n?!IO 

As above; some brown-grny snbcrys-
talline lim es ton e ___________________ _ !I 
Same : 10-15% soft metabentoni te __ 
Dense subcrysln.lline brown µ;ray 
11111 •:;tone _____ ___ _________ _____ ____ 1 ' 

✓ I 07. !1790-!lS0:1 n,rnse m edium-dark limestone, wn.vy 

✓ 1 OS. !ISQ;!-!ISOG 
hcdding ____________________________ 1:1 
Lime.stone; irregular patches o[ 

✓ 109. ~806-9S73 
coan:e calclle ____ __ _______ ____ ____ _ 
l<'ine dense brown-gray styolitic 

., ., 

,l,l'li f ./110. !l ' 73-9S95 
limestone ; Tetradium ____ ___ _______ G7 

)( 111. !J S!l~·98fl9 
Sam e, l en ticular chert in lower 4 fEeL_ 22 

Sani c ------------------------- -- --- 4 
(NOTE: t.;eds !lll·JO fi r e11resent lhe "Trenton . Lime­
slo 11 e" o[ lhe dri ll ~w, hut Woodward believes tha t 
I.hey arc entirel y Lower Trenton in age. He corre­
lates th em with th e Oregon-Tyrone Limestone of 
K en tucky and wllh the vVitten-Nealmont Lime­
stones or central Pennsyl vania. -Probabl y they rep­
l'<'ti ':!nt th e , -vood way, Ben Hur , and Hardy Creek 
~equence o( L ee County, Vi r ginia, whi ch became 
par t of th e Moccasin Formation of Tazewell County, 
Virg-i ni a). 

Black River Horizons· (9,899-10,154') ____ __ ___ _______ 255 

112. 9899-992S Dark fossil limestone, alternately 
dense and siltsi.7:e ______ ____________ 2 

11:: . !1!128-10040 JJnrk sty lolitic limP.s ton e; Tetrad­
ium; ve r tical join ts - ----r- ------ ---112 

114. 10040-100G4 Dense medium lo olive-gray partly 
shal y limestone ____ ________ ________ 24 

Jl5. 100G 4-10154 Dark argi llaceous limestone and 

sha l~ ------- - --------- - -------- ---- oo 
(NOT.I£: Woodward rP-gards hcds 112-115 as of lllack 
!liver nge, appro:dma.t.ely equivalent to th e Wardell­
c;ratton-Ben Bult. :;e-quence of Tazewell County, Vir­
gi nia. and to th !' 1-Turricnne Rrid ge Formation of 
l,P<' County. Virginia . HP alsn hel ieves that ther e 
:i.rn regional nnconfor111iti es ut loll and bottom of 
llw Black Ri\' er Series) . 

Chazy Horizons (10,154-10,706') ;,52 

J I G. 101r,-1.102 1s D<•11 s1• oli v(' lo 11 wdi11111-gray Iime-
ston t', so llH! shales ___ ____ ________ Gil 

117. J0218-l027S Onter hPdded limest(,ne and shale · 
some Tetradium __________ __ ____ ' _ 60 

117. 10218-10278 rn terbedded limestone and shale; 
limes tone; some dolomite ________ 113 

ll!J. 

120 

121. 

122. 
123. 

124. 

125. 
J 2G. 
127. 
128. 

12!) 

130 . 

GENERAL S1,RA'r1GRAPHY OF LOCALl'l'Y 

10391-10429 

1042!)-10468 

10468-10490 

10490-10497 
10497-10523 

10523-10537 

10537-1 0541 
10541-1 0552 
10G52-10!i4 2 
10642-10673 

10673-10688 

lOG88-1070G 

Dense dark wavy-bedded lime-
stone: some shaly streaks ________ :i, 

Styolitic fine dark dense lime-
stone; some Tctradium __ _____ ____ 37 
Dense fine limeston e. some shale 
and dolomi tic bands ____ __ ________ 22 
Dark limestone, dense to (ragmental 7 
Limestone and dark dolomite, intra-
formational conglomerate at top ___ 26 
Same, with gray-bla ck shale pa.rt-

ings -- -- -- -------------- -- - ---- --- 14 
Dark dolomite, 1n1rtly ar gillnceous __ ·I 

Saine ---------------- - ----------- 11 
Mainly dark dolomil•! and shale __ 00 
Sam e, li ghter colon,d: ::;i l t::;lo 11 ' at 

b~ UD ------------ --- - --- -- -- ------ 3l 
Sil ty dolomite, partings o( dolomite 

Hha le _ ·---- ---- --- ------- - -------- 16 
Light-colored basal sandstone: i11-
t erbedded with dolomi te and light 

shale ------- -- -- - --------- -- ------ 1 
(NOTE: 13eds 116-130 compri ·e th o Chazy Group 
but I t deems unwise to attem pt iti; furt her sub­
divi i; ion . In a genernl way these heels correspond lo 
I.he Clifford Formation of Ta zewell Coun ty. V irgin ia; 
to th e Martin Creek , Rob Camp, Poteet, and Dol 
li'ormation s of L ee County, Virginia ( in descendin g; 
order) ; and to the so-called " Ca mp N eb;on'' 
l<'o rmation of the Eastern Jnter'ior. The basal uniti; 
Nos. 129-130 correspond to what i s ca lled "St. P eter•· 
Sandston e in eastem K entucky, and to th e conglom­
erate zone at the base of the Blackford m ember of 
the Clifford Formation in the eas tern outcrop. 
Probably they al so r epresent th e 22 feet of sand at 
the base of the Hockenbeny w ell in Butler County. 
Pennsylvania, and the "Bellefonte" Sandstone that 
cr ops out n ear Bellefonte and Dale Summlt, Center 
County, Pennsy lvania. lf the latter correlati on is 
vn.lid, then th e high er portion of the Bellefon te Dol o­
mite of Pennsylvanin i s actually Cha zyan. 

Bed 130 fo rms the base of the Mid-Ordol'ician . 
Note that Prou ty r egards lleds l2!i lhro11g-h 1:io ns 
uppermost Beekmantown). 

Lower Ordovic ian Horizons (10,706-11,684' ) ___ _______ _ 97R 

(NOTE: Despite its unexpected presence, all authors 
in th i s symposium uneqnivocab ly iclenli[i ed th e next 
!JOO feet and m ore as B eekmantown. Ther e w as not 
agreement, h owever , wh ere or how it should be 
divided into units. One suggestion was that an 
equivalent of th e Bellefonte Dolomite of Pennsyl-
vania might. extend down to about 11,037', th e 
Nittany equivalent. down to ahout l.l.G00'. and t.lw 
hot.I.om porti on mi g-ht'. n ipr (HHmt Slo11 c' hcn,L!;e equ i va-
l entH. Viewed irolll l he Ohio reg ion, ( h -~ scdio 11 
down to depth 11,31!1' r esembles lh e Shalrn iwc : th e 
sandstone next below could be the N ew Richmond: 
and the beds f rom 11,328' to the ba:::e cou ld be the 
Oneota Dolomite. Prouty re~ards the top of the 
Beekmantown as comm encin~ at depth 10,537' 

25 
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Shale, light-gray, 10 to 20 % r ed shale 
Shale, light-gray, 20 to 40 % red shal e 
Shale, gray, 20 % light-gray siltstone, 15 % l imes ton e 
Shale, medium-gray, 15 to 20 % limeston e 
Shn l e, medium-gray, 10 to 16½ light-gray siltstone, 

20 10 30% limes tone 
Shale, medium-gray, 20 to 30% limestone 
Shale, medium-gray, 10 to 15 % light-gray siltstone, 

20 to 30% limestone 
Shale, medium-gray, 10% light-gray siltstone, :{o to 

40% limestone 
Shnll?, mcdinm- to dark-~rny, 20 to 2fi % lim estone 
Sh.i IP, ln l'di11m- to dark-~ray, 10 to 20 % lim estone 
Sha in, d:1rk-gray to !Jlnck , 10 to 20 % li mestone 
Shal e, dnrk-grny to black, 10 to 25 % lim estone 
N o sample 
Shal e, dark-gray to black, 25 to 30 % limestone 
Shal e, medium-gray, 10 to 15% limes tone 
Shale, medium- to dark-gray, 20 to 25 % limes ton e 
Sltale, medium- to dark-gray, 10 to 20 % lim estone 
No i,ample 
Shale, da rk-grny and brown 
Sim.l e, I.Jlack 
Sha l e, dark-brown 
Shal e, b lack 
Sha le, hlack and da rk-brown 

Moh awk ia n Ser ies 
Trenton Limestone 

Shale. g- r;iy and brown fin ely porous, 30 % limestone 
Shal e, dark-p;ray lo h lack finely poro11 s, 10 % lime-

~tono 
Limeston e, 20% brown finely porous shale 
Li111f'ston e, ~() ·to 50% brown finely porous shale 
Sha le, brown and gray fin ely 11orous, 30 to 50 % !\ ,., 

limestone . . ~ s'-'i'jJ ,,.,-"-' 
Shale, black , mostly cavmgs and 5% limestone .,. \, c,0 
Limeston e, 20 to 35% brown fin ely porous shale. 
Limestone, 10 % brown fin ely porou s shale, traces 

of rou gh chert 
Ch ert, blue and gray mottled and brown ro11gh 

cher t, 25 % limeston e 
Limestone, 15 to 25 % !Jrown and gr ay finely porous 

shal e, traces of very fine grains of sand 
Limeston e, considerable shale cavings , r esi dues 1101 

cal cnla ted 
.~o sa mple 
Limeston e, fi % brown finely porous shal e, trace or 

brown rone;h chert and pyrite 

B lack Rive r Group I , L 
J.s 

Shale, gray finely porous, 40 to 55 % lithographic \ "-"' ' ._.i~'•' 
limestone / iic-

Lim ei;ton e, 15 to ~5% brown finely 1iorous shale Y . 
ShalP, brown finely porous, 20 % lim estone (J c:w ') s~ I. '-') 
Limeston e, 10 to 35% gray and brown finely porous ~ 

shale , L~,-
Shale, brown finely porous, 30 to 50 % limestone bu..-y-. 4 U.••·, '? 
Limeston e, 10 % gray and brown finely porous shalu 

1 ( f Q2,..lt .... L,~ \ 

9861 
9865 

9879 

9894 
9898 
9916 
0932 
9946 
D950 
9!)!j7 

100(18 

10027 
10042 

10065 
10067 
10102 
10108 
10112 
10130 
101a3 
101:l6 
10148 

10169 
10180 
l 0187 
10191 
10208 

10237 
l 0242 
10249 
10252 
l 0256 
10260 
10267 
102S3 
10287 
10307 
10312 
10315 
l 0319 

104:!2 

1016[; 
10469 

10477 

10484 
101 87 
10,192 

10495 
10fi03 

CORRELATION OF SANDHILL DEJ;: p WEL 

9865 
9879 

9894 

989S 
9916 
9932 
99 46 
9950 
99 67 

10008 
I 0027 

10042 
10065 

10067 
10102 
10108 
10112 
10130 
10133 
10136 
10118 
10169 

10180 
101 87 
1orn1 
10208 
102:i7 

10242 
10249 
10252 
10256 
10260 
10267 
102,~:l 
10287 
10:rn1 
10312 
10315 
10319 
104~2 

10•165 

104(i9 
10477 

10484 

10487 
10·102 
104 95 

1050:3 
10507 

Limes tone, 45 % brown fin ely porous shale 
Limestone, 10 to 25% ~ray shale and brown fin el y 

porous shale 
Limestone, 5% gTay shale and brown fin ely 110rous 

shale 
Limeston e, 20% IJ1•own and gray rough chert 
Limestone, 5% gray and brown finel y porous shal -
Limestone, 20 % !Jrown fin ely 11oro11s sh ale 
Limes ton e 5% brown fin el y porous shale 
Shale, bro~vn fin el y porous, •IOI}; limeston e 
Limestone, ~0 % brown fin ely 11o ro11 R : hal e 
Limesto, w , !'i to 10% brown f inely porou;; shnle 
Linwstonl', f,'¼, hrnwn fi nr•ly porons sh;lin and v C' r y 

fine grain ed Ha nd 
Limestone, 5% brown f in ely poroHs shale 
Limeston e, 5 to l!i % g-ray shale and hrown finely 

porous shale 
Shal e, brown f inely porous, v0 % lim estone 
Limestone, 20 to 50% brown fi nel.v porou s shale 
Limeston e, 5% brown fin ely porous shal e 
Lim eston e, •15% brow n f in ely porous ,ih:il e 
Limes ton e. 10 to 2!i % brown fin ely pornns shnl c• 
Shale, brown fin ely poro11 s, 20 % lim esto ne 
Shale, brown fin .ly porou s, 50% li m(•s lon e 
Limestone, 20 to 30% brown fin ely porous shal<~ 
Limestone, 5% brown t:in ely porous shale, tra ces 

of baritc and pyrite 
Shal e, brown fin ly porous, 20 tu 50 % limesto11<' 
Limeston e, 30 to 40 % brow n fin ely porou:; shale' 
Shale. brown fin ely porou s. 10 % lirnPston P 
Li111 e:; ton c, 20 % brown fi11l'ly porous sh:il<i 
Limeston<\ 5% hrown t' in rly porous shal P, t.rricrs or 

pyrite and barit.e 
Shale, white to gray finely porous, 30 % l imcslon c 
Limeston e, 5 to 10% brown fin ely poro11:; :;ha l e 
Shal e, brown fin ely porous , 10% lime:;tone 
Limeston e, 30% brown fi nely porous shale 
Limestone, G% brown fin ely po rous shale 
Sha. le, brown f in ely porous, 10 to :30';'/r, li rn e:; ton e 
Limestone. 5% brown f in ely porou s shal e 
Shal e, bro.wn fin el y porous, 15 % limestone 
Limesto11 e, fl to 15% brown f i nel y porous shnl . 
Shale, brow n fin ely poron :; , 30% limes tone 
Limestone, 5% brown fi nel y porous :;hal e 
Shale, brown finel y porous, 10 % limestone 
Limeston e, 5% gray shale and brown 110ro11 s ;;hn l e, 

traces or ba r ite 
Limestone, 5 to 10 % brown finely 11orous shale antl 

brown rou gh and quartzosetl chert. 
Limtis tou e, 35 % brown r u11 p;h and quartzoscd chert. 
Li11wstonf\ 5 to 10 % bro\\' n f inely porous shale and 

brown rou gh and quartzosetl ch er t 
Limes ton e, 25 % brown f inely porous shal e and 

brown r on);'h qu a rtzo ·eel ch ert. 
Limeston e, 5% brow n fin el y porous sha le 
Limestone. 1:i % brow n fin ely porous sha le 
Limcstmw, fi to 10 % brown roug-h and q11artzosed 

chert 
Dolomi te, ii to 10% brown fin ely porous shale 
Shale, brown finely porou s, 30% dolomi te 
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Top 
9477 

!)508 

%Hi 

!J G15 

Bottom 
9508 

!)515 

!lfi22 

!J fi 2S 

!JGl (i 
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Thickness 
31 

7 

7 

G 

Shale; predominantly grayish black , 
with some interbedded medium dark 
gray to dark gray, calcareous shale. 
Contains bands of fossil fragments. 
Lower 7 .5 feet of unit is highly 
jointed. 

Shale; dark gray, slightly calcareous, 
with some inte rbecld ecl medium dark 
gray, calcareous shale. Contains fos­
si ls and fossil fragments . 

Shal e ; grayish black , with some in tc r­
he<l<l cd n1cllit1111 dark r;rny cal carcom; 
shale. 

Shale; medium dark gray to dark g ray, 
interbedcled. The medium dark g ray 
shale predominates and is hi ghly 
calcareous. 

Middle Ordov ic ian or Champlain ia n series, 
1179 (?) feet 

Trenton limestone, 214 feet 

S7 Limestone ; very fine textured, 111 e!lin111 
dark gray, arg illaceons, witlt bands 
of medium gray, very coarse, coquina 
limestone. Interbedded with da rk 
gray calcareous shale . Ve ry irregu­
larly bedded. Fossils and bands of 
fossil fragments occur throughout 
both limestone nnd shale, some o[ 
which appear to be R~ inesquina, 
Dalmanella, Sowerbyella , gastropods, 
brachiopods, pel ecypods, trilobites, 
crinoid stems, bryozoa, and ostra­
cods. 

Cores No. 7-10 inclus ive, !J,!lG to !JG1 5 
feet, bled gas a long entire length or 
core from beddi ng planes and slylo­
lites. Gas show record ed throu ghout 
in mud analysis . Good shows record­
ed at 94S0 to !J52!J feet 95 39 to 9543 
feet, 9562 to 95GG feet, and 9571 to 
9596 feet. 

GO Limestone ; very fin e textured, dark gray 
to brownish gray to dark olive bl ack , 
with bands of gray to light gr ay, 
coarse coquina limestone. Contains 
20-25 % interbcclded darll gray to 
grayi sh black ;;h a le. Irr egularly 
bedded. Fossi li ferous throughout. 

Drill stem test from 9571 lo !lGG5 feet ; 
•rool opened with air immecliate ly. 
Ve ry ;; light blow in 1 hour. Ilecovcred 
30 fe et of ga ;; cut mud. 

Top 
9GG5 

!JG94 

!)72 4 

!)730 

!!742 

Bottom 
9G94 

9724 

97:lO 

!)742 

!)7!)0 

9790 11,684 

9790 9S12 

!! 812 !lS::o 

9830 9840 
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Thickness 
29 

30 

G 

12 

48 

Limeston e ; den se to Yer y fi ne text ured , 
dark gr ay to gr ay, slightly foss il ifer­
ous, ar gillaceous, with some inte r­
bedded dark gr ay to black sh a le. 
Trace of metabentonite ( ?) a t 9G70 
and 9680 feet . Trace of ch ert a t 
% 88 fe et. Show of gns recorcl e cl at 
!JG7 0 to 9G7G fee t. 

Limes ton e ; merli111n t extured , gray to 
,lark gra y, l"oss ili(e ro11 ,; . with a littl e 
in tc rh cdd ed g ray ln hl ack s ha le . 
Trace o[ \' :tk ilc linPd v11 gs at !I7 JG lo 
!17.1 1' fee t. ,-; howi11 g oil ~tail. Tra ce o[ 
111 e labenlo ni te ( "/) al ha,;c. 

Li111 eslone; coarsely c ry ,; lall in . gray. 
fossi life rous. with a Jillie in ler bed ­
decl g ray to black s ha le. . how o[ 
gas reco rd cl a l 0724 to 97:lO Ceet. 

Limes ton e; as a bove with an equal 
amoun t of bro wni sh g ray. den se, sub­
crystallin e limes ton e. Co nta in s 10-
15% soft m ctn.benlo nite fro m !l7:rn­
!l742. Gamma Ilay 1~ :-; hows hi gh 
radioactivity a t thi :-; sam e 1l e pth . 
Show of gas record c1l a l n7::o lo 
nnfi feet. 

Top of Bl ack River limestone 

Limeston e ; dense , s 11h-n~•stnllin e , brown­
ish gray, arg illacco1rn . Lea v '· a ve r~· 
fin e clay r e:-; i1l11 e a fte r acirl . Sparse ly 
fos:cs ilife rou s . Trace or eh c rl. 

Cores No. 12-55 inclu si ve. Cored 1894 feet, re­
covered 1892 feet. 

22 

18 

10 

Limeston e ; den se to very fin e tex tured, 
medium dark gray to brownh;h g ray . 
with wavy cl:cy partiug-s anti nnn1e r-
011 s stylolill'S. Lowe r ~ t"eel c:o nt a ins 
111i1111le l11bes Jill •d witlt c-oa rse l'rys­
ta llin e ca lcite. T uh s a re g-e n rall y 
.10" lo .15 " in diame te r and .50" to 
.7:i " lon g. Orienta t ion is a l rancl om. 
but the majo ri ty a pproac·h ver ti cal. 
Vertically jointe1l . !::,0 111 ewhat fos­
s iliferou s. Sligh t show of g-as r eco rrl­
ecl fro m !J7G -I t o !JS12 feet. 

Limesto ne; dense to ve ry lin e text ured. 
light hrowni sh g ra y, with in lerh e1lded 
dark g ray, cal careou s shal e. L ime­
stone con ta ins minute lu bes like 
those describ ed ab ove. Verti cally 
jointed. On ly occnsional fo ss ils ob­
served. 

Limestone ; den se to very fin e t ex tured , 
medium dark gray to brownish g ray . 
with a little in terb ecld ccl dark gr ay 
calcareous sha le . Contains nu mer­
ous stylolltes. \Vavy bedded. Lime­
stone con tains minute tube!\ l ik e 
those described ahoYe. 
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Top 
9840 

10,040 

10,4:l!l 
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Bottom • Thickness 
10,040 200 

:mo. 

l0,4(lfl :!O 

10,487 18 

10,497 - 10 

10,568 - 45 

Limestone, dense to very fine textured, 
light gray to dark gray to brownish 
gray. Contains occasional dark gray, 
calcareous, shale partings and numer• 
ous stylolites, also occasional zones 
of tubular structures described pre­
viously. Somewhat fossiliferous 

. throughout with occasional coqulna 
zones. Lenses and irregular masses } 
of olive black chert occur from 9891 
to 9895 feet. Some vertical joint.Ing. 

Limestone; dense to very fine textured, 
gray to olive dark gray to dark 
gray. Contains occasional zones of 
lighter gray, medium textured lime­
stone and many partings or lamina­
tions of dark gray to black, calcare­
ous shale. Two thin bands of medium 
textured, brownish gray dolomite oc­
cur at 10,278 to 10,279 feet. Bedding, 
for. the most part, is irregular. Con­
tains minute tubular structures filled 
with coarsely crystalline calcite and 
many stylolites. Olive black nodular 
chert zones occur a:t 10,41, 10,043 
and 10,391 feet. 

Limestone; dense to very fine textured, 
dark gray to olive gray. Irregularly 
bedded with numerous stylolites. 
Contains minute tubular strnctures 
filled with coarsely crystall!ne cal­
cite. Wavy clay partings throughout. 
Gas show recorded throughout this 
unit.. -

Limestone; dense to very fine textun:d, 
dark gray to olive black, with inter­
bedded dark gray to black shale in 
upper part. Contains ocqasionat bands 
of dolomitic limestone. Disseminated 
pyrite througllout. • Stylolites. Gas 
i;l16w recorded at 10,472 to 10,480 
feet. 

Liiliesfone: interbedded, dense and fine 
to jhedi\im fragmental, dark gray to 
olive black. Gas show recorded 10,490 

. . to l0,:496 feet:. _ • 
- • Dolomite; :v:ery fine textured, dark gray 
- -to olive black; •argillaceous, with in-

- terbedded- dark gray . to Olive • black, 
clepi,e_to finely textUrecl, pyritic lime­
stone. Contains a few stylolites and 
a01ittle interbedded dark gray, pyritic 
shafo; Thin ititraformational con­

•·• glomerate zorie, near top of this unit. 
<4,11gulai' do!Omite pebbles up to 2 
tnclres in> length embedded in lime-

- . stone. • • - • • 
Dolomite; very. fine textured, -olive . gray 

to dark gra.y/argillaceous, with. occa­
siO:nal anhydrite patches.. Contains 
occaslonaLthin interbeds of dark 
~ay, p_tritic !:!hale, f'' 

Top 
10,568 

10,587 

Bottom 
10,587 

10,592 

10,592 .10,673 

10,673 10,674 

10,674 10,687 

10,687 10,694 

10,6!14 10,6!15 

10,G!l!i 10,707 

Hi,707 10,srn 
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Thickness 
19 

5 

81 

1 

13 

7 

1 

12 

112 

As above; dolomite contains occasional 
very fine to fine quartz sand grains 
and silt particles, 

Dolomite; very fine textured, dark gray 
to olive gray, argillaceous, with oc­
casional thin interbeds of dark gray, 
pyrltic shale. • • 

Dolomite; very fine . textured, gray to 
dark gray, argillaceous, with a very 
little interbedded, clarl, gray, pyritic 
shale. Irregular patches or nnhyclrite. 
Scatterecl zones ol' very fine to line 
quartz sand grains and silt particles. 

Sandstone; fine to medium grained, light 
gray. 

Dolomite; very fine textured, gray to 
light brownish gray, argillaceous, 
with a very little interbeddecl medium 
gray, dolomitic, shale. 

Sandstone; fine to medium grained, gray 
to light gray to white. Upper por­
tion i.s highly dolomitic and some, 
what finer than lower. Grains are 
rounded and frostecl. Occasional 
coarse to grnnule size. grains at base. 

Dolomite; dense, gray, very sandy. Sand 
grains range from very fine to fine 
and are rounded and frosted. 'l'hin 
dark gray shnly zone near middle. 

Sandstone; mostly medium grained, hut 
ranges from silt to gr;mnle size, light 
greenish gray with streaks of white, 
dolomitic. Coarse and granule size 
grains are concentrated in lower 4 
feet. Basal contact is irregular with 
silt and sand filling joints in underly­
ing dolomite. 

Unconformity 

Base of Middle Ordovician rocks is ten­
tatively placed at 10,70r feet. -_ How­
ever, tl1ere is some evidence of an 
unconformity at 10,49'7 feet arid the 
definite placement of the b<1,se · of the 
Middle Ordovician • niusf a,vait. tlie -
identificatioil of~fossils \vithiri the iii, 
te1·vening dofoinite sectiol'L --

No atten1pt will be made to subdfvicle . .the 
remaining sedimentary section -• at 
this time, Pa:leontologlcal stucllas _ 
are now being :mada,and it is con°­
siderecl wise to await the results of 
these· •. studies . before futth~er - sub-••·-
divlsioris are atten1pie<i.:: _-._ ·-.•• ~·--. ; -

Dolomite; fine·to mecliu111texturecl, ntedi­
um dark gray to. grayto oliv:e gra:y,with 
greenish gray shale partings. Vertical 
anc! ~o• jolnts. filled with ftoafing 
quarctz snt. and sand grains lnaireeJ:i,­
ish gray . sliale • matrix. . Contains 
1-Ul!-ll;Y vu~s,: m,os~ oJ • w)licli are ~lle(j. 
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DESCRIPTION OF CORES 

By Leonard D. Harris and Russell R. Flowers 

(All thicknesses stated in feet) 

Core 7 (49') 
U ni t 1 ( 38.9') 

Shal e. Sligh t l y ca l car .eous dark-gray shale Inter­
bedded with 111ed ium-dark-gray calcareous shal e. 
Th e sli p;htl y c:1 l car eous shal e predominates. Bancls 
or fossil rr ag-m ents from 0.01 to O.l thi ck scat­
ter ed throug-hout. Frag-111 ents of brachiopods, l.Jryozoa, 
and crinoid st em s. 

U nit 2 (10 .1') 

Shal e. Predominantly meclium-dark-gray cal ca-
reous shal e with interl.Jeds of grayish-black fissile 
shale an d cl a1·k-gray shale. The grayish-black shale 
in units fro m O.OG to 0.2 thick. Bands of fossil frag­
m ents scattered, averaging 0.01 thick. 

Core 8 (50.0' ) 
U ni t :l (12 .1') 

Pre,lominantl y calcareous medium-dark-gr ay shal e 
with som e grayish-black shale. Foss il fragments in 
zon es. The grayish-black shal e i s in units from 0.01 
to 0.2 and the ca l careous m edium-dark-gray shale Is 
in units from 0.2 to 0.9 thick. 

Unit 4 (4 .0') 

Shale. 50-50 p; rayish-black shale and m edium-dark­
gray to tiark-gray inter bedded shal e. Units from 
0.4 to 1.0. The gr ayish -black shale has bedding plane 
calcite from 0.01 and l ess thick .. 

U nit 5 (15 .1') 
Shal e. P redominantly grayish-b lack shale with 

inter becls of m edium-dark t o dark-gray cal car eous 
shale. The grayi sh-black shale occurs in units from 
0.2 to 2.0 thick and the medium-gray shal e in units 
f rom 0.1 to 0.4 . Fossil fragments in bands. 

U ni t 6 (3 .1') 
Shal e. 50-50 i11ter!Jedcled gr ayish-black and m edi­

um-dark-g-ray ancl dark-gray cal careous shale. U nit s 
from 0.2 to 0.4 t hi ck - slkkensid ed. 

Break in core 0.2' 
1.l nit 7 (7.G ' ) 

Shal e. Pretlomi11a11t.Iy g-rayish-!J lack shale. The 
un i t i s hig-hly jo inlcd w ith the joints trending 20 to 
,10 degr ees to th e horizonta l pl ane or the cor e. 'l'his 
vart of the core seems to be jumbled, as i f some of the 
pi ece;; are not in pl ace. The u11per two feet is more 
calcar eous wilh calcite ve ins mostly in joints, som e 
,t.1011g- bedding- surfaces . 

Break in core 1.0' 
Un it R (7.0 ') 

Shale. lnt.e> rh cll ded f>0-40 clarl1-gray shale, Rlightly 
calcar eous, and mecl ium-dark-grn.y calcareous shale. 
Bedding plane calcite in veins about 0.01 and som e 
fossil fra gm ents. Dark -gray slrn·l e i s in units from 1 to 
2 feet and calcareous shale is in units of 0.6, J/ . 

Depth in feet 
9,419-9,465 
9,416-9,454.9 

9,454.9-9,465 

!J ,4Gfi-9,515 
9,165-9 ,477.1 

9,477.1-9,481.1 

9,481.1-9,496.2 

9,4%.2-9,499,3 

9,49!!.:'.-9,4 99 .5 
!J ,4!l!I.G-!J,G07 

!J,507-9 ,508 
!l,(i08-9, [i16 

✓ 
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Core 9 (50.0 ' ) 
Unit 9 (7.3') 

Shale. Predominantly gr ayi°sh-b l ack in units from 
0.6 to 1.5. Ther e are calcite stringer s along th e 
bedding surfaces. There i s some m ed ium-dark-gray 
calcare.ous shale in units 0.3 to 0.G. 

U nit 10 (6.1') 
Shal e. Predominantl y cal careous merlium-dark to 

dark-gray shal e. Jn units from 0.2 to 0.5. So111e 
cal cite veins al ong bedding surface of th e dark-gray 
shale. 

U nit 11 ( :lG.G') 
L imestone and sh al e. ln terbedclcd noll nl ar lim e­

sto:;e ancl shal e. '!'he limestone vari es from silt size 
to very coarse coquin a, but it i s 1110::; lly sil t size. Th e 
silt size limestone is m edium dark g ray and the 
coarser material Is m edium gray, The lim estone i:; 
argillaceous in wavy bEcls from 0.2" to 0.5'' thi ck. Ther e 
are some discontinued blebs ol' t he lime in the sha le 
and the shal e seems to lap over th e l im e 111asses. Th e 
coquina is more predomina11t in th e upp P. r t wo rce t 
but occurs in scattcr e1l zon es lh rou!c( l \Out t.h e shal e. 
T he sha le i s clark gray and c,arrics abu ncl a11t l oss il s 
concentrated in strin gers. Som e or th e f.uss il ,; appear 
to be Rafinesquina, Dalmanella, Sowerbyella, gastro­
pods, pelecypods, crinoid st erns, bryozoa, and ostr a­
cods. 

Core 10 (50.0') 
Uni t 12 ( 5. G') 

Limestone and sha le. 50-50 interbedded nodular 
limestone and cal car eous shal e. The shal e is dark­
gray to medium dark gray, highly fossi li ferous with 
coquina zones. It is irregular in unit s from 0.2 to 0.5 "ff 
thick. There are some blebs of lim estone 0.2 x 0.1 • 
scattered in the shale. The lim estone i s dark gray to 
olive black, silt size to coar se size, with the si lt size 
lime predominating. 

Unit 13 (7.1') 
Limestone a.nd shale. 50-50 interbedd ecl coquinoid 

limestone and shale. There ar e two typ es of l i1ne­
stone: one is si lt si ze , dark-gr ay to o li ve-gray, and the 
other i s coquinoid , w hich i s preclo111inant. The lime­
ston e beds are irregular bnt not as nodular as ab ove . 
They occur iu units from 0.2 lo 0.4 thick. 'J'he shal e is 
calcareous and has many stringers and zon es of fo ssil 
frn.g-ments. Tn some places t he shal e has as 111u ch as 
50 % coq uinoicl striu gern. It is i11 units from o.or; Lo 
0.8 thi ck . At 2.2 from the lop, grapto lites occur. l•'os­
si ls include Cornularia, t riloh i t es, brachiopotl s, ancl 
bryozoa. 

U nit 14 (3.S') 
Shal e anrl lim estone. G0-,10 interhetlcl cd shale .tnd 

Iimcsl.one . mostly HIHil e. Two types or lim e>s ton e : lh c 
Hill. Hi ze li111 c Hll(l I.ho cnq ui11o icl li111 r,, d:1rl(·f!: 1' ;1y lo 
olivo-hl a.l:k . '!'h e Hllllk is clarlq:ray with a f{•w ,;,,,1t ­
l.or cd ZOll CH or rm; l;li l fra g1no11 U;. 'l'h(•\'C Hl!l! lll lo lw 
many Jlelecyj)OllS and so 111e g-abll'O [HHIH, lrilohi t cs, and 
brachio11ods. 

U nit 15 (10.S ' ) 
Shal e. Darl{-gray, slightly cal careous, with som e 

grayish-black shale. There ar e laminae an(! zones of 

:J5 

Depth in feet 
!) ,515-9 ,565 
9,515-9,522.3 

9,522.3-!l,52 S.4 

fl ,fi2S.'!-!),5G5 

9/iGG-D, GlG 
9,~6 5-9,5 70.G 

9 ,570.G-9 ,577. 7 

U,577. 7-D ,G Sl.G 

fl ,581.5-9 .G92. 3 
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fossil fragments. It contains many pelecypocls, some 
brachiopods, trilobites, cephalopods, and gastropods. 

U nit 16 (3.3') 
LimesLon e am! sha l e. 50-50 interbedcl ed limestone 

and shale. The limestone i s mostly co(Ju inoid with 
som '.) si lt size in beds from 0.2 to 1.0 thick, more r egu­
l arl y bellcl ed than before. The dark-gray to grayish­
black sh al e ha s laminae and 0.5 zones of co(Juina, 
very rossi I irernus. 

U nit 17 (l!J.4') 
Lim Hl o 11e an,J shal e. Interbeddcd lim e;;ton e and 

shale, 111ostl y lilll es ton e. 70-::o. The Ji11H'slo11e i s prc­
dollli11a11Lly <'lHJuinoid , dark-gTay lo oliv e-black, in 
lJ eds fro111 0.1 to 0.X thick, wavy to nodu lar, becoming 
more e1· en in t h e lower 1>art. The shale has stringers 
and zones o r fossils and is dark-gray. Trilobites, 
pelecy pods and many hrachiopods. 

Core 11 (50.0') 
Unit 18 (4.2') 

Limestone ancl shal e. Mostly limestone, 80-20. 
Limesto11e dark-gray to brownish gray with a v ery 
few heels of medium-light-gray. Most of the lim e is 
ver y fin e lo silt size with ;;0111e l'Oquina in h eel s from 
0.2 Io 0.:1. The Ii lll l'Sto11 e hus wisJHJ o[ shale a1H] is 
irregularly h ~dd cd. The sh:lle is darl1 -grny i11 1111its 
avn:iging tl. I I hit-k . 

l Jnit. J!l ( •Ui') 
Li111 es to11 c and slla lu. Li11t e~ tonc 1>redolllinating, 

~tl-20. TIH~ lin1cx t.on e is :,ill si7.C, hruw11i sh-1Jlack 
sparsl'ly ross ilil'Pro11 s. ' l'ilu hl'd s av erage O, •I. Wavy 
hL•cl<l ,·l l. Th,• shale is clarl<-g ra y wilh very l'ew [oss il s. 

ll nil 20 (22.:,) 
Li111 cs to11 e and shale. Li111 estone predominating 

!)il-Jtl. Th e lim cslone i s c;oq uinoid and moslly line 
i;rnin cd. Som, o[ the beds a1>I>ea1• to grad e upward 
from coarse Lo fine . The beds average 0.5 but are 
from 0.1 to J .0 thick . This unit is rather even bedded 
but there are some wavy beds with clay wis11s. 
Brownish-);'ray to dark-olive-black with some m edium­
gray beds. 'l'he li111 esto11 e is fossi liferous lJnt the 
fossi ls ar e not w ell prese r ved, mostly fragmental. 

U nit 21 (1 8.8' ) 
Li111 es ton e aml sit.tie. Mostly limestone 85-lG, 

The lim eston e is interb edded, line. and CO(Juinoid­
aboul :)0 % coquina. It is brownish-gray to dark-gray, 
oli ve-b!a(;k arnl lite beds average 0.G; they are even 
to irregular. Th e shale is dark-gTay to grayish-black 
an<I l it e lowe,· fi fee t has sonrn hlehs of Ii11te,; l.one 
(I.0!i to 0.02. 1 l :q>})ears to be interformational con­
glomerate. Sparsely fossiliferous, i:;astropods occur 
at 7.:i f ee l from the base with day lilling the t est. 

Drilled 125.0' 
Core 12 (49.0') 
Unit 22 (1.:n 

Li111ei; ton e. The li111 es ton e is <l ense, 11t ediunt-<lark· 
gray to olivp-gray . has wavy clay partings that are 
alrn11t 0.001 lhil' l<. BrachinprnJ :c; occllr aloug Lit e [lart­
ings and the parlini>;s arc from 0.01 to 0.2 apart. 

Unit 2:1 (3.:r) 

Depth in feet 

9,592.3-9,595.G 

9,615-9,665 
9,615-9,619.2 

D,G L!J.2-!J,fi2:l.7 

,,,..1,_ \I-' 
I, ., ..... 

!J,G2:l. 7-!J ,li ,IG.2 

!J ,G•IG.2-!J ,G65 

9,665-9,790 
9,790-!J,S:l!J 
9,7!J 0-9,7flU 

!l, 79 l.:l·!J ,7!14.6 
Limestone. The limestone is fine gra iner! with 

so 11t e dense. Some of the denser material seems to be 
disturhccl and has rounded masses that resemble Ji 
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oolitic: structures. A [ew wavy 1>arti11g-s of clay and 
some foss il fragmenls. The color i s m eclinm-dark-g r ay. 

U nit 24 (1.0') 
Limestone. The limestone i s dense, medium-llark­

grny, to olive-gray, wavy b eddiug, partings about 0.5 
apart, wavy partings are dark-gray shale. 

U ni t 25 (:i.:n 
Lim eston e. Li1n es L011 e is den se to fin e mcd ui111-

darl\-gr ay to olive-gray. The cl c nse materia1 '11as wavy 
partings alJout 0.5 apart. I t i s abollt r;o.r,o dense :rn<l 
fin e li m e interh edd cd. 

U nit 2(i (2.(i') 
L!mes to_ne. The li111 estonc is dense, olive-gray, 

st y lo!Ittc, with ~ wavy, dark-gray shale partings. 
Unit 27 (4.0 ' ) 

Limeston e. Silt si z wi th incgular patch es oc 
cal cite crystals t hat ar e coarse. "These cr ystals seem 
lo fill tubular structur s or c ircu lar areas, mosLly 
p· • . h I eclding. The ·olor i s o lil·e-gTay Lo 
m ed tnm-dark-gr ay. Som e pyl"ite bl ebs, and Lh e b eds 
are !:!QP!ewbat· )amin;ue<l . 

U nit 2S ('I.G') 
J., illl estonc. The li11t cs lo11l, iR dense. olive- gray to 

clarl< -gray. Th e hetl fl hav e vcrl.it•al t.nhc :< ai H>lll. II.Ill 
lon g lili ed wil.lt <'. O:t.t ·s :' crystals or t•ak.il c. \fu rl 1<-:11 
jointing ahnnl. o.:i ap:u·J. Tll • IH' <l s s-, • I , );1111 -
i ated and sligltLly py ril.ic . -

UniL 2!1 ( 17.:',') 
Li11t<'st.011 c and shale. :,0 -:,tl i11t.l' rl n1dtil'!l l i111l'~lo11l' 

all cl shal e. ·•1'he li1m•sl<H I<! is 111 l'1l i11 11J-1larl,-1,:; ray ill olivl'­
gray, y nry fill<·' si ll :, ir.e. ' l' h<: r <• ar<J ,;0111 e l:i r<"nlar :1n•as 
and lnlrn lar structllres wil.11 coar:::e crystalline (;alc il l ! 
filling. V ertical joi11Li11g ev id ent.. !::io11>c foss il brachio­
pods along Lh e bethlin g :rnr[accs. The shal e i s darl,· 
g ray , cal careous. 

Unit ;;o (5.9') 
Limestone. Dense, m ed ium-dark-gray t o olive-;.;ray, 

wav y bedded 0.05 to 0.2 thick , Th e wavy bedd in g is 
du e to argillaceou :; parlin g-:; t hat are darl<-;.;ray. ' 

U ni t :a (2.[i'J 
Li 1t1 estone. Ver y fin e sill si ze, olive-grav to 11> ecli -

111n-dnrk-gray with a (cw p:1rl i 11 gs or arµ; ill :u:eous li1nc­
:; lo11 e or calca reou s shale. Not wavy bedtlecl. Some 
hlehs ol' coar sely cry:;talli11e cale it.e. Verti cal .ioinlin i,:: . 

Un it :J~ (1.2') 
Lim eston e. Olive-gray lo m e<! inm-dark-;.;ray, silt 

size. wavy hed1letl . So11t e bryozoa st f 111 s atlll hrat·hio-
1>ocls. Verlkal joi11Li ng. 

Core 13 (50.0') 
U11il :1:: (8.u') 

Limestone and (;a}carcous shal e. Th e l im ei;tnnc 
i s silt size with some lin e g- rai11 e<I 111aterial. olive­
g-rny Lo m ediu11t-tlarl< -g- ray, wavy betld etl. Th e w a\'y 
he1lding- is <Ille Lu call'arcun s shale partings. Til e 
shale c:o nt.ains :so 111 c l>l chs or li1n cs t.0 1><1 a,11d i s 111 cllin111 -
cl :lrk-gray. V erti C'a l joi II tin g cv icl en t. 

l)11it ;;,i (4.2') 
Limestone. J)ense to silt size, dark-gra , Lo uliv e­

gray . Ther e a re :wme circular to u I ar area. 
throughout that are li l l ctl with coarsp ly cr~y""s ... ,..u.;...,-,,r' 

calc ite, th ey average abou t 0.1 long and 0.02 to 0.S 
across, Some argillaccon:, }larlings and films . 

Depth in feet 
b~ ... .s1---9,79 -1.G-9 ,795.6 

!J,7!J5.G-!l ,S00.9 

,f;fi. ~ i 1,,.,,;,,1)''1 

si..J< rr'h"'I' 

~ -:J. .. -
9,80:) .5-!}, 07 .5 

( 11.,,~. 1 J"<., .! 

-, . ~ - fu.S 
~- . Q,,.( ,,..J,.-u 

b..,, j ; " '{)' 

!1,Sl2.l-!U:il!). -1 

~ .S:l!J-!l ,SS!) 
!J ,S:JD-!J,S -17 .G 

, , ,.,... .· :-,I',·~ ~ -t.,. !K-__ 


