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MIDDLE ORDOVICIAN TRENTON LIMESTONE

Richard Smosna

Middle Ordovician carbonates of the eastern US are the object of much
economic interest. Trenton carbonates, in particular, are known to be oil
and gas reservoirs in several parts of the Appalachian and Central Interior
provinces. The Trenton yields oil in New York, Michigan, Ontario, Ohio,
Kentucky, Tennessee, and Virginia, and natural gas in deep wells of Pennsylvania,
Ohio, and West Virginia. In fact, many geologists feel that Trenton lime-
stones have the best petroleum potential of all deep targets in West Virginia.
These limestones underlie the Martinsburg-Reedsville Shale and are interbedded
with similar black shales, which probably were the hydrocarbon source beds.
Furthermore, along the eastern margin of the Appalachian basin, the rocks have
been severely fractured, faulted, and locally dolomitized, leading to good
secondary porosity. Although only limited data are available for the Trenton
in deep parts of the basin, exploration is still taking place, and old fields
are being studied for secondary recovery.

The purpose of this report is to offer detailed petrographic 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 was cored. The cored interval includes 2000 feet of Middle
and Lower Ordovician carbonates: the Trenton, Black River, Chazy, and
Beekmantown Formations. The cores were previously described in general terms
(WVGS Reports of Investigation 14 and 18), they have been slableé longitu-
dinally, and they are now stored at the West Virginia Geological and Economic
Survey's warehouse.

The top of the Trenton Limestone in this core is easily distinguished from

the overlying black shales of the Martinsburg-Reedsville Formation. The depth

is 9528 feet. The base of the Trenton, however, is gradational with the under-




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

West Virginia Geological Survey, the base of: the Trenton was”picked anywhere )

from 9730 feet to near 9900 feet. ' For this"stﬁdy‘fﬂérfgéﬁéow
the limestone between 9528 and 9874 feet, for twb reasons. (15 £Thé heﬁffoﬁ

log shows a major deflection at‘this depth, indicating a significant decrease
in interbedded shale below. (2) Two previous authors (Woodward and Prouty)n

agreed on this interval. Unfortunately, coring through ‘Trenton was not

continuous, and a gap exists from 9665 to 9790. - Of fﬁe;3ééjféé£kbf;Trent0n in
the Sandhill well, 221 feet of core is available for this study;“

The following core description emphasizes carbomate textures and
structures important for palecenvironmental and diaggneﬁiq&iépé?prg#%#;ons..
Included is information on lithologies, fossils, non—skéieféitg;éiﬁ;;‘bedding‘
structures, diageneticlchanges, and porosity types. Lithologiéally, the
Trenton is extremely heterogeneous. It consists of various limestone rock
types as weil as black calcareous shalé, all intimatelyvinterbeddéd.g:As a
consequence, extablishing informal units ﬁithin‘fﬁé'féfgét bH £§3§#i;é‘w
difficult. ZEach unit, therefore, generally contains several‘liﬁholoéies,
and these are listed in the core description in order of their aggregate
thickness. The limestone classification used is that of R;J;‘Dggham‘(1962,a‘;
AAPG Memoir 1, p. 108-121), a classification é¢hémé‘bésé37$§§ é§ééipiona1
texture. Grainstone refers to a mud-free, gfain—éuppbréé&‘fgékgxana?g?CRStoneJ"
to a grain-supported rock that contains some matrix of lime mud.v Wackestone
is a mud-supported rock with more than 10 percent grains; Lime mﬁdstone has
less than 10 percent grains. |

It is hoped that the Trenfon Limestoﬁe of‘thewé;ﬁdﬂiii:%éliﬁm;§inow\sérﬁé
as a reference section in any futuré studies of Middle Ordovician cérbbnates

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

trilo (pyrite), arg111 b10 ﬁrb

description

dk gy calce shale, burrows—most
compacted, few vert,. often bloturbg METrous
‘riz”frécsi“

oblique calc1te—f111ed velns, open I

lam grainstone, f—gr, large brachs on bdg
planes, ostra common, horiz veins w/abun’ pyrlte,
2 inches thick

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

fossil packstone, crin, brachg‘r

blk: calc shale, becomlng 1ess common toward : }

base of unit, open horiz fracs L
3

partly open, calcite-filled vein at 952&5 drusy i

x1s

1t gy fossil packstone-mudstone, brach, bryo, crin,
gastro, coral, ostra, bioturb, nodular bdg

blk calc shale, bioturb-horiz burrows, floatlng
fossils, or conc in thin 1am, flow structure
around 1s nodules o

vein w/sllcken31des at 9532

fossil grainstone -at 9545, bruéh, bf&bﬁ_x‘ ‘ ‘
B , . B "‘\'

. i ) : : RN s
1t gy fossil packstone-mudstone,: bioturb, braqh, ‘&ﬁ‘ﬁgé
bryo, crin, ostra, gastro

blk cale shale, locally foséiliferbus, flow
structure, horiz fracs and véins o

blk calc shale, fossils conc in thlnulam, brach
bryo, open horiz fracs, flowage fe‘”hor;z burrows
few fossils pyrltlzed,‘sllcken51d‘s 2 9563

1t gy lime mudstone, bloturb, Qstra,\crln,v‘
rare orig lamination - .- o o

0.7 ft missing at 9557

fossil grainstone at 9560, interxlline porosity,
1 inch thick ‘ o ‘
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~depth

9564. 0~
9566.0

9566.0-
9570.0

9570.0-
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

9.2

Litgy'blqturb‘llme mudston

0. 7 ft mlSSlng at 9593

description
blk calc shale, brach, bryo, crin
1t gy bioturb 1ime mudstone

fossil grainstone’at 9565, bryo, crln, pln— -
point por051ty, loosely packed 2 inches thick.

]

blk calc ShaIE,‘nﬁmerbﬁs‘hbr1z fracs, Cowagéﬂrfl”'“"l“
grainstone at 9566, no bdg!‘3ﬁiﬁ¢hesifhiék

i B
fossiliferous blk shale, calc, bryo, brach, crin

1t gy bioturb lime mudstone some floatlng f05511s
n M‘ ‘1: ; :

grainstones at 9572 1ess th T
blk shale w1th lam of abun f0381ls,}   ‘ ‘ !
bryo, jumbled-some: fOSSllS are edgew1se; some

burrows v : g ‘

brach lime mudstone, crude‘bdgi* B

1t gy fossil grainstone, brach bryo, crln,‘
bioturb, nodular bdg, few pyrlte foss1ls,

blk calc shale, abun fOSSl
crin, ostra, gastro, horlz

bik calc shale, mostly unf055111ferous,loca11y
very fossil, brach, ostra, crln,‘bryo,‘ o ‘”
laminated, fossils come in thin lam, grades into;..

1t gy brach grainstone, thlnly bdd, pele, ‘erin,
bryo, small horiz burrows, clasts of blk shale,
few brachs edgewise

9
partly open vug at. 957¢ 5

blk cale shale, relatlvely:u - :
in thin lam, brach, pele, ostra, bryo trllo,w‘”
numerous horiz fracs. e

1t gy brach grainstone, shelléafightiy‘ﬁaCRéd;
parallel to bdg, bryo, clasts of blk shale “

blk calc shale, 1nterbdd brach bryo 10cally
abun; two llthologles gradatlo 1'in this un1t ‘

blk fossil packstone, brach bryo ihffaclas;s;“
bioturb ‘

1t gy lime mudstomne, nodular,]Bioturb




depth thickness

9602, 9~ 7.7
9610.6

9610. 6 0.5
9611.1

9611.1- 1.8
9612.9

9612.9-- 1.1
9614.0

9614.0-
9618.2

9618. 2~ 1.1
9619.3

9619. 3~ 2.7
9622.0

descriEtion

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

fossil grainstone, brach bryo, crln, ostra,‘
occasional shale strlngers TS

box is all mixed,up‘fﬁfg#.2¢ﬁ;

1t gy fossil packstOne—graiﬁsbbhé;fbraéh;bbryo;
gradational with mudstone, load structure at 9610

1t gy mudstone, bioturb,'nodﬁlar,'floating
fossils, brach, bryo .8

blk calc shale, laminated, horiz fracs, flowage,
brach, crin, bryo, slickensides on vert frac.

sharp contacts betwéénfgraiﬁétbné ‘éhdféhale‘rtf‘”‘

missing
1t gy fossil packstone, brach,bryo, gastro,
pellets, laminated-locally bioturb

blk calc shale, horiz fracs, flowage,horiz
burrows

stylolire'at 9612

1t gy fossil packstone, bracb,'brYO;‘gastré;
bioturb ‘

blk calc shale, horiz fracs

0.6 ft missing

. 1t gy fossil packstone—gralnstone brach bryo R
crin, pellets, clasts of blk shale, burrows, “‘f..(;ymfrgx

Xbdg at 9617

blk cale shale, braCh, bryogjhériz‘bhrrowé;
flowage, stylolites = ‘ ‘

1t gy lime mudstone, bioturb, few‘orig lam

med gy grainstone, brachs, bryo, géstro,‘intra—
clasts, jumbled, blue chert

blk calc shale, horlz burrows, 1 shell—hash lam

fossil packstone, brach pellets7, plnp01ﬁt ,f
porosity at 9619 \ -

blk calc shale, bloturb—compacted burrows,
laminated elsewhere, brach, bryo, pellets, horiz
fracs




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

1.7

7.4

3.6

description

bioturb lime mudstone, horiz ‘and vert velns,
rare pyrlte fossils, stylolltes o

blk calc shale, horiz fracs

brach gralnstone—packstone, 1t gy gastro, bryo,
pellets, jumbled, loosely packed, shale partlngs,
flowage ‘ )

blk shale, horiz burrows, brachs in th1n lam,
stylolites v

1t gy lime mudstone, nodules,_stylolltes,u‘
laminated, few brachs and bryos

bioturb lime mudstone, 1t gy, brach bryo,‘
blk shale partings, lamlnated nodular bdg,
bioturbated to bottom of unit

blk calc shale, horiz bﬁrrows

heterogeneous unit

brach-bryo grainstone, conc .of shells at base of
beds, shells w/horiz orient, gast clasks of -
blk shale, clay partlngs common,

blk shale, lam, horlz burrows, O ‘
brach and bryo, flowage ok ‘ﬂ““"‘“

lam grainstone, f—gr, trough deg

1t gy wackestone, nodular stylolltes, arglll

" rare bryo and crin

0.7 ft missing at 9632
0.5 ft missing at 9636

brach-bryo gralnstone, shale clasts, squlshed
shale lam

chert layer (0.5 inch), -abun 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\

1t gy lam grainstone, f—gr;:braéh; bryo, Cephalopod

blk shale, laminated, horiz ffadé,‘few open ‘vert
veins, rare conc of brachs—bryo 1n thln lam,
flowage, horiz burrows Ry




depth

9645.0-
9648.0

 9648.0-
1 9650. 3

9650. 3-

©'9652.8

9652, 8~
9653. 3

9653. 3—
9654.0

9654.0-
9656.0

9656.0~
9658.9

thickness

3.0

2.5

0.7

2.0

2.9

partings

‘ burrows

description

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

f0551l gralnstone—packstone, coarse. gralned
brach, bryo, gastro, pellets,‘clasts of blk
shale, whispy shale partlng
rare clasts pyrltlzed ,
blk calc ‘shale

lam cale shale, blk,xréfé7bi§df  y
fossil packstone, brach, bfyo';“

1t gy lime mudstone,'lam,:horiz burrows

fossil packstone, gastro, coral, crin, brach,
bryo, large intraclasts, intraskeletal porosity

packstone, f-gr, lam, horiz aﬁd‘Véftwﬁeinéf<,rC“

blk shale, lam, few horlz bur
in adjacent limestones ‘

lam argill packstone, f—gr, abun stylolltes
pass into bdd shale ' \

blk shale

fossil packstone, brach bryo, gastro, crln,
large intraclasts '

blk shale

0.5 ft missing
lam arglll llme‘mudstoﬁe,‘nodulau
fossil packstone—pralnstone, brach nyé; gastfb,
large intraclasts S N ‘
blk shale, rare bryo’.

blk shale, horiz fracs, vert ve1ns, stylolltes
mostly horiz-rarely vert, few horlz burrows

fossil Wackestone—-packstone* br o, ctin@!braph;ﬁf[‘ “
intraclasts, . bloturb ‘ S e

lime mudstone,f nodular bdg,

gastro packstone, brach bryo, crln,lshale clasts,‘
geopetal structure in gastros, gradlng 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

1.4

description

blk shale

bioturb mudstone—wackestone; bryo, brach,
trilo, crin

lam, f-gr grainstone-pabkst@he,,crin, braCh, ‘
gastro, locally bioturb, horiz veins and fracs .
numerous blk shale partings, rare clasts of
blk sh it S e
bioturb wackestone—mudsfohe;fééStu
some orig .lam ; Py

blk shale, flowage, hofiz.buerWS;‘hdriforacséy
vert veins EE TN T

0.5 ft missing at 9664

END OF PART I




depth

9790.0

.9791.6

9791.6-
9793.0

9793.0-
9794.0

9794.0-

. 9795.4

9795.4-

©9797.2

9797.2-
9797.5

19797.5~
19797.6

9797. 6-
9798.5

© 9798.5-
9803. 8

9803. 8~
9807.57

9807.5-
9808.0

thickness

. Units from 9790.0 through 9798.5

1.4

1.0

1.4

" 1.8

0.3

0.1

0.9

5.3

3.7

0.5

description

mottled mudstone, dlstlnct spar—fllled burrows,
few large brachs concentrated 'on bdg planes,‘
also crin, brachs, gastro? in one lam, shale
interlaminated, horiz stylolites/clay seams,
pellet laminae with upper scoured surface

are mixed up somewhat‘

fossil packstone, locally gra_
brachs, crin, bryo,; : o
ostra, hash, pellets, 1ntraclasts ?
horiz stylos, vague th1n bdg, rare spar—f1lled vugs

nodular mudstone, abun stylos, brach bryo,‘ i
pellets, burrows, numerous vert velns, shale
laminae with flow structure

packstone—grainstone,'oncolites,lbrachs; bryo,
crin, ostra, ooids?, vaguely bdd, shale lam pass
laterally into stylos

packstone-wackestone, brach, brye (many are
pyrite), oncolites, crin, no bdg, horiz and
vert veins, stylos, horiz fracs, passes downa
ward into dk gy lam mudstone

nedular mudstone, brachs, stylos/shale lam,
nugerous wert veins ‘

brach gralnstone, bryo, crln,‘vague bdg ﬂblk
shale lam ” R

nodular mudstone—packstone, b ach, crln, bryo ‘ L
- brachs disarticulated and current allgned horlz o
burrows, blk shale lam with flow structure, g
vert frac horiz styles, gralnstone lam w1th

brach, crin, oncolites ‘

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

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

tan-1t gy mudstone, abun small spar—fllled
fenestrae (horiz and vert), undulatory lam,
nodular to lumpy bdg, rare softwsed deformation;
pyrite ostra : : ‘

1t gy lam mudstone, intbdd w1twlblk‘ca1“T

shale, horiz and wert: fenes
spar and pyrite, vert velns




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

~ 1t gy mudstone, lam often d

- nodular bdg,‘rare brachs, scour;s

descriEtion

it gy 1am.mudstone 1ntbdd with blk calc‘vg»
shale, few fenestrae one lénticular layer
with cross bdg o ‘

contlnuous, TUE TR 1
intbdd with blk calc shale, small horlz burrows,f_
fenestrae (few with pyrlte), Yare .ostra, .rare
shale lam pass laterally into stylos, vert veins,
vert: fracs, horiz fracs 1n thlcker shales ‘

tan to blk mudstone, bu rowede

blk shale and 1t gy mudstone,‘burrowed
lenticular limestone bds, horlz fracs,“?
vert veins-some partly open

1t gy mudstone and blk shale, few
lenticular layers, rare pyrltlzed shells,ﬂ
burrowed, hOIlZ and vert fra o '

1t gy mudstone 1nter1am1nated wi
shale, rare shells, horiz burrows R i
} lenticular layers (one with cross bdg),
erosinal surfaces, pyrite, horlz fracs, in
shale, vert veins :

skeletal packstone brach, bryo, crln, gastro,
few edgewise, shelter . cement beneath brachs~»»

1ntraclasts of mudstone, few bur ows

mudstone, bloturbated, pyrlte, vert‘veiﬁskhm
blk calc shale, squeezed, pass laterally 1nto‘ ¥
stylos, sllcken51des, horiz fracs

mudstone, 1am1nated,to bloturbated shale 1am1nae
with flow structure, pass into stylos,
*urfaces,

pyrlte, oblique velns, horlz fra

gralnstones, brach, erin, coral bryo,‘i
1ntraclasts of mudstone, 1 1nch thick '

mudstone and interbedded shale, bloturbated
stylos

grainstones, bryo, brach crin intraclasts,

sharp contacts, lentlcular‘”

interbdd shale and mudstone, mpdStone“layets
tend to be lenticularand contaln pellets,
abun burrows, mostly. horlz mlnor
discontinuities, stylos,. pyrlte in burrows,
horiz fracs, horiz and vert velns, rare

brach, bryo S :




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

loz

3.2

3.5

2.0

3.2

“shows graded bdg

. shale, 1am, burrowed pa551ng;1nto

descrigtion

brach-bryo packstone, less than ld'nch 1ayers,_.
sharp lower contact, gradatlo 411 up

brach-bryo packstone, crin, intraelaefe;
pyritized shells, burrowed, stylos

missing core

interbdd shale and wackestone mud
burrowed, brach, bryo, ostra,w T
vertical spar—fllled tubes, shales hlghly
contorted, with pyrite and horiz fracs

burrowed shale and pelletal mudstone, rare
shells

intraclast packstone, braChS,Fff‘Vf
2 inches thick iy

bryao packstone, brach, ostra, crin; burrowed

shale, contorted, pyrite; wackestomne,

brye, brach,- crin, gastro; mudstone, |
lam, abun spar~f111ed fenestrae

lam mudstone with abun fenest‘ae‘-

L

stylos or clay seams
intbdd mudstone and shale, spar-fliied
fenestrae, horiz fracs in shale vert

frac, pyrite

ostra wackestone

intbdd mndstone and shale, horlz burrOWs,
esp at top, few wert sparafllled fenestrae
tubes, rare ostra, shales pass laterally
into clay seams, horiz fracs, yert veins
in limestones, nodular bdg with contorted .
shale, pyrite, ‘lenticular bdg at: base

arglllaceous'mudstone and shale, 1am.but
mostly bioturbated, crln brach pellet

- lenges, pyrite, horlz fracs ‘and velns ;j

skeletal packstone, brach, bryo crln,
pyritized shells, pellets, intraclasts.

of mudstone, burrowed, contorted shale lam,.
nod bdg where shale is abun, shale passing
into stylos, some original 1am present

pelletal mudstone and shale,‘
bryo, brach, shale is contorted




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

desqriEtion

argillaceous mudStbné“ana‘élmx
in PlaCES,lpelletal few fl‘ﬁ

vert vein

packstone, gastro, cephalopod ostra, bryo, :
crin, brach ,Lg branchlng vert burrows Ve

mudstone-packstone, ostra, bry 'k
cephalopod, crin,  gastro, pyrlte replaclng

shells and in burrows, intbdd with blk‘sha1L ”ﬁ“yu

highly burrowed, pellets, 1ent1cular b g5
rarely lam, stylos, horiz and vert veins, ¢
horiz fracs in shale )v f ‘~~- o

top of Black River leestone -skeletal ;
packstone, brach, bryo, crln,‘ostra D
recrystallized fossils, clay seam

pyrite, burrowed, notably less shale than
in overlying units, vert and horlz velns,
fenestrae b S

mudstone, lam with burrows, mostly horlz,
floating f0831ls~cr1n, ostra, stylos
horiz and vert veins, small horlz fenestrae

skeletal packstone, crln, bryb ostra ‘
gastro, lam with burrows, stylos, pyrlte

END OF PART IT
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o il VIRGINIA GEOLochAL SURVEY T R (thERAL STRATlGRAPHY OF LOLALITY =

- 90, 8525-8760 Shghtly ‘calcareous green-gray shale '

83 7760-7765 Very+ fme gramed quartzitlc sand- - : o s o ey c/

B F:Y 00} (1 O NGRS e U 5 .~ with thin fossiliferous limestone and : : 0 Cu ‘
j $4. 77(;5-7811 Dark shale with numerous sandstone R . : giltstone interbeds .. ... o.ao.o 23 : Ve
| : lenses: reworked basal zone at bottom 46 . - - , 91, 8760-9065 Same, somewhat grayer ... ...-.... 305 - R I/
| (NOTE: There is a strong regional dlscontormity 2,  NOTE: Beds: 90:91, totaling 540 feet, are assigned &

-to’ the Eden Division of the Martinsburg. Lower
Silurian and Ordovician Systems, The fact that . shaly beds, although still part of the Martinsburg
the Tuscarora here is about 40-60 feet thinner than ) Shale, are not truly Cincinnatlan but are of Tren-
in near-by wells strongly suggests a local erosional Sl ) K . ton age) :

break at its top. This could represent erosion on

below the Tuscarora Sandstone, separating the

the anticline itself). ” : ' Middle Ordovician Shalés (9,065-9,265") ... ... ... 200
s ) o I . ) - NOTE: While there is zeneral agreement that the
ORDOVICIAN. SYSTEM (7'311'11'684) """"""""""""""" 3878 S ‘ section from 9,065’ to 10,706’ represents Trenton,
(NOTHE: ¥From this point downward, differences ol , Lo Black River, and Chazyan horizons, the several

authors of this symposium do not agree upon thé

stratigraphic interpretation increase among the
. precise boundaries or names of the individual units

various authors who have contributed to this sym-

posium. Thus Woodward and Shearrow place the _ : into which the rocks can be separated. In addi-
base of the Ordovician System at depth 11,684’; tion, Prouty places the top of the Beekmantown
Prouty et al. use the figure 11,637’; Harris places R, : at depth 10,537).
the boundary at 11,737'). - . ] See also Figure b. ‘
Upper. Ordovician Series (7,811-9,065') ‘ 92. 9065-9115 Gray to dark-gray calcareous shale,
Juniata Formatian (7,811-8,270'). J__ .- ‘ with fossiliferous interbeds of lme- ‘
atien ‘ - : : ‘ stone. and siltstone _______ . .. 50
85. 7811-8270 Reddish-hrown silistone, shale, and R s ‘ ‘ 3. 9115-92656  Medium davk-gray calcareous fossilif-
thin sandstone interbeds, character . erous shale; [lewer siltstone and
generally shaly, gradational bound- K o more limeston(, mtcxbedb ________ L1560
- aries 1b0ve And below ——.ooooooooe 159 ) ) ) NOTE: Beds 92 and 93, totaling 200 feet, are.
(NOTE: The Juniata is more of a facies than a tlue L _ chronologically assigned to the upper Trenton,
_formation; it is of Richmond age, approximately = ' o : - but because ‘of -their shaly character, they are re-

cqqulvnt to the Sequatchie Formation of the south- ©

ern outcrops and -to the Queenston Red Shale of
the Lake Ontario region. The base of the unit is
fixed at depth 8,270” becatse shmples in-the inter-

‘val next below contain gray shale alien to the true -

Juniata, It is possible that Bed 86 and 40" of Bed

tained within-the Martinsburg Shale. The same can

" nearly be said.for the five next lower members’

(Beds 94-98), but these are sufficiently calcareous -

: to warrant mclusion in what is here grouped to- .
--gether as “Mid-Ordovician’ limestone.” Probably
.. Beds 92 and:93 correspond to the Coburn Formation

87 should be regarded with the Jumata) L : . : .~~.-of central Pennsylvania, and to-the Cynthiana-Mﬂ- E
e : ot hon Formatxons of central Kentucky) : o :
"—Martmsburg, or Cmcmnatlan, Shales (8,270-9,065') ..... 796 R . : o T s B

86 8270-8330 Greenish-gray shale. and. sﬂtstone a i -
Bl e little 'thale, and- ‘rare limestone £

“04.-9265-9845:D k L‘ossilifet
e ~:stone interbeds
9345 Trace of metaber

9345-9416 - “Dark fossiliferou

: “§tone. lenses ==

7. 94169523 Mainly dark t0.

. 9523-9528-

, 5. feet, ‘ o O i the top of this s mat simﬂarly plac
the Maysvxlle Diyision ie Martinsburg). - . .o - Pl 7 zome in:the: n@,;qﬁ,centxg Pennsylvania).




24 WEST VIRGINIA GEOLOGICAL SURVEY GENERAL STRATIGRAPHY OF LOCALITY

Lower Trenton Horizons (9,528-9,899") ______________ 371 119. 10391-10429 Dense dark wavy-bedded lime-
/ b M ; | stone; some shaly streaks _______. 38
99. 9528-9580 Medium-dark, shaly to coarse fossilif- 120 10429-10468 Styolitic fine dark dense lime-
v : erous limestone ________.____________ 62 stone; some Tetradium ___________ 37
3 100. 9580-9608 Essentially as above ________________ 18 ' 121. 10468-10490 Dense fine limestone, some shale
ot To ,>/ 101. 9608-9670 Dark to dark-brown limestone, some and dolomitic bands oo - 22
¥ B s s s oL il e 62 122. 10490-10497 Dark limestone, dense to fragmental 7
(X 102. 9670-9680 Same; trace bentonite at top and 123. 10497-10523 Limestone and dark dolomite, intra-
\ Te) o) Qe PRt B EE R e 10 | formational conglomerate at top .- 26
|« 103. 9680-9730 Dense dark argillaceous limestone .. 50 | 124. 10523-10537 Same, with gray-black shale part-
/104, 0730-9739 As above; some brown-gray subcrys- IRER Ll e TR ST LR 14
\ talline Himestone ool il [ ‘ 125. 10537-10541 Dark dolomite, partly argillaceous __ 4
| ¢ 105, 9739-9742  Same; 10-16% soft metabentonite __ 3 { 126 JOBdl- 10550 BB N e s 11
[ 106, 97429790 Dense  suberystalline brown - gray | 127. 10552-10642 Mainly dark dolomite and shale __ 90
~—— HmentoneRe. & L mmengin e o0 des 48 \ 128. 10642-10673 Same, lighter colored; siltstone at
~ 107, 9790-9803 Dense medium-dark limestone, wavy TR W o e A & g 31
DD FR L L R e 13 l 129 10673-10688 Silty dolomite, partings of dolomite
v 108, 9803-9506 Limestone; irregular patches of l BURIOL o s e e e, D 15
o coarse caleite .o 3 130. 10688-10706 Light-colored basal sandstone; in-
109. 09806-9873 Fine dense brown-gray styolitic terbedded with dolomite and light
o limestone; Tetradium ______________ 67 T NS S L S SR 18
110, 9873-9895 Same, lenticular chert in lower 4 feet__ 2

9895-9899 4 (NOTE: Beds 116-130 comprise the Chazy Group
but it seems unwise to attempt its further sub-
division. In a general way these beds correspond to
the Clifford Formation of Tazewell County, Virginia;
to the Martin Creek, Rob Camp, Poteet, and Dol
Formations of Lee County, Virginia (in descending
order); and to the so-called “Camp Nelson”
Formation of the Kastern Interior, The basal units
Nos. 129-130 correspond to what is called “St. Peter”
Sandstone in eastern Kentucky, and to the conglom-
erate zone at the base of the Blackford member of

Same

X 113

(NOTE: Beds 99-106 represent the “Trenton. Lime-
stone” of the driller, but Woodward believes that
they are entirely Lower Trenton in age. He corre-
lates them with the Oregon-Tyrone Limestone of
Kentucky and with the Witten-Nealmont Lime-
stones of central Pennsylvania. Probably they rep-
resent the Woodway, Ben Hur, and Hardy Creek
sequence of Lee County, Virginia, which became
part of the Moccasin Formation of Tazewell County,

Virginia). the Clifford Formation in the eastern outcrop.
| Probably they also represent the 22 feet of sand at
Black River Horizons®(9,899-10,154") ________________ 255 { the base of the Hockenberry well in Butler County,

Pennsylvania, and the “Bellefonte” Sandstone that

112. 98999928 Dark fossil limestone, alternately crops out near Bellefonte and Dale Summit, Center
= dense and BBl e e 28 County, Pennsylvania. I1f the latter correlation is
112, 9928-10040 })nrk sty!olmc limestone; Tetrad- valid, then the higher portion of the Bellefonte Dolo-
, ium; vertical joints _____ o 112 ‘ mite of Pennsylvania is actually Chazyan,
114. 10040-10064 Dense .medmm to olive-gray partly Bed 130 forms the base of the Mid-Ordovician.
= shaly lmw.stom: ____________________ 24 Note that Prouty regards Beds 125 through 130 as
115, 10064-10154 Dark argillaceous limestone and

uppermost Beekmantown).
shale

1]
--------------------------- 90 ' Lower Ordovician Horizons (10,706-11,684") ___________ 978

TV - 7 ey g3 tre < 3 = . E Y
et as: (il e | O Iy ot tettIvonbl. ertitlad tho st
(:rnt.lon-lié e g ‘ e ShE mmh il in this symposium unequivocably identified the next
ra n Bolt sequence of Tazewell County, Vir- ‘ 900 feet and more as Beekmantown, There was not
ginia, and to the Hurricane Bridge Formation of { -1 reeml.ent howﬁgy where or hdw it should be
Lee (,‘m'lnt,v. Virginia. He also believes that there ' ali»',vmed ‘in'to units ,One suggestion was that an
:(t;v regional unconformities at top and bottom of | equivalent of the Bellefonte Dolomite :)i ?ennsyl-
¢ Black River Series). vania might extend down to about 11,037’, the
Chazy Horizons (10,154-10,706’) 062 Nittany equivalent down to about 11,500’, and the
| bottom portion might represent Stonehenge equiva-
TG, 10154-10218  Dense olive to medium-gray lime- ' lents. Viewed rtrom the Ohio region, the section
stone_—some——shales——__ . —— G4 i down to depth 11,319 resembles the Shakopee; the

117. 10218-10278 Onterbedded limestone and shale:
seme Tetradium

‘ sandstone next below could be the New Richmond;
__________________ 60
Interbedded limestone and shale: {
|
]
i

and the beds from 11,328’ to the base could be the
Oneota Dolomite., Prouty regards the top of the
Beekmantown as commencing at depth 10,537

1
3 £

—

7. 10218-10278
limestone; some dolomite ________ 113
2
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8430
8470
8535
8545
8600

8640
8675

NTH0
S8HH
8926
§995
9115
9120
9160
9275
9345
D410
9416
9480
9496
9500
9518

0523

v’ 4597
< 9530
“ 0534
< 0550

V9577
7 9590
v 9611
v’ 9618
v 9624
deilled 9665

9785
9790

-~ 9803

£ 9813
“H834
9838

9848
9857

8470
8535
8545
$600
8640

8675
8715

8750

8855
8925
S§H0H
9115
9120
9160
9275
9345
9410
9416
9480
9496
9500
9518
9523

9590
9611
9618
9624
9665
9785

9790
9803

9813

09834
9838
9848

9857
9861

—T VIRGINIA GEOLOGICAL SURVEY

Shale, light-gray, 10 to 209% red shale

Shale, light-gray, 20 to 40% red shale

Shale, gray, 20% light-gray siltstone, 159% limestone

Shale, medium-gray, 15 to 20% limestone

Shale, medium-gray, 10 to 16% light-gray siltstone,
20 to 30% limestone

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, 30 to
409% limestone

Skale, medium- to dark-gray, 20 to 25% limestone

Shale, medium- to dark-gray, 10 to 20% limestone

Shale, dark-gray to black, 10 to 20% limestone

Shale, dark-gray to black, 10 to 259% limestone

No sample

Shale, dark-gray to black, 25 to 30% limestone

Shale, medium-gray, 10 to 15% limestone

Shale, medium- to dark-gray, 20 to 25% limestone

Shale, medium- to dark-gray, 10 to 20% limestone

No sample

Shale, dark-gray and brown

Shale, black

Shale, dark-brown

Shale, black

Shale, black and dark-brown

Mohawkian Series
Trenton Limestone

Shale, gray and brown finely porous, 30% limestone

Shale, dark-gray to black finely porous, 409% lime-
stone

Limestone, 209% brown finely porous shale

Limestone, 20+to 509% brown finely porous shale

Shale, brown and gray finely porous, 30 to 50%

limestone \°C

Shale, black, mostly cavings and 5% limestone ’\3"/:\

Limestone, 20 to 35% brown finely porous shale.

Limestone, 10% brown finely porous shale, traces
of rough chert

Chert, blue and gray mottled and brown rough
chert, 25% limestone

Limestone, 15 to 25% brown and gray finely porous
shale, traces of very fine grains of sand

Limestone, considerable shale cavings, residues not
calculated

No sample

Limestone, 5% brown finely porous shale, trace of
brown rough chert and pyrite

Black River Group

|
S

Shale, gray finely porous, 40 to 556% lithographic e sk

limestone f i

Limestone, 15 to 35% brown finely porous shale /

{55

Shale, brown finely porous, 20% limestone (ch\, 51‘;/

l,inlms;tone, 10 to 35% gray and brown finely porous <
shale

S}mle, brown finely porous, 30 to 509 limestone
Limestone, 10% gray and brown tiqgly porous shale .

s AN

4

¢l

burp: 1wy ™

9861
9865

g% 9879
9894
9898
9916
9932
9946
9950
9957
10008

10027
10042

10065
10067
10102
10108
10112
10130
10133
10136
10148

10169
10180
10187
10191
10208

10237
10242
10249
10252
10256
10260
10267
10283
10287
10307
10312
10315
10319

10432

10465
10469

10477
10484
10487
10492

10495
10503

CORRELATION OF SANDHILL DEEP WEL 3

9865
9879

9894

9898
9916
9932
9946
9950
99567
10008
10027

10042
10065

10067
10102
10108
10112
10130
10133
10136
10148
10169

10180
10187
10191
10208
10237

10242
10249
10252
10256
10260
10267
10283
10287
10307
10312
10315
10319
10432

10465

10469
10477

10484
10487
10492
10495

10503
10507

n

MIEJIA
Limestone, 45% brown finely porous shale Y7
Limestone, 10 to 25% gray shale and brown finely
porous shale

Limestone, 5% gray shale and brown finely porous
shale

Limestone, 209% brown and gray rough chert

Limestone, 5% gray and brown finely porous shale

Limestone, 20% brown finely porous shale

Limestone, 5% brown finely porous shale

Shale, brown finely porous, 409 limestone

Limestone, 309% brown finely porous shale

Limestone, 5 to 10% brown [linely porous shale

Limestone, 5% hrown finely porous shale and very
fine grained sand

Limestone, 5% brown f{inely porous shale

Limestone, 5 to 15% gray shale and brown {inely
porous shale

Shale, brown finely porous, 30% limestone

Limestone, 20 to 50% brown finely porous shale

Limestone, 5% brown finely porous shale

Limestone, 45% brown finely porous shale

Limestone, 10 to 25% brown finely porous shale

Shale, brown finely porous, 209 limestone

Shale, brown finely porous, 50% limestone

Limestone, 20 to 30% brown finely porous shale

Limestone, 5% brown finely porous shale, traces
of barite and pyrite

Shale, brown finely porous, 20 to 50% limestone

Limestone, 30 to 40% brown fincly porous shale

Shale, brown fincly porous, 109 limestone

Limestone, 20% brown finely porous shale

Limestone, 5% brown finely porous shale, traces of
pyrite and barite

Shale, white to gray finely porous, 30% limestone

Limestone, 5 to 109 brown finely porous shale

Shale, brown finely porous, 10% limestone

Limestone, 309% brown finely porous shale

Limestone, 5% brown finely porous shale

Shale, brown finely porous, 10 to 30% limestone

Limestone, 59% brown finely porous shale

Shale, brown finely porous, 15% limestone

Limestone, 5 to 15% brown finely porous shale

Shale, brown finely porous, 30% limestone

Limestone, 5% brown finely porous shale

Shale, brown finely porous, 109 limestone

Limestone, 59% gray shale and brown porous shale,
traces of barite

Limestone, 5 to 10% brown finely porous shale and
brown rough and quartzosed chert,

Limestone, 35% brown rough and quartzosed chert

Limestone, 5 to 109% brown finely porous shale and
brown rough and quartzosed chert

Limestone, 25% brown finely porous shale and
brown rough quartzosed chert

Limestone, 5% brown finely porous shale

Limestone, 459% brown finely porous shale

Limestone, 5 to 10% brown rough and quartzosed
chert

Dolomite, 5 to 10% brown finely porous shale

Shale, brown finely porous, 30% dolomite

]

E

i
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Top Bottom Thickness
9477 9508 31
9508 9515 7
9516 9622 7
9622 9528 6
9528 9615 87
9615 9665 50

Shale;

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.

dark gray, slightly calcareous,
with some interbedded medium dark
gray, calcareous shale. Contains fos-
sils and fossil fragments.

Shale; grayish black, with some inter-

bedded medium dark gray calcareous
shale.

Shale; medium dark gray to dark gray,

interbedded. The medium dark gray
shale predominates and is highly
calcareous.

Middle Ordovician or Champlainian series,

1179 (?) feet

Trenton limestone, 214 feet

Limestone; very fine textured, medium

dark gray, argillaceous, with bands
of medium gray, very coarse, coquina
limestone. Interbedded with dark
gray calcareous shale. Very irregu-
larly bedded. TFossils and bands of
fossil fragments occur throughout
both limestone and shalg_. some of
which appear to be Refinesquina,
Dalmanella, Sowerbyella, gastropods,
brachiopods, pelecypods, trilobites,
crinoid stems, bryozoa, and ostra-
cods.

Cores No. 7-10 inclusive, 9416 to 9615

feet, bled gas along entire length of
core from bedding planes and stylo-
lites. Gas show recorded throughout
in mud analysis. Good shows record-
ed at 9480 to 9529 feet, 9539 to 9543
feet, 9562 to 9566 feet, and 9571 to
9596 feet.

Limestone; very fine textured, dark gray

to brownish gray to dark olive black,
with bands of gray to light gray,
coarse coquina limestone. Contains
20-25% interbedded dark gray to
grayish black shale. Irregularly
bedded. Fossiliferous throughout.

Drill stem test from 9571 to 9665 feet:

Tool opened with air immediately.
Very slight blow in 1 hour. Recovered
30 feet of gas cut mud.

WOOD COUNTY DEEP WELL REPOR ! 19
Top Bottom Thickness
9665 9694 29 Limestone; dense to very fine textured,

9694 9724 30
9724 9730 6
9730 9742 12
9742 9790 48
Kin o
9790 11,684 Cores No.
9790 9812 22
“ 9% of
. : /‘/'N
Y- 5 £,
Foeped
9812 9830 18
ANNae » Ls 3l
_— =
& by Movwn S
Iz ey + "l\:r“".l/, v
( 9830 9840 10
1
SOV

Limestone;

Limestone;

Limestone; as

dark gray to gray, slightly fossilifer-
ous, argillaceous, with some inter-
bedded dark gray to black shale.
Trace of metabentonite (?) at 9670
and 9680 feet. Trace of chert at
9688 feet. Show of gas recorded at
9670 to 9676 feet.

medium textured, gray to
dark gray, fossiliferous, with a little
interbedded gray to black shale.
Trace of calcite lined vugs at 9716 to
9718 feet showing oil stail. Trace of
metabentonite (?) at base.

coarsely crystalline, gray,
fossiliferous, with a little interbed-
ded gray to black shale. Show of
gas recorded at 9724 to 9730 feet.
above with an equal
amount of brownish gray, dense, sub-
crystalline limestone. Contains 10-
15% soft metabentonite from 9738-
9742, Gamma Ray log shows high
radioactivity at this same depth.
Show of gas recorded at 9730 to
9756 feet.

Top of Black River limestone

Limestone; dense, sub-crystalline, brown-

ish gray, argillaceous. lLeaves a very
fing clay residue aflter acid. Sparsely
fossiliferous. Trace ol chert.

12-55 inclusive. Cored 1894 feet, re-
covered 1892 feet.

Limestone; dense to very fine textured,

medium dark gray to brownish gray,
with wavy clay partings and numer-
ous stylolites. Lower 8 feet contains
minute tubes filled with coarse crys-
talline calcite. Tubes are generally
10”7 to 15”7 in diameter and .50” to
75" long. Orientation is at random,
but the majority approach vertical.
Vertically jointed. Somewhat fos-
siliferous. Slight show of gas record-
ed from 9794 to 9812 feet.

Limestone; dense to very fine textured.

light brownish gray, with interbedded
dark gray, calcareous shale. Lime-
stone contains minute tubes like
those described above. Vertically
jointed. Only occasional fossils ob-
gserved.

Limestone; dense to very fine textured,

medium dark gray to brownish gray.
with a little interbedded dark gray
calcareous shale. Contains numer-
ous stylolites. Wavy bedded. Lime-
stone contains minute tubes like
those described ahove.




T W%:bmemm GEOLGGICAL SURVEY ' . . .  WOOD COUNTY DEEP WELL REPORT =~ 21
Top Bottom Thlckness L : 7 o i . ‘ R _" ~ Top Bottom Thickness : . . S
9840 10,040 200 - Limestone, densa to very ﬁne textured _ oo 10,668 10,5687 © 19 As above; dolomite contams occasmnal ';
: o : ) light gray. to dark gray to brownish, " ; o Lo ‘ Xﬁgysﬁ?ep ;Stlgﬁz quartz sand grains

Ta; ntains occasional dark gra ) - ‘ i
galm;";rg(?us, shale partings and nugmez:: g_fz, : 10,687 10,692 6 Dolomite; very fine textured, dark gray
_ous stylolites, also occasional zones ‘f@‘/ : : , to olive gray, argillaceous, with oc-
of “tubular structures described pre- & . ) ] . casitt)inal hf,hlin interbeds-of dark gray,
usly. omewhat  fossiliferous T : - : pyritic shale
.Zlix‘;oflgyhout Swlittlﬁ occasional coquina o 10,682 -10,673 81 Dolomite; very fine . textured, gray to
zones. Lenses and irregular masses) v : dark gray, argillaceous, with a very
of olive black chert occur from 9891} not on little interbedded, dark gray, pyritic
) : to 9895 feet. Some vertical jointing. ) ) sﬁlmle. Irregular putches ol‘-_ a.nhydr{te.
10,040 10,439 09 Limestone dense to very fine textured, f ‘ ‘ Eﬁéiiﬁ‘fﬁné"gf :m(): :‘Sclrysxilt“iﬁ;mlllél:
‘ ’ ‘ ‘ ay to- olive dark " gray t lark‘ . i ‘ < g
' g:"a; %ontla‘;ns (:ccasi%ngl zf,’ne‘s of 0 i : 10,673 . 10,674 1 Sandstone; fine to medium p.mmed light
light , medi tured lime- ‘ * T , : gray.
sﬁ;:feera§§a¥nag1;d;;¥hrf§: grelalﬁgi , 10,674 10,687 13 Dolomite; very fine textmed, gray to
tions of dark gray to black, calcare- ' ’ _ light brownish gray, argillaceous,
ous shale. Two thin bands of medium : - “with a very ht;cle interbedded medium
textured, brownish gray dolomite oc- : : : ‘ : gray, dolomitic, shale. - .
cur at 10,278 to 10,2g79 };eet. Bedding, . : ‘ 10,687 10,694 7 Sandstone; fine to medium grained, gray -
. for the most part, is irregular. Con- ‘ R . . to light gray to white. Upper por-
tains minute tubular structures filled : ' o . tion ig highly dolomitic an‘d_ some:
with coarsely crystalline calcite and ‘ . v o \yhat finer than lower, Grains are
many stylolites. Olive black nodular . . s rounded ~ and frosted. .Occusmnal
chert zones occur at 10,41, 10,043 L ) coarse to granule size. grains at base.
: : ) - and 10,391 feet. : : 10,694 10,695 - 1 T)olomi.te; dense, gray, very simdy. Sand
10,439 - 10,469 30 . Limestone; dense to very ﬁne textured, ) : . . ‘ ~ . grains range from very fine to ‘ﬁl_xe
: dark gray to olive gray. Illeguldrly . ‘ and are rounded and frosted... Thin
bedded ~ with numerous - stylolites. ' . dark gray shaly zone near middle. .
‘Containg minute -tubular structures - - 10,695 10,707 12 Smndstone, mostly medium gmmed but
filted with - coarsely crystalline .cal-- " ’ . . , ranges from silt to granule size; Tight ™
cite.” Wavy . ¢lay partings throughout. : S : g..reerll.sl.1 gray with streaks of wlu.ter
Gas™ show recorded throughout this ’ : . dolomitic. Coarse and granule size
; ) - R unit. . - : ] grains are concentrated in lower 4
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DESCRIPTION OF CORES

I' VIRGINIA GEOLOGICAL SURVEY

By Leonard D. Harris and Russell R. Flowers

(All thicknesses stated in feet)

Core 7 (49')
Unit 1 (38.9)

Shale. Slightly calcareous dark-gray shale inter-
bedded with medium-dark-gray calcareous shale.
The slightly calcareous shale predominates. Dands
of fossil Iragments from 0.01 to 0.1 thick scat-
tered throughout. Fragments of brachiopods, bryozoa,
and crinoid stems.

Unit 2 (10.1")

Shale. Predominantly medium-dark-gray calca-
reous shale with interbeds of grayish-black figsile
shale and dark-gray shale. The grayish-black shale
in units from 0.05 to 0,2 thick. Bands of fossil frag-
ments scattered, averaging 0.01 thick.

Core 8 (50.0")
Unit 3 (12.1)

Predominantly calcareous medium-dark-gray shale
with some grayish-black shale. IFossil fragments in
zones. The grayish-black shale is in units from 0.01
to 0.2 and the calcareous medium-dark-gray shale is
in units from 0.2 to 0.9 thick.

Unit 4 (4.0")
50-50 grayish-black shale and medium-dark-
gray to dark-gray interbedded shale. TUnits from
0.4 to 1.0, The grayish-black shale has bedding plane
calcite from 0.01 and less thick. |
Unit 5 (15.1")

Shale. Predominantly grayish-black shale with
interbeds of medium-dark to dark-gray calcarcous
shale. The grayish-black shale occurs in units from
0.2 to 2.0 thick and the medium-gray shale in units
from 0.1 to 0.4, Fossil fragments in bands. -

Unit 6 (3.1)

Shale.

Shale. 50-50 interbedded grayish-black and medi-
um-dark-gray and dark-gray calcareous shale. TUnits
from 0.2 to 0.4 thick—slickensided.

Break in core 0.2
Unit 7 (7.5")
Shale. Predominantly grayish-black shale. The

unit is highly jointed with the joints trending 20 to
40 degrees to the horizontal plane of the core. This
part of the core seems to be jumbled, as if some of the
pieces are not in place. The upper two feet is more
calcareous with calcite veins mostly in joints, some
along bedding surfaces.
Break in core 1.0’
Unit & (7.0")

Shale. Interbedded 60-40 dark-gray shale, slightly
calcareous, and medium-dark-gray calcareous shale.
Bedding plane calcite in veins about 0.01 and some
fossil fragments. Dark-gray shale is in units from 1 to
2 feet and calcareous shale is in units of 0.6,

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

9,454.9-9,465

9,465-9,515
9,465-9,477.1

9,477.1-9,481.1

9,481.1-9,496.2

9,496.2-9,499.3

9,499.3-9,499.5
9,499.5-9,607

9,607-9,508
9,508-9,616

WOOD COUNTY DEEP WELL REPORT

Core 9 (50.0)
Unit 9 (7.3")

Shale. Predominantly grayish-black in units from
0.6 to 1.5. There are calcite stringers along the
bedding surfaces. There is some medium-dark-gray
calcareous shale in units 0.3 to 0.6.

Unit 10 (6.1")

Shale. Predominantly calcareous medium-dark to
dark-gray shale. In units from 0.2 to 0.5. Some
calcite veins along bedding surface of the dark-gray
shale.

Unit 11 (36.6")

Limestone and shale. Interbedded nodular lime-
stone and shale. The limestone varies from silt size
to very coarse coquina, but it is mostly silt size. The
silt size limestone is medium dark gray and the
coarser material is medium gray. The limestone is
argillaceous in wavy beds from 0.2°to 0.5”thick. There
are some discontinued blebs of the lime in the shale
and the shale seems to lap over the lime masses. The
coquina is more predominant in the upper two [leet
but occurs in scattered zones throughout the shale.
The shale is dark gray and carries abundant fossils
concentrated in stringers. Some of the fossils appear
to be Rafinesquina, Dalmanella, Sowerbyella, guastro-
pods, pelecypods, crinoid stems, bryozoa, and ostra-
cods.

Core 10 (50.0")
Unit 12 (b5.6")

Limestone and shale. 50-50 interbedded nodular
limestone and calcareous shale. The shale is dark-
gray to medium dark gray, highly fossiliferous with
coquina zones.
thick. There are some blebs of limestone 0.2 x 0.1°
scattered in the shale. The limestone is dark gray to
olive black, silt size to coarse size, with the silt size
lime predominating.

Unit 13 (7.1)

Limestone and shale. 50-50 interbedded coquinoid
limestone and shale. There are two types of lime-
stone: one is silt size, dark-gray to olive-gray, and the
other is coquinoid, which is predominant. The lime-
stone beds are irregular but not as nodular as above.
They occur in units from 0.2 to 0.4 thick. The shale is
calcareous and has many stringers and zones of fossil
fragments. In some places the shale has as much as
50% coquinoid stringers. It is in units from 0.05 to
0.8 thick. At 2.2 from the top, graptolites occur. lros-
sils include Cornularia, trilobites, Dbrachiopods, and
bryozoa.

Unit 14 (3.8")

Shale and limmestone. 60-40 interbedded shale and
limestone, mostly shale. Two types of limestone; the
silt, size lime and the coquinoid lime, dark-gray lo
olive-black. The shale is dark-gray with a few scat-
tered zones of fossil ragments,  There seem to be
many pelecypods and some gastropods, trilobites, and
brachiopods.

Unit 15 (10.8")

Shale. Dark-gray, slightly calcareous, with some

grayish-black shale. There are laminae and zones of

It is irregular in units from 0.2 to 0.5

Do

Depth in feet
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9,5615-9,522.¢
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fossil fragments. It contains many pelecypods, some
brachiopods, trilobites, cephalopods, and gastropods.
Unit 16 (3.3")

Limestone and shale. 50-50 interbedded limestons
and shale. The limestone is mostly coquinoid with
som= silt size in beds from 0.2 to 1.0 thick, more regu-
larly bedded than before. The dark-gray to grayish-
black shale has laminae and 0.5 zones of coquina,
very fossiliferous.

Unit 17 (19.4")

Limestone and shale. Interbedded limestone and
shale, mostly limestone, 70-30. The limestone is pre-
dominantly coquinoid, dark-gray to olive-black, in
beds from 0.1 to 0.8 thick, wavy to nodular, becoming
more even in the lower part. The shale has stringers
and zones of fossils and is dark-gray. Trilobites,
pelecypods and many brachiopods.

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

Limestone and shale. Mostly limestone, 80-20.
Limestone dark-gray to brownish gray with a very
few beds of medium-light-gray. Most of the lime is
very fine to silt size with some coquina in beds from
0.2 to 0.5, The limestone has wisps of shale and is
irvegularly badded. The shale is dark-gray in units
averaging 0.1 thick.

Unit 19 (4.5")

Limestone and shale. Limestone predominating,
80-20.  The limestone is silt size, brownish-black,
sparsely fossiliferous. The beds average 0.4, Wavy
bedded. The shale is dark-gray with very few [ossils.

Unit 20 (22.5')

Limestone and shale. Limestonz predominating
90-10.  The limestone is coquinoid and mostly fine
grained. Some of the beds appear to grade upward
from coarse to fine. The beds average 0.5 but are
from 0.1 to 1.0 thick. This unit is rather even bedded
but there are some wavy beds with clay wisps.
Brownish-gray to dark-olive-black with some medium-
gray beds. The limestone is fossiliferous but the
fossils are not well preserved, mostly (ragmental.

Unit 21 (18.8")

Limestone and shale. Mostly limestone 85-15.
The limestone is interbedded, fine, and coquinoid
about 30% coquina. It is brownish-gray to dark-gray,
olive-black and the beds average 0.6; they are even
to irregular. The shale is dark-gray to grayish-black
and the lower 5 feet has some blebs of limestone
0.05 to 0.02. It appears to be interformational con-
glomerate. Sparsely fossiliferous, gastropods occur
at 7.5 feet from the base with clay filling the test.

Drilled 125.0°

Core 12 (49.0")
Unit 22 (1.39)

Limestone, The limestone is dense, medium-dark-
gray to olive-gray, has wavy clay partings that are
about 0.001 thick. Brachiopods occur along the part-
ings and the partings are from 0.01 to 0.2 apart.

Unit=23-(3.3%)

The limestone is fine grained with
Some of the denser material seems to be
and has rounded masses that resemble

Limestone.
some dense.
disturbed

VIRGINIA GEOLOGICAL SURVEY

Depth in feet

9,592.3-9,595.6

9,595.6-9,615
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9,623.7-9,646.2
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9,791.3-9,794.6
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oolitic structures. A few wavy partings of clay and
some fossil fragments. The color is medium-dark-gray.
Unit 24 (1.0")

Limestone. The limestone is dense, medium-dark-
gray, to olive-gray, wavy bedding, partings about 0.5
apart, wavy partings are dark-gray shale.

Init 26 (5.3’

Limestone. Limestone is dense to fine, meduim-
dark-gray to olive-gray. The dense material has wavy
partings about 0.5 apart. It is about 50-50 dense and
fine lime interbedded.

Unit 26 (2.6")

Limestone. The limestone is dense, olive-gray,
stylolitic, with a few wavy, dark-gray shale partings.
Unit 27 (4.0)

Limestone. Silt size with irregular patches of
calcite crystals that are ccarse. "These crystals seem
to fill tubular structures or circular areas, mostly
parallel to the bedding. The color is olive-gray to
medinm-dark-gray. Some pyrite blebs, and the beds
are somewhat laminated.

Unit 28 (4.6")

Limestone., The limestone is dense, olive- gray to
dark-gray. The beds have vertical tubes aboul 0.02
long filled with coarse crystals of ealeite.  Vertical
jointing about 0.3 apart, The beds seem to be lam-
inated and slightly pyritic.

Unit 29 (17.39)

Limestone and shale. 50-50 mlmlwd(lvd limestone
and shale. The limestone is medinm-dark-gray to olive-
gray, very fine silt size. There are some circeular areas
and tubular structures with coarse crystalline calcile
filling. Vertical jointing evident. Some fossil brachio-
pods along the bedding surfaces. The shale is dark-
gray, calcareous.

Unit 30 (5.9")

Limestone. Dense, medium-dark-gray to olive-gray,
wavy bedded 0.05 to 0.2 thick. The wavy bedding is
due to argillaceous partings that are dark-gray.

Unit 31 (2.5")

Limestone. Very fine silt size, olive-gray to medi-
um-dark-gray with a few partings of argillaceous lime-
stone or calcareous shale. Not wavy bedded. Some
blebs of coarsely crystalline calcite. Vertical jointing.

Unit 32 (1.2

Limestone. Olive-gray to mm‘nnn«lm‘k-gruy. silt
size, wavy bedded. Some bryozoa stems and brachio-
pods. Vertical jointing.

Core 13 (50.0")
Unit 33 (8.5%)

Limestone and calcareous shale. The limestone
is silt size with some fine grained material, olive-
aray to medium-dark-gray, wavy bedded. The wavy
bedding is due (o calcareous shale partings. The
shale contains some blebs ol limestone and is medium-
dark-gray. Vertical jointing evident.

Unit 34 (4.2")

Limestone. Dense to silt size, dark-gray uLuli\'e-
gray. There are some circular to ubular areas,

throughout that are filled with coarsely crystatine
calcite, they average about 0.1 long and 0.02 to 0.8
across. Some argillaceous partings and films.
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