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Lithologic Descriptions of Cores and Exposures of Devonian Shale

and Associated Strata in Ohio along Lake Erie
by
Ronald F. Broadhcldl/, Roy C. Kepferle, and Paul Edwin Potterl,
INTRODUCTION

The rock stratigraphic framework of the Devonian shale in northern
Ohio shows greatest variation from west to east, normal to depositional
strike (Harris, de Witt, and Colton, 1978, p. 162; Janssens and de Wite,
1976, p. 2-3; Wallace, Roen, and de Witt, 1977). Thus, the detailed des-
cription of available cores and exposures along this line should afford
a basis for comparing rock units with known occurrences of natural gas
in the local area. Extrapolation of these data could serve as a tocol
for predicting potential finds of gas along depositional strike, where
gas distribution is controlled by stratigraphy.

The locacions of nine cored drill holes and eleven outcrops from
which sn;plel were studied are shown in figure 1. In this paper, we
describe 5600 feet of core and 756 feet of outcrop section as a basis
for further study.

The shale units along Lake Erie are separated by recognizable
differences in content of olive-black shale, gray shale, or greenish-
gray shale and siltstone. Boundaries between laterally gradacional

units are necessarily somewhat arbitrary. The eastward increase in

A,Univarsity of Cincinnati, Department of Geology, Cincinnati, Ohio 45221
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northern Ohio.



thickness of the shale sequence i{s accompanied by an increase in the
proportion of gray shale and siltstone, and the stratigraphic names in
the east differ from those in the west (figs. 2 and 3).

The stracigraphic names are used to reflect natural subdivisions
for surface and subsurface mapping. No new names are introduced here,
although the usage of Three Lick Bed equivalent of the Ohio Shale for
the upper, western extension of the Chagrin Shale follows that of
Frank Majchszak (written communication, 1979). The good subsurface
correlation of units in northern Ohio with those in northern Pennsylvania
and western New York is shown in figure 4.

Ganma-ray logs of cores and cutcrops were made by using a hand-
held scinti{llometer as described elsewhere (Provo and others, 1978;
Ettensohn and others, 1979) and are an important supplement to the lithic
descriptions. The gamma-ray logs are especially helpful in correlating

surface units with subsurface units.
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DESCRIPTIONS OF SECTIONS AND CORES

Lithologic names used in the following section descriptions are
based on visual inspection. Colors refer to those of the rock color
chart (Goddard and others, 1948) and are of the dry rock, except
where otherwise noted. Qualitative descriptions of bedding thickness
(e.g., thinly bedded) are from Ingram (1954). Designations such as
Tb, Tbe, etc., are used to describe Bouma sequences in siltstone beds.
Lower case letters refer to the specific Bouma units present; for
example, Tbc indicates a siltstone bed containing a b Bouma unit over-
lain by a ¢ Bouma unit (Bouma, 1962, Fig. 8). The symbols used in the

sections shown in the rest of this report are explained in figure 5.




Figure 5.
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Huron River se~tion, Huron County, Ohio
(Locality 1, fig. 1)

Excellent section (fig. 6) of Huron Member of Chio Shale exposed along
the West Branch of the Huron River about 2.5 miles northeast of Monroeville
in Ridgefield Township, Kimball quadrangle, Huron County, Ohio (Ohio Coord-
inate System: North Zone, 1,952,000 ft E, 587,200 ft N). Base of section
i{s at the base of the cliff south of the intersection of the Huron River
with Lamereaux Road. This section is at the type locality of the Huren
Member of the Ohio Shale as designated by Newberry (1870). Described and
measured with hand-level and tape by R.F. Broadhead on July 23, 1978.

Devonian (incomplete): Thickness
Ohio Shale (incomplete, 54.3 ft+): (feet)
Upper part of Huron Member Unit Cumulative

(incomplete, 24 ft+):

50. Shale, black (N1); weathers a grayish
red (10R4/2) and light brown (5YRS5/6);
silt is present »s sparse laminae a fow
grains thick or as disseminated grains;
petroliferous; parts into brittle plates
1 to 10 mm thick. Lower contact is abrupt
and planar. Top of unit {s overgrown with
grass and traes. Contains large, black,
spheroidal to ovoid carbonate concretions
4 to 5 feet in diameter. Unit is a
conspicuous bed of shale, which is more
resistant to weathering than the inter-
bedded units exposed. Foerstia found
near base of unit....cvovverossnsnccncsnes 24.0 24.0

Middle part of Huron Member (incoaplete 30.3 ft+):

Units 1 th-ough 45 consist of an intercalation of medium-gray (N4-N3)
shale with very dark gray (N2) and black (N1) shales. The medium-gray
shales contain small amounts of disseminated silt and weather dark
reddish brown (10R3/4) and light brown (5YRS5/6). The shale typically
parts in plates 1 to 6 mm thick below unit 30. Above unit 30, partings
are 1 to 20 mm thick. Units weather and produce blocky, tabular, or
platy weathering expressions. White and yellow sulfate minerals are
common on weathered surfaces. Thin coatings of sulfate minerals are
commonly found on weathering surfaces. Pyrite is seldom seen. The
medium-gray shale beds are less resistant to weathering than the

dark shales and are plastic when wet and weathered. The dark-shale
beds weather grayish red (10R4/2) to light brown (5YRS5/6). They part
in 1- to 6-mm-thick brittle plates. Silt i{s present both as disseai-

10
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nated grains and as thin white to light-gray laminae a few grains thick.
Contacts between t.e beds of light and dark shale are abrupt. Individ-
ual beds are laterally continuous and have uniform thickness except in
the lower 10 feet of the section where cthey commonly pinch and swell
and where light and dark shales intertongue. Although bedding contacts
in the upper parts of unit 1 through 49 are planar or slightly undula-
tory, near the base of the seaction amplitudes are commonly 6 or 8

inches and some are greater, and wavelengths are from 6 to 20 feet,

A few high-angle soft-sediment faults are present in the lowermost

10 feet.

Described below are thicknesses of beds 1 through 49 and features
of individual beds that are exceptions to the generalized descriptions
given above.

Devonian-~continued: Thickness
Ohio Shale--continued: (feet)
Middle part of Huron Member--continued: Unit Cumulative

49. Shale, medium-gray, containing sparse
globular pyrite and some fine-grained,
pedium-gray, carbonate concretions
that have the form of flattened
spheroids as much as 2 ft in diameter

and 1 ft thick civvvnnsvecvccascennnaes 1.7 25.7
48. Shale, black +....... sesssssvscsssserss 0.2 25.9
47. Shale, medium-gray ...... sasesasEesehe . 0.6 26.5
46. Shale, black c.cceccovrsscvccscssessssss 0.l 26.6
45. Shale, medium=8ray ....cosvvssnnaces see 0.5 27.1
44. Shale, black ccecevesscccccscsvsnssccee 0.2 27.3
43. Shale, medium=gray ..cveosecccccsssnssass 0.4 als?
42. Bhala, Blatk seseseessasnasanasassihs e 0.2 27.9
41. Shale, medium=Bray cveccececcsasscnsses 0.7 28.6
40. Shale, black .ccccvevevsssccscacssrsess 0.l 28.7
39. Shale, medium=gray .ccceseevescss sesees 0.1 28.8

13




Devonfan--continued:
Ohio Shale--continued:
Middle part of Huron Member-—continued:

38.
37.
36.
35.
34.
33.
32.
3l1.
30.
29.

28.
27.
26.

25.

Shale, black cecvervverecscrensccccasans
Shale, medium=-8ray sseevesesassssvnsnens
Shale, Hlack csesevcrcvreccccoccssscssasns
Shale, medium=BTaY seevscrvvrvecssccnaes
Shale, black, sparse pyrite ...cceeveees
Shale, medium=gray ceseesvsvcssssncccces
Shale, bDlack ccceececcancscnscnssssnnenes
Shale, medium-gray ...cccovecacacccnanas
Shale, black sevsveevsvsrvrrncsncencacacas

Shale, mediun-gray, containing 3 percent
black ‘hal. lamﬂa LR R N O B B B

Shale, black cvevecvevevsccceccacs ceasas
Shale, medium=Bray secsessevesvsrsvssnscns
Shale, Black scievevsccrscrersnronenases
Shale, medium-gray, containing 5 percent
black shale laninae, which pinch and

SWell ccivvsvsvsvcersvenssssnvcsansccnas
Shale, black vevevsvscscrcesnscscrcnnnss
Shale, med{um=8ray ...cccevecvescssesens
Shale, black seevveee tsvserasecsasaas coe
Shale, 0ediun=gTaY ciecssvscsvnsrcsossnns
Shale, black .ccececcvcnasccscrsssnscnnce

Shale, medium=gray .....cccoeceeee ssessns

Shole, BI8CK cccvevvvcocssasnrscsnssssas .

14

Thickness
(feet)
Unit Cumulacive

0.2 29.0
0.2 29.2
0.1 29.3
0.1 29.4
0.8 . 30.2
0.9 .1
0.2 1.3
0.4 1.7
1.9 33.6
5.3 38.9
0.2 39.1
0.2 39.3
0.2 39.5
2.2 41.7
0.% L2.1
0.2 42.3
1.0 43.3
0.1 43.4
0.2 43.6
0.2 43.8
0.3 44,1




Devonian--continued:

Ohio Shale--continued:
Middle part of Huron Member--continued:

17. Shale, medium-gray, containing 5 percent

black shale laminae,which are
laterally undulose and uniform
tn thick"e'. L A B B R I B B B I O B B

16. Shale,
15. Shale,
14. Shale,

13. Shale,
12. Shale,

11. Shale,

10. Shale,
9. Shale,
8. Shale,
7. Shale,
6. Shale,
5. Shale,

4. Shale,
3. Shale,
2. Shale,

1. Shale,

Black tcscecacccractscstanccnnne
Dedium=3TaY ceevecccrsessrccsans
black «:eesvevscassanssssasansass
DediUM=RTAY cccesescervecsscscen
Red{un=fraY ccccocsscossccasncas
black cevevevevcevsnssnonsensnse
DediUB LAY sescccecscacsossonas
Black sececevosescvssnevecrenene
Dediun~BLAY scscesecassacasacans
very dark Bray ...ccecececcencsces
mediun-gray .............:......
black seevresvvsssvscnsvscscsans
Dediun-BTaY cesccccsaccsascnaane

blle LU RN A I I B R I N

medium-gray, containing 5 percent

thin to very thin black-shale beds,
vhich are laterally undulose lenses 1
to 4 ft lcng and as thick as 0.1 to

0.3 (e

L

15

Thickness
(feet)

Unit Cumulative

1.3 45.4
0.2 45.6
0.7  46.3
0.7  47.0
0.2  47.2
0.8  48.0
0.2  48.2
0.3  4B.5
1.3 45.8
0.6  50.4
0.8  51.2
0.5  51.7
0.5  52.2
0.3 52.5
0.3 52.8
0.3 53.1
1.2 54.3




Drill Hole at Prout Station, Erie County, Ohio

(Locality 2, fig. 1)

The lower part of the Furon Member of the Ohio Shale and the

Olentangy Shale (fig. 7) are represented in core from Prout Station,
in lot Q-3 of Oxford Township, Kimball quadrangle, Erie County, Ohio,
North
approxi-
mately 697 feet. The hole was drilled in 1957 by the Ohio Division
of Geological Survey. Logged by R.C. Kepferle and R.F. Broadhead on

1 1/2 miles east of Bloomingville (Ohio Coordinate System:

Zone, 1,946,400 ft E, 613,550 ft N). Surface elevation:

May 3, 1979. Cored interval 5-130 ft.

Devonian (incomplete, 121 ft+):
Ohio Shale (incomplete, 51.8 ft+):
Lcwer part of Huron Member
(incomplete, 51.8 ft+):

12. Shale, medium-dark-gray (N4) to dark-
gray (N3) containing abundant Tasmanites
and rare pyrite. A bed of greenish-gray
(5C5/1) shale 0.1 ft thick is present
8C 15.9 FE scvvccccocacnansenerecsssansesns

11. Shale, dark-gray (N3), 50 percent, and
greenish-gray (5G5/1), 50 percent. Bed
thickness ranges from less than 0.1 ft
to as much as 0.4 fr. Lower contacts
of gray shales are burrowed. Black
shales contain abundant Tasmanites and
have sharp planar bases ....ceececeassone

10. Shale, greenish-gray (5G5/1), 70 percent,
and dark-gray (N3), 30 percent; beds
range in thickness from less than 0.1
to 0.6 fr. Basal contacts of gray
shales are burrowed. Black shales
contain abundant Tasmanites and have
sharp and planar lower contacts ...cses.

9. Shale, dark-gray (N3), 60 percent inter-
calated with greenish-gray shale (5G5/1),
40 percent, in beds wmostly thinner than
0.05 fc but with some as thick as 1 fc.
The black shales are burrowed and contain
abundant Tasmanites .....evevevscccsnnns
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Thickness
(feet)
Unit Cumulative
8.6 8.6
> 1% | 12.3
7.3 19.6
12.0 31.6
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Devonian--continued:
Ohio Shale--continued:
Lower part of Huron Member--continued:

Shale, dark-olive-gray (5Y3/1), pyritic,

and some interlaminated greenish-gray

shale. Coatains common to locally

abundant thin calcareous silt laminae

and abundant Tasmanites. The base of

unit 8 i{s sharp, planar, pyritic,

and glauconitic cececvevscescasavsvrssscnasene

Prout Limestone of Stauffer (1907) (15.5 ft):

7.

6.

5.

Limestone, light-olive-gray (5Y6/1)
v“m c.lci“dite LR B B B B R R R O B B L L

Limestone “wackestone of Dunham, 1962),
olive-gray (5Y5/1) containing pyricized
brachiopods and some small chert

nOdUICl L I I R L I R R

Limestone (mudstone of Dunham, 1962,

grading down to wackestone), medium-
light-gray (N6) containing thin-shelled
brachiopods and small corals .....ccoevuvnnees

Limestone (mudstone of Dunham, 1962,

grading down to a wackestone), medium-
light-gray (N6) containing thin-shelled
brachiopods and small corals ..esevvvrnnenans

Limestone (mudstone of Dunham, 1962,
at top grading to wackestone at base),
mediux-light-gray (NE) containing
thin-shelled brachiopods and small

Corﬂh L R R I R I B

Plum Brook Shale of Cooper (1941) (46.7 ft):

2.

Shale, medium-gray (N5), calcareous,
containing bryozoans, corals, crinoids,

and brachiopods; increasingly calcareous
downward. A pyrite layer 0.2 ft thick

is present at 109.8 f£ ..cvvvercvccssscrncee
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Thickness
(feet)

Unit Cumulative
20.2 51.8
5.0 56.8
1.6 58.4
3.8 62.2
3.9 66.1
1.2 67.3
46.7 114.0



Thickness
(feat)
Unit Cumulative

Devonian--continued:
“Big Lime" (incomplete, 7 ft+):

1. Limestone (wackestone of Dunham, 1962),
olive-gray (5Y5/1), siliceous, and
fossiliferous, containing abundant
brachiopods. Base of unit not reached
tn COTE cvcvssasastosnavsssssscistssssnasnsnnas 7.0 12100

Drill Hole B-19, Eri. County, Chio

(Locality 3, fig. 1)

Drill hole B-19 of the Erie County Nuclear Power Plant is about
1.5 miles northeast of Berlin Heights, Berlin Township, Berlin Heights
quadrangle, Erie County, Ohio (Ohio Coordinate System: North zone,
2,006,989 fr E, 611,971 fcr N); it was completed November 8, 1978.
The core includes the Three Lick Bed of the Ohio Shale (incomplete),
the Huron Member of the Ohio Shale, and the Olentangy Shale (incomplete),
from a surface elevation of 656.5 feet (fig. 8). Logged and sampled
by R.C. Kepferle, R.F. Broadhead, and G. Hinterlong on December 6, 1978.

Devonian (incomplete):
Ohio Shale (incomplete 273 ft+):
Three Lick Bed (incomplete 41.8 ft):

15. Clay, silcy, mottled light gray and
or.nge e T E R I B B L B L L 6.0 &-o

14. Shale, gray, badly weathered ......ccccvauues 1.5 5.5

13, Shale, dark-gray (N3), 95 percent; inter-
bedded with 5 percent thin, 0.1-ft-thick,
greenish-gray shale. Dark-gray shale
contains a few gray silt laminae and 2bundant
Tasmanites. Contacts between dark and
1ight shales are sharp. A gray, cone-in-
cone limestone bed, 0.1 ft thick, is at 12.5
fEEL .ccsvcevsvsvrscccsassssasannsssvvesccsase 21.7 7.2
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B-19, Erle County Nuclear Power Plant (locallty 3, fig. 1),




Devonian--continued: Thickness

Ohio Shale--continued: (feet)
Three Lick Bed--continued: Unit Cumulative

12, Shale, medium-gray (N5), 50 percent, and
SO percent olive-black (5Y2/1) shale in
thin beds, 0.2 to 0.3 feet thick. Gray
shale contains abundant Tasmanites and
flattened horizontal burrows. Black
shale is pyritic. At 33.3 ft there is
a light gray cone-iu-cone limestone
layer 0.1 fc thick, and at 36.0 ft a
0.1-ft-thick swelling clay «.covsveccccas 14.6 41.8

Upper part of Huron Member (91.7 ft):

11. Shale, dark-gray (N3), silty pyritic,
containing abundant Tasmanites. Very
thin silc laminae exist at 45.5 and 60.1
feet. A few medium-gray (N5) shale beds
0.05 to 0.3 ft thick are present through-
out the unit and have abrupt slightly
undulose contacts with the dark-gray
shale; a few contacts are burrowed.
Cone~in-cone limestone layers, each
0.1 fr thick, are at %8.2 and 57.4 feer . 72.4 114,2

10. Shale, medium-gray (N5), S5 percent,
thinly interbedded with pyritic,
dark-gray (N3) shale beds, which
are 0.1 to 1.5 ft thick. Contacts
AY0 ADTUPE .sccccescasanensasscsassonsossse 4.1 118.3

9. Shale, olive~black (5Y2/1) and
pyritic, 99 percent; contains abundant
Tasmanitaes and is interbedded with a
few 0.01- to 0.3-fr~-thick beds
of medium-gray (N5) shale ...cvvevevanae 15.2 133.5

Middle part of Huron Member (46.9 ft):

8. Shale, medium-gray (N5), 60 percent,
and 40 percent thin interbeds of olive-
black (5Y2/1) shale, 0.03 to 0.05 ft
thick. Both shale types are pyritic and
have abrupt contacts. A thin siderite
nodule is present at 145,15 ft and many
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Devonian--continued: Thickness

Ohio Shale--continued: (feet)
Middle part of Huron Member--continued: Unit Cumulative

thin silt laminae are present at 180.3
ft. Top of unit contains a few flattened
horizont.l burrw. LR N I I O B B ‘6.9 180.6

Lower part of Huron Member (92.8 ft):

*7. Shale, olive-black (5Y2/1), 98 percent,
silty and pyritic, with a few olive-
gray (5Y4/1) shale interbeds, 0.1 to
0.5 ft thick. The interbeds contain
horizontal burrows filled with black
shale. Very thin silt laminae, generally
more than 1 cam apart, are abundant. A
0.3-fc-thick silt layer having an irregu-
lar base is at 203.25 ft ..vevcccciasansonan 25.0 205.4

6. Shale, olive-black (5Y2/1), 80 percent;
interbeds of medium~-gray (N5) shale,
20 percent, typically range from 0.05
to 0.4 ft in thickness. Black shale
is pyricic and contains abundant
Tasmanites. Most of the lower con-
tacts are sharp, although a few are
gradational. A thin vitrinite layer
is ac 236.2 fr and two l-cm-thick
silt laminae are at 229.6 and 231.8 ft ..... 40.4 245.8

#*5, Shale, olive-black (5Y2/1), 95 percent;
nediun~gray (N5) shale, 5 percent in
beds 0.1 to 0.2 ft thick. Black shale
contains abundant Tasmanites and is
pyritic. All gray shale beds are
bioturbated and have black burrow
fillings. Thin pyritic silt layers
are present at 251.55, 258.75, 262.35,
and 265.00 £e8C .ccsancnccnccsnvevensscsssas 27.4 273.2

* USGS (U.S. Geological Survey) collection 9981-SD from 205.1-205.3 ft,
near base, contains conodont elements Palmatolepis glabra (Anita G.
Harris, written communication, Jan. 19, 1979).

*% USGS collection 9974-SD from 254.4 ft contains the linguloid brachiopod
Barroisella? (J. T. Dutro, Jr., written communication, Dec. 22, 1978).
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Pevonian--continued Thickness

Olentangy Shale (incomplete, 72.8 ft): (feet)
Upper part (10.8 fc): Unit Cumulative

4. Shale, greenish-gray (56Y6/1), 75
percent; olive-black (5Y2/1) shale,
25 percent, in beds 0.01 to C.1 ft
thick. Gray shale is silty and
pyritic, and contains fish plates.
Carbonate nodule near upper contact
is 0.7 ft thick. Contacts between
gray and black shales are sharp and
Pllur LR L R B B IR N B B I O B B B R I B 10.8 236.0

Lower part (incomplete 62.0 ft+):
3. Shale, medium-gray (N5), calcareous ...... 3.1 287.1

*2. Limestone, medium-dark-gray (N4),
finely crystalline, fossiliferous,
containing brachiopods ...covvrvecvcsesanss 3.7 290.8

1. Shale, medium-gray (N5), calcareous,
and uniform. Reported show of gas at
Mttw of 'wl.’ 3‘6 ft LRI B B B B B B B ss.z 366.0

Vermilion River section, Lorain County, Ohio
(Locality &4, fig. 1)

The Bedford Shale, the Cleveland Member of the Ohio Shale, and
part of Three Lick Bed are exposed along incised meanders of the
Vermilion River in Brownhelm Township, Vermilion East quadrangle,
Lorain County, Ohio (fig. 9). Base of section is on the west bank
of the Vermilion River just north of its intersection with U.S.
Highway 2 (Ohio Coordinate System: North Zone, 2,046,200 feet E,
633,200 feet N). The lower 55.6 ft were measured there. The
upper 72.3 feet of section were measured about 2 miles to the south

* USGS collection 9975-SD from this unit contains conodonts and
brachiopods equivalent to those in zone F of Plum Brook Shale of
Cooper (1941) (written communications, J. T. Dutro, Jr., Dec. 22,
1978; A. G. Harris, Jan. 19, 1579).
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Figure 9. Lithologic profile of the Vermilion River
section (locality 4, fig. 1) and correlation
with gamma-ray log of the Boy Scouts of
America drill hole No. 1 of the Kennedy 0{l
Co., located about 1 mile from the section.
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on the east bank of the river in Mill Hollow Bacon Woods Fark
(Ohio Coordinate System: North Zone, 2,051,600 ft E, 624,300
ft N). Because of the steep and hazardous nature of the cliff
in the park, the Bedford Shale was described only generally,
and thicknesses of the Bedford are only approximate. The top
of the section is vegetated. Section measured with hand level
and tape by R.F. Broadhead on August 26 and 27, 1978.

Mississippian and Devonian (incomplete): Tht;:z:;s

Bedford Shale (incomplete 24.3 ft+): Unit Cumulative

42. Shale, grayish-red (5R3/ 2), siley,
3= to 6~mm-thick tabular’ partings .....cceceavenae 20.0 20.0

41, Siltstone, medium-gray (N5) laterally
traceable along meander cuts for at
1“’: 0.5 Ml. '...‘...l..'.'I.."’l-l‘...l...'l'l 0.3 20.3

40. Shﬂle. uediun“stly (35) PR R R 6.0 2“.3

Devonian (incemplete):
Ohio Shale (incomplete):
Cleveland Member (48.0 ft):

39. Shale, black (N1), weathers to a dark
vellowish-orange (1OYR6/6) coating of
sulfides. Silc is present as thin laminae
a few grains thick and as disseminated
grains. Some small, thin medium-dark-gray
(N4) cone-in-cone limestone lenses are
in the lowermost 10 feet (0.1 ft thick
and 2 to 4 ftr long). Lower contact is
abrupt and defines a very gentle syncline ....... 48.0 72.3

Three Lick Bed (incomplete 55.6 ft+):

Units 1 through 38 are in the Three Lick Bed of the Ohio
Shale, an interbedded unit of medium-gray shales alternating with
dark-gray silty shales and a few siltstones and bluish-gray clay
shales. The light-colored shales are medium gray (N4-N3),
weather dark yellowish orange (10YR6/6) and moderate brown (5YR1/4),
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are slightly silcy, and weather to form 2- to Y-mm-thick platy,
tabular, and blockv chips. The shales are plastic when wet and are
less resistant to weathering than are the dark-gray shales. Dark
shales are dark gray (N3) to grayish black (N2), are silcty, weather
dark yellowish orange (10YR6/6) and very dusky red (10R2/2), and
typically part into l- to S-mm-thick brittle plates. Most boundaries
between shale beds are abrupt, but a few are gradational in color.
Beds are laterally continuous along the length of the outcrop, a
distance of more than 200 feet.

Described below are thicknesses of the individually measured
beds 1 through 38 and features of individual beds that differ
from the generalized descriptions given above. Because of the
hazardous and steep nature of the outcrop, unit 38 was described
only in a general manner.

Devonian--continued: Thickness
Ohio Shale--continued: (feer)
Three Lick Bed--continuud: Unit Cumulacive

38. Shale, nedium-gray, silty (60 percent),
interbedded with dark-gray shale
(35 percent) and siltstone (5 percent).
Med{um-gray shale forms beds 0.8 to
1.6 fr thick, dark shale forms beds
0.5 to 0.7 ftr thick, and silcstone forms
beds 0.1 fr thick. Also present are
some medium-light-gray (N6) cone-in-
cone limestone lenses 0.3 ft thick

and 3 fe wide .ccceverenvncecestnnanecsanss 8.0 80.3
37. Shale, dark-gray .cccesecccccsasacocccscase 0.3 80.6
36. Shale, medium=Bray ...cieovevvcsccsssnnonsns 0.7 81.3
35. Shale, dark=gray ceoececccccosorccsasacscnss 0.5 81.8
34. Shale, medfum=8TAY vecccicosnrsnccsassnsnns 0.2 82.0

33. Silcstone, medium-light-gray (N6),
internally homogeneous, with abrupt
upper and lower CONCACES sisrsvsccasnnnonse 0.1 82.1
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Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Three Lick Bed--continued: Unit Cumulative

32. sh‘l.. m"n‘st.’ PR B B R N B B I l.6 83.7
]1. shal.. d‘tbsray LI B I A B I O L N B L 0.5 8‘.2
30. shale’ udiwsr‘y L B I B R B B I B B B B 003 8“'5
29. Siltstone, medium-iight-gray (N6), abrupr

upper and lower CONCACES svvrsvocsccars 0.2 84.7
28. Shale, medius-gray, containing 10 percent

d&rk-zf‘y shnlc laﬂinnt..............~- 3-3 8800
27. Shale, dark=gray ccescesessovsscscsssas 0.6 88.6
26, Shale, light-bluish-gray (587/1) clay

’hale LR R R I B I I B R R I N B O B B 0!‘ 89.0
25- Shlle. dﬂrk‘gray IR R R T EEE LR 1-0 9000
24. Shale, medium=gray c.cissssevssnvcscce . 0.7 90.7
23. shale. dar':-gtay L R I I I B B B 103 92'0
22. Shale, mediuD=BraY .cescccssccnccsassnse 0.7 92.7
21! Shalﬁ. dﬂtk"sray D R R 1.8 96-5
20. Shale, medium-dark-gray (N&), containing 5

laterally undulose, nodular, yecllowish-

gray (5Y7/2) sideriticbeds

0.2 £t thick which wveather dark yellowish

orange (10YR6/6) and very dusky red

(58216) L R R O B B O B R B BB B B B B B 502 99‘7
19. sh.le. d.rk‘sr.y P R B B N B N I B B L 13.5 113.2
18. Shale, light-bluish-gray (587/1), clayey 0.1 113.3
17. Shale, medium~dark-gray (N4), containing 10

percent 0.1 to 0.2 fr thick beds of

dark-gray shale. Lower contact

gr‘datzonal LI R I A I R B I B B N &.2 117.5
16. sh‘l.. dnrksray R R R I B R B L 009 118‘&
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Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Three Lick Bed-—continued: Unit Cumulative

1.‘- ShllG. ﬂediursr&y IR B B B 002 118.6
14. Shale, dark=8TaY ceesssrsvccssserananse 0.1 118.7
13o Shale, Mdhlb'sfay (Rs) TR R R R R 0-2 11809
12- Shalc. udiua'dafk‘sl‘iy (NA) P rsn s lo9 1:0.8
11. Shale, dark-gray, lower contact

srad‘tional "E R R R R R E R RN RN 1'2 122-0
10! sh‘l.' n'diu}st‘y 'R R E R E RN 1'5 123“
9. Silctscone, medium-lighc gray (N6),

internally homogeneous, sideritic.

Lower contact abrupt and slightly undulose,

upper contact abrupt and planar ....... 0.2 123.6
8., Shale, mediUm=Bra3Y ceveescccsersonoranns 0.5 124.1
7. Siltstone, medium-light-gray (N6),

internally homogeneous, sidericic. Abrupt

and planar upper and lower contacts ... 0.2 124.3
6‘ Shale' n“iwgrny D R R B B B B B B 005 12408
5. Siltstone, medium=light-gray (}6),

internally homogeneous, sideritic, con-

taining subvertical and horizontal tubu-

iar burrous a fev millineters in diame:ter

on the sole and inside the bed. Abrupt

and planar upper and lower contacts .... 2 125.0
4, Shale, mediuf—gray .iissrececcecarsones 0.1 125.1
3., Silcstone, medium-co light-gray (N6),

sideritic calcareous, and pyrictic.

Internal parallel, slightly undulose

laminae (Bouma unit Tbc) having amplitudes

of 3 to 5 om and wavelengths of 5 cm.

Contains many vertical to horizontal

tubular branching burrows a few milli-

meters in diameter on the sole and

‘nsid. :he bed "EEEEEEE R E R R RN N E N EEERS OIJ 125-6




Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Three Lick Bed--continued: Unit Cumulative

2. shlle’ uediwsr‘y R N B L B R 1.0 126"

1. Shale, dark-gray. Base not exposed ........ien 1.5 127.9

Drill Hole K-6268 B-1, Lorain, Ohio

(Locality 5, fig. 1)

Drill hole K-6268 B~l was drilled in the city of Lorain,
Sheffield Township, Lorain quadrangle, Lorain County, Ohio, on
April 26 and 27, 1978 by Herron Testing Labs of Cleveland for
foundation studies for a transmission line tower of the United
States Steel Corporation. The exact location is unknown.
Nineteen feet of core were taken from a depth of 11 ftr to 30 ft.
Logged and sampled on December 14, 1978 by R.F. Broadhead.

Thickness
(feet)
Unit Cumulative
2! No core LRI NN N B N B N R B R R N B B O B B L B B L 11'0 1'1.0
Devonian (incomplete):
Ohio Shale (incomplete):
Cleveland Member (incomplete):

1. Shale, dark-gray (N3), silty, homogene-
ous, fractured, pyritic .cvececvvrevasrecscns 19.0 30.0
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Avon Drill Hole No. 3, Lorain County, Ohio
(Localicy 6, fig. 1)

Avon drill hole No. 3 was completed on September 26, 1949, as a
salt test for the International Salt Company. The drill hole is approxi-
mately 2 miles west of Bay Village in Avon Township, North Olmsted
quadrangle, Lorain County, Ohio (Ohio Coordinate System: North Zone,
2,141,000 fc E, 660,000 £fc N), surface elevation, 628 fr. Coring
commenced at a depth of 50 feet in the Cleveland Member of the Ohio
Shale and continued to a total depth of 1673 feet in Silurian rocks.
Devonian shale logged by R.F. Broadhead and R.C. Kepferle on May 2
and 3, 1979 (fig. 10).

Thickness
" (feet)
Unit Cumulative

‘3' NO COT@ civvvccccsntsrsnsssnsssssssnssasncnssne so.o 50.0

Devonian (incomplete):
Ohio Shale (incomplete, 699 ft+):
Cleveland Member (incomplete, 48 fr+):

42. Shkale, dark-gray (N3) to olive-black
(5Y2/1), 95 percent and very thin beds
less than 0.01 ft thick of greenish-
gray (5CY5/1) shale and sparse silt
laninae a few millimeters thick .....covuve. 48.0 98.0

Three Lick Bed (283 ft):

41. Shale, greenish-gray (5GY5/1), 75 percent
and thin beds of light-gray (N7) silt-
stone, 10 percent, and thin beds of dark-
gray (N3) shale, 5 percent. Siltstones
are cross-laminated and slightlv calcareous.
Shale from 112 ftr to 116 fr is burrowed .... 28.0 126.0

40. Shale, dark-gray (¥3), 80 percent and
thin beds of greenish-gray (56Y5/1) shale,
15 percent, and thin silt laminae, 5
percent. The silt laminae are in the
lower part of the unit ..vvevvvscnvrscnnens 24,0 150.0

k3 ]
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Devonian--continued:
Ohio Shale=-continued:
Three Lick Bed-~continued:

39.

38.

37.

36.

35.

3.

33.

J2.

Shale, greenish-gray (5CY5/1), 75
percent, interbedded with dark-gray
(N3) shale, 10 percent, siltstone,

10 percent and sideritic layers, 3
percent. Shale beds are less than

003 ‘t thick PRI T B I B B

Shale, greenish-gray (5GY5/1), 65
percent intercalated with thin silc-
stone, 20 percent, dark-gray (N3)
shale, 10 percent, and thin sideritic
bands, 5 PETCENE ceccvacesassccascscnns

Shale, greenish-gray (3GY5/1), 90
percent, interlaminated with dark-

gray (N3) shale, 10 percent, and
sparse thin siltstones and sideritic
layers. A few Lingula are present ....

Shale, greenish-gray (5GY5/1), 80
percent, and beds of dark-gray (N3)
shale, 20 petcent, and a few sideritic
bands and thin silt laoinae. Dark-gray
shale beds and sideritic bands are less
than Q.1 fr thick ssevovsnerevnnssssnna

Shale, dark-gray (N3), 60 percent, and
0.2 ft thick beds of greenish-gray
(5GY5/1) shale, 40 percent ....oeeuvvsvs

Shale, greenish-gray (5GY5/1), 60
percent, and dark-gray (NJ) shale,

40 percent, and a few thin silc laminae.

Some silt laminae are calcareous and
othars ars sideritie covevevenesevverves

Shale, dark-gray (N3), 70 percent, and
greenish-gray (56Y5/1), 30 percent ....

Shale, dark=-gray (N3), 90 percent, and
greenish-gray (5GY5/1), 10 percent ....

Upper part of Huron Member (57 ft):

31.

Shale, darr-olive-gray (5Y3/1); grades
downward to olive black (5Y2/1). Shale

33

Thickness
(feet)

Unit Cunulative
58.0 208.0

9.0 217.0
59.0 276.,0
22.0 298.0
27.0 325.0
17.0 342.0
16.0 358.0
23.0 381.0



Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Upper part of Huron Member--continued: Unit Cusulative

contains abundant Tasmanites, many

tish scales, a few olive-gray shale

laminae, and a cone-in-cone limestone

layer 1 cm thick at 397 £fr ....c0ovuevee 57.0

Middle part of Huron Member (111 ft):

0.

29.

28.

27.

26.

25.

24.

Shale, olive-black (5Y2/1), 50 percent,
and greenish-gray (5GY5/1) in beds
0.1 ¢0 0.4 £& tMlCKk vevavovnevonscisass 10.0

Shale, olive-black (5Y2/1) containing

small pyrite nodule at 457 ft and a few
Eurypterid claws. Top of Foerstia zone

;’ ‘t &63 ft LR B R B R B B B R 13.0

Shale, greenish-gray (56Y5/1), 80

percent, siltstone, 10 percent, and olive=-
black (5Y2/1) shale, 10 percent. Most

shale beds are less than 0.2 fr thick,

but some are as thick as 0.3 fc ....... 18.0

Shale, greenish-gray (5GYS5/1), 50 percent,
and olive-black (5Y2/1), 50 percent ... 14.0

Shale, greenish-gray (5GY5/1), 60 percent,
and olive-black (5Y2/1), 40 percent ... 3.0

Shale, olive-black (5Y2/1), 80 percent,
and greenish-gray (5GY5/1), 20 percent.
Base of Foerstia zone is at 508 feet .. 8.0

Shale, greenish-gray (5GY5/1), 80 percent
and olive~black (5Y2/1), 20 percent. Gray
shale beds are as thick as 0.5 ft and black
shale beds are less than 0.1 ft thick.
Contacts between gray and black shales are
sharp and planar. Tasmanites and pyrite

are abundant in the black shale ....... 40.0

Lower part of luron Member (200 ft):

23.

Shale, grayish-black (N2), 90 percent,
intercalated with greenish-gray (5GY5/1)
shale, 10 percent, in thin beds. Crayish-
black shale has about 10 very thin

kL

438.0

448.0

466.0

“84.0

498.0

501.0

509.0

549.0



Devonian--continued: Thickness

Ohio Shale--continued: (feet)
Lower part of Huron Member--continued: Unit Cumulative
calcareous laminae per 0.1 ft ......... 2.8 551.8
22. Limestone (mudstone of Dunham, 1962,

20.

19.

18.

17.

16.

Table 1), dark-gray (N3) containing
abupdant burrows (Chondrites) ........ 0.4 552.2

Shale, grayish-black (N2), 60 percent,
and greenish-gray (5GY6/1) shale, 40
percent. Shale beds are as thick as

0.5 fr and contacts between black and
gray beds are sharp and planar. Black
shale i{s faintly laminated with slightly
lighter and darker colors and contains a
few thin calcareous laminae. A calcite
concretion from 561 to 562 ft is medium
light gray (N6), coarse grained, pyritic,
fossiliferous, and faincly laminated .. 22.8 575.0

Shale, grayish-black (N2), 95 percent,

and beds of greenish-gray (5GY5/1) shale,

5 percent, that are as thick as 0.5 ft,

The black shale is faintly laminated and

contains abundant Tasmanites ......r... 20.0 595.0

Shale, grayish-red (10RS/2), 80 percent,

thinly interbedded with grayish-black

(N2) shale. Grayish-red shale is pyritic

and contains a few thin silt laminae.

A gray calcite concrecion is present Irom

602.5 to 603 f: L L B L B B B B N 18.0 61].0

Shale, brownish-black (5YR2/1) containing
sparse Tasmanites and a few thin, burrowed
gtﬁﬂniﬂh-st‘y 'h‘l‘ llﬂiﬂﬂ! SrsRs R s Re s 1‘ .0 62’00

Shale, greenish-gray (5GY6/1), 80 percent,

and pyritic brownish-black (5YR2/1) shale.

Lower contacts of gray shales are heavily

burrowed and upper contacts of gray shales

are sharp and planar ..eveevssvessrenes 9.0 636.0

Shale, brownish-black (5YR2/1), 90 per-

cent, and thin beds of greenish-gray

(56Y6/1) shale, 10 percent. Lower contacts

of gray shales are burrcwed and basal

contacts of black shales are abrupt and

PLADAT seccev-vevevscsasasansesssccases 9.0 645.0
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Devonian--continued: Thickness

Ohio Shale--continued: (feet)
Lower part of Huron Member--continued: Unit Cumulacive

15. Shale, greenish-gray (5CYé/1), 90
percent, interbedded with brownish-
black (5YR2/1) shale, 10 percent.
Gray shale is pyritic and has burrowed
basal contacts. Black shale has
sharp, planar basal contacts .......... 16.0 661.0

14, Shale, brownish-black (S5YR2/1), 95
percent, and very thin beds of
bioturbated greenish-gray (56Y6/1)
shale, S percent .ccecescovsscovecesnee 12.0 673.0

13. Shale, greenish-gray (5GY6/1), S50
percent, and brownish-black (5YR2/1)
shale, S0 percent c.cescvacesceccccccscs 5.0 678.0

12. Shale, greenish-gray (5CY6/1), 90
percent, interbedded with brownish-
black (5YR2/1) shale, 10 percent ...... 4.0 682.0

11, Shale, brownish-black (5YR2/1), 60
percent, intercalated with greenish-
gray (5G7Y6/1) shale, 40 percent. Basal
contacts of gray shales are burrowed and
bases of black shale beds are sharp and
Planar .ceccsvvcesscdosssnasansacnscsnss 20,0 702.0

10. Lirestone (nudstone of Dunham, 1962),
steent’h-gr‘y LI I L N B B B R 2‘0 70‘.0

9. Shale, brownish-black (5YR2/1), 70
percent, interbedded with greenish-gray
(5GY6/1) shale, 30 percenct. Basal
contacts of gray shales are burrowed.
Black shales have abrupt and planar bases. 9.0 713.0

8. Shale, olive-black (5Y2/1), 90 percent,
interbedded with greenish-gray (5GY6/1)
shale, 10 percent. All black shale beds
are less than 2 ft thick and all gray
shale beds are less than 0.1 fr chick.
Black shales contain sparse to locally
abundant Tasmanites and sparse pyrite
nodules and pyrite laminae ........s... 36.0 749.0

Total Huron Member of Ohio Shale ...... 368 fc
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Devonian--continued: Thickness

Olentangy Shale (196.5 ft): (feet)
Upper part (81 ft): Unit Cumulative
7. Shale, greenish-gray (3GY5/1),

6.

95 percent, and thin beds of olive-
black (5Y3/1) shale and a few thin
calcareous silt laminae. Black shale
is pyritic and in thin beds which are
separated by 1 to 2 fr of gray shale.
Contacts between gray and black shales
are gradational and burrowed. Thin
beds of medium-light=-gray (N6)
limestone (mudstone of Dunhac, 1962)
at 755.5 ft and 765 feet are about

0.5 £t thick cecocevcccsccsscssssssnses 22.0 771.0

Shale, greenish-gray (5CY6/1), 85
percent, olive-black (5Y2/1)

shale, 13 percent, and greenish-gray
limestone (mudstone of Dunham, 1962),

2 percent. Black shale beds are

less than 0.2 ft thick. Contacts between
black and gray shales ave gradational.
Gray shale contains small irregular
calcite nodules (burrow fi.is?) less

than 2 em thick. The limestone beds are
less than 0.2 ft thick ccicivviariarnnas 59.0 £830.0

Lower part (115.5 fc):-

5.

4.

3.

2.

Shale, medium-dark-gray (N&), pyricic,
calcareous and fossiliferous, containing
amany thin-shelled brachiopods...esesess  30.35 880.5

Lirestone (wackestone of Dunham, 1962),

dark-olive-gray (5Y3/1), calcareous.

Contains abundant thin-shelled

brachiopods .ccsescscsscsessnsosccscses c.S 881.0

Shale, medium-dark-gray (N4),
calcareous. Contains abundant
btach!opod' PEE R E R R AR B N B 27.5 908.5

Shale, medium-dark-gray (N4), and dark-
olive-gray (5Y13/1) alternating in beds
less than 0.3 ft thick svvevvrvvscraces 37.0 945.5

Total Olentangy Shale ..ccevveverenacss 197 fec.

* USGS collection 10006-SD at 880 ft contains Ambocoelia cf. A.

uzbonata (Conrad) (J. T. Dutro, Jr., written communication,
June 18, 1979).
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Devonian--continued: Thickness
"Big Lime" (incomplete, 10 ft+): (feet)
Unit Cumulative

1. Limestone (wackestone to packstone
of Dunham, 1962), light-brownish
gray (5YR6/1) with abundant brachio-
pods. Pyrite and glauconite are
concentrated on upper CONLACE .vevvesssns 10.0+ 955.5+

Rocky River section, Cuyahoga County, Ohio
Localicty 7, fig. 1)

The Cleveland Member and the Three Lick Bed of the Ohio Shale are
exposed in a spectacular cliff on the east bank of the Rocky River just
west of St. Joseph's Academy in the Rocky River Reservation, Cicy of
Rocky River, Lakewood quadrangle, Cuyahoga County, Ohio (Ohio Coordinate
System: North Zone, 2,186,400 fc E, 653,400 fc N) (fig. 11). Top of
section is vegetated and urbanized. Measured with hand level and tape
by R.F. Broadhead on August 22 and 23, 1978.

Devonian (incouplete): Thickness
Ohio Shale (incomplete): (feet)
Cleveland Member (incoamplecte, 62 ft+): Unict Cumulative

10. Shale, dark-gray (N3), silty, weathers
to blackish-red (5R2/2) fissile plates
¥ to 15mm-thick. Contains thin dis-
continuous wavy silt laminae 1l- or 2-rm-
thick. Also contains a few laterally
continuous and uniform siltstone beds
less than 0.1 fr thick having abrupt
and planar upper and lower contacts.
These bleach white upon weathering ..... 56.0 56.0

9. Shale, medium-dark-gray (N4), 95 percent,
and 5 percent medium~lighct-gray (N6)
silcstona. Shale weathers very dusky
red (10R2/2) and to 2- to S-mm=-thick
plates, is silty and micaceous, and con-
tains sparse brachiopods. Siltstones are
in beds 0.05 to 0.1 ft thick, are micaceous,
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Devonian--continued:
Ohio Shale--continued:
Cleveland Member--continued:

and weather to 2-mm-thick partings.
They contain very thin wavy laminations
and conodonts, molds of brachiopods,
and irregular tubular, horizontal
burrows a few millimeters in diameter.
Lower contacts of siltstones are sharp
and planar, marked by rare groovss;
upper surfaces are rippled. Internally
they are very thinly plane-parallel
laminated near base, grading upward
through wavy laminae to small-scale
low-angle cross laminae (Tte) .evvevevrenes

Three Lick Bed (incomplete, 40.9 ft+):

8.

Shale, medium-dark-gray (N4), 50 per-
cent, interbedded with medium-gray

(N5) shale, 45 percent, and medium-
lighc-gray (N6) siltstone, 5 percent.
Medium-grav shale is in beds 0.3 to 0.7
ft thick and is clayey and plastic when
wet. Dark-gray shale is silty and parts
into 2- to 6~mm-thick plates. It is
also in beds 0.3 to 0.7 ftr thick. Sile-
stone beds are 0.1 to 0.2 ft thick, are
laterally continuous and uniform, and
have sharp contacts with bounding shales;
beds are either cross-laminated (Tc)
throughout or are plane-parallel lami-
nated in the lower half and cross-lami-
nated at the top (THE) eeececiorasurranans

Siltstone, medium-light-gray (N6), 90
percent, interbedded with dark-gray (N3)
shale, 10 percent. Siltstone beds are
less than 0.2 fr thick and laterally
continuous and uniform; sharp plane-
parallel lower contacts are marked by a
few groove and load casts; upper contacts
are sharp and rippled. Siltstone beds
have undulose parallel laminae (Tb)

near the base which grade up into small-
scale cross-laminae and ripples (Te).
Shale interbeds are thinner than 0.1 ft ..
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Unit Cumulative

6.0 62.0
12.7 74.7
0.7 75.4



Devonian--continued: Thickness
Ohic Shale--continued: (feet)
Three Lick Bed--continued: Unit Cumulacive

6. Shale, medium-light-gray (N6), and
dark-gray (N3), in distinct laterally
continuous and uniform interlaminae
2- to s-u.thick R R R R R R R 007 76.1

5. Shale, medium-gray (N5), 90 percent,
and intercalated siltstone, 10 percent.
Shale is silcty in beds 0.1 to 0.4 ft
thick, weathers dark yellowish orange
(10YR6/6); beds are thinner than 0.2 ft
and are laterally continuous and uniform.
They have a gradation from plane-parallel
lamination (Tb) at the base to cross-
lamination (Tc) near the top of the bed... 4.6 80.7

4, Shale, medium-gray (N5), 80 percent,
interbedded with medium-light-gray (N6)
siltstone, 20 percent. Shale is silty,
contains very thin planar or lensoid
silc laminae and weathers to dark-yellowish-
orange (lOYR6/6), 2- to 4-mm-thick fissile
chips. Contacets with siltstones are sharp.
Silcstone is micaceous in beds less than
0.1 ft thick, which are laterally continuous
and uniform and have sharp, planar, groove-
marked lower contacts. Beds are either
internally cross-laminated (Tc) and have
rippled upper surfaces or are plane-
parallel laminated (Tb) and have planar
UDPPEY CONLACES svccessssarevsosansonvnscss 2.1 82.8

3. Siltstone, light-greenish-gray (5Y8/1),
70 percent, and interbeds of medium-
dark-gray (N4) shale, 30 percent.
Siltstones are micaceous, weather
moderate yellowish brown (10YR5/4) and
contain abundant wood fragments (2 o=
long x 0.5 mm wide) oriented parallel co
bedding and concentrated in laminae.
Some siltstones are calcareous; bed
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Devonian--continued:
Ohio Shale--continued:
Three Lick Bed--continued:

2.

are 0.1 to 0.3 ft thick, are laterally
continuous, have sharp planar lower
contacts marked by many grooves, and have
abrupt rippled upper contacts. All beds
have small-scale cross-laminacion in the
upper parts (some with slightly convolute
cross~-laminae; all tops of cross-sets

are truncated) and contain parallel wavy
laminae in the lower part (Tbc sequence
of Bouma, 1962). In two beds, the rock
is massive below the parallel laminae
(sequence Tabc of Bouma, 1962). Some
silcstones have tubular branching,

linear or curving, horizontal burrows

1 cm in diameter on their soles; generic
assignment {s Palecdictvon. Shale is
silty in thin laterally continuous beds
less than 0.2 ft thick vevvvvvvecccccness

Shale, medium-dariegray (¥N4), 70 percent,
and medium-light-gray (N6) siltstone,

30 percent. Dark-gray (N3), petrolif-
erous, silty shale with very thin discon-
tinuous silt laminae is present from
91.1 ft to 91.7 ft. Medium-dark-gray
shale weathers to very-dusky-red (10R2/2)
5= to 7-mm-thick chips, which are plascic
when wet and weathered, and contain very
thin silt laminae. Shale beds are
laterally continuous, dark reddish brown
(10R3/4), and uniformly 0.1 to 1.1 ft
thick. Siltstones are micaceous, and
weather dark yellowish orange (10YR6/6).
Siltstone beds are laterally continuous
and uniform, 0.3 to 0.4 ft thick, have
sharp lower contacts which are marked

by flutes or grooves, and have abrupt
upper contacts, most of which are lunate
rippled but some are planar. Internally,
siltstones are either plane-parallel lami-
nated (Tb), ripple cross~-laminated (Tc), or
homogeneous (Ta). Sets of ripple cross-
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Devonian--continued:
Ohio Shale--continued:
Three Lick Bed=--continued:

1.

laminae are festoons, having either
truncated or tangential upper contacts;
some are slightly convolute. Present in
some beds is a sequence of homogeneous
bedding at the base overlain by plane-
parallel laminae and capped by ripple
cross-laminae (Tabe). In most beds,

the lower homogeneous part is not
present. Several thin light-olive-

gray (5Y6/1) sideritic bands are

present in shale beds in the uppermost

2 ft and are slightly nodular, laterally
continuous, and uniform ...ccceserecnnnens

Shale, olive-black (5Y2/1) and medium-
gray (N5), 90 percent, and interbeds of
medium=-light-gray (N6) siltstone, 10
percent. Shale weathers moderate brown
(5YR4/4) in platy partings 3= to 9-mm-
thick. The olive-black and medium-gray
shale are {nterlaminated, but the olive-
black shale predominates. Both shale
tvpes are silev and slight.y calcareous;
the gray shales contain very thin,
lensoidal silt laminae. Beds are 0.1 to
1.8 fr thick and are laterally continuous.
Siltstones are micaceous, weather moderate
vellowish brown (10YR53/4); beds are
laterally uniform and continuous, have
abrupt lower contacts marked by grooves,
and have sharp rippled upper contacts.
Some ripples are flat topped. Beds
contain wavy or plane-parallel laminae or
are cross .aminated. Cross-laminae are
either tangential to or truncate upper
contacts, Soles of siltstones are marked
by small load casts, horizontal tubular
branching burrows, and casts of resting
traces and Cruziana (trilobite trails).
Shale beds contain some ovoid light-olive-
gray (5Y6/1) sideritic nodules, 2 to §

cm thick and 10 to 15 em wide cvecocacess .

&4

Thickness
(feet)
Unict Cumulative

12.8 97.3

5.6 102.9



Cleveland No. 1 (Whiskey Island) Drill Hole, Cuyahoga County, Ohio

Locality 8, fig. 1)

The Cleveland No. 1 hole of the International Salt Company is
on Whiskey Island in the City of Cleveland, Cuyahoga County, Ohio
(Ohio Coordinate System: North zone, 2,141,400 ftr E, 660,000 ftr N).
The hole was drilled as a salt test midway between the two shafts of
the mine in 1955 and passes through all the Devoenian shale sequence
that is present in the area (fig. 12). Most of this sequence was
cored. The following core description i{s derived mainly from a log
made by Professor Paul Potter and J.A. Harrell and R.F. Broadhead
of the University of Cincinnati and R.C. Kepferle of the U.S.
Geological Survey on a visit to the Detroit Mine of the company, where
the core is stored. The observations of the Cincinnati group were
supplemented by a log made by a company geologist. Depths to forma-
tion tops were picked on the basis of the gamma-ray borehole log of
the well.

Thickness
Holocene and Pleistocene f£i1ll: (feet)

Unic Cumulative

B. Soft sand, silt, and clay containing
scattered pebbles and a clay hard-
p‘n at 76 feet LI R R N I B B B I B B ) 106 106

Devonian:
Ohio Shale:
Three Lick Bed (incomplete, 169 ft+):

7. Skale, greenish-gray (56Y5/1) to
medium-gray (N53), 85 percent; thin
beds of cross-laminated siltstones
and grayish-red sideritic zones less
than 0.1 ft thick, 5 percent; and
brownish-gray (5YR4/1) shale in beds
0.1 fc thick, 10 percent. Abundant
Tasmanites .ccesvccccvscscscscasacscssssane 169 275

Huron Member (400 ft):

6. Shale, dark-gray (N2-N4), 50 percent;
and medicz-gray (N5S) and greenish-gray
(56Y4/1) shale in beds 0.05 te 0.3 ft
thick. Abundant Tasmanites and sparse
pyrite and wood fragments in the darker
shale. Most contacts between the light
and dark shale beds are burrowed; Foerstia
‘t 350 f.et LR I B B B B B I B B B R B L L B ‘oo 675
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Figure 12. Lithologic column, gamma-ray borehole log, and
petrologic profile of the CTleveland YNo. 1
(Whiskey Island) drill hole, International
Salt Co. (localicy 8, fig. 1).
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Devonian
Olentangy Shale (290 ft):

Upper part (123 fc): Thickness
Equivalent of Java and West Falls (feet)
Formations, as differentiated below: Unit Cumulative

Equivalents of Java Formation and Angola Shale
Member of West Falls Formation (100 ft):

5. Shale, black (N1), pyritic, containing
S0 percent greenish-gray (5GY4/1) shale
i{n laminae and beds as thick as 0.5 ft.

"Concretion from 702 to 703 ft has dark

sparry carbonate filling and some

sphalerite and/or barite. Shale from

707 to 775 fr is 90 percent light olive

gray to greenish gray, pyritic and

calcareous and contains 10 percent

pyritic black shale in beds less than

0.4 fr thick. Most contacts between

the green and black shales are

mttlﬁd ...........I...'.l....'........l leo 775

Equivalent of Rhinestreet Shale Member of
West Falls Formation (23 fr): .

4. Shale, black, pyritic, 80 percent, and
20 percent medium-gray to greenish-gray
shale. Light-colored shales are in
beds less than 1 foot thick, are
calcareous, and contain sparse irregu-
lar passes of limestone ...eesvvvsccsnas 23 798

Lower part (167 fc):
Equivalents of Mahantango Formation and
Marcellus Shale, as differentiated below:
Equivalent of Mahantango Formation (157 fc):
3. Shale, light-gray (N7-N8), slightly
calcarecus, sparse pyrite, abundant
br‘chiomd‘ 'EEEEE R EE T RN N 157 955
Equivalent of Marcellus Shale (10 ft):
2. Shale, dark-brown, pyritic, containing

thin beds of dark-brown petroliferous
limestone in lowermost 3 fC ...vvneeeen 10 965
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Thickness

Devonian--continued (feet)
"Big Lime" (incomplete): Unict Cumulative

1. Limestone, light-gray to brown, medium
to coarsely crystalline, petroliferous,
siliceous in places, fossiliferous,
containing scattered thin beds of
BYPSUM .ovvsecrvssnnssosnnnncnnansnasns Top at 965 feet

When examined by the Cincinnati group, the core was in poor
condition. Many core boxes were nissing which represent tne
following depth intervals (in feet): 321-350, 459-481.5, 663~
685.5, 780.5-803.5, 827-871, and 924-1215. In addition, the
interval fro=m 190.1 ft to 274 fr was missing and does not appear
to have been cored. In this interval, the core size changed from
NX above to 3X below.

Many boxes contained badly weathered core or had much core
loss. The box containing the interval from 751 to 780.5 ft was
contaminated as more than one core size is nresent in the box.

Drill Hole X-8191 B-2, Independence, Ohio

Localicy 9, fig. 1)

Yole K=-8191 B-2, at 4411 Rockside Road, City of Independence,
Cleveland South guadrangle, Cuyahoga County, Chio (Ohio Coordinate
System: YNorth Zome, 2,230,200 fr E, 632,300 ft N), was drilled on
August 17, 1978, by Herron Testing Lab of Cleveland as an
engineering study for a building foundation. The surface elevation
was 770 ft. The interval from 10 to 33.8 ft was cored (fig. 13).
Logged on November 1, 1978 by R.F. Broadhead and R.C. Xepferle.

Thickness
(feet)
Unit Cumulative

B. Not cored .ccecccevcanenes T i R B 10.0 10.0

Mississippian and Devonian (incomplete):
Bedford Shale (incomplete):
Euclid Silestone Member (i{ncomplete, & ft+):

7. Sandstone, very fine grained, light
olive-grav (5Y6/1), well-indurated,

iiconite-~stained ccecievercacornses e . 14.0
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Figure 13, Colurnar section of drill core
K-8191 B-2 of Herron Testing Labs
(locality 9, fig. 1).
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Devonian--continued: Thickness

Ohio Shale (incomplete): (feet)
Cleveland Member (16 ft): Unit Cumulative

6. Shale, olive-black (5Y2/1), silcy,
micaceous, burrowed. Most burrows
are horizontal; these are 20 percent
Of :he rOCk LI B R I B N B R B O B B B 2'0

5. Sandstone, black (N1), fine-grained,
clayey, burrowed. Burrows are hori-
zontal to subhorizontal cubes 0.5 to
3 ¢n thick and have irregular, rough
boyndariel sescosessssancnsnssaruscannss 14.0

Chagrin Shale (incomplete, 318 fc+):

4. Shale, medium-dark-gray (N4),
nice‘ceou’ LA LR B B B B B L I B L L O L B 205

3. Silctstone, light-olive-gray (5Y6/1), and
calcareous, extremely contorted parallel
laminae and contorted discontinuous
shale wisps. Upper and lower contacts
are sharp and contorted .....covevvveenes 1.0

2. Shale, medium-dark-gray (N4) ......cvunn 0.1
1. Siltstone, light-olive-gray (5Y6/1),

with burrow mottling of shale and
‘ilt‘tone LA L L L B L B B B B O B I L O BN OI

L]

Valley View section, Cuychogs County, Ohio
Locali:y 10, fig. 1)

Clcveland Member of Ohio Shale, Bedford Shale, Euclid
Siltstone Member of Bedford Shale, and Berea Sandstone exposed in
a roadcut of Ohio Route 17, 3/4 mile east of its junction with
Interstate Highway 77 in the city of Vallev View, Cleveland South
quadrangle, Cuyahoga County, Ohio (Ohio Coordinate System: lNort
zone, 2,239,300 fc E, 637,900 ft N) (fig. 14). The Cleveland is
underlain by gray Chagrin Shale which {s not exposed at the road-
cut but is exposed at a quarry 1/2 mile to the north on the east
bank of the Cuyahoga River. The top of the section is at the base
of the Berea Sandstone. Section measured with hand level and tape
by R.F. Broadhead on April 22, 1978.
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Figure 14. Lithologic column and radioactivicy profile
of the Vallev View section (locality 10,
fig. 1).
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Thickness
Mississippian and Devonian ({incomplete): (feet)
Bedford Shale (100.0 ft): Unict Cumulative

5. Shale, grayish-red (10R4/2), slightly
silty; breaks into 3- to 8-mm-thick
tabular partings when weathered; inter-
nally homogeneous except for alignment
of clays parallel to bedding; clayey
and plastic when wet and weathered;
very poorly exposed .ccicreveccsnsrrravanne 66 66

4. Shale, medium-light-gray (N6), 80
percent, and thin beds of medium-light-
gray (N6) siltstone, 20 parcent. Silt-
stone, more abundant near the base of
the unit, in very thin beds about 0.05
ft thick, vhich are slightly undulose
and have sharp planar basal contacts
and sharp upper contacts that are rippled
or planar. Soles are marked by small
grooves, flutes, prod marks, and some
load casts. Siltstones are internally
plane-parallel laninated (T%) or
contain small-scale, low-angle, ripple
cross-laminae (Bouma units Tb or Tbe).
Some siltstones are laterally continu-
ous for more than 30 feet. Abrupt,
planar lower CONBACE sessvsssvrsvavronss 12 78

Euclid Silcstone Member (17.2 ft):

3. Sandstone, yellowish-gray (5Y7/2), 95
percent, and 5 percent very thin inter-
bads of silty medium-gray shale.

Sandstone is very fine grained and is

in chin to very thick beds, of which

most are laterally concinuous along the
length of the outcrop (about 200 ftr) and
have sharp planar upper and lower contacts;
however, some are thin and discontinuous
and have undulose contacts. Siltstones
that rest on clay interbeds have grooved
and fluted soles with some load casts and
ball-and-pillow structures. Thick beds
have flow rolls and contain a few small
clay clasts. Shale beds are lenticular

and discontinuous. Basal contact is

abrupt and PlANAT ieicescvssscassorsnrnas 17.2 95.2
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Mississippian and Devonian--continued: Thickness
Bedford Shale--continued: (feet)
Lower tongue (4.8 ft): Unit Cumulative

2. Shale, medium-gray (N5), 80 percent,
intercalated with medium-lighc-gray
(N6) siltstone, 20 percent. Shale is
in thin to mediw' beds having abrupt,
plane-parallel upper and lower contacts.
Siltstones occur as thick laninae to
very thin beds, which are laterally
continuous and uniform for at least
50 feet. Upper and lower contacts are
planar and sharp. The upper and lower
contacts of unit 2 converge to the east
at an angle of 3° cccvcrsrrenesacecercsssas 4.8 100.0

Devonian:
Ohio Shale:
Cleveland Member (incomplete, 21.1 ft+4):

1. Shala, grayish-black (N2), weathers
noderate brown (5YR3/4) and brownish
black (5YR2/1). Exposed surface consists
of alternating layers 0.6 to 1.9 fc
thick of greater and lesser resistance
to weathering. Base of unit 1 not
@XpOSed c.cveveverscoscssnas sesessnsesasns 2.1 121.1

Euclid Creek section, Cuyahoga County, Ohio

(Localicy 11, fig. 1)

The Chagrin Shale and the Cleveland Member of the Ohio Shale are
exposed on the east bank of Euclid Creek in the Euclid Creek Reservationm,
3/4 mile south of where U.S. Highway 20 crosses Euclid Creek in the City
of Cleveland, East Cleveland quadrangle, Cuyahoga County, Ohio (Ohio
Coordinate System: North zone, 2,264,320 feet E, 689,920 feet N) (fig. 13).
Base of section is in the creek bed at the base of the cliff. Top of
section {s at the top of the cliff and is heavily vegetated. Measured
with hand level and tape by R.F. Broadhead on August 25, 1978.
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Devonian (incomplete): Th
Ohio Shale (incomplete):
Cleveland Member (incomplete 65 ft+): Unit

10.

9.

Shale, olive-black (5Y3/1), silcy,
internally homogeneous., Parts into
bricttle plates 3 to 6 =o thick +.vvvvan.. 48

Shale, olive-black (5Y3/1), 90 percent,
and beds of medium-light-gray (N6)
siltstone, 10 percent. Shale is
silty, and is in beds 1 to &4 feet
thick; parcts into brittle plates 2

to 6 =n thick. Siltstone weathers
grayish red (10R4/2) and is in well-
indurated beds 0.1 to 0.3 ft thick;
internal parallel wavy laminae have
amplitudes of 1 cm and wavelengths

of 10 to 20 em. Contacts of silc-
stones with shales are abrupt and
planar to very slightly undulose,
conforming to the internal lamination
of the siltstones. Soles of silc-
stones have small oriented load

casts and groove casts. Some
siltstones part parallel to bedding,
exhibiting parting linearion.

Lowar contact of unit 9 is a black
shale resting abruptly with a planar
surface on the gray shale below ......... 17

Chagrin Shale (incoaplete, 55.1 ft+):

8.

Shale, medium-gray (N5), 95 percent,
beds of medium-light-gray (N6)
siltstone, 5 percent. Shale contains
some silt laminae a few grains thick.
Siltstone weathers dusky-red (5R3/4)
and moderate yellowish brown (10YR5/4)
and is in very thin beds, generally
less than 0.1 ft thick, which are
laterally continuous and uniform.
Conctacts between siltstones and shales
are abrupt cceccccee RS p—————PT . ' |

36

ickness
(feer)
Cumulacive

48

65

85.8




Thickness

Devonian--continued:
Chagrin Shale--continued: Unit
7. Silcscone, medium-light-gray (N6),

weathers grayish red (5R4/2); densa

and sideritic. Unit consists of three

thin beds separated by thin dark-

gray shale partings. Beds are

internally homogeneous except for

horizontal and subhorizontal tubular

curving burrows both on the soles and

inside the beds. These are a few millimeters
in diameter. Beds are laterally

continuous and uniform and have sharp,
planar, and parallel upper and lower

CONCACES e.vvevvovansovanansnnarsnnsnsnas 0.5

Shale, medium-gray (N5), 95 percent,

and thin, laterally continuous and

uniforn beds of medium-light-gray

(N6) siltstone, 5 pPercent ......evsvseses 17.8

Shale, medium-gray (N5), 90 percent,

and beds of medium-light-gray (N6)
siltstone, 10 percent. Shale contains

a few thin silt laninae a few

grains thick. Siltstones are laterally
continuous and pinch and swell between
0.05 and 0.2 feet in thickness; tops ar:
rippled, and bases are planar and
sharp. Most siltstones are internallv
homogeneous (Ta Bouma units) but sore
have small-scale cross-laminae (Tc).
Some silctstones are dense and siderir?!. ., 1.9

Shale, medium-gray (N5), 95 percent,
intercalaced with 5 percent medium-

light-gray (N6) siltstone. Siltstones

are dense, hormogeneous, and sideritic
laterally continuous beds which have

abrupt planar basal contacts and

sharp rippled upper contacts. Beds

pinch and swell between 0.05 ftr and

0.2 ft thick owing to the rippling ...... 1.1
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(feet)
Cunulative

86.3

104.1

106.0

107.1




Devonian--continued:
Chagrin Shale--continued:

3.

Shale, medium-gray (N5), 70 percent,

and medium-light-gray (N6) siltstone

in laterally continuous beds less

than 0.2 ft thick, 30 percent. Silt-
stones are sideritic, dense, and
internally homogeneous. Upper and

lower contacts are sharp and abrupt;

the basal surfaces are planar and the
upper surfaces are slightly undulose ....

Siltstone, medium-light-gray (N6),
nostly internally homogeneous (Ta)

but containing some plane-parallel (Tb)
lamipation. Bed is laterally

continuous but varies in thickness

from 0.1 ft to 0.5 ft. Both upper

and lower surfaces are ypndulose

and abrupt. This is a very pro=minent
bed in the OUCCTLOP tveeevcvancessrrennnss

Shale, medium-gray (%5), 90 percent,
and beds of med{um-light-gray (N6)
siltstone, 10 percent. 5Shale weathers
light brown (5YR5/6) and contains about
5 percent thin sil: laminae each a few
grains thick. Shale beds are 0.2 to 1.2
fc cthick, laterally continuous and
uniform. Siltstone weathers moderate
vellowish brown (10YRS5/4) and dark
reddish brown (10R1}/4). Some beds are
cross laminated or plane-parallel
laminated (Tb) but most are dense,
sideritic, and {nternally homogenecous
(Ta). Most siltstones are laterally
continuous for at least 50 feet but
some pinch out; few pinch and swell
between 0.05 and 0.2 fr in thickness.
Basal contacts are sharp and planar;
some have small load casts. Upper
contacts are abrupt and most are
rippled ....ciciiiaccataccctrrrroersnnnns

58 - 59

Thickness
(feet)
Unit Cunulative

0.7 107.8
0.2 108.0
12,1 120.1




Drill Hole YNo. 201, Lake County, Ohio
(Locality 12, fig. 1)

Drill hole No. 201 was completed in November 1953 by the Diamond
Alkali Coopany. It i{s approximately 3.5 miles south of Painesville
in Concord Township, Mentor quadrangle, Lake County, Ohio (Ohio
Coordinate System: North Zone, 2,338,560 ft E, 728,530 ft X) at a
surface elevation of 882 ft. Coring cormenced at a depth of 87 feet
in the Chagrin Shale and continued to a total depth of 3104 feet in
Silurian rocks. Devonian shale logged by R.F. Broadhead and R.C.
Kepferle on May 18 and 19, 1979 (fig. 16).

Thickness

(feet)
Devonian (incomplete): Unit Cunmulative

‘80 So corc [ EEEEEREE R RN N NN L 8700 87.0
Chagrin Shale (incomplete, 907.3 ft+):

47. Shale, medium-gray (N5), grades downward
to medium dark gray (N4); contains less than
5 percent siltstone beds and less than 5
percent sideritic layers. Shale contains
small wood fragments and is very burrowed
but plane-parallel lamination is locally
predominant. Most siltstone laminae are
less than 0.1 ft thick and are more abun-
dant in the lower half of the unit; some
are sideritic. Some sideritic layers are
plane-parallel laminated. Unit 47 has a
gradational lower CONLACE sisvrenanensans 1438.0 234.0

46. Shale, medium-dark-gray (N4), and beds of
siltstone which increase in abundance from
5 percent at the top of the unit to 15
percent at the bottom. Sideritic layers
are less than 5 percent. Siltstone is
in thin, rippled beds or bundles of silt
laminae 0.1 to 0.3 fc chick. Both
shales and siltstones are bioturbated ... 57.0 292.0
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of the Diamond Alkali Co. drill hole
No. 201 (localicy 12, fig. 1).
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Thickness

Devonian--continued: (feet)
Chagrin Shale--continued: Unit Cumulative

45. Shale, medium-dark-gray (N4),
95 percent, less than 5 percent
siltstone and sparse sideritic
layers which increase in abundance
dovnward ..ccccevceccccccnvecscessassssss 68.0 360.0

44. Shale, medium-dark-gray (N4&), 85
percent, sideritic layers, 15 percent,
and minor silcstone. Sideritic layers
are less than 0.1 ft thick «cvvevveevases 37.0 337.0

43}, Shale, medium-dark-gray (N&) to
olive-gray (5Y4/1), 90 percent, inter-
bedded wicth light-gray siltstone, 10
percent, and a few sideritic layers.
Siltstone beds are micaceous and are
less than 0.05 ft thick. Most are
rippled; others are sideritic .....ev.... 83.0 480.0

42. Shale, medium-dark-gray (N4&), 80
percent, thinly interbedded with
silcstone, 10 percent, and sideritic
layers, 10 percent ccccccccccssccssscvees 33.0 $33.0

41. Shale, greenish-gray (56Y5/1) and
abundant siltstone increasing from 15
percent at the top of the unit to 25
percent near the base. Sideritic
beds are 5 percent and decrease
in abundance downward. Siltstone
beds are concentrated into bundles
10 ft thick of silcstone and shale ...... 90.0 621.0

40. Shale, medium-dark-gray (N&), 40
percent, interbedded with dark-gray
(N3) shale, 30 percent, light-gray
(N7) siltstone, 30 percent, a few
sideritic layers, and a few thin
laninae of olive-black (5Y2/1)
shale. Shale beds are 0.1 to
0.2 ft thick and siltstone beds are
less than 0.1 f£ thick svve vececcrasenss 97.0 720.0
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Devonian--continued:
Chagrin Shale--continued:

39.

38.

7.

36.

35,

Shale, medium-dark-gray (N4), 60
percent, intercalacted with dark-gray
(N3) shale, 35 percent,and light-gray
(N7) silestone, 5 percent. Shale
beds are 0.1 to 0.2 ft thick and

some siltstones are as rthick as 0.2
ft, but most are thinner. Siltstone
beds are either cross lanminated or

plane-parallel laminated .........c0un..

Shale, dark-gray (N3), 80 percent,
interbedded with medium-gray (N5)
shale, 15 percent, and siltstone,
5 percent. Shale and siltstone
beds are less than 0.1 fr thick.

Top of Foerstia zone i{s at 743 fr ......

Shale, medium-gray (N5) to light-
olive-gray (5Y6/1), 75 percent,
interbedded with dark-gray (}3)
shale, 20 percent, and siltstone,
S percent, and a few sideritic
layers. Shale beds are chin

to thick. Mest siltstone beds

are less than 0.1 £t chick but
some are as thick as 0.6 ft.

Many siltstone beds are calcareous
and are either planar laminated
(Tb), wavy laminated (Tb-Tc),

or cross laminacted (Te). Sideritic
bands are 0.05 to 0.1 ftr thick.
Base of Foerstia zone is at

819!7 fﬂﬂt ooilttllcao....llto-l-o.on.-.ol‘loo

Shale, dark=-gray (N3), 60 percent,
thinly interbedded with medium—
gray (N5) shale, 35 percent, and
thin planar siltstone laminae, 5

Petcent L L B B B B B B B B L O B L B B L B

Shale, medium-dark-gray (N4) to
olive-gray (5Y4/1), 70 percent, thinly

interbedded with dark-gray (N3) shale, 25

percent, and siltstone 5 percent.

63

Thickness
(feet)
Unit Cumulative
19.0 739.0
4.0 743.0
834.0
6.0 890.0



Devonian--continued:
Chagrin Shale--continued:

34,

33.

32.

31.

Unic

Thickness
(feet)

Cumulative

Siltstone beds are as thick as 0.2 fc.. 21.0

Shale, dark-gray (N3), 60 percent,
intercalated with olive-gray (5GY4/1)

to medium-gray (N5) shale, 40 percent,

and ainor thin siltstones ....ee0v0e0s.. 28.0

Shale, medium-gray (N5) to medium-dark-

gray (N4), 60 percent, is interbedded

with dark-gray (N3) shale, 40 percent.
Dark-gray shale beds have a maximum

thickness of 0.3 ft and a few medium-

gray beds are as thick as 0.5 ft,

Bedding contacts are sharp and planar .. 25.5

Shale, dark-gray (N3), 70 percent, and
medium-gray (85), 30 percent, as thin

beds. Bedding contacts are gradational

across A few millimeters.vssecevcecssas 4.5

Shale, medium-gray (N5), to medium-dark-

gray (N4), 80 percent, interbedded with
dark-gray (N3) calcareous, sideritic
siltstone, 20 percent., Siltstone beds

are 0.2 £t thick ccscecsecsseascecrense 25.5

Lower part of Huron Member (296.7 fr):

30.

29.

28.

27.

Shale, brownish-black (5YR2/1), pyritic,

95 percent, intercalated with medium-gray

(N5) shale, 5 percent, and rare silcstone
laminae. Medium-gray (N5) shale is in

beds no thicker thanm 0.6 ft ........... 34,0

Shale, medium-gray (N5), 80 percent,
brownish-black (5YR2/1) shale, 20 percent,

and a few thin planar silt laminae.
Brownish-black shale beds are 0.3 ft

Chick cocescsccsccssecnvecsrovevenresnne 6.5

Shale, brownish-black (5YR2/1), containing
bed of medium=-gray (}N5) shale 1.0 ft
th£Ck at 1034 fce: LI R B B B B I I B B B B O B LA 25'5

Shale, greenish-gray (5GY6/1), 60 percent

and brownish-black (5YR2/1) shale, 40
percent. Gray shale is bioturbated ... 17.0
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Devonian--continued:
Ohio Shale--continued:

Lower part of Huron Member--continued: Unit

26.
25.

24,

21.

20.

19.
18.

17.
16.

Thickness
(feet)

Cunulacive

Shale, brownish-black (5YR2/1) ...cevue 8.0

Shale, brownish-black (5YR2/1), 50 percent,
and greenish-gray (5CY6/1), 50 percent.

Lower contacts of green shales are

burrowed but bases of black shale beds

are sharp and planar ....ccvvveeeee seae 9.5

Shale, medium-gray (N5), 85 percent
intercalated with brownish-black (5YR2/1)
shale, 10 percent, and sideritic bands,

5 percent. Black shale beds are 0.2 o

0.6 ft thick and siderite bands are

thinner than 0.1 foOl .evcevvvencns sans 9.2

Shale, brewnish-black (5YR2/1), 95 percent,
and indistinct laminae of medium-gray (N3)
shale, 5 percent cevescccesssssssccsas . 3.8

Shale, greenish-gray (56Y6/1), bicturbaced
and pyritic, containing three sideritic
bands less than 0,1 £t thick .......... 10.0

Shale, brownish-black (5YR2/1), 90 percent,
with greenish-gray (5GY6/1) shale, 10

percent, which is in bioturbated beds as

thick as 0.4 fC c.cvevvnenccans cesssees 19.5

Shale, medium-3ray (!N5), 80 percent, and
brownish-black (5YR2/1), 20 percent. Black
shale beds are very thin ..ccvvecivvens 10.5

Shale, brownish-black (5YR2/1) ........ 12.5

Shale, greenish-gray (5GY6/1), 50 percenc,

is thickly interbedded with brownish-

black (4YR2/1) shale, 50 percent. A (Tc)
siltstone 0.05 ftr thick containing super-
imposed sets of cross-laminae at 1163 ft. 12.5

Shllﬁ. brmi’h-black (SYRZII) R 8.0

Shale, greenish-gray (5GYa/l), 80

percent, and brownish-black (5YR2/1),

20 percent. Lower contacts of gray shale

beds are burrowed but bases of black shales
are sharp and planar ...eeevssesseesess 15.0
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Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Lower part of Huron Member--continued: Unit Cumulative

15. Shale, brownish-black (5YR2/1), 90
percent, interbedded with greenish-
gray (5GY6/1) shale, 10 percent.
Black shale beds contain burrows
infilled with gray shale ...cccivienvuanss 32.0 1228.0

14. Shale, greenish-gray (5CY6/1), 85
percent, and thin to medium beds of
brownish-black (5YR2/1) shale, 15
percent. Bases of gray shales are
burrowed ...iiecsssccnsrsenssrnnonas cecena 21.0 1249.0

13. Shale, brownish-black (5YR2/1), con-
taining a thin bioturbated grav shale
bed ‘t 12“8 fee: L N LR B B B ) 11.0 1260.0

12. Shale, greenish-gray (5YR2/1), and a
few thin beds of brownish-black (5YR2/1)
‘h‘le LR L B R N B R N O B R R R ‘-0 1266.0

11. Shale, brownish-black (5YR2/1). Lower
0.3 ft contains abundant botrycidal
Pyrite L B R R B N T IR B B B N R 27!2 1291.2

Olentangy Shale (328.4 fr):
Upper part (158.4 ft):
Equivalencs of Java and West Falls Formations
as differentiated beiow:

Cquivalent of Java Formation (81.1 ft):

10. Shale, olive-gray (5Y5/1), 90 percent,
and beds of black shale, 10 percent,
which are 0.1-0.3 ft thick. The olive-
gray shale is burrowed and contains
small yellowish-gray (5Y8/1) irregu-
larly shaped calcite nodules below
1333 ££ ceccanccccnvencnvsscovssscssens .o 78.0 1369.2

9. Shale, black (N1), basal marker bed of
Pipe Creek Shale Member 3.1 1372.3

Equivalent of Angola Shale Member of
West Falls Formation (66.7 ft):

8. Shale, olive-gray (5Y5/1) ...icevecccnns 1.7 1374.0
7. Limestone (mudstore of Dunham, 1962),

olive-gray (5Y5/1), cross-cut by
thin calctt‘ vein’ ....... R B B B B R B B 0.4 1374'6



Devonian--continued:
Oleatangy Shale-~continuad:

Upper part-—continued: Thickness
Equivalent of Angola Shale Member (feer)
of West Falls Formation--continued: Unit Cumulative

6. Shale, medium-light-gray (N6), 70 percent,
and beds of olive-gray (5Y5/1) shale, 0
percent, Mediun-light-gray shale is
bioturbated. Bedding contacts ar: grada-
:10“1 LA R R RN R R R R R R RN RN RN LR R 6‘!6 1‘39.0

Equivalent of Rhinestreet Member
of West Fall- Formation (7 ft):

5. Shale, black (Ni1), micaceous .......ovieveaes 7.0 1446.0
Lower parc (170.0)

Equivalent of Mahantango Formation and Marcellus

Shale, as differenciiced below):

Equivalent of Mahantango Formatien (140.0 ft):

4. Shale, mndium-gray (NS), silty, calcareous,

slightly pyvricic, and burrowed. Contains
many brachiopods ...... cassessessessasesnanne 140.0 1586.0

Equivalent of Marcellus Shale (30.0 ft):

3. sh‘l.. d‘tk‘sr.y (83) IR R RN EEEEEREEENEEE R 11.0 1597'0
*2. Shale, brownish-black (5YR2/1) ..... esessanns 19.0 1616.0
"Big Lime" (incomplete, 32 ft+):

#h]. Limestone (mudstone of Dunham, 1962),

light-olive-gray (5Y6/1), scvlolicic,
Contains sparse brachlopods ..veevveresnernes 32+ lo4B+

Drill Hole TX-7, Lake County, Ohio
(Localicy 13, fig. 1)

Drill wole TX-7 was drilled into tihe Chagrin Shale for a geologic
site study for the Perrv, Ohio, Nuclear Power Plant constructed by the
Cleveland Electric and Illusinating Company. The drill hole is near the
southern shore of Lake Erie approximately 3 nmiles north of the clty of
Perry, Perry Township, Perry quadrangle, Ohio (Ohio Coordinace System:
North zone, 2,369,200 ft E, 781,600 ft N) act 2 surface elevation of 618,1

* USGS Collection 10017-SD at 1607.8 ft contains conodnnt elements that
range in age from lates: Early Devonian to earliest Late Devonian (A. G.
Harris, written communication, August 22, 1579).

#** USCS Collection 10111-SC at 1620 ftr contains Lrachivpods resembling those

in the Delaware Lime:tone (J. T. Dutro, Jr., written communicacion, July
1€, 1979). 67



feet. The interval from 168 to 395 feet wes cored. The drilling was
coupleted on October 21, 1978. Logged and sampled on January 3, 1979
by R.F. Broadhead and R.C. Kepferle (fig. 17).

Thickness
(feet)
Unit Cumulative

6. xot Cored LI L 168 168

Devonian (incomplete):
Chagrin Shale (incomplete, 227 fr+):

5. Shale, medium=dark-goay (N&), 70 percent,
and 11g' t-gray (N7) siltstone, 30 percent.
Shale is siley and pyritic in beds, 0.03 to
0.8 £t thick. Most siltstones are partial
Tcd cycles. Lower contacts of siltstones
are abrupt and either planar, marked by
flutes, or load casts projecting into the
underlying shale. In a few siltstones
this load casting has proceeded far enough
to form ball-and-pillow structures. Upper
contacts of siltstones are abrupt and
either rippled or planar except for the few
siltstones that have gradational upper
contacts, Td Bouma units. Siltscones
are micaceous and are {n beds 0.05 to 0.9
ft thick .cccvceccnvescsnsscrossscnsnnnes 12 170

4, Shale, medium=-dark=-gray (N4), 65 percent,
and light-gray (N7) siletstoue, 30 percent,
and reddish-gray sideritic siltstone, 5
percent. Shale is silty and pyritic in
beds 0.1 o 0.4 £+ thick. Siltstone
beds, including sidericic beds, are 0.0)
to 0.1 £¢ thick, are micaceocus, and, as
in unit 5, nce composed of stacked Bouma
units; Tbe and Ted partial cycles are the
most prevalent .......... cssesesersnansng 5 185

3, Shale, medivm-dark-gray (N4), 70 percent,
and light-gray (N7) siltstone, 30 percent,
thinly interbeddea. Shale {s silty and
pyritic in beds 0.05 to 0.8 ft thick and
contains structures similar to those in
the siltstunes of unit 5 except that
Bouma Tecd partial cveles ave the most
PrevValent ccsvssserssccvssssssccnscens .s 33

re
e
o
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Thickness
Devonian--continued: (feet)
Chagrin Shale--continued: Unit Cumulacive

2. Shale, medium-dark-gray (N4), 60 percent,
and light-grav (N) silcstone, 40 percent.
As in unit 3, shale is pyritic and silty
but contains some thick laminae of medium—
gray (NS5) and dark-gray (N3) shale. Shale
beds are commonly 0.2 to 0.4 fr thick but
are as thick as 1.8 fr. Siltstones are
composed of partial Bouma cycles (Ted
cycles being the most common) and other-
wise are the same as those of unit 5.

Most siltstones are 0.05 to 0.2 ft thick

but a few are as thick as 0.8 fr. Thin

siltstone beds at 277 and 2Bl ft are

sideritic. The gradational zone to unit

1 below is about 20 fr thick +ecevceenaanas 114 334

1. Shale, 80 percent, thinly interbedded
with siltstone, 20 percent. Shale is
pyritic and silty, consists of thin
to medium beds of dark-gray (N3),
medium-dark-gray (N4), and medium-
gray (N5) shale, the lighter shades
are more abundant {n the J-wer 30
feet. Shale contains some flattened
horizontal tubular burrows to 5 mm in
width. Siltstones are as in unit 5,
except that most beds are separate Tc
or Td Bouma units less than 0.1 ft chick.
A 1.0-fr-thick silcstone bed ~ontains
load casts, has been greatly contorted
by soft sediment deformation, and
contains small contorted pods of dark-
st‘y shale R R R 61 395

Hell Hole section, Lake County, Ohio
Locality 14, fig. 1)

The Chagrin Shale is exposed in a roadcut of Leroy Center Road in Hell
Hole along Paine Creek, Leroy Township, Thompson quadrangle, Lake
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County, Ohioc (Ohio Coordinate System:
738,100 ftr N) (fig. 18).

R.F. Broadhead on June 16, 1978.

Devonian (incomplete):
Chagrin Shale (incomplete 82.5 fr+):

21.

20.

19.

18.

16.

Shale, medium-gray (N5), 70 percent,

and medium-gray (NS) siltstone, 30

percent. Shale is in beds 0.3 to 2 ft
thick, and siltstone is in beds 0.1

to 0.5 ft thick. Contacts between

beds are sharp and planar. 32asal shale

bed has abrupt and planar lower contact ....

Siltstone, medium-light-gray (N6é), con-
taining platy partings 1 cm thick and
internal very thin, plane-parallel

laminze. Abrupt lower CONELACE sssvvvovscsen

Shale, medium-gray (N5), clayey, con-
taining platy partings 3 to 6 mm thick.

The sharp basal contact is planar. A
0.1-ft-thick sideritic layer 2.9 ft

above base of unit contzins molds of

tubular horizontal burrows a few milli-
meters in diameter on its sole ....cievunenn

Siltstone, light-olive-gray (5Y6/1),
contains faint, internal, wavy, parallel
laninae (Bouma unit Tc) and some tubular
and branching burrows a few millimeters

in diameter which are mostly horizontal,
but locally are subvertical; abundant
brachiopod molds; abrupt lower contact ....

Shale, medium-gray (N5), silty, ard plastic
when wet and weathered; partings are 2 to
5 mm thick; abrupt and planar lower

co“t‘ct PR A A A B L I L B L

Siltstone, medium-light-gray (N6),
argillaceous, internally homogeneous

(Ta); basal contact {s sharp and

slightly unduloSe scveccvsoscrancccananins
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Thickness
(feet)
Unit Cunulative

17.9 17.9
0.4 18.3
3.2 21.5
0.6 22.1
0.1 22.2
0.1 22.3

North zone, 2,378,000 ft E,
Base of section is 200 ft east of the

intersection of Paine Creek and Leroy Center Road.
is covered by vegetation.

Top of section
Measured with hand level and tape by



Devonian--continued:
Chagrin Shale--continued:

15.

14.

12,

11.

10.

Shale, medium-gray (N5), silty. When

wet and weathered, it {s plascic and

parts in plates 2 to 5 mm thick. Abrupt

and planar lower CONECACT +eiessesssacasrsnsessians

Shale, grayish-black (N2), silty; upon
weathering, parts into plates 2 to 6 mx
thick. Sharp, planar lower cCOntacl .eecececevaves

Shale, medium-dark-gray (N4), 90 percent,
and medf{um-gray (N5) si{ltstone, 10
percent. Shale is silty and occurs in
beds 0.5 to 1.0 ft thick which weather

to moderate-brown (5YR4/4) tabular to
platy partings 2 to 6 mm thick. 5ilt-
stones are i{nternally homogeneous beds
0.1 to 0.3 ft thick and have abundant
tubular, branching, horizontal burrows

a few millimeters in diameter on their
soles. Conctacts between beds are abrupt .......

Siltstone, in a single medium-light-gray
(N6) bed, 90 percent of which i{s internally
homogeneous (Ta) except for sparse
horirzontal, tubular, branching burrows

both internally and on the sole. Ten
percent of this bed has wavy and plane-
parallel lazminae (Tb) as well as low-
angle, small-scale cross-laminae having
taugential lower and truncated upper
contacts (Tc); brachiopods are common and
USUALLY CONVEX=UP eeevsccecccncsocstssssanansanns

Siltsctone, medium-gray (N3), 70 percent,

and silty, medirm-dark-gray (N4) shale,

30 percent. Siltstones have abundant
brachioped molds and tubular, branching,
horizontal burrows within beds, which

are 0.1 to 0.3 ft thick. Shale weathers
moderate brown (5YR4/4) and typically has
platy partings 2 te 6 mm thick .oeevnnranriens

Shale, medium=-dar-gray (N&), silty,
90 percent, and medium-gray (N5) intern-
ally hormogeneous (Ta) siltstone, 10
percent. Shale beds are 0.5 to 1.0 ft
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Thickness
(feer)

Unit Cu=ulative

0.1 22.4
0.2 22.6
5.7 28.3
1.2 9.5
1.8 31.3




evonian--continued:
Chagrin Shale--continued:

8.

b

thick, have tabular to platy partings,

2 to 6 mm thick and veather moderate

brown (5YR4/4). Siltstone beds are

0.1 to 0.3 fr thick and have many
branching tubular burrows a few milli-
meters in diameter on their soles .........

Shale, medium-gray (N5), silty; weathers
moderate-brown (5YR4/4), parts into

plates 2 to 6 mm thick. Lower contact
abrupt and planar ....ciceeercsevrcscsrnans

Siltstone, light-olive-gray (5Y6/1), single
bed is internally homogeneous (Ta)

except for branching, tubular burrows a
few millimeters in diameter in the lower
0.1 fr and on sole. 3harp, planar lower

COBtICt L I I L I L R

Shale, medium-gray (N5), silty; weathers
to moderate-yellowish-brown (10YR5/4)
plates 1 to 5 mm thick; contains rare
brachiopod molds in upright position and
contains many silt-filled tubular burrows,
which extend 0.1 ft vertically downward
from the base of unit B and there branch
into a poorly defined horizontal network.
Abrupt lower CONCACE .cvvievrsvrvcccannnans

Siltstone, medium-grav (N5), homogeneous
(Ta), weathers moderate brown (5YR4/4)
and light brown (5YR5/6); abundant,
branching tubular, horizontal burrows

a few millimeters in diameter on sole;
lower contact is burrowed and abrupt ....

Shale, medium-gray (N5); weathers to
grayish-red (10Y4/2) plates 2 to & mm
thick; clayey; contains sparse brachiopod
molds. Silet-filled, tubular burrows
extend 0.1 ft vertically downward from the
base of unit 6 and there branch into
horizontal networks. Sharp basal contact.

Silcstone, medium-light-gray (N6); weathers

pale yellowish orange (10YR8/6) and moderate

brown (5YR4/4); dense. Horizontal to

Thickness

Unit

6'3

4.3

0.7

0.3

(feet)
Cumulacive

37.6

41.%

42.6

42.9

43.1

47.3



Thickness

Devonian--continued: (feet)
Chagrin Shale--continued: Unit Cumulative

subvertical, branching, tubular burrows

a few millimeters in diameter are common

both inside the bed and on its sole. Abrupt

D888l CONLACE cevssvovovcvssanssaannernsssssnsns 0.6 47.9

3. Shale, medium-gray (N5), weathers dark
yellowish orange (10YR6/6). Platy partings
are 4 to 10 mm thick. Common medium~dark-
gray (N4), ovoid dolomitic concretioms 0.1
ft thick and 0.5 ft long are elongated
parallel to bedding. Shale partings are
subparallel to che edges of the concre-
tions. Lower contact is abrupl ...ccicecesee 10.1 58.0

2. Silestone, light-gray (N7); weathers

grayish brown (5YR3/2). Horizontal to

subvertical tubular burrows a few milli-

meters in diameter common within and on

the sole of the bed. The lower contact

is abrupt in most places, but is locally

gradational. Gradational zones contain

some silt-filled DULTOWS sisevevennrrccccas 0.7 58.7

1. Shale, medium-gray (N5); weathers pale
brownm (5YRS5/2) and grayish red (5YR4/2).
Parcings are 3 to 15 mm thick, platy to
tabular. Sparse horizontal sile-filled
tubular burrows a few millimeters in dia-
meter are internal to bedding. Sparse
pyritic nodules 1 to 3 cm thick and 5 to
10 cm long are silty., Base of unit 1 not
exposSed seeccvscccescscs cessssssrssssssses 23.¥% 8

o
()

Grand River section, Ashtabula County, Ohio
(Localicy 1Z, fig. 1)

The Chagrin Shale is exposed in & cliff on the west bank of the Grand
River about 2700 feet west of the bridge of Ohio Highway 534 in Harpers~
field Township, Geneva quadrangle, Ashtabula County, Ohio (Ohio Coordinate
System: North Zone, 2,423,200 £t E, 7,646,000 fc ¥) (fig. 19). Base of
section is on the river bank and its top is covered with colluvium at the top
of the cliff. Measured with hand level and tape by R.F. Broadhiead on June 6, 1978.
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Siltstone and shale beds in the section are laterally continuous
and uniform, unless otherwise noted in the unit descriptions.

Thickness
Devonian (incomplete): (fcet)
Chagrin Shale (incomplete, 36.1 ft+): Unit Cumulative

15. Shale, medium-gray (N5). Sharp,
planar basal contact. Top §s covered
with colluvium and is heavily vegetated ..... 5.0 5.0

14, Sil:istone, medium-gray (N5); basal
concact is abrupt and planar .....ccevernnnes 0.5 5.5

13. Shale, medium-gray (N5); lower contact
is sharp and planay ...cccceeevee coavnnssces 1.5 7.0

12. Siltstone, medium=-gray (N5); basal contact
is sharp and planu L N L B B B B B B -, 0-7 7.7

11. Shale, medium-gray (N5); basal contact
is abrupt and planar ....sceesevscvcccsscens 0.2 7.9

10. Silrstone, medium-gray (N5); abrupt,
planar lower CONCACE .icecvvvnnsaccane cesane 0.7 8.6

3. Shale, medium-gray (N5); abrupt, planar
lowver contact .ceesveecccncane G R e A 1.5 10.1

8. Siltstone, very-light-gray (N7); base is
sharp and planar .......... 0 BRI e 0.7 10.8

~4
.

Shale, medium=-gray (¥5), 70 perceut, and

thin beds of medifum-gray (N%) siltstone,

30 percent. Silcstone beds are la2ss than

Ol 2 EHICK cvvvevmumviniios PP 4.2 15.0

6. Silcstone, medium-gray (N5), internally
homogeneous. Sole has some herizonral,
branching tubular burrows a few milli-
meters in diameter. Lower contact is
abrupt and planar ....... o6 R R e 0.6 15.6

5. Shale, medium=-gray (N5), 90 percent, inter-
bedded with medium-gray (N5) siltstone, 10
percent. Siltstone bads are less than 0.05
fr thick, and are load-casted into under-
lying shale. Contacts with shales are sharp
and generally planar sseeccessssccance erace 5.6 21.2



Thickness

Devonian--continued: (feet)
Chagrin Shale-~continued: Unit Cumulative

&. Siltstone, medium-gray (N5), intensely
bioturbated; most burrows are sub-
norizontal and tubular, a few millimeters
in diameter. The basal contact is sharp
and planar, burrowed and load-casted,
and marked by small grove casts
a0d £IULES ccocsccnssesvssssrsesssssssnsnnnans 0.7 21.9

3. Shale, medium-gray (N5), 95 percent,
and medium-gray (N5) siltstone, 5
percent. The shala contains about
10 percent thin silt laminae. Silt-
ertone beds are less than 0.1 f: thick
anl are laterally continuous but
pinch and swell. Lower contact is
abrupt and PlaNAT siccessevrssesssscscccnsnas 9.4 31.3

2. Siltstone, medium-gray (N5), Laterally
continuous and uniform. Parts into
layers 0.05 to 1.0 £t thick. Plane-
parallel and ripple laminations have
been strongly contorted by burrowing.
Some small wood fragments are present.
The base is sharp and planar ....ceeveccvaass 1.6 32.9

1. Shale, medium-dark-gray (N4) and silcy,
60 percent, i~terlaminated with light-
gray (M7) siltstone, 40 percent. Nost
siltstone beds have a nodular appearance
and only about 10 percent are laterally
continuous for more than 5 feet. Base
of unit 1 i{s in river bed and not exposed ... 3.2 36.1

Gerald No. 1 Drill Hole, Ashtabula County, Chio
(Locality 16, fig. 1)

Gerald No. 1 drill hole was completed on March 17, 1949, Ly the
International Salt Company. The hole is about 1.5 miles southwest of
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the city of Ashtabula in Saybrook Township, Ashtabula South quadrangle,
Ashtabula County, Ohio (Ohio Coordinate System: North zone 2,454,800
fr E, 796,800 ft N), at a surface elevation of 691 ft. Coring started
at a depth of 51 feet in the Chagrin Shale and continued to a total
depth of 2400 ft {n Silurian cocks. Devonian shale logged by R.
Carlton, R. Kepferle, and E. Rothman on February 21, 22, and 23, 1979
(fig. 20). Colors are from wet core.

Thickness
(feet)
Unit Gumulative

18. so COTE cevvvavccasns LR L L B L 51 51

Devonian (incomplete):
Chagrin Shale (incomplete, 574 ft+):

17. Shale, olive-gray (5Y4/1) to olive-
black (5Y2/1), BC percent, siltscone,
20 percent, and minor sideritic layers.
Siltstones are calcareous and have soft-
sediment load structures. Sideritic
layers are less than 0.1 ftr thick. Top
of Foerstia zone is a> 250 f£ .ccvvvnvnrnnnss 234 285

16. Shale, dark-greenish-gray ‘5GY&4/1), 70
percent, siltstone, 25 percant, olive-
black (5Y2/1) shale, 5 percunt, and a
few sideritic layers. Siltstonex are
cross-laminated and contain rippled thick
laninae to thin beds. Base of Foerstia
zong I8 2L 395 £C ccccscenassaanveesansonssee 130 415

15. Shale, dark-greenish-gray (5GY4/1),
65 percent, siltstone, 25 percent, and
olive~black ¢5Y2/1) shale, 10 percent.
Siltstones are cross-laminated and
contain rippled lazainae and thin beds.
Some are CAlCArEOUS ...cessisssssovrnannssas 210 625

Ohioc Shale
Lower part of Huron Member (443 ft):

14. Shale, olive-black (5Y2/1), faintly and
:htnly lmmted LR N B B B LA BRI B B B 76 699

13. f.ale, olive-black (5Y2/1), 80 percent,

dark-greenish-gray (5CY4/1) shale, 15
percent, and siltstone, 5 percent.

80



oF

- Aadisectray Prefile

CHAGAIN SHALE

A A
OHIO SHALE
V0TS SRAT OF IAOR M E

FEET METERS

LOWLE Mgt

1
ol OLENTANGY SHALE
WLl Mt

|

1500+

Figure 20. Lithologic and radiocactivity profiles
of the Geraid No. 1 drill hole of the
International Salc Co. (locality 16,
fig. 1).

81




Devonian--continued: Thickness
Ohio Shale--continued: (feet)
Lower part of Huron Member--continued: Unit Cumulative

Siltstones are laminae and decrease in
abundance downward ....ccccesvcectcoccccns 61 760

12. Shale, dark-greenish-gray (5GY&4/1) to
olive-black (5Y2/1), 75 percent, and
brownish-black (5YR2/1) shale, 25 percent.
Unit contains burrows 4.0 mm to 20.0
mm In diameter ..eccesnunseswmmuasnssnnEee 74 834

11. Shale, brownish-black (5YR2/1), 95 percent,
and dark-greenish-gray (5GY4/1l) to olive-
black (5Y2/1) shale, 5 percent. Greenish-
gray shales are in laminae and thin beds
and contain small pyritized burrows ..... 139 973

10. Shale, brownish-black (5YR2/1), 50 percent,
and dark-greenish-gray (5GY4/1) shale,
50 percent. Greenish-gray shale contains
DUETOWE: o ovivwswwwoes s s oemes e eme o 36 1009

9. Shale, brownish-black (5YR2/1), 95 percent,
and 5 percent olive-black (5Y2/1) shale.
Olive-black shale contains pyritized
DULTOWS soveensssosmenns 01 A I s PR 59 1068

Olentangy Shale (396 ft):
Upper part (256 ft, includes equivalents of Java and
West Falls Formations, as differentiated below):
Equivalent of Java Formation (112 ft):

8. Shale, grayish-olive-green (5GY3/2), 90
percent, and brownish-black (5YR2/1) shale,
10 percent. Grayvish-green shale contains
pyritized burrows and irregular calcareous
pods as much as 1 cm in diameter. Grayish-
green shale is locally calcareous ..... aes 110 1178

7. Shale, brownish-black (5YR2/1). Basal
marker of Pipe Creek Shale Member ....... v 2 1180

Equivalent of Angola Shale Member (98 ft):

6. Shale, dark-greenish-gray (5GY4/1), 95
percent, olive-black (5Y2/1) and brownish-
black (5YR2/1) shale, 5 percent. Greenish-
gray shale contains burrows and irregular

calcareous pods as much as 1 cm in dia-
meter «esasess 5 91 R B svnvass 98 1278



Devonian--continued: Thickness
Olentangy Shale--continued: (feet)
Upper part--continued: Unit Cumulative
Equivalent of Rhinestreet Shale Member (46 ft):

5. Shale, dark-greenish-gray (5GY4/1), 90
percent; olive-black and brownish-black
(5YR2/1) shale, 10 percent. Contains
burrows in upper 10 feet ......cievivvieeensn 31 1309

4. Shale, brownish-black (5YR2/1), containing
Lingula and conodonts ...cceevvvvenocnnnss i 15 1324

Lower part (140 ft, includes equivalents of Mahantango
Formation and Marcellus Shale, as differentiated below):
Equivalent of Mahantango Formation (120 ft):
3. Shale, olive-black (5Y2/1), calcareous,
and a few thin limestones less than 0.1
ft thick from 1362 ft to 1420 ft ........... 120 1444
Equiva’ent of Marcellus Shale (20 ft):
*2. Shale, brownish-black (5YR2/1), pyritic ... 20 1464
"Big Lime" (incomplete, 15 ft+):

li LINME@SEONG vossvinevsinssssssesesssss TR 15+ 1479+

*USGS collection 10112-SD at base of unit contains rhynchonelloid
brachiopods, probably Cupularostrum, and other fossils including Orbiculoidea,
Eostrophalosia, and Styliolina of pre-Centerfield age (J. T. Dutro, Jr.,
written communication, July 16, 1979).

Gulf Park section, Ashtabula County, Ohio
(Locality 17, fig. 1)
Chagrin Shale is exposed along an incised meander of Ashtabula
River and in a roadcut on Ohio Route 84 in Gulf Park on the southeast

side of the City of Ashtabula, Ashtabula Township, Ashtabula South
quadrangle, Ashtabula County, Ohio (Ohio Coordinate System: North
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zone, 2,474,100 fr E, 802,200 ft XN) (fig. 21). Base of section is
exposed on the west bank of the Ashtabula River just north of the
Route-B84 bridge; tup of section 18 in tha roadcut, overgrown with
grass and trees. Measures with hand level and tape by R.F. Broadhead
on June &4, 1978.

Thickness
Devonian (incomplece): (teet)
Chagrin Shale (incooplete, B6.4 fr+): Unicr Cumulative

12 Silcstone, medium—-gray (N5), weachers
grayish red (5R4/2). Sharp, planar
lower contact. Burrowed, disrupting
parallel lamipae and small-scale, low-
angle, cross=-laninae having tangential
lewer and either !angential or truncacted
UPPET CONLACLS «.cvevassnanannsannses sesns 0.9 6.9

11. Shale, lighr-olive-gray (5Y6/1), silcy,
and less than 5 percent chick laminae
of gray ailtstone. When weathered,
shale is grayvish red (lGx4/2) and splits
tu olaty to tabular partings 2 to 6 =
(1.7 11" SRy 0 o e evees 11.8 12.7

10. Siltstone, olive-gray (5Y4/1); wearhers
grayish red (10R&4/2); abrupt, planar
bedding coataccs; sole-marked basal
contact. Plane-parallel laminated and
BLOBGEBELER. 55065 075 veo imiainim s i iwim:saos;s b 0.3 13.0

9. Skale, light-olive-grav (5Y6/1), 80
percent- thin beds and thick inrerlaminae
of siltstone, 20 perczent, have abrupt
and planar ro slightly undulose bedding
contacts with the shales. Sharp, planar
JOUBE CONEICE 4o v v wneasdnnnsissheissans 5.5 18.5

8. Shale, light-olive-gray (5Y6/1) ..... aagh  [Bad 26 8

7. Siltstone, light-olive-gray (5Y6/1);
weathers gravish red (10R4/2), contains
soall-scale cross-laminae (tc) and is
locally bioturbated. Lower contact (s
abrupt and planar .......... bessesirensaa 0.

-
(=]
-
.

w

6. 3Shale, light-olive-grav (5Y6/1);
weathers gravisih red (5R4/2); silty, con-
taining less than 5 percent very thin
siley laminae as thick as 2 cm, which
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Thickness
{faet)
Unit Cusulative

Deavoniao——continued:
Chagrin Shale--continued:

consist of very thin (less than 1 mm

thick) plane-parsllel layers of alternating

eilt and shale. Contains small pyrite

nodules. Gradational lower contact ...... 1.9 29.4

5. Shale, intarlmmioed light-olive-gray
(5Y6/1) and olive-gray (5Y&/1), 95
parcent, and light-olive-gray (5Y6/1)
siltstone, 5 percent. Shals weathers
grayish red (5R4/2) and moderate oliva
browa (5Y4/4), and contains many thin
silc laminae. Silescone beds are 0.5
‘to 2 cm thick, laterally continuous
and uniform, and plana-parallel (Th)
laminacted; contacts wich shale are
sharp aod planar or slightly undulose.
Siltsctone beds are thicker and more
numerous in the uppermost 3 ft,

Sharp, planar lower contlct ...ssseavsvies 8.8 38.2

4. Shale, interlaminaced light-olive-
gray {5Y6/1) and olive-gray (5Y4/1).
Contains stringers of white silt
laminae. Basal contact I8 Sharp «....eve- 15.9 54.1

3. Siltstone, light-olive-gray (5Y6/1), 60
percent, and medium-gray (N5) shale,
40 percenc. Beds are 2 to 10 ca thick
and laterally continuous, Lower contact
19 Bradationdl ..ivviirecairrrnrarananiaas 18.6 72.7

2. Siltstone, light-olive-gray (5Y6/1),
9C percenct, and thin fncercalacions of
olive-gray (5Y4/1) shale which weacher
moderare brown (5YR4/4). Siltstones
are more abundant toward the middle of
the unic. 3ilcstones are laterally
continuous and uniform. Host arve thinner
than 0.05 ft but some beds are #s thick
as 9.2 ft. They are plane-parallel (Tb)
or cross-laminated (Tc) and have abrupt
planar lower contacts and abrupt planar or
rippled upper centacts. Unit contrins
both horizantal, tubular burrows and
vertical s=scapc scructures, Lower contact

i3 gradational ..... i i I I LY 75.0

"~
.
e
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Devonisn—continued: Thicknaess

Chagrin Shale--continued: (faet)

Unit Cumylative

1. Shale, olive-gray (5Y4/1), 70 parcent,
intercalated with medium-light-gray (N6)
siltstooa, 20 percent, and medium-~ligh.-
gray (N6) sideritic fins-grained, slightly
foasilifercus carbonate Lads, 10 parcent.
Shale is silty, weathars modsrate Drowm
(STR4/4) 4in beds 0.1 ft to 0.7 ft thick.
Siltscone layers are less than 0.1 ft
thick and most are laterally conticuous
and uniform and containo eithar small-cale
iov-angle cross-laminas (Tc) or plane~
parallel laninae (Tb) with dark-shale
fnterlaninaa. Contacts with shales are
abrupt and plangr, very slightly undulose,
or rippled. Sideritic carbonate bads are
0.05 to 0.1 ft thick, and many are laterally
continuous aad unif>rm although some
pinch out. A few of the sideritic carbo-
nate lanses are in the form of starved
ripples less than 1 ft wide. Soma
have surficial dlack mangacese staipcs.

In the lower 5 ft, vary light gray coos=

in=cone limestone lensas ara pragant

along the upper and lower surfaces of

two sidericic beds; thase are 0.1 to 0.2

fr thick and 2 ¢o 6 ft wide. Lowar contact

of unic 1 is Dot exposed ......ccvvrvivrrvive 11.4

Hladlock Road secticn, Ashtabula County, Ohic
(Localicy 18, fig. 1)

Chagrin Shale is exposed in a roadcut on Hadlock Road 100 yardas
south of its junction with Creamer Road about 2 mfles southwest of
Kingsville in Ashtabula Township, North Kingsville quadrangle,
Ashtabula County, Ohic (Ohio Coordinate Syetem: North zone, 2,486,460
fr E, 809,600 ft N) (fig. 22). Top of section is heavily ovargrown
with grass and trees. Measured with hapd lavel and tape by
R.F. Broadhead on June 7, 1978.
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Figure 22. Lithologic and radioactivicy profiles of
the Hadlock Road section (localicy 18,
fig. 1).
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Devonian (incomplete):
Chagrin Shale (incomplete, 40.8 ft4):

10.

9.

7.

Siltstoue, medium-gray (NS), argillacecus,
93 percent, ani thin lighter gray non-
clayay silt lsminse, 5 percent; slightly

mottled. Sharp, planar lower contact ........

Shale, madium-light-gray (N6), 70 percent,
and medium~light-gray (N6) silcstoae, X
percent. Shale is micacecus, extremely
silty, hard and brittle, and contains as
such as 30 percent silt in thin lsminae.
Shale beds are laterally continouous

and 0.05 co 0.3 ft thick. Siltstone is
micaceous in laterally continucus and
contain superimposed sets of smalli-scale,
low-angle, concave-upward cross-lmminae
{Tc). Lower comtact i{s abrupt and plamar
but in some places is erosional and

BEOUTEE ssssasnissctvovnsnwennyoensysssevsnse

Sflcsctone, medium—gray (N5), laterally
continuous and uniform, argillaceous,
containing wavy parallel laminse, which

in most places have bee= mottled by
bioturbation. Basal contact is planar
m“m’: --------------- LR L L L B B B

Shale, medium-gray (N5), 820 percent, and

mediun-light-gray (N6) silcstone, 20 percent,

{n beds 0.1 to 0.2 fr thick. Shale {s very
silty and micaceous; beds are laterally
continuous and uniform. Siltstones are
laterally uniform and continuous, micaceous,
very pvritic, and plane-parallel (Tb)
laminaced. Laminae are alternating darker
and lighter gray. DBases of silcscope Heds
are sharp and planar and contain some molds
of crawling and resting traces on under-
iying shales ..ssssscusavenivyes sassnsrene

Silcatone, medfum-gray (N5), laterally
concinucus, mottled by colcareous burcow
fills and shaley wisps, and traces of
original plane-parallel (Tb) laminae.
Yo0orly oxpoted ....cosnnsacisiasaanEsien .

a9

Thickness
(feet)
Unit Cusulative

1.0 1.0

6.8 7.8

0.9 8.7

6.2 14.9
0.9 15.8




Devonian-~-continued:

Thicknasa

. (faet)
Chagrin Shale-~continued: Unit Cumulative
5. Silestone, medium-gray (N5), 95 percent,

and very thin gray shale, 5 percent, in
beds which pinch and swell and pinch out.
Siltscone beds are less than 0.1 fr chick,
ars laterally continuous, and have sharp
planar bases marked by molds of trails and
resting traces on underlying shales; many
ars plane=parallel (Td) laminated. Very
dark shaley laminse alternata with very
thin light silt laminae; laminations
become finer and less shaley upward within
& single bed. The upper parts of beds are
mottled DY DUCTOWE .evivvevravassavaases c.8

Siltstone, light-olive-gray (5Y6/1), 50
percant, and medium-ligit=gray (26) shale,

50 percent. Both the siltstone and shale

beds are less than 0.1 £t chick and are
lacerally contf{nuous and uniform. Silt-

stones are slighctly cslcareous, have sharp
basal contacts, and contain mottled

Jaminae and molds of brachiopods ....... 3.2

Silcstone, medium-gray (N53), micaceous, in
thin beds 0.05 te 0.1 ft thick, vhich contain
lensold parallel laminae (Tb-Tc) and are
”ttl.d '''''''' L B U O B B B AR R B B B B R 3-7

Siltscone, medium~light=gray (N6), in single
bed which is mostly mottled but contains

sone plane-parallel lamfnse (Td) and small-
scale cross laminae (Tc); bed 1s laterally
continucus vith an abrupt and slightly
undulacory base ...cverrnsansnriencinnnn 0.8

Shale, light-gray (N7), clayey, 95 pasrcenc,

and mediua~-gray (N3) siltstone, 5 percent,

in laminae which are less than 0.05 ft chick,
are laterally continuous and uniform, and
increzse in abundance upward, Base of unit
l‘. ﬂot exw’“ PR B B B B I O O B R 16'5

9

16.56

19.8

23.5

24,3

40.8



Conneaut Craek maction, Ashtabula County, Ohioc
(Localicy 19, fig. 1)

Chagrin Shala is exposed on Chio Route 84 and in cut of Conneaut
Cresk, 1/4 mile east of the city of Kingsville, Kingsville Townahip,
North Kingsville quadrangle, Asahtabula County, Ohio (Ohio Coordinate
System: North zone, 2,498,600 fr E, 815,200 £t N) (fig. 23). Base
of section is in roadcut. Top of section is heavily vegetated.
Measured with hand level and tape by R.F. Broadhead on June 5, 1978.

Devciian (incomplete): Thickness
Chagrin Shale (incomplate, 25.3 fe+): (feat)
Unte Cumglative

11. Shale, medium~gray (NJ) to medium~dark-gray
(N4); weathers moderste-yellowish-brown
(10TRS/4) and is plastic vhen wat. The
lower contact is abrupt aud planar and
has a fev small undulacions .....eeceee o 15.0 15.0

10. Silcstone, medium-dark-gray (N4).
calcareous; weathers light brown (5TRS/6).
Single bed {s laterally continuous but
pinches and swells; contains scoe small-
scale cross~lmminas (Tc) having cangencial
lowver and angulsar upper contacts and wavy-
parallal laminse (Tb) which are disrupted
by burrowing. DBasal contact, sharp and
slightly undulosa but generally planar .. 0.5 15.5

9. Shale, medium-gray (NS), silcy. Lower
contact is abrupt and plamar, slightl;

undulose 10cAllY ...icivreraraninrrranens 0.2 15.7
8. Siltstone, like that {ip unit 10 ......... 0.2 15.9
7. Shale, like chat in undt 9 ...cvivennnans 0.1 16.0
6. 5ilcstone like that im unit 10 ......e00e 0.5 16.5

5. Shals, lighte-gray (N7); weathers modarate
olive brown (5Y4/4) and very dusky red
{10R2/2); silty. Bed is laterally
contiovous and ualfor® .....ccoiiaaaranas 1.4 17.9

4. Siltstone, medium-light-gray {(N6): veathers
1ight brown (5YR6/4); latarally continuous
and uniforn. Faint laminae (TH) are dis-
rupted by burrows. Sharp planar lower
CORBBEE oiis0005:5:5 55 500000000 e 0.7 18.6
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Conneaut Creek
section (locality 19, fig. 1).

Lithologic prafile of thas

Figure 23.
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Devoniap=-continued: Thickness
Chagrin Shale==continued: (faet)
Unit Cumulative

3. Shale, medium-light-gray (N6); weathers
moderate yallowish brown (10YR5/4);
latrrsally continuous and unilorm. Casal
contact fs abrupt and planar ........vc00nes 0.2 18.8

2. Siltstomm, medium-light-gray (R6); weathers
Iighe brown (SYR6/4); in laterally continuous
single bed vhich pinchas and swells vith
a thickness range from less than 0.05 fc to
DOJ !tc surp mt COM.CC dApt b basananrnrr 0-3 1901

1. Shale, wedium-light-grzy (N6); weathers

aoderate yellowish brown (10TRS/4). Base
Mt m.‘ LA AR RN LN AN LR AR LR RENEEREERERERES}] 6-2 25‘3

9%
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