
Lithologic Descriptions of Cores and Exposures of Devonian 

Shale and Associated Strata in Ohio along Lake Erie 

by 

Ronald F. Broadheaa!1, Roy C. Kepferle, and Paul Edwin Potter!/ 

U. S. GEOLOGICAL SURVEY OPEN-FILE REPORT 80- 719 

Report completed with the support of U. S. Department of Energy, 

Morgantown Energy Technology Center, through contracts with the 

u.s. Geological Survey and the University of Cincinnati 

1980 

This docUment has not been edited or reviewed for conformity with 

U.S. Geological Survey standards cr nomenclature. 

11university of Cincinnati, Department of Geology 



CONTENTS 

Introduction • • 

Acknowledgments 

Descriptions of sections and cores 

Huron River Section, Huron County, Ohio 

Drill hole at Prout Station, Erie County, Ohio 

Drill hole B-19, Erie County, Ohio 

Vermilion River section, Lorain County, Ohio 

Drill hole K-6268 B-1, Lorain, Ohio •• 

Avon drill hole No. 3, Lorain County, Ohio 

Page 
1 

7 

8 

10 

16 

19 

23 

30 

31 

Rocky River section, Cuyahoga County, Ohio 38 

Cleveland No. 1 (Whiskey Island) drill hole, CuYclhoga County, Ohio 45 

Drill hole K-8191 B-2, Independence, Ohio • 

Valley View section, Cuyahoga County, Ohio 

Euclid Creek section, Cuyahoga County, Ohio 

Drill hole No. 201, Lake County, Ohio • 

Drill hole TX-7, Lake County, Ohio 

Hell Hole section, Lake County, Ohio 

Grand River section, Ashtabula County, Ohio • 

Gerald No. 1 drill hole, Ashtabula County, Ohio • 

Gulf Park section, Ashtabula County, Ohio •• 

Hadlock Road section, Ashtabula County, Ohio 

Conneaut Creek sect on, Ashtabula County, Ohio 

References cited •.• 

i 

48 

50 

54 

60 

67 

70 

75 

79 

83 

88 

92 

95 



ILLUSTRATIONS 

figure 1. Map showing the study area, regional distribution of Upper 

Devonian shale, and locations of cores and measured outcrop 

sections in the Ohio and Chagrin Shales along Lake Erie, 

northern Ohio • 

2. Chart showing stratigraphy and lithology of Devonian shale 

along Lake Erie in northern Ohio 

3. Stratigraphic cross section through Middle and Upper 

Devonian rocks along Lake Eri~ . . . . . . . . . . . . . 
4. Four gamma-ray logs used for subsurface correlation of 

Olentangy Shale in Ohio with lithologic equivalents in 

Pennsylvania and New York • . . . . . . . . . . . 
5. Explanation of symbols used in figures in the rest of this 

report 

6. Lithologic and radioactivity profiles of the Huron River 

section (locality 1, fig. 1) 

7. Lithologic and radioactivity profiles of the diamond drill 

core at Prout Station (locality 2, fig. 1) 

8. Gamma-ray log and lithologic and petrologic profiles of 

drill hole B-19, Erie County Nuclear Power Plant (locality 

3, fig. 1) 

9. Lithologic profile of the Vermilion River section 

(locality 4, fig. 1) and correlation with gamma-ray log 

of the Boy Scouts of America No. 1 drill hole of the 

Kennedy Oil Co., located about 1 mile from the section 

ii 

. 

Page 

2 

4 

5 

6 

9 

11 

17 

20 

24 



luatrations - COntin~ d 

Pigure 10. Lit'holostc • r dioactivity, and .trologie profiles of 

th von drill hole NO. 3 of th l~t rn tional S_lt Co. 

(locality 6, fig. 1) . . . . . . . . . . . . . 
11. L~tho1o ic profile o th Rocky River eetion 

(locality 1, fig. 1) . . . . . . . . . . . . . 
12. Litholosle col , 8&111:!1.& r bore ol lo , and 9 troloaic: 

profile of the C1evel nd ~iak y Isl nd) o. 1 drill 

bole. Int rnatton.al s lt Co. ·(localitY 8, fig. 1) 

13. Columnar section of dtil1 core K•8191 B-2 of Herron 

Te•tins La.be ( oeality 9 fig. 1) . . . . . . . 
14. Lithologic. column and r dto etivlty profll of tbe Va le-y 

Vie •eetion (locality 10. flg. 1) • • • • 

15. Litholcgic colu=n or th Euclid ·C~eek •ectioo (loc tty 

11, fig. 1) . . . . . . . . . . . . . . 
· 6. Litholoai·c and r·adio c:tiv cy prof11 a of the Di · nd 

Alkall Co. drill bol o. 201 (loc ity 12, fig. 1) 

. . 

. . . 
17. L1 thologte and petrologic prof11 of d Ul bol TX 1. 

P rry ~ucl ar Power- .Pl nt (localit 13, fig. 1) . . . . 
18. L tholoSie and radioactivity ptofiles of th H 11 Hol 

• ction (lo lity 14, fts. 1) , •••• . . . .. . . 
19.. Lithologic and radioactivity profiles of the Cran.d Rive-r 

•ect1on (locality lS fls. 1) . . . . . . . . . 
20. Litholoatc nd radio etiVity profiles of the Ger ld 

• o. 1 drill hole of tb International S lt Co. 

. . 

(locali·ty 16, ts. 1) • • .. e e • • • • I • • • • I 

21 • Col n r ection r-adio ctivity profile of the Gulf 

32 

39 

46 

49 

51 

ss 

61 

68 

71 

76 

81 

Park a ction (locality 17, fig. 1) • • • . • . • • • • • .as 
111 



Illuatr tiona Co,ntinu d 
P ge 

tsur 22. titholoaie d t dio ettvity profiles of the Hadlock Ro 

section (loc lity 18. fig. 1) • 89 

23. Lithologic proftl of th Conn ut Cr k • e ion 

(locality 19, fta. ) ••••••••••••• . . . . . 93 

iv 



Lithologic D scr1ptions of Cot"U _nd Expoaur a of D vonlan Sh le 

and Aeaociat Str t in Ohio lons Lak Erie 

by 

Rona c! • BtoadheactA/, Roy C. K pf r • aa.c! Paul Edwin Potter!/ 

umtODUCTION 

Th r:oek s.tr tigrapbic fr 

Ohio show are t tv riation from vest to t, normal to depos1 tiona! 

trik (Harr:i•• d Witt. nd Colton. 1978, p. 162; J ens ·114 d Witt, 

1976, p. 2-J; Vallaee, Roen, and d Yitt• 1977). Thua, the det iled d s

cription of available eo~es and exposures alona this lin should afford 

a b is for eo=p ring I'Oek utJits th bown occu.rrenc·ee of nac ar 1 8 

in th local r a. Extrapolation of tb data eou ld ~ erve u tfX' 1 

for pr die: tins potential f1Qde of su along d position 1 a trike • where· 

g a dtstrt ution 1 controlled by str tiaraphy. 

Th · locations of nin cored drill bol • aile! 1 v n outc:rop• frOCII 

which ple• ver tudied are hown in ftaure In this p per w 

d scribe 5600 f t of cor: and 756 t of outcl'op aection as basis 

for further tudy. 

''Ih shale units along Lake ~ie are •eparated by reeopiz. ble 

diff rencu in content of olive-black shal , a.ray sbal , or: greeQ1ah-

sr y le nd •1lt•tone. Bound ·riea be~ee late ly sradationa 

units r n c saari ly somwha t arbi tr ry. tb as tvard increu in 

11 - Univ r ity o · Cineinn ti, Depart=eftt of Ceology, Cincitu1ati Ohio 4S221 
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thickn s of th h 1 s quene i ace _ p nied by _n 1nc:~ • e tn t 

roportioa of ar y h le nd lt tone, nd the tr tisrapbie n n 

th ut dlff r from tho in th at (figs. 2 nd 3). 

Th trattsraphie es e u ed to refl ct oatur 1 .a.ubdi v ialo 

for su-rf ee and 

a though th ua 

pptns. o n ·names are tnt odu~ed here. 

Lick Bed qulv 1 nt of th O·hio Shal for 

th upper. western tension of th Ch _s-ctn Shale follows th t of 

Fr Ilk .. jcba.zak (vritt n e un.ie tion. 1979). 1b good sub ul"f c 

~ot'r t1on of nits in northern Ohio vith tho e in northern fenn y vanl 

and rD , York la shown in figur 4. 

G ot eor and t.utcrops v r · y u.ins a bud-

h ld described el evbere (Ptovo nd other , 1978; 

tttensohn d others 1 1979) Dd re· n import nt auppl ent to th lithic 

descriptioru~, The g 

surf c unit with aubau 

logs a-r 

. units. 
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DESCRIPTIO- S OF SECTIO S AND CORES 

Lithologic names used in the ~ollowing section descriptions are 

based on visual inspection. Color refer to hoae of the rock color 

cha~t (Goddard and others, 1948) and are of the dry rock, except 

wh re otherwise noted. Qualitative descrtptions t'f bedding thickness 

(e.g., thinly bedded) are from Ingram (1954). Designations such as 

Tb, Tbc etc., are used to desct'ibe Bouma sequences in iltstone beds. 

Lower case letters refer to the specific Boum units present; for 

xample Tbe indicates a siltstone bed containing a B_ Bouma unit over

lain by a.£ Bouma unit (Bouma, 1962~ Fig. 8). The symbols used in the 

s ctions hown in the rest of this report are explained in figure 5. 

8 



~ITHOLOGlC COlUMNS 

• B1oek Shale 

~§_~ Gray Shale 

~ Calcateou. Groy Shale 

EI.:.§ s lut.on• 

· SandJtone 

~ l ~tone 

~ PI stocene F,ll 

s 7 52 S Cone-in-Cone 1 •ttone 

f Foerst a 

i J ' ~ f Burrows 

S S der te 

@ Carbonate Cottetet on 

G Glauconite 

PETROLOGIC COMPOSITlON 

E:::::::j' Clay+M co 

[~.': : ·J:?J Oucut:t+Feldspcr 

'D Other ( P.,rit..,Corbonate+ 
C h«t•Cha lcedony • Heavy 
Ml~rals+Bone Frag,..ents) 

Figure 5. E planation of ymbols used n 
rest of this rep rt. 

u·es in the 
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Huron Riv ·r e~tiora, Huron Count, .. . Oh o 
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di gr y 

r d rk 
hal typically 

ove unit 30,, partings 
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u1fat ~ner }s, re 
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part: 
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Described b lov ar thlcknes 
of individual b d that ar xcep 
given bov • 

s of b 1 through 49 nd f atur 
OM to th g ·n r liz d eseriptioDB 

Devon! n--contlnued· 
Ohio Sh -continu d: 

Middl p rt of Huron ber--continu d: 

49. 

nd 1 ft thick • e • I I • I • ~ • • • * e ·• • • + I + e • • • 

48. Sh41 
' 

bl ck ......................... ·• . 
47. Sb _· l • Cl diu gray .................. , .. 

6. Sh 1 • b ........... , ................. 
5. Sh 1 

' gt '! ............... , ....... 
4 . Sh • b ck. . . . .. . . . . . . . •. . . . .. . . .. . . . . . . . 

3. s 1e. • dluet- r y . ................... 
42. Sh 1 

' 
b1 c:k . . .. . . . . . . . . . . .. ......... 

41. Sh le. cediuo-gr y . ' ......... ·• ......... 
40. Shal • bl ck e • • e • 8 + I • + I + • • • a e e + I I • I + e • 

39. Sha1 
' 

dlwa-gray .................... 

3 

n,1c:kn 
(feet) 

~ Cumulative 

1.7 25.7 

0.2 2S.9 

0.6 26.5 

0.1 2 .6 

0.5 7. 

o • 27.) 

0 .• 7.7 

0.2 7.9 

0.7 28.6 

0.1 28.7 

0.1 ..8.8 



Devoat &-•continued: 
On o Shal -contiau d: 

thickness 
(f t) 

ddl part of Huron Hemb r-cont1aued; ~ Cucaulative 

38. Sba e, black , ............ , •.•• , •.•.•. .•• 0.2 29.0. 

31. Shal, =edi~gray ••••••••••••••••••••• 0.2 29.2 

36 • S·h41 e ~ b 1 e ••• , ••••.•• .••• • •· • • • • · • •· • • • • • 0.1 29.3 

35. S 1 let ediwn- gl:' y ........... , • •• , ••••••• 0.1 29.4 

34.. Shale. bl '-' • sp ~ rs pyrit •••••••••••• 0.8 . 30.2 

33. Sh le, oediu ·1T y • • • • • • •' •. •. • • • • ..... 0.9 31.1 

32. Sh 1 • bl ck .................... ' . . . . . 0.2 31.3 

31. Shale. cediUQ -sray •...••....•.•• •••••••• • 0.4 31.7 

30. Sh le, bl ck ···~······················· 1.9 Jl.6 

29. S~l , diuc-ir y·, eon ·in! S ? rc nt 
bl ·ck shal 1 m..1.n • • • • • • • ••••••• , • 1 •• S.l 38.9 

28. Sh le, bl .ek ............................ . ·0.2 39.1 

27. Sh 1. , 1ua-gr 1 ... , ••••••• , ••• o .. o ..... 0.2 l9.J 

26. Shal, back •••••••••·•••••••• ••• , •... O.l 39. 5· 

2S. Shtalc., tlluc- r. y, COt\t4in1~ 5 ~t'C nt 
black shale la=tn4e vhich pinch nd 

ell •••• ......... , ......... ., ......... . 

24 Sh .1 ·9 bl:.ck •••••• 1....... 1..... . . ... 
23. Shal , d ium- r y ••.•••••••••••••••••• 

Sh le, 

h l 

o. Sh 1 , 1 ck . ·· ······ ............. ······ 
9, Sh le. - ediu ·ray ········· ··· ··•· ••••• 

1 • • blo.c:k . . . . . . . . . . . . . . . . . . . . . . ... 



Devoni --eontlnued: 
Ohio Sb· le--co tinued: 

Kiddl part of Huron M b r--continued: 

17. Sba.le, ediuaa-sray, eontaintna S· • rc nt 
black h le 1 IDin e,whieb re 
1 teral1y undu1ose · nd un1fo~ 
in thickne•• •••••••••••••••••••••••••• 

16. Shale, black ....................... ·• ... 
15. Sh 1 , diu 4 ray ••.•••.• , •.• , ••••• 

14. Sh le, bl ck . .............................. . . 
ll. Sh 1 , m dium-gray •.•..•.•••••• , •.•• .•• 

12. Shale, bl ek ••.••••••••••••••••••••••• 

11. - hal : dium-sray • . • • • • • • . • •. • • . • • ••• 

10. Shale, blaek •••••••••••••••••••••••••• 

9. Sh le, dium-?ray •••••·••••••••••·•·• 

8. Sbal, b1~ck ······~······· ••••••••••• 

7. Sha e, medi~-gr3y ••••••••••.••••••••. 

6. Shal • v ry ark gr· y ••••••••••••••••• 

5. Sh 1 , 
• 

ditu:t.-aray ••..• , ••••••.••••••. 

Sha • b1 _ck •••••••••••••••••••••••••• 

3. Sh 1e, medluc-sr y •••••••••••••••••••• 

2. Sh 1e, bl ck •••••••••••••••••••••••••• 

1. Shal , dlum-gr y, couta ni 3 5 percent 
thin to very bin 'black-ahal·e beds, 
\lhieb are 1 tet 11y undu1ose lena s 
to 4 ft lens nd a• thi a• 0.1 to 

O.J ft ••••••••••·•·•·•· ·········· ······· 

15 

Thiekness 
(fe t) 

Cumu 1 t i ve 

1.3 45.4 

0.2 45.6 

0.7 46.3 

0.7 ~7.0 

0.2 ,7,2 

0.8 48.0 

0 .. 2 48.2 

0.3 48.5 

1.3 4~. ,8 

0.6 50.4 

0.8 S1.2 

o.s 51.7 

o.s S2.2 

o. 3 S2.S 

0.3 52.8 

0.3 SJ.l 

1.2 54.3 



D 111 Role at Prout St tion, Eri County Ohio 

(Loe ltty 2. fis. 1) 

Th lower part of the Huron r of th Ohio Sh 1 nc! th 
01 ncanay Shale (f 8• 7) re repru nted i ·n eor f~ Pl"'ut Station, 
111 lot Q-3 of Oxford Towahip • ia.b 11 quadransle, Eri County, Ohio 
1 1/2 mi ut of Bloo ngvi.ll (Ohio Coordinate Syat ; orth 
ZoD , 1,946,400 ft E. 613,SSO ft N). Surfac lev tion: app~oxi
mat ly 697 f et. Th hol ~ v&e drilled in 19S7 by the Ohio Divis on 
of Geologic 1 Survey. Logg d by .c. K pferle aad R.F. Broadh don 

y J ,, 1979. Cor·ec1 int rva 9- 30 ft. 

Devon n (incocplete, 121ft+): 
Ohio Sba e (lneo=pl te, S .8 fe+): 

er part of HuroD ber 
(inco let Sl.8 ft+): 

Thickn • ·• 
(t ) 

12. 

11. d 

.................. 
10. 

9. Shal , dark-gr ~ y (N3), 60 percent inter
cal t d with greeni•h-gray shale (SCS/1), 
40 pe reent , in b d• t y thinner than 
O.·OS ft but vtth o thick u 1 ft. 
th bl ck ah lea ara burrowed Qd contain 
abundant Tam ite~ •••••••••••·•••••••• 

.Y.2!.£ Cumula ~i v 

8.6 8.6 

3.7 12.3 

uo 31.6 
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drill eot" _ t Prout St tion (l oc llty 2, tis. 1). 
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Devonlan--eontlnu d: 
Ohio S 1 continu d: 

Lo t p r ·t of Huro · ber--eontilluecJ: 

8. Sha 

n e 

........ , ....................... . 
Prout L ton of St uff r (1907) ( 5.5 ft): 

7. Lim tone, ligbt-olive-gr ·Y (SY6/l) 
vuggy alcirudite •.•.•••••••.•.••••••.•••••• 

6. Ltm ston ~J c atone of DuDh • 1962), 
olive-Jt y (5Y5/l) ~on inlng pyrlti ed 
br, chtopod nd sam aall eh rt 
nodule ·········••••••••····•••••••••···•••• 

5. Li ston ( udstone of Dun~, 196 
gr ding dovn to w ·c:ke .. ton ) , edium-
ligbt- r y ( 6) c:ont 1ain8 'thin-sh 11 d 
brachiopods d mall cor 1s •••••••••••••••• 

4. Lice ton (mud tone of unh , 96 2 , 
grading down to, ek stone) , mediu=-
ltght-g y (.6) c:ollt41ning thin- h 11 d 
brachia ods and 11 c:ora1s ••••••••••.••••.• 

J. U U·Il·.il,IU ' 1962 J 

t b ) t 

1nJ.ng 
nd $ 11 

• • • · I • I + I I • ' • • • • • • • e I + I ... a • • • • • • •• ' • • 

P um Brook Sh le of Coop r (194 ) (46.7 f ): 

2. Sh e, edtuo- r 
c:ontaillin bryo o ., 
nd br chiopods· incr 

downw rd. A pyrit 1 
1~ pr" nt t -09 . 8 

r OU$ 1 

erinoid • 
calc ,r o 

t th ck 
•· .......... ·• ...... .. . 

18 

20.2 51.8 

s 0 56.8 

1.6 58. ·4 

).8 62.2 

3.9 66.1 

. 2 67.3 

.7 114.0 



Devoaian--eontinued: 
.. Bia L " (inc pl t , 1 ft+): 

1. L ston (vack ato of Dunh , 1962), 
oUv gr y (5 S/1), siliceous~ ~ nd 
fo eiUf row., eont ning bundant 
br chtopode. Ba• of t not r ched 
in eot:~ •••••••••••••••••••• ·• • • • • • • • • ' • • · • ., " • 7.0 

Drill Jlole B- 9. Er •.: County , Ohio 

(toe 11ty 3, f S· 1) 

Drill bole B-19 of t Erie County uel r Power Plant is bout 
1. 5 :ail a nort ae t of B rlin H.eights. B rlin Township. Berlin Heights 
qu.adr nglt!. Erie County, 0 io (Ohio Coordin.at, Syste=: orth zon • 
2,006,989 ft E, 611.971 ft ); i vaa coaapl -ted Nov b r 8 1978. 
Th core includ the Three tic B of th Ohio Shale (lneompl t ), 
th Huron ~Qber o the Ohio Sh ~ 1 , and the OlentanSY Shale (lnCCJm91 t ) • 
fro surf c:e 1 vat ion of 6S6. S te ,t (fig. 8). Logg d and s :p d 
by tt.C. •, pf rle, a •• Bro4db d, nd C. Hint rlong on Dee _ r 6 1978. 

Devon n (!nco pl t ·e): 
Oh oSha _ (inco plete 273ft+): 

Thre Uck Bd (lnc: .pl t ,1.8 ft): 

lS. ~clay, s1l~y ottl d 1 &ht gr y nd 
or -ns , •.•• ·• •••••• ' .............................. . 

14. Sh l , gr y, b dly ve th r d ••••••••.••••••• 

13. Sh 1 • dark gr y ( 3), 95 p rc: nt; inter
bedded vi h 5 p rc t thin, 0.1-ft-thick, 
greeniah-aray eb 1 • D k-ar y hal 
('.Ofttaina a few St:&y ilt nae -nd u:ndant 
't,u1:1Afti te•. Contaet c,, tw n dark _ nd 
11~ht eh es ar ah rp. A sray, con -in
cone tee tone bed. 0.1 ft thi,ek, is t 12 .s 
f t •••••••••••·••·•·••·•••••••••••·•·••·••• 

9 

4.0 

l.S 

2 .1 

t1ve 

121.0 

4.0 

s.s 

.2 



f(ET o..---.-"WPP! ... ,_ 

0 

FlGUT 8. l(l ~nd 11 holo tc and p t oJogt~ proftl s of dri 1 
Co•nty uc ar Pow r Plant ( ocalt y flg, 1), 

ol 

lEIS 



D on -continu d: 
Ohio Sba1e--coatinu d: 

Three Lick B d--~ontinued: 

12. Sh le. oedium-sray ( S), SO percent, nd 
SO percent olive-bl ck (SY2/l) shal in 
thin bed , 0.2 to 0.3 fe t thick. Cr y 
shal · c:ont ins abund ut asaani tes and 
tlatt ned hot1%ontal burrows. Bla~k 
shal i pyr~ti~. At 33.3 ft ther 1 
a ligh &ray cone-iu-eon 11 ton 
1 Y· r 0.1 ft thick, and at 36.0 ft 
O.l•ft-thic:k v lling c:l y •••••••••••••• 

Up r p rt o Huron He=ber (91.7 ft): 

11. Sb le, d -rk-sr y (Nl), ilty pyritic, 
contain! 8 abundant T manit s. ery 
thin silt lamiaa exist t 45.5 and 60.1 
f et. A fev edi gr y (.,S) h le bed 
O.OS to 0.3 ft thick ar present through
out the unit nd h v brupt ightly 
undulose con.t cts ~th th d rk-gray 
ah le; ! eont cts t'e burrowed. 
Con ln-~one li=estone l y r • ach 
0.1 t thick, re at 8.2 nd 57.4 f et • 

10. S 1 , m dium-gray (NS), SS rercent, 
thinly int rbedded vtth pyritic:, 
d rk-gr y ·(NJ) shale beds, vhich 
r 0.1 to 1.~ t thick. Contacts 

are brupt ••.....••••••••••.•..••••••.•• 

9. Sha e, o1iv bl c:k (5Y2/l) d 
p ritic. 99 p rc nt; cont J.n:a bundant 
Tas n1tes and is interbedded with 
few 0.01 to 0.3-ft-thlck b~d• 
of - edi\D•gr y ( 5) sh le •••••••.•••••• 

Mlddl part of Huron M ber (46.9 ft): 

8. Shal m di\la"'" -ray ( .S) • 60 per~ nt~ 
nd 40 rc nt thin int rb ds of ·oliv -

b c:k (~Y2/l) h le, 0.03 to 0.05 ft 
• tck. Both shale types r pyr1t1e and 
bav abrupt eont eta. A thin id ·rite 
nodule 1• pr nt . t 145.15 lt nd ~ nY 

21 

1hickne 
(f et) 

...!!!! Cumul ti ve 

14.6 41.8 

72.4 114.2 

4. ll8.3 

~ S.2 133.5 



D voni n--eontinued: 
Ohio Sh le--eontlnu d: 

Ml dle part of Huron M b r--eontinu d: 

thin ilt ina ar pre eat at 180,.3 
ft. Top of unit eo taina a f fl tt ned 
horizont 1 bu~row •••••••••••••••••••••.•. 

Low r part of Huon ~b r (92.8 ft): 

* USGS ( 
n ar b 
Harris 

7. Shale, ollv black (SY2/l), 98 p rc nt, 
silty and pyritic• ith fev ollv 

6. 

gr y (SY4/l) a hale lnt· rb ds ,, 0 .. 1 to 
O.S ft th c:k. Th lnt rbeda cont a 
horizontal burrow fil d with black 
ahal • Ve-ry thin ilt laa.inae gene~ally 
more than l ~ p ~t. re abundant. 
0.3-ft-thick ailt layer h ins an irr gu
lar base is at 203,.2S ft • , ••.••••••••••••• , 

Shal , olive-black (.5Y2/l). 80 p eent· 
int rb ds of edl~aray ( 5) shale, 
20 rc nt • typic ly r ng from. 0 .OS 
to 0.4 t in thic:kn a. Black ah · 1 

pyritic nd cent ins bund 'llt 

Tascanitu. o t of the lowe~ eon
·t c a e sh p, although a few are 
grad t1on 1. A thin vitrlnit~ 1 yer 
1 t 236.2 ft and o 1-em-thick 

t 229.6 nd 231.8 ft ..... 
•5 Sha e, oltve-b aek (5Y2/l) 9S pereent; 

di gr y S) shal , 5 p rc nt to 
b ds 0.1 to 0.2 ft th1ek. Bl ck hale 
cont in.s abundant T s n1 tes and ia 
pyTltlc. All gray ahal bed re 
biot~rb t . d nd hav bl ck burrov 
fillings. Thin pyritic 1 t 1 y ra 
ar pru nt at 2Sl.S5. 258.75, 262.3S, 
and 265.00 f t ·••••••••••••••••••······••• 

Thickn s 
(f ) 

...l!!£ Cu:mu lat i v 

46.9 180.4 

25.0 20S.4 

40.4 245.8 

27,4 273.2 

** USCS coll ction 9974-SD from 2S4 4 ft cont Ins the linsuloid br c iopod 
B rroisella? (J. T. Dutro* Jr •• vritt n cocmunication, Dec. 22, 1978). 

22 



D voni --continued 
OleRt Sh le (ineo pl t 1 72.8 ft): 

Upper p.1rt c 1,0. 8 ft): 

4. Sh 1e, gr eQiah-sr y (SGY6/l) 7S 
pere nt; olive-b1 c (5Y2/l) &h le. 
2S p r ·c:ent, in b da 0.01 to C.l !t 
thick. Cr _y hale 1s silty nd 
py~itie; and eont na fish plate • 
Carbonat nodule tlJ r u,pp r contae t 
is 0.7 ft thic:k. Cent eta betv n 
gray and bl ck aha s ar h ·rp nd 
lpl n. .r ••••••• ' ..................... ' ..... .. 

Lover p rt (lnc:o=pl t 62.0 ft+): 

3. Sbal I ediua-sr y ( S), c: lcareous .••••• 

*2. Li eaton • dium-d rk-gr 1 (~ 4) , 
finely crystalline, os lliferous, 
eoftt inln& br chiopoda .•.••••••.•••••••• 

1. Sh le, m dium-sray (NS). ·C: lc:areou • 
and uniform. Repo t d show of 1 • t 
bottoa of hol , 346ft .••••••••.•.••••••• 

Vermilion Rlv r e c:tion, Lo·r in Coun y, Ohio 

(Locality 4, fig, 1) 

10.8 

.1 

3.7 

5S.2 

Th Bedford Sb le. the Clev land Mem.b r of the Ohio Sha e, nd 
part of Thr Lick Bed r xpos d · long ineis d eander o the 
V ilion Riv r in Brovnh l Township Vetmi ion Eu t qu dran le. 
t.or in County, Ohio (fis. 9). Base of section is on the v st b n 
of th Vermilion RJv r just north o it• intersection th u.s. 
Htghv y 2 (Ohio Coordi t Syst : orth Zone, 2,046 200 fe t Et 
633,200 f t N). The low r SS.6 ft were m ur d th r • The 
upp r 72.3 fe t of a ction ver aeuured about 2 mil s to the aoutb 

USGS eoll c·tton 9975-SD from thi un.1 t con a ins c.onodonts and 
bra~blopod equiv lent to tho• in on F of flum Brook Shal of 
Coop r (1941) (~ltten c unicationa. J. T. Dutro, Jr. Dec. 22. 
1978; A. C. Harri•• Jan. 19 9 197 ). 
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284.0 

287.1 
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igur 9. Litholo 1 prof le of th i ion R r 
see ion (locality 4 fig. nd carrel tion 
with .8 r y log of th Bo Sc:ou of 

ric drill hoi :o. 1 of th dv Oil 
Co •• Ioc t d about 1 ile ction. 



n the t bank of th river in ~ i 1 Hol ov Bacon Wood rark 
(OhlO· Coordin te Sy t : North Zo , 2.0,Sl,6()0 ft E. 624.3010 
ft ). B cautte of the st p nd cardoua nature of the eli ! 
in th p ~k. the B dford Shal w s d scribed only sen rally; 
·nd thlckne es o the edford ar only pproxi teo The top 

of th s etlon ts v 8 t ted. Sec ion e uted wltb hand 1 v 1 
nd t p by R.F. Broadb cl on Aug _t 26 nd 2.7, 1978. 

Mis is ipplall nd Devol\ian (inco pl te): 
B dford Shal (incomplete 24o3 ft+): 

42. Sh 1 , gr yis -red (SR3/ 2) ~ silty 
3 to 6- _ thick tabul ·part! p ••••... o •••••••• 20.0 

41. Slltston. o diu=-sr y (.5) laterally 
tt ac·eab le along nd er cuts for at 
1 ·S t 0. S a::a.il • • • • • • • •• • •• • • •· • • , • • • • • • • • • • • • • • • • 

40 o Shal • medtu=-sray ( .. S) ••.• o. o ••••••• ,. o ••••••••• 

Devonian (inct"Qplete): 
Obto Shal (incouaplete): 

Cleveland M.emb r (48.0 t): 

39. Sh le, black (.1), we th rs to a d.ark 
y llowi h-or ng (10YR6/6) coating of 
ulfid s. Si'lt 1 pr sent a.s thin 1 e 

f gr ins th~ck and • disae=!n ~ d 
r in.a. Scmt ~ 11, thin . diu=-d rk-gr y 

( • 4) eon -in -eone li,raes t ~oo l n e re 

0.3 

4.0 

in the low· most 10 feet (0.1 ft thick 
nd 2 to 4 f t long). Lover eoot ct is 
br~pt and d fines a very entl s ncline ••••••• 48.0 

Three ~ick B d. (inc:OUtplet 55.6 ft+). 

Units 1 throush 38 are in th Thr e Llek 8 d of th Ohio 
Shal , n ln.terbedded unit of m dluc-aray ahal • alt mating ith 
dark• gr y . llty shalas nd few 1 tston s and bluia.h-gr y c :y 
b le•· the light-colored hal s are cedi _ aray ( ~4-NS), 

wether dark y 11~1sh orang (10YR6/6) and mod ~ate brown (5YR3/4). 

25-26 

20.0 

20.3 

24.3 

72o3 



ar slishtly ilty, and v th r to form 2- to 9 thick platy, 
t bu ar, nd bloe~ chips. The hal are plastic vhen v t and rc 
1 s reai tant to " ath rina th n re the d rk-&t'ay shales. D rk 
sbale e d rk &r y (N3) to gr.y i h b ck ( ,2). ar silty, w ther 
da k y llowlsh or nge (10YR6/6) nd v ey dusky red (1012/2), nd 
typically part !.nto 1- to S-cm-thick brittl . pl tu. Ho t bound ries 
betveen shale beds are brupt but a few re srad tion 1 in color. 
Bed r 1 t,e~ally continuous alons he length of the outcrop. a 
di tane of ID.(,te than 200 feet. 

Describ below ar thickn _a of the 1nd1~idually =ea ur d 
b cis 1 throuah 38 d , eatures of iDdividu 1 beds th t differ 
from the gen r lized d scription.t given bove. Beeaua f th 
ha% cion nd s ep n ture of the outcrop,, unit 8 described 
only in gener l csanne·r. 

Devonlan--,c:on t inu d: 
Ohio Shale-continued: 

Thre Lick B d continu d: 

ThidttLtS 
(feet) 

~ Cumul tivo 

38. Sale, ttedium-gr y, si ty (60 p rcent), 
int rbedded vith d rk gr y •hal 
(35 p rcent) and ailtston (5 pere nt)4 
Medium-gray sh 1 forms b~da 0.8 to 
1.6 ft thick, d rlt shale forma b d 
O.S to 0.1 ft thick. and s1 tatoft fo~ 
b ds 0.1 tt thick. Also pl" ent l"e 
some= di~ll ht~r y (.6) cone-in-
eon 1 s ton 1 n.ses 0.3 ft thlek 
and 3ft vide ····••••········•••••····•••• 

J7. Sb _le. d r -sr y ····••••····••••••·····••• 

36. Sh let medi~gr y •.•••••• , •.•••••• , ••••• 

3.5. Shal d rk-sray ......................... . 

34. Sb , , medium-gray • , •.•••••••••.•.•••• 1 ••• 

33. Siltston 1 ,medium-light-gray ( 6) • 
intern& ly hocogeneous, with brupt 
upper nd 1~ r cont < cts • 1 ••• < •••••• ., •••• 
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8.0 

O.J 

0.7 

o.s 
o.a 

0.1 

80.3 

80.6 

81.3 

81.8 

82.0 

82. 



Devon1a.n--eontlnued: 
Ohio Sh -le--eontinu d: 

bickne . 
(f et) 

Thr Lick Bed--continued: ~ Cumul ive 

32. sh -le, a _dl• gr y •••.•.•.•••••••••••. 

31.. Sh 1 • d rk-gr11y •••••••••••••••••.•••• 

30. Shal, diu~s tly ••••• ••••••••• ••••• 

29. Siltstone, •diu -li.ght-aray ( 6), abtupr 

1.6 83.7 

84.2 

84.5 

upp r nd lover~ n ct •••••..•..••.. 0.2 84.7 

28. Sh 1~, medi - l r Yt coat 1n1fl8 10 p rc nt 
dat'k-&~ y ah4lo na .••....•.•••••.. J.J 88.0 

27. Sbal • d _rk- r v .. • •••• I • I • t • • • • • • • I I •• 

6. Shal ' ligbc-b uish-sray (581/1) clay 
shal ............... ' ................. 

25. Sh le, d4rk r y . . . . . . . ............... 
24. Sha d1um- r y ..................... 
23. s le, dtlrl:-gr y ................. ' .... 
22. Shale, a:edi~ ray . . . . . . . . . . . . . . . .... 
21. Shal • darl<.-gr y .............. ' ....... 
• 0. Sha ~. iu=-d Tk- ray ( ·1..), cont inin S 

latel"n _ly Ul\dulos • nodul r, )"Cllowish
st y (SY7/2) sid r1t1c 
0. ft tb1ck which • cher d rk y llow.isb 
orang~ (10YR6/6) nd v ry du ky red 

0.6 

0. 

.o 
0.7 

l.l 

0.7 

1. 

88 6 

89.0 

90.0 

90.7 

92.0 

92.7 

94. ~ 

(SR2/6) •••••••••••••·•·•·•••••••••···· 5.2 99.7 

19. Sh le, dark-gr y ••••••····•••••••••••· 13.5 

18. Shal • light bluiah-:;ray (SB7/l), clayey 0.1 

17. Shal , di~dal"k- ray ( 4) • eontainin& 10 
perc 1\t 0.1 to 0.2 ft chick b ds of 
d rk- 0r~y hal • Lover contact 
gr dat10n41 • . . • • • • • • • • • • • • • • • • • • • • • • • • 4. 2 

16. Sh • datr aray •.•••••••••....•. •. • •• 0.9 

28 

113.2 

113.3 

117.5 

1 8. 



D voni n- c.ontinu d: Thic:kn 

Ohio Sh 1 -continu d: 
"Ihree Lick Bed-continued: 

Sha e. medium-gr y ············~······· 

14 • Snal , d rlt- r y •••• 1 • 1 •••••• I ••• I •••• 

13. Sh le, 1u t:LY ( lS) ••• ••• •.•.• • ••• 

12. Sha e. d1 at:k- sr y ( 4) 1 ........ . 

11. Sb le, d r 
grad tional . . . . . . . . . . . . . . . . . . . . . . . . . . . 

10. Shal 

9. Silt _ ton , iu:n 11 hr. gr y ( 6), 
internally ho og neou. , sic! ritic: . 
Low t contAct ~brupt nd lishtly undu os 
upp r c.ont et abrupt and pl _R4r ••••••• 

8. Shale, ediu ray ••••••.••• I I ••• , 

7. 

(f 

~ 

0.2 

0'.1 

o. 
1 9 

1 • 

t..:. 

' 0.2 

0.5 

Siltstone, _diu 11 ht-&t4Y ( 6 , 
intorn lly hooo neo s, ideti ic. Abrupt 

6. 

s. 

,nd plan r upper and low 

Shal , edium-&ray • 1 ••• 

... 
• ••• j .......... . 

0.2 

o.s 

e ) 
Cucul 

118.6 

8.7 

118,9 

1::!0.8 

2 .o 

l2l. 

123.6 

124.3 

o. 1.5.0 

4. Sh 1 , = di'l1:-gray ••••• , • • • • • • • • • • • • • • 0.1 

3, S t tOt\ • ;a, dium. tO light- 8 ay (. 6) 
tderitic c: lc: reous, nd py-t!tie. 

Internal pat llel, sl1 htly undulo 
1 in~ (Bou~ unit Tb~ b ving aQplitud s 
of 3 to 5 nd vav4:l ngth ot 5 c J. 

ContAins oany v rtic l to bori ont4 
tubul r br~nchiP burrows f _ mill -

t r in dt eter on the o e and 
in id th b d •••••••••••••••••••••••• o.J 

29 
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Devo.U.an-eontinu c!: 
Ohio Shal -eontinu d: 

three Lick B d--cootinu d: 

2. Sb le, ed um-sray • , •• • .. • .. • • • • • • .. • • • • •· • • • •, • • • 

1. Shale, d rk-gr y. Base ~ _ t expos d ........... . 

Drill Hol -6268 B-1. orain. Olllo 

(Loe ~Uty 5, ig. 1) 

Dri~l hole K-6268 8·1 w drilled in th eity of Lor in; 
Sh _ tf d TOVt'lSbi~. Lorain qu.adr ngl • Loraln County • Ohio. on 
April 26 and 27. 978 by Herr~on T sting Labs of Clevel nd for 
found tion studles for tr n.mi ion lin t~ r of the United 
Stat St 1 Corp--erati·on. The exac:t loeation s unkn 
~tnt n t of cor r t ken fr depth o _ 11 f ·t to 30 "'t. 
Lossed d s~pl d o•. Deeember 14, 1978 by R.F. Broadhead. 

n.ic:knes 
(f t) 

Unit Cumulative 

1.0 

1.5 

126 .. 4 

127.9 

thie ~es 
(feet) 

Unit Cu=ul tive -
2.. o core ••••·••••••••••••••••••••••••••••·•·•· 11.0 11.0 

D vofti n (tncocplete)~ 
Ohio Sh le (1neomp1et ): 

, 1 eland M b r (iru:o pl te): 

l. Shal , dark gray ( 3), silty bomogen
ous fr ctur , pyritic •••••••••••• , •.• 

30 

9.0 30.0 



Avon Drill Hol · o. 3 • tor ln County • Ohio 

( Loc ~ J ty , t a. ) 

Avon d.rill hole No4 3 u complet d on Sept bet 16, 1949, a 
a t t t for the lnt rn tionel S t Cocap ay. Th drill b le i pproxi-

t ly 2 mil • v t of B y Vill g ia Avon TOWft.Ship ortb 0 t d 
quadr n l • Lorain County. Ohio (Ohio Coordinate Syatem: ortb Zon , 
2.141.000 ft E, 660,000 ft ) , aurt ce 1 v tion, 628 ft. Co·riog 
e enced .at a depth of SO f t tn the C.lev land Mmber of the Ohio 
Sb _le nd continued to a total depth of 1673 feet in Silurian rocb. 
Devonian aha logg. d by R.F. Broadh ad and R.C. K pf rle on May ·2 

d 3 1979 (fig. 10). 

Thic e•e 
(feet) 

43. No cor .... ·• . .. . •. . . . . ,. . . . . . . . . . . . . ......... . 
Devonl n (lnco plete)• 

0 to Shal (lncomplet • 699 ft+): 
Cleve1 nd Mecher (ineoaplete, 48 ft+): 

42. S . le. dark-sr y (N3) to olive-black 
(SY2/1)~ 9S percent and v ry thin b ds 
le • than 0.01 ft thick of gr nish 
gr (SCYS/1) sh e and par e lt 
lamina fev millim ters thick .••••••••••• 

Thr e L ek Bed (283ft): 

41. Sh e, greeni 'h-gr y (SGY'S/1). 7 5 percent 
and thin b ds of llght-gr y ( 7) ilt
ston , 10, pereertt. nd thin b de of dark
gray (~3) shal , S p rcent. Siltstones 
a~e eros -1~1 ted nd 1 shtl calcateo~s. 
Shale fr01%a 112ft to 116ft is butroved .••• 

40. Sh le, d rk-.sray ( 3) • 80 perc nt nd 
thin beda of gr eft.i h-sray (SCYS/1) shal , 
lS p re nt, and thin silt lamin e, 5 
p rcen.t. Th silt lami ~ re in the 
lover part of th unit ••••••••••••4••••••· 

31 

Unit Cumul tlve 

so.o 50.0 

48.0 98.0 

28.0 126.0 

24.0 150.0 



METERS 
0 

50· 

1-1 ................ , ' • 70 ...._. _ __..._ ........ _... X) 

Figur ~ 10. 'nd p · ro ogle pr,ofiles 
of the Int rn tional 

• 1). 

Lltholosic T dio ~ ctivity. 
o the Avon drill hole ·o. 
S lt Co. (locality 6, fi 

32 



D o~nl n--cont1nued: hiclc.n· ss 
Ohlo Sh · 1'.:--,contlnu d. (feet) 

Thr Lick a d cont1au P-ott .... c·...,~.m..., __ o..:.- ~~-

9. 

J.a. 

9 01 217.0 

37. 

59.0 276. 0 

36 .. 

t"l 

t n 0.1 ft thick ••. 9. ... ..••• .. ..... 2:.0 

35. 

'-0 ,p rc: nt • • ••• iH • • ~ • .i . '._ 

3 . 

. "' . 17.0 342.0 

33. 
•• • • 6.0 35·8.1 

32. t, n 
Rt . .... l.O 381..0 

Upp r p rt of Huro.n .- mb r (57 ft): 

3 • Sb l • d o 11 ve- . r .1y ( S 3/ ) • r4d !l 
down . rd to o -1 v b ' c. k ( S 'Y i ) . h 

11 



Devon! continued: Thickn ss 
Ohio Sbale--cont1nued: (feet). 

Up9er p rt of Huron. , b r-continued: tlnlt _c_u __ _ 

any 

397ft ••.••••.•••. 

iddl part of Huron H b r (111ft): 

30. Sh 1 ~ ollv ~bl~ck (5Y2/l), 50 p rc n , 
and r dnf. h-sray (SG!S/1) ln beds 
0.1 t~ o. f thick ••.•..•.••••••.•.•. 

9. Sh le, o lv -black (SY2/ ) co~nt i:1in 
Chll.l pyrt t ncx!ul t 457 ft ud f 

Eutyptel'id cl ws. top of Fo rst i , zone 
t ~63ft •••••••••••••••••••••••••• 

28. Sha e, reeniah-at y (SCYS/1)~ 8 
p reent, siltstone, 10 p re«nt, and ollve
bl ek (SY2/ .) sh let tO p rc nt. .~st 
sh 1e bed 1 as th n 0.2 ft thick 

57.0· 

10.0 

l .o 

but soza r as thick u O.J ft....... 18.0 

27. Sh 1 • sre .n1 h-sr y (SGYS/1). SO ~ re. nt, 
nd ~o1ive-bl ~ck (SY2/l), SO p rc nt • • • ...t..O 

26. Shal , gl" nisb-gr y (SGY5/l), 60 ~er~~ nt, 
n oliv black (SY2/l), 40 p rcent 3.0 

25. 

4lS.O 

.48.0 

466.0 

.a4.o 

501!0 

8. 0· S09.0 

2 • Sh a, 8~"' ni h- r y (5CY5/l), 80 p reent 
nd oliv ~ blac:k ·(SYl/1), 20 p rcent. Ct.ty 
~~~le bed ~re thi~k •• O.S ft nd bl ck 
ah le beds ~e less th 0.1 ft thick. 
Cont ~ ct b twe n &t y nd bl ck ah 1 sa~ 
sh rp nd plan r. T · nit • and pyrit 

r ab~nd nt in the bl ck sb ;0.0 

tower p ~ of Uui'·OD . mb r (200 ft): 

23. Sh 1 , t' y1•b-bl ck ( 2), 90 p rc nt. 
int. rc.3l ad vtth sr·eenish-gray (SGY~/1) 
th4 e~ 0 percent, tn thin beds. Cray h-
bl e sh 1 'S bout 10 very tbln 

34· 

.S49.0 



D oni n--continu d: 
Ohio Shale--contlnu d: 

Thicknes 
(feet) 

Lover p rt of a~ron. M b r ·ontinu d: Y!!£ ~u ul tlve 

c lc4r ous laminae per 0~1 ft •..•.••.. .8 

22. of Dunham, 1962. 
T blQ 1 ), da k- r y ( l) c:ont inir. 

bundant burrova (Chondrite•) 1....... 0. 

?!. Sh le. gr yuh~ lack ( .. 2). 60 p rc n, 
and gr niah- r y (SGY6/l) h 1 • 40 
p rc nt. Shale b•ds ~ s thick s 
o.S f and cont ct b tw en black nd 
gr y b da are sharp nd pl n -r. Bl ck 
sbal is f 1ntly laminated with slightly 
lighter and dark r color nd cont in a 
f v thin c lcareous la~tnae~ A c Ieite 
concr tion ro 561 to S6 f it edtum 
light gray ( 6), co rs gr ined, pyritic. 
fossili!erou.s.. nd lntly lami ted • • 22.8 

20. Sh l • r4lyiab-bl ck (, ) , 9.5 perc. nt, 
and b d of gr e ish-gray CSCY5/l) sh 
5 perc n·t, that re • thick 4 0. S f 1 

Th bl ck sh 1e 1 fai~tly a=in ted n 

19. 

8. 

contains abund nt r~ m.anites ....... ,... 20.0 

to 603 fr: ....................... . 

(S ' R2/l) containing 
f v thin • bu rrov~ 

18.0 

in e • . • . • • • • • • 1:.. 0 

17. Sh3 • gre nish•gray (5GY6/l), 80 
nd pyritic brownl h-black (SYRl/1) 

L ~ cont eta of gray shales re b 
bur oved n upp r contact of gr y 
4te ah rp nd planar ·••••••••••~······ 9.0 

16. Sh4ll , brownish- aek (5~R2/l), 90 peT-
e nt, and thin bed of gr nish- r y 
(SGY6/l) h 1~. 10 p rc n~. Lo ~r cont3ets 
of 8 y sh 1 • ar bu r ed nd b 1 
cont eta of bl ek sh es r abrupt ~nd 
p ft •••••• .•••••• .••••••••••••• , 9. 

3S 

SS1.8 

ss . 2 

s s.o 

595. 

6 ).0 

627.0 

636.0 

6 5.0 



Devonian continued: 
Ohio Sh 1 continued: 

Low r part of Huron Meeber· continued: 

15. Shale, &r nish-sray (5CY6/1). 90 
perc nt, interbedded vlth brownish
black (SYIU/1) shal , 10 ~ rc nt. 
Gray ah le ia pyritic and b buTrow d 
basal eont ct•. Bl ck sh 1 h • 
s rp, pla r b a 1 contact •••.••••• 

14. Sh 1 , bTovn! h-bl ek (SYR2/1} 9S 
p rc t, and very thin beds of 
bioturbat d reeni h-gray (5CY6/l) 

J. Shal • gr nish-gtay (SCY6/l), SO 
p rcent, and btownish•bl ck (SYR2/l) 

h l SO 'petc:ent • • • • • • • • • • . •.••••.•. 

12. Sh le, gteenlsb- r y (S~~6/l), 90 
p~r~ent, int rbedded ith btownlsh-
bl ek (5YR2/l) hal~, 10 percent •••••• 

1. Sh 1 , brcwnJ h-blac:k (5YR2/l), 60 
p rc nt, interc 1 ted vith gr eni h
gray (5~6/1) h 1 , 'O percent. a- al 
eontaets of gr y h la re burto~ed nd 
bases of bl ck ah e beds re sh rp and 
planar • • . . . . .. • . • • • : • • • • •. • • • • • • . . •.•.•. 

10.. Lit.e$ton ( uds on of OunharJt .962), 
ste nish- r y .•.••.•.••••••••••••••••• 

9. 

8. 

............ 
f hio Sh e •••••• 

36 

Thickness 
(feet) 
~ Cumulative 

661.0 

1:!.0 673.0 

s.o 678.0 

.o 682.0 

o.o 702. ,0 

2.0 04.0 

• 9.0 713.0 

36.0 49.0· 

368 ft 



Devonia eontlnu d: 
01 ntangy Snal . (196. S ft): 

pp r p rt (81 ft): 

Th ckness 
(f t) 

Unit Cu ul lve 

7. Sh e. green! h-ar y (jGYS/1). 
95 p rc nt • . nC: th n b d of ollv -
blac: (5Y3/1) sh4le nd fe thta 
calc r _ous llt 1aQ1nae. Bl ck $h4l 
is pyritic ,nd in thin b wblch _re 

par ted by 1 to 2 ft of ar y •h le. 
Cont c:t between sray and bl c:k shales 

r grad tl,on l nd burrowed. Thin 
bed of di.u light-gr, y ( 6) 
11 _ ston (r:wdat·on of ll\mb • 962) 

t 7ss;.s ft nd 765 feet r about 

--

10. 5 f t th i -c:k ••••••••• ' • • • .. • • • • • • • • • • • • 2 2. 0 

6. sr nish-sr y (SG'/61 ), as 
perc: nt, oliv b c:k (SY'/1) 
b 1 , lJ p rc nt. nd greeni~h- ray 

lime tone (cud ton of Dunham, 1962). 
2 perc nt. 8laek _h4le beiis r 
e than 0.2 ft thick. Cont4cta b t:w n 

b1 ck nd sr y h ·1 s .e sc datlonal. 
Gray h 1 cont ina aa ll trregul r 
e leite nodu (burrow ft.· 1) les 
clan 2 em thiek. ih 11 tone b ds te 
less th _n 0. ft tbiek ····•••••••••••• S9.0 

ow c par (1 s.s ft): • 

dlu=-d rk- r y (, ), pyri~ie, 

·reou nd fos 1l1fcTovs. containin 
thin- hell d brehiopod •••••••••• 

4. ston (v c:ke-stono of Durtba ~ 1962) • 
d rk•olive-gr y (SYJ/1). calear ous. 
Cont i abund nt tbi,n-sbe ed 
br chiopoda ••••••••••••••••••••······· 

3. Sb l • di~d rk-gr y ( 4), 
c: leat'eous. Cent in_s. bund nt 

so.s 

o .. s 

br c:hlopo s •••·•············•••••••••• 27.5 

Sh 1 • dium-d rk- ray (. "t.), n d r -
olive-&r y (SYJ/1) lt - rn t ng in beds 
~a than O.l ft tbl k ••••••.••••.•.•• 37.0 

otal Olent3n y Shal . ... i •••••••• - •••• 

uses collection 10006-SD 
........., ........ ~-. (Conr d) (J. T. Dutro. 

1979). 
37 

771.0 

830.0 

880.5 

881.0 

908.s 

94S.S 

97 ft. 



Devoni a--continued: 
111 a Lim" (1neompl te. 10 ): 

tive 

1. L tone (vack tone to packstone 
·of Dunb , 1961), 11aht-brown1•h 
gr y (SYR6/1) ith abundan.t br chio
poc!s. Py~i te and glaucon1 te ar 
c:oncentrat don upp r contact •••••••••• 10.0+- 9S5.S+ 

Locality 7. fig. 1) 

Th Cl veland bel' nd th three Uck Bed of tb Ohio Shale re 
expo d in pect c:ular cUff on the t bank of th ltoc:lc.y River just 
w t of St. Jose,ph •a AcadeQy 1n the Rocky River R rv tion. City of 
Roc:ky River, L4ko\looc! quadr nale • Cuyahog County, Ohio (Ohio Coord! te 
Syst m: 'ol"th Zone. 2,186.400 ft E. 6Sl, ·400 ft ~) (fig. 1). Top of 
s ction i veget ted nd urban! d. • sured with h nd 1 vel and t p 
by .P. Bro dhe d on August 22 nd 239 979. 

plet • 62 ft+): 

10. Sha1 • d rlc. gray U 3). ilty ther 
to bl c:ki h-red (5R2/2) fts il pl tes 
3- to 15- hick. Cone 1: thin dis-
continuous v silt lacina l- or 2- -
thic:k. Also cont · ns f lat _ r lly 
continuous nd unifo silt tone bed 
1 s than 0.1 ft thick h v1ng brupt 

nd pl r up r nd lov r eont cts. 
Th s bl ach white upOn w ath rin ••••• 

9. Shal ,. medi~d k-s a (. 4). 95 pere nt, 
nd S p rccnt ~edi~lig ~-gr y ( 6) 

eil ton • Shale ve th r v dusky 
red (lOR /2) nd to 2- to 5- thick 
pl te • silty nd ic: -eeou , and con-
t ina •p -r•e br eh1opods. Slltston s 
in bed 0.05 to 0.1 ft thic: • re tJs, 

38 

Thiekn s 
(f t) 

~ Cu ~1 tive 

56.0 S6.0 
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nevonian--eontiaued: 
Ohio Sh le continu d~ 

Cleveland b r--eontinu d: 

and veatller to 2-.-thiek p rtia.& • 
They eont n very thin vavy lui nat iou 
and ~onodoat • molds of b~ ebiopod•• 

nd irr gular tubul ·r. bori!Ont 1 
burrov a few ~1llim t .ra in di t r. 
Lowe~ eontaeta of s11c.tonea are sharp 
and planar • marked by r r groov• ; 
upper aurfacea ~t rippled. - ntera.ally 
they ·r very thinly ~lane-p r 11 1 
1 i ted n ·r b e, sradin& \lpw&~d 
tbrouah vavy laain e to smaJ 1.... c le 
low-angle e ose laminae (Tte) •••••••••.•• 

Th~ee Lick B d (inc p ete. 40.9 ft+): 

8. Sh • di dark-sr y ·(N4) , SO per-
cent. interbedded with a dl gr y 
( S) shal • 4S pereent, nd dium-
11gbc-gr y ( 6) siltstone, 5 p rc t. 
M dlum-gray snal is in bed ·0 .3 to 0. 7 

t thic an4 i e ay _y and pl· tic vh n 
11.tet. Dark-st • ehal is ilty and part 
into 2- to 6- -tbiek pl t •· It i 
also· in b ds 0.3 to 0.7 ft tbick. Si t
atone beds ar 0.1 o 0.2 ft thick, are 
later 11y continuous nd \U\ifo , M 
h v sh rp eo _t ~ct with bounding h lee. 
beds ar it-her c:ross- aminated (Te) 
t'ht'oughout or re plaft par lle·l l _ i 
nated tn ~he 1~ r h 1f nd ero a-1~1-
n ted t t top ·(Tbc) • . . ••••••••••••••. 

7. Silt_stone. Uled1ua- ig.ht-gr y ( 6), 90 
p _ re ot, int I' bedded vith d rk-g~ y ( .l) 
hal , 10 pare nt. Silts. tone b cia are 

les than 0.2 ft thic nd lat r ·lly 
continuo· n4 ~nifo~; sharp pl Q ~ 
~ar lel lov~r cont cts r r d by a 
f~ sroov nd lo d e ts; upper con acts 
re sharp nd rippled. S!ltatone b d 

h e undulos par 11 1 na (Tb) 
n _ r th . s which r de up into s 11-
seale cross- i · and tipples (Tc). 
Shal 1nt rb 4 ar thinner than 0.1 t •• 

41 

n.tckn •• 
(f t) 

Unit Cumulative 

6.0 62.0 

1 • 7 74.1 

0.7 75,.4 



D voni continued! 
Ohio Shal -conti~ued: 

Three Lick Bed--conti ued: 

6 Shal , lddium-lisht-gray ( 6), 
dark-g"C y (~ 3), tn dia ,tinet t r lly 
continuous nd uniform int tlasina 
2- to 8- thick •••••·••••••••··•••••···· 

5. Shale, m di -sray ( S), 90 p rcent, 
nd 1n~ re lated silt tone, 10 percen • 

Sh 1 te ilty in bed 0.1 to 0.4 ft 
thick, ll ather• dark y llowiah oranse 
(lOYR6/6); b d• re thinn r than 0.2 ft 
nd re lat rally continuou. nd uniform. 

'Ihey hav aradation from pl ne-p r llel 
1 nation (Tb) at the b to eros -
1 lnAtion (Tc) n r the top of the b d ••• 

4. Shal , aediun ... gray (. 5), 80 .,.rc nt, 
int rb~dd th diu=- tsht-g~ y (N6) 
s1 t tone 20 percent. Shal 1 silty, 
cont ins v ry thin pl ~ or 1 nsoid 
ilt lamina and v thera to d rk-y llowl h-

o.rang (10YR6/6)· , 2- to 4 thick fissile 
chip • Cont et with 1ltatones ar sh P• 
Silt~~one is mie c: oua in b ds le a th n 
0.1 ft thick. hteh ar lat r ly co tinuous 

nd unifo nd h.ave sh rp. plana~, sroove
~k d lower eont ct . B ds r ither 
int r lly cross-1 _ nat d (Tc) nd h ve 
rippl d upper surf c or r pl ne-
P r _ 1 1 ~ln t d (tb) a~d h ve p n r 
upper cont ~ta •.•...••••••••••••••••.••.• 

3. Sllt•tone, light-ar eni h-gray (SYS/1), 
70 p rc nt, od lntetbeds of edi~ 
d rk-gr y 4) shale, 30 p re nt. 
Sil,t tone r · caicaceous, ther 
mod r t yellovish brovn (lctiRS/4) and 
,cont n abund nt -.tood fr nta (2 = 
long x 0.5 vid ) o~i nt d p r 11 1 o 
bedd ns and concentr t d in laminae. 
s e si teton e e lc reoua; b d 
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11\ieknoa 
(f et) 

Unit CUmulative 

0.7 76.1 

4.6 80.7 

2.1 82.8 



Devonia continued: 
Oh o Shale--continued: 

Thre Lick B d •continued: 

ar 0.1 to 0.3 ft thick. re 1 te~ ' ly 
continuous, bav sh r9 pla r low r 
cont cts rk d by ny groov • and have 
•brupt ~ippled upper contac -_ . All beds 
h ve • - e le ero -1 _ t1on in th 
upper rt <• e vith slightly convolut 
cross- ina • all tope of cross-sets 
ar truncated) and c:ont n p r llel wavy 
1 i e in the lower part (Tbc s qu nc 
of Boum , 1962). In tvo b d• the -roc:k 
1 ve below the para lel 1 ina 
(e q,u nc T be of Bowu, 1962). Som 
ailt tones h«Ve tubul r br nc:hina. 
line r or cunins. horizontal bur~ov 
1 c= ln di ter on their aol •· generte 
ssignment Is P leQdietvoft. Shal is 

•tlty in thin y ·continuous beda 
less than 0.2 ft thick •••••••••.••.•.•.• 

2. Sh- 1 • mcdl _ r:t-gr y ( 4) • 70 percent, 
and. m dium-light-gr y ( 6) ail atone, 
30 p reent. Dark•sr y ( 3), petr·olif 
ero •· -llty t 1 with v ry thin dt con
ttnuou. silt laminae is present from 
91.1 ft to 91.7 ft. M dium-d rk·gray 
sbal f ath ra to vory-duaky-r d (10R2/2) 
S to 7- thick cllJp , vbieh ar plas c.ic 
wh n vet and veath r~d, and cont in v ry 
thin llt in e. Sh le beds ar 
L ter lly continuous, d I' reddish brO\Itl 
( OR.J/4),, and uniformly 0.1 to 1.1 ft 
thick. Siltston s r =ie c~u nd 
w atb r dark y 1lo ish or ng (10YR6/6). 
Silt•ton b ds are lat rally continuous 
aod unifon, 0.3 to 0 •. 4 ft thick. bav 

h p lower eont e s vhich re rk~d 
by f U _ Or 8~00Vf! 1 &nd h V brupt 
upper contacts. os t of which -t unat· 
ripp d but s e ~e pl In ernal y, 
.1 tstone. r ltb r plan p r 11 1 1 1-

n te-d (Tb). rippl crosa 1 o t d ·(Tc) • ol" 
ho=o·gen~us (T ) • Seta o rlppl cro 
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ntt·c:kne.s• 
(fe t) 

U~t .,;;;;C,;;;;;um....,u_l;;;;,;;;;;,;;;;,;;;;;;,;,.-. 

1.7 84.5 



voni n- -continu d: 
vhio Sh· 1 -continu d: 

thre Lick Bed--eontinu d: ~it. -

12. 97.3 

5 . 10 . 



Cl 1 (Yhi•key Island) Drill Hole • C·uyaho,ga County, Ohio 

Loeal1ty • fig. 1) 

The Cleve d o. 1 hole cf th Int rb&tional Salt Co=p ny 1 
on ~isk y Island in the City of Cl e d. Cuy hoga County, Obto 
(Ohio Coord nate SyeteQ: orth tone, 2.141,400 ft E. 660.000 ft ). 
The ho ' e w t drill d as salt t at c1 · ay betwe-en the two baf of 
th 't\ in 1955 d p· sa s through 11 the Devonian shale eequ nc 
that i · pte•ent in the ar (fig. U). Moat of thi. • quence " 
C·ored. The follqwin& eore d eription is d riv d mainly fro a loa 

de by Prcfeseor P ul Potter arui J.A. Harr 11 114 :a.r. Bro dhe d 
of th U11iver ity of Cine.1n ti nd R.C. pf rl of the u.s. 
Geologic 1 Survey on vi it to the etroit n of th c:omp tty; here 
th eo·r~ 1 a tor d. n.e obs rv tiona of the Clncian t 8 oup vere 
supple nt ' b og d by co p ny geolog1• t. Depth to fo _ 
tton tops were p eked on tb b is of th g r y borehole loa of 
the w 1. 

Holoc: n nd Pl istoc ne fil 
Thickne s 

(f et) 

D voni n: 

8. Soft s nci. silt, nd c y conta1ni.n 
•~atter d p bbl and cl y hard-
pan at 76 f t •••.••.•.••••••••••••••••••• 

Ohio Sh 1 : 
hree Lick B d (!nco pl t , 169ft+): 

7. Shal , reen15h- ray (5CY5/l) to 
oediu=- r y (,5). 85 p reent; thin 
b 4 of cro s-1 inated 1ltstones 

nd ar yi h-r d aid rltlc ~one lesa 
tb n 0.1 ft thick, S pe·rcent: nd 
brwn.tsh-sr y (SY 4/1) hal in b da 
0.1 ft thick 10 p re nt. bund.ant 
Tas-t!am t s .• • • • • .• • • • • • • • • • • • • • • ............. . 

Huro~ e bet (400ft): 

6. 

............................... 
4S 

_nit C~ul· 

106 06 

169 275 

400 675 



Fi -.ll"C 12. 1 t ,olo te colucn. or@hol 
p trologic profile of b ~level nd 
( 1 k Isl nd) drill hole, nter 
SAlt C • (lo~alit 8 !1 1). 
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D ~on1a 
01 ot ngy Sh 1 (290ft): 

Upper p rt (123 t): 
Equiv lent of Java nd est all.s 
Fo t ·ions • diff recti ted belO": 

Equiv ent of J ~ Fo ~ tion d An o Sb le 
M b r of Vest Fall fomation (100 ft): 

.5. Shale. b ek ( 1) • pyrit e. eo·ntainln 
SO percent sr nisb-gt 1 (SGY4/l) h 1 
in 1 nae ~ nd beds thick as o.s ft. 

· coner tion from 701 to 703 ft h d r 
p rry c: rbonate filling and so e 
phalerit · an4/or b it • Sb e ro 

707 to· 775 ft ia 90 percent light o ve 
gTay to 8 e ish gray, pyri ic: and 
c:a1 l'eou.s and contains 10 p rc nt 
py~itic black ehA in b • 1e th n 
0. 4 ft thick. Most contacts b tv n 
the sr n and bl ek bales re 
ClOtt:l~ d .... e • ••• I • e <f • e .... e. t • • <f • • • • • • • • I 

Equi v 1 nt.of Rhinestr t Sh -le H =h r of 
West Falls Fo tion (21ft): 

4. 

Lev r p ·rt (167 ft): 
Equival n of ~ han ngo Fo~ ~ t1on nd 
• areellus Sbale, , di f r nti ted b l ow'! 

qulv 1 nt of ~ah ntanso For=ation (157 t): 

3. Shal , light-gray (. 7- 8), Jligbtly 
ea.r _ ous , s.pars pyr 1 t , abundant 

brachiopod.& •••••••••••.•. .• , •••••••••.•• 

Equiv lent of .!are 11 . Sb · e ( 0 ft): 

2. Sh le. d rk-brovn. pyritic. cont itting 
thin bed of d rk-brown petrol f tous 

in lowerco t 3 ft ••••••.• ..•. 
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(fe t) 
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Figur 13~ Col nat section of drill core 
K 8191 B-2 of He~ron T tin Labs 
(locAllt 9. fig. ). 



~oni -continued: 
Ohio Shal (ineoepl te): 

Clevel n ~ber (1 ft): 

6. Shal , o v bl d~ (SY2/l) • lty, 
ieac: ous, burrowed. o t burrow 

are horizontal: these te 0 p rc nt 
of the oc •••••••• ••••••••••·•••••••·• 

S. ton , bl e ( 1). fine-gr ~ 1ned, 
y, burrou d. Burrows. re hori

zont 1 to subborlzont 1 cub 0.5 to 
J. eo thick and h ve irr gu 
o~ndar1 ••••••••..••.•.•.••.•......... 

Ch rtn Sh 1 (inco pl t , 318 ft+)! 

4. Shal ·, dtu:a- rk-gt"ay {."4) • 
te eeou ................... , ........ . 

3. Siltstone, 11 ht-ollv gra {SY6/l). nd 
eAle reous. extrecely contort ~oa P· r 1 
l.a=.in e nd eont·ort d di eontinuou 
sh le vlsp • pp r nd ·O~er cont c:t 

r ah rp nd eon d •.•.•• ' • ' •••• ' • 

Sb le, -ediUD-dar "' (. ' ) .......... . 
1. Siltaton , lt h -ott e

vith bu~rov mottling of 
ilt ton .••••.•.••••.•••••••••..•.•.•.. 

11 ., .; ct 

Loc 11 0. f i . 1) 

5 

0. ~ n. 

Th e n 
( t) 

nit CUD~ul ......... ....._ ..... --.. ..... 

2.0 6.0 

l .o 3 .o 

..s 

l. )J. 

0.1 

3 • 
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~ 1 sippi n nd D vonian (tncomp t ): 
Bedford Shal (100.0 ft): 

S. Shal , gr ytsh~red (1014/2), sl &btly 
silty; br aka into 3- to 8- thick 
t bular partings when ath T d; inter-
nal y ho1110:1eneo ~ xc pt for alianment 
of clays p rallel to bedding: ·Cl yey 
and pl tic vhen wet and veath r d; 
v ry pooTly xpo eel •• .••••••••••••• , ...... 

4. Shal, ~edium-ltsht gr y ("6). 80 
p rcent, and thi b da of c dium-light
sr y ( 6) •1lt•tone, 20 pArcent. Silt• 
stone. or abundant ne the bue of 

~the unit, in very thin b d bout o.os 
ft thick, ._,hlcb are sl.ightly undulo e 
nd hav sha.rp plan r b • 1 c:ont ets 

and harp up·per contacts that r Tippled 
or plana-r. Solu ar~ marked by small 
grooves, flute • prod rks, and to 
loa4\ casts. Siltstones a.-e internally 
plan par 11 1 1 ln t ~ (fL) or 
c_ont n ~ ~1-scal , low-a_ngl • ripple 
cross-la=tnae (Bouma ~nits Tb or Tbc). 
Soae iltston s ate later lly continu
ous for ore t n 30 feet. Abrupt, 
planar lou r contact ••••• 1. 1 .••••••••••• 

tuc:lid S llts eone ~ber (17. 2 ft)! 

J.. Sand tone. yello~sh-gray (SY7/2), 95 
p rc nt nd 5 p rc nt vet, thin nte~
b ds of silty ~ tuc- r sh le. 
Sandston is ve~· fin grain d nd is 
ia thin to v ry thic b ds, of whic:h 
~at re laterally continuou along th 
1 n th of tb outcrop (about 100 ft)· nd 
have harp planar upper ·nd over cont ct 
h<Wever, som re. thin and di continuous 
and hAve undulose contacts. Siltstones 
that rest on cla inc rb b v rooved 
nd flut d ole \lith oc load c:a ts and 

ball- nd-pillov structur s. Thick be-cia 
have flov rolls and cont ln f. · s 11 
eld'f . 1 •ts. Sh le beds are 1 nttcular 
and discontinuous. B 1 eoneoct is 
abrupt and planar •••• 1 .•• 1 ••• 1 1 •••••••• , • 

52- 53 
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Mia tsaipp·i n and Oevoni --cont lnu d: 
B dford Sh 1 - continued: 

'nlic:knus 
'(feet) 

Lov r tonsu (4 .8 ft): ~ lattve 

Oevo 1 n: 

2. Sh • edi - sr y ( S)t 80 percent, 
lntereal ted with medium-li ht- r•y 
(N6) siltstone, 2:0 p rc:ant. Shal 1 
ln thin to ecU _. bed h vln& bt'Upt. 
plan p ral 1 upper . nd lower c:oqtaet.s. 
Siltstob s oc~ur as thick laminae to 
very thin b dt, vhl~h ~ 1 ter lly 
eont!~ and unito~ !or at 1 a t 
SO f et. pper d lover contact ar 
.planar nd h -tl'. The upp r and 1ov r 
cont cts of unit 2 con.verge to th . e t 

t n ngl of J• ••••••••••••••••········· 

0 i!O Sh 1 ; 
Cl v land M bet (incomp ete. 21.1 f 

1 .. Sh ~. gr ;yt h·bl4c:k (N2) 1 weathers 
moderate btown (~YRJ/4) nc brown! h 
black (SYRl/1). ' xposed ~! e co~i~t 
of altern tins l _yer 0.6 to 1.9 fc 
thick of gr t r and 1 er resist ne 
to ve th•rins. Bas of unit 1 not 
exposed ••• , ••••••.••.•.•..•.••.••••••••••• 

Euclid Cr ek ctton. Cuy. hoga Count • ., Ohio 

(Loc: lity 11, fl.g. 1) 

4.8 

21.1 

Th Cb grin Sbal · and the Cl vela11d M•er of the Oh o Shal 4r· 
expo ed on the ea t bank of Euclld Cr k in the Euclid Cteek Raerv tion, 
3/4 ~ 1 eouth of vh l'e U.s. lligbw y 20 eros es E.uelid Cr ek n tb City 
of Cl '/el nd, - t Cleve and quadransl , Cuy hog County • Ohio (Ohio 

100.0 

121.1 

Cootdia te Sy teo~ • orth on ·, 2,264,320 t t E ,. 689 920 feet 1
) (f1&· 15) . 

se of ectton is in th cteeY. bed , t th b& e of th cltff. Top of 
sec:.tlon 1 t the top of the cliff aad ~.s e vily vesetated. M aur d 
vit~ nd 1 v 1 and tap by R.F. Brodhead on Au ust 25 1978. 
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Devoni~n (inco pl t ): 
Ohio S 1 (incomplet ): 

'Ihiekn sa 
{fee ) 

Clev 1 n4 ~ er (1neo pl t 6S f't+): ~ Cu u ~ive 

10. Sbal, oliv •bl k (SY3/l), s lty, 
1 t rn lly ho ogeneous. P _rts in~o 
brittle p tes 3 to 6 cc tblek •••••.•.•• 4 

9. Sb le. ol ve-blaek (5Y3/l), 90 p ~c nt, 
nd b·eds of ::edt..,:n-11 bt-gray (:~6) 

silt ton • 10 perc n • Sh le is 
silty, nd is in b ds 1 to 4 feet 
thiek; p rts into brittle pl tes 2 
to 6 thiek. Silt ton ~ thers 
rayish red {10·R.4/2) nd ls in · l -

lnd~r teq b~d -0.1 to 0. 3 ft thic:: ;, 
in t rn p r -11 e 1 · . vy 1 1 a h v 

plitud s of 1 c nd vave ength 
of 10 o 20 ~ • Cont4ct5 of stlt
ston with hal s 3r brupt •n 
pl nar to ety - tahtly undulose, 
conforQin to the in~~rn 1 1 =ln tion 
of the iltstones. So s o silt
stone h~v r..ol o&:ient d lo3d 
e $·ts nd groove casts. Soc.e 
ilt ton p rt p t llel to bedding, 
xhlb1t1ng partin . line4rion. 

Lo· r contAct f unit 9 is a bl~ck 
shale r s !ng bruptly ·ith .a pl n ·r 
aurf ee on th gr~y h le belov .••.•• ••• 

Ch grin Sh le ( nc::oopl ~e S~.l ft+): 

8. Sh e. o dlu=- y ( S , 95 perc nt. 
b • of .ed.iu=-11 ht- ray (N6) 
silcstono. S p re nt. Shal c nt ins 
so silt 1~ in e f v srains tbtek. 
Siltdtonc v ~thers dutky-r~ (SRl/4) 

rtd d r tc yo1lovish btovn (lOYRS/4) 
nd ia in v ry thin b ds. ener lly 
s h n 0.1 ft thick. which ar~ 

lat,er lly continuou and unifo 
Cont ets b· tw a silt tones nd shal • 

48 

65 

re brupt • . • . • •• • . • . . • • •• • • • • • • • • . • . . • . o.a 85. 
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D vonJ n-- ~ eontlnu d: 
Chas in Sh le--eontinued: 

7. Siltstone, ediu.-light-11:' y ( 6), 
w tbers t yish r d (5R4 /2); d n 
and •1d ri it:. nit consists of three 
thin bed • p rat d by thi dark-
gray ·shale pat'tlnss. Beds are 
lnt rn lly ho ogtneou except tot 
horizontal and ~ubhori~ont41 tubul r 
curvin burrovs both on the sol s ·nd 
in.s. de the beds. Th.e• re few lDilliaeters 
in diamet ~. B ds r 1 t r lly 
continuous nd. uni orm nd h v h rp, 
planar, nd p r 11 1 upp· r ace! lover 
COilt Ct •••••••••••••••••••••••••••• 0.5 

6. Sh le. :nedlum-gr y ( S) • 9S p rc nt • 
and thin • latet: lly cont1nuo·us nd 
unifo b ds of medium-light- r4y 
( "6) siltstone. 5 p reel\t ••••..•......••• 17.3 

s. diu gt' y ( S). 90 percent. 
and b ds of diuo-ll&bt-s·r y (.l6) 
.1 t ton , 10 p·ercent. Sha e eont in5 

f thin ilt 1 ina f 
r4ins thick. Siltstone ar lat ral y 

eont nuoua . nd pinch nd ~,o~o 1 b tw n 
O.OS nd 0. f t in tbickn~ss: tops ar 
ri~p ed aod b s a1: p n r ~nd 
sh rp. tatones 4r in ern4l · 
ho~o Bo~a units) but sor~ 
hAv c: ro s-lam in (1 ) , 
SG re dense and si ~~it ~ . 

Shale,. med w:s- r _~ y ( ' S) • 9S percent, 
intet'calated v th 5 pet'cent cediu=
llgh -gray (:6) ltston . S1 tatones 
ar d ~ n5e. ho~ eneou. ~ nd ld Tit c 
l3tet3lly continuous ds vhich h ve 

brupt plan t b a contaets nd 
harp r1pp1 uppet: cont cts. B ds 

pinch n s 11 b w~ n O.OS ft ~nd 
0 2. f t t h l c k ov n to ... h !: ip p in • • • • • • l • 1 

S1 

86.3 

106.0 

107.1 



D vonian--continu d: 
ch ·grln Sh le--continued: 

]. 

over surf c s r 
abrupt .. This is 

.... 

Th!c:'kn s, 
{fe t) 

YJill.. -.c.-u ::.;u::.:· l:.;::.::..:..:..::. 

0.7 107.8 

in the outerop .••••••••.•••••••••.. 0.2 108.0 

l. 

ore 

\1 

0 1 •• 

ripped ··········•·••••••••••••••••····· 12.1 ~0.1 

~8- 59 



D-r1 ' Uol :o. 20 • L ·~ County* Ohio 

(Loeality 12. fi • 1) 

Drill hol 
1 li Co~ n • 

in Coneot'd T hi • ' _entor (\ drongle. La 
Coordinat Sys tal:l: 'ortb Zone, 2,138, S60 ft E 7 8 SJO ft ~) 
surf'ac: el -v tior of 88 ft. Coring co n,ced _t d pth of 87 !e t 

in th en - r- ·n Shal and continued to a tot 1 de th of 3104 fe t in 
Siluri n r c:ks. _ vonl n hat loss d by R.F. Brodhead and .c. 
K pf rl on 18 and 19. 1979 (fig. 16). 

Devonian (inc plet ): 

'8. • o cor ................................... 
Ch grin Sh le (incocpl t • 07,5 ft+): 

dOWtt ard 

'Thiekn ss 
(feet) 

J1l!.ll .... c ..... ~ o..;.,u;;.;l~.........,-. 

87.0 87.0 

47. Shale. ed 
•o diu= d n.s le.s th n 

s tban S 

.... ' . ' ....... . 
4 6 • , ( '4) , and bed of 

il ston !hich inct _ _ in bund nc fro 
S percent t th top of th unit to lS 
p reent t th bottom. Sider! ie 1 

r less than 5 rc nt. Silt ton 
in thin. rippl d b c! or bundles of 
1 in. 0.1 to 0.3 t thick. Both 
sh4le• nd ltstone. ar bioturb ~ ted •.• 

60 

14 .o _)4.0 

>7.0 29 .0 



fElT 

~[ 

Pi ur 16. Lithologie nd dioae'tlvttv profll 
of t~e Di ond 1 11 Co. drill hole 
No . 201 (locality 12., fig. 1). 
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D von1 a--continued: 
Ch grin Shale--eontintt d: 

45. Sb le 

4. Shal , . di·u -d rk-g.r y ( t.). 8S 
p teent. stderltie y rs. IS perc nt. 
and 1nor silt ton • Slder1tie 1 yer . 

Thickne ·s 
(f. et) 

Unt1t Cumul tive - ..... -.,;;;.-.... - ,;;;,.;;;,;......,......._... 

68,0 360.0 

ar 1 • th n 0.1 ft thick ··~······•·••• 3 .0 397.0 

3. Sl\a.le, m dlu:n d l'k-gr. y ( 4} t ·o 
oliv -gt y {SY4/l) ,. 90 percent, inter
~ dded with 11 ht-&rtJ 11tston·e, 10 
p r nt, and ev sid rl e 1 y rs. 
Slltatone b ds ar lc ~ ou , nd are 
1 • b n 0.0 ft thi k. Most ar 
rippl d; others ar ld· rltic ••••••••..• 83.0 

2. Sh 1 

1 
...... , ........... , ..... . 53.0 

41. Shale, 

-S 

533.0 

• •···· 90.0 3.0 

40. 

re .. ................ 97.0 720.0 
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vooi an--eo·n. t 1 nued • 
Ch grin Sh eontinued: 

39. .SI\ 1 • ~dium-dar 

JS .. 

i. 

p reent • interc 1 ted vlt'h dar - ~ y 
( 1l) h~l • 35 percent; nd i bt•gray 
( 7) siltston , p rcen • Sh lc 
b d _ are 0. to 0.2 ft thick nd 
so iltston s re a hie ~s 0. 
ft. b~t - ost are tbinncr. Silt ton 
be~ ~~ it r ero oin t ot 
plan -p r 11 1 in 

Shale. d l'k .. r y ( 3). 8:0 percent 
tnt rbedded with edium-gr y <~5) 
sbal , 1 pereent. and ail t ·one. 
5 pete nt. Sh41 nd silt ton 
b s r 1 O.l ft tbiek. 

op of t 143 f _ 

11 ht-

e reou 
n ed 
c), 
Sid rit1c 
hick .. 

rs~la :one is t 
819.7 feet •••••••••••••• e II •• e II e e ... • 

36. Sh -le. dark- ray ( 3), 60 perc nc~ 
thinly in erb ddeci v th medtu:n-
- r4y ~( S) sb 1 • JS p rcent, 
thin pl ·nar all ston·_ ~ n e. S 

Thickn ss 
fe t) 

lr n 1!, ...;;;C..=.- =-·.;;.::o.:~~ 

19. 

' .0 743.0 

83 .o 

percent ••••••••••••••••••••••••••••••••• 6.0 90.0 

:JS. Sh :• -diun:t- ·rk-gray ( 4) to 
oliv -gc y (5Y4/l), 70 p rcent. thinly 
intetbe d d 1 h d rk ray (. ~3) . al ,, 25 
percent. and iltston S petcent . 
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Devo n continued• 
Ch grin S -1 -continu d.: 

Sil ton b s thick a 0.2 t •• 

3 . 

33. 

.. 
l . 

31. Shill, medl r y (.S), to = -d1um-d4rk• 
gr y (J4). 80 petcen- . in~ rb d.d ~tb 
d rk- r y ('~)) c: lear ous. s er1t i~ 
llt tone. '0 p rceat. 511 ston b 

0.2 ft tbiek .••••••••••••••••••••• 

· ow~ 1)_ rt t)~ 

30. 

, 9 •. Sh l e • ed i - t ay (. S) ,, 8 o~ p 
browni&h-bl:tck (SYR2:/1) sh l 

nd a f thin pl n r silt la 
:rovnish- - ac _hal be 

tbick ••••••••••••••••• , ••••.•••..•... 

28. Sh • bto~lsh-bl 
b d of di 
thi.c.k ' 10, ' 

7. Sh 

....................... 
rcen 
0 

l.O 911.0 

-8.0 939.0 

2S.S 

969.0 

s.s 99 .. s 

3 ... o o .s 

6.5 

25. 5 10 0.5 

gr n n r y 
1 b- , ck ( 
Cr.ay .- hal d.,. 17 .. 0 10' .5 
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Devon ·an con tau d: 
0 i o Sh 1· --¢ont 1nu c! : 

Thiekne 
(feet) 

Low r p rt of Huron Mecber--cont.inu d: ~ Cu l3tlve 

26. Sh 1 , browni b-blac- (SYR2/ ) ......... 8.0 

25. Shal br,ovrlish--black ( SYR2/ ) SO p tc:en·t, 
nd. gre nts.,..gray (SCY6/l) SO pel"c:ent. 

e- eont ets of sreen shales r _ 
burr·o· d but b of bl clc. sh , e bed 

e h rp nd p 1 na r • . • • • • • • • • • • . ••••• 9.5 

24. Shale c=e-dium gray ( 5) • 85 percent 
int re la.t d vith brO\lftl,sh bl ck (S /1) 
sb· • 0 percent • n s1derit1c ands, 
s pe .cent. at~ck sh lt b d ar o. :o 
o. 6 ft thiek nd sid rit b nd ·r 
thinner th n 0.1 oot ••••••..•••..•••. 9.2 

23. sn. ·le. rownlsh-b a _k (SYR/1),. 95 i' r ·n·t. 
nd indistinct lamina of ed sray ~s) 

a h , le • S pet -en t ••. , • • • • • • . • . . , • • . . • .•.• 

2 • s.hal , gr nish-.gr y ( SGY~6/l) b i~oturbated 
nd pyritic:, c:oat 1ni -~ bree deritlc 

3.8 

ban • than 0,1 ft tbiek •••••••••• 10.0 

2 • S·h le, bro~ish-b ck (S ilU/1 , 90 p rc nt. 
i 'th greenish• r:1y (SGY6/l) sha e 0 

p rcent. wbich is ln 1otut t d b ds s 
t h 1 c::k 0. '4 - t • • • • •. • • • • . • • • • • • • • • • • • • 19. 5 

0. Sh ' e, ed u~- r4y (~5). 8 p r nt, n 
brown1 h-bl ck ( SYR 1 ) 20 percent. 8 aek 

h 1 b ds ~t ver1 thln • , • • • . . • . . . • • . 10. S 

19'.. Sl\ 1 , brownisb.-b c:k (5YlU/l) • • • • • • • • 1-.S 

8. 'Shal, ~ gr nish.-gr, y (.SG¥6/ ) , 50 p rcen ~t 
1 thickly intet"btclde wi h bro inisb-
bl clt (4 'R2/l) s 1 , SO percent. A { c)' 

lt tone 0. ·05 ft 'thic:k eonta~ning sqp- t:-
impoaecl ta of c:ro --lamlu. t 1163 t. 12. S 

11. Sb 1 ,, brownish black (s:Yct2/l) •••••••• 

16. Sha e, 

•••••••••••••• 

6S 

1095.0 

110 .2 

108.0 

118.0 

J1.S 

1148.0 

1160.5 

1196.0 



nevoni ~n ~ontinu _ d: 
Ohio Sbal&--contlcued; 

Low r pa ·,t of Hu o . emb r - continued: 

lS. b le, brovnlal bl ek (.SYR!!/1), ,. 90 
p rcctnt, interbedcl d v1 h St n1 b
r y ~( 5CY6/l) s 1 , 10 p r en t • 

Bl ck sh le bed• contain b~rrows 
1nf111 d - th ar - sb e .. . ••••••••• .••••• 

14. Shale. &reenish-sray (5GY6/l), 8S 
pereent,. and t:bi t -diua b da of 
brosmish-b c. (5YR2/ ) h le, lS 
p reent. Base of gt:ay oh 
burr~ou d ••••• .•••••••• , .••••• , •••• , ! •••••••• 

3 Sb e, brovr. _ h-bl ~k (5YR2/l eon
tat iag a bin b.foturb d gl' y ha.l 
bed a~ 1248 feet ••.••••.•••..•••••••••••• 

12. Sb 1 ; gr .nt h-gray (5YR2/l). an<! a 
fe thin b ds o brown1 b ck {SY 2/1) 
b l .................. . .................. . 

11.. Shale. brow ish-bl c (5YR2/1). tower 
0. J, ft cont buadant bo ·n<tlu l 

p rite ·•·••·•·•···•••••••••• · . . . . . . ' ... 
01 nt gy Sb le (32S.4 tt); 

Upper p r (158 .4 ft) ·: 
Eq_~iv' 1 n ·s of .J v - and We~ t a 1 ls Fomati.ons 

s differ nt ted I e: ·ov: 

ut ent of Java " a.t on (81. f): 

9. Sb l • 
Pip Cr 

of 

8. Sb 1 

7. Lie 
oli 

. . . . .............. ~ ............. •· 

. •• I ... f • • 4 • • e • 

' 1' .62,) t 

• c.toss-eut ~ ....... ·• ........ •· .. ... . 

66 

tlve 

32,0 1228.0 

1 .o 1160.0 

1264.0 

27.2 1291.2. 

18.0 1369.2 

3.1 1312.3 

1.7 1374.0 

0.4 1374,1. 



D ''on1 -n--contt nu d: 
01 ntang Shal ~continuJd: 

Upper p4r~-eontinued~ 
Equiv•.l 1\'- of Ango Sb 1c ~ ber 
of Weat F lls fo - tton--continuedt 

6. Sh I , dium-11 bt•&l' y ( '6,). 10 perc•Ilt ,, 
nd beds of o11ve-gr y ( SYS/1) .a.h.ale, 10 

percent. Medt~ liaht- 'ray hal is 
bioturbat d. a -dding contacts l'l srada-
tio 1 ••·••••••••••••••••••••••••·•••••••••· 

Equlv lent of Rhl~estre t eaber 
of ~ st P llr ~ormat on (7 ft): 

S. Shale, bl c:k ( !) , mte -eeoua ................ . 

Low T p rt (170.0) 
£.quiv 1 nt of M.abantan o For=at1on and Mare('ll\14 
Shal , &a diffel'enti~t•d blow): 

Equiv 1 nt of ~ant go Fol"1:14tio. (140.~ ft)~ 

4. 

. . . . .. . .. . ................... •·. 
Equ.iv· lent ·Of r ,llus Shale (30.0 f t): 

3. Sh 1 ........................ 
*1. Sh 1 , brovni h-blaek ·(S / ) ............. . 

''B Lim '' .(inc. plet • .l2 ft+): 

••1. L!~estone ( u~ton of Ounb~, 1962), 
11 tylo .etc, 

.. . . ............ . 

Drill Hol •1. La Count • Ohio 

(Loeality 13, ftg. 1) 

Thtekn ss 
(f t) 

.YnU. Cumula ti v 

64.6 1439.0 

7.0 1446.0 

1'0.0 1586.0 

11.0 1597 .o 

19.0 1616.0 

16<>7.8 ~t cone 1 conot!,nt nt t- t 
~ t rly D von n to e ~11 t L te D vont n (A. C. 

ti n usuat 22. 1~79). 

* USCS Col ,et1on 10111-St c 1620 ft 
in teD l _ r Li . too <~· T. 
16, 1979). 67 

lin tho 
uly 



f et. Th int rv 1 fro~ 168 t~ 
compl ted on October 21, 1978. 
by R. F. Sroa.dh d :.d R .C. pf 

cored. th d lllng s 
sampl d on Januar 3, 197 

11). 

6. . ."lolt cor c! ................................. 168 168 

. Devonian 
Ch gr 

5. 

). 

let • 2: f ): 

rcent, 
p rt nt. 

0.03 to 
1 

........ 11 .......................... . 

.. , ............. ... ........ . 

l 

5 1 5 

) ~0 

tive 



D oni n--eontinu d: 
Chagrin Sh ,le--eontinu d: 

2. h le. medtu=-d k-sray ( 4). 60 pre nt, 
and light- r _, (.) ailtston • 40 pereent. 
As in unit 3 • t\' le 1 pyritic and silty 
but cofttalne e thick 1 ina of medlum-
gr y ( 5) nd d rk-gr ( J ), • le. S 1 
bed• te e~only o.2 to 0.4 ft thiek but 
ar as tt\lck 1.8 ft. Siltston s re 
c:ompos d of p rt1 1 Bo _ eycles (Tc,d 
c eles b ins th most c n) and oth r 
wise re the same tbos of unit 5. 
Most ts tones te 0.05 ·to 0.2 ft th~ ek 
but few r as thlek .. Oo8 ft. Thin 
iltstone eds at 277 and 28 ft are 

sideritie. The. gr d tlortal zone to unit 
1 below about 20ft thick •o••o • o••••••• 

1. Sh le. 80 
Yith ail t to e. 20 perc:en, • 
p,yritic nd silty • co 1st - of thin 
to c di b ds of d rk- r ·y (N3), 
: dium-dark-&ray (N4), nd d Ulll-

gtay ( 5) h 1 , t~e lighter sh d 
r ore abund nt in th ~- r 30 

feet. Shal~ contain:. o 1 ttened 
horizont tubul r but~ov to S in 
width. Silt tone re as in uni 5, 

xe p that at b s re sep r te Te 
or d Bou:na uni - 1 as th 1\ o~ .l f t thlck 0 

A .o-ft-t ek siltston b d r:ont tn.s 
load c t , b s be n sr atly contorted 
by oft dt ent deforoat on, nd 
contain = 11 contorted po s oE d ,rk-
,tay shal .. o ................... o • o , •• o ... .. 

H 1 Holes et1on. t k~ County, Ohio 

Loc lity 14, fi • lJ 

Thiek.n~• 
(feet) 

Unit Cu.awlatfv 

114 3l4 

61 395 

Th Chasrin s 1 1 
o lon Paine Cr 

o ed 4 roadcut of roy Center Road n R 11 
Tovnthl p, th 1) on quadransl ., Lalce 

70 
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Coun , Ohio (Ohio Cootd ia.a t Sy• t : • o~th zo.n • 2 , 3 7 8 • 000 f t E • 
738, ·oo t N) (fis. 18). Baa of •ection is 200ft e t of th 
int rs etion of P ine Creek and L ~oy Center Ro _d. Top of •eetlon 
i · cov red by v getation. He au~ed with hand lev 1 and t p b1 
R.F. Bro db d on June 16, 1978. 

Devonian (incocplete): 
'Thi·ckne: 

(feet) 
Ch a. n Shal (inOOQplet 82.5 ft+): 

21. Shal , mediuat-gr y (NS). 70 p tc. nt 
nd edium-sr y (NS} siltstone, 30 

pereent. Shal i in beds 0.3 to 2 ft 
thick. and siltstone ts in beda 0.1 
to O.S ft th.iek. Cont cts tween 
beds are ah rp and planar. a 1 hale 
b _ h &b~upt nd p1 n t l~r eont et 

20. S11tacone, dium-light-sray (. 6), con 
t tning pl ty parttnas 1 c::m ttttek _ d 
int· real v ry thin. plane-par 1 1 

.... 

amin brupt lover contact ••••••••••••• 

19. Sha • m d um- r y (NS), cl . ey, con
taining platy parting 3 to 6 mea thic • 
Th hup baa 1 contact 1a p aar. A 
0.1 ft-thiek eide.ri ·ttc l y r 2. 9 ft 
abov b of unit contAins molds of 
tubul r horizon tal bu~rmt f I 1111~-
met rs in di , t r on its ole .•.•••••••.•. 

18. 

17 Shal • medium- r4y (N5), silty • I r.d pl - tic 
vben w t and t ered; p rtings r 2 to 
S thick· . 1'\Jpt and pl ~ low r 

16. Siltston , ed~u=-ltght-gr y ( 6). 
rgtl eeo\15 , 1nt rn.mlly homo eneou.s 

(Ta); b s 1 c:ont e 1 _h.rp aoc! 
l.ish ly undulose • • . • . • • . • • .••.•.••••••• 

2 

Unit. Cumulativ · 

17.9 17.9 

0.4 18.3 

3.2 21.5 

0.6 22.1 

0·.1 2 . 2 

0.1 2 .3 



Devonian-•cont1nued: 
Ch&grlll Shale--eoattnu d: 

lS • Shal ·• 1eed 1 \IID-8t ilty. 

14. 

13. 

12. 

1. 

10. 

S le • t lsh-bl ck ( .. 2) • 
therins. par i to pl t 

thick. Sh rp • p ·r 1~ r 

f 
soles. 

ilty: upon 
z to 6 =r 

ont c:·t ...... .. 

• ~ • + .... 

r . 
rn 1 

r .. -

3 

0.1 

o. 



vont _· •contin: - d: 
Cb.agria Sb · e-eontt.ou d ~ 

tbiek. h IV tabul to platy p rting.s, 
l to t.hiek and ve _ . h r oder at 
brown (5Ya4/4). Silt ton . bed• r 
0.1 0 0.3 ft tblelc. c1 n• many 
br nchtng tubu r burrows f 1111-
aeter n di eter on heir so ••••••••• 

9. Sh 1 CD dtum-gr y ( .5), silty; e th rs 
modet t~brCMl (5'YR4/4), parts n·to 
P' at s 2 t ·O ·6 mm thick. tow r contact 
brvp~ and plana • • .. • • • • •••• ..••• " •• • • •· ••• • 

8. Sil .con • ligbt-o~llv gray (5Y6/1) 1n& 
b d ls int r lly h011togeneoue (Ta) 
exc pt Fot" bt'a.ac os. tubu ar bur.r 
fev mi111- et ra in d1 - t r tn tb 
0.1 ft nd on ol • Jh rp, pla r 
cont ct ••• ··••·•••••·•···•••••••• ••••••• 

1. Shal , med1·UZD-ST y ( S) , silty; we tlt· r 
to odet' t ~ y 1 owi -h-brovn (lOYl\5/4) 
pll t s 1 to S t .ie ; co tain.a r _re 
br c iopod molds itl uprtsht positi.oa an,J. 
eon·t . ias = o.y ilt i led tubul r burrow , 
vbicb ext en 0.1 E t vertl·cally dowmraTd 

o --~ the b e o uait 8 nd th r bT nch 
poor 1 Y d fine·d hor zont 1 networ- • 

~. Silts tone. _ di -gray ( 5), o ogene...,us 
(Ta). w her ·.-.od _rate b owa (5YR4/4) 
and 11 :he: b -own ~( sYRS/6.); bun nt. 
bt' cbtng, tubul , horizo t bu rows 
a ailli=e s i di eter o~ sol ; 
lower eo tact is burr-ov d nd upt •••• 

5. 

•· · i .gbt• r (. ·6); atb t 
(lOYR /6) and c:wder 

• Horizont to 

6.3 37 6 

4l.S 

42 •. 6 

0.3 42.9 

o._ 43.1 

47.3 



D Oni n--eontinued: 
Ch ·ar n Sb e--ccnti ue : 

subv _rtica br -nchiq. 
a ff!W millimeters 1a dl ter r c.o on 
both t id th b d and on it sol • Abrupt 
bas , con a c. t • , • .• • • • . • • • • • .• • • • • • • • • • • • • • •••• 

3. Sb ·e m di -gr y ( S) • veath ra d ~k 
y loui _ h Ot"anse (10 6/6). Platy p rtlnae 
r ·e 4 to 10' hick. Co _ on m di d. rk-

-r:ay (N4) ~ ovoid dolooltic coaer tiona o. 
f t thick and 0. S ft lens r ·e e otts · ed 
p ·r llel o b ddin;. Sb le pa tin 
I ubp r -lle tO th:e - dS IS of the C.OGC.'r 
tion.s. Lover ont c is a rupt • . • • • ••••••• 

2. 

...... •· ........ ·• ... . 
1. 

- ,~o ·ed ., •••••••••.. A·••• ..... .......... .. . 

Ct' _nd Riv T section, Asht ou County, Ohio 

(Lo ,lity l fi • ) 

Th i ·c:kne · 
(feet) 

Unit Cumul ·ttve 

0.6 47.9 

10. 

0.7 58.7 

23. 

is xpo in e 1 on h west banK o th Gr nd 
ver bout 2? 0 ·f t · st of the br ·dg of ~Ohto Higt ay SJ4 in. Harp r ... 

f:l ld Tow hip. ~Geneva ttuadran 1 ; Ashtabu County, Ohio (Ohio Coo-di a 
s, s ~t : · orth Zon , .2,42.3.200 ft t. 7,61..6.000 f ~·.) (fig. 19). B e of 

c.tion ia on th rtv r· bank acl its top is cover d - ith c:olluviu::n the top 
of t e e ff. ur d ith h nd 1 vel nd ap by R.F. - t>oadhead o Jun 6. 1978. 

7S 
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J ure 19. L tho ostc nd r ,io ctivity profil . 
of e Ct' nd ve·r . otion (loc: lity 15~ 
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Devol\1 -- -c:·o t1 n d: 
Ch grin S le-•co tinued: 

• 

3. 

Si ·tone. d · ue-sr y ( · S .. ,. lnten.e t 
bioturb ~ ted; ost burrov. re snb
horizolltAl - nc~ t•bular. a .w milll~:~ete~a 
1 diam ter. Th _ bas 1 cont.ac t t sh rp 
and pla r, but>rowed · d o d-cu.t. d, 
ancl matke by arov c t 

f lU•t S • • • • •· • • • • • • • • • ~ • • •· • ~ • • • • • • • • • • • • • • • 

·············~······ ..... . 
2. s lt con. edt --a y ( '5), : . t r lly 

continuous and \;l11f'orm. P 1: s 1_ to 
1 yer O.OS to 1.0 ft thiek. Plan 
par l _ cl ripple lominatio have 
h a strcnsly c:onto~ted by burrovt-·s
.s e smal · vood £rase nts are preaet\t .. 
n b.a ' is ab rp .nd pl nar ................ . 

Thickn •• 
(feet) 

Unit .. c ... um.u-~......., .... 

0.7 21.9 

9.4 1.3 

1.6 32.9 

l.2. 36.1 

G , d No. 1 Drill Hole. As'bt u' a County, hio 

(l.oc: 11 ty 16. fig. lJ 

C r ld o. dril hol w co plet d on 
t rn3t onal a 't Co p " • T'n hole i about 

teh 17. J949, b!l' .n 
5 mil aout t of 



t,be cit of __ ht bu,l in Saybrook ownahlp, Asht' bul South qu r ns e, 
ht ula Cou ty, Ohio (Oh!o Coordinate Syate - ~ ortb zone 2,4S4,800 

ft E • 796,800 · t ), • - t a urfac lev tion o 691 ft. Cori a arted 
d _ ptb of 51 fe~t in th. Cb gri - Shal d. ~eon~ nued to tot 

d ptb. of 2400 t in S,i ~uri n ·oc · • Devoni a shal lo&&ed oy tL 
1 on, It. pf rl • Rd £. Roth a on February 21, 22, and 23. 1'979 

(fig. 20). Co ors ar from wet c.ore. 

8. o cor , . . ... ' ....... . ....... ·• ........ . . ... , .... ' . 51 

D von an (inco~p t ): 
Chagrin Sh e {inc~ plete, 574 ft+): 

17. 

0 

250 ft •••••••••.•• 34 

16. 

Sl 

130 415 

S·. Sbal 

Ohio Shal 
L$ r p rt of 1t ron 

4. 

3. 

• f ....................... . 

443 ft}: 

d 

.... t-t•••·········,··· ... 

0 

80 perc: nt 
h _le. lS 

rc: n·t. 

10 6 s 

74 699 



Fi ur _o. i..lt .r;, lo 1 and r . dio ct1v1t. pt"ofil 
of Lh C r ,id ~o. 1 drill ol of th 
Int rn ttoo 1 S lt Co. (loc~lity l 
fi 1). 
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Devonian--continued: 
Ohio Shale--continued: 

Thickness 
(feet) 

Lower part of Huron Member--continued: Unit Cumulative 

Siltstones are laminae and decrease in 
abundance downward . • . . • • • . . . . . . . . . . . . . . . . 61 

12. Shale, dark-greenish-gray (SGY4/l) to 
olive-black (SY2/l), 75 percent, and 
brownish-black (5YR2/l) shale, 25 percent. 
Unit contains burrows 4.0 mm to 20.0 
mm in diameter .......•.•.•.•............ 

11. Shale, brownish-black (5YR2/l), 95 percent, 
and dark-greenish-gray (5GY4/l) to olive
black (SY2/l) shale, 5 percent. Greenish
gray shales are in laminae and thin beds 

74 

and contain small pyritize1 burrows ..... 139 

10. Shale, brownish-black (5YR2/l), 50 percent, 
and dark-greenish-gray (SGY4/l) shale, 
50 percent. Greenish-gray shale contains 
burrows ................................ . 

9. Shale, brownish-black (5YR2/l), 95 perc ent, 
and 5 percent olive-black (SY2/l) shale. 
Olive-black shale contains pyritized 
burrows ..•....•........•..........•..... 

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

Equivalent of Java Formation (112ft): 

8. Shale, grayish-oli ve-green (5GY3/2), 90 
percent, and brownish-black (5YR2/l) shale, 
10 percent. Grayish-green shale contains 
pyritized burrows and irregular calcareous 
pods as much as 1 em in diameter. Grayish-

36 

59 

760 

834 

973 

1009 

1068 

green shale i s locally calcareous .•...... 110 1178 

7. Shale, brownish-black (5YR2/l). Basal 
marker of Pipe Creek Shale Member ..•..... 

Equivalent of Angola Shale Hember (98ft): 

6. Shale, dark-greenish-gray (5GY4/l), 95 
percent, olive-black (5Y 2/l) and brownish
black (SYR2/l) shale, 5 percent. Greenish
gray shale contains burrows and irregular 
calcareous pods as much as 1 em in dia-

2 1180 

meter . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 98 1278 

82 



Devonian--continued: 
Olentangy Shale--continued: 

Thickness 
(feet) 

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

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

4. Shale, brownish-black (5YR2/l), containing 
Lingula and conodonts •••••••....•.••.....•• 

Lower part (140 ft, includes equivalents of ~ahantango 
Formation and Marcellus Shale, as differentiated below): 

Equivalent of Hahantango Formation (120ft): 

3. Shale, olive-black (SY2/l), calcareous, 
and a few thin limestones less than 0.1 

31 

15 

ft thick from 1362 ft to 1420 ft ..••....... 120 

Equiva 1.ent of Marcellus Shale (20 ft): 

*2. Shale, browni~; h-black (5YR2/l), pyritic 20 

"Big Lime" (incomplete, 15 ft+): 

1 . Limes tone ..•....••....•.•.....•.....•...•.. 15+ 

1309 

1324 

1444 

1464 

1479+ 

*USGS collec tion 10112-SD at oase of unit contains rhynchonelloid 
brachiopods, probably Cupularostrum, and other fossils including Orbiculoidea, 
Eostrophalosia, and Styliolina of pre-Centerfieldage (J. T. Dutro, Jr., 
~•ritten communication, July 16, 1979). 

Gulf Park section, Ashtabula County, Ohio 

(Locality 17, fig. 1) 

Chagrin Shale is exposed along .s. n incised meander of Ashtabula 
River and in a roadcut on Ohio Route 84 in Gulf Park on the so rtheast 
side of the City of Ashtabula, Ashtabula Township, Ashtabula South 
quadrangle, Ashtabula County, Ohio (Ohio Coordinate System: North 

83 



:one, 2.474,100 ft £, &02,200 ft ~) (fig. 21). !4se ot seetlQn ts 
e~posed on the vest bank of the Ash~abula River jus t north of tbe 
!toute-84 bTidge: t"'? of uor;ton 11 ID th4 Toadcll.lt, oversrovn with 
grau and t1'ees. Meaaure.! vitb hand level and tape by R. F. Bt'o&dhe:ad 
on June 4, 1978. 

Devo~ian (incomplete)~ 
Chag1' in Sh:a.le (Jncooplete 1 86.4 It+): 

12 Siltstone, ~:~ediu.m-gray {N5} 1 weather~ 
gra~itb red (.SR4/2). ShaTp~ planar 
iover contact. 6urrov~.:d. dhr11.1pt1n~ 
parallel la=tnae and 4m&ll-~cale. lov
.r.ngle. c:ross-l.a:n.iLt.u having tangential 
lower and either ~ angential or tt."une.aud 

Thickness 
(feet) 

~ C~ulative 

upper c:ont ac: t.'S • • • • • • • • • • • • • • • • • • • • • • • • • • • 0. 9 0.9 

11. Sr.ala. llght-ol1ve-gray (.>Y6/l), 3tlty, 
and less th4n 5 pcrc~nt thick luln.ae 
ot g:ray .sUt.tone. llhen ve4thcrcd, 
shde Is srayish red ( 1(;«4/2) :tncl spliu 
tu 9l4ty to tabular p@rttr.gs 2 to 6 ~ 
thtc:k • . • . • • . . . • . . . . . . . . . . . . . . . • . • • • • • • • • 11 .a 12.. 1 

10. Siltstone, olive-gTay (5¥,/1); w@athers 
grayish red (10R4/2); abrupt, ~lan~r 
beddtng ~oo'lc.aeu: ~ol~-urk&c5 bud. 
~on~act. Plane-p4rallel la=inat~d ana 
biot ... 1'batt"d .•. , ......................... . 

9·. St-.ale ~ light.-o!ive-gray (>'!6/ l) • 80 
per~eot · t.hin bed& and t~lc:~ int:erlaminae 
ot siltstone. 10 per~ent, have abrupt 
ahd planar to sUghtty undulos~ beddina 
cont~~~s ~t~h the shales . Sharp, planar 
lower c~nt.tct ... ,. ........ ............ . ... ... . ... . 

8. Shale. light-o1~v~-su>· (516/1) .....•... 

'1. Siltstone,. Ught-oUve-gray (5Y6/l): 
weatlleu sr-ay1sh red UOa4/2}. conuins 
ama1l~~cal~ cr~s-lacinae (tc) and is 
locally bioturbated. Lover c:ontac~ ts 
abrupt and planar ....•.....••.•. . •••••.• 

6. ~bale, li,bt-oliv~-gr4~ (5Y6/1)~ 
u~athen gray.hh red ( ~R4/2) ; silty, con
tal tting le~s t~an S f)et'cenc very thin 
silty 1:=1 Me as thick as 1 em. ·..rhich 

0.3 u.o 

s . .s 18.~ 

8.3 26 8 

0. 27.5 
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o..ouiaa-.coattau.d: 
Cbqda shale-coat 1nued: 

c_.ut of very tl\in ClH• than 1 -
thldc) plane-parallel uy•n of •ltenatiq 
eUt aDd ehale. CollUiu aall P11'1te 
aodW..,. C~adat1oaal lovu coat act .••••• 

5. Shale. 1'1lter~aecl 11aht•ol1v.-a~ay 
(Sf6/1) and. ouv .. ,r., (5Y4/1). 95 
~neat. and U1ht-oUwe-1r•y ($Y6/1) 
•UutoM. 5 ?erceat. Shau v•athen 
arayleb re4 (5l4/2) ea4 ~•rate olive 
brova (Sl4/ 4) • aDd coat al~ IM'IlY th1a 
dlt laiue. SUutoue becb •~• O.S 
•to 2. c:a tb1dt. latuaUy coati~ 
aad UDifom. aad plaM•parallel (Tb) 
lauatecl~ eoatact. vith tbale are 
•~P aDd plaaar or •lilhtly ~ulole. 
SUt•to&M becb are tbi<:ke~ aDd •ore 
uu.erous la the upp•~•t 3 ft. 
Sharp. plaa.r Love~ contact •••••••••••••• 

4. Shale, lacerleminated ltaht-otive
I~'•Y (SY6/l) and oliv••gtay (SY4/l), 
Cc>ntaiu • ttiaaen of white dlt 
lamina•. lual contaet ia sMrp ••.••• , •. 

3. Siltst.c:me. lisht-ollve-&ray (.51'6/1) , 60 
perceftt. AQd =edi~-srsy (~S) •hal~. 
40 pereent. !ed$ are 2 to 10 ~ thlek 
end late~ally c:ontinuou, Lover CQnt~ct 
is a~•d•tional 0 + • • ••• ••••• + •••• •• •• • • •• • • 

2. Siltstone. light-oli'le-gr4y { )\~/1). 
9C pe~cent, and t~in inc rcal3tion. of 
oliv&-sray (SY4/l) shal~ wht ch w~ather 
=oderac~ brown (SYR4/4). Siltstones 
eTe mo~e abundant toward t he ~iddle of 
the unit. Sil~•tan~• are later•lly 
continuous and uniform. Host •~• thinner 
than O.OS ft but •~ beds are •• thick 
aa 3.2 ft ~ They are planc-parall~l (Ib) 
or cros•-lAminated {Tc) and have abrupt 
planar lower ~onta~ts and abrupt planar or 
rippled upJK!r ccntact5. l..'nt t c:ont.- f.ns 
both horizontal~ tubular burrovs ~tnd 
v~~t1cal ~scap s tructures . over ~ontact 
i s g.~ acl at 1 on l ..... .. ..... ......... . 4 • -4 .. .. .... ill .. .. 

86 - 3 7 

ThicluMu 
<f••t) 

Ualt C~lative - -

1.9 

8.8 38.2 

15.9 

18.6 72.i 

7 s.o 



Devoa1aa-ccmt lmaa4; 
Chaa~i.• Shale-conttau.e.S: 

'ftll.c:bfte 
(faet) 

Jl!!! R=•ltctve 
1. Shale, olive-ara, UT4/l) • 10 pe.rc:eac. 

utercalat.d vith ..cti__.Uabc·ar•1 CN6) 
•UUt~, 20 percent, aa4 .edt .. up-.
aray (lf6) ai4.ertttc ftu-.,raia.ed, &ll&htly 
fo .. 1Uferou carboMte 1.•, 10 pel'cnt. 
Shale u dlty • veathlir1 .,clerate bi'Giftl 
(5rl4/4) ta ~ 0.! ft to 0.1 ft tbic:k. 
Slltatoae 1&1•~• ar. l .. a tbaa 0.1 ft 
thick ad .,.tare latnally ~UDUOUa 
~ uailo~ a~ coatata elth•~ •.all-cal• 
.i.ov-&D~l• cron-1•1Me ('l'c) or pl...,. 
~allal l•iDIIe (1b) vith dulr.•ehale 
1nterlaaiaa.. Coatecu 111th ebala u~ 
abru9t aod pluar, vay eliabtly uaduto.e. 
ar rippled. Stdertue ~baaate beet. &l'e 

0.05 to 0.1 ft thick. IUtd uay are latel'ally 
continuou aAd waif xw altboup sCM 
pinctt out. A f.., af tbe •14erl tic carb~ 
uce leiLiu are ta the for. of • carved 
ri9pl.. 1•• tbaa 1 f t vide. SOM 
haYe IUl'fidal black ~a.-e 8taiaa • 
ln tbe lowet 5 ft. veey Utht 11'.-y cooe
lu•cOJM 11Matoae buu are lJrfteDC 
aloq the u'Pper aad laver aurfacu of 
tva dduhte beet.; the•• are 0.1 to 0.1 
ft tbick ADd 2 to 6 ft vide. !Awer eoataet 
of uoit 1 11 oat exp01ed ···••••••••••••?•••• 

Hadlock llaad aectica, .Uhubula Co-uat-i, Ohio 

C~ealtcy 18. fta. 1) 

11.4 

O.qd11. Shale u U90••d ta. a roadc:ut aa l!a4lo~" loa4 100 yard• 
•auth of 1u jwct10ft "ith cr ... told about 2 au .. •aut'hw•t of 
Kt11pv1Ue in Mbtabut.. TOVDebip. Monb l.bp'rille quadt'CI&le, 
Mhtlibula CoUilty. Ohio (Ohla Coordinate Syet•: North acne. 2 .u6,-.60 
ft E~ 809.600 ft N) (fls. ZZ). top of ••ction 11 hl.vlly oversrOVD 
vitb sru• aDd tr•••· Meuured with balld llvel and t&JNI by 
R.F. aroadheacl aa JuDe 7. 1978. 
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l1;ul'e 2%. Utholqic &D4 re41oacttv1ey proUla of 
the Hadlock P~ eectioa (locality 18. 
u • . 1). 
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-~.---

• 
• 

~ (i.aeoal>lete) : 
at-at"ia Sbale Uaec.,leu • 40.8 ft+): 

10. 5tltatoue .... u,..ara:r eMS>. upllaceaua. 
9) perceat~ aDi th1.:. l11hter ara:r ...,... 
ela)'ey aUt 1•tate • S per~at ~ eUP.tl:P 

Thlc:bNe 
(f .. t) 

Ul\i t C.W,att ve 

•ttled. Sh.tl'p• plu.ar l~r coatac:t • • • . • • • • 1.0 1.0 

9. Shale, .-dl~ltabt-.1'., (56). 10 parc:eat. 
aad ..U.-Uaht-JI'ay (tt6) eiltetoae. lO 
perc:at. S'hale 1a ateaeeoua. uu ... ly 
aU tJ • bu4 ~ad br1 ttle. a.:.d coataiaa u 
-.eh aa lO ,uc.at •1lt !a t~ia l•inq. 
Shale beda are laterally cont1auoua 
aM 0.05 to 0. 3 ft tbick. SUUtOM ia 
aie&cea• tn laterally eoatiauoue and 
Ullifo:ra beQ 0.05 to o.z ft thick. vhich 
CODta.i.a •uper~et' ••ta of •ull-aeale. 
lcN-antle.. coaeave -vP'tard c~o••-1~ n.ae 
(tc) • l.Gve't c011tact 1a abrupt aa4 p~ 
but ill •oe• placa 1a erod~ ud 
•cOILir.-ci ••••••••.•.•••••• , • , ......... , ••.••••• 

8. Silt•toae ... diua-aray (95). lat•rally 
coattauoua &:ad u.Ufora. ar:aillaceous. 
COAt&iataa wavy parallel 1.-iA.M, wnich 
t" eoat. pt.ces have be• motthal by 
bloturbatlca. B.ual c:onuct t. pl&oa~ 
a,bd Urup~; ............................... .. . . 

1. Shale, ~1um-1ray (NS). SO percaot. and 
medl~l1Kht-gray (N6) ail~tone. 20 pereentt 
1n bed• 0. 1 to 0.2 ft thick. Shale is very 
silty and micaceous: beds are laterally 
continuous and uni!o~. Siltstones ue 
latarally unifo~ and ~ontinuoua. cicaceous, 
very pyrltlc. and plane-p•rall~l (Tb) 
laminated. Laoin&e are altarna~lng darker 
and lighter gray. Baaea of silcscoae )eds 
are sharp and planaT and contain soml! esolds 
of cra~llng and restin8 craces on u~d~r-
lying ahalea . _ ...... . ..•. . ..•...••.•••.•.• 

6. SilCAt~ne. ~edium-gray {S5). la~erally 
continuous, ~ttled by ~~lcareous burrv~ 
fills arui lfhaley 1.thps. aod t.races o( 

origin.t plan~-parallel (Tb) l.ainae. 
Poorly exposed ....•..........•....•.....• 
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hvotd.aa-•co .. d.au.t: 
Ch.t&ria Sbal ... •eon.t18Uid: 

Th1eka••• 
(feet) 

Y!!1 S~ttve 

5. SUc.tone. _.1,...ara1 Ul5). t5 ,.rc:ent, 
.ad ver, thia aray •b•l•• S perceat. lc 
hed.l Vbicb ptac:h u4 nell aDII ptc.cb out. 
SUtatoae 'beda •~• leta tb.ae 0.1 ft tbick. 
are laterally eoatizulo•• aDil M:we lb•rp 
pt.ur 'buea urked by· .,leta of tre11a aM 
rutitla trace& on Ultd.edJUI .Ulea; -~ 
ar4i plue-paraU.el (tb) 1•1uated. Very 
dark •h•1cy ll•iaH alte1"1\At41 vl.tb very 
thl.a lilbt lilt laaiu&e~ 1 .. 1aat1ona 
becON finer and 1•• 1baley vpva~d vt thla 
• a1nale bed. tbe "PPII' peru of hecla are 
.Ottled ~Y burrow~ ••••••••••••••••••••• 

4. SiltttOfte, ltabt-ollv .... ray (5Y6/l), '0 
9ei'C:Iftt, aalll •dl~LD-Upt•aray (!~) au1~t~ 
SO percent. Both tb• alltatoc• and shale 
be41 are le•• t~a 0.1 ft thiek and are 
laterally c:oattauoua and unif.otll. Silt• 
aton•• ate aliahtly ealeareouap ba~ 1harp 
ba1al c:ontactt. &~ contato mottled 

0.1 

laainae aacl .olcla of bl' achioPQd.l • . • • • • . 3 • 2 19 • a 

3. SUtatOM 9 IIK1,..aray (N5). mieaeeou. in 
thin bed• O.OS ~o 0.1 h tl\lek. vh1cb eont41n 
lenaotct paraUd laaln.a (Tb-Tc:) •nd are 
.-,ctled. ....... , ............................ . 

2. SllUtone. aedt.u..lilbt•aray (~6). in ain&le 
'bed which 1.11 ••tly mottled but contain• 
•ollie plan .. parallel la1~e (Th) &ftd a:ull• 
•c:&h c:raaa lall.!ftq ('te) ~ be~ 11 literally 
continuau• with ea abrupt and sl1&htly 

).7 

und.ulat01"1 baa• ••·•••••••••••·••·•·•··· 0.8 

1. Shale. li1ht•Jre1 (K'I) r clayey, 9S P•~eent~ 
•~d -.dsua-aray (N5) 11ltatone. 5 percent. 
1n ta11tlnae wh.lc~ ue lets thin 0.05 ft thick. 
ere laterally conUftUOul and unifo"'• •nd 
incn~•• l ,n abunuance "pvard. 8ue of un1t 

2J.S 

24.3 

1 Ja not: expos..t f. f 0 1 1. 0 o 0 f 0 0. 0 0 I. 0 0 f 0. 16. s 40. a 
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(Lccdtcy 19. ti,. 1) 

~ll Shalli ta ~-em Obto leNt• 84 ud in eut of Co•ewt 
Cl'Mk. 1/41111• eue of the eity of IU.t~&JYUle, ~11• tawuh1p, 
lfnth &1ap•1Ua quadraaat., Albtaluala eo.mcy. Oblo (Ohio COHdlaate 
Syatea: Jor(h &OM • 2.491.600 ft I, 115,200 ft tr) (fiJ. 2l). .... 
of -.etloa te 1• ~cut. To:t of •etloa 1a hunly ., ... tate4. 
Kuaured vith bead lnel - tape by a.r. lt'oadheadl Oil Juae !, 1978. 

~~an (~aaplete): 
Cb.itp'la Sqle (laca.plete, 2!.3 ft+); 

'Jbtck:Due 
(fMt) 

u. s~. -.41--aray 015> ~ ...U....urk-ar~t 
(14): v .. chere .od~ete-yellQwllh-,rGWD 
(10ft5/4) aA 1& plueic vbea •t. 'lh• 
loar car:a.t•c:t 1• abr"Pe a-oM! ,laAu' _, 
h-.. • f., .-11 u.adulaclo• • • • • • • • • . • • • 

10. SUUtOM, -'1.-cluk-lt'a, (114) . 
c.ale.reou: veatben Upt br0t~a {MS/6). 
StQ&l• b.d 1e la.terally ~tt~ bvt 
plachu ad ..nlb; eoat.&ta • ..,.. ...U
·~ cn.1•t..&aa (Tc) bllriD& uet•Dt1a1 
kNel' u4 ap1l.r upper c;oatae.::. aacl v...,. 
,araU.l a.tue (tb) 'lblch •• dunapted 
by bunovtaa. 1ua1 ecmtut. ,h.,. ud 
• U•htlJ uadulo1e but ••Derally 'lauJ' •• 

9. Sbal•• udi~&'tay <•5) • ailey. Lower 
contact is abnapt mel plaar, altabtll 
UDdulo•• l.oc..Uy ....................... ..... . 

I S11uto•. like th.&~ 1a un.it lG •.••••••• 

7. Sbale. Uke that ln we 9 •••••••••••••• 

6 • iiltl tOM lib that ill uDill: 10 • • • • • , • • • • 

, • SJ'I•le • Upt•1r., (!11) ~ veathen .arate 
ou.,. brova Ut4/ 4) ad very 4ut'Y t'ed 
(lOU/1) ~ •tlty. hcl t. !aUrally 
CODtitiUOU& aocl UD1fora • • ·• ••• • • • • • • • • • • • • 

4. SUtatoae. ucl1...-Upt•sray (M6) ~ \tMtllen 
Uaht ~rovft (5YI.6/4); lat•fally coDt:tnuoua 
a4 ucU.fol'llt. Faint l•iue (Tb) •r• db• 
ru,c.ed by burrow• • Sharp p laur lover 
c:oa.ta.e·C ................................ I ••• 
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Ptaur• ll. Utholosie pr~fU.e of th• Conn•aut Creek 
••ctiou (locality 19. fil• 1). 



DPoai...--:oa~tDU*d: 
Cbqria Shale-eoetinue.4: 

). Sbala, MCllua-llah~-arq <•6): vpa:Jtera 
1104u•~• J"ellovUb brow (10'ft5/4); 
latr:t'•U, coattauou. uut a1:ora. lual 
coetcc ta a-.npt aad plaD&r ••••••••••••••• 

z. SUtatoa-. 111dJ...-liaht•Jr&J (16): wat'h•r• 
Upt t.nva (m.614) ; la laterally coati~ 
etaale bd Wic:h pl~a~:N• aad nel~ vitb 
a tbickll... raq• froa 1•• thaa. 0. 05 f t to 
0.3 ft. Sharp love~ coatact •••••••••••••• 

1. Sbau. Mdi_.Uabt•IT:&' (H6); venhen 
~rate yellowtab b~GWD ClOfRS/4). Jaa• 
llialt. ~eel ..... ' •••••••• . , • ' •• • ••• • •••••••• 
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