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INTRODUCTION

The nature of the sub-Trenton rocks from Fayette County, Ohio to Brant
County, Ontario, is shown in the accompanying cross section (plate 1). This cross
section is one of a series of preliminary sub-Trenton cross sections, compiled from
radioactivity or electrical logs and sample descriptions, published by the Ohio Divi-
sion of Geological Survey. The five cross sections in this series are listed below
and their relative positions are shown on figure 1.

No. 1. Lee County, Virginia, to Fayette County, Ohio (Calvert,
1962, plate 1).

No. 2, Wood County, West Virginia to Fayette County, Illinois
(Calvert, 1963a, plate 1).

No. 3. Cass County, Michigan to Crawford County, Pennsylvania
(Calvert, 1963b, plate 1).

No. 4. Wood County, West Virginia to Jackson County, Michigan
(Calvert, 1963b, plate 2).

No. 5. Fayette County, Ohio to Brant County, Ontario (present
report, plate 1),

Gamma ray, neutron, self-potential and resistivity curves from geophysical
logs are shown on the cross section (plate 1) where available. Each formation has
a characteristic configuration on these curves and sample studies show changes in
rock composition where the curves change in character. Logs were not run on
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Figure 1. - Location of sub-Trenton cross sections.
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well 7 (No. 1 Krause) but the curves for the nearby Dalton and Hanna No, 1 Esthruth
have been substituted for the upper part of this hole. In a few cases where it was
necessary to shift curves laterally because of space requirements in drafting, an
arrow indicates the direction of shift,

DISCUSSION

Cross section No. 5 (plate 1) is an extension of cross section No, 1 (Calvert
1962, plate 1); together they show the continuity of sub-Trenton rocks from the out-
crops in Virginia and Tennessee to the Cambrian wedge-edge in Ontario. A recent
publication (McGuire and Howell, 1963) substantiates the similarity of sub-Trenton
rocks in Kentucky to those of the outcrops in Virginia and Tennessee. The truncation
at the top of the Sauk Sequence is continuous northward across Ohio until only a thin
zone of basal arkose separates Chazy rocks from the Precambrian in Ontario. This
agrees in general with the isopach maps published by Sanford and Quillian (1959) ex-
cept for their thickness and distribution of "Trempealeau'' and ''Little Falls". The
thick section above the Black River Group and below the Utica (Collingwood) Shale
in Ontario (also in Michigan and northwestern Ohio) indicates that sedimentary re-
lationships would be more accurately portrayed by sub-Trenton cross sections if the
datum used were the top of the Eggleston Limestone.

The normal section of Cambrian and Ordovician rocks in Ohio is shown in
table 1 and their probable age is indicated. No paleontologic studies have been made
to substantiate the age assignments. The formation names used in this discussion
refer to strictly lithostratigraphic units which are probably time-transgressive.

BASAL ARKOSE

A basal arkose composed of metamorphic fragments associated with coarse-
grained sandstone generally rests upon the Precambrian, This zone is commonly
10 to 35 feet thick but it is absent over Precambrian topographic highs. It occurs
below the true Mt. Simon Sandstone in Ohio but it underlies Shady Dolomite in well 9
(No. 1-8 Orford) and underlies Lower Chazy (Shadow Lake) in well 10 (No. 3-22 Bur-
ford). The basal arkose is a discrete rock unit, and although it has generally been
considered to be part of the Mt. Simon Sandstone in Ohio, it might be considered a
separate unit and be given a formal name.

MT. SIMON SANDSTONE

The Mt. Simon Sandstone is a fine- to coarse-grained, friable, generally
nondolomitic sandstone which occurs above the basal arkose in Ohio. It thins north-
ward from 214 feet in well 1 (No. 1 Hopkins) to 90 feet in well 8 (No. 1 Born). It is
absent in well 2 (No, 1 Long) because of the presence of a Precambrian monadnock
or buried (Waverly) ridge. The Mt. Simon Sandstone is absent in well 9 (No. 1-8
Orford) either because of nondeposition or because it was removed by erosion during
a minor regression of the sea prior to Shady deposition,
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SHADY DOLOMITE

The pelletal to oolitic sandy dolomite which overlies the Mt. Simon Sandstone
throughout central Ohio is lithologically similar to the Shady Dolomite of the Appa-
lachian succession of rocks and occupies the same stratigraphic position, Interbeds
of dolomitic sandstone near the base indicate that it is transitional with the Mt. Simon
Sandstone below. A thickness of 212 feet in well 1 (No. 1 Hopkins) diminishes north-
ward to 135 feet in well 8 (No. 1 Born). The Shady Dolomite thins to 120 feet over
the Waverly granite ridge in well 2 (No. 1 Long). The abnormal thickness of 205 feet
in well 7 (No, 1 Krause) may be due to miscorrelation (no logs run), Because the for-
mation is truncated at the Knox unconformity to the north in Ontario, it is only 82 feet
thick in well 9 (No, 1-8 Orford) and is absent in well 10 (No. 3-22 Burford).

ROME FORMATION

The dolomitic sandstone and sandy, silty dolomite of the Rome Formation is
characteristically glauconitic, and commonly contains thin interbeds of green and
brown micaceous shale. In general, it has a thickness of about 180 feet northward
through central Ohio, but is absent north of Lake Erie. It thins to 118 feet in well 2
(No. 1 Long) because of the influence of the Waverly ridge. In well 7 (No. 1 Krause)
the Rome Formation may be thicker than shown on the cross section (plate 1).

CONASAUGA FORMATION

The Conasauga Formation varies in thickness from 125 feet in well 4 (No. 1
Sprain) to 49 feet in well 7 (No. 1 Krause). The formation has a variable lithology
consisting of shale, siltstone, sandstone, and dolomite, but it characteristically
contains more argillaceous, glauconitic, and micaceous material than either the
Rome Formation below or the Maynardville Dolomite above. Its upper and lower
beds are transitional,

MAYNARDVILLE DOLOMITE

The Maynardville Dolomite is a transitional formation between the argillaceous
sandy dolomitic beds of the Conasauga Formation and the relatively pure partly oolitic
and pelletal dolomite of the Copper Ridge. A progressive upward decrease in gamma
radiation, shown by the logs, is indicative of the upward decrease in argillaceous
glauconitic material. The formation is generally 140 to 170 feet thick. It occurs
below the unconformity in well 8 (No. 1 Born) and disappears northward because of
truncation,

COPPER RIDGE DOLOMITE

The Copper Ridge Dolomite is composed of a lower, darker brown, partly
oolitic and pelletal member (Morristown) and an upper, lighter brown, partly sandy



member (Bloomingdale). Its total thickness diminishes from 574 feet in well 1 (No, 1
Hopkins) to 510 feet in well 2 (No. 1 Long); northward its original thickness is re-
duced by truncation. The lower part of the Upper Copper Ridge is commonly silty
and glauconitic ("B" zone). This may represent a minor regression of the sea dur-
ing which the Lower Copper Ridge suffered erosion, which would explain the variable
thickness of the Lower Copper Ridge in northern and western Ohio.

Because of truncation, the entire formation is absent in well 8 (No. 1 Born)
and to the north; the Chazy rests upon '"B" zone in well 7 (No. 1 Krause); and the
Upper Copper Ridge is thin from well 6 (No. 1 Windbigler) through well 3 (No. 1
Zenith).

CHEPULTEPEC DOLOMITE

Because of truncation at the Knox unconformity the Chepultepec Dolomite is
only 180 feet thick in well 1 (No. 1 Hopkins) and 48 feet thick in well 2 (No. 1 Long).
It has been removed completely by erosion northward in central Ohio. The Chepulte-
pec Dolomite is distinguished from the underlying Copper Ridge Dclomite generally
by (1) lighter color, (2) finer crystallinity, (3) less pelletal and oolitic dolomite, and
(4) more siliceous and sandy material together with oolitic chert.

CHAZY LIMESTONE

The severe truncation at the Knox unconformity, evident on the cross section
is an indication of the long period of erosion which occurred in Ohio subsequent to
Beekmantown deposition. This area was suffering erosion while the sandstones,
green shales, and carbonates of the lower Simpson Group (Joins, Oil Creek, McLish,
and Tulip Creek) of southern Oklahoma were being deposited in an advancing sea.
Generally, the basal beds of post-Beekmantown deposits consist of conglomerate
composed of fragments and residue from the underlying formation, commonly associ-
ated with sandy zones and green shale. Where the underlying formations are carbon-
ates such deposits appear to have been concentrated in local depressions and valleys
developed on a karst surface.

In the cross section the three units of the Chazy Limestone may be traced
northward into Ontario and indeed may be observed at the outcrop in the Lake Simcoe
area (Liberty, 1964). The lower unit, composed of shale, sandy dolomitic shale, and
dolomite, is equivalent to the Shadow Lake Formation of Ontario; it is absent locally
over topographic highs on the ancient Knox and Precambrian surfaces. It attains a
thickness of 60 feet or more. The middle unit, composed of alternating finely crystal-
line dolomite and lithographic limestone, is the lower member of the Gull River For-
mation of Ontario. It ranges in thickness from 20 to 60 feet. The upper unit, com-
posed of thin-bedded dense limestone which is shaly and silty, is the lower submember
of the middle member of the Gull River Formation of Ontario. It is 35 to 50 feet thick
in Ohio and thins to about 18 feet at the outcrop in Ontario. Because of the widespread
extent of these three units, they deserve separate formational names, but until such
are given, they can be designated as Upper, Middle, and Lower Chazy.

PLATTEVILLE LIMESTONE

The section of relatively pure, dense to lithographic '"birdseye'" limestone con-
taining scattered stringers of finely crystalline dolomite, which occurs above the



Chazy Limestone and below the dense, bentonite-bearing Eggleston Limestone is the
Platteville Limestone, In well 1 (No. 1 Hopkins) the zone from 1616 to 1630 feet
apparently represents the shaly lower part of the Moccasin Limestone, but northward
this shaly zone pinches out and the Moccasin cannot be distinguished from the under-
lying Lowville Limestone, At the outcrop in the Lake Simcoe area of Ontario the
Platteville, Upper Chazy, and Middle Chazy are apparently all assigned to the Gull
River Formation (Liberty 1964). The Platteville Limestone increases in thickness
from 280 feet in well 1 (No. 1 Hopkins) northward to over 400 feet in wells 4 through
8, but thins northward to 330 feet in well 9 (No, 1-8 Orford) and 188 feet in well 10
(No. 3-22 Burford). At the outcrop, north of Coboconk, Ontario, it is only about 26
feet thick.

EGGLESTON LIMESTONE

Throughout the area of the cross section the Platteville Limestone is over-
lain by a thin unit of dense to lithographic and somewhat argillaceous limestone which
commonly contains several bentonite beds ranging in thickness from about three inches
to three feet. In Tennessee this formation is known as the Eggleston Limestone; in
Ontario it is the Coboconk or Lower Bobcaygeon Limestone; in Illinois it is represented
by the Spechts Ferry Formation; and in Kentucky it is the Tyrone Limestone. It is
commonly 20 to 40 feet thick from central Ohio northward to the outcrop at Coboconk,
Ontario, but it thickens southward to 66 feet in well 1 (No. 1 Hopkins) and to about
150 feet at the outcrop near Cumberland Gap, Tennessee.

TRENTON LIMESTONE

The crystalline fossiliferous limestone, commonly cherty near the base,
which in Ohio occurs above the Eggleston Limestone and below the argillaceous lime-
stones and dark calcareous shales of the Cynthiana Formation, is known as the Trenton
Limestone. It is the same formation as the Lexington Limestone of Kentucky. Where
Cynthiana limestones are not developed, the brown Utica (Collingwood) Shale overlies
the Trenton Limestone or a possible dolomitized equivalent.

The thickness of the Trenton Limestone varies northward across central Ohio
from 50 to 80 feet. Across Lake Erie the stratigraphic position of the Trenton Lime-
stone is occupied by a thick, principally crystalline carbonate section which has been
divided into several formations. This section is 445 feet thick in well 9 (No. 1-8
Orford) and 473 feet thick in well 10 (No. 3-22 Burford). It is not clear what part
of this thick section is equivalent to the Trenton Limestone of Ohio. The section is
about 450 feet thick along the outcrop east of Lake Simcoe, which indicates consider-
ably more deposition generally across Ontario than in Ohio.

SUMMARY

The salient features of cross section No. 5 are:

1. Truncation at the top of the Sauk Sequence northward to a
wedge-edge in Ontario,



2. Precambrian topographic ridge or monadnock in well 2
(Pickaway County).

3. Occurrence of the basal arkose beneath formations other
than the Mt. Simon Sandstone.

4, Increased thickness in Ontario of carbonate deposits be-
tween the Black River Group and the Utica (Collingwood)
Shale,

LITERATURE CITED

Calvert, W. L., 1962, Sub-Trenton rocks from Lee County, Virginia, to Fayette
County, Ohio: Ohio Geol. Survey Rept. Inv. 45, 57 p.

Calvert, W, L., 1963a, A cross section of sub-Trenton rocks from Wood County,
West Virginia, to Fayette County, Illinois: Ohio Geol. Survey Rept. Inv.
48, 33 p.

Calvert, W. L., 1963b, Sub-Trenton rocks in cross sections from West Virginia
and Pennsylvania to Michigan: Ohio Geol. Survey Rept. Inv, 49, 5 p.

Liberty, B. A., 1964, Middle Ordovician stratigraphy of the Lake Simcoe area,
Ontario: in Am. Assoc. Petroleum Geologists Guidebook, Geology of
Central Ontario, p. 15-36,

McGuire, W. H. and Howell, P., 1963, Oil and gas possibilities of the Cambrian
and Lower Ordovician in Kentucky; Spindletop Research, Dept. of Com-
merce, Commonwealth of Kentucky, 216 p.

Sanford, B. V., and Quillian, R. G., 1959, Subsurface stratigraphy of Upper
Cambrian rocks in southwestern Ontario: Geol. Survey of Canada,
Paper 58-12, 33 p.



/0 76 M. " 9 88 M/ 8 zom 7 28 M/ 6 sm 5 FEM. . sn|D mEs . 34ML Z  /om 5%/”7[? PLATE I

AN s ST, GAMMA _ NEUT. GAMMA NEUT. GAMMA_ NEUT CAMMA 1 /s W o ——
5, SN Silry: /#adﬁ%%goﬁ% 2 =5 /fqm =2 s 15 I Exin CYN-
e ok o oot S - 6 = Wm 37 shorn,silty w/ _Cy B S/, b%/f aar, “ /‘jff;y%/’;@/z/sz = ?ZX//«% = } Sl R
T @m = L e ST f 0 =yl nivas /J qrdﬂs ary: = e 6 LiE &= 4 = - ooty K
GRS, . e e T T g e T e T S S D S = aojbrm cxin: T0P 75, /" /5 /rorn, BT e
- L3/ Tri 75 afW/ﬂ TON C 17[i o> LIMESTONE = o, = ?:%/4 /s /rgrmexin TREN
‘ e~ ~COPOURE M ower Linasay Fm o PR 85 B T e S Ww 3858 /5~ grexinsoss:cmmn. 8 INCAEE 5 ool FOSS-CHEWD: TONLS
£ . | e e 297 B = Q/ lsqriimbrdseye. e E:?qr//ﬁ oent grmic:egs, 1S 1SE : eqi= A S 11ornans, EGGLE-
7 - g - LT TRy = =
i Upper Verulam Fm. 20032 Isgr==lithw/ 5 T = Bt "3 ol B Sl g ithbirdseye pl ‘q —— 37 Yool 55 STRS bent: STONLS
ini U SHERMAN FALL FM. YPP .. .. 39 cal x/s: ] 18,qr; lith birdseye. /5.qr/ith: I/ 5 (/770) Is /1orn, .
P e e e e et u L L et s L e eI T /s.om ’ , = STrQS Aol grrvFxin - % g%gﬂ = /m D
'-'.-'-‘ ———————————— /1 MXIN): I % /18 [—7 /‘U(S
oo T g , : STHS 0, aol Stks £brn, 25 = oiraseye: RS
Ly S=pm e, Lower Verulam Fm. |z IS calxls % e a7 L7 = 17 15 aqwlsrgs Is, aa, strgs PLATTEZS
= L. SHERMAN FALL FM VAsuly I aolbrn vexin: é a4 (/o) Lo, o %
] : /79 =
{L1T] '- Q
o Upper Bobcaygeor % _ _Emr34— 50 (%,,(5 - 26 stks sh ok gri-gr: 8 = = by
L U KIRKFIELD IM._ .~ —————— Is.akbrvi # orn g sitty: g = S
o P e IR = = E
I i Fm. ook L 320 g2
= shsths: & HIRKFIELD FM. M/j{/e_ﬁfb_mf geon’m X, gt e = 7 26/ 20k == 522, UCHAZY
=TT COBOCONK _FM.___ Lower Boscaygeonfm. i ¢9so //s orn—=ans pent: = = ¢ S s pgrlimmsirgsshamar: ) S0/ d/ig%j/’; MCHAZY
P/ /s /tbrn ans = e =L 5 Shansilty: = 7RC S IS \aa wimeds dblag arg: \, 24 >/ =<3/, 7106/ G0l L CHAZ
36 pemlith: = : _’?fa’%afq s = Z‘i”m%as /W 25020, ____i_,_/—/g— AT159 20 qr% s G E iy
y- e :i: ornargvexin._————2~7¢ A= V/w/ ;.1}0’0/#//7/‘,\'//7 hiE E aol /1tbrn L CHEP-
= ;; B /ﬂ'd/d __ _ s ﬂ&aa sy e UCO/Q “§22 ay- ‘_ = 5' %’X//? Sy, Y TE- o
5 - = N e A = ? lao,wh pxin waolxis: ¢ 'C IR s o *-'., = 25 WL e <
-2 .% ) wgs: scat sdy wyglave: 3 g oa/ /\ 2 g { < RFQ:cht: S
4 305/765/5)‘4/‘4 e (——_ /9| Vz/q,oor 5 00F4 i
..... : 74 . —~ ucr o%-:
¢ N7 o o a0/ grglavesitty: . g 07 = iq (4= %7?2%%2/ U
TD 2954 -qraniiegnesss ” . 2 74 -,
#ﬂ%@@; _ e 1 a0l gr, Silfy, wists m G ’Wisgg%%a - o0
Laa— ——— o .5‘.57"5/)'9 76 SIS1 ¢ sh 00/ vug por: e = ao[wh, tan xin, PER
= MZL — 00 /5,555 = mic.graye: a0l wh, £xin, v odl, Vz/gpor RIDGE
. 20 £x) Bl TP e o W /CX/” >3 RFQ: 35 7 P W/dU/X/S ~ "_f_ M/Ob ks
= ;;y 4 Sy sz %{2 7 aol aa siky, glave: = 0oL . N]
=4 ic: i : EA S aolic:RFQ: B4 Jss.grrgaolic glave g aolaa si'ty:Strgs
/ LA o RSN ORD fop/o DL B ~ g 6‘2; ’ = = 0/”‘10557 e R 7 \f = SIstgravhic <
‘ e P e /N P = L8SNIN-gr 55, - = B Yoy (-125% dojaa 00/ Cler o2 i
INDEX_TO_CROSS SECTION TD 4086 974 sngwla BB ik oone” 5 ] = IR e 2 S x
WELL COUNTY s IR = do/\ = 1S SN G gl i ; W/do/ XS Lo i
/ THewanee  / Hopkins| Fayette, Ohio oo/, V,cx/i w/sfr;.s s coEEr 3 shgrnmicsiy: ma g Zémy\ = g par: CoP- »
2 |Kewanee 1 Long  |Pickaway, Ohio — g5 - FOVRFO T on 4955 e G, I z s & 55 /q//‘yé%/qﬂ% 3 = T
3 |HHER / Zenith | Union, Ohio. m<s55sqr SN ' 52456515/ AQ:~ = glave:= Shornmic: i RIDGE
4 \Wehmeyer | Sprain |Delaware, Ohio. ~Cg, avlic: o N L;/?FO o = '
g g/?/ fzd ﬂmaf fy/y%: %ormw, 00/7/‘0. RFQ: o O F o mmmic 2N = ao/ aa 00, DOL.
an Am. Inabi orrow, Ohio. ’ = G == b
7 \omocis 1 Krausé | Asmians ome pe a =S BT - 3 Y WITES )~ BB srgF~ /s g pxin. oo P T s =
8 |EastOnio 1 Born | Lorain, Ono PN e Jfrqs, qrdo/c: e, rofed- 328 dol 2 =L AL LRALND, . - -
9 |Imperial I-8 Orford |Kent Ont (N % 255 i aolaa gravc, 00/ V/‘x/ni 11y lave w/ 3 = 3§ vsay:Srrgs ypapp- >
/0 _[/77,02/"/0/ 3-22 BUffOfd B,.a”'f. on# 20 A ms E S, ) F-CG: = o= /ﬂfﬁ@iff\sqff’qdﬂ//f “;, Jj ﬁW/?/’qu//f VILLE %
; , ﬁgg per i 50 =3 RFO: : N A iiﬁ/w/sfdo/aa T TR
N [ 52 akgr, mic: ;X/R ?/My £ a0/ gaa,oo/- —4da sqy -~ : : /8, 17 ormans: =
(/b) 00 i \\ES 6P i——— 7 AN ] Sh ESISTgraolic, CONA
o t‘,j i o 'g 5/7 exaa Sh 4 > qol_Zwh, fo/n 3 = mic, W//.S‘ 717, SAUGA :
/ S [O8ea N g —/10d5 90/ ST Ysaly 00/ - 040% 2 F% VX Z 5/ b i
£ MILES E L i S04 dolaa: Syt =
| ) 4 139 W\ {::gw/}/ucqo’o//c Py X 972 \ Ssqrrgaole, ROME
N, 0 8 /6 3 VS AT = Q0jaa’RFQ _ e ,fe/dﬁ/o Jaue i
il =3 V=g Slraulie, AN s AL glavemic:  Fpy
! Horizomtal Scale A& fpra stksshgr <€ S5 .qa, vaolic:
St DATUM :TOP OF TRENTON LIMESTONE aa, pA: MSEA | SSIFCaRIFQ.4 S5 g Ag, S
verrical Exaggeration: /06 055 aa arkic og/. S1/ty qlavcoolic %
422 to/ 7 e/d 4 horrgoa
NOTE : The formation names on this cross 0. 40/5 7% 'c i .ssm,p/s' 5;':0'//0' ;gF Q: E
SCALE OF CROSS SECTION section have no age connorations wharsoever. e 7 = do/y/'y,c,r//; SHADY *
MICH __ _ = > Ss,wh mcqg arkr. pel sdy:
SN2 Wmeta cgl A L) qr/’gdo//c.AJFO
7D3348 ao QX Say,
/ 00/: o
- S5 DK OX Mg W/ RFQ-
‘ MT
STKS Sh, red: SIMON
’ | SSIUM=CG A oo
; craw- lich- RFQ: :
| rord Jang, 43/7' I SSWA PAF>CGLIT:
l ' O DR e /e A ARFOSE
%
| 4 2z prrel
| amp/?/ba//fe
: | ' omam ” — = horngtels g7,
’ \ k3 === O U/
| I 2= . - BASE-
0 / N , 2 ﬂmp///ba//fe
I Wit = —
| | A CROSS SECTION OF SUB-TRENTON ROCKS FROM , =
d L ;
' / I 0 marle, qr’
' - —wi Y G T OHID BRANT IR B ’ i
W VA [#D - PAYE FLESCOUNT Y - OHID, 10 COUNT Y, ONT: o
. P = _ Schistose: COM-
3 G 7 = .
| P a | v =
' B L =T Bl
L\/ ‘ WARREN L. CALVERT ?L‘?F ~=  Nomfelsaa:
( N v B
SA Y Z _=
L—\’\ \\ /U NOVEMBER 1963 5:5 %
e - ( §” i = martle wh
RS o] j // = E XIn EbIK carb:
- N | OHIO DIVISION OF GEOLOGICAL SURVEY =i
r,l / o R.J. BERNHAGEN,CHIEF 3 ——
LOCATION OF CROSS SECTION DETAILED CROSS SECTION NO 5 B Bl -
3/
REPORT OF /NVESTIGATIONS NO. 52 |
5 i
PLATE I \ o R AL
: j amphibolite aa:
T} B =" pegmalife
I R
i/ 7% amphibolire aa:
) 146

amphibolire aa:
TD4706



