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Creek Formation of McDowell (1983) is not recognized by the Kentucky Geological Survey. In 0 10 20 30 KILOMETERS . Rom_e Formation - C 2, 15000
addition, the Brassfield Member of McDowell (1983) as used in this report is named the Brassfield 10We recommend that the Conasauga Group, as used in southeastern Tennessee by Harris and Dolomite Formation & ' /b'o'f'/ l
Dolomite by the Kentucky Geological Survey. Milici (1977) and Milici (1980), be replaced by the Conasauga Formation and the overlying Vertical exaggeration = ~42 2 / Obe//
Maynardville Limestone. These changes in nomenclature were made because only the Maynard- Basal R & S
2 The Upper Ordovician Shellmound Formation was defined by Milici and Wedow (1977) for ville Formatiqn, the uppet.’most of the six formations of the Con.asauga Group recognized by t sandstone i 6@/@
exposures along the southeastern flank of the Sequatchie anticline in southeastern Tennessee. Harris and“Mlxon (1970) n eastern ”Termessee, can b? extendevd m.to southeastern Tennessee. \ 2 - S
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gray dolomitic limestone of the Sequatchie Formation in southeastern Tennessee. indicates the dominant limestone lithology of the unit, whereas the term “Conasauga Formation S R » /
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Limestone. All three limestone formations are identified on section H-H'. Formation in southern Kentucky and east-central Tennessee. This correlation differs from Harris ) 3y S e’bbe"d
(1964) who identified this dolomite unit as part of the Rome Formation in the No. 8437T (28) Sandstone Informal marker bed : & ~
5 The Middle Ordovician Stones River Group as defined by Wilson (1949) and Milici (1969) in Fordson well (drill hole 10 on section H-H'). Sand 1 t .
central and southeastern Tennessee is recognized in this cross section. In ascending order, the A Datum—DMicritic limestone in lower one-third of the Black River Group in West Virginia, ~
Stones River Group consists of the Murfreesboro Limestone, Ridley Limestone (includes the 13 The Lower Silurian “Clinton” sandstone as used here in eastern Kentucky and adjoining Shale, dark-gray and (or) black in lower one-third of the High Bridge Group in Kentucky, and in lower one-half of the 3 DS
Pierce Limestone as recognized by Wilson, 1949), Lebanon Limestone, and Carters Limestone. western West Virginia follows the usage of O’Brien (1970) and Wilson and Sutton (1976). T | Silty Stones River Group in Tennessee I F,
Only the Murfreesboro Limestone is identified on cross section H-H'. Shal d — i : ~ .L18 000
1% The Lower Silurian Tuscarora Sandstone as used in the No. 9674-T Mineral Tract 10 well a'e, re _ Argillaceous, gray and (or) green Unconformity—Queried where uncertain N . '
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bentonite bed into southeastern Tennessee. This bed is also known as the Millbrig bentonite bed applied by Ryder and others (1997). Between the No. 9674~T Mineral Tract 10 well and the No. R R Argillaceous, red (red R Wher.e d(.)mlnant llthologg') }s gray and Gamma-ray log curve—Log scale generally from 0 to 200 American Petroleum d é_’a,;g * o ~5 LOWER CAMBRIAN
(Huff and Kolata, 1990). 8610T James well (drill hole 16 on section H-H'), Martin County, Ky., the sandstone-dominated (or) green shale. Red R also indicates red dolomitic limestone Institute units ) (,&e,,' Vs
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. e entonite bec was recognized by Wrson in the upper part of the tarters unit named the Brassfield Member of the Drowning Creek Formation, (2) a middle shale unit — Normal fault—Arrow shows relative offset NN 19,000
Limestone of the Stones River Group in central Tennessee. Milici (1969) extended the T-3 . i . - . . - .
: . . . ) . identified as undifferentiated strata of the Drowning Creek Formation, and (3) a thin sandstone Limestone vy Anhvdriti <
bentonite bed into southeastern Tennessee. This bed is also known as the Deicke bentonite bed it d the “Clinton” sandst ted in footnote 13. The D inq Creek F tion of rh Y C . . , v
(Huff and Kolata, 1990). unit named the ~Lliinton™ sandstone as noted in footnote 15. The Drowning Lreek ormation o _ Thrust fault of the Alleghanian orogeny—Postdates restored section H-H'. CPT,
McDowell (1983) is not recognized by the Kentucky Geological Survey. The Brassfield Member . Cumberland Plateau thrust fault; ST, Sequatchie thrust fault
. and the undifferentiated strata of the Drowning Creek Formation used in this report are named Metabentonite N Cherty AE MIDDLE PROTEROZOIC
The Middle Qrdowaap Wells Creek Dolomite was 1degt1f1ed by Lusk (1927) for a unit the Brassfield Do}omlte and the lower part of the Crab Orchard Formation, respectively, by the =~ Normal fault with later episodes of reverse motion (inversion)—Dashed where inferred TD, 19,591
penetrated by an oil well drilled along Halbert Creek, eastern Pickett County (see fig. 1 for county Kentucky Geological Survey. AN
location), north-central Tennessee in 1921. Located between the Murfreesboro Limestone and — | Calcareous
the Knox Group, this subsurface unit was named the Wells Creek Dolomite by Lusk (1927) for 15 I western West Virginia, the Upper Cambrian Rose Run Sandstone replaces the upper F, Macrofossil-bearing interval in drill hole no. 17—Reported in Donaldson and others (1988)
correlative outcrops in the Wells Creek basin in northwestern Tennessee (about 100 mi west of the sandstone member of the Copper Ridge Dolomite as used by Ryder and others (1997). — Dolomitic
Nashville dome shown in fig. 1). Bentall and Collins (1945) recognized the Wells Creek Dolomite — f, Microfossil-bearing interval—See table 2 for description of identifiable conodonts

throughout the subsurface of central Tennessee. However, the term Wells Creek Dolomite was
abandoned on geologic maps of the Wells Creek basin by the Tennessee Division of Geology
(Wilson and Stearns, 1968) and on the Moodyville quadrangle (Barnes, 1968; Milhous and others,
1968), where the Halbert Creek well was drilled. Moreover, Milici (1969) replaced the Wells Creek
Dolomite in southeastern Tennessee with the Pond Spring Formation of the Stones River Group.
Because of the widespread use of the term Wells Creek Dolomite (Formation) in Kentucky
(McGuire and Howell, 1963; Wilson and Sutton, 1976; Ryder and others, 1997) and Ohio

16 Equivalent strata of the Wells Creek dolomite in West Virginia are assigned to an unnamed
anhydritic dolomite about 750 ft (229 m) thick. This unnamed anhydritic dolomite and the
underlying unnamed sandstone (St. Peter Sandstone of this study) were originally considered by
Ryder and others (1997) to be part of the Beekmantown Group. However, in this report we
restrict the Beekmantown interval in western West Virginia to the Beekmantown Dolomite, a 500-
to 800-ft (152- to 243-m)-thick dolomite unit between the Rose Run Sandstone and the Knox
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Granite and (or) granite gneiss

36°—

unconformity. a1 .
(Wickstrom and others, 1992; Ryder and others, 1996), we have retained the name on cross ty 53 5Y Amphibolite gneiss
section H-H' and treat it as an informal drillers unit, the Wells Creek dolomite. In several localities
along section H-H' in Kentucky, the Wells Creek dolomite is underlain by a thin sandstone unit 2 X A
that probably correlates with the St. Peter Sandstone as used by Freeman (1953). § % Hornblende and mica schist
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EXPLANATION

Axis of anticline—BSA, Burning Springs anticline; EVA, Elkins Valley anticline; HA,
Horton anticline; SA, Sequatchie anticline

Axis of arch—Dashed where inferred

Structural front—ASF, Allegheny structural front

Cross strike structural discontinuity—CSD, Cambridge structural discontinuity; PWSD,
Pittsburgh-Washington structural discontinuity; TMUSD, Tyrone-Mt. Union structural

discontinuity

Thrust fault—Sawteeth on upper plate. CT, Chattanooga thrust fault; CPT, Cumberland
Plateau thrust fault; PMT, Pine Mountain thrust fault; ST, Sequatchie thrust fault

Normal fault—Bar and ball on relative downthrown side; dashed where inferred. BGFZ,
Bowling Green fault zone; RRFZ, Rockcastle River fault zone

Transverse fault—Arrows show relative movement

Fault—Dashed where inferred. AF, Akron fault; MF, Middleburg fault; SF, Suffield fault;
STF, Smith Township fault

Proterozoic basement rocks at surface

Line of section (Ryder, 1992b)

Line of section (Ryder and others, 1992)

Line of section (Ryder, 1991)

Line of section (Ryder, 1992a)

Line of section (Ryder and others, 1996)

Line of section (Ryder and others, 1997)

Line of section (this report)

Present location of a drill hole used to construct sections H-H' (this report), G-G' (Ryder
and others, 1997), F-F' (Ryder and others, 1996), E-E' (Ryder, 1992a), D-D' (Ryder,
1991), C—C' (Ryder and others, 1992), and B-B' (Ryder, 1992b). Number, where shown,
refers to a drill hole described in table 1

Location of drill hole restored along dashed line to its approximate original position prior

to westward tectonic transport. These projected positions are shown in B-B', C-C', D-D',
E-E', F-F', and G-G'

Figure 1.—Map of Kentucky, West Virginia, Tennessee, and adjoining States showing the location of section H-H'. Tectonic and geologic features are from Hardeman (1966), Cardwell and others (1968),

Janssens (1973), Milici (1980), Denison and others (1984), Virginia Division of Mineral Resources (1993), Drahovzal and Noger (1995), Shumaker (1996), Faill (1998), and Baranoski (2002).
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STRATIGRAPHIC FRAMEWORK OF CAMBRIAN AND ORDOVICIAN ROCKS IN THE APPALACHIAN BASIN FROM SEQUATCHIE COUNTY, TENNESSEE, THROUGH EASTERN KENTUCKY, TO MINGO COUNTY, WEST VIRGINIA
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Figure 2.—Correlation chart of Proterozoic, Cambrian, and Ordovician rocks along section H-H'. Absolute age (Ma)
is taken from the geological time scale compiled by Palmer (1983). The time scale is nonlinear. North American
chronostratigraphic units are modified after Barnes and others (1981), Ross and others (1982), Palmer (1983), and
Harland and others (1990). Ca, Canadian; mc(m), Mud Cave (Millbrig) bentonite bed; pc(d), Pencil Cave (Deicke)
bentonite bed; SRG, Stones River Group; T-3, Deicke bentonite bed; T-4, Millbrig bentonite bed.
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DISCUSSION

Introduction

Cross section H-H'is the seventh in a series of restored cross sections constructed by
the lead author to show the stratigraphic framework of Cambrian and Ordovician rocks
in the Appalachian basin from Pennsylvania to Tennessee. The sections show
complexly intertongued carbonate and siliciclastic lithofacies, marked thickness
variations, key marker horizons, unconformities, stratigraphic nomenclature of the
Cambrian and Ordovician sequence, and major faults that offset Proterozoic basement
and overlying lower Paleozoic rocks. Several of the drill holes along the cross section
have vielded a variety of whole and (or) fragmented conodont elements. The identifiable
conodonts are used to differentiate strata of Late Cambrian, Early Ordovician, and
Middle Ordovician age, and their conodont color alteration index (CAI) values are used
to establish the thermal maturity of the sequence. Previous cross sections in this series
are G-G' (Ryder and others, 1997), F-F' (Ryder and others, 1996), E-E' (Ryder,
1992a), D-D' (Ryder, 1991), C—C' (Ryder and others, 1992), and B-B' (Ryder, 1992b)
(fig. 1). Many of these cross sections (B-B', C—C', D-D', and G-G') have been improved
with the addition of gamma-ray log traces, converted to digital images, and made acces-
sible on the Web.

Section H-H' is about 288 miles (mi) (464 kilometers (km)) long. The section is
constructed on the basis of 17 drill holes that are from 4 to 33 mi (6.4-53 km) apart
and range in depth from 5,405 to 19,591 ft (1,647-5,971 m) (fig. 1; table 1). All
depths noted in this report are with respect to kelly bushing (KB). Seven of the seven-
teen drill holes bottomed in crystalline basement rocks of Middle Proterozoic age.

Methodology and Stratigraphic Nomenclature

Borehole geophysical logs are used to establish most of the correlations between
drilled stratigraphic units in section H-H'. Each gamma-ray log used in the cross section
is plotted next to its respective drill hole. Lithologic logs, produced by the Geological
Sample Log Company (Pittsburgh, Pa.), Calvert (1962), and Amerada Petroleum
Corporation, are used to establish lithofacies in and between the drill holes (table 1).

Section H-H' has been restored to a horizontal datum located at the base of a
widespread 60- to 100-ft (18- to 30-m)-thick micritic limestone near the top of the
Murfreesboro Limestone in Tennessee, near the middle of the High Bridge Group in
Kentucky, and near the middle of the Black River Group in West Virginia. In Kentucky,
the micritic limestone marker is formally known as the Pecatonica Member of the
Camp Nelson Limestone of the High Bridge Group (Noger and Drahovzal, 2005). The
limestone marker becomes slightly argillaceous and dolomitic in south-central Kentucky
and north-central Tennessee. This largely micritic limestone was selected as the datum
horizon for section H-H' because it is a widespread and easily recognizable subsurface
marker unit in the Cambrian and Ordovician sequence in the central Appalachian
basin. Metabentonite beds in the Lexington Limestone, High Bridge Group, and
Stones River Group are also good marker units. Ordovician strata in drill holes cut by
thrust faults are restored to their original pre-thrust geometry, and the repeated parts
of the geophuysical and lithologic logs are omitted on the cross section.

Much of the stratigraphic nomenclature used in section H-H' follows the nomencla-
ture used by Ryder and others (1997) in section G-G'. Existing nomenclature estab-
lished by the State Geological Surveys of Kentucky, Tennessee, and West Virginia is
preferred in this section, but in certain places modifications and additions are recom-
mended. At several localities on section H-H', footnotes are used to clarify specific
stratigraphic terms. The following stratigraphic investigations were particularly useful in
this investigation: (1) McGuire and Howell (1963), Cressman (1973), Cressman and
Noger (1976), Webb (1980), Sutton (1981), Weir and others (1984), and Harris and
others (2004) in Kentucky; (2) Wilson (1949), Harris (1964), Harris and Mixon (1970),
Milici (1969), Milici and Wedow (1977), and Harris and Milici (1977) in Tennessee; and
(3) Patchen and others (1985) and Donaldson and others (1988) in West Virginia. The
correlation chart (fig. 2) shows the chronostratigraphic position and nomenclature of
Cambrian and Ordovician units identified in selected tectonic provinces along section
H-H'.

European chronostratigraphic units (for example, Tremadocian through Ashgillian
Stages) commonly are not appropriate for the cratonal and platformal Ordovician rocks
of North America because they are based on deeper water provincial faunas (Ross and
others, 1984). Therefore, in this paper we apply North American chronostratigraphic
units used by Barnes and others (1981) and Ross and others (1982) rather than the
European chronostratigraphic units used by Palmer (1983) and the Correlation of
Stratigraphic Units of North America (COSUNA) (for example, see Patchen and others,
1985). Our correlation chart (fig. 2) subdivides the Ordovician System into the Lower,
Middle, and Upper North American Series of Barnes and others (1981) and equates
them with the Ibexian, the Whiterockian and Mohawkian combined, and the Cincinna-
tian Series of Ross and others (1982), respectively. In addition, because of its well-
established usage in North America, the Canadian Series of Barnes and others (1981)
is shown as being equivalent to the Ibexian Series of Ross and others (1982). The North
American Series names used on the correlation chart (fig. 2) for the Cambrian System
(Waucoban, Albertian, and Croixian) follow the definitions used by Harland and others
(1990).
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The Blackriveran through Gamachian(?) Stages of the Ordovician (fig. 2) follow the
definitions of Barnes and others (1981) and Ross and others (1982). The Chazyan, as
used by Barnes and others (1981), is retained in this paper as a formal stage because
of its long-time usage in North America. In contrast, Ross and others (1982) recognized
the Chazyan as a chronological unit of historical interest rather than a formal stage of
the Ordovician System. Although the top of the Middle Ordovician Series boundary has
been recently revised by the International Commission on Stratigraphy (Webby, 1998),
we use the traditional Middle/Upper Ordovician boundary here to remain consistent
with the six previously published cross sections. The new usage introduced by the
commission assigned all Ordovician strata above the middle part of the Chazyan to the
Upper Ordovician.

Conodont Biostratigraphy and the Age
of the Upper Part of the Knox Group

Identifiable conodonts were recovered from drill cuttings in six drill holes along or
near cross section H-H' (table 2). Conodonts collected from the Beekmantown
Dolomite of the Knox Group in the No. 1 Elkhorn Coal Corporation drill hole (f; on
cross section) and the No. 8610T James et al. drill hole (f; on cross section) suggest an
early Early Ordovician age. This age suggests that the Beekmantown Dolomite is
equivalent to the Chepultepec Dolomite and Kingsport Formation in eastern Tennessee
(Harris and Mixon, 1970; Repetski, 1985). A composite sample from the No. 8437T
(28) Fordson drill hole straddles the Middle Ordovician (Knox) unconformity and
consists of Beekmantown Dolomite of the Knox Group below the unconformity and
the St. Peter Sandstone and Wells Creek dolomite above the unconformity (f, on cross
section). As one would expect, the sample yielded a mixture of Early and Middle Ordo-
vician conodont taxa (table 2). Conodonts recovered from the Black River Group (f;),
High Bridge Group and Wells Creek dolomite (f,), and Lexington Limestone (f,, f,)
indicate a Middle Ordovician age, which is consistent with the age assigned to these
units by Sweet (1979), McDowell and others (1981), and Cable and Beardsley (1984).

Basement and Thin-Skinned Structures

In eastern Kentucky and westernmost West Virginia, cross section H-H' follows the
southeastern margin of the Rome trough and the adjoining Pike County and Perry
County uplifts (fig. 1). Section H-H' continues into Tennessee where it trends south-
westward across the Wartburg basin, Cumberland Plateau, and Sequatchie anticline
(fig. 1). The Rome trough is a northeast-trending Middle Cambrian graben system with
associated normal faults that involve Proterozoic metamorphic and igneous rocks and
lower Paleozoic sedimentary rocks (McGuire and Howell, 1963; Cable and Beardsley,
1984; Drahovzal and Noger, 1995; Shumaker, 1996; Harris and others, 2004). The
Pike County and Perry County uplifts (arches) (fig. 1) are positive fault blocks that trend
normal to the Rome trough and are bounded by basement-involved, subvertical faults
(Sutton, 1981; Drahovzal and Noger, 1995; Hickman and others, 2006). The uplifts
are separated by the north-trending Floyd County embayment (channel) (Sutton, 1981;
Drahovzal and Noger, 1995; Hickman and others, 2006) (fig. 1). The Rockcastle River
uplift (McGuire and Howell, 1963; Drahovzal and Noger, 1995; Hickman and others,
2006) is a narrow northeast-trending anticline that occupies the northwestern corner
of the Perry County uplift (fig. 1).

The Irvine-Paint Creek and Rockcastle River faults have the greatest lateral extent
and offset of the Rome trough faults shown on section H-H' (fig. 1). For example,
where the Irvine-Paint Creek fault crosses the line of section, between drill holes 12 and
13 and between drill holes 13 and 14, basement rocks on the southern side of the fault
have been downthrown approximately 2,500 ft (762 m) relative to the basement rocks
on the northern side of the fault. The Rockcastle River fault shows between 3,000 and
3,500 ft (914-1,067 m) of structural relief on the basement where it crosses section
H-H' between drill holes 11 and 12 and drill holes 14 and 15. These faults commonly
were active during Middle to Late Cambrian sedimentation as shown by overthickened
strata on their downthrown side in comparison with equivalent strata on their upthrown
side (for example, see the Rome Formation in drill hole 14). In contrast, long periods
of nondeposition and (or) erosion commonly occurred on the upthrown blocks as noted
by major hiatuses (for example, see drill hole 10 where the Maryville Limestone rests
unconformably on the Rome Formation). On the basis of the interpretation of selected
seismic records in eastern Kentucky, Hickman and others (2006) suggested that several
basement-involved faults in the Rome trough, including the Rockcastle River fault, have
been reactivated by Alleghanian compression.

Except at the southernmost end of the Rome trough, no basement faulting was
interpreted in the Tennessee part of the cross section (fig. 1). However, one thin-
skinned structure, the Sequatchie thrust fault (Harris and Milici, 1977; Milici, 1980), is
identified on the cross section (fig. 1). This thrust fault in the Cumberland Plateau of
southeastern Tennessee shows less than 1 mi of lateral shortening and has repeated
parts of the Ordovician section in drill holes 1, 3, and 4 in section H-H' (also see Harris
and Milici, 1977).

Table 1.—Dirill holes used in section H-H'.

[Locations shown in figure 1]

SCIENTIFIC INVESTIGATIONS MAP 2994

Identification . American Latitude Longitude Lithologic Cored intervals (ft) Total Age and formation
Name Location Petroleum . - . .
no. Institute no (decimal degrees) (decimal degrees) log and formation depth (ft) of oldest rocks drilled
1 Weaver Oil and Gas Corporation Mt. Airy 75-min quadrangle, 41-1563-10001 35.43569 -85.33886 Yes' 7410 Early and Middle Cambrian
No. 1 Pope Estate Sequatchie County, Tenn. Rome Formation.
2 ARCO Exploration Company Vandever 75-min quadrangle, 41-035-20163 35.82425 -85.06294 No 7400 Middle and Late Cambrian
No. 1 Simonton Cumberland County, Tenn. Conasauga Formation.
3 Shell Oil Company Ozone 75-min quadrangle, 41-035-00012 35.91658 -84.85511 Yes' 4,163-4,180, 4,216-4,239; 5,405 Late Cambrian and Early Ordovician
No. 1 Peterson Cumberland County, Tenn. Stones River Group. Knox Group.
4 Ladd Petroleum Corporation Ozone 7.5-min quadrangle, 41-035-20041 35.94066 -84.81994 Yes' 10,141 Middle Proterozoic igneous and
No. 1 Kemmer Cumberland County, Tenn. metamorphic basement rocks.
5 Ben E. Tate Rugby 75-min quadrangle, 41-129-00033 36.29944 -84.66597 Yes' 5,515 Late Cambrian and Early Ordovician
No. 1 BakerPemberton Morgan County, Tenn. Knox Group.
6 Martin Shurin, Jr. Huntsville 7Z5-min quadrangle, 41-151-00084 36.45644 -84.42994 Yes' 5,813 Late Cambrian and Early Ordovician
No. 6 J.L. West Scott County, Tenn. Knox Group.
7 Howard Atha Ketchen 7.5-min quadrangle, 41-151-00057 36.56636 -84.37425 Yes' 7,555 Early and Middle Cambrian
No. 1 Ketchen Coal Company Scott County, Tenn. Rome Formation.
8 Howard Sober Inc. Sawyer 75-min quadrangle, 16-125-00150 36.97626 -84.30070 Yes' 7343 Middle and Late Cambrian
No. 3 Cumberland Minerals Laurel County, Ky. Conasauga Formation.
9 Algonquin Petroleum Company Portersburg 7.5-min quadrangle, 16-051-00673 3717106 -83.94183 Yes' 3,341-3,385, 3,492-3,502, 6,390 Middle and Late Cambrian
No. 1 Hubbard Clay County, Ky. 3,518-3,548; Knox Group. Conasauga Formation.
10 United Fuel Gas Company Hyden West 75-min quadrangle, 16-131-00900 3722928 -83.45812 Yes' 2 9,432 Middle Proterozoic igneous and
No. 8437T (28) Fordson Leslie County, Ky. metamorphic basement rocks.
1 ARCO Oil and Gas Company Krypton 75-min quadrangle, 16-193-00872 3736576 -83.32418 No 9,659 Middle Proterozoic igneous and
No. 1 Duff Perry County, Ky. metamorphic basement rocks.
12 United Fuel Gas Company Quicksand 7.5-min quadrangle, 16-025-00745 3753655 -83.29027 Yes'? 11,130 Middle Proterozoic igneous and
No. 8613T Williams Breathitt County, Ky. metamorphic basement rocks.
13 Ashland Exploration, Inc. Oil Springs 7.5-min quadrangle, 16-115-00210 3785925 -82.98412 No 6,749 Middle and Late Cambrian
No. 4 Conley Johnson County, Ky. Conasauga Group.
14 U.S. Signal Limited Offutt 75-min quadrangle, 16-115-01270 3780253 -82.72206 Yes' 14,566 Middle Proterozoic igneous and
No. 1 Elkhorn Coal Corporation Johnson County, Ky. metamorphic basement rocks.
15 ARCO Oil and Gas Company Lancer 75-min quadrangle, 16-115-01268 3774391 -82.67203 No 10,951 Middle Proterozoic igneous and
No. 1 Kentucky West Virginia Johnson County, Ky. metamorphic basement rocks.
Oil and Gas Company 5-554
16 United Fuel Gas Company Inez 75-min quadrangle, 16-159-01042 3785675 -82.52188 Yes' 13,172 Early and Middle Cambrian
No. 8610 James et al. Martin County, Ky. Rome Formation.
17 Columbia Gas Transmission Trace 75-min quadrangle, 47-059-00805 3790445 -82.16944 Yes' 16,201-16,260, 17906-17915; 19,591 Middle Proterozoic igneous and
Corporation No. 9674-T Mingo County, W. Va. Rome Formation. metamorphic basement rocks;
Mineral Tract 10 19,531-19,537; 908 Ma and 939 Ma radiometric
Proterozoic basement rocks. age dates reported in Gates and
Watson (1975).
Sources of lithologic logs:
'Geological Sample Log Company, Pittsburgh, Pa.
2Calvert (1962).
3Amerada Petroleum Corporation.
Table 2.—Conodonts from wells along section H-H', Kentucky and West Virginia.
[Conodont color alteration index (CAl) is a measure of organic maturation (Epstein and others, 1977). Conodonts are reposited with the USGS collection, Reston, Va.]
Sample USGS Stratigraphic
interval collection no. unit Conodonts Age cal Comments
United Fuel Gas Company, No. 8437T (28) Fordson drill hole, Leslie County, Ky.
4,995-5,330 ft 11930-CO Upper 60 ft in Wells Creek 1 bar (S element) fragment; indeterminate Middle Ordovician, with probable 2-2.5 577-g sample was processed for conodonts.
(see no. 10, f, on H-H") dolomite and St. Peter Sandstone; genus and species, but with morphology Early Ordovician admixture. The specimen of Colaptoconus appears
remainder of sample from of Middle Ordovician taxa. to be abraded. It likely is a Knox Group
uppermost dolostone of 1 Colaptoconus cf. C. quadraplicatus conodont reworked into the St. Peter
underlying Knox Group. (Branson and Mehl). Sandstone or Wells Creek dolomite.
Ashland Exploration, Inc., No. 4 John F Conley drill hole, Johnson County, Ky.
3,100-3,200 ft 11931-CO Lexington Limestone 1 Sb element of Amorphognathus sp. latest Blackriveran through Late -1+
(see no. 13, f, on H-H") 5PF 3 Sa, 7 Sb, 8 Sc, and 7 M elements of Ordovician.
Aphelognathus and (or) Plectodina spp.
2 drepanodontiform elements of Drepanoistodus
suberectus (Branson and Mehl)
2 elements of Panderodus gracilis (Branson
and Mehl)
3 S, 2 P and 3 M elements of Phragmodus
undatus (Branson and Mehl)
11 unassigned elements and 45 indeterminate
conodont fragments
Columbia GasTransmission Corporation, No. 20537-T drill hole, Johnson County, Ky.
3,230-3,310 ft 11932-CO Lexington Limestone 1 Panderodus gracilis (Branson and Mehl) latest Blackriveran through Late 1-15
(see no. 13, f, on H-H") 3R 15 S, and 8 M elements of Phragmodus Ordovician.
undatus (Branson and Mehl)
1 cf. Besselodus semisymmetricus (Hamar)
1 "Oistodus” sp.
1 indeterminate coniform element
1 bar element fragment
4,000-4,300 ft 11933-CO Lower part of the High 1 bar element fragment Middle Ordovician 15 Conodont is hyaline and of a
(see no. 13, f, on H-H") Bridge Group and upper morphology found in post-
part of the Wells Creek Early Ordovician taxa.
dolomite.
U.S. Signal Limited, No. 1 Elkhorn Coal Corporation drill hole, Johnson County, Ky.
6,000-6,360 ft 11934-CO Beekmantown Dolomite 1 cf. Utahconus? Jongipinnatus (Ji and Barnes) lower to lower middle Ibexian 1.5 361-g sample was processed for conodonts.
(see no. 14, f,on H-H") (Early Ordovician).
United Fuel Gas Company, No. 8610T James et al. drill hole, Martin County, Ky.
6,730-7.250 ft 11935-CO Undifferentiated dolostone 1 cf. Utahconus? longipinnatus (Ji and Barnes) early Early Ordovician 3
(see no. 16, f,on H-H") of the Knox Group.
Columbia GasTransmission Corporation, No. 20500-T drill hole, Mingo County, W. Va.
7000-7200 ft 11936-CO Black River Group 1 unassigned dichognathiform element Middle Ordovician 1.6-2 Sample was limestone.

(see no. 17 f, on H-H")

fragment
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