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RECONNAISSANCE OF OIL AND GAS FIELDS IN WAYNE

and mccreary counties, Kentucky.

By M. J. Munn.

INTRODUCTION.

LOCATION.

Wayne County lies in the southern part of Kentucky east of
Cumberland Kiver. It is bounded by Tennessee on the south,
McCreary and Pulaski counties on the east and northeast, Russell
County on the northwest, and Clinton County on the west. McCreary

Figuee 1.—Index map showing location of area examined in Wayne and McCreary counties, Ky.

is a new county created in 1912 from portions of Wayne, Whitley,
and Pulaski counties. The portion formerly in Wayne County
includes some of the areas covered by this report. (See fig. 1.)

PLAN OF THE WORK.

In connection with the preparation of a report on the oil and gas
fields of the southern Appalachian region, it was planned to make in
1909 a general reconnaissance examination of the oil and gas develop-
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8 OIL AND GAS IN WAYNE AND McCREARY COUNTIES, KY.

ments of eastern Kentucky and to study a few typical fields of that
region in detail. In order to make the examination more compre-
hensive and at the same time to gain the advantage of an earlier
publication of the result arrangements were made for the cooperation
of the State with the Federal Survey in prosecuting the field work.1
This cooperation made' possible detailed mapping of the structure
of the Campton oil pool in Wolfe County, the Ragland oil field in
Bath County, the Menifee County gas field, and the several fields
described in this report—the Steubenville, Sinking, Oil Valley,
Cooper, Mount Pisgah, Parmleysville, and Griffin oil fields.

The amount and nature of the material brought to light by the
work in Wayne and McCreary counties seems to merit special dis-
cussion and presentation, and this bulletin is therefore published.
Short reports on the Campton oil pool2and on the Menifee gas field
and Ragland oil field 3have already been published.

During July and August, 1911, the writer spent two weeks in
field work in Wayne County and his assistant, Mr. M. W. Crouch,
spent three weeks. During July and August, 1911, about six weeks’
work was done by the writer and in the latter part of November of
that year he made a visit of three or four days to the field.

When the field work was begun, topographic maps were available
for only that part of Wayne County which is covered by the southern
half of the Monticello quadrangle of the United States Geological
Survey, and for this reason it was at that time thought best to con-
fine detailed structural work to oil and gas fields within the quad-
rangle. Alter the structure of these oil pools was determined,
similar work was extended to the Mount Pisgah, Parmleysville, and
Griffin fields, lying along the valley of the Little South Fork of Cum-
berland River in the southern part of the county, in order to com-
pare the structure and altitude of the Beaver Creek “sand” in the
two districts. For this work spirit-level lines were run from a bench
mark of the United States Geological Survey in the southern part of
the Monticello quadrangle to most of the wells in the Mount Pisgah
and Griffin fields and to a large number of wells in the northern and
eastern portions of the Parmleysville field in order to determine the
altitudes of the wells above sea level. At the same time a rough
topographic map (PL VI, p. 56) was made of the area covered, and
the positions of the wells were marked upon it.

Logs of most of the wells to which levels were run were furnished
by the oil producers, making it possible to determine the altitude of

1See Kentucky Geol. Survey Kept. Progress for 1908 and 1909, p. 92,1910. In addition to the sum of
$300 first contributed by the State Survey, other aid in the way of field assistance was rendered by the
State in 1911, when the last observations were made in this field.

2Munn, M. J., The Campton oil pool, Ky.: IT. S. Geol. Survey Bull. 471, pp. 9-17, 1912
aMunn, M. J., The Menifee gas field and the Ragland oil field, Ky.: U. S. Geol. Survey Bull. 531, pp. 9-26,

1913.



TOPOGRAPHY. 9

the oil sand above sea level, which, in turn, reveals the dip or struc-
ture of the oil sand. In the southeast quarter of the Monticello
guadrangle the oil fields are too widely scattered to admit of accurate
structural mapping of the oil sand itself, and therefore, instead of
determining the altitude of the oil sand in that area, it was found
best to obtain the altitudes of an outcropping bed, the Spann lime-
stone member of the Pennington shale, as shown on Plate 111 (p. 34).
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TOPOGRAPHY.

DRAINAGE.

Wayne County is drained by Cumberland River, which flows
through its northern part. South Fork of Cumberland River, which
marks part of the eastern border of Wayne County, receives the
waters of Rock Creek, Little South Fork, and Big Sinking Creek.
These drain the eastern part of Wayne County, and South Fork
and Little South Fork drain the western part of McCreary County.
The western part of Wayne County is drained into Cumberland River
through Otter and Beaver creeks and their tributaries. These two
creeks unite a short distance above their junction with Cumberland
River. One of the principal tributaries of Beaver Creek is Elk
Spring Creek, which flows from large springs at and near Monticello.
These springs are probably outlets of underground streams which
drain Elk Spring Valley south of Monticello and other smaller areas
in that vicinity.

In the large interstream areas north of Monticello and Steuben-
ville, in the vicinity of Alex, Murl, and Susie, and in the Shearer and
Elk Spring valleys, there is no fully developed system of surface
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drainage. In these areas the run-off flows into numerous sink
holes in the limestones that underlie the surface and appears
again as large springs at the heads of the small streams along the
margins of the plateau next to the principal drainage courses. The
small streams from springs on adjacent hillsides disappear within
short distances after entering these valleys, and some of them evi-
dently make up fairly well developed systems of underground
drainage.
RELIEF.

Two distinct types of topography are present in Wayne County.
In the northwestern part, as far south as Monticello, the surface is a
fairly level plain having an altitude between 900 and 1,300 feet.
This surface is broken by a few isolated well-rounded hills that rise
to heights of 1,200 to 1,400 feet above sea level. Beaver and Otter
creeks and their tributaries have deep, gorgelike valleys. Along
the lower courses of these streams and immediately adjacent to
Cumberland River the surface is deeply and minutely dissected by
short, rapid streams.

The country lying southeast of Monticello consists of several chains
of high hills, separated by the valleys of the principal streams. These
ridges rise from 1,400 to about 1,700 feet above sea level, the highest
points being near the southern edge of the county. The topography
is mature. The thick sandstones and shales, which cap the hills and
form their slopes for a distance below the summits of 100 to more
than 400 feet, are minutely dissected by numerous small streams.
The tops of the hills and ridges are very narrow and_sharp except at
a few isolated places on the highest ridges, where small, flat-topped,
mesalike surfaces are maintained by remnants of a massive quartz
conglomerate. Surface streams are numerous in this part of the
county, wherever they flow over sandstones and shales; but on reach-
ing the lower valleys, where limestones are exposed, many of the
streams disappear in sink holes. A notable example of this type of
drainage is the “ Blue Hole,” southwest of Burfield post office. This
valley is several miles in length and from 100 to probably more than
400 feet below the adjacent hills, by which it is said to be entirely
surrounded, the stream which drains it disappearing in a sink hole.

The topography of Wayne County is very similar to that along
the western border of the Appalachian-Cumberland plateau from
Ohio to Alabama. The physiographic questions involved in a dis-
cussion of the topographic development of the surface of this county
are therefore regional in their scope, and they do not constitute an
appropriate subject for detailed discussion in an economic bulletin.
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GEOLOGY.
STRATIGRAPHY.

GENERAL CHARACTER OF THE ROCKS.

As shown in figures 2 and 4 (pp. 16 and 25), the rocks of Wayne
County consist of limestone, sandstone, shale, clay, coal, and other
material and are all of sedimentary origin. The bodies of water in
which the material composing these rocks was deposited are supposed
to have varied at different times from fairly deep, quiet, widespread,
epicontinental seas to large bays, estuaries of fresh or brackish water,
fresh-water lakes, swamps of all sizes, and temporary floods of rivers
and smaller streams. The rocks range in age from limestone of
Ordovician age, found in the deepest wells, up to surficial flood-plain
deposits of the present streams. Beneath the lowest level reached
by wells in Wayne County lies a great thickness of sedimentary rocks
concerning the character of which no local data are available.

For convenience of discussion in this report the rocks are divided
into two groups— those that are exposed at the surface and those that
are entirely concealed hut have been penetrated in deep wells. The
Chattanooga (“Black”) shale, lying practically at the base of the
exposed rocks, is taken as the dividing bed between the exposed and
unexposed rocks.

The strata which outcrop in Wayne County have a maximum
thickness ranging between 1,200 and 1,500 feet. At the top they
consist of sandstone, shale, conglomerate, clay, and coal belonging to
the Pennsylvanian series (“ Coal Measures”) of the Carboniferous
system. These beds are underlain by about 1,000 feet of limestone,
shale, and thin sandstone, belonging to the Mississippian series
(“ sub-Carboniferous”), which constitutes the lower part of the
Carboniferous system. The Pennsylvanian rocks are absent over
the northern part of the county and along the principal streams, hav-
ing been removed by erosion. They attain their maximum thickness,
probably 400 or 500 feet, in the high hills along the southern border
of the county. The limestones and the red and green shales of the
upper part of the Mississippian series are exposed along the valleys and
hillsides of the mountainous region, and the limestones of the middle
and lower part form the surface of the rolling plain in the northern
and western portions of the county. Cumberland River and some of
its tributaries have cut their valleys as much as 200 feet into older
rocks below the Carboniferous system. These older beds consist of
20 to 40 feet of Devonian shale at the top, underlain unconformahly
by Silurian or Ordovician limestones down to water level. Over
1,500 feet of rocks, mostly limestones, which are not exposed at the
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surface, are known to have been pierced by a few deep wells. The
formations are described in the order of their deposition, beginning
with the lowest and oldest.

ROCKS NOT EXPOSED.
ORDOVICIAN SYSTEM.

The oldest rocks in Wayne County reached by a well of which any
record is available were found in the H. McBeath well No. 1, three-
fourths of a mile southwest of Steubenville. This well (fig. 2, p. 16) was
drilled by Yogler Bros, for the New Domain Oil & Gas Co., their record
being as follows:

Record of H. McBeath well No. 1.

Feet.
Lime and shale.... . 764
Beaver Creek 1sand’ 8
50
Shale, black... 35
Lime (includes both Sunnybrook “sands”) 803
Shale, white, soft 3
Lime, dark, brown, 277
Shells, lime, and shale 2G0
Lime, dark brown, hard 30
Lime, dark and light, hard 170
Shells, flint, hard 30
Sand, white, hard (salt water) 5
2, 435

The following records of deep wells in other portions of Wayne
County show the character of the rocks encountered as interpreted
by the drillers (see fig. 2):

Record of Jordan & McGowan well No. 1.

Feet

Lime, BIUE, NArd. ... 37
Lime, gray, hard 125
Lime, brown, hard.. 158
Slate, gray, soft............ 32
Beaver Creek “sand,” hard.. 3
Slate, gray, soft 2
Shale (Chattanooga), black... 40
33

Lime, gray, hard
Lime, brown, soft..........ccccccocee 75
Little pockets of gas at 505 feet.

Lime, brown, hard 95
Lime, gray, hard 50
Lime, brown, soft.... 50

60

Lime, gray, hard
Lime, Brown, Rard......... e 70
Top of Sunnybrook at 830 feet.

Lime, brown, hard, sharp......c..eee e e 80
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Lime, gray, hard, Sharp ...

Top of “Pencil cave” at 1,000 feet.
“ Pencil cave,” soft..:..
Lime, gray, hard
Lime, brown, hard, sharp
Lime, gray, hard
Lime, brown, hard, sharp
Lime, gray, hard, sharp...
Lime, brown, hard
Lime, gray, soft
Lime, brown, hard
Lime, gray, soft
Lime, gray, hard....
Lime, brown, hard
Lime, gray, hard, sharp....
Lime, brown, hard
Lime, gray, hard
Lime, brown, hard, sharp...

Sand, gray, hard, sharp (Show of 0il)....c.ccooiiiiiiiice

Unrecorded....
Soapstone
Total depth, 1,921 feet.

Feet.

90

72
25
50
50

100

125
45
25
75
15
27
35
24

The following is the log of the J. W. Barnes well No. 1, near
post office. This well was drilled by E. M. Williams and was

pleted August 24, 1903.

Record of J. W. Barnes well No. 1.

Unrecorded
Lime, black, hard..
Slate, gray, soft
Lime and slate (Beaver Creek “sand”)....
Shale, black, soft (Chattan00ga)........cccocroiririririnieiine s
Lime, blue, hard
Lime, pepper and salt, hard...
Lime, brown, hard (Sunnybrook “sand”)...
Slate, blue, soft
Lime, dark blue or black, hard...
Flint, brown, hard.
Lime, blue, hard........
Sand, white, hard, very gritty (slight show of oil)
Lime, flinty
Sand, light brown
Lime, nearly white
Lime, light brown......
Sand, white, very gritty (salt water, 2 bailers an hour)

Sand, white, not so gritty
Total depth, 2,003 feet.

150
140
46
40
100
300
200
10
200
60
540
a7
15
5
10
10
15
11

13

Murl
com-

The following record is that of the Cyrus Brown well No. 1 of the
New Domain Oil & Gas Co., in the Sinking oil field. This well was

drilled by C. C. Reeder and was completed on September 8, 1904.
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Record of Cyrus Brown well No. 1.

Limestone, white, hard(strayvein of water at 85 feet).........cccceeneenee.
Limestone, bluish white,dry, hard

Limestone, white, hard.

Limestone, dark, hard (gas at 205 feet).
Limestone, dark, hard...
Limestone, white, hard.

Limestone, black, hard (gas at 305 feet)..
Limestone, dark, Rard.........c e
Limestone, white, hard.
Limestone, white, soft

Slate, dark, 100SE... ..o s
Hard shell—
“ Sand,” white, soft (BeaverCreek)...
Shale, dark, 100se (Chattan00ga).......cccoiriiiieiiirieiieie e
SaNd, dark, LOOSE.....cooiii et et
Limestone, dark, hard....

Limestone, dark, loose...
Limestone, dark, Rard........... e

Limestone, brown, hard....
Limestone, brown, loose...

Limestone, brown, hard.

Limestone, dark, hard.

Flint, dark, hard

Limestone, dark, Rard..........oiii e
Total depth, 1,497 feet.

The following record is that of the E. R. Walker well No.

352

1, of the

New Domain Oil & Gas Co., in the Sinking oil field. This well was

drilled by Peter Bros, and was completed October 7, 1904.

Record of E. R. Walker well No. 1.
Ttock at 8 feet.
Fresh water at 65 feet.
Lime, white, hard,to..
Lime, white, soft.
Lime, white, hard...
Lime, DIUE, SOTt. ..
Lime, sandy, white,hard

Lime, white, hard(showof gas).
Lime, blue, soft.......... e et r e e
Lime, blue, SOft.....ccccooiiiiiiiiiiicceceeceees et a s

Lime, white, hard
Lime, sandy, white, hard.

Eeet.
H 3i
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Feet.
Lime, WHite, NAard. ...ttt 30
Lime, gray, hard 10
Lime, gray, hard (small show ofgas) 60
Lime, SANAY, GIraY ..ottt 40
Lime, sandy, gray 70
Lime, sandy, white 70
Lime, blue, soft 3
Lime, sandy, white.. 15
Lime, blue, soft (small show of oil) 2
Shale, black, soft (Chattanooga),at 620 feet... 60
Lime, white, soft 50
Lime, blue, soft 20
Lime, blue, soft.. 100
Lime, gray, soft 200
Lime, gray, soft 100
Lime, white, hard . 5
Lime, gray, shelly 25
Lime, white and black, 150
Lime, sandy, white 70
Lime, white and black, 30
Lime, black, hard 60

Lime, BIAacK, SOt .. 12
Total depth, 1,502 feet.

The following record is that of the Rock Creek Property Co. well
No. 2, in the Griffin oil field. This well was drilled by the New
Domain Oil & Gas Co. and was completed July 29, 1909.

Record of Rock Creek Property Co. well No. 2, Griffin district, Wayne County, Ky.

Feet.
MU, SOFT. .ttt 8
Gravel, yellow, hard.... 15
Lime, white, hard.. 142
Lime, white, soft 5
Lime, dark, hard 40
Lime, white, hard (gas at 210 to 215 feet)... 45

Lime, dark, shelly (0il at 327 feet)....cccccoiiiniiiiciecceeee e 90

Lime, white, shelly (gas at 365 feet).... 100
m Slate, blue, soft 40
Lime, white, hard (good Beaver Creek “sand” 488 to 496 feet)... 15
Slate, blue, SOft. ... 5
Slate, black, soft (Chattanooga) (from 505 to 540 feet)......cccocervvrunnn 35
Lime, white, shelly 160
Lime, white and black, shelly 140
Lime, black, hard 160
Lime, black, loose 93

Total depth, 1,093 feet.

That portion of the above records describing rocks below the
Mississippian series is shown in figure 2, which is drawn to scale.
29755°—Bull. 579— 14------- 2
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J. W. Barnes Cyrus Brown E. R. walker Rock Cr. Prop. Co
No. 1 No. 1 No. 1 No. 2
N. D. Oil Co. N. D. Qil Co. N. D. Qil Co. N. D. Oil Co.
Murl P. O. Steubenville Big Sinking Creek  Griffin district’
Chattanooga | Chattanooga Chattanooga 1Chattanooga. Chattanooga §S| Chattanooga
shale I shale shale 8shale shale shale
mLime, jSand . )
1 gray, hard blue, hard ddark, loose white, soft
y dark, hard white, shelly
rLime, 1dark, loose ’
: brown, soft blue, soft
| Show of gas hdark, hard
- Lime,
Limestone, i brown, hard white and black,
saltand o pepper and shelly
enper color : Lime, salt color,
300~ pepp! 1 gray, hard hard
: Lime, gray, soft
: brown, soft
i Lime, 3dark, hard
200~ cgray, hard black
i Lime, and hard
1| brown, hard
[ Top of Sunny
| brook “sand” gmw”*bharlg
unnybroo 3brown, hard R black
white, hard and loose
3brown, loose gray, shelly
white and
Shale,blue, black,
soft shelly
3brown, hard
dark, blue or
black, hard
white, sandy
white, black,
-grav, hard hard
~ and sharp f dark, hard
| Flint, black, hard
Flint, .
200" 1 brown, hard dark, hard black, soft
Lime, N
dark-brown, dark, hard
hard
*brown, hard
1.000-
r gray, soft
blue, hard
1,100 ; brown, hard
Lime, shells, Egray, soft
and slate
1200-m
- gray, hard
1,300
i brown, hard
. | gray, hard
Lime. - and sharp
1.400 dark-brown,
hard Sand, white, hard, very gritty;
. brown, hard ' slight show of oil
- gray, hard-* ! ~Flinty lime
§ bro\ynjiard sharpggp />Sand, light brown, 5 feet
1,500 i -White lime
3 Show of oil N .
Sand,hard, sharp Lime, light brown
Unrecorded -K. Sand, Whi_te,gritty, salt_ water
.Sand, white, not so gritty
R Flint shells,
hard white sand. Sandstone

—* St. Peter sandstone?
Filled up to 1500-1600 feet
with brackish water
Figure 2.—Sections of deep wells in Wayne County, Ky., showing character of rocks below the Chat-
tanooga ("Black™) shale, as reported in the logs by drillers.
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The descriptions given by the drillers are the only information
obtainable regarding the character of the rocks encountered in these
wells below the Chattanooga ("Black”) shale. At the bottom of
the McBeath, Jordan & McGowan, and Barnes wells is a stratum of
sandstone, variable in composition and perhaps in thickness. In
the Barnes well this bed is about 100 feet thick and is made up of
alternating layers of hard, white, gritty sandstone and layers of
flinty limestone. In this well the top of the sandstone is 1,470 feet
below the Chattanooga shale, and in the McBeath well its top is
1,600 feet below the Chattanooga. This stratum is identified as the
St. Peter sandstone, and the identification is probably correct.

Between the St. Peter (?) sandstone and the Chattanooga shale
occurs, except as noted below, a solid mass of limestone, described
by the drillers as hard and gray, blue, brown, or pepper and salt in
color.

In the McBeath well, however, in the space of 230 to 480 feet above
the St. Peter (?) sandstone lies a body of rock described by the drill-
ers as composed of lime shells and slate. This stratum is probably
shale with thin limestone layers.

In the McBeath well 770 feet above the St. Peter (?) and in the
Jordan & McGowan and Barnes wells about 830 feet above the
St. Peter (?) lies a bed of shale about 10 feet thick that is a rather
constant feature in the region. This shale is known to the drillers
as the "Pencil cave,” because of its tendency to break up into long
Pencil-like pieces and because it caves badly in the wells. The
drillers generally believe they have recognized this shale at many
Points over a large area in southern Kentucky and northern Tennes-
see, though it is absent in a number of places. From 100 to 400
feet above this shale and 250 to possibly 600 feet below the Chatta-
nooga shale are zones of creviced limestone, which in the southwest
part of Wajme County have locally furnished considerable quantities
of oil from two or more horizons. Two of the more well-defined
oil zones have been called by drillers the Lower and Upper Sunny-
brook “ sands.”

From the nature of the records it is obviously impossible to make
detailed correlations of the limestone revealed by these wells that
Would be reliable, but a fairly accurate correlation of a broad char-
acter is possible. A comparison of the well sections with descriptions
°f rocks occupying the same general geologic position in other dis-
tricts in Kentucky and Tennessee shows that the drillers’ identifi-
cation of the St. Peter sandstone is probably correct. As the St.
Peter sandstone is of Ordovician age, it follows that all the rocks
"which have been penetrated below the Devonian belong to the Ordo-
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vician system, except possibly in places a small portion at the top,
which may be Silurian. J. B. Hoeing 1classifies the first 1,600 feet
of rocks below the Devonian shale in Wayne County as follows:

Classification of rocks below the Devonian shale in Wayne County, Ky.

[According to J. B. Hoeing.]

Feet.
Hudson 550
Trenton, Birdseye, and Chazy. 800
Knox dolomite 225-250

Calciferous at the base.

Foerste2gives the following classification of the Ordovician rocks
of eastern Kentucky:

Foerste's classification of the Ordovician rocks of eastern Kentucky.

System. Series. Formation. Subdivision.

Saluda beds.
[Whitewater divi-
Richmond. Versailles bed..-!  sion.
[Liberty division.
Waynesville bed.

Arnheim bed.
Mount Auburn bed.
Corryville bed.
inci i Maysville. Bellevue bed.
C'Sic\',?g?agfé]ué l_(|)]‘Ll ?oir%gr Fairmont bed, including Tate layer
reports of Kentucky sur- in upper half.

vey). Mount Hope bed.
Ordovician.
Paint Lick bed, or Upper Eden.

Eden. Million bed..{* idtl-

. Fulton or Triarthrus becki layer.
Cynthiana. Point Pleasant bed.
Greendale bed.

Jessamine (corresponding .
approximately to the Lexington.
Mohawkian rocks of Highbridge.
New York).

The Lexington formation, as classified above, corresponds to the
Trenton of former reports of the Kentucky survey, and the High-
bridge formation, which is of Stones River and Black River age,
corresponds to the Birdseye and Chazy rocks of former reports of
that survey.

1Hoeing, J. B., Kentucky Geol. Survey Bull. 1, p. 42, 1905.
2 Foerste, A., Kentucky Geol. Survey Bull. 7, pp. 13 and 19,1906.
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Ulrich classifies the Ordovician rocks of the Cincinnati dome as

follows: 1

Ulrich's classification of the Ordovician rocks of the Cincinnati dome.

System. Series. Group.

Maysville.

Cincinnatian.

Eden.

Trenton.

Mohawkian.

Ordovician.

Black River.

Blount.

Chazyan.
Stones River.

Unnamed epoch.

Formation

McMillan.

Fairview limestone.

Frankfort.

—— _Fulton.

Gratz shale.

Catheys.

Perryville limestone.

Flanagan chert.

Bigby limestone.

Wilmore.

Hermitage.

Curdsville limestone.

Upper Decorah.

Lowville (Tyrone).

Highbridge
limestone.
Oregon dolomite.

Camp Nelson limestone.

Not exposed.

St. Peter (in wells).

G. C. Matson2gives the following classification and description of
the Ordovician rocks where they are best exposed in the Blue Grass
region of Kentucky, north of Wayne County:

1Ulrich, E. O., Geol. Soc. America, Bull., vol. 22, p. 608. 1911.
2Matson, G. C., U. S. Geol. Survey Water-Supply Paper 233, pp. 15-17,1909.
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Matson'’s classification of Ordovician rocks in the Blue Grass region.

System. Formation.

Richmond.

Maysville.

Eden shale.

Winchester limestone.

Ordovician.

Lexington limestone.

Highbridge limestone.

St. Peter sandstone.

Character and thickness.

Heavy-bedded arenaceous limestones, gray or blue, weather-
ing to buff; about 10 feet of dense calcareous shale in the
lower part. Locally an impure sandstone. 60 feet thick.

Blue or dove-colored nodular limestone and blue shale beds
predominating. 125 feet thick.

Interbedded blue limestone and shale. Shale predominates
in northern part of the region, but heavy beds of limestone
occur farther south. 80 feet thick.

Interbedded blue limestones and shales, the alternate layers
usually thin and nodular. In general the shales predom-
inate, and the limestone layers are in places thin and shaly.
Some moderately heavy beds of limestone occur at certain
horizons, but the usual thickness of single beds is less than
1foot. 230 feet thick.

In southern part of region upper beds are of shaly sandstones,
in some places concretionary, called the Garrard sandstone
member; lower part is same as the Eden farther north. In
northern part of region the formation consists of blue shales,
containing some sandy layers and local beds of limestone.
Maximum thickness of the Garrard sandstone member is
about 150 feet, and it gradually thins northward. 200+ feet
thick.

Blue and gray limestones with some blue shales. Limestone
layers commonly rough and in some places having waved
upper surface. 60+ feet thick.

Gray crystalline limestone, usually lighter colored and more
cherty than the underlying limestone. (Flanagan chert
member.) 75 feet thick.

Lower 10-35 feet consisting of light-drab argillaceous limestone
with shale beds, overlain by 100 feet of gray or blue thin-
bedded nodular limestone, separated by thin partings of
shale; at the top 20-60 feet of subcrystalline gray siliceous
sand and locally phosphatic limestone. 194 feet thick.

Heavy-bedded coarse-grained crystalline cherty limestone;
usually gray. 30 feet thick.

Dense fine-grained gray or light-drab limestone, 90 feet thick,
near the base; covered by several feet of soft fine-grained
limestone containing calcite crystals and some pyrite. The
upper 20 to 40 feet dove-colored fine-grained limestones, con-
taining many calcite crystals and separated by layers of shale
a few inches to 4 feet thick. The top layer usually a light-
gray crystalline limestone. Near the top a bed of soft unctu-
ous green clay.

Dense fine-grained limestones, arranged in heavy even beds;
light dove-colored to gray. Dolomitic at the top and bot-
tom and containing many seams of dolomite through the
entire series. 20 to 30 feet thick.

Dense fine-grained massive limestone, in places partly crystal-
lized. Usually dark drab or dove-colored. Heavy bedded
but with some shaly partings. 285 feet thick.

Known only from well records. Limestone resembling the
overlying beds; rarely shale. 100+ feet thick.

A siliceous limestone, not exposed and known only from well
records. Occurs at horizon of St. Peter sandstone.
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From the above tables it is evident that more or less difference of
opinion prevails among geologists regarding the classification of the
Ordovician rocks in Kentucky where they are exposed and can be
studied in detail. Even if these differences, which are probably more
apparent than real, were eliminated, it would be impossible to prop-
erly subdivide the Ordovician rocks, as described in the above well
records. It seems probable, however, that the thin bed of soft blue
shale, called the “ Pencil cave” by the drillers, belongs to the upper
portion of the Highbridge limestone or at the top of the Chazyan
series of Ulrich. Possibly it represents the Curdsville or the Her-
mitage of Ulrich’s section (p. 19) and lies, therefore, near the base of
the Trenton group of his classification. The Sunnybrook “sands,”
mentioned on page 17, probably belong in the middle part of the Lex-
ington formation and are therefore equivalent to a part of the Mo-
hawkian of Ulrich.

The upper part of the limestone below the Chattanooga shale in
wells of the western part of Wayne County probably belongs to that
part of the Ordovician system which lies below the Cincinnatian
series of the tables, whereas in the middle and eastern parts of the
county the beds lying immediately below the Devonian may belong
to the Silurian system, which in a complete section overlies the Cin-
cinnatian rocks. The Cincinnatian series appears to be absent from
Wayne County.

This interpretation of the upper part of the limestone in the wells
is based upon its lithologic character, which is entirely different from
that of any of the well-recognized divisions of the Cincinnatian series,
as that series is predominantly shale with thin layers of limestone.
If this interpretation is correct, however, the total thickness, 1,600
feet, is nearly twice that given by Matson—namely, 859 feet—
for the limestone from the top of the Winchester to the St. Peter
sandstone.

ROCKS EXPOSED.

SILURIAN SYSTEM.

The Silurian rocks of southern Kentucky and northern Tennessee
are thickest in what are thought to have been great basin areas,
which lay both east and west of the Cincinnati anticline at the time
of the deposition of the beds. The axis of this arch passes a short
distance west of Wayne County with a trend roughly N. 20° E. In
southern Kentucky Silurian rocks are absent along the higher por-
tions of this arch in a belt ranging probably from 40 to 50 miles in
width (fig. 3), although it is possible that they once covered this
area, but were removed by erosion before the Chattanooga shale
was deposited. The distribution and supposed stratigraphic rela-
tions of the Silurian rocks in this region are illustrated in figure 3.
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Two exposures of Silurian rocks on Cumberland Kiver in the
northern part of Wayne County near the mouths of Little Cub and
Forbush creeks, a short distance west of Mill Springs, are described
by Foerste.l These two outcrops practically mark the western bor-
der of Silurian rocks on the east side of the Cincinnati anticline and

Figure 3.—Diagrammatic section from east to west across the axis of the Cincinnati anticline in
southern Kentucky, showing supposed stratigraphic position of the Silurian rocks on each side of the
axis.

are the only known exposures of them in Wayne County. The rocks
exposed were described and correlated by Foerste as follows:

Section of Silurian rocks at mouth of Little Cub Creek, Wayne County, Ky.

Devonian (Chattanooga shale) above.
Silurian system:
Osgood formation : Feet.
Shale (?), probably greenish clayey (poorly exposed)............ 9
Limestone, clayey

Shale, greenish, clayey 23
Clinton formation:
Limestone, layers with large crinoid heads and Whitfidella
subquadrata fossils 3 feet from top 19
32i

It seems probable that this outcrop may be traced for a short dis-
tance upstream to a point where the easterly dip of the beds takes it
below the water level. Westward no other exposures of Silurian
rocks are reported. Sections made by Foerste at Eadsville, Horse-
shoe Bottom, Swan Bottom, and other localities as far west as Burks-
ville show the Chattanooga shale resting directly on Ordovician strata.

Sections made by E. M. Kindle, of the United States Geological
Survey, on Beaver Creek, 3 miles above its mouth, and on Indian
Creek, in Clinton County, show the Chattanooga shale resting on
Ordovician rocks. From these data it seems probable that the west-
ern margin of Silurian rocks under the surface of Wayne County
would be marked by a wavy line trending a little west of south from
the mouth of Little Cub Creek. East of this line the Silurian is
probably present, although it can not be distinguished from the
Ordovician in the well records.

1Foerste, A. F., Geol. Soc. America Bull., vol. 12, p. 423, 1901.
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DEVONIAN SYSTEM.

CHATTANOOGA SHALE.

Above the Ordovician and Silurian beds of southern Kentucky lies
20 to 40 feet of black and greenish shale, which is easily recognized
both in outcrop and in deep wells over thousands of square miles in
Kentucky, Tennessee, and Alabama. In reports of the United States
Geological Survey on different portions of the southern Appalachian
region this formation has been called the Chattanooga shale, from a
typical outcrop at Chattanooga, Tenn., and has been referred to the
Devonian system. This reference has been questioned by Ulrich,
who considers the Chattanooga shale to be the basal formation of
the Carboniferous system. As the exact geologic age of the Chatta-
nooga shale is of no economic importance, the prevailing usage has
been followed, and it is classed as Devonian in this paper.

The Chattanooga shale is called by drillers the “ Black” shale, and
is used by them as a key rock from which to reckon the position of
oil and gas bearing strata. In the region south of middle Kentucky
it rarely exceeds 100 feet in thickness, and over large areas of Ten-
nessee and Alabama it ranges from less than 10 feet to probably 30
feet in thickness, though very persistent in occurrence. Northward
from middle Kentucky the Devonian rocks thicken abruptly, and the
Chattanooga loses its identity in the thickened mass, so that it can
not be recognized in deep wells in West Virginia, in eastern Ohio,
and western Pennsylvania.

The Chattanooga shale in Wayne County is exposed in a narrow
belt a few feet wide along the valley walls of Cumberland River and
for a few miles in valleys of Beaver and Otter creeks. An exposure
of this shale on Beaver Creek about 3 miles above its mouth was
examined in 1911 by E. M. Kindle, who describes it as follows:

Section of Devonian rocks ( Chattanooga shale) at Charles Dow’'sfarm, 1 mile above Beaver,
Creek mill on Beaver Creek, Wayne County, Ky.

Clay shale, green. Feet.
Shale, fissile, black........ccooiiiiiiiiiiis ————— 0-1
Shale, greenish gray, with close gray to purple kidney-shaped
PhosphatiC CONCIetioNS. . . ..o 4
Shale, fissile, black (large Lingula, etc., in upper foot)................. 34
Ordovician limMestoNe. ... 38-39

The 4 feet of greenish clay shale with phosphate nodules may rep-
resent the green shale which has been called Maury shale in Tennessee.
Practically all the deep wells drilled in Wayne County to the hori-
zon of the Chattanooga shale have found it between 10 and 40 feet
in thickness. It is a soft, black, petroliferous and carbonaceousi

iGeol. Soc. America Bull., vol. 22, No. 3, p. 608 (Pl. XX 1X), 1911.
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shale, easily recognized by drillers, who note it in well logs as the
“Black shale” or the “ Devonian shale.”

The Devonian system in the northern part of the coal field of
eastern Kentucky includes the Boyle limestone of Foerste, which is
equivalent, in part at least, to the “ Corniferous” of previous Ken-
tucky and Ohio reports. This limestone is the oil-bearing bed in
the Ragland field of Bath County, the Irvine field of Estill County,
the Campton field of Wolfe County, and the large gas field near
Rothwell, in Menifee County. In Wayne County it is absent in out-
crop and has not been recognized in records of deep wells. Its nearest
known exposure is in the middle part of Rockcastle and Lincoln

counties.
CARBONIFEROUS SYSTEM.

GENERAL CHARACTER OF THE ROCKS.

The general character of the Carboniferous rocks exposed in Wayne
County is shown graphically in figure 4.

The Mississippian series is separated from the Pennsylvanian by an
unconformity, which represents a long interval between the deposi-
tion of the uppermost Mississippian beds and that of the lowermost
Pennsylvanian beds winch directly overlie them. This means that
the deposition of sediments on the old sea bottom did not continue
uninterruptedly from the Mississippian directly into the Pennsyl-
vanian; ' but that at the end of Mississippian time this region was
raised above sea level. The land surface thus formed was exposed
to erosion by streams, wind, and the other agencies that are to-day
reducing the present surface. After erosion had gone on for a long
time the region was again submerged beneath a shallow epicontinental
sea and the deposition of sediments of Pennsylvanian age began.
The plane of contact between these two series is therefore an ancient
land surface which was more or less modified by wave action when it
was slowly submerged beneath the sea. The strata of these two
series of rocks do not fie parallel, the lowest bed of the Pennsylvanian
series having been deposited as sediment on the eroded surface of
the slightly folded beds of the Mississippian series. For this reason
the dip of the coal and other prominent beds of the Pennsylvanian
can not be used as a guide in determining the dip of the oil-bearing
beds of the Mississippian series. Other unconformities of less mag-
nitude may be present within both the Pennsylvanian and the Mis-
sissippian series. The few facts which suggest the possible presence
of one or more unconformities in the Mississippian will be pointed

out later.
MISSISSIPPIAN SERIES.

SUBDIVISIONS.
In figure 4 the Mississippian series is shown to be divided into
three general stratigraphic divisions. The lowest division, consisting
principally of shale with a few thin beds of limestone, has a thickness

QD OO0

Ic
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ie of 150 to 260 feet. This portion has generally been called Waverly

formation in the Kentucky Survey and other reports on the region,

> and that name will be used in this report. Foerste correlates the

S

lower part of the “ Waverly” formation, which he called the Linietta

Figuee 4.—Generalized section of rocks exposed in Wayne County, Ky.

clay, with the New Providence shale of the Indiana Survey. This
correlation agrees in part with that of Kindle, who in a section
measured by him on Beaver Creek, Wayne County, Ky. (see p. 27),
considers the first 178 feet of strata above the Chattanooga shale to
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be the equivalent of the New Providence shale of the Indiana Sur-
vey. This section of Kindle appears to be equivalent to the Parnell
section given below, except that it includes at the top a sandstone
which probably lies above the rocks of the Parnell section.

The middle division of the Mississippian series consists almost
entirely of limestone with a few thin beds of soft shale and a thin,
fairly persistent bed of sandstone and has a total thickness of about
500 feet. It represents the beds in eastern Kentucky and farther
south that have been described in reports of the United States
Geological Survey as the Newman limestone. It is the age equiva-
lent, in part at least, of beds in western Kentucky which have been
classed as St. Louis, Ste. Genevieve, and Chester. The upper divi-
sion of the Mississippian, ranging from a feather edge to probably
260 feet, is largely red and green shale with thin beds of both lime-
stone and sandstone, and in the folios of the United State Geologi-
cal Survey has been called the Pennington shale.

“waverly” formation.

Lithologic character—The general character of the ‘“Waverly” for-
mation is brought out by the following two sections, which are west
of any exposed in Wayne County:

Section of the “ Waverly” formation about 2 miles southwest of Parnell, Wayne County,
Ky., on north side of Beaver Creek valley.

Top of section begins about 40 feet below top of terrace.
1. Limestone, probably “stray oil sand,” dark gray, with Ft. in.
GEOAES .ttt et gy feere s einee e 15
“Waverly” formation:
2. Shale, dark blue (when wet), calcareous, veryarenaceous

IN PlACES. ..o e 150
3. Limestone, dark blue (weathers red), containing quartz
geodes.. 2-3
4. Shale, brown, arenaceous and calcareous 8
5. Limestone, coarsely crystalline, gray; weathers reddish
brown, exposing many fragments of small crinoid
stems (two layers with 4 feet of shale between)........... 7
6. Concealed........ccooiiiiiiiiii 2
7. Limestone, dark to reddish gray, very tough and com-
pact; weathers rusty colored........cccccoovveiniiiiiisccncieee 3
8. Shale, dark to bluish, very arenaceous and bituminous.. 3
9. Limestone layers, 2 to 3 feet thick, dark steel-gray, fine
to coarsely crystalline; weathers reddish to brown........ 9
10. Limestone, very arenaceous and bituminous, poorly
EXPOSEA ittt 5

11. Limestone, light bluish gray, containing much reddish
fossiliferous chert; weathers brown to rust colored____

12. Shales, soft, green, argillaceous...........cccoccovvniininincnnnnccnns

13. Limestone, thin lenses, very fossiliferous, reddish,
STHHICEOUS ... 6

14. Shale and limestone, soft, green, argillaceous, contain-
ingafew 1to 2 inch layers of limestone, fossiliferous.. 24 6
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15. Limestone (Beaver Creek oil “sand”), cherty, carrying
geodes, very irregular, massive layers 2 to 5 feet thick
in two sections separated by 3 feet or less of soft, green, Ft. in.

argillaceous shale...........ccoiiiiiiiii e 14
16. Shale and limestone, light bluish, green, with 1-inch
inclusions, fossiliferous limestone similar to No. 14------ 10
268 6

Chattanooga shale (Devonian):
17. Nodules, phosphatic, from one-half to 3 inches in diam-
eter, in light-blue to greenish clay.......c.cooiviiiininiees 6
18. Shale, black, fissile, petroliferous and carbonaceous____ 5
Concealed below drainage (?). e

Section of the “ Waverly" formation on Beaver Creek 3 miles above its mouth and 1 mile
above Beaver Creek mill.

[By E. M. Kindle,]
“Waverly” formation: Feet.

Drab-colored, locally shaly sandstone, with geodes 40
Gray crinoidal limestone 15
Greenish-gray highly calcareous shale.........c.ccooiiiiiiiiiinis 83

Bluish-gray crinoidal limestone with some interbedded green
Shale ..o 10
Green shale with a few 2 to 3 inch bands of crinoidal limestone. 48
Green clay shale........ciiiiie e 22
Chattanooga shale. e
218

A comparison of the Beaver Creek mill and Parnell sections shows
considerable local variation both in the thickness and in the charac-
ter of the “Waverly” formation. The details of this formation as
revealed by well records suggest that the changes shown by the
exposed sections are characteristic of this formation in the county.
The Parnell section shows 60 feet of soft green shale at the base of
the formation inclosing 14 feet of cherty geode-bearing limestone, the
top of which is less than 30 feet above the Chattanooga shale. This
limestone, which is the Beaver Creek oil “sand,” is absent in the
Beaver Creek mill section. Above the green shale in the Beaver
Creek mill section lies 10 feet of crinoidal limestone and green shale,
which in the Parnell section appears to be represented by 48 feet
°f limestone and brown and dark-bluish shale. In the Beaver Creek
mill section this limestone is overlain by 83 feet of greenish-gray
highly calcareous shale, corresponding to 150 feet of dark-blue
(when wet) shale of the Parnell section. In both sections 15 feet
of crinoidal limestone occurs at the top. In the Parnell section the
rocks overlying this limestone were concealed at the top of the
valley wall and. their character could not be determined. The total
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thickness of the “Waverly” formation in these two sections ranges
from 178 to 273 feet, the thickening being toward the east. A very
scanty collection of fossils from the Parnell section suggests to
George H. Girty that the beds may be in part at least of Keokuk
age. This suggests the possibility that the variation in thickness
and character of the strata in Wayne County may be due in part
to unconformities, so that rocks of Burlington and lvinderhook age,
which in western Kentucky lie between the Chattanooga shale and
the Keokuk limestone, may be absent or only partly represented
here. These questions of exact correlation, however, must be settled
by more detailed work than could be given to them for the present
report. The “Waverly” formation is of economic importance be-
cause it contains the principal oil and gas bearing beds of Wayne
County.

Oil sands—Most of the oil in this district is found in a cherty
geode-bearing limestone (No. 15 of the Parnell section) called by
drillers the Beaver Creek “ sand.” In well records the Beaver Creek
“sand” is shown to vary considerably in distance above the top of
the Chattanooga (“ Black”) shale. In many wells it is as much as
60 feet above the Chattanooga shale, but in most places where pro-
ductive it appears to be only a few feet above that shale, from which
it is separated by light-green and blue clay shales. The writer sus-
pects that in many places where the Beaver Creek “ sand” is reported
by producers to be “high” above the Chattanooga shale, the true
Beaver Creek “sand” (No. 15 of the Parnell section) may be absent,
as in the Beaver Creek mill section, and that the limestones Nos. 9
to 11, inclusive, of the Parnell section or No. 4 of the Beaver Creek
mill section may have been mistaken for it. This mistake could
easily occur, for the character of the shale in which these limestones
are embedded is identical, and the differences in the character of the
limestones would be very difficult to distinguish in drilling. It is
equally probable that the varying interval and local absence of the
sand are due to deposition on an irregular and slowly subsiding
surface having low land barriers and islands. It is obvious that in
such a slowly sinking area each successive stratum would have a
wider extent than the preceding one, that it would be absent where
land areas existed at the time of its deposition, and that its distance
above the surface existing prior to the beginning of submergence (in
this case the Chattanooga shale) would vary from place to place.
The name Beaver Creek “sand” appears to have been somewhat
indiscriminately applied to any single limestone bed near the base
of the “Waverly” formation, especially if it contained oil. Plates
I and Il show the appearance of the porous portion of the Beaver
Creek “ sand” where it is oil bearing.
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B.

SPECIMENS OF BEAVER CREEK OIL "SAND” FROM WAYNE COUNTY, KY.

A. From the Griffin field; B, From the Mount Pisgah field



BULLETIN 579 PLATE 1l
U. 8. GEOLOGICAL SURVEY

SPECIMENS OF BEAVER CREEK OIL "SAND"” FROM WAYNE COUNTY, KY.

enlarged 2 diameters; B, A small part of A (marked A),

very porous specimen, showin olished surface’ =" . A - .
A, A yp P 9P to interlocking calcite crystals (whiter portion).

enlarged 6 diameters, showing cavities due
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Near the top of the “ Waverly formation occurs a cherty geode-
bearing limestone, ranging from 10 to probably 30 feet in thickness,
in which oil and gas have been found at a number of places in Wayne
County. This is usually identified by drillers as the Corder or “ Stray
sand.” More detailed descriptions of these beds will be given in the
discussion of the oil fields.

NEWMAN LIMESTONE.

The rocks grouped as the Newman limestone in figure 4 (p. 25) con-
sist of 450 to 550 feet of massive to thin-bedded limestone, in which
occur a few thin beds of soft, green, blue, and red clay shales, and one
thin persistent bed of shaly calcareous sandstone. The following
sections are fairly typical of this formation:

Section of the Newman limestone and underlying beds on the north side of the canyon of
Elk Spring Creek at thefalls and water mill, 1i miles west of Monticello.

IThe top of the section begins on the road 30 feet below the top of the terrace on the north side of the
creek near the waiting trough.]

Lower part of Newman limestone; probably of Keokuk age:
1. Limestone, massive, dove-colored, very brittle, fractures Feet.

“crinkly” 8
2. Limestone, rotten, whitish, very argillaceous 3
3. Shale, light bluish-green, soft, very argillaceous 3
4. Limestone, very dark blue, hard, coarse grained. 2
5. CONCEAIEM. ...t 2
6. Limestone, dark steel-gray, coarse, crystalline, very fossil-
iferous, thin, irregular bedded,cliffmaking.........ccccccocoee. 11
7. Limestone, crystalline, almost black to dark steel-gray,
growing lighter toward tOP ......ccccviriiieeieninecee e 20
8. Limestone, steel-gray, very hard, weathers reddish to yel-
lowish.....occoiiiinines e et 2
9. Shale, dark blue (when wet), coarse, compact, calcareous,
containing a few 1 to 4 inch layers of dark-blue shaly
limestone......cooevecincciiees 12
10. Limestone, very massive, hard, compact, brownish blue,
cherty, forms top of falls 9
11. Concealed . 1
12. Limestone, massive, ste
crystalline 3
13. Limestone, gray, thin bedded,soft,slialy.... 2
“Waverly” formation (?): 78
14. Limestone, dark gray, compact, thin, irregular bedded,
VEIY NAId. oo e -
15. Limestone, reddish gray or brown, massive, cherty, con-
TAINING GEOAES. ..o 3
16. Shale, dark, bituminous, very soft 3-4
17. Shale, dark, coarse, calcareous, and arenaceous... 5

To creek bed below falls.
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Limestone No. 15 of this section is thought to be equivalent to
limestone No. 1 of the Parnell section, but this correlation is by no
means certain. The rocks of this section have been tentatively
identified by George H. Girty from insufficient fossil evidence as

being probably of Keokuk age.

Section of the Newman limestone from Ellc Spring Creek up Monticello Sill 1 mile west
of Monticello.

Top of section. Feet.
1. Limestone, light colored, brittle, argillaceous.............cccccccvevnne. 12
2. Limestone, massive, yellowish and brownish blue....................... 12
3. Limestone, poorly exposed in reddish clay........ccociiiciivninens 10
4. Limestone, reddish and flesh-colored layers from 1 to 3 feet in
TNICKNESS .ttt 14
5. Limestone, one layer dark, steel-gray, very hard and tough,
the remainder brown, very hard 6
6. Clay (probably residual) with thin layers of limestone.. . 10
Limestone, reddish, hard, tough, crystalline, weathers brown. 7
8. Limestone, dark brown to gray, containing brown and black
particles; cliff Making. ... 14
9. Limestone, flesh-colored, fossiliferous layers from 2 to 4 feet
thick; cliff making......ccoiiiiiicce
10. Limestone, crystalline, flesh-colored and very fossiliferous... 12
11. Limestone, massive, flesh-colored, crystalline, containing
many large crinoids; cliff making.......cccccoviiininnniie 8
12. Concealed.......ccooiiiiiiiiiiiie e 5
13. Limestone, massive, light colored; middle portion weathers
greenish, remaining portion blue; fossiliferous; cliff making. 18
14. Limestone, light-colored, weathers blue, crystalline, shows
mass of fossils on weathered surface........c..cccoovvniiniiicnnene 12
15, CONCEAIEA. ... 3
16. Limestone, white, oolitic, massive layer... 4
17. Concealed 10
18. Limestone, light-colored, brittle. ...
19. Limestone, with small geodes, flesh-colored.............cccccovviininnnnn.
20. Limestone, dark bluish, filled with minute calcite crystals____ 8
21. Limestone, coarse, crystalline, flesh-colored..........cccoccoviiiiiincns 7
22. Limestone, dark and bluish, breaks in cubical blocks................ 12
23. Limestone, very light gray to whitish, coarse grained, showing
12

distinct joints...........
24. Limestone, dark, crystalline, close grained, fossiliferous,

NUMEIOUS CHINOTAS. ..ottt 3
25. Limestone, peculiar bluish brown, very hard and brittle,

fractures easily; irregular, somewhat cubical blocks..............

26. Limestone, tough, light gray to flesh-colored...........cccccccccniinnnnne 5
27. Concealed (probably all imestone)........cccvveviiiiieiiiiicnecceec e 38
28. Limestone, gray, cliff making ... 15
29. Limestone, thin bedded, cherty, pinkish, crystalline, cliff
IMAKING et 13
30. Limestone, massive, pinkish, cliff making........ccccoviiiiiinns 9
31. Concealed (probably all limestone)........cccoceviiiiiiiniicncceece 40

32. Limestone, very dark blue, evenly bedded, probably equiva-
lent to No. 4 of the Monticello section..........ccccevniiiiciicenen. 6
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33. Limestone, partly concealed, dark, steel-gray, thin bedded, Feet.
some layers BrowniSh.......ccoiiiiiiicee e 7
34. Limestone, weathering rusty yellow, very massive.........c.coccee. 9
35, CONCRAIEMA. ...ttt 10
36. Limestone, greenish, very thin bedded, looks almost like
coarse shale iN PlAaCES.....cccoi e 20

37. Concealed below by bed of ElIk Creek.

No. 34 of the above section appears to be equivalent to No. 1 of
the Elk Spring Creek section given above.

Section of the Newman limestone’near Parmleysville.’

Feet.
42. Limestone, flesh-colored to dark blue..........ccocciiiiiiiiiiiins 3
43. Limestone, hard, dun-colored, banded..........ccccooeeiiiiiiiiiiieccieeens 5
44. Limestone, dense blue bands interbedded with fine shaly lime-
stone.... 6
45. Limestone, shaly, pale bluish gray, abundant fucoids... 2
46. Limestone, blue, slightly crystalline..........cccoooiiiiiiiinicicnce 3
47. Limestone, grayish blue, slightly crystalline 2
48. Limestone, blue-gray, pink, in places bituminous... 20
49. Limestone, very hard, dark blue, fossiliferous, shaly toward
DOTEOM ..o, 6
50. Limestones, mostly hard, thin bedded, bluish to gray... 8
51. Limestone, shaly, greenish clay pebble-like inclusions 3
52. CoNCeAlEd........coiii s 3
53. Limestones, bluish, somewhat thick bedded.............ccccceeereninnnnnn.. 12
54. Sandstone, thin bedded, impure, curly ripple marked, fos-
SHTEIrOUS ... 10
55. Limestone, thin bedded, bluish, oolitiC........cccccoeoviiiiiiiiiiiiicc, 11
56. Shale, soft, bluish to green 6
57. Limestone, slightly oolitic, gray to pale blue, calcitie. 10
58. Limestone, rough, subgranular, slightly fossiliferous, pale blue,
reddish toward base 7
59. Concealed by reddish clay... . 6
60. Limestone, suboolitic layers 12 to 14 inches, crystalline at top 15
61. Limestone, coarse, dark blue to reddish, hard, very fossiliferous 6
62. Shale, soft, olive-green, partly concealed at bottom.... 6
63. Limestone, massive, buff with reddish streaks, containing
Bryozoa, not oolitic 9
64. Limestone, bluish gray, oolitic, top foot fossiliferous... 6
65. ConcCealed........ccocoiiiiiiii s 3
66. Limestone, massive layer, calcitic inclusions..........c.ccoovciininne 2-3
67. Limestone, fine grained, noncrystalline, bluish, layers about
1 fOOt thiCK .o 10
68. Limestone, blue, slightly 00litiC......cccccoiiiiniiiiiieee 6
69. Limestone, creamy gray, weathers in thin shaly layers, slightly
00lItiC INCIUSIONS ... 2
70. Limestone, massive, light gray, oolitic.. 27
71. Concealed 2

72. Limestone, light gray, oolitic, fossiliferous, lower blue layers
VEIY NATd. oo 20
To water below dam at Parmleysville.
1This section includes the exposed portion of the Newman limestone on the Parmleysvilie-Monticello

°°Unty road from below the dam at Parmleysville to the top of the hill above the power house on the Bell
Pr°Perty. (The upper part of this section is given on p. 32.)

29755°— Bull. 579— 14------- 3
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A comparison of this part of the Parmleysville section with that of
the Monticello Hill section suggests strongly that limestone No. 64 of
the Parmleysville section is equivalent to limestone No. 16 of the
Monticello Hill section. The fossils obtained from this part of the
Newman limestone suggest to G. H. Girty that beds 55 to 64, inclusive,
belong within the Ste. Genevieve limestone. On the stratigraphic
evidence No. 54 appears to be the same as the Hartselle sandstone
member of the Bangor limestone of Alabama and Tennessee, and
the Hartselle sandstone member in turn may be equivalent to the
Cypress sandstone of the Ohio River section. The balance of this
section overlying the sandstone, forming bed 54, appears to Girty to
be equivalent to the upper part of the Chester group farther to the
west, but the Tribune and Birdsville formations of that group can-
not at present be differentiated here. All these correlations, being
based on slight fossil evidence, are more or less tentative. Detailed
work in this district will doubtless supply sufficient data for a much
closer correlation of these rocks with those of western Kentucky and
adjacent portions of Illinois and Indiana.

PENNINGTON SHALE.

Lithologic character—The Newman limestone is overlain by red
and green clay shales ranging in thickness from a feather edge to
250 feet, in which are included a few thin beds of limestone and
sandstone. The top of this formation is marked by the uncon-
formity already described as separating the Mississippian from the
Pennsylvanian rocks. To this unconformity is due the great varia-
tion in thickness of the Pennington in Wayne County.

The following section of the Pennington shale is a continuation of err
the section given above (p. 31) of the Newman limestone near Parm-

leysville: is
Section of the Pennington shale near Parmleysville. Id3
Pennsylvanian: Feet. %)
1. Sandstone, thin bedded, gray. 17
Pennington shale: Sef
2. Shale, soft red clay 11 fee
3. Sandstone, gray-—-——- 1 she
4. Shale, soft, red 10 gro
5. Concealed......... 7
6. Shale, soft, red... 6 e
7. Shale, gray........... 6 gre
8. Shale, SOFt, FE oo 17 "It
9. Concealed.......cooieeeiieeeeeeeeee e 22 ter
10. Shale, soft, red............ . 20 1
11. Shale, soft, light BIUE...cooooeeoeoeereeereerres. )
12. Shale, red, SOft. ..o 5
13. Shale, coarse, reddish, micaceous........... 6
14. Shale, thin, curly, stiff, micaceous........ 4

15. Sandstone, thin bedded to heavy, gray. 15
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Teet
16. Concealed......ccccoovviviiiieciniicne 3
17. Shales, soft, green and blue clay.. 7
18. Shale, soft, green, calcareous.. 6
19. CONCEAIEA. ...t 1
20. Sandstone, thin-plated, greenish, probably calcareous___ 3
21. Concealed (probably green shale).... 10
22. Shale, soft, green 10
23. Shale, soft, bluish, calcareous, weathers like shaly sand-
3
24. Limestone, thin bedded, blue, veryfossiliferous. 2
25. Concealed....... 3
26. Shale, soft, greenish.. 15

27. Shale, marly, greenish... . 2

28. Chert and calcareous shale and thinsandstones...........ccc....... 1

29. Shale, DIACK ... e 6

30. Shale, green, soft 5

31. Limestone, buff to blue 3

32. Shale, soft, greenish, with 1-inch calcife veins....

33. Limestone, calcitic

34. Shale, SOft, gre N ..o

35. Limestone, Spann member, two layers dark, rusty, mas-

sive, finely crystalline, containing chert and numerous

QUATNTZ JEOAES ..ottt

36. Shale, green, soft

> 37. Limestone, bluish
[ 38. Shale, soft, yellow
39. Shale, soft, green

40. Limestone, badly weathered, ye||0WISh impure...

41. Shale, soft, olive-green, clay

o N w N e R

Top of Newman limestone.

j Thickness.—The Pennington shale is generally thickest in the south-
ern part of Wayne County, along Little South Fork, and probably
toward the south and west. It appears to be thinnest and in places
Is entirely absent in the vicinity of Oil Valley and northeast of that
Place. The average thickness of the formation is probably less than

feet and in many places the top of the Newman limestone is

SParated from the Pennsylvania sandstone above by less than 50
leet of thin layers of limestone in green shale. The Pennington
slfale seems to be equivalent in age to the upper portion of the Chester
group. Its exact time equivalent in western Kentucky and south-
em Illinois and Indiana is not known, but both fossil and strati-
graphic evidence suggest that it may belong largely if not wholly
"othin the Birdsville formation, the uppermost formation of the Ches-
ler group.

Spann limestone member.—Aside from the green shale in the
L°Wer portion of the Pennington and the red shale toward the top,
‘1b! most characteristic bed is the limestone to which the name Spann
LLiriestone member is given in this report, from typical exposures at

town of that name in Wayne County. This bed is a massive
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geode-bearing cherty limestone, ranging from 3 to 15 feet in thick'
ness, the top of which lies from 20 to 35 feet above the base of the
formation. This limestone is very persistent throughout WaynO
County, and is easily recognized wherever exposed by the numerous
quartz geodes which protrude from the exposed edges of the lime'
stone. The limestone resists weathering much better than the soft
red and green shales in which it is embedded and is in many places
exposed as a low cliff around the sides of the hills. This bed has been
used as the key stratum for determining the dip of the rocks in the
southeastern part of the Monticello quadrangle, as shown on Plate iU

PENNSYLVANIAN SERIES.
Pottsville group.

LEE FORMATION.

Lithologic character—Above the Pennington shale and at the sur-
face of the higher hills lie from a thin film to 400 feet or more of Potts-
ville rocks, known as the Lee formation. These rocks are sandy
shales, weathering brown to reddish; massive sandstones; a few
beds; and, at the top from 20 to perhaps 60 feet of conglomerate.
These rocks are generally poorly exposed because of the accumulation
of sandstone bowlders and debris upon the hillsides. In the field
work for this report very little attention was given to these beds
because, as they cap the higher hills, they have no geologic value
in the study of the oil and gas fields. The measurements obtained
of them were few and very incomplete. The generalized section
of these rocks as shown in figure 4 (p. 25) is therefore largely hypo-
thetical and will doubtless be greatly modified by future detailed
work in this region.

Rockcastle conglomerate member.—The conglomerate which caps
a few of the highest hills appears to be equivalent to the Rockcastle
conglomerate of the Standingstone quadrangle of Tennessee and
the London quadrangle of Kentucky. It is generally composed of
5 feet or more of white quartz pebbles and coarse sand at the base
and a similar layer about 30 to 35 feet above the base, the remainder
of the bed being composed of very coarse brownish sandstone without
bedding planes. This conglomerate is exposed as a vertical clin
on the tops of the highest hills, only a few acres being present at
any one spot. It forms the cap rock of Pilot Knob, 3 miles west o
Monticello, where it reaches an altitude of over 1,600 feet and is
probably as much as 100 feet in thickness.

STRUCTURE.

GENERAL FEATURES.

Wayne County is situated on the western edge of the Appalachian
coal field, which in Kentucky lies between the Cincinnati antichno
and Cumberland (Pine) Mountain. The geologic structure of this









STRUCTURE. 35

region is that of a broad, comparatively shallow trough in which
°ccur many minor anticlines and synclines. The axis of this great
trough or synclinorium passes through Knox, Whitley, and McCreary
counties, east of Wayne County and a short distance west of Pine
fountain, with a trend generally northeast and southwest. The
axis of the Cincinnati anticline lies west of Wayne County in Clinton
and Russell counties and has a trend of about N .20° E. The general
dip of the rocks in Wayne County is therefore toward the southeast.
T*is dip amounts to about 20 feet to the mile between Monticello and
Qriffin, which is probably about the average dip of the beds across
~e entire county. There is, however, considerable difference in the
degree and direction of dip from place to place, due partly perhaps
t° unconformities in the rocks of the different series and systems and
t° unequal deposition of sediments, but mainly to warping in the
Process of folding, which caused the minor folds and wrinkles that
are delineated on the structure maps accompanying this report and
that s.eem to be so intimately associated with the origin of the oil
Pools.

In this report on the structure of the oil sands the discussion of the
dip of the beds will be confined to that of the Mississippian series,
"iiich contains most of the oil and gas pools, in order better to show
Wie possible effect of folds on the accumulation of the oil in pools.
Wilder the circumstances controlling the field examination time could
h°t be given to the determination of the dip of the Mississippian rocks
Pver the entire area, the work being necessarily confined to the areas
h* and immediately surrounding the more important oil fields, espe-
cially in that part of Wayne County included in the Monticello quad-
rangle of the United States Geological Survey.

Spirit-level lines were run to many wells in the Mount Pisgah,
Jarnileysville, and Griffin fields, which lie along the valley of Little
South Fork River in the southern part of the county. With the time
available, even the area including these fields could not be completely
covered, and no attempt was made to work out the structure in the
Slickford and Sunnybrook districts, in the southwestern portion of
the county.

METHOD OF MAPPING STRUCTURE.

In regions where the strata are but slightly disturbed the folds can
best be represented on a map by structure contour lines drawn on the
top Of gome persistent bed that can be certainly identified over a
iarge area, and that is hence called a key rock. Each of these con-
t°ur lines is supposed to be drawn through all points on the upper
surface of the key rock which are at a uniform height above some
horizontal datum plane, usually sea level. In this report two key
recks were used. The structure contour lines for the southeast-
ern Part of the Monticello quadrangle (see PI. Ill) are drawn on
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the top of the Spann limestone member. Those for the map of the
Cooper, Mount Pisgah, Parmleysville, and Griffin fields are drawn on
the top of the Beaver Creek “sand.” The datum plane for each is
sea level, and the contour interval, or vertical distance between con-
tours, is 10 feet. The contour lines are numbered to show the height
in feet above sea level of the top of the key rock at the points through
which the line passes on the map.

In order to draw these contour fines on Plate 111, the altitude ol
the Spann limestone member above sea level was obtained at a great
many points in the area represented by the map, and the dip of the
beds was noted at other points where this limestone is not present it
outcrop. These altitudes were plotted on the field map, and points
of equal altitude were connected by fines conformable to the shape of
the reference surface, as shown by all the other altitudes obtained'
The result is a structure map which shows the altitude of the Spant
limestone member or the Beaver Creek “ sand” at all points in their
respective areas.

ACCURACY OF STRUCTURE CONTOURS.

From the preceding paragraph it is plain that the accuracy of the
structure contours depends on the number and distribution of correct
altitudes on the key rock. All degrees of accuracy are therefore pos-
sible. In the present work time and funds did not permit extreme
accuracy in the structural mapping. The object sought was to deter
mine whether or not the oil pools of Wayne County have any definite
relation to folds in the rocks. For this work altitudes were obtained
by hand leveling from bench marks on spirit-level fines run by the
United States Geological Survey. The altitudes thus obtained
probably have a maximum error of less than 5 feet. The altitudes
of the Beaver Creek “ sand” along Little South Fork, shown on Plate
VT (p. 56), were obtained by running spirit-level fines to the mouths
of many oil and gas wells and then adding the steel-line measurement
made by the driller to the top of the Beaver Creek “sand.” This
system of levels was started from a bench mark of the United States
Geological Survey on the Monticello-Parmleysville road about half f
mile south of Burfield, and run to Parmleysville, thence to Mount
Pisgah and Griffin. The instruments used were a telescopic alidads
and plane table. The total error in this fine may be as much as K
or 15 feet, but in any field the error in the altitudes of the mouths of
the wells is probably less than 2 feet.

STRUCTURE OF THE MONTICELLO DISTRICT.

MONTICELLO SYNCLINE.

The most prominent structural feature in that portion of thf
Monticello quadrangle shown on the structure map (PI. I1l) is th<
Monticello syncline. This broad trough extends from a point oi
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Beaver Creek about 3 miles below Cooper in a general easterly direc-
tion to a point on the Elk Spring Valley pike about 2 miles from
Monticello; thence northeastward to a point about half a mile north
of the Coffey coal bank, where the trend of the fold changes to alittle
south of east and leaves the quadrangle on Little Sinking Creek near
the Ehoda Dodson farm. This structural trough is variable in width
and depth. Along its axis the top of the Spann limestone member
Varies in elevation above sea level from 980 feet at the eastern edge
of the quadrangle to about 1,180 feet northwest of the Coffey coal
bank. For about 1 mile westward from this point the limestone dips
slightly along the trough to the central part of a small oval-shaped
basin and then rises about 60 feet to the Elk Spring Valley pike,
Vdiere it has an altitude of about 1,225 feet. To the west the bottom
°f the syncline again pitches slightly to another long basin, which
extends from the point where this fold crosses the Monticello-Cooper
Pike to a point within half a mile of Beaver Creek, where the axis of
the fold again appears to rise slowly toward the west.

SPANN ANTICLINE.

Northward from the axis of the Monticello syncline and west of the
Monticello-Oil Valley pike the rocks rise at a fairly uniform rate as
for as structural work has been done in that direction. East of this
area the rocks north of the Monticello syncline rise to the crest of a
secondary fold called the Spann anticline, which has a general south-
e&st trend from a point on the Monticello-Burnside pike about 4
Allies from Monticello. The Spann limestone member is highest on
this fold where it crosses the pike. It pitches about 50 feet for the
thst mile, then rises slightly to a small dome located on the Monticello-
hpann road 2j miles west of Spann. From this dome the fold makes
a sharp bend to the east and continues in that direction to the edge
°f the quadrangle. The dip in the first half mile of this distance is
Negligible; in the last mile and a half it amounts to about 50 feet.

STEUBENVILLE SYNCLINE.

North of the Spann anticline the Spann limestone has a general dip
east and north to the axis of the broad Steubenville syncline, which
extends from the vicinity of the Sue Jones farm almost due east to
tbe edge of the quadrangle. This small trough has a pitch to the
east of about 100 feet in the first 2 miles. Beyond that point it
aPpears to be almost level.

North of this syncline there appears to be a small secondary fold
"'bich pitches steeply from the vicinity of Steubenville in a direction
a bttle south of east to the edge of the quadrangle. The total differ-
eHce in height of the Spann limestone member between Steubenville
aNd the eastern edge of the quadrangle along this fold is about 140
eet. North of Steubenville no attempt was made to determine the
Nip of the rocks.
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COOPER ANTICLINE.

South of the Monticello syncline a well-defined arch, the Cooper
anticline, is shown by the contours on the structure map to cross
Beaver Creek about 1J miles below Cooper in a general east-west
direction and extend to a point about 4 miles southeast of Monticello
where the fold disappears. This anticline forms a broad, elongated
dome, the center of which is about 2 miles northwest of Oil Valley.
The location of the axis of this fold in the western part of the quad’
rangle is not known. The meager data at hand suggest that a low
place on this axis occurs near the point where it crosses Beaver Creek,
from which the rocks rise westward as far as they were traced. The
doming of this anticline as suggested by the structure contours at the
west end should not be considered as definitely established.

SUMPTER SYNCLINE.

South of the Cooper anticline the rocks dip uniformly to the axis of
a broad flat syncline which extends westward from Barrier post office
to ashort distance west of Cooper, where it seems to disappear against
the Cooper anticline. The pitch of this fold is quite pronounced at
its western end, but from the vicinity of Sumpter to Barrier the axis
of the trough is almost level. At Barrier this fold connects witl>
another small trough trending about S. 15° E., the pitch of the trough
being slightly to the south. Between this part of the Sumpter syn-
cline and the Monticello syncline to the north a broad irregular anti'
clinal nose juts out from the dome of the Cooper anticline in a general
southeasterly direction. From the top of this fold northward along
the eastern edge of the quadrangle the beds dip about 190 feet.
From the same point southwestward to the axis of the Sumpter syn'
cline at Barrier the dip is not more than 30 feet. Very little is known
of the structure between the Sumpter syncline and the small area in
which the structure was studied along Little South Fork from Mount
Pisgah to Griffin.

STEUCTUEE OF THE FAEMLEYSVILLE DISTBICT.

The general attitude of the Spann limestone member was not
determined in the Parmleysville district. The upper surface of the
Beaver Creek “ sand” was used for such structural mapping as could
be done in the very short time at the writer’'s disposal. Contours on
the top of this bed are shown on Plate VI (p. 56) inred. These com
tours show in part the dip of the sand in the producing portions of
the Griffin and Mount Pisgah pools, and in the northern part of the
Parmleysville pool. From these scanty data some general structural
features can be deduced which may be of economic value to producers.

From a study of this material it seems probable that the Mount
Pisgah pool is near the head of a broad shallow trough, the axis of
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I'hich lies probably a mile south of Parmleysville and at a somewhat
greater distance south of Griffin. This trough probably deepens
somewhat from Mount Pisgah to Griffin. A similar syncline appears
to lie to the north of the Griffin and Parmleysville field, as is evidenced
V the trend of the structure contours in these pools. The writer
sUspects the existence between these two synclines of a broad irregu-
W somewhat flattened anticline, though the position of its axis in the
Parmleysville pool is by no means clear. This fold very probably
Pitches toward the east. A more detailed analysis of the structure as
shown on Plate VI (p. 56) will be made later in the discussion of these
oil pools.
OIL AND GAS FIELDS.

NATURE OF EXAMINATION.

In work for this report only a few of the oil and gas fields of Wayne
bounty were studied in detail, the object being to determine whether
°r not these pools show a definite relation to geologic structure, and

determine also, if possible, the value of geologic work iu the loca-
tion of undiscovered pools in this part of Kentucky. This work was
therefore in the nature of an experiment, only such pools being
elected for study as seemed to offer the best opportunities for quickly
Upping the dip of the Beaver Creek “ sand” and Spann limestone
Member. The following facts regarding these pools are not intended,
therefore, to constitute a detailed report. No attempt is made to
discuss the pools either in the order of their size or of their discovery.
The general distribution of the oil pools of Wayne County and western
=ucCreary County is shown on Plate IV.

STEUBENVILLE OIL FIELD AND ADJACENT TERRITORY.

History—The first well in the Steubenville field was drilled by the
mKentucky Colonel Oil Co. on the William or Sue Jones farm, about 18
Niles south of Steubenville. This well found oil in the Beaver
Creek “sand” at a depth of a little over 400 feet. The date of com-
pletion of this well is not at hand, but the development of the Steuben-
'hle field, which quickly followed, appears to have been most rapid

etween 1904 and 1906. The field was found to be very “ spotted,”
ecauso of changes in porosity of the Beaver Creek “sand,” consid-
epable areas proving to be barren at places which seemed to be espe-
cially favorable on account of the general trend of the pool and the
O°ation of surrounding oil-bearing territory. The initial production
the better wells in this field ranged from 100 to probably 500
arrels a day, but most of them at their best furnished less than 100
arrels a day. The field as developed to November, 1909, extends
r’in the Sue Jones farm south of Steubenville in a direction a little
s’°nth of east for a distance of 5™ or 6 miles, the oil-bearing belt ranging
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from about one-half mile to 1$ miles in width. Very little drilling)
if anj, is now being done in tbe field. The wells decreased rapidly in
daily production as soon as they were put to pumping, and many oi
them have been exhausted and abandoned. Those that still product
yield only a few barrels a day and their output is steadily decreasing
from year to year. In 1909 the total production from this field, as
reported in the Wayne County Outlook, was as follows:

Production of the Steubenville field in 1909.

Barrels. Barrels
AUGUST. oo 4,292
September........iiiiiei 4,58«
October........ 5,784
November... 4,167
December........iiiieciieceeeeeee, 4,715

Total..occs 60,925

This production is equal to a daily average of 167 barrels. This
pool produced 757 barrels for the week ending March 9, 1912.

Oil sand—The Beaver Creek “sand” has furnished practically all
the oil found in the Steubenville field. On the Sue Jones farm this
“sand” (really a limestone) varies, where productive, from 10 to 15
feet in thickness, the pay streak ranging from 2 to 10 feet below the
top of the “sand.” In wells Nos. 2, 3, and 13 in the middle portion
of the field the Beaver Creak “sand” is 10, 20, and 14 feet thick:
respectively. The average thickness of the “sand” on the Mike
Boyles farm and eastward is probably between 10 and 18 feet. No
measurements are at hand of the Beaver Creek “sand” in the are»
immediately surrounding the oil-producing portion, but it is reported
to have been thin or absent in a number of places. Little was noted
regarding the average thickness of the pay streak, but it probably
does not exceed 6 or 8 feet. The depth of wells to the top of the
Beaver Creek “ sand” in the Steubenville field ranges from about 400
to 700 feet, depending largely on the altitude of the surface. The
Chattanooga (“ Black”) shale is mentioned in but few well records.
In the Sue Jones well No. 58 it lies immediately below the Beaver
Creek “ sand” and was penetrated 20 feet. It is 30 feet thick in the
Boston & Jones heirs well No. 10 and in well No. 8 on that farm it
lies 9 feet below the Beaver Creek “ sand.” In the H. McBeath well
it is 50 feet below the Beaver Creek “ sand” and is 35 feet thick.

Structure—From the general structure contour lines on the map
(PL. I1l) it appears that the Spann limestone member on which they
are drawn has a dip toward the east of about 40 feet across the pro-
ductive belt, but this is not certain. It is important to note that the
productive part of the Beaver Creek “ sand” on the samo farm is at a
height of 548 to about 569 feet above sea level. Eastward the pro-
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ductive belt roughly parallels the trend of the structure contours on
Hie Spann limestone member to the edge of the quadrangle, at which
Point the pool appears to occupy the axis of the Spann anticline,
beyond the eastern boundary of the area shown on Plate 111 (p. 34)
the Spann limestone member has not been traced, and the structural
Position of the pool has therefore not been determined.

At Spann post office the Jack Hughes wells Nos. 1 and 2 show the
Heaver Creek “sand” at a height of 506 and 523 feet, respectively,
~n the Boston & Jones heirs farm wells Nos. 1, 2, 4, 6, and 8 show the
°il sand at 526, 527, 520, 538, and 518 feet, respectively, above sea
level. East of Spann, near the edge of the quadrangle, the John
Poston wells Nos. 2 and 13 reach the “ sand” at 502, 475, and 484
loot above sea level. Between the Michael Boyles wells Nos. 8 and
17 the Beaver Creek “ sand” dips from an altitude of 436 feet to 419
Wt. Half a mile from the eastern end of the field the T. C. Morrow
I”ell No. 8 found the Beaver Creek “ sand” at an altitude of 376 feet.
In well No. 6 of this farm it is 305 feet, and in well No. 5it is 299 feet
above sea level. Well No. 5 is on the extreme eastern end of the
Steubenville oil field. Less than 1 mile to the south a well drilled on
Hie Elizabeth Dodson farm found 10 feet of hard close Beaver Creek

sand,” without oil or gas, at an altitude of 389 feet. The above
aititudes on the Beaver Creek “ sand” show that the oil pool in it
M'st Of Spann lies along the north slope of the Spann anticline, the
uPper edge of the oil-bearing belt in the “sand” being almost on a
Wei. East of Spann the upper edge of the productive part of the

sand” dips irregularly about 200 feet in about 2\ miles. In this
Part of the field the available data are too meager to more than
Merely suggest that the oil-bearing belt appears to lie on or near the
t°rth side of the pitching axis of the Spann anticline. It seems
Gxtain that the productive area on and adjacent to the James
Alexander and O. Smith farms south of Spann is south of the axis
°f the Spann anticline. More detailed study may show a close
structural connection between this part of the field and that to the
east, but this is not evident from the material in hand.

Writer— So far as the evidence goes, the Beaver Creek “ sand” has
Urnished little or no water in and adjacent to the Steubenville pool.
JWords of wells drilled below this “ sand” are few, but such as are
iMJilablo report no water, except in the McBeatli well (a log and
Action of which has been given under the heading “ Stratigraphy”),
~bere slightly saline water in considerable quantity was found in the

Peter (?) sandstone at 1,660 feet below the Beaver Creek “ sand.”
(( At an interval of about 270 to 320 feet above the Beaver Creek

sand” on the Steubenville field and adjacent territory is a very
Persistent water-bearing bed or zone which supplies Blue Lick or sul-
Phur water under considerable head. This water is believed to come
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from a limestone bed at or near the top of the “ Waverly” formation
In the T. C. Morrow well No. 5, at the extreme eastern end of the field)
salt water is reported at 110 feet above the Beaver Creek “ sand.”
This is the only salt water reported in the available records of this
field. It appears to come from one of the thin limestone beds within
the “ Waverly” formation. This horizon may furnish salt water in
other wells of which the writer has no record.

Gas.—Gas in considerable quantity was found in many oil wells ir
the Steubenville pool, and several wells on the south and west edges of
the pool have supplied gas alone. Probably the best wells were or
the John Bohon farm, half a mile south of Steubenville, some of whicl
are reported to have had initial daily capacities between 1,000,001
and 3,000,000 cubic feet. This gas is now being utilized for powei
by the Cumberland Pipe Line Co. Sufficient gas is still being pro'

cured from the oil wells to furnish most of the power for pumping
the wells.

Test wells adjacent to the Steubenville field—No attempt has beer
made in this report to locate all the wells that have been drilled ir
and adjacent to the Steubenville field, because many of them have
long since been abandoned and their locations could not be readily
found. The more significant test wells have been plotted on the map'

North of the Steubenville field two wells were drilled on the J. B
Duncan farm by the New Domain Oil & Gas Co. Well No. 1v
located one-fourth mile north of Steubenville; it reached a depth of
about 879 feet below the Chattanooga shale, which is 30 feet thick'

A 15-foot “ shell” was reported at the horizon of the Beaver Creel
“sand” at an elevation of 563 feet above sea level. Well No. 2i
located about 1 mile southeast of Steubenville, reports no Beaver
Creek “ sand” and 34 feet of black Chattanooga shale at an altitude
of 477 feet. This well reached a depth of 1,150 feet, passing through
the horizon of the Sunnybrook “sands.” A well on the Eli CorraH
farm, less than 1 mile east of Steubenville, is reported to have found
18 feet of Beaver Creek “ sand,” but a record of the well could not
be found. The well mouth stands at an elevation of about 917 feet.
A well drilled on the Dr. Joseph Jones farm, about 1J miles northeast
of Steubenville, is said to have found 18 feet of Beaver Creek “ sand,”
but the record of the well was not obtained.

At the time of the writer's visit in July, 1910, two wells had already
been drilled along Meadow Creek, near the eastern edge of the Mon-
ticello quadrangle. The locations of these wells are shown near the
upper right-hand corner of the map (PI. 111, p. 34). Just outside the
guadrangle, on Meadow Creek, eight or more wells have been drilled
on or adjacent to the George Duncan farm. In two or more of these
some oil was found. Another is said to be a moderately productive
gas well.
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i, West of the Steubenville oil field, in the area shown on the map
1 (Pi. I11), a number of test wells have been drilled of which no records
" are at hand. These include one well on the farm of J. H. Duncan,
is °Ue on that of Charles Bock, two on that of Amaziah Kelley, and the
r ~eep well on that of H. McBeath, already discussed. A well on the
I Michael Castillo farm found the top of 16 feetof Beaver Creek “ sand”
at 381 feet and the top of the Chattanooga shale at 422 feet, the height
i °fthe Beaver Creek “ sand” above sea level being 596 feet. This was
J asmall gas well and was without indications of salt water in the
r leaver Creek “ sand.” Wells Nos. 1 and 2 on the J. H. Gregory farm
' (°Und the Beaver Creek “ sand’’ 12 and 15 feet thick at altitudes above
] S&level of 598 and 591 feet, respectively. Both of these wells pro-
( Juiced a little gas and No. | a showing of oil from the Beaver Creek
8and,” which contained no salt water. The top of the Chattanooga
I ~ale in well No. 2 is 26 feet below the bottom of the Beaver Creek
sand.”

South of the Steubenville field several unproductive wells have been
grilled along the valley of ElIk Spring Creek, among them being the
P J. Frogge well No. 1, the Brent Crawford well No. 1, and the
h- Kendrick well No. 1.

Two “ freak” gas wells were drilled in the eastern edge of Monti-
AdHo during 1908. The first well found gas in limestone at 233 feet
ahd on down to 273 feet, the strongest flow coming from the depth

253 feet. The top of the limestone is 176 feet above the Chatta-
nooga shale. The well was completed to a depth of 273 feet on June
>1908, and shut in until August 31, 1908, when it was opened to

rhl deeper. On September 4 it was gaged and is said to have shown
aclosed pressure of 340 pounds to the square inch and a volume of

bout 900,000 cubic feet a day. In this well black sulphur water was
°uud at a depth of 57 feet, gas at 92 feet, and gas and salt water at
feet. Later the well was drilled to the Chattanooga shale, at a
ePth of 400 feet, finding at 387 feet 1 foot of Beaver Creek “ sand,”
J™ichhas an altitude of 529 feet above sea level. No water is reported
clow the gas-bearing strata. In the second well gas was struck at
b°ut the same depth as in No. 1. This well is reported to have had
8llinitial production of 8,500,000 cubic feet a day, with a closed pres-
sbre of 525 pounds to the square inch. The town of Monticello was
~Ped to utilize this gas, but when it was turned into the lines the
I”cssure an(l volume decreased rapidly, and the wells became practi-
G exhausted within a few weeks.
k South of the Steubenville field comparatively few test wells have
ecu drilled for the first few miles. Two wells on the Isaac Draughon
aild Nancy Alexander farms are located near the axis of the Monti-
ho syncline, about 1 miles from the eastern edge of the quad-
ailgle. At a depth of 516 feet the Draughon well reached the
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Chattanooga shale, which was found to be 31 feet thick. Th®
Beaver Creek sand is absent in both of these wells. About a mil®
southeast of the Draughon well four more wells have been drilled
on the A. R. Humble farm, near the head of Dry Fork of Sinking
Creek. Humble well No. 1, drilled by E. T. Coffey & Co., is reported
to have unexpectedly flowed 25 or 30 barrels of oil from shale at ®
depth of 302 feet while the well was being drilled. Humble well
No. 1, drilled by the Union Oil & Development Co., found 14 feet
of Beaver Creek sand at a depth of 605 feet. This sand here h»s
an altitude of 387 feet above the sea and is 8 feet above the Chat'
tanooga shale. Two wells were producing a small amount of ail
from this farm at the time of the writer’s visit in July, 1911.

On another branch of Little Sinking Creek, about three-fourths of
a mile south of the Humble wells, five or more wells have beet
drilled on the Foster or Moore property, one of which was a small
oil well and another appears to be a moderately productive gas well
The others are reported as being unproductive. The mouth of th®
oil well is about 1,162 feet and that of the gas well 1,193 feet abov®
sea level. No records of the wells were obtained.

The locations of all the test wells east and southeast of the Stem
benville oil field are not known. One well, drilled by Clay B. Steel
on the Isaac Baker farm, is reported to have flowed 1,000,000 cubi®
feet of gas from the “ Stray sand” at a depth of 385 feet. Th®
closed gas pressure and the length of time this well produced a®
not known. Other wells on the R. B. Walker and Rhoda Dodson
farms are reported to have been unproductive.

SINKING OIL FIELD.

The Sinking oil field is situated about 2 miles south of the eastern
end of the Steubenville field and less than a mile beyond the eastern
edge of the Monticello quadrangle. It is about 2\ miles long by
one-half to three-fourths of a mile in width. The sketch map (fig. 5)
shows only some of the productive wells in it.

The Sinking field was discovered in 1905 and was not fully devel-
oped in 1909. Most of the wells were small, their initial production
being below 25 barrels. The best well in the pool was Chrisman
No. 7, which produced 435 barrels the first day and at the end of
four months was making 200 barrels a day. The other wells rarely
exceeded 200 barrels a day and decreased rapidly. The best closed
pressures in the gas wells were from about 180 to 200 pounds to the
square inch. The Cyrus Brown well No. 5, drilled by the NcW
Domain Oil & Gas Co. and finished October 6, 1906, had a closed
pressure of 105 pounds and an initial capacity of 1,344,000 cubic
feet a day. The gas came from both the “ Stray” and Beaver Creek
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,<’ands.” This well produced for about three years. AH the oil
M this field comes from the Beaver Creek “ sand.”

Salt water is reported in considerable quantities in the “ Stray
SJd” over parts of this field. A few wells toward the southern

''ut of the field on the T. S. Dick farm report some salt water in
16 Beaver Creek “sand,” but its approximate volume and head
are Hot given in the brief records.
}rery little geologic data of importance are available relative to
field. A single line of spirit levels was run from the northern
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end of the Nancy Chrisman farm to the southern part of the T. S
Dick farm and the elevation of a few wells obtained. The numbed
ranging from 377 to 416 on the map show the altitude of the Beaw*
Creek “sand” in the adjacent wells. From these few altitude!
contour lines on the oil “sand” can not be drawn with accuracy
It should be noted, however, that the altitude of these wells r
practically the same as those in the eastern part of the SteubenviH'

field.
BRATCHER HOLLOW OIL POOL.

About 2 miles west of the Sinking oil field several wells have beef
drilled on the Coffey and Oats property in Bratcher Hollow. TV
best of these wells is reported to have furnished a few barrels of oi
a day when first drilled, but the total production from them e
been very small. In well No. 10 on this property gas is reported t4
have been found in a stray “ sand” about 46 feet above the Beavd
Creek “sand” and at a depth of 606 feet. Some oil was found in i
10-foot pay streak of the Beaver Creek “sand.” No altitudes aboh
sea level of wells in this field were obtained and very little infof
mation is available regarding them

GIBSON OIL POOL.

Six or more wells have been drilled on the Travis Gibson fariD
about 4% miles southeast of Monticello. Some of these wells foutv
considerable gas in the “ stray sand,” which is about 213 feet aboV
the Beaver Creek “sand.” In the Gibson well No. 1, drilled b]
Backer & Co., the Beaver Creek “sand” is reported to have fui'
nished some gas with a closed pressure of 110 pounds to the squab
inch. In wells Nos. 2 and 3, drilled by Wm. Gearing & Co., son)l
oil and salt water are said to have been found in the Beaver Creei
“sand.” No salt water is reported from this “ sand” in the othd
wells. Gibson well No. 5, drilled by Gearing, found the top of th(
Beaver Creek “sand” at a depth of 544 feet, where it is 466 feel
above sea level. This well is said to have produced as much as ™
barrels a day and slowly settled to a steady production of 5 barrel
a day. No good records of these wells were obtained.

Between the Gibson pool and Monticello four or more wells han
been drilled in Elk Spring Valley, on the Oats and Coffey farms, af
of which were unproductive. In one of these, drilled by the Wood Oi1
Co. on the John F. Oats farm, located about 2 miles from MonticellO
6 feet of Beaver Creek “sand” was encountered at a depth of 4h'
feet, where it has an altitude of 514 feet. The Chattanooga shal
in this well is 9 feet below the Beaver Creek “ sand” and is 40 fee
thick. This well reached a depth of 1,254 feet and is reported t
have passed through the “ Pencil cave” (see fig. 2, p. 16) at 1,20*
feet. No water was found below 155 feet in this well.
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BARRIER OIL FIELD.

At Barrier post office less than a dozen wells have been drilled for
°il on the E. Miller and Henry Thompson farms, and possibly on
adjacent property. In a few of these wells oil was found in small
Quantities in the Beaver Creek “ sand,” sufficient to justify pumping
<hern for a short time. In 1909 all these wells had been abandoned.
Level lines were run to the mouth of the E. Williams wells No. 2 and
LTo. 9, and to the Henry Thompson well No. 1, their altitudes being
®B30, 924, and 1,078 feet, respectively. The record of the Henry
Thompson well shows the Beaver Creek “ sand” to be 463 feet above
Sea level at this point. It is 12 feet thick, and lies 23 feet above the
Chattanooga shale. Some gas was found here in a limestone 240
Let above the Beaver Creek “ sand” and salt water at 205 feet above
L. This well was unproductive.

On the map a few unproductive wells are shown to have been
drilled in the southeastern part of the Monticello quadrangle, sur-
reunding the Barrier pool and southeast of Oil Valley.

COOPER-OIL VALLEY OIL FIELD AND THE WESTERN PART OF
WAYNE COUNTY.

Location—The term “ Cooper-Oil Valley field” in this report is
Teant to include all the oil-producing areas in and south of the
Monticello quadrangle from 1] miles west of Cooper to Oil Valley,
a distance of about 4£ miles. The geologic work done in this field
'vas fragmentary and insufficient for drawing accurate structure
c’ntours on the Beaver Creek “ sand.” The same is true of the
c’ntours on the Spann limestone, member. It seems very probable
that the contours on the Spann limestone member may prove to be
quite inaccurate over the area southwest and west of Sumpter and
hooper where no elevations were obtained upon it.

History—One of the first wells drilled for oil in Wayne County
Was put down in 1895 at the forks of Beaver Creek, about 2 miles
&uth of Sumpter post office. This well furnished about 15 barrels
a day from a porous limestone, named by the drillers the Beaver
"reek sand, at a depth of about 480 feet. Salt water is said to have
been found jn iimestone 95 feet from the surface, and, at about 180
@t a considerable amount of Blue Lick or sulphur water. The well
®Lowed little loss in daily production for 10 or 12 years and is said
.? Lave been drowned out by an invasion of water, presumably from

0 overlying water-bearing bed. The next well drilled in this

minify was on the Miller farm, but no facts are at hand regarding

The third well was drilled on the Sandusky property, near
~Qipter, in 1896 or 1897. It began flowing at the rate of about

00 barrels a day, and is said to have maintained this rate for 19

ays- This strike led the Cumberland Pipe Line Co. to lay a pipe

2975%°—Bull. 5/9—14----i
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line to the well from Somerset. With amarket for the oil, drilling wai foi
rapid, a large portion of the Cooper-Oil Valley district being developed
within the three years following.

Structure.—The general structure of the Spann limestone member H
the Cooper-Oil Valley field is shown by red contour lines on the map
(PL. 111, p. 34) to be that of a broad, flat trough, called the Sump
ter syncline, trending almost east and west, roughly parallel to th*
longer axis of the oil-producing belt. Near the eastern end of thf
field the oil is found at or near the axis of the syncline. Westward
from the middle of the field the productive area rises higher an»
higher along this trough, northwest of Cooper, to a point where il
appears to reach well up toward the axis of the Cooper anticline of
the William Hurt, T. S. Oats, and R. E. Vickery farms. The greatest
difference in altitude of the Spann limestone member within the
field is about 100 feet. The variation in altitude of the Beavef
Creek “ sand” within the oil-bearing portion of this field is not known
but it is probably over 100 feet. At the extreme eastern end ¢
the field, on the A. J. Roberts property, the Beaver Creek “ sand’
has an elevation between 430 and 440 feet above sea level. On tb*
B. E. Roberts farm, farther west, the altitude of this sand range«
from about 430 to 470 feet, the highest being in wells farthest west'
On the Coffey farm, along the dividing ridge between EIlk Spring
Valley and Beaver Creek, the oil sand has an altitude of about 48
to 495 feet. Farther south along this ridge, on the Miller property;
in what is locally called the Stillhouse Hollow pool, the oil “sand’
lies at a height of 500 to 516 feet in the wells to which levels wefi
run and of which records were obtained.

Spirit levels were run to a number of wells on the B. S. Huffake>'
farm, north of Sumpter post office, and the records procured. FroF
these data it appears that the structure of the Beaver Creek “ sand’
in this part of the Cooper-Oil Valley field is that shown on the acconi'
panying map (fig. 6).

From the map (fig. 6) it is seen that the exact position of the axt
of the Sumpter syncline is not known, though it appears to lie nortl’
of the Huffaker farm. The position of this fold in the Spann lime'
stone member has not been definitely determined over a considerable
area around Cooper and Sumpter. It will require much more tim(
than could be allotted to this work to map in detail the structure of
the rocks in this vicinity. The Beaver Creek “ sand” has an altitudl
of 480 to 554 feet across the area over which structure contours ah
drawn.

Water.— Special attention should be called to the underground
water in wells on the Huffaker farm as shown in figure 6. An exami
nation of the records of these wells as given in the table at the end
of this bulletin shows that wells Nos. 5, 6, 7, 8, 9, 10, and 12, whici
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j Wnd the oil "sand” at points structurally lowest, furnished no
~ater of any kind, except Blue Lick, in beds from 200 to 300 feet
dove the Beaver Creek "sand.” On the contrary, in some wells

the southern side of the field, where the sand has a higher alti-
,UWK more or less salt water was found. In this connection it should
6 ttoted that probably 200 to 350 feet above the Beaver Creek
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“sand” the “Waverly” formation contains only a few thin beds
limestone. (See fig. 4, p. 25.) In Huffaker well No. 22 salt wat
occurs in two places, at 128 and 30 feet, respectively, above d
Beaver Creek “sand.” The upper salt water entered in suffickl
quantities to require casing off; the lower supply was exhausted 1
pumping. In well No. 24 the salt water was found at 71 feet abb
the Beaver Creek “ sand” in such quantities as to require casing,
well No. 16 very strong salt water was encountered 180 to 170
above the Beaver Creek “sand.” In well No. 20 the salt water w
found 99 feet above the oil “sand.” This “sand” is reported absd
in Huffaker well No. 18, and in No. 19 the bottom of the “ sand’
43 feet above the Chattanooga shale. Considerable salt water Y
found in well No. 3 at a level only 40 feet above the Beaver CW
“sand.” This well was finally exhausted by pumping. The d8
presented show that (1) the salt water is not found in or below f
Beaver Creek “sand” ; (2) it is not found in wells at the lowest plafi
structurally; (3) it occurs at very irregular heights above the
‘(sand” ; (4) it is seemingly most abundantwhere it is farthestabove t
oil “sand” ; and (5) where it occurs a short distance above the Beal*
Creek “ sand” the supply may be exhausted by pumping. These f»c
alone are far too incomplete and local in character to be used
basis for theoretic conclusions, but if such material is carefil
recorded by oil men in future work in this region it may eventud
prove to be of special importance to geologists in settling the quest¥
of the origin and the causes of accumulation of oil and gas in d'
region.

Nothing was learned about the structure of the Beaver Cid
“sand” in the oil field west of the areashown in figure 6. In fact, t
exact outline of the area that has produced oil is not known. 1
altitudes of a few wells on the B. S. Huffaker farm, west of Beav
Creek, and on the William Gregory, William Duncan, and the W -,
Hurt farms were taken, but no records of them were procured. j
the extreme northwest end of the field 5 wells drilled on the R-
Yickerey farm by the New Domain Oil & Gas Co. found the Beat
Creek “sand” at a depth of 403 to 417 feet, the average height of dj
“sand” above sea level being about 501 feet.

The western portion of this field is practically exhausted, and fl
producing wells now remain. A knowledge of the structure of d
part of the field would be of considerable theoretic interest if dey
mined very accurately, but it was thought very doubtful if suffick
data had been preserved by the oil men to justify the time and expef
of attempting such a study. The general dip of the strata indicat'
by the altitudes of the Spann limestone member, as shown on f
map, suggests that the Sumpter syncline ends a short distance ©
of the oil field. The strata rise steeply westward from that pointl
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'tie vicinity of Shearer Valley, beyond which they have not been
J tiiiced.
jj This field shows the same “ spotted” characteristics as the Steuben-
# MUk and the Sinking fields. There appear to have been a number of
li \&Ty productive patches of the Beaver Creek “ sand,” separated by
i I'Tas in which the wells were either small or dry. This condition is
j yrgely due to the character of the “ sand” (limestone), which changes
; 'Lporosity very greatly within short distances. It is probably also
v lji in a less degree to the variation in the structure of the oil “ sand.”
kx Production—The greatest daily production of the largest well in
i Cooper-Oil Valley field is not known. Many wells exceeded 100
; arrels a day, and it is believed that the best well yielded less than
f QP barrels. The field has been fully developed for 10 or 12 years,
i T(Lhas shown more than ordinary lasting qualities in comparison
ILJfith other oil-bearing areas in the Beaver Creek “sand.” The pipe-
i llile reports show that this pool produced about 1,100 barrels a week
j j11909. In March, 1912, it probably did not exceed 100 barrels a
1 ay, many of the wells having been exhausted and abandoned within

theprevious two years.

Test wells in the western part of Wayne County—At the tune of the
"Welopment of the Cooper field a number of dry holes were drilled
d°ng its western margin in an endeavor to find a further extension
Othe field. These were not noted in the field work for this report.
. Near the head of Shearer Valley a well was drilled on the Andrew

°Ung farm, where a good gas flow is reported to have come from
le Beaver Creek “sand.” About half a mile farther north a well
filled by the Wood Oil Co. on the J. B. Huffaker tract is also reported
0 have furnished some gas. In the same valley, about 1J miles
jlOldhwest of Bethesda, a well on the R. B. Hubbard farm is reported
0 have reached the Beaver Creek “sand” at a depth of 475 feet,
vhich, if the report is true, found this “sand” at an altitude of about

0 feet. The wEIll supplied some gas from the “ Stray sand” at a
4QPt_h of about 300 feet. A small gas well was also drilled on the
W K. Gillespie farm, about one-half mile south of Bethesda. This
~eh lies at an altitude between 930 and 945 feet above sea level.
I Mother test well was drilled on the E. H. Wray farm, about three-
jeurths mile northwest of Bethesda. The mouth of this well is about
>°10 feet above sea level. At Flat Rock Springs a dryholewas drilled
T the Levi Ferrel farm, just across Beaver Creek from the springs.
. Dbut half a mile farther downstream sulphur water flows copiously
yotli another “ dry” hole on the M. F. Sexton farm. The deep well
filled to a depth of 2,003 feet at Murl post office found the Beaver
reek “sand” at an estimated height between 570 and 590 feet above

a level. A record of this well is given on page 13 and in figure

(P- 16).

\AvO



52 OIL AND GAS IN WAYNE AND McCREARY COUNTIES, KY.

A number of wells were drilled several years ago on Otter Creel
about miles southeast of Zola. In one or two of these wells, of
the T. B. Kennedy farm, small quantities of oil were found in tfr
Beaver Creek “sand.” One well was drilled on the Frank UpchurcJ
farm and one or more on the It. N. Hicks farm by Ross, Wetzel
Co. The Upchurch well is said to have furnished a small quantit)
of oil from the Beaver Creek “sand.” Hicks well No. 1 is reported
to yield a small quantity of oil with flowing salt water, presumabl)
from the “ Stray sand.” None of these wells have produced in coh’
mercial quantities, and at the time of the writer’s visit no develop'
ment work was being done in this vicinity. It is probable that oth”
wells have been drilled still farther down Otter Creek and in thl
extreme northwestern portion of Wayne County on Cumberland
River and near the mouth of Beaver Creek. This part of the count)
was not visited by the writer.

NORTHERN AND EASTERN PARTS OF WAYNE COUNTY.

Parnell pool—A well was drilled in 1900 by P. M. Berwald on th
Polly Lair farm, about 1 mile from Parnell. This well supplied
about 7 barrels of oil a day from two pay streaks at depths of 5%\
and 692 feet, which are, respectively, 391 and 478 feet below th
Chattanooga shale. This oil has a light-green color, contains mudl
gas, and is highly charged with hydrogen sulphide. The greated
daily capacity, noted above, has been maintained with but littll
loss for the last nine years. Other wells were drilled within 300 fed
of Lair well No. 1 on all sides without finding either oil or gas.

Scattered wells— About a mile north of Parnell a well drilled on thl
Butler farm by Yogler Bros., found the Chattanooga shale at a depti
of 212 feet. This well reached a total depth of 2,050 feet and stopped
in hard white sand, probably the St. Peter sandstone, which contain”
considerable quantities of Blue Lick water. In 1904 or 1905 t\«&
wells were drilled in the valley of Cumberland River, a short distant
north of Mill Springs, on the Shelby Brown and McBeath farms. L
the Brown well the Beaver Creek “sand” was found at a depth d
about 96 feet and the Chattanooga shale 40 feet below it. Sonftl
salt water was found in this well at a depth of 60 to 80 feet. Thl
McBeath well reached a depth of about 900 feet, the Beaver Creell
“sand” being found at 160 feet. A slight show of gas was found if
this well but no salt water. Otherwells have been drilled in the vicinit)
of Mill Springs and Frazier and farther to the west along Cumberland
River, all of which were unproductive. On the Riley Correll fart
near Correll post office, an unproductive well, drilled by the N~1
Domain Oil & Gas Co., found the Beaver Creek “sand” at a dept]
of 413 feet, the “ sand” being 25 feet thick and of good quality. Th
Chattanooga shale in this well was 48 feet thick, the top being 2I
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~et below the “sand.” At Pueblo a dry well was drilled by the New
domain Oil & Gas Co. to a depth of about 1,500 feet, on the Green-
Nille Dick farm. A well drilled by this company on the Eli Walker
farm, about 1b miles southwest of Denny, was also drilled to a depth
°f about 1,500 feet and found a show of oil in the Beaver Creek
sand.” Another dry hole was drilled on this farm by the New
domain Oil & Gas Co., about 1,200 feet north of the first. Four wells
W e since been drilled on this farm by Porter Bros., in one of which
lhout 1 barrel of oil a day was found in the Beaver Creek “sand.”
f'he other wells were said to have been dry. In this part of the
ocounty a small pool was developed on the Brown & Nixon farm by
Wut six wells, drilled by the New Domain Oil & Gas Co. The first
~ell reached a depth of 1,500 feet and was dry. The second had an
filial daily production of 200 to 400 barrels. Two other wells near
fifis one produced from 5 to 10 barrels a day and two others were
8Uall gas wells. The production of this pool ran down rapidly and the
field was exhausted in less than two years. All the oil came from the
leaver Creek “ sand.”

On Fannys Creek a small pool has been developed by a number of
yells on and adjacent to the J. T. Tompkins farm. No information
Mregard to this pool is available.

Scattered wells and small pools in the southern part

OF WAYNE COUNTY.

The general position of test wells and the producing areas in the
s’uthern part of Wayne County is shown on Plate V.

CORDER POOL.

In the southeastern portion of Wayne County, or just across the
IUe in McCreary County, on Middle South Fork River, oil was found
a Humber of years ago on the James Corder property. This pool
Issaid to have furnished a well with a capacity of more than 2,000
~rrels a day from the “ Stray sand,” about 200 feet above the
yeaver Creek “sand” and at a depth of less than 300 feet. This oil
~ reported to have come entirely from crevices in a gray limestone.
1lhe wells were very short lived,, the oil giving way to water. This
held was not visited by the writer and no detailed information is

bailable regarding it.

JOHNSON FORK POOL.

In 1908 a small oil pool was developed on Johnson Fork, about"
~*niles north of Parmleysville, by the Demsey Oil Co. In November,
09, this pool consisted of 17 producing wells on the Aaron Barrier
and Miles Gregory farms. These wells found oil in the “ Stray sand”
~ adepth of 200 to 250 feet. This oil is said to come entirely from
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crevices in a grayish limestone within a zone of about 50 feet. The
wells had an initial production from a few barrels up to as much as
200 barrels a day, the average being over 50 barrels. Two or more
gas wells have been drilled on the western side of this pool, on the
Preston Miller farm, which have furnished closed pressures of 40 to
50 pounds, and initial capacities up to probably more than 1,000,000
feet a day for a short period. This pool is located at a point where
the height of the Beaver Creek “ sand” is from 400 to about 420 feet
above sea level.

In the Johnson Fork pool salt water has been reported in three
wells, into one of which it entered in sufficient quantities to shut off
the flow of oil. No water was reported from the Beaver Creek “ sand
in this field. All of the four wells drilled to the Beaver Creek “ sand
in this pool were unproductive. The “sand” is reported to rang6
from 5 to less than 10 feet in thickness and as a rule to be hard and
close.

ROCKY BRANCH POOL.

During the fall of 1909 four wells were drilled on Rocky Branchi

about I-! miles southeast of the Johnson Fork pool. In well No. 2
on the Grant Roberts farm, at a depth of 187 feet, oil was found which
rose to a height of 125 feet above the “ Stray sand.” In wells Nos. 1

and 2 on the R. G. Bell farm the Beaver Creek “ sand’: was reached
at depths of 501 and 598 feet, respectively, the “ sand” being 15 feet
thick in well No. 1 and 12 feet thick in well No. 2. In well No. 2 ail
was found in the “ Stray sand” at a depth of 380 feet. Along Roth
Creek, in the southeastern part of Wayne County, and the south’
western part of McCreary County, a number of wells have been
drilled, in some of which small quantities of oil were found in the
Beaver Creek “ sand,” but no pools of commercial size have yet been
developed. Also a small pool of oil has been developed by probably
half a dozen wells on South Fork River, on the Cockrill & Keeney
property, but no information in regard to this territory has been
collected.

SUNNYBROOK POOL.

A well was drilled in 1901 on the J. S. Bertram farm, near Sunny'
brook, in the extreme southwestern portion of Wayne County. This
well found oil in what came to be known as the Sunnybrook “ sand”
and began producing at the rate of about 200 barrels a day. Between
1901 and 1903 this pool was fully developed; its length was about
1J miles and its average width about 1,000 feet. Most of the oil was j
found at a depth of about 550 feet below the Chattanooga shale. It 1
is said to have come mainly from crevices in the porous limestone,
which is of Ordovician age. The productive areawas on the farms of
J. S. Bertram, J. C. Bertram, R. S. Bertram, C. T. Dalton, Geary &
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0/"addell, Lizzie Lester, and B. E. Peercy. Many of the wells pro-’
Gd as much as 100 barrels a day, but few of them exceeded 200
arrels a day. The pool was very short lived. Within afew months
,(r the first well was drilled water appeared in this well and slowly
j~roached on the oil-producing territory until the entire area was
°°ded and the wells produced water exclusively. Wells threatened
y the encroachment of this water doubled their capacities for a short
Ittle preceding the appearance of water in them, after which the
ange was very rapid from oil to water. The J. S. Bertram well
7H waspumping 75 to 8o barrels a day and increased to 150 barrels
j'Ibin one week, but then within 24 hours changed entirely to water.
d]&fle%OQ this pool had been entirely exhausted and the wells aban-
ied.

DRY FORK POOL.

1902 to 1904 the Mayfield Oil Co. opened up a small oil pool on

Jly Pork, about 2\ miles south of Slickford. This pool had a maxi-

jtttlti production of about 275 barrels a day from about 20 wells in

I6Beaver Creek “sand.” In 1909 it had an estimated production of

f, °Ut 25 barrels a day from 14 wells. No other details regarding this
19 Were obtained.

SLICKFORD OIL FIELD.

Tlle flrst wep drilled in this held, and probably one of the first
0,. S in Wayne County, was put down on the Morgan farm near
Jtekford. Oil from this well was hauled by wagon to Rowena on

ehtucky River and shipped by boat to Nashville. No detailed
]1'(Ords of these old wells are at hand. They are reported to have
,,°0d from 200 to 400 feet in depth. It is estimated that the Beaver

“sand” in this vicinity is about 400 feet from the surface in
le valleys, and it is possible that this old well procured oil from that
ratum. On the Cyrus Brown farm a small well produced about

"0 barrels of oil from this shallow “sand” at a depth of about
2°0 feet.

j, ™ Well drilled on the Ruth Upchurch farm in 1905 by the Turkey
°ck Oil & Gas Co. began producing about 150 barrels a day from
Beaver Creek “ sand.” This well led to the development of what
*SReally called the Turkey Rock pool of the Slickford field, which
vj~rs all or a portion of the following farms: Ruth Upchurch, C. A.

'‘biams, A. M. Williams, William Marsh, State National Bank,
~ T. Davis, G. W. Morris, J. F. Young, W. A. Young, M. E. Hall,

avidson, Hicks, James Coope, and J. A. Brown. In 1909 about
j ®Producing wells had been drilled in this pool. At that time the
M tal production of the field was about 200 barrels a day. Salt water
yas found at a number of places in the “ Stray sand” in this field.

ery salty water has been reported from the Beaver Creek “ sand” at
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places along the northern edge of the field, where it is said to increasc
in amount with pumping and to seriously retard production. N5
spirit-level lines were run in this field, and only a portion of it is show'1
on the farm line map (PI. Y).

YOUNG POOL.

A small oil pool was developed a number of years ago on the left
fork of Beaver Creek, about 3\ miles southwest of Sumpter, by aboul
10 or 15 wells on the W. A. Young and J. H. Edwards farms. Th':
pool lies in the “ Stray sand” at a depth of about 150 feet. Thl
largest wells produce about 200 barrels a day but were pumped oift
within one or two months. No water is said to have been found witll
the oil in this pool.

PAEMLEY SVILLE DISTRICT.

In this report the Parmleysville district includes the Mount Pisgah
Parmleysville, and Griffin oil fields, as shown on Plate VI. Spirit
level lines were run to many of the wells in this district, and the dip
of the Beaver Creek “sand” was ascertained in more or less detdft
over a considerable part of the producing areas. The object of tkb
work was to determine the approximate structural relationship
these three fields, so that their structure might be compared witft
that of the Steubenville and the Cooper-Oil Valley fields. The worft
was reconnaissance in nature, and therefore the structure which i5
shown by the red contours on Plate VI may be more or less in errofi
especially where the contours are dotted.

MOUNT PISGAH FIELD.

History—Gas was found several years ago in considerable quanti'
ties in the “ Stray sand” in four or five wells drilled on the K. 'T
Turner farm, about 1\ miles east of Mount Pisgah. Some of these
wells are reported to have had an initial daily capacity of more thaP
1,000,000 cubic feet. One or two of them found good shows of oil iP
the “ Stray sand.” The gas wells were short lived and have long bedl
abandoned.

A number of other wells were drilled northwest of Mount Pisgah oh
what is now the Alfred Cooper farm, in two or three of which a small
production of oil was obtained from the Beaver Creek “ sand.” Ga-
wells were also found in this “sand” on the Keeton farm, west o
Mount Pisgah. In 1908 the Wood Oil Co. drilled a well on the H. i’
Hurt farm, which began flowing at a rate of several hundred barrel5
a day from the Beaver Creek “sand.” Other wells on this farm ai®
on the S. C. Dobbs, T. B. Dobbs, and Alfred Cooper farms have d®
veloped a pood covering less than 1 square mile, which in March, 1912»
was being slowly extended. Practically all the oil in this pool come5
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/°0i the Beaver Creek “sand,” though small quantities were found
N the “ Stray sand” in a few wells. In most of the wells the initial
y capacity was less than 50 barrels, but in a few of them it was as
¢h as 150 to 200 barrels. Gas which had an initial closed pressure
g bout 145 pounds, was obtained in the Beaver Creek “ sand” on the
th™ ~°kbs farm, at the western end of the field. The capacities of
r Ge wells are not known. In this pool the Beaver Creek “ sand”
frem a thin film to probably 30 feet in thickness, and, as else-
ere in ¢his county, it is a gray to brown calcitic cherty limestone,
~2 between 4 and 20 feet above the Chattanooga shale.
tructure—The Mount Pisgah field appears to occupy the western
r °f a broad flat-bottomed trough which extends almost due east
the field. The structure is very similar to that of the western
Sc-'f both the Steubenville and the Cooper-Oil Valley fields de-
n ik above. At the western side of the field the top of the Beaver
jgeeb “ sand” ranges from about 500 to 530 feet above sea level. It
Probably as low as 440 feet above sea level at the eastern end of the
I = These altitudes are almost identical with those given above
both the Steubenville and the Cooper-Qil Valley fields, showing a
arkable uniformity in the height of the Beaver Creek “sand”
« lere d is oil producing in this county. The dip of the Beaver Creek
Seod” m the Mount Pisgah field is shown by contour on Plate VI.
Mer—No salt water is found in or below the Beaver Creek “ sand”
ne Mount Pisgah field. It is found, however, in considerable
fe over most of the field in the “ Stray sand” at 150 to 200
j8( above the Beaver Creek. In the Alfred Cooper well No. 1, which
fiel’ile  tte ~ree producing wells at the extreme south end of the
nc 8t water flowed from a limestone 166 feet above the Beaver
reek ‘Qand." In the Cooper wells Nos. 3, 6, and 7, on the same
ﬁirm>Very salty water was found 120 to 129 feet above the Beaver
Lreek “ gang.’

PAEMLEYSVILLE FIELD.

'Mory.—Parmleysville field, as developed up to November, 1909,

Jnj 18 a roughly triangular area, each side of which is about 2]
Cr,? h'bgth. The oil in this field comes entirely from the Beaver
ab< V<<saiub” which lies at an altitude between 400 and 500 feet
jOfF Ve sea level. The largest well in the field is not known. The
a} hoeton well No. 3, at the extreme west end, began producing
1Pb barrels a day, and maintained a daily production of more

1, barrels for the first year. Other good wells were obtained on
pro, iLiNes Burnett farm at the northern end of the field. The initial
bui'(. °f most of the wells in this field ranged from 2 to 40

0f ~ saday. The development began in the southwestern portion
afl(Jle bold, where a small pool was found on the John Keeton farm,
another on the Alvis Hurt, Cullen Koger, and adjoining farms.
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At about this time another small pool was developed on the M. W1
Powers property, just south of Parmleysville post office. In 1907 of
1908 the Parmleysville field w'as extended to the northeast by t#
development of a very productive pool on the James Burnett, W.
Powers, Foster, Davis, and Faust farms.

The Beaver Creek “sand” in this region varies greatly in thickness
and character. The gas pressure in it appears to have not exceeded
150 pounds to the square inch. The rate of decrease of production
in the field is much less rapid than that of most of the fields of Way#
County. The field is now down to a settled production, which b
slowly decreasing from year to year. Many of the wells have already
been exhausted and abandoned.

Structure—For lack of time the structure of the Parmleysville poo!
could not be mapped in detail. Levels were run to a few wells on t#
John Keeton, Alvis Hurt, and J. R. Bell farms in the southwestern
part of the pool, and to most of the wells on the James Burnett far#) j
and to some on the M. W. Powers, F. Foster, Marcus Foster, and j
Davis farms in the northeastern part of the field. Records of nearly
all these wells were supplied by the owners, and it is believed thfd j
the contour lines, as shown on Plate VI, depict the general structure
°f the Beaver Creek “ sand” fairly accurately. From these contour
lines it will be seen that the Beaver Creek “ sand” dips steeply to the
north around the northeast margin of the pool, and that the low# j
side of the productive area is bounded very closely by the 400-foot
contour. The altitude suggests that the Parmleysville pool occupies
a broad, flat terrace or a flat-topped anticline in the Beaver Creek
“sand,” where it lies at an altitude of about 400 to 475 feet above i
sea level.

Water.—Little water is reported in and below the Beaver Creek
“sand” in the Parmleysville field. The ‘‘Stray sand” in thisfield, as j
in most other fields of Wayne County, carries water, which is reported
in some wells to be salty, but no other details regarding the water in
this “sand” are at hand. The Parmleysville field is separated by |
about a mile of barren territory from the Mount Pisgah field on the j
west and by about the same distance from the Griffin field on the east- |
The character of the sand” between these fields is not known, but
in a few of the dry holes in these areas it is reported to be absent,
and in others hard and close, without oil, gas, or water.

GRIFFIN FIELD.

History.—The Griffin field has been developed since the spring of
1909, at which time a few scattered wells had been drilled on tl# j
James Rice and J. W. Steel farms. In January, 1912, this field con'
sisted of two or three more or less completely isolated areas, the
territory between which had not been fully developed. One of these
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developed localities was on the William Gregory and James Gregory
‘rmvs at the extreme western end of the field. This pool also included
®°nie wells on the Rice and Clark tracts. Another pool had been
airly well outlined by dry holes to the east on the J. W. Steel farm,
Just north of Griffin. A similar pool had also been partly developed
arther to the east, on the Rock Creek Property Co.'s farm. This
Pe°°l was separated from another about |i miles northeast of Griffin
(1 Rie Denny heirs’ property. It seems probable that future devel-
°Phent will connect some of these pools.
q’as and some oil have been found in a number of wells in the
ray sand,” but most of the oil comes from the Beaver Creek
sand,” which lies at a depth of 400 to 500 feet. The best well in
le field did not exceed 300 barrels a day. The average wells range
Q15 to probably 30 barrels a day, though a few wells have a dailv
Precluction of more than 100 barrels. The Beaver Creek “ sand”
j'anges in thickness from a feather edge to about 30 feet, averaging
6tween 15 and 20 feet. It shows its customary abrupt variation in
Perosity from well to well.

Structure—The dip of the Beaver Creek “sand” in part of the
_mfin field is shown by the red contours on Plate VI. At the time
ield \york was done the pool had not reached a state of development
that would enable a detailed structural map to be made of the Beaver

reek “sand” for all the productive territory. The contours show
., aa the lower edge of the productive area in the Beaver Creek
sand” is closely outlined by the 320-foot contour and that the
j"~Shest point on the “sand” which has been found to contain oil is

S than 400 feet above sea level. The pool appears to lie along
tfie orthern side of an anticline which crosses Little South Fork
ah°ut one-fourth mile southwest of Griffin, except a small area on
~° Rock Creek Property Co.'s farm, about three-fourths of a mile
Southeast of Griffin, and the two small producing wells on the Cephas

Ice farm. These areas appear to lie on the south side of this fold
~ about the same altitude. At the time field work was done a num-

°f wells on the E. L. Foster and James Rice farms, which are
°wn on the map, had not been drilled. The dip of the Beaver
eek “sand” in this portion of the field is therefore somewhat in
q Iifit-  No records of the wells drilled by Rust & Co. on the James
r®gory farm could be secured. It seems probable, however, that in
ab M’ N on fiarm the Beaver Creek “ sand” has an altitude of
out 3so feet above sea level, and therefore is at approximately the

Shest point where oil has been found in the Beaver Creek “ sand”

Rfis field. The structure contours indicate that a broad syncline
thists in the Beaver Creek “sand” somewhere to the northeast of
to6 P°°l, but work was not extended over sufficient territory

Permit the mapping of this trough.
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Water—No salt water was found in the Beaver Creek “sand” L
the Griffin field. In the J. W. Steel well No. 1 fresh water was re'
ported at a depth of 40 feet and sulphur water with some gas at 140
feet. More gas was found at a depth of 220 to 260 feet and oil &
306 feet. In the J. W. Steel well No. 3 sulphur water was found at
145 to 148 feet. In the records at hand no salt water is reported &
coming from the “ Stray sand,” which lies from 150 to 200 feet aboV®
the Beaver Creek “ sand.”

Future extensions of the Griffinfield— It seems probable that exte»'
sions to the Griffin field may be made along a belt where the Beaver
Creek “sand” lies at an altitude between 320 and 380 feet above &
level. The direction of the contours, as shown on Plate VI, indicates
that this belt will be found to include some undeveloped territory
west of the new wells that have been drilled on the E. L. Foster and
James Rice farms, west of the Griffin-Parmleysville Road. The
extension of the pool in this direction appears to be made possible by
the shallow trough which passes across the James Rice farm a short
distance west of the crossroads 1 mile northeast of Griffin. No data
are at hand, however, to show how far this trough extends to the west'
It is known that the Beaver Creek “ sand” rises toward the west, and
it is therefore probable that the oil territory may extend to or beyond
the top of the hill south of the Griffin-Parmleysville Road. This
extension, of course, is dependent on the continuation of an open
porous pay streak in the Beaver Creek “sand.” Another possible
extension to the Griffin field appears to be along a narrow belt passing
east from the bend in Little South Fork, about half a mile northeast
of Griffin. Wells located in this belt above the 320-foot contour, &S
shown on Plate VI, should have a good chance of getting oil if the
Beaver Creek “sand” is of fair quality. In fact, there is no struc-
tural reason why the productive territory may not extend in this
direction to the small pool on the Denny heirs’ property. Two well®
on the Cephas Rice farm, south of Griffin, and the five producing wells
on the Rock Creek Property Co. farm, southeast of Griffin, suggest
strongly that a pool may be developed along the southern side of the
anticline between these developments. The three dry holes on the
J. W. Steel property between these developments may indicate a poor
qguality of sand in this area./ As a purely wildcat undertaking, the
territory in the vicinity of the Pilot Rock, south of Griffin, and as far
west as Little South Fork, may prove worthy of a test. In the north-
western part of the Griffin field it seems probable that a further exten-
sion of the field may be made by wells drilled a little west or north
from the William Gregory well No. 1 of Rust & Co. All these sug'
gestions are based on structural conditions alone and do not take into
account the quality of the Beaver Creek “ sand.”
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GENERAL CONCLUSIONS.

As shown by the foregoing data the productive areas in the Beaver
Jreek “sand,” so far as they have been examined in Wayne County,
,d°w a structural relationship, which may be briefly summarized as

ows: The height of the producing area in the Beaver Creek “ sand”
M the Steubenville field ranges from a maximum of about 560 feet
~t the western end of the field to about 300 feet at the eastern end,
ile Pool being situated on the north slope of the Spann anticline and,
ilpthe western end, at the head of a canoe-shaped syncline which
itches toward the east.

,n the western end of the Cooper-Oil Valley field the maximum

titude of the Beaver Creek “ sand” in the producing area is between
g and 570 feet, where the field occupies the western end of the
‘ympter syncline, the productive part of the sand in this syncline
Upping to the east with an altitude of about 430 feet at Oil Valley.
<« ki the Parmleysville district the highest portion of the Beaver Creek
. Sand” is in the western portion of the Mount Pisgah pool, where it
8about 520 feet above sea level. Eastward from this point the pro-
motive area in this “ sand” decreases in altitude to about 400 feet
~ the northeastern edge of the Parmleysville pool, and in the Griffin
e*d the altitude of the oil-bearing portion of the Beaver Creek “ sand”
P'"Uhes a minimum of about 320 feet. The geologic similarities of
ilose three districts are (1) the clearly marked tendency of the oil to
'i®uPy the sides and bottoms of structural troughs; (2) the definite
ecrease in altitude of the sand in the productive areas from west to
Gast in each district; and (3) the approximately uniform altitude of
h°ols in the Beaver Creek “ sand.”

hhis tendency of the various fields toward a definite structural
Rouping seems more remarkable when the variability in porosity and
ré irregularity in distribution of the Beaver Creek “sand” is con-
udered. The possibility of this tendency being due in part to the
"dder distribution of this limestone in structure troughs than on the
a,\)aoert anticlines, because of conditions of deposition or because it

mark the horizon of an unconformity, can not, for want of data,

6 discussed in this paper. That this relation does exist between the

~Picture of the Beaver Creek “ sand” and its oil-bearing areas is the

&t of special importance to oil men. The fragmental and discon-

n°cvVd data presented above probably justify the assertion that

~eed detailed geologic maps of Wayne County and of similar terri-
10 :

ry to the north and to the south should enable any practical
dl man who will take the trouble to study and understand them
t(,) s® place his test wells in undeveloped areas as to increase his
dances of getting oil between 50 and 75 per cent over the ordinary
ddcatting methods. There is every reason to suppose that many
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other profitable oil pools will be found eventually in districts in aB
adjacent to Wayne County. The structural conditions here SEEMt
favor the practical application of geology in finding these pools.

TECHNOLOGY.

Most of the drilling to the Beaver Creek "sand” is done with dr$
ing machines. The wells are shallow, ranging from about 400 »
1,000 feet in depth. A single string of 6J casing is generally used
shut off all water, which usually occurs above the "Waverly” form?y
tion. The cost of drilling a well to the Beaver Creek "sand” and@
putting it to pumping ranges from about $1,000 to $2,000. A lair6
item of this cost is hauling. The oil fields, especially in the southelj
part of the county, are remote from railroads. Most of the oil-"»
supplies are brought in to the fields from Burnside, a station on »
Queen & Crescent Railroad, 20 to 40 miles distant. ,

A good macadamized pike connects Burnside and Monticello, dll
other roads extend from Monticello to Oil Valley and Cooper. ~
the mountainous region south of these places the roads are usua®
very bad, being both steep and rocky.

In some districts considerable difficulty is experienced during dr
seasons in procuring a sufficient supply of water. Wood for fuel
plentiful and fairly cheap. Coal is in places available from local
banks at a reasonable price. Gas engines, to which a number of
are shackled, are generally used for pumping.

ANALYSES OF OIL FROM WAYNE COUNTY POOLS.

The following list of analyses of oil from Wayne County is Jr
printed from ‘The production of petroleum in 1909” by David o
Day:

1U. S. Geol. Survey Mineral Resources, 1909, pt. 2, pp. 412-413,1911.
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Well records of Wayne County, Ky.— Continued.
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IN WAYNE AND McCREARY COUNTIES,
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Well records of Wayne County, Ky.— Continued.

Estimated capacity, s barrels.
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Well records of Wayne County, Ky.—Continued.

WELL RECORDS. 77
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Well records of Wayne County, Ky.— Continued.

OIL AND GAS IN WAYNE AND

»

~ftd
111

a
I

4

"o}

¢id
<i5

oo

Fawe

e 4 Q)

So»

SO

E— Q=g

biss3

Sglg%

BSStS

eo+ta _i2 £ a

NcJ3 s J
9°SpM~

m*S "|S

Hghdh

McCREARY COUNTIES, KY.

8 e
t* «mSmE»
1S Sa-

St

’L'Si*I

S B J| .
(Boa

» -

JisinSg
[o]
& 11
I <0
© Sg
®8 o°
fs S
'm§ s.a
9% 9
0 &®
c (o3

«1

E% * ol
£ 8" 1
Bﬁ?é %’a

4 O«

S ”Rm -ln3®+ %5 |

ft Bias

P it
Riviv FeSu

0S2

"mSB
i)
AN

REP

egill-*!

;2;% gszpsé

739 d GOl &d fi

th Magifto

-

@& 06. Blue
© Gas at

IN)

Eé:

A Nov

ter at

[e¢]
¥

@i

,O°

> Ra

Fah ot Fad 2

feet.
.906.

KkH

(MO0

B

o2

29755°—

=g - .
305 i
O0Rw .22
4580 S-AT
aecs]
S«r:
ftg feit Sow
97 ®g o®
FtA o W g%
Bare? Igll
t'g&_»m A ttog
ﬁ%qg% Lty
)
-SI's aH
2@
& % >
.réﬁ«z ﬂ§
[e3]
o ©
3 3 1o
EERECHANN® &P KPRSONY  ©
srteom'd to
it
W2 > 03 5%
Pi- gj?;l -g-B g{ﬁ
i ,{#m,\
gj ®®0.53<D> ©
Wi dee!
f5§||3 °-N g
ahhRAR - ﬁﬁﬁﬁﬁm

WELL EECOEDS.

b B

s
ft
A
ft

Bull.

579—14——6

557

1,012

12

«ft 'dftd

>0
>0

>0

>0

>0

79

Qo

n &

[«

Se &
;;.wu:
>



80

Well records of Wayne County, Ky.— Continued.

OIL AND GAS IN WAYNE AND McCREARY COUNTIES, KY.
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Well records of Wayne County, Ky.— Continued.

OIL AND GAS IN WAYNE AND McCBEABY COUNTIES, KY.
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Well records of Wayne County, Ky.— Continued.

OIL AND GAS IN WAYNE AND McCBEARY COUNTIES, KY.
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WELL RECORDS.

KY.

OIL AND GAS IN WAYNE AND McCREARY COUNTIES,
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Well records of Wayne County, Ky.— Continued.
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Well records of Wayne County, Ky.— Continued.
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Well records of Wayne County, Ky.—Continued.
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INDEX.

A.
Page.
Acknowledgments to those aiding................... 9
Analyses of oil, table of............c.cccooiiiiiiiiiinns 62-63
B.

Barnes (J. W.) well, record of
record of, figure showing

Barrier oil field, description of

Beaver Creek, location and character of.
sections on

Beaver Creek “ sand,’
specimens from, views of
structure CONtOUrs ON.........cccceeveiiiincierininas
See also 'particular fields, wells, etc.

Bethesda, wells near. 51
Big Sinking Creek, location of: 9
well on, record of... 14-15
figure showing 16

Black shale. see Chattanooga shale.
Blue Lick water, source of...........ccccceeeeunennn 41-42,47

Boyle limestone, occurrence and character of. 24

Bratcher Hollow oil pool, description of.................... 46

Brown (Cyrus) well, record of. 13-14,44-45,55,66-67
record of, figure showing...........c..cccceeninene 16

C.

Carboniferous system, character of.. 24
section of, figure showing 25
See also Mississippian; Pennsylvanian.

Chattanooga shale, correlation of.......... ..........
occurrence and character of. 17,23

section of.
Chazyan series, classification o f
Cincinnati anticline, rocks on....
rocks on, figure showing
Cincinnatian series, classification o
Contours, structure. See Structure contours.

Cooper anticline, structure of. 38
Cooper-Oil Valley field, history o 47-48
location of. v
map of...... 49

oil from, analysis o 63
oilsand in.............. 48,50
production from 51

structure of.
water in

Corder pool, description of. 53
Correll, wells near.. 52-53
D.

Hay, D. T., analyses by. 62
Benny, wells near 53

Devonian system, distribution and character
OF o 11,23-24
section of.... 23
Drainage, description of. 9-10
Drilling, methods of. 62
Dry Fork, wells on... . 4
Dry Fork pool, description of...........c.ccccoeeeene 55

Economic conditions, abstract of..................... 62
Eden shale, occurrence and character of 18-20
Elk Spring Creek, location of

sections on
wells on....
F.
Fannys Creek, wells on 53
Field work, extent of.... 8-9
Foerste, A., classification by. 18
correlation by 25
section by 2
Frazier, wells near 52
G.
Gas fields. see Oil and gas fi
Geology, description of............ccccccviiiiicnnn, 11-39
Gibson oil pool, description of. 46
Girty, G. H., correlation by.. 32

Griffin field, Beaver Creek sand from, view of 28

extensions of . 60
history of.. 58-59
structure o 59,61
water in....... 60
well in, record of.. 15,60
record of, figure showing 16
H.
Highbridge formation, occurrence and char-
acter of.... 18,20,21
Hoeing, J.B., classification by.. 18
l.
Index map, figure showing...........cccccceevvvviiennnns 7
J.
Jessamine series, occurrence and character of. 18
Johnson Fork pool, description of...............ccc..... 53-54
oil from, analysis Of..........ccccoceinincncncnncn 63
Jordan & McGowan well, record of __ 12-13,17,88
record of, figure showing.............cccoccninne 16
K.
Kentucky, cooperation with. 8
Kindle, E. M., correlation by... 25
SECLIONS DY ..o 22
L.
Lee formation, distribution and character of. 34
Lexington formation, occurrence and charac-

Little Cub Creek, section on....
Little Sinking Creek, wells on.

Little South Fork, location of.. 9
Little South Fork district, map of 56
Location of area.... 7

map showing. 7

103
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McBeath (H.) well, record of.............cc..... 12,17,88
record of, figure showing... 16

McCreary County, location of.. 7
location of, map showing 7

Map of Little South For 1 district. 56
of part of Monticello quadrangl 34
of Wayne County... 38,54

Map, index, showing location of area. 7

Matson, G. C., classification by..........ccccccoveeenne 19-20
Maysville formation, occurrence and charac-
..18-20

Meadow Creek, wells on 42

Mill Springs, wells near. 52

Mississippian series, deposition of . 24

distribution and character of.. .11,24-34

oil sands iN.......ccooiiiiiiii 35
See also Waverly formation.

section of, figure showing..........cc.cccceeninen 25

structure of.
subdivisions of
Mohawkian series, classi
Monticello, sections near.
topography near
wells near
Monticello district, structure of.

wells near
Monticello quadrangle, map of part o 34
Monticello syncline, wells on.........c.ccccocoene 43
Mount Pisgah field, Beaver Creek sand from,
view of
historyo f.
structure of...
water in
Murl, well at, record of. 13,51
well at, record of, figure showing............... 16
N.
Newman limestone, distribution and char-
acter of 25,29-32

sections of.. 25-31

Norwood, C. J., aid of

O.

Oil and gas fields, conclusions on....................... 61-62
description of...
examination of...

Oil sands, structure and position of.
structure of, determination of.

Ordovician rocks, classification of..
distribution and character of.
wells in, sections of

figures showing

Otter Creek, location and character of.
wells on

Parmleysville, sections near..
Parmleysville district, description of.
structure of.
Parmleysville field, history o
oil from, analysis of.
structure of
water in
Parnell, section near.
wells near

INDEX.

Page.
Parnell pool, description of. 52
oil from, analysis of.. 63
Pencil cave, occurrence and character of. 17,21

Pennington shale, distribution and character

section of
See also Spann limestone member.
Pennsylvanian series, distribution and char-
acter of.......... 11,24,34
section of, figure sho!
Plan of report....
Pottsville group, distributionand character of #

Pueblo, wells near............ccccooiiiiiininicins 53
R.
Relief, description of ...........ccccooiiiiniiiiii 10
Richmond formation, occurrence and char-
acter of. 18,20

Rockcastle conglomerate member, distribu-
tion and character of.
Rock Creek, location of... :..........
WellS 0N 54
Rock Creek Property Co. well, record of. 15,60,96-97
record of, figure showing
Rocks exposed, description of....
Rocks not exposed, description of

Rocky Branch pool, description of 4
oil from, analysis of...

St. Peter sandstone, occurrence and character

Shearer Valley, wells in
Silurian system, distribu

position of, figure showing . 22
Sink holes, prevalence of.... 9-10
44-46

Sinking oil field, description of.
map of TR . 45

oil from, analysis o 63
Slickford oilfield, description of. 55-56
South Fork, location of. . 9

wells on.. B
Spann anticline, structure of.. . 37
Spann limestone member, distribution and

character of 33-34

structure contours on.. 9,36

determination of. 9

plate showing... .
Steubenville, wells Near...............cccoo.covevvrnrvennn. 42-44
wells near, records of. 12
record of, figures showing. 16
Steubenville oil field, gasin 42
history of. 39

[oTT T e . OO 40

40

production of
structure of.

water in
wells of. .
Steubenville syncline, structure of.................. 37
Stillhouse Hollow pool, structure in 48
Stratigraphy, description of. n-34
Stray sand, oil and gas from..........c.ccccceceeenenn 2
See also *particular districts, wells, etc.
36-39

Structure, details of ...........c.ccoceeiveiicieeccees
general features of.
mapping of




INDEX, 105
Page. Page.
Structure contours, accuracy of 36 Waverly formation, oil sands in.. 28-29

description of .35-36

Sumpter, wells near 47
Sumpter syncline, structure of. 38
Sunnybrook pool, description of..............c.ccc..... 54-55
Sunnybrook sands, occurrence and character
OF 17,21,54
T.

Topography, descrip
Trenton group, classification of...
Turkey Rock pool, description o .

oil from, analysis Of...........cccceiiniiininens 63

u.
Ulrich, E. O., classification by............c.c.ccccee.. 19
W.
Walker (E. R.) well, record of ...........ccccccenen 14-15
record of, figure showing 16
Waverly formation, correlation o .. sl
distribution and character of........................ 25-29

sections Of.........cccccevens 26-27
Wayne County, location of. 7
location of, map showing. 7
maps of... 38,54
northern and eastern parts of, wellsin... 52-53

southern part of, wells in
western part of, wells in..
Wells, cost of
drilling of, methods of
oil from, analyses of...............
records of, alphabetic listof................cc.c..... 64-101
See also particular fields.
Winchester limestone, occurrence and char-

acter of ... 20
Y.

Y oung pool, description of............ccccceviiiinnene 56
Z

Zola, wells near... 52
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