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DISCUSSION

ABSTRACT

A structural and stratigraphic study of the strata in eastern Okmulgee
County and western Muskogee County, Oklahoma, undertaken to establish
the stratigraphic position of the Eram coal, has shown that a major NE-
trending fault zone extends across the study area. The author believes that
this zone is a southwestern extension of the Seneca fault zone mapped in
northeastern Oklahoma.

The Eram coal occurs within the fault zone. Because rocks are down-
thrown as much as 450 ft in the fault zone, a section of rocks cropping out
east of Morris in Okmulgee County is repeated between the fault zone in the
Eram area and the town of Boynton, ~5 mi east (perpendicular to strike), in
Muskogee County. In accordance with its structural position within the
fault zone, the Eram coal is shown to be stratigraphically equivalent to the
Mineral coal (also known as the Morris coal).

INTRODUCTION

The Eram coal occurs in eastern Okmulgee County within a small area
around the community of Eram, from which the name was derived. Several
small, abandoned pits have been mapped along the outcrop, and coal has
been produced from strip mines as recently as 1979 (Friedman and Sawyer,
1982; Hemish, Coal Geology of Okfuskee and Okmulgee Counties, Oklaho-
ma, in preparation).

Correlation of the Eram coal has been problematical, and its position in
the stratigraphic column has not been satisfactorily determined. Trumbull
(1957, p. 352), Oakes (1963, p. 76), Friedman (1974, p. 9), and Friedman and
Woods (1982, pl. 2) placed the Eram coal in the lower part of the Senora
Formation. The present study solves this problem through a stratigraphic
and structural analysis of the strata in the area in which the Eram coal
occurs, and shows the equivalence of the Mineral (Morris) and Eram coal
beds. Results of the study are presented in the accompanying structure-
contour map of the base of the Bluejacket Sandstone Member of the Boggy
Formation in eastern Okmulgee County and western Muskogee County,
and in cross sections of the study area constructed from geophysical logs of
boreholes.

METHODS OF INVESTIGATION

Field reconnaissance and mapping of the coal deposits in Okmulgee and
Muskogee Counties (including the area studied in this report) were done by
the author in parts of 1981, 1982, and 1983. Aerial photographs were
examined, and selected areas were investigated later in the field. Coal-
exploration drill and core logs from coal companies and from the files of the
Oklahoma Geological Survey were used in the study. More than 1,000 logs
of holes drilled for the purpose of finding oil and natural gas were evaluated;
some were considered unreliable, and others were rejected because of in-
adequate location information.

The datum points (base of the Bluejacket Sandstone Member) on the
structure-contour map generally are accurate to +5 ft vertically. These
points were picked from geophysical logs, calculated from coal-exploration
logs or coal outcrops, or taken from a completion card, driller’s log, or other
source. Generally, the datum points picked from geophysical logs are more
accurate than datum points determined by the other two methods.

Two geophysical-log cross sections were constructed to show the proper
position of the Eram coal in the stratigraphic column and to diagrammati-
cally emphasize the structural geology of the study area.

Placement of faults was based on information from well logs, topographic
expression of surface rocks, and observations made from aerial photos, and
on field observations.

GENERAL GEOLOGY

A brief review of the geologic setting of the area of investigation is
necessary to an understanding of the stratigraphic problem. The coal belt of
eastern Oklahoma (Friedman, 1974, p. 10) is divided into two general
regions, a northwestern area, usually called the shelf, or platform, area,
and a southern area, usually called the Arkoma basin area. The shelf area is
west—northwest of the Oklahoma part of the Ozark uplift. Rocks generally
dip away from the uplift at low angles (20-50 ft/mi). These rocks are
sedimentary and cyclic. Limestones are conspicuous on the shelf; clastic
rocks include shales, siltstones, and fine-grained sandstones. Thin coal beds
are also present (Oakes, 1963, p. 17-18). The rocks of the Arkoma basin are
mostly clastic, and also include some coal beds. These units thicken
southeastward owing to deposition in a sinking basin (Oakes, 1963, p. 18).

The study area is in the southern part of the shelf area, just northwest of
the Arkoma basin (see location maps). The consolidated rocks that crop out
in this area are included in the Pennsylvanian System and are in the lower
part of the Senora Formation (Oakes, 1963, pl. 1; 1977, pl. 1). Sedimentary
rocks in the subsurface range in age from Cambrian to Pennsylvanian,
inclusive (Oakes, 1963, p. 18). Only rocks in the Krebs and Cabaniss Groups
are considered in this report. The accompanying generalized stratigraphic
column shows the strata involved.

The study area lies at the southwest end of the Ozark uplift. The regional
dip of 20-50 ft/mi is interrupted by a series of NE-trending folds and faults
(Huffman, 1958, p. 89). According to Huffman, major deformation took
place during Pennsylvanian time, and the folds and faults are pre-Tiawah
Limestone (lower Senora Formation) in age; however, displacement of the
Tiawah Limestone Member and overlying beds indicates that the faulting
is post-Tiawah (see cross section). Huffman believed that deformation in
the area was largely tensional, caused by stretching of rock layers across
the Ozark uplift. The faults in the present area of investigation are believed
to be normal, although this cannot be proved, because of a lack of closely
spaced well control. Oakes (1963, pl. 1; 1977, pl. 1) mapped some faults in
the area of the present investigation. These faults are shown on the
accompanying small-scale structural-features map (with modifications in
certain areas). A detailed study of the structure of the surface rocks of
Okmulgee County was not part of Oakes’s investigations.

THE ERAM COAL PROBLEM

The term “Eram” has been much used both in conversation and in writing
about the coal that crops out and has been mined in T. 13-14 N, R. 14-15E,,
in eastern Okmulgee County. However, the stratigraphic position of the
coal has never been adequately established. Trumbull (1957, p. 352) stated
that “the Eram bed lies an undetermined distance above the base of the
Senora Formation”; he also said that the outcrop area or the extension of the
coal horizon had not been mapped in detail. Oakes (1963, p. 76) briefly
discussed the Eram coal and said that it occurs in an area that probably
contains several small faults. He placed the Eram stratigraphically ~30 ft
below the Chelsea Sandstone (Oakes, 1963, pls. 1,2).

Friedman (1974, p. 9) tentatively correlated the Eram coal with the Tebo
coal, and also placed the bed in the lower part of the Senora Formation; he
later revised his thinking and tentatively correlated the Eram coal with the
Weir-Pittsburg coal (Friedman and Woods, 1982, pl. 2).

Recent field investigations by the author were of little help in resolving
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00-10-81-H

NWVNEV:SWYNWVi sec. 10, T. 14 N., R. 14 E., Okmulgee County. Mea-
sured in cutbank of Coal Creek, by LeRoy A. Hemish. Estimated elevation

at top of section, 678 ft.

Disturbed ground (spoils from adjacent strip pit)

Cabaniss Group
Senora Formation

Thickness

(ft)
4.0

Shale, orangish-brown, silty; fossil leaf impressions on

stratification surfaces
Coal, black (Mineral coal)

2.0
1.3

Underclay, gray, with reddish-brown iron oxide staining,

calcareous; contains a few fossil brachiopods

0.1

Limestone, purple and gray, highly fossiliferous;

surface knobby

0.5

Sandstone, gray, very fine-grained, noncalcareous;

includes carbonized plant fragments

1.2

Shale, gray, silty; includes discoidal and oblate clay-

ironstone concretions (to water level in creek)

12.0
21.1

Total

00-15-81-H

SEYV:NWViSEV4sSEV4 sec. 19, T. 14 N., R. 15 E., Okmulgee County. Mea-
sured in cutbank of stream directly south of old, abandoned strip pits, by
LeRoy A. Hemish. Estimated elevation at top of section, 620 ft.

Thickness

Disturbed ground (spoils from adjacent strip pit)

Cabaniss Group
Senora Formation

Shale, grayish-brown, with orange mottling
Coal, black, soft, weathered (Eram coal)

(ft)
6.0

Underclay, light-yellowish-gray; orange in 1-in.-thick

layer directly above underlying limestone

Limestone, dark-grayish-brown; weathers yellowish-brown
to pinkish-brown; impure, sandy, very highly fossilifer-
ous; brachiopods abundant; coquinoidal in places; in-
cludes some minor, very thin stringers of coal; bedding
highly disturbed; also includes some pieces of fossilized

wood ~6 in. long

0.6

Sandstone, dark-gray, micaceous, very thin-bedded, shaly,
highly calcareous; includes abundant carbonized plant
fragments and some thin streaks of coal <1 in. thick;
contains scattered, dark-pink, calcareous nodules ~2 in.

in diameter (to water level in creek)

4.5
13.0

Total

The presence of a brachiopod-rich limestone below the coal in all three
measured sections is significant; no other coal beds in the Senora Formation
in Okmulgee County are underlain by a fossiliferous limestone.

Another similarity is that the thickness of the two coal beds is very
erratic. Drilling records show that the Eram coal ranges in thickness from 8
to 36 in., and that in places it grades laterally into impure coal with several
partings. Concerning the Morris coal, Dunham and Trumbull (1955, p. 197)
stated that “in the area around Morris . . . the thickness of the Morris coal
bed ranges from 12 to 22 inches . . . Southward its thickness becomes very
erratic . .. Insec. 6, T.12N. R. 14 E,, . . . the coal thins southwestward in
less than 2,000 feet from 36 to 2 inches.”

Analytical properties of the Eram coal and the Mineral (Morris) coal
show marked similarities. Averaged analyses of samples of the two coals
collected in the area of investigation are shown below:

Table 1.—Averaged analyses of the Eram and Mineral (Morris) coals
from T. 13-14 N., R. 14-15 E., Okmulgee County, Oklahoma
(as-received basis)

Eram coal Mineral (Morris) coal
(average of (average of
3 samples) 27 samples)
Proximate analysis (wt. %)
Moisture 39 6.1
Volatile Matter 39.8 36.7
Ash 10.3 9.0
Fixed Carbon 46.0 48.2
Sulfur (total) 3.7 2.7
Heat value (Btu/lb) 12,562 12,255

Mapping the Seneca Fault Zone

Mapping done for this study shows that the Seneca fault zone can be
extended into northwestern Muskogee County and east-central Okmulgee
County. Huffman (1958, pl. 2) mapped the fault zone to the southwest
corner of T. 21 N., R. 19 E., in Mayes County. He described the Seneca
graben as a discontinuous line of breakage and said that locally it is a
simple fault block varying in width from 0.1 to >0.5 mi. He said that the
stratigraphic throw is <300 ft, and that there are numerous minor faults
near the Seneca graben (Huffman, 1958, p. 90-91). Huffman’s description
equally well characterizes the fault zone in the area of the present in-

vestigation.

Chenoweth (1983) compiled a map showing the principal structural fea-
tures of Oklahoma. He showed numerous discontinuous faults extending
across southwestern Mayes County, southeastern Rogers County, and cen-
tral Wagoner County that are aligned with and southwest of the previously
mapped Seneca fault. These faults link the fault zone newly mapped in this
study with the Seneca fault (see structural-features map). It seems probable
that a detailed study of the subsurface geology in Mayes, Rogers, and
Wagoner Counties would show the structure in that area to be much more
complex than currently believed, and perhaps similar to the structure in

the area of this report.

Results of the Study

The structure-contour map drawn on the base of the Bluejacket Sand-
stone and the two geophysical-log cross sections reveal several important

facts:

1) The structure in the area of study is much more complex than pre-

viously imagined;

2) A major NE-trending fault zone extends across the study area;
3) The Eram coal occurs in a well-defined graben and adjacent to the
downthrown sides of other faults which are part of the aforementioned fault

zone;

4) Rocks are displaced 200-450 ft in some areas within the fault zone;

5) The section of rocks cropping out east of Morris is repeated between the
fault zone (Eram area) and the line of outcrop of the Tiawah Limestone near
Boynton, the section being downthrown to the east along the fault zone;

6) Sandstones mapped by Oakes (1963, pl. 1) in eastern Okmulgee County
east of the fault zone are not older than the Chelsea Sandstone Member, but
are stratigraphically equivalent to the Chelsea;

7) The NE-trending fault zone is in alignment with the Seneca fault
mapped by Huffman (1958, pls. 1,2) in Ottawa, Delaware, and Mayes

Counties, Oklahoma;

8) The Eram coal is shown to be equivalent to the Mineral coal (also

known as the Morris coal).

REFERENCES CITED
Chenoweth, P. A. (compiler), 1983, Principal structural features of Oklaho-

ma: PennWell Maps, scale 1

in.

approximately 8 mi, 1 sheet.

Dunham, R. J.; and Trumbull, J. V. A., 1955, Geology and coal resources of
the Henryetta mining district, Okmulgee County, Oklahoma: U.S.
Geological Survey Bulletin 1015-F, p. 183-225.

Friedman, S. A., 1974, An investigation of the coal reserves in the Ozarks
section of Oklahoma and their potential uses; Final report to the
Ozarks Regional Commission: Oklahoma Geological Survey Special

Publication 74-2, 117 p.

Friedman, S. A.; and Sawyer, K. C. (compilers), 1982, Map of eastern
Oklahoma showing locations of active coal mines, 1977-79: Oklahoma
Geological Survey Map GM-24, scale 1:500,000, 1 sheet.

Friedman, S. A.; and Woods, R. J., 1982, Map showing potentially strip-
pable coal beds in eastern Oklahoma: Oklahoma Geological Survey
Map GM-23, scale 1:125,000, 4 sheets.

Hemish, L. A. [in preparation], Coal geology of eastern Okfuskee County
and Okmulgee County, Oklahoma: Oklahoma Geological Survey.

Oklahoma: Oklahoma Geological Survey.

Huffman, G. G., 1958, Geology of the flanks of the Ozark uplift, northeast-
ern Oklahoma: Oklahoma Geological Survey Bulletin 77, 281 p.
Oakes, M. C., 1963, Geology of Okmulgee County, pt. I of Oakes, M. C.; and
Motts, W. S., Geology and water resources of Okmulgee County, Okla-

homa: Oklahoma Geological Survey Bulletin 91, p. 4-80.

[in preparation], Coal geology of McIntesh and Muskogee Counties,

1977, Geology and mineral resources (exclusive of petroleum) of

Muskogee County, Oklahoma: Oklahoma Geological Survey Bulletin

122, 78 p.

Trumbull, J. V. A., 1957, Coal resources of Oklahoma: U.S. Geological
Survey Bulletin 1042-J, p. 307-382.

the Eram problem. Newly acquired coal-exploration borehole logs showed R13E R14E RISE R1GE
that the Eram was present locally in areas not previously mapped, but the " ® | @ ' % ! @ o) < .&
holes were not deep enough to provide revealing stratigraphic information. — - N e *t/ ]
Only one outcrop of the Eram coal was located (in a stream bank adjacent to ’ il el B Tt &
an old abandoned strip mine in the NEV4SEV4SEV4 sec. 19, T. 14 N., R. 15 T ®\ \
E.). Strip mines that were in operation in 1978-79 had been shut down and i 0, A e
reclaimed, so little information was available from them. Examination of . | - e X | s
old spoil piles around abandoned mines showed only that the overburden s '\' 9 " N
consisted primarily of dark-gray shale containing ironstone concretions. i \ . -
As aresult of recent field mapping, an additional geologic puzzle concern- ® 0
= ing the Tiawah Limestone Member and the underlying Tebo coal developed @ 6 | » ‘ I RN _‘\. % | o
9 i 01,0. in the study area. Oakes (1977, pl. 1) mapped the Tiawah Limestone and " R N ‘
gk Tebo coal in T. 15 N., R. 15 E., in northwestern Muskogee County, but he : e b B E[E_| ’
/7(5 oo apparently was unaware that the two units are also present in Okmulgee ®) P siatai §i§ &2}
ﬂ){;{ﬁ, - County, as they were not mentioned in his earlier report (Oakes, 1963). \ gl
A\, ! Hemish (Coal Geology of Okfuskee and Okmulgee Counties, Oklahoma, in b - §Jrg ® i
b preparation) extended these two units southwestward when he located and i Pk Col ol 515 "
mapped the Tiawah Limestone and Tebo coal in secs. 24 and 25, T. 14 N., R. ks Nt |+ ] T4 s [ olB
14 E., about four miles northwest of Eram, in Okmulgee County. Oakes @\ | /\[’,/‘ %) RS I x L1 /®
O (19717, pl. 1) and Hemish (Coal Geology of McIntosh and Muskogee Coun- a \3// 6 | m w | a ! % CF‘“’““’“
2 Co—éSS\. “@37 X ties, Oklahoma, in preparation) both mapped the Tiawah Limestone and - 1511 4 i e
¥/ ;V‘ D~/ C Tebo coal in T. 14 N., R. 15 E., in the vicinity of Boynton, in Muskogee : E bl B i
(IRA ) -3 5<33« O-343 County; this required some structural explanation, since the outcrop of the olgttese & EemO I I
: L 7 two units near Boynton is ~5 mi east (perpendicular to strike) of the outcrop ’““4 ! 3 o
of the same units near Eram in Okmulgee County. |T3
Because surface mapping and shallow coal-exploration drilling did not G ¥
clarify the structural problem or the stratigraphic position of the Eram coal,
the writer turned to analysis of driller’s logs and geophysical logs from oil .
and gas drilling. The contact between the Savanna Formation and the WELLS USED IN CROSS SECTION A-A
Boggy Formation (base of the Bluejacket Sandstone Member) was selected 1. Royal Oil & Gas Corp. 9. Golden Eagle Drilling Co.
for the mapping horizon. Is%vg g%llvsgs%‘ll\]o. W-3 %c}lflr&l% I\SI% 80-10
Sec.20 —T15N —R14E Sec.22 —T15N —-R15E
_ THE BASE OF THE BLUEJACKET SANDSTONE 2. Gulf Oil Corp. 10. Cur-Ric Petroleum & Gas
2, B MEMBER AS A KEY HORIZON g%rrﬁn‘;vUﬁ%lﬁ?‘-gﬂé il
RE M\ Many horizons in the Krebs and Cabaniss Groups could have been used Sec.33 -T15N —RH4E Sec.14 —TI5N—-R15E
for mapping structure in the study area. Each of these had some major 3. McAlpine Oil Co. 11. Universal Oil & Gas
350377 30" L— drawback. The base of the Bluejacket Sandstone Member (also known as ISVIVCVCI\?E ggv A-1 keé"ll\?vl&l%‘%,
350 37'30” the Bartlesville Sandstone) was chosen for the following reasons:
1) The Bluejacket is present throughout the study area; Sec. 36 —T15N —R14E %e.c‘ 13G_ T15N - RI5E
2) It is deep enough within the Desmoinesian to be representative of the 4. IKIC(I;I““ OIIII& i}as, Inc. 12. Dﬂu&;‘ rt?\sl L(ig:ftxcs
structure of the series; o gt L. 1=
P 3) It i 1 ¢ ; bvaioal Topa: SWNWNW SE NE SW
1s generally easy to recognize on geophysical l0gs; . Sec.20 —T15N —R15E Sec. 13 —T15N—-—RI15E
4) 1t is an important producing zone, so most drillers and geologists are 5. Bobo-Bushy 13. Cimarron Valley Exploration
ac(;ulstomgd to calling it in their logs, whereas other key beds sometimes are Vincent No. 2-B Webb No. 1
not logged; NE SE NW SE SW SE
5) It is bracketed by key marker beds (the Inola Limestone Member above Sec.32 —T15N—-R15E Sec. 13 —T15N —-R15E
and the Doneley, Sam Creek, and Spaniard [Brown] Limestone Members 6. Cimarron Valley Exploration 14. Oil & Gas Logistics
below), which aid in identifying the mapping horizon. Qualls No. 1-A Rocky No. 2
One drawback to using the base of the Bluejacket Sandstone for mapping SE SW SE NE SWNW
structure is that it may in places occupy channels cut into the underlying Sec.33 — T 15 N—-RI5E Sec. 18 —T15 N—-RI6E
strata; however, this did not seem to present a major problem in the area 7. Hightower Oil & Gas 15. Pointer Petroleum Corp.
under investigation. It can be seen from the correlation lines on the geo- gg%%ly Gray No. 1 \é\%l%\ll%mssENo. 6
physical-log cross sections that the intervals between key horizons vary
4 . ; Sec.35 —T15N —R15E Sec.18 —T15N —R16E
little throughout the area. In some cases it was necessary to project down- 8 Sonlighi Petroleum 16. Harter Oil Co
ward from a key horizon such as the Inola Limestone, or upward from an ' Taylo% No. 1 " BiderNo.l
underlying key horizon, if information provided on driller’s logs was in- SE SE NE NE SE NW
adequate to fix the base of the Bluejacket. Sec.27 —T1I5N—-R15E Sec.17—T15N —R16E
INTERPRETATIONS AND CONCLUSIONS WELLS USED IN CROSS SECTION B-B’
Equivalence of the Eram and Mineral Coals )
q 1. World Exploration, Inc. 10. Hanlon-Boyle, Inc.
To substantiate the equivalence of the Eram coal and the Mineral (Mor- Leggett No. 1-5 McKennon No. 2
ris) coal, the following evidence is presented: NW SW NE S/2 S/2 SW NE
In the vicinity of Morris, the Mineral (Morris) coal is shown by a reliable Sec.19 —T14N —R13E Sec.29 —TI4N —RI4E
driller’s log to occur about 950-1,000 ft above the base of the Bluejacket 2. Palmer 0Oil & Gas Co. 11.  Admiral 0il Co.
Sandstone (975 ft in the SEVsSEV:NEVi sec. 32, T. 14 N., R. 14 E., point A on ﬁ%?gl&,ll‘ffwl E%HKIIEONEB
the structure-contour map). In the vicinity of Eram, the Eram coal is shown Sec.29 —T14N — R13E Sec.26 —T14N —R14E
by reliable driller’s logs to occur about the same distance above the base of 3. P ?m + Oil & Gas Co 12. C Z Sivil -
the Bluejacket Sandstone (973 ft in the SW/NWY:NEY sec. 1, T. 13 N., R. " PeattNo. 828 T " Lagow No. 1-A
14 E., point B; 954 ft in the NW/4sNW,:SWVs sec. 13, T. 13 N., R. 14 E., point NW SE SE SW NENE SE
C: and 99& ft in the NWY4SEY4SWV4 sec. 31, T. 14.N., R. 15 E.., point D). Sec.32 —T14N —R13E Sec.25 —TI4AN —RI4E
Two sections measured along the outcrop of the Mineral (Morris) coal and 4. D.IA. & Associates 13. Wolfe Drilling Co.
one section measured at an outcrop of the Eram coal ~5 mi east, in the Simmons No..1 Cornelius No. 1
graben shown on the structure-contour map, show remarkable similarities S/2 S/2 SW SE NW NE SW
(see measured sections, below; numbers of measured sections are from the Sec.24 —T14N —R13E Sec.30 —T14N—-RI15E
author’s field notebook). 5. gohanNGllll 14. 8I£N & ,i&ssociates
acobs No. ook No.
— A NW SW SW CE/2NE
35° 35" Sec.30 —T14N —-RI4E Sec.28 —T14N —R15E
) 6. Dr.T.J.Lynch 15. Sterling Oil Co.
Brown No. 1 Bingham No. 1
00-7-81.H SE NW NW NE NW SW
RS Se'c.30—'T14N—R14E Sec.26 —TI4N —R15E
SEV4SWY:NEY:NWY sec. 3, T. 14 N,, R. 14 E., Okmulgee County. Mea- 7. Mid-Continent Petroleum Corp.  16. Sterling Oil Co.
sured in cutbank of tributary of Little Cane Creek, just east of small, IYIVE?NBI%YNI\]IE& 1 gg’é%"sl'wen No. 1
ggg?ggnggssglp pit, by LeRoy A. Hemish. Estimated elevation at top of Sec.30 —T14N — R14E Sec.26 — T14N —R15E
» ’ 8. Hanlon-Boyle, Inc. 17. MacKellar & Pearce, et al.
. Milner No. C-15 Pardue No. 1
Thickness NW NE SE NW SE NW SE
(ft) Sec.29 —TI4N —-RHM4E Sec.25 —TI4AN —-R15E
. bSﬂ‘t’ dgrk-gray-brown, clayey and gravelly (alluvium).... 2.0 9. ﬁ?ﬁ}gfﬁ)‘fge’ Inc. 18. g;zls(%gﬂlco‘
‘Remeta Normation N O N — BILE Lo bl
.29 _TI14N —R14 30—T14N —RI16E
Shale, yellowish-brown, highly weathered; contains abun- ¢ e
dant small, weathered clay-ir'onsbone flakes ........... 2.0
Coal, black, §0ft, weathel"ed (Mineral coa!) ............... 1.3 ABBREVIATIONS USED ON GEOPHYSICAL LOGS
Underclay, light-gray, with orange mottling ............. 0.7 .
Limestone, purple to light-orange-brown, impure, sandy, S‘SII:I 8allgertqug've
fossiliferous; brachiopods abundant.................... 5 GR Gg&;‘;x:y e
Shale, bluish-gray, with orange streaks; reddish-brown e
lav-i . NU Neutron curve
clay-ironstone concretions near base of exposure ....... 2.2 RES Resistivity curve
Total 8.7 SP Spontaneous-potential curve
TV
13 75 T
N \ . 113
PN RENNN S 7 SuAag 2
95°52' 30" R14E R 1 . e ) "
Base from U.S. Geological Survey 7.5-minute-quadrangl i 1 °F K w woRBE RI1E I
S. ical Survey 7.5-minute-quadrangle map series:
Boynton, 1971, Council Hill, 1970, Haskell, 1971, Morr?s. 197%, Okmulgee Geologic investigation by LeRoy A. Hemish, 1981-86; assisted by Kenneth N.
NE, 1971 Beyma, 1983-&?
STRUCTURE-CONTOUR MAP
|| | | ||
reer A H H 3 | | | | | | | |
1000 — S 2 || 3 H 4 5 6 I’El 7 8 | | | | | | | | A’
s o £ o o o 3l o 8 9 10 oy 2 | | 14 15 16 METERS
|5 | 5| | © © Q o o i ° i, | o o | | o — 300
€ l £ I pE» | 0.5 mile interval l I 0.5 mile interval I I 0.5 mile interval I | 0.5 mile interval |
lé | |%| |£—’| | added | | added | | added | ‘ added |
800 — e E
= || |=] | | | |
i 8 ¥ i | o | | | | |
600 N . 1 N | | I I I o
T B s S L N 200
g ____________ o \—/_\ /_\1 N~ _\/1
g ™ o e e 10 Base of | - w /\K _—
£ ? - ] D g ey = [T L —— T Senora Fo L U e . |
w | ™ L 100 100
— ® . - -0 20 - 100
400 ‘g Base of Senorad Formation "% { - -
) | 0 =
()] L =300 i =0 ] %0 b ]
- ) -m N L Top of Inola Limestone — 100
200 — e | i ™ = Top of Inofa Ls. Top of Inola Ls. o e y @
. | o Top oTThola imestons Lo - - 3 f . ;Lm L Lo Base of Bluejacket Ss. | w
[ Bluejacket Ss. s i
: c L2 _ - Juejacket 55.. Blue?as;g( Ss. s L
Sea Level e g Top of Inola Limestone 60 600 80 oo { 600 500
= - 70 600 |
g L oy (mation - Lo Base of Bluejacket Sandstone i }““" - oo — Sea Level
ué‘; -~ gstone - - ™ " s Base of i—m f i
200 — § Base of Bluejacket Sance - C o = Top of Warrer ¢ " avanna Formation | | oo " TopofWarher Sandstone ™y |
e ndastone i
- |gs Base of Spaniard Limestone /' - ~ s SP RES ~ rSandstone ™ e
ca t 1100, “mé [~ i - %0 TOpOf —
400 — g g o Formalion . Top of Warner Sandstone ﬁ o ™ 5 oo 2™ Hartshorne Sandstone 0 100
(,,_) t ™ Top of Warner andstone Base of McAles - Lo Hartshome Ss.| | Bass of - om -~
% S Top of Hartshorne Sandstone F.m R S N S A T U I S [ McAlester Formation ™ e
g g F-1300) - b= 1200 B [ 1oo| P of Harlshome Sands‘one
6035 " SP RES ‘ o - - -
- L N - | f > N SP c wO N 200
RES L 10 ON 1300) H 120 |
. Sp RES - . SP RES
800 g - GR NU -
Sp | 1 L - - 1 L a SP CON
1000 - — N : -
SP  RES - | 0
SP RES
1200 B
RES
— 400
sl
reer B | | | g | | | | o | " | | o | |
rer | o N BR N ] | H | | i | | B’
|§| | . n: :d:;erval l I % | | 0.5 n;:l;; ;r:erval | | 0.8 mile interval added I | 0.9 mile interval added | |§| | 0.7 mile interval added | | %l | o BiEinsrEEdde | l\gEOTOERS
1 2 3 £ = g S ' —
° o o lli’{ 5 3 | | o s | g | | s | oo | 10 H 11 12| | 13 E 14 5 | | 16 17 18
800 £ | | - | | | | ©| | © H 0 o | 0 I3 o o | | © o o
] INI I ' l ° ‘ l I | I | l 3?;;:2‘!)(%orris) coal |S| I | |'(E| I |
| | o \/\ | p\f//\/\ iawah Limestone
600 . - T 4/_/\ | r—\/\/\\,v/q N S |-A\7//\_\/ 200
- e = -7 - Mineral (Eram) coal }{ . % . " Top of Tiawah Limestone e Aot T |
400 — —m ] = Top of Chelsea 2
- w0 _— e - Sandstone e 0 s =
S B Croweburg (Henryette) coal . =TT - i T e
g ) ¥ o A - e - - N 100
200 8 . | 1 L - = . [ S i
© - s - -
g | o " - Top of Tiawah Ls. = T | o i’ | - o
n [ e 60 I
Base of - oo L%
Sea Level — - . - - Bluejacket Ss. e gase of ) z ; e Top of Inola Limestone . =0
H o Top of Tiawah Limestone Lo N enora Formation . ) - ' Sea Level
| o [ L e Top of Inola =™ =m0
. Limestone g ™ 7
200 - [~ t— 0 [—lﬂ - [ | & - = {—m
o0 r—m |l - |—800 g
s | o L oo > b ao - Base of Bluejacket Sandstone o | w0 | L
‘té I 100 i [ o glauseejaoc'ket Top of Inola Ls. ™
400 § - Sandstone J - ™ ™ = 100
w - 1o =1 B f 1000 ™
> Top of Inola Limestone - ™ . Bﬁ:s:j:cket - -
2 o _ Sandstone Lo E - - rid
600 - . 1 1300) - Base of Blueiacket Sandstone 130 [~ 1% NU SP Tbaar Warner Ss! L— —_—— B j —1200] o f Top of Warner Sandstone | CAL RES G’R NU
o .gL ______________________________________________________ - - SP RES - i
§8 | n - = B Top of Harishorne Sandstore | { - - Base of MoAlester Formation —200
800 | @ S Base of Spaniard Limestone ol FHG AEPERHEaRES o g Topof Herishorne Sendstene N
8 L ol SP RES
é g j - 1o 27 <) | o Top of Warner Sandstone =4 Top of Hartshorne Ss. ’] \ | ol
s . SP RES ™
1000 — . Top of Hartshorne Sandstone -~ 1 L 1 L o B 1 L 300
- | |— 1800} L
1200 - - -
SP RES ] L nof
- SP RES
SP RES — 400
- SP RES
SP RES
SCALE 1:31 680
1 % 0 1 MILE
e = - =]
1 5 0 1 KILOMETER
I P F |
CO U NTY AND ~ V ESTERN M U SKOGEE COUNTY, OKL[ &HOM[ &. Cartography by Massoud Safavi

By
LeRoy A. Hemish
Assisted by Kenneth N. Beyma
1988



	Page 1

