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Oil and Gas Seeps in Smith County, Kansas

BY
Kennera K. Lanpes and Joux M. Jewerr

HISTORICAL REVIEW

Oil and gas seepages in Smith county have been known for many
years, and were reported by Moore and Haynes (Kansas Geological
Survey, Bulletin 8) in 1917. At about that time considerable interest
developed concerning the reports of oil in shallow water wells.
These occurrences had been known then for a considerable while,
and from about 1916 to 1918 much of the land about Athol, in the
western part of the county, and near Bellaire, in the central part,
was leased for development. A few tests were drilled, but without
discovery of oil.

The following historical summary, and the locations and descrip-
tions of seeps are based principally on information we have obtained
from Mr. M. R. Dimond and other citizens of Smith county. We
each made a separate visit to the county in the summer of 1938.

It is reported that about sixty years ago oil obtained from a dug
water well, a little more than twenty feet deep, in Old Germantown,
in section 31, T. 2 8., R. 15 W., was very similar to the commercial
kerosene of the time, and was burned in ordinary oil lamps. Later,
neighboring wells, including the one at the parsonage at this place,
are sald to have produced water unfit for use on account of oil.
Citizens of Bellaire report that some fifty years ago water wells
there were so polluted with oil that the water was unusable. A
“town row” took place because it was believed that one man was
putting oil in the town well. “Coal o0il” was rediscovered there in
about 1917. This occurrence was in a shallow well and the oil
was used for automobile fuel. One well is reported to have produced
many gallons,

In 1917 “crude oil” in the amount of 100 or more barrels was
taken from a well about 25 feet deep in Athol. This followed the
discovery of oil while a cistern was being dug. The oil is said to
have run into the cistern overnight. Several test holes were then
made, and a short distance west of the cistern a show of dark oil
was found. A well was dug there. It was equipped with an ordinary
pitcher pump and is said to have produced more than 100 barrels
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4 Geological Survey of Kansas

at the rate of about 5 gallons per day. A part of the oil was used
in heating a local commercial garage. At about the same time a
well near the hotel, 250 feet west of the cistern, was abandoned
because of oil.

0il is reported to have occurred in wells and as scum on ponds
and streams at several locations in Smith county. Gas seepages,
also, have been observed by many of the local people. Some of the
oil and gas seepages are described in the next section of this report.

Oil, similar to kerosene in appearance and odor, accumulated to
a depth of several inches on water in a cistern near a garage and
filling station in Bellaire in the summer of 1938. The junior author
of this paper visited Bellaire in June, 1938, and bailed oil from the
cistern. At the same time auger holes were put down at several
places near the cistern, and kerosene-like oil, along with water,
were bailed from holes opposite the tanks at a depth of about 20
feet. No evidence of leakage could be found upon examination in
excavations under near-by storage tanks. The garage owner stated
that no losses from storage were sufficient to account for the quantity
of oil in the cistern. ' Several citizens of Bellaire reported that “coal
0il” had been taken from wells near the present seepage at intervals
during the last fifty years.

Tt is reported that gasoline and kerosene were in storage in Bellaire
in 1917, when the seepage, mentioned in a former paragraph in this
paper took place; but it is certain that there was no underground
storage at the time of the first discovery fifty years ago, which was
recounted by at least one of the present citizens and which is com-
monly known by all the local people.

During the same visit to Smith county, test holes were put down
in the vicinity of the former oil well in Athol. Several people re-
ported that 100 or more barrels of “dark crude oil” had been taken
from an oil-saturated sand some 25 feet below the surface. Small
samples of the oil are still in the possession of the operator of the
grain elevator in Athol. In the test holes made in June, 1938, some
18 inches of medium-fine sand having a strong odor of crude oil was
found at about 24 feet. Later dark oil was extracted from a sample
of the sand by John Moore, of the Geological Survey staff, in the
laboratory of the Department of Petroleum Engineering, University
of Kansas, but the quantity was insufficient for analysis.

As in Bellaire, storage of petroleum products has been practiced
in Athol for several years, but the large amount of oil reported to
have been taken from the well could hardly be accounted for
through unnoticed leakages. :
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LOCATION AND DESCRIPTIONS OF SEEPS

Figure 1 shows the location of reported oil and gas seeps in Smith
county which are described here.
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Fic. 1. Oil and gas seeps in Smith county, Kansas

1. Sec. 11 or 14, T. 1 S, R. 13 W.: Years ago a well produced
about one-half barrel of black oil per day.
Sec. 22, T. 2 S, R. 11 W.: Gas blew water from a 500-foot
water well for twenty-four hours a few years ago.
Sec. 23, T. 2 8., R. 11 W.: Gas bubbles in a pond.
Sec. 36, T. 2 S., R. 12 W.: Gas in water well.
NE1 sec. 31, T.2 S, R. 13 W.: “Bucket full of oil from stock
well overnight.”
NW1 sec. 4, T. 2 8., R. 14 W.: Well with trace of oil showing
for many years.
7. SW14 sec. 6, T. 2 S, R. 14 W.: “Deep water well” with scum
of oil.
8. NE; sec. 20, T. 2 S, R. 15 W.: Oil in well rendered water
unfit for use several years ago.
9. SW1, sec. 28, T. 2 8., R. 15 W.: Oil show in “deep water well.”
10. SW1; sec. 31, T. 2, R. 15 W.: Old Germantown, dug water
well produced oil used in lamps about sixty years ago.
11. Sec. 2, T. 38, R.12 W.: Gas in water well.
12. Sec. 10, T. 3 S, R. 12 W.: Troublesome gas in water well a
few years ago. Air compressor used to drive gas from well
while digging.
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13. NE74 sec. 16, T.3S., R. 12 W.: Bellaire, seeps described above
in this paper.

14. Sec. 19, T. 3 S.,R. 12 W.: Former spring with scum of. oil.

15. SW14 sec. 35, T. 3 S., R. 13 W.: Shale along creek bank re-
ported to yield oil which burns.

16. NWY;4 sec. 20, T. 38.,R. 14 W.: Bubbles of gas in former pond.

17. Sec. 29, T. 3 S, R. 14 W.: Athol, seeps described above in this
paper.

18. NW1; sec. 6, T. 3 S, R. 15 W.: Oil rendered water in well unfit
for use twenty-five or thirty years ago.

19. NW14 sec. 29, T.3 8., R. 15 W.: Seeps in creek.

20. Sec. 20, T.4 S, R.14 W.: Oil and gas discovered by coal pros-
pectors years ago.

21. Sec. 3, T. 5 8., R. 11 W.: Bubbles of gas in pond.

CHARACTER OF OIL

The character of the oil itself is the chief deterrent to ascribing a
natural origin to the seeps of Smith county. It does not resemble
any of the crude petroleum produced in Kansas. On the contrary,
the Bellaire oil, at least, is very similar to gasoline in gravity and
chemical character, and even its color and odor are suggestive of a
refinery product. The Athol oil is dark in color, but otherwise more
closely resembles a distillation product than it does a crude oil.
The Germantown oil, as previously noted, was utilized as a kerosene
substitute.

Only two analyses, both incomplete, of seep oil have been avail-
able to us. One of these was furnished by M. R. Dimond, of Smith
Center, in letters stating that the analyst was Prof. J. T. Willard, of
Kansas State College, Manhattan. This sample, which was collected
at Athol, was run in 1917. The analysis follows:

(1) 4dce ..., 145-175 9 5ce ..o, 245-255
(2) 3cC vvviiiiii 175-185 (10) 6cc .....ovviiiiinnn.. 255-265
3) 8¢ ... 185-195 (I11) 4cc vovevevniniinnnnn. 265-275
(4) 12cc ...ovvviiiiiii... 195-205 (12) 5cC vvvvvnnnnnnnnnn.. 275-285
(B) 10ce ..oovviiiiiiannn. 205-215 (13) 5ce ..ovvvvvnnnnnnnnn. 285-295
6) 8 ...viiiiiaia 215-225 Baumé ..................... 42.2

(7) 8C v.ovvvvninianannnn 225-235  Westphal .................... 0.813
(8 4cc ..vvvveniiiinan, 235-245 Boiling .......... ... 145-300

All distillates were colorless. Carbonaceous residue containing
coloring matter was left. Another sample, from Bellaire, was
brought to Lawrence by Geary Wyland, and was analyzed by John
Moore, petroleum engineer, State Geological Survey of Kansas, in
the laboratories of the Department of Petroleum Engineering at the
University. Mr. Moore divided the sample in two parts and ran
each part separately. His report follows:
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TEMPERATURES

No. 1 No. 2
Initial drop «ovveeevneivi it 160 162
TO0CC «vveeee ettt e e aeeeaee s 237 240
20CC v oeeeii i et 262 266
B0CC « ettt e 278 278
BOCC .« vt eer e eee e eataaeaaneaeeannneeaaannes 295 291
BOCC v e eeee et 307 306
60cc ....... e 322 322
0CC < ettt e e 339 338
BOCC «evve e eeeteeeeaneaaaeae e 359 358
OOCC «veeeee et eaieeanne e 384 382
Final NO. CC.ovvvviteiiiieeiiiieeeneananns 414 412
(End Point)
RECOVETY o vvvteeren et aiaanannenens 97cc 97cc
RESIAUE +voviriiiii i eiiineeanns 1.5 1.5
LIOSS oottt et 1.5 1.5

Gravity ....cevveeiiiinnn 56.1

Mr. Moore’s comments on his analyses follow:

“The sample sent to the laboratory last June by Mr. Wyland of the State
Tax Commission was distilled according to the A. S. T. M. Distillation Method
for gasoline, and closely resembled a U. S. motor grade gasoline, or the gaso-
line fraction obtained from a cracking still operating on fuel oil. Its color
and odor closely resembled the latter, although they may be due to contact
with other organi¢ material in the sand.”

Dr. H. C. Allen, of the Department of Chemistry, University of
Kansas, reports that he has made partial analyses of a number of
Smith county seep samples at a number of times in the past, and that
the tests made have shown a wide range in the'hydrocarbons present,
which has convinced him of the natural origin of the oil and gas.!

Local evidence does not support the logical conclusion that the oil
has escaped from storage tanks. The unusual character of the oil
possibly can be explained as a result of filtration during migration.

GEOLOGICAL CONSIDERATIONS

Rocks outcropping. The surface geology of Smith county is very
simple. The youngest rock, except for alluvium in the beds of
streams, is the Ogallala formation, of Tertiary age. This rock
covers the surface as a veneer in the northwest, corner of the county
and also occurs in a narrow outlier extending southeastward from
the southern part of T. 1 8., R. 13 W., to a point a mile or two west
of Bellaire. No seeps of oil or gas have been reported from either of
these two areas of Tertiary rock.

1. H. C. Allen, informal communication.
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The rest of the county, except for relatively small areas in the
southern and southeastern parts, is floored with the chalky shale and
chalk of the Niobrara formation of Cretaceous age. This formation
is thinnest in the southeastern part of the county, where the under-
lying Carlile shale (Cretaceous) is exposed, and is thickest beneath
the cap of Tertiary rocks in the southwestern corner. All but one
of the seeps shown in figure 1 occur in the area floored by the Nio-
brara formation. Most of these seeps occur, however, where the
chalky shale has been broken down through weathering activities
into a veneer of soil several feet thick.

Only the upper part of the Carlile shale is exposed in Smith
county. This rock consists of a blue, compact and noncalcareous
shale, with a thin and lensing sandy layer, the Codell sandstone, at
the top. The gas seep in section 8, T. 5 8., R. 11 W., in the southeast
part of the county, is the only seep known to us in the area of out-
crop of the Carlile shale.

Subsurface stratigraphy. The Niobrara formation consists in the
upper part of a series of thin chalk beds alternating with thicker
chalky shale beds, and in the lowermost 60 or 70 feet, of thick beds
of compact chalk. The Niobrara rocks are, however, notably brittle,
and are cut by numerous faults of small displacement. These faults
are especially prominent to the west in parts of Phillips county,
where the Niobrara formation is better exposed.2 The Niobrara
formation is not known to carry any oil in the Great Plains region.

The Carlile shale consists of about 800 feet of beds, the uppermost
200 feet of which is a very dense blue clay shale and the rest a some-
what calcareous clay shale. The Carlile formation, also, has not
been found to be oil-bearing in the Great Plains province.

Below the Carlile are the Greenhorn and Graneros formations
(Cretaceous). The former consists of chalky shale and thin but
persistent limestone beds. The Greenhorn has a total thickness of
about 80 feet. The underlying Graneros is a clay shale with a thick-
ness of 20 to 30 feet in this part of the state. These formations have
not been productive of oil or gas in either western Kansas or eastern
Colorado.

The next oldest formation, the Dakota, also of Cretaceous age,
has produced some oil in eastern Colorado, especially along the
Rocky Mountain Front, but of the hundreds of wells that have been
drilled through it in western Kansas, none have so much as reported

2. Landes, Kenneth K., Geology and Mineral Resources of Phillips county, Kansas. Re-
port in preparation.
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an encouraging show of oil or gas. The Dakota consists of thick
beds of clay and sandy shale, and large, somewhat erratic lenses of
sandstone. The sandy layers are invariably filled with water.

The underlying Permian formations consist of red shale in the
upper part and, in some areas of the state, thick beds of gypsum
and salt. The lower part consists of alternating beds of shale and
limestone. The great gas field in southwestern Kansas produces
from porous zones in Lower Permian limestone.

The depth to the top of the next older series of rocks, the Pennsyl-
vanian, is more than 2,000 feet in parts of Smith county. The
Pennsylvanian rocks are similar to those of the Lower Permian in
that they consist of alternating shale and limestone beds. The latter,
however, are much thicker in some of the Pennsylvanian formations.
Many of the oil and gas reservoirs in central and western Kansas
lie in Pennsylvanian rocks. The Topeka limestone, which is a pro-
lific producing formation in the Bemis pool of Ellis county, the
" Lansing-Kansas City beds, which produce large quantities of oil in
many of the Russell county pools, and the Wherry formation (“basal
Pennsylvanian conglomerate’”) are examples of producing rocks of
Pennsylvanian age in Kansas.

It is in the Pennsylvanian that the first good opportunity lies
for the possible source of the oil and gas seeping to the surface in
Smith county. Below the Pennsylvanian are the following rocks,
which are productive of oil and gas in other parts of the state:
“Mississippi lime,” Hunton, Viola, Simpson (“Wilcox sand”), and
Arbuckle (“siliceous lime”).

SOURCE OF OIL

It seems to us unlikely that the source of the oil and gas seeping
to the surface in Smith county is to be found in the shallow forma-
tions. These formations are notably devoid of oil in other parts of
the state where they have been adequately tested, and with excep-
tion of the sandstone layers in the Dakota, they lack rocks with suffi-
cient porosity to store any appreciable amount of gas or liquid.
Under the circumstances, the best guess that can be made is that
the source of the oil is in formations of Pennsylvanian age which
occur in Smith county at depths in excess of 2,000 feet. If the oil
and gas came from this depth, they had to pass through a thick
series of sedimentary formations, some of which consist of thick clay
shales, which are ordinarily considered effective barriers to the mi-
gration of oil and gas on any great scale. However, no rock is
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absolutely pervious to the movement of liquid or gas, and it may be
that the lighter, more volatile constituents of the deeply buried crude
oil were able to work their way through even the clay beds. These
would have a natural selective filtration effect upon the hydro-
carbons, and this is a possible explanation for the light gravity and
the other qualities of the seep oil that gave it the appearance of a
refinery product rather than a naturally occurring petroleum. Mi-
gration through the more brittle rocks, such as the limestones, might
have been expedited by the presence of joints and other types of
fissures.

CONCLUSIONS

(1) The strongest points favoring natural occurrence of the oil
and gas in the seeps of Smith county are the amount, occurrence and
utilization of seep oil in an era long before the underground storage
of petroleum refinery products was practiced, and the unusually
large number of occurrences, or suspected occurrences, that have
been reported in this county. The evidence is fairly conclusive that
oil and gas have seeped to the surface in this area.

(2) Recent chemical studies of soils, especially in the Gulf Coast
area, have shown that the lighter, more volatile components of crude
oil can travel upward through a considerable thickness of rock strata.

(8) The oil and gas are probably derived from relatively deep-
seated formations (more than 2,000 feet below the surface) of
Pennsylvania age.

(4) In the course of upward migration the crude oil has been
fractionated so that only the light constituents have appeared at the
surface.

(5) The presence of oil and gas in commercial quantities in the
deeper rocks beneath parts of Smith county is a possibility without
the presence of seeps. The presence of the seeps strengthens this
possibility.
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