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A STRUCTURAL SURVLEY CF THE PIZRRE Gu§ FIZ.D, SOUTH DAKOTA

By

Lonta Z. Wing

FOREZWORD

The search for oil in a non-producing area is in many
cases an evqlutionary nrocess. It begins with resonnalssance
survevs and is followed by detailed studies of 6utcropping for-
matiaons. When sufiicient information hos been gathered, a
study mav be mace concerning the oil producin:g vossibilities
of -the State or other large unit area. Finally, the mére prom-
ising localities are recognized and these are intensively stud-
ied and then tested with the drill.

The search for oil in South Dakota has nroceeded along
thege lines. In the early davs many ieocloglsts made recon-
naisance survevs along the kissouri River, whilé the search
for rich ore deposits led others acrosg the nlains to the
Black Hills. Toddl adced mmuch to the rnovledze of the geology
of the gtate and vpublished many reporis, one of the best of
which was his first and second bilennial repofts published in
1898.2 In wore recent times Freeman ‘ard, State Geologist
from 1915 to 1926 and . P. Rothrock, Stat. Geologist since
1926 have made manw seporate studies of the geology of the
gtate. Typical of the nmore detailed studiés concerned with

individual formmtions is the one wmads by . V. Searight, of

1. State Geologist of Soubh Daxota frow 1893 to 1508, -
2. Geoloz of Souti Dakota, Gsological-Surwvey Bulletin

w0, 2, 1894,
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the Pierie Formation which was published in 1937 as Revort of
Investigations, Ho. 27 of the South Dakota State Geological
Survey.

Much of the geology of South Dakot~ has been determined
in connection with investigations of water supplies.' Dr. H.

H. Darton published a long series of bulleting between the years
1901 and 1918 in which he described ths geology and water re-
sources of the Creat Plainsg region. In the latest report of
this character . P. Rothrock described the geology, and T. R.
Robinson, Jr. described the hydrelozy of central South Dakota.
This was published in 19%6 as Report of Investigations io. 26

of the South Dakota‘state Geologlical Survey.

In the meantime considerable interest had developed in the
possibility of oil occurring in the state and in 1920 Roy A.
Wilson was given the task of making a gzeneral surver of the oil
possibilitieg in South Dakota. In a bull’c;tilll published in 1922
Wilson described the geology of petroleun, the geologlic features
of South Dakota and c¢iscussed the possibllities of netroleum
occurring within the gtate. This pointed the var for more de-
tailed investization of certain promising areas and since that
time geveral investigations have been made and a nuanber of deep
wells drilled.

The present investlgation may be classed as one concerned

prizsarily with a promising though limited area.

~dey

1. R. &. Jilson, The FPossibilities of Oil in South Dakota,
South Dakota State Geological Surver, Bulletin 10, 192<.
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AREY OF REPORT

The area concerned in this report centers at Pierre and
covers a considerable portion of Stanler and Hughes counties.
An examination of the accompanying map will show that the sur-
vey extended north from Pierre along both gides of the iissouri
River to Oahe, south to the Stanley County line including the
antelope Creek section, and southwest along Bad River to the
station ¢6f Teton on the Chicago, Milwaukee, St. Paul and Paci-
fic Railroad including an area of wmore than two hundred sqpafe
miles.

As will be explained in the description of the geology,
the survey was necessarily limited to the blufrfs along the
kissouri and Bad Rivers and their tributaries. The flood plains
of the rivers are underlain with alluvial deposits completely
hiding the structure of the underlving ted rock. Some of the
upland areas are extremely flat and contain no cuts in which
the structure of the underlying formations could be ascertain-
ed. Nevertheless, the surver was sufficiently extensive to

show the principal structural features or the area.
TYPE OF SURVEY

The survey congisted of the usual trpe in which the struc-
ture of possible cil or zas bearing strata beneath the surface
was sought by examining the structure of outcropring beds or
those aponearing at the surface. For thls puroose, the plane-
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table and telescopic alidade were used and elevations were
carried from knovn pointe~-U.S.C. and G.S. and U.S5.G.5. bench
marks-~to many places throuzghout the area where identifiable
horizons appeared; This type of survev is much more accurate
than the reconnaisgance surveys previouslf conducted in the
area by means of hand levels and altimeters and has the fﬁr—
ther advantage of pernitting the plotting of surface features
wvhile the survev ig Teling cpnducted. This trpe of survey,
also, has preceded the development of many of the major oil
fields of the couniry and was thought to be the next step nec-
essary in the search for oil along the missouri River in South
Dakota.

Two plane-table parties were occupied during the latter
part of the suuwer of 1937 in making the present survey. The
first was under the personal direction of the State Geologist
with kr. John 4. Trantina as enginecr. The writer was geolo-
gist for the second party with wr. weonard G. Stevens as en-
zineer. The writer was impressed with the interest shovn in
the survey by the state officialg at Picrre and by residents
in the area. Credit should be given to alﬁost gver: rancher
living in the area for informatlon glven concerning wells, etoc.
He, therefore, wishes to express his thanks to all of these

people for their oourtesy and cooperation.

PURPOSE OF SURVEY

The present survev was concerned primarily with determin-
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ing the possibilities of obtaining oil in the region adjacent
to Pierre. While other surveys have becn made in this same
zeneral region with a similar purpose in mind, these have been
more reconnaissance in nature. Consequentlr, the present sur-
ver does not duplicate the work done by former geolozists.

It mav be stated that these earlier geologists did not report
anvy too favorably on the area but since thelr reports were
made new developments which have occurred seem to justify the
present survey.

Some of the reasons for conducting the recent survey in
the Pierre area are as follows:

1. Fatural zas has been produced in the Pierre field
for over thirtr vears. It is a well known fact that oil and
zas often occur together or that the:r are concentrated under-
ground under the same conditions. Both are transvorted by
water and are trapoed under anticlines or other favorable struc-
tures. Consequentl—, the presence of natural gas in the area
led to the hope that oil wight be found, also.

That the gas in the Pierre field is drr gas and not the
type usuvally associated with oil does not disprove the oresence
of oil in formations deeper than those in vhich the gas ocCurs.
As a matter of fact, shows of oil were reported from the Stand-
ing Butte well in Sec. 9, T. 7 K., R. 27 Z. less than thirty
miles from Pierre. At 2559 feet the driller reported a sand
containing, "a larze quantity of oil'. 0il was reported from
an artesian well., alsc,the Ike Gever well, a few miles west
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of the Standing Butte test,(S.E. Sec. 17, T. 7 N., 8. 27 Z.)

2. Certain structural features of the rocksg in
the Pierre region called for further investigation. The
dominant structural feature of ceuntral sSouth Dakota 1s a
northwestward plunging syncline located midway between the
Black Hills uplift on the wvest and Pre-Caitbrian quartzites
and z#ranites on the east. The Plerre area lies on a broad
'terrace—like structure on the eastern limb of this syncline.
This is somewhat similar %o the structure in eastern Kansas
and elsewhere where oil has been found. Consequentlr, it was
thought wise to investigate further the detaills of this struc-
ture.

3. One of the purposes of the present surver was to
determine the possibilities of further gas production in the
area. Although zas has been produced in the state for over
forty vears, there has been considerabvle uncertainty regarding
the geologic conditions under which it occurs. If the gas 1is
shale gas, as believed by a nunber of authors, production will
probably continue over a great many vears, although future
wells will probably not be any larger than those drilled in the
past. If gas production is dependent on flow of vater from ar-
tegian wells, then production will be maintained only so long
as the wells are kept as flowing wells. If this 1s the case
then gas production will soon be a thing of the past unless
steps are taken to control the flow of water from welle which
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are now allowed to flow freely thus reducing the pressure
which forces the water to the surface. Thus, there may be a
two-fold purpose in contrelling the artesian wells. Ther
should be preserved for the water which thev vield so cheaply
and to maintain the gas suppl:.

If, on the other hand, the gas occurs in definite anti-
clinal structures, then future supplies might be found by
determining the location of other similar sgtructures. ZEven
thouzh the present gas wells are not located in identifiable
struqtures, it is believed that future supplies should be
sought by drillinz on thoese structures indicated later in the
report.

Natural gas in Scuth Dakota is a very valuable agset,
the total production amounting to approximately 10,000,000 cu.
ft. pervyear. If the value were to Lo deterwined on the basis
of outeide fuel whicix it replaces, the fizgure would be impres-
sive. Conglideraticn of future gupplies at the present time
is extremely important.

4. An additional purpose of the surver was to de~
termine whether or not a structural surver could be made on
beds in the Pierre ghale. This type of surve; depends on
whether or not there are idéntifiable norizons in the forma-
tion upon wvhich elevations can be determined. Dr. Rothrock,

in his preface to Searight'sl report con the stratigraphy of

1. W. V. Searight, Lithologic Stratigraphy of the Pierre
Formation of the kissouri Valler in South Dakota,
+

Report of Investigations Wo. 27, State Geological
Surver, 193%7.




the Pierre foraation states: "The Plerre formation has long
been a stumbling blcck to geologic progress in South Dakota.
Its thickness, “nown definitely in but few places, is su zreat
that it has been a sgericus handicap in determining the'depth
of artesian sands and other formations whichk amlght be of wvalue.
Outcropping over a third of the western halfl of the state and
immediatelr underlving the glaclal drift in at least two-thirds
of the eastern half, it has proven a zZreat drawback to pros-
pecting by making imposeible the detection of structural and
stratigraphic feature in this great area."

Searisht made a careful study of the Plerre formation
in the kigsouri River: vallev. Hig report was an important
contributicn to the stratigraphy of the state and furnished
the tool for the present work. It was found that the Oacoima
beds, which Searight descrlibed, could be easily recognized
and that certain concretionarr beds in the Oacoma zgone and
higher could be definitely identified over aost of the area
studied. The present surver demonstrated that a structural

survey could be conducted where the Plerre formation outcrops.



STRATIGRAPHY

The stratigraphr of the Pierre area is relativelvr
simple. The only bedrock expoged is the Pierre formation of
Cretaceous age. Surficlal depousits consist of glacial boul-
ders, agravel and loess of Fleigtocene age cccurring on the
hills and slopes north of the kissouri River, and alluvial
gravel of Tertiarr age on hills and ridges south of the Bad
River.

The Pierre is one of the principal gubdivisions of the
Cretaceous system and consists of a thick bodr of shale lyving
between the Niobrara chalk rock below and the Fox Hills sand-
stone above. Onl- the Plerre 1lg exposed in the area of this
report, however. Of ite five subdivisions, only three, the
Sullr, Virgin Creek, and kobridge umembers are exposed in the
area. The rclation of thesge muimbers to the rest of the forma-
tion is shown in the folloving colunnar sectlon taken from Sea-
rightls report.l

The Sull-r Mexnber
2

As described b Searicsht™ "the Sullr mewber of the Plerre
consigts of the body of shale lving between the chalky beds
of the upper Grezory and the base of the hizhly bentonitic

beds which lie at the base of the Virgin Creek meaber."

1. W. V. Searisht, Lithologic Stratisraphy of the Pierre
Formation of the khissouri Valle in Scuth Dakota, Re-
port of Investizations No. 27, State Geological Surver,
1937, plate III.

2. Searizht, op. cit., ». 21.
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The State Geoleyical Surver recosnizes three subdivig-
ions of the Sull: member--the Agencr, Qacoma, and Verendrre
zones. These are digbinctly recoznlzable near Pierre and
were most useful in the present surver.

The Azencr Shale

The agency snale 1s the lowericst subdivisiosn and is
exposed just above the flood plain of the lLissouri and Bad
rivers. Where trpically exposed, it consists of a light
gray siliceous sghale. It 1s not laminated but is iore or
less masgive. Individual lavers have a concholdal fracture
and break intc angular chipg. In fresh cuts such as in rodd
and railroad cuts and in steep bluffs along the rivers this
shale is stained a dark ruety-browm colcr. This color, how-
ever, is founda only ¢n the surface and does net extend into
the rock except along joints. Large flattisa concretions
were observed In tais zone but secied not to cccur at anr
distinct horigon. Likewige a nwber of thin seams of ben—
tonite were obscrved but it was imonussible to deternine just'
how persistent ther are.

The Qacoma Zone

The Oacoma zone consigts of lisht .rar, flaky shale
inﬁerbedded rith sligatly darker bands. It ig recognizable
in the area of this report because it causes a light band
30 or 36 fest wide between the igencr below and the dark
colored Verendrye zone abocve. Then, too, this zone is mark-

ed b less unifori beds and this lack of unifornity causes
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benches or stair-step effect along the bluffs and on the sides
of characterigtically barren knolls.

manganiferous iron nodules, so characteristic of the
Oacomna gzone elscwhere are almost totally absent in the Pierre
area but there is a moderately prominent layer of larze cal-
carecus concretions occurring on top of the third five foot
step or within six or eisht feet of the top of the zone.
These concretions var frow a few inches to several feet in
diancter. The; are light gray in cvlor inside but are stain-
ed a checolate brown on the exterior and alony fractures.
Another characteristic feature is that they fracture into
thin vertical slices trending in one direction, In several
places thelr exterior wag covered with a cone-in-cone laver
more than an inch thick.

Since this laver of concretions is the ost easily
recognized in the area, the accompanylng nap hag been con-
toured on thig horizoan.

The Verendrye Beds

The Verendrve zone congists of mediu: grar shale waich
weathers to brown and gray guubo. koderately fresh expos—
ures of the lower part exhibit te a slizht extent the band-
ing and stair-step effect of the Oaccma beds.

Due to numerous lavers of black concretions in the up-
per part and the presence of these on the slopes below, this
zone appears nuch darker from the distance than either the
Qacoma or Agency. The concretions are‘principally black or
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dark reddish black in color and are thin. They commonly

break into blocks l@E inches in diameter.

The Virgin Creek Member

The Virgin Creek was named by Searight from exposures
along Virgin Creek in Dewey County. It includes the light
grey shales, containing numerous thin lavers of bentonite,
lying above the Verendrve with its black concretionary lay-
ers and below the similar but more highly calcareous shales
of the Mobridge. It is divided on the basis of 1lithology
into a lower and an upper zone.

The lower Virgin Creek consists of medium grav shale
which weathers into thin purplish flakes with a metallic
sheen which distinguishes it from the Verendrve. This zone,
however, occurs ohly near the tops of the hills and is not
well exposed.

The total thickness of the Virgin Creek southwest of

Fort Plerre is approximately 150 feet.

The Mobridge Member

The Mobridge member gonsists of highly calcareous shale,
marl and chalk beds varving in color from medium to dark.gray.
The member weathers to buff colored clay beds, belng lighter
in the lower and upper parte. The onlv exposure near Pierre
or Fort Pierre is in southern Stanlev countv whare it under-
lies the highest flats. |

-12-



SUBSURFACE FOREATIONS

Subsurface formations, known to be present, range in
age froum Mississippian to the unexposed part of the Pierre
(Late Cretaceous). I% is possible that rocks older than
the Missligsippilan may underlie the region though none that
old have been reached with the drill in this part of South
Dakota .

About the Black Hills there outcrops & series conslst-
ing of alternating beds of sand and green shales of Cawmbrian
age at the tzse of the sedimentary section. Overlying these
are thick limesgtones of Crdovician and kiississlpuvian age
(the Whitewood, Englewood and Pahasapa formations) about 700
feet thick which correspond to the Madison limestone of the
Rocky mountains. 4Above the limestones lie typical Pennsylva-
nian beds of alternating thin sands, shales, and lirestones
(the Minnelusa formation). Then comes a very conspicuous
gseries of red beds (the Opeche, Minnekahta, and Spearfish
formations) of Permian and Triassic age. lbove the red beds -
lie wvari-colored c¢clavs and sands, Jurassic'in age (the Sun~
dance, Unkpapa, and Liorrison formations) and on top of these
the heavy sandstones and intecrvening shales of the Lakota-
Fuson-Dakota group which furnishes the artesian water in the
Pierre area. These artesian beds are of Cretacecus age and
lie from 1200 to 1400 feet below the surface at Pierre.

Above them lies a series of black shales with some liny
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shells and dark chalk which is usually nistaken for shale by
the driller.

In drilling between the Black Hills and the Pierre area
the thick red beds and the heavy limesgtone have been easily
recognized. Between these formations under the plains lie
beds of varied thickness which have been traced as far eagt-
ward as the Standing Butte well and which should continue,
therefore, under the Plerre area.

The character and approximate thickness of the beds which
may be encountered in drilling the Plerre area can be inferred

from the following well logs:

Log of Piexrre City Well No. 3

Location: T. 110 N., R. 79 W. Hughes County, S. Dak.
Drilled by Lewis Greenough in 1910.
Reported to ©. C. Perisho in 1910.

Feet
0 - 300 Soft material, sand, mud, boulder clay, ete.
300 - 350 Upper shale
350 - 650 “"Pierre" shale; rubter-like substance which
locked like agphaltum, burned with black
smoke; odor like asphaltun--25 feet, water
greasy.
650 - 960 "Benton" shale.
960 -~ 1280 "Dakota" sandstone; first flow.
1280 - 1300 Soft sandstone; main flow; large volume of water.

Log of Pierre Clty Well, 1929

‘Location: NW&, SEy, Sec. 4, T. 110 N., R. 79 W., Hughes County,
8. Dak.

Drilled by the Norbeck Companz.

Approximate curb elevation: 1440 feet.

Feet

0 - 60 8ilt or vellow sandy clay
60 - 210 Gray shale
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Feet

210 -~ 850 Dark chale; at &850 ft. a two gal. flow and a
. littlc gas.
850 - 1160 Dark to gray shale with scattered streaks of
, sandstone.
1160 - 1165  Soadstone
1165 ~ 1310  Unrecorded
13310 - 1316  Goud sandsbone
1316 - 1341  Grov shale ond small lavers of sandstone.
Perforated from 1159 ft. to 1341 ft.

Loz of Standing Butte Well

Location: Sec. 9, T. 7 ®¥., R. 27 E., Stanlev Countv, S. Dak.
Drilled by the Soutn: Daksta Development and Refining Company.
Curb elevation: 1958.1 Tset.

Information furnished by the company.

Feet
Pierre _ _ 1 -~ 927 "Pierve" shale
Niobrara ? 927 - 933 Grav shale rock
_______ 9%3 ~ 363 Gray eandy shale carrying dry gas
Carlile _ _ _ 963 - 140 Shale
Greenhorn _ _  1L00 - 1450  sand and ater
Graneros _ _ 1450 - 1735 Shale
Dakota 1735 - 1805  "Dakota' sandstone carrving water
_______ with Las and oll showing
Fuson _ _ _ 1905 - 1940 "Fuson" shale
Lakota 1940 - 1976  “lLakota" stone
Morrison _ _ 1976 - 2190 "Lorrison" shale
? 219G - 2270 Base of the "Lorrison" or upper
_______ "Sundance"
Sundance 2270 - 2279 Lime rock, nenetrating lower
sandstone

2279 - 2290 Water sand

2290 ~ 2292 Lime roclk

2292 ~ 2294  Pyrites, irom, shell

2294 - 2307 Loose white sand

2307 ~ 2%2h Grav shale :

2525 ~ 2350 HJater sand, with great water flow

2350 ~ 23656  Coal -

25ho - 2382 Sandstone

g2 - 2385  Vhite sand

&85 - 2392 Sandstone

92 - 2Lp2  Fuller's earth

Ldo2 - 2405  Sandstone

_______ 2hos —~ 2412 Clay

Spearfish 2412 - 2559 Red beds carrving streaks of
Sypsui and sand
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hlnﬂblusa

Pahasapa

2& 0

2348

2873
2877

2880 -

2910
2920
2930
2935
2310
2567
2950
3010
3027
2090
3160

3170

2848
2873
e& 1Y
2830
2910
2020
2530
2935

2967

2990 -

3010
3027
%090
2160
%170
3508

01l sand

Red bed

Tar sands carrying oil

Red bed

Sand showing tar

Black sanad

Hard sand rock showing gas and tar

Black flaky ghale

Gypsuin

Broken formation of sand and
ghale, more gas

Broken formation, some gypsum

Sand rock

Broken formation

Tough zray shale

Pink formation showing lime

Pink rock

Limegtone shells, conglomerate
between

Pink sticky formation

Conglomerate

Gray shals

Conglomerate

Conglomerate, gas showing

Broken fornation, gypsum and lime

Lime and gynsus

Red shale

Black shale

Red shale

Lime, gvpsui, black shale

Touch yellow clay

Red shale

Hard sandstone, shell

Sand, small flow water

Sand, very sharp

Light sandr shale

Gray sandy shale

Sandy, heavy water flow

White linme, mediux hard

Lime, verv hard

Lime, mediwn hard

Lime  with hord, mediun, and soft
lavers
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THE STRUCTURE

As stated previously in this report, the principal
struotural feature of western South Dakota is the Lemion
syncline or structural trough lying between the Black Hills
on the west and the crvstalline area in the eastern part of
the state. The axis of this great srucline lies beneath
Leﬁmon and extends southeastward through Kadoka. It plunges
toward the northwest so that anv single formation like the
Dakota formation lies at a lower level along the axis of the
syncline in tnat directioﬁ.

The major structure of iZportance in the Plerre area
ig a broad flat or terrace structure extending in a north-
eact-southwest direction. The flatness of the formation is
gshown by the similarity of elevations on the Dakota water
bearing sand in the Standing Butte well and in wells at
Pierre. at Standing Butte %he top of the D al ota lies at
an altitude of 223 fect above gea level while at Plerre the
game FTormation lies at approximately 300 feet above sea
level or only 7& feet above that of the Standing Butte vell.
Again, the flatness 1s showm by elevations determined in the
present surver. 4in examinaticn of the accorpanying =2ap will
ghow that the bed on which the elevations were determined
lieg at an altitude of 1560 feet in such videly scattered
areas as antelope Creek, Teton and Oahe.

This broad terrace structure is considered of very great
inportance in the accurulation of natural gas in the Plerre
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area or in a broad band extending in a direction northeast
and southwest of the city. If oil is found in South Dakota,
it will probably be Tound sorie place along this structure.
The structure deserves, therefore, much nore study.

The present survey has chown that there are minor anti-
clinal folds trending mainly northwest-southeast across the
najor structure. kogt of these are small but one in the
Antelope Creelr area degerves speclal mentlion. Its axis lies
along a line extending from section 3, T. 109 #., R. 78 W. in
Stanley county to secticn 6, T.- 110 Ii., R. 78 ¥W. in Hughes
countv. It way be that these two extreunities of an‘apparently

Il

singlevstruoture are in reality separate. This could net be
deternined definitelwr since the structure extends acrogs the
lilssouri River, and the lacoma and other bedrock formations on
which the survey was based are coupletelr nidden by alluvium.
Elevations up to 1590 fest on the Oacora beds occur near the
axis with moderately strong dips occurring on beth sides of

the folds. The hijghest
[

)

soint of the £o0ld occurs along the

(@)
3
=

western side of secti 9

, T. 104 ., P 3% E. Since no ar-
tesiah well in the area has becn drilled on a structure of
this kind, a well drilled here wight yvield much more gas than
any well drilled up to the present tirne.

Other small folds occur in section 14, T. 4 W., R, 30 E.,
and in section 3, T. 4 N., R, 31 E. These are not quite as
pronounced as the one dsccribed above, the highest elevation
reached by the Oacoma beds being but little over 1580 feet.,
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LOCATION AND DEPTH OF TEST WELLS

There is no war of knowing vhether the structures appear—
ing on the surface in this area continue to sufficlent depth to
be important factors in the accwmulation of c¢il or gas in
the foriations which night carrr thesc products. Thev offer,
however, in the lizht of the present information, the best
cite for the location of test welle. It is customary to place
the first test as near the fop of such a structure ag is feas-—
ible. One well, however, will not test the region or évén
one structure, and a test of this countr will invelve a drill-
ing progra:s which will include slrking a nunber advantageously
placed wells through all sedimentary beds above the Pre~Cambrian,

From the position of the formaticns in the well at Stand-
ing Butte and the local artesian wells it would appear that
gas should be struck in the Dakota-Lakrota group of sands at
about 1200 or 1400 feet. The next poesgible oil horizon would
be in the rocks corresponding to the winnelusa formation lying
just above the big limestone at &”depth of about 2410 feet.
Shows of o0il have Dbeen struck in a nwiber of places in the
limestone and a ccuplete test should .- through then. Judging
froi the nearness of the quartzite at kiltchell and the rela-
tively small thickness of sedimentary rocks beneath the lime-
stone in the Black Hills it is probvable that the base of the
possible oil bearing section will be reached at about MOOOeret.
As no data ig available on the rocks beneath thé limestone in
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this region, however, a liberal margin of safety should be
alloved anc the Tirst test should be prepared to zo 5000 fect
if necesggary.

The driller must be prevared to handle artesian flows
at a nurber of horizone; first the Dakota-ilakota sands which
may be three or more in nusber; and second the Sundance
sands lving ilmmediately above the red beds. 4An artesian head
was discovered in the limestone in wells farther west. There
ig no way of telliny whether thie wouvld prevail in the Piorre
area, however. The record at Standing Bubtte is not clear on
thig point.

Water for drilling can be izpounded in the varlous streaus
of the region in sufficient quantities to supoly drilling needs
for most of the vear.

Lastly, it ehculd be kept in mind by proxacters and invest-
ors alike that this region ls unproven territory. Its geolegy
of fers formations which maiy pe o0il bearing and gas has been
produced for many vears, but there is no certainty that oil

exisgts even in the 2ogt favorable strucitures.
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