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¥ONTANAN 0IL FIEBELTDS

Introduetion

Since the disecvery of o0il in Montana in 1216, the
petr-leum industry res edvanced to a roint where cover
5,000,00" barrels of o0il worth cver $6,500,00" hes been
produced in erch of the thre- pesst yesrs (1236, 1927, snd
1338).

The subjieet wre chosen for thesis ma eriel beoesuse
of the lac¥ of 2 report on the lontens 0il fields under
one cover. There was no field work atterpted, the prob-
ler being esce~tially one of ecrpilation end condenseticn
of rueh dsts snd nurercus reporte,

The subiect metier was grined from publieations of
the lorptane State Buregu of lines and Geology, l'ontena
Cil & Ces Journel, 7. S. Geolrgieal Survey, Am. Assce. of
Fetrcleur Geologiste, 01l and Cge Journal, and vericus
pepers anrerring in other publicstions as ncted in the
biblﬁopra*hy. luch of the detell of geologieel formations
hes been omitted tut 1t ray be found in rurerous »ubli-
cations, some of which are listed in the biblicgranhy.

Statisties on individual field production sre thcose
of the lontsna Stste 011 Ccneervetion Board; those of the

state ss a whole for the yeers 1916 to 1936 inclusive sre



teken fror the Yineral Rescurces of the United St-tes and
for the yeers 1937 end 1938 frox the lontens C0il Concer-
vation Board. In the stetistics on wells = blank space
indieates lse¥ of information =285 to the vrobsble corrcet

figure.
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Summery of Montane 0il Filelds

In this thesis, thirteen aress, 211 lying east of the
Roeky Yountain Front, ere considered of sufficient impor-
tance to be recognized as an o1l field &nd they are in or-
der of disecovery ss follows: Elk Basin (1916), Devils
Bagin (1919), Cat Creek (1920), Sosp Creek (1921), Kevin-
Sunburst (1922), Big Leke {Lnke Basin (1924), Pondera
(1927, Bannatyne (1927), Sweet Gress Hills (1928), Cut_ Bank
(1329), Border-Red Coulee (1929), Dry Creek (1930), and
Beker-Glendive, (1926). Of these, there is no comrercial
production fror the Devils Besin, Soap Creek, or Bannstyne
fields st nresent.

The above fields, evcerting the Devils Basin, Cat Creck,
Soap Creek, end Ben atyne, also yield ges in conmmercizl
quantities.

There are many enticlinal esnd domal struetures through-
out the state moet of which heve been tented for oll end gas.
Since they do not yield oil or ges in commereisl quentities
they are not eonsidered in this report.

Immediately following this page are statistics and
g€raphs on o0il production of the state and the individual
fields, also mape end stratigraphie charts of the state.

The fields sre treated in order of their discovery.

-d -
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TABLE I MONTANA OIL PRODUCTION

P S, e

Year Produetion Value
(thousands of barrels) (thousends of dollars)

19162 45 g 46
1917 100 146
1913 69 126
1919 90 171
1920 540 1,045
1921 1,509 2,573
1922 2,449 4,034
1923 2,732 4,030
1924 2,315 3,754
1925 4,001 6,420
1926 7,727 10,170
1927 5,053 7,090
1923 4,015 6,400
1929 3,930 7,260
1930 3,349- 5,420
1931 2,830 2,730
1932 2,457 2,560
1933 2,273 2,220
1934 3,603 4,330
1935 4,603 6,150°
1936 5,363 7,700°
1937 65,3390 7,661
1933 4,9390 ¢,436°

Total 70,331 93,470

& Produetion for yenrs 1216~36 from Minernl Resources of U,S.
Compiled from Montena 0il Conservation Boerd repnrts
Caleulsted h
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TABLE IIT WELLS

Bannatyne
eil gas dry tetal eil gas dry total

Fondera

¢at Creck FKevineSunburst Leke Basin

Devils Basin

Elk Basin

Year

ot o

oil gas m11m1 oil

gas dry tetal

dry tetal oil

gas dry total eoil gas dry totel oil gas

é
1
2

1916
1917
1918

0
0

1919

1920

1921

52 168

13

4]

0 16 17 116

1

19
9 48 19%

25
139

25
23

1922
1923

1924

0

0

30

9% 4 38 138
11 100 344

233

1
25

21

16

5

7

18

1925

24 133 417
41 142 420

45 77 223

260

237

1926
1927
1928
1929
1930
1931
1932
1933
1934
1935

1936

11

2

12

10
18

101
113

T e

21

62 215 0

40

12

84

81

86
28

36

18

23

0

0
4]
2
0

0
0

0

26 99
12

4

69

1937

1938

0
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- Fort Union formation
‘Lance formetion

- Dakota sandstone to Yorrison fomation

PLATE II  GEOLOGIC MAP OF CENTRAL AND EASTERN MONTANA

Intrusive rocks

old Tertiary volcanic rocks

Miocene & Fliocene continental
deposits

Wasatch fermation

Bearpaw & Judith River formations
Claggett & Eagle formations
Montena group

Colorade group

Dekets sandstone & lower Cretaceous

Mississippian rocks
Devonian to Cembrian rocks i .
Belt series - ; s eref-sabho s 0
Archean rocks

(after U.S.GeSe 1932)




&:ﬁi‘%ﬂmiks



N\
\ EASTE AN
BREAT FALLT \
-
»
-~
X
" %
B/G SHOWY ~VpITH MOUATA /N syt
4
ASTICLINORIUM
T NAGRAN SHOWIN G
PRINCIPAL  STRUCT uRAL ELEMENTS
OF
THE MONTANA  ©p Afng,
) P
° -
A i BIGNO RN PRIOR [
A Aeiiwes
ctm_=a_ 4
A/'/
HAILSTONE ARCH
- ) S T o
< YOMING
o
o R S =

—— -t PR T
e e i

«
-
/e
’ <
!/ ‘b
7l
e
/Mkﬂ ve ’
b 4
) 2
=
ol 1o
et B

R

.

— e

—Diagram showing principal structural elements of Montana plains.

oS




U TH=I9NGH

yoay sseadioons

UeTJque) *i (&) U LIGwe) * quesqy 0B PIAS Gt an..nmf,
wuiqus) poompad( pooapsag (€3] poosapeaq poonpmR] poeapsag
uley 934 uaoy 9y uzeq 933 | (&) T adey 914 wioy 934 CETIRSTS

piesqy UIBqY Juesqy o8 qy Jussqy JussqY EUTIT T A
o] uoAd(] ETEOT uesdejjor s s (i) wesqy Wo8qu A1q9qod] Wesay I
ues TPey uos TRl USRI UssTpai Ues TPl uesT Py wospei_O
yaesay Fao8qy Zuoug ¥y ARous 914 WesqY wosqy wesqy| |
uopsuy uSpsY USpS iy " uepsuy
BSNTIUUTH uoeqy doa sue] © desisuej deaysus ] N
(1) dequy | Jeqe[y |
Jeauadny) uoBqy Jussqy posqy aeyeainy) Je3esdnyg asjenBnyoly
eguepung 81114 BITLLE SITTH souRpung T aguepumg aouBpUNg
uos pide Q68 I8 U [1J0j; Ues pJae U0S Fddof; UeSTddof U 08 TiI0N
T e | en TRajees | yeaejoer | | yedeoe) £{aeasts Ktaeaein | Fy
: T TtRakedd Trarean|
sy7edouasyy s11odemianyy syiodoudsy]
Aanoy Aanop Aduop
: Teeq
epederog spadeled (=X 23 £ epeJdores EERLRITRF PEYE IS ¥ Jojjued
4 T aITToaey | 5
aT1148) [FE3%Th 8TTTe)| |O
BaoIqeTH BIeIGO T SISAGOTH] |t
*a5 ydeadete) 300, udvaBee]
et | orredaps | e1Be3 orBez | - RRIRLL BT erdey
T aesde0 | 300081 . PETY TR 33059515 PETs =) Fory g
euto TPy oal 3 . Tsuopred
JOATY WATPEF | dSAYY qaTenp JOATH URIPAp - uwred dOATH U3 IPOT SATH WRTPAP
0320 T4 redigs nedaeeg #sdia0y audaeeg Bedaseyg [y AT Y
STTIH Xeod 3P TU39sa0H deuueT.
JOATYH Aday *35
80U T 3ped) mOyILs soueT ooug] eoust eousq eouw]
Uegun ed ucyu 3204 uogun 3ed0d U W64 ueyun 310
yojesey| O
(¢) suasalIyo 3
T TRTRL AW - i e o T e (3) ooveT1d 2
AJsugeyens Laausegany: AdsuieyBnn Adeudelen Adwilde geny L - AJRulelEny AJeugelsn
*JUGH POATP *quoq 3o *3ue ‘oAdesoy *3uej ‘sOTuUNe) Reqaed pus
*93 sudawoy *JueH TRdud) N UTIPU] S0dD \ fugey F1g ‘aejearrrys ‘euelsmerres *ofy Sugseg 13 \ \

{f*eenecen J8218 DOIITPOW) DHINOAL ¥ VHYIION J0 JHVHO NOILVIAWH0D AL 3Tevd

-1%-



PRODUCING FORIZOYS OF FONTANA OTL FIELDS

Field Produeing horizon
Formation Sand Lge
El¥ Basin Frontier First Wall Creckx U. Cretaceous
Seecnd " i
Third " =
Devils FVeath Ven Dusen U. Xissigeippian
Beoin (Big Snowy)
Sosp Creek Amesden Pennsylvanian
Kevin- ¥ootenal Sunburst L. Cretacecus
Sunburst Vadison Ellis =4
Lae¥e Basin Cloverly L. Cretacecus
Fondera Yadison }isegissiprian
Sweetgrass Coloredo Blackleaf menmber U. Cretaceous
Hills Koctenal Sunburst L. "
Bas¥oo L. A
Border Kootenal Sunburst L. Cretsceous
Venalts
Cosmos
Drv Creek Cloverly .. Cretaceous
Cut Bank Kooteneal Youlton L. Cretaceous
Sunburst
Cut Bank
Baker- ¥edison }Yisecissippian
Glendive
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Fig. 1 Columnar sections of fermetions present in Mon-
tana plaine, showing oil end gas horizons in pro6
dueing field. (Dobbin & Brdmenn, Am. Aesoc. Fet.
Geol., Problems of Petroleum Geclogy, 1934)

Tote: CQuadrent formetion of Central Nontena see-
tion is how known to be the Heath formation of the
Big Snowy group. '



ELK BASIN FIELD

The Elk Bssin field lies on the Nontena-Wyoming state
line, in the central extreme southern portion of Carbon
County, Nontana, and in the northesstern portion of Park
County, Wyoming. That portion of the Elk Basin field in
¥ontans was the first commercisl oil field in this state.
A pipe line runs to Frennie, 15 miles distant, a small town
east of the field in Wyoming cn the Chieago, Burlington,
and Quiney railroced. A dirt road also leads to this town
through which & herd-surfeced highway, No. 310, traverses
north and soutr conneeting Billings, Vontana with Cody and
Greybull, Wyoming.

Fistory of developrment end »roduetion

In October 1915, the first well was completed in Elk
Bagin on the Wyoming side by James Funt and others, who
later orgenized the Elk Basin ?etroleum Company which merged
with the Jutuel 0il Corpany snd leter with the Continental
0il Compeny. Produetion was from the Filrst Wall Creek Sand,
uppermost rember of the Frontier formstion (Colorado grecup),
this being 2 locel term applicsd to the initial producing

horizon*,

Ranid development followed #rilling of the discovery

*Bartram, J. G., Elk Besin 0il end Ges Fleld, Am. Assoc.,
Pet. Geol. "Structure of Tyricel Amerieen 0il Fields,
vol, 1, p. 578, 1929
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well. Fowever, in 1926 there were but two producing wells,
thris number being incressed to seven in 1936. Since the
peak produetion yerr of 1917, when 100,700 berrels of oil
were produced, the yerrly production has dwindled graduslly
to ap-roxirmately 10,000 barrels in the past three yesrs.
Gas ®ss found in the Cloverly formation (Lower Crets-
ceous) at an sversce denth of 2,400 feet and beginning in
1928 weas used in a "gas drive". This consisted of foreing
the gas fror the Cloverly into the Frontier oil sends
through certain ¥key wells intending to ineresse ground
pressure in the o0il rori-on with a resultant increase in
production wriceh had been gradually waning. Frcm the table
on page it mey be noted that this "gas drive" was =a
sueress, for it not only errested the slurp in the produc-
tion‘but even increased it for two‘years end the deeline

thereafier was rucr less tren 1t had been.
Straetigrarhy

As the name denotes, the field lies in a natural basin.
The central part is faily level but the scuth end =nd sides
are rough due to the presence of reslstant.escerpments of
sendetones of Esgle and lessverde (Judith River ) formations,
outerops of which encirecle the basgin., Cody shele (Colorsdo)
is exnosed on the erest of the dome end it being rmich softer
than the sendstone, it hes ercded to form the basin. This

shale is in general thinly laminsted, and its color ranges
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from dull blue to dark gray. It has a varieble thickness
in tre basin fror 2,750 to %,075 feet depending on the
amount of erosion. Yarine fossils sre nlentiful in this
stele, well cuttings yielding Forarin fers snd orisms from
Inceerarus.

Below the Céloredo sheles lie the Cloverly (forrerly
¥Ynown es Dakota) formetion composed essentlally of coarse
gsendstones approximetely ecuivalent to the Kootenal fer-
ther north. The upper sandstone member of thie group is
a gas horizon. Benesth the Dak¥ote or Cloverly are found
th- Yorrison, Sundance, Chugwrter, Ember, Tensleen, Amsden,
end ¥sdison in the orde - nemed. These formations have not
benﬁ nenetrated, but inforration fror near-by Wyorming nools

lesde to the conelusion thet they esre present.

Bearpew
lontana lMesaverde Judit» River
Cleggett
© Cody Esgle
Niobrare
Cerlile
Frontier Frontier
Coloreado ¥owry Yowry

Therrmopolis Thermopolis

Cloverly

The Yorrison formetion below the Cloverly consists
of 775 feet of purple, reddish, end green-gray clay vith
interbedded ssndstones. The Sundence formetion, about
550 feet trick, consists of grey shales end sendstones with
a little marine lirestcecne. The following 90C feet of red
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beds are the Chugweter formetion, whieh is underlain by
the Erber limestone (Perrian), Tensleep sendstone (Penn-
sylvanian), end Amsden lirestone (Pennsylveniasn) in the

order named, thece being 170, 210, end 30C feet thiek re-

sreetively.
Strueture

The Elk Besin anticline is on the north end of a large
geosyneline, 150 miles long by 70 hiles wide, ¥nown es
the Big Torn begin. It is one of a weries of similer folds
lying between two large geanticlines whieh form the Big
Horn mountains on the east, end the Absaroke and Beartooth
mountains on the wést, the lastter being the eastward front
of the main resnges of the Rockiqs in tris srea. The major
uplifte sre intensely folded. This generel relationship
of broasd evnelinal besins between mountein uplifts ic com-
mon in the Roeky Yountain regicn. The Elk Basin antieline's
long axis trends northwest snd southesst snd parallels
the mountein folding, as do other numerous sntielines aleng
the margine of the Big Horn besin. The dips of the streta
on the northeast snd southwest flanks of the symmetrieccl
anticline renges from 10° to 24° and the totsl elosure is
believed to be at least 800 fert enclosing more than four
sguare miles.

Trensverse to the long axis of the fold , the nrodue-

ing area is cut by numerous faults whieh are arrenged into
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three sets. They were probebly developed at the elose of

Cretescecus time after thre developreht of the anticline.*

‘ooz ———’\
00%Z f——"

i Oas producing arem
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Faults \\
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: g X
" STRUGTURE CONTOUR MAP OF THE ELK BASIN Sitf

Fig. 2 Structure contour map of the Elk Basin Field
(Yontana Buresu of MNines and Geology)
The oldest set runs nertheast end southwest with downthrow
on the south, and 1s fol'owed by & reccnd set that 1s paral-
lel to the first but displace downwerd on the north; the
youngeet set trends perallel to the axis of the antieline
with downthrow on the ezst. The dips of the transverse
fault planes range from 40 to 75 degrees, snd their ver-

tiel displacement from a 1ittle up to 700 feet. Those

*EstabroolX, E. L., Faulting in Wyoring 011 Fields, Am.
Assoe. Pet. Geol. Bull., vol. 7, pp. 95-102, 1923

Washburne, C. W., Eni-Anticlinsl Faults of Elk Bagin,
Wyoring, Bull. Geol. Soec. Am., vol. 39, 1927
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with throw to the north sre on the rorthern part of the
fold and those with throw down on the sout) sre in the
southern rortion. The longitudinel faults (northwest-
southeast) din 65° E. and with vertical displacement up to
170 feet. Some of the faulte persist downward to the Clov-
erly formaticn. If they disarpesr in formations below the
Yorrison formation, their csuvuse is probedbly due to settling
in the stely formation, Yowever, 1f trey continuve downwsard

they are probsbly due to tension.
0il occurrence

The 01l prcdueing sands sre tre First snd Second Well
Creek Sands in the Frontier (Colorsdo) formation. It is
probeble that they should be correlsted with the Dakota end
LakXote sendstones of the Black Fille region. The First
sand as it neme signifies is the first sand encountered
efter drilling through 1,100 to 1,800 feet of Cody shale,
so identificeticn is vositive., Ttes limits sre indefinite
for it is shaly in places, but it renges from 75 to 100
feet in thickness. Due to elsy snd shale content it has
8 low rorosity--un te 10 percent--whieh retards production.
After continued drilling through approximstely 135 feet of
blue shale, the Bee ' nd Wall Creek Sand is encountered whiech
consiste of 40 feet of clesr sandstone, =2nd which with g
probable nrorosity of 18 to 20 percent is the best 0il hrori-

zon in this field. Two 'undred fe-<t deerer is en irregulsar
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sandy shsle Ynown as the Third Wall Creck Sand, which gives
showings of cil and gas. This send is 8lso in the Frontier

formation.

Fig. 3 Outerop of First Wall Creeck sandstone
(Bertram} A.A.P.G.Bull,, vol. 16)

In the grester part of Xhe field faulting does not
en esr to have affecied the sccumuletion of o0il in either
the unthrovn or down thrown blocke. In the south end it
ie imrortent for oil is found only in upthrown bloeks.
Nearly normal roe¥X rres ures, amounting to 925 pounds for
g de th of 2,400 feet, exist when the sands rre drilled
into indiesting that the sands must heve been sesled from

the surfece or from gas iIn the Cloverly forration. The
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01l fills the tor of the fold in both urper sende end ex-
tends uniforrly down ell sides, 150 feet in the first send
and 350 feet in the second. There is no water in the first
gend but weter is found below the oil in the second.

The source of the o0il is believed to be from the
Cretsceous shrles with which the sendstones have direct
contact, for trese shales are rich in organic msteriel.
The o0il produces is green in color with a specifie gravity
of aprroximately 39° Baume énd it is generally uniform
in composition throughout the field except that in the
south end where the grevity is higher but eontaining sul-
phur.

Future posesibilities

Production from this field has gfadually declined
whiceh would indierte that the future prospeets of the ares
are not bright. Fowever, es previously mentioned there
is noilwater preblem, thus doing sway with the need for
cesing while drilling. Futhermore all drilling is through
soft shale for an averege of 1,50C feet, thus the costs of
sinking a well to the present produeticn horizons is chesp.
These factors mey warrant additional drilling, at least to
the Firet Wall Creek Sand hoping for a spot of good nor-
osity, for good wells are the rule in this field if the
Firest send ie suffieiently norous. It eppeasrs that the

Sundance send of Jurascic age, the Embar of Permian sce, and



the Tensleep, Amsden, and ¥adison of Carbonifercus sge have

poseibilities but as yet they have not been pronerly tested.
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DEVILS BASIF FIELD

The Devils Besin field is aprroximstely 40 riles south- -
west of trhe Cat Creek field end 16 miles north of Roundup,
tre county sest of lusselshell County. The federal herd-
surfeeced »ighwey Yo. 87 lies sdjecent tc the field and thus

accecss to the field is ecsily gained.
Tistory of development and nrodueticon

Diccovery of oil in this erea wag the first on strue-
tur: entirely within Yontena, earlier production being in
the ElY Beein field which 1ie chiefly in Wycmirg. The Van
Dusen 01l Cornany fornd oil Dewember 1919, on the e~st end
of the Devile Bssin Dore, in sec. 24, T. 11 N., R. 24 E,.,
at an ar roximate derth of 1,150 feet from a =sand loeally
termed the Van Ducgen in the Festh rember of the Big Snowy
group (Yissiscippien). This well sterted further oil vros-
pecting in central Yontana and later resulted in the dls-
covery of tre C-t Creek field. Produeticn from the discov-
ery well was first rerorted as 100 barrels per day but this
produeticn soon decressed to 10 berrels ner day. Tn the
following two yeers 17 more wells were drilled, only one
being produetive. Thus by July 1926, there were s total Ef
23 wells drilled, three of which were nrodueing. All tre

producing wells are in the enct end of the dome. Up to 1938
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the field hed produced 14,145 berrels, ylelding 3,000
barrels in 1921 and 4,07C in 1934, the latter yvear being
the best. Five emell wells, three of whieh were shut in,
was the 1934 stastus of the field. In 1936, there was weas
but one producer end at present there is neo cemrerciel

productiocn.
Stretigraphy

The lowest formation exrosed in the besin is the Koo-
tenei, it being'exposed throughout the besgin, 2nd underly-
ing the Coloredo shele on the flenks, thue drilling in the
Devile Beegin begins in the Kootenai formetion. 1In the Cet
Creek field drilling begins in the Colorasdo rhele. The
¥ootenal forration is ebout 50C feet thick underlein by 250
fert of varieg ted shsles and lentieulsr sends of the loe-
rison forrmation (Juressie). The lorrison rests unon 200
feet of rerine linmestone reking up the Ellie formation
(Jures-ie). The Ellis formastion lies uneconformebly upon
the Amsden whieh ics escsentially a buff cclored limestone
w'th s few feet of red sghsle ot ites base. In the under-
lying Feath forration of tre Big Snowy group occurs the
oil=produeing sand of this field, the formetion consisting
of 450 feet of bleek pretroliferous shele end ~orous sand-
stoneg. At least two wells have ~enetrated the entire
Big Snow; group (Veath, Otter, and ¥ibbey formstions)

totalling about 1,300 feet in the Devils Besin, bottoming



b

a few feet in the underlying ¥edison limestone which liYe

the Big Snowy forrations is of ¥Fississinrien age.
Strueture

The Devils Basin Dome hees been eroded to form a teop-
ofgrartiesl basin &t 1ts erest. The dome lies on the north-
east side of = belt about one nile wide of steerly dipr-ing

streta. The strate dips gently away fror other sides of the

dome.

0il oeccurrence

The only ﬁroducing send of the Devils Besin 1s the

Van Dusen send, 5 to 10 feet thick, encountered at depths
verying from 1,120 to 1,175 fert. This sand 1is arpperently
lenticuler for in some wglls no send was encountered at
depths gimilar to adjescent prodveing well, this contention
being wuprorted by absence of faults and slight dip of
strata on the erest of the dome where dry holes were en-
countered. |

The o0i]l is very dark and visecous. It hes a specific grav-
ity of 25° Baure. The Festh formetion of the Big Snowy
group has been described as = black petroliferous cshale and
it is probably the scurece rock of the low-gravity oil as

well o5 cont&ining the sandstone reservoir rock.
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Future possibilities

Out of 25 wells drilled on this structure only 4 heve

vielded commereiasl production which means that 84 percent

of the wells drilled are unprofitable. The maximum initiel

production is about 100 berrels dally, which is a second
point against eny further prospectins. A third point against'
further development is the low grade of oil produced.

with the sbove factors in mind it is not surprising
that the field has been de=d for sbout five years, =znd it

probably will see very little further sctivity.
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CAT CREE¥ FIELD

The Cet Creek field lies-in the centrel portion of
the state, in the east central part of Petroleum County
and the southwest part of CGarfield County. Winnett, eoun-
ty seat of Petroleum County on a branch of the Chiesgo,
¥1llwaukee, snd St. Paul railroad, is the neerest railroad
point, being about 15 miles west of the most nroduetive
strueture.

The region hes a rough topograrhy due to numerous
gullies of intermitteni stresms tridbutory to the lusrcel-

shell River that euts through the field.
Fistory of develorment and production

In February 192C, a well was drilled nesr the center
of the losby Dome by tre Frantz C1l Corvoration in the
southwest corner of the SE} NW} see. 21, T. 15 X., R. 30 E.
This well encountered s seondstone at 800 feet now known
as the First Cat Creek Sand, whicelr ylelded s strong flow
of fresh weter. At a depth of 1,00C feet another sandstone,
the Second Cet Creek Ffand, was encountered end yielded 10
barrels of o0il daily. Seven more wells were drilled on
the Cat Creek enticline in the spring of 1920, three of
whieh on the Yosby Dome found weter in both sands, end
four of whrich were drilled to the First Cat Creck Sand

1 to 2 miles further south without cetting rroduection snd
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were shut down. The Frsntz 011 Company in lay of the same
veer stiruek oil in the First Cat Creek Sand on the Yest
Dome in the northesst corner of the SE; NEI sec. 14,
T. 15 F., R. 29 E., whieh is sbout 3% miles northwest
of the losby Dorme. The initial production of tis well
wae reted =t 200 bsrrels daily but in August its output
inereased to 2,500 barrels. The sucessful corpletion of
this well stimuluted drilling ectivity immencsely with the
regult trat at tle comnletion of tre field's second yesr
(1921) , 168 wells had been drilled of whieh 116 produced
01l snd 52 were dry. Nearly all of this developrent toc¥
place on the Vest Dome, the wells ranging from 50 te 2,500
barrels in daily initisl produection, c¢hiefly frorm the First
st Creekx Send., A few wells found production in the Second
Cet Creek Send on tre Xosby Dore during the same pericd.
After discovery of oil in the Second sand on the West Domre
in June 1922, by the Frantz-Ferlen No. 3 in the SW! NW!
gsec., 10, T. 15 N., R. 29 E., reny of the welle produeing
fror the Firet send were deeprened to the Second horizon.
Drilling sctivity hes been on & decline since the
yeers of 1920, 1221, end 1922, during whicr 214 vei‘s were
drilled, 141 being producers. There has not been a well
corpleted since 1937 wren one .dry hole wes drilled. A
tetel of 2,823,070 barréls of oil was rroduced in the
field's best yesr which was 1222, Since that year pro-
duetion hee decrercsed due to less well eorpletions snd
- felling production of existing producers. During 1978,
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212,070 barrels of oil were marketed, whier is s new low.
Stretisrenhy

The uppermocst formation exrosed is the Beerpaw s*ale,

whieh is 1,000 feet of grey to blsek gumbo-shsle. That
the formation ies of merine origin ies evidenced by the pre-
sence of merine fossils. The underlying Judith River for-
mation is made up of 2CC to 50C fert of lenticuler grey

to tan sendetone of terrestriel origin. The 500 to /00
feet of following Cleggett shele is of marine origin =nd
may be distinguished from the Bearpaw snd Color=do shales
by the precence of sn upper portion of yellow eslesrecus
concrelionary bede. The Eagle is a greyish-white, et ief-
ly nen-perine sendstcne which is thickest, mest mapéive,.
and more non-rar'ne in the western part of the ares and rore
shely to the east indiceting precence of an sncient ses
that lay to the east snd advanced westward at verious in-
tervals to denosit the shaly members of the Montana group.

The underlying Colorsdo formstion is the lowest ex-

rosed formetion on the anticline &nd it has g thiekness

of 1,900 feet on the flanks where it is buried. On the
domes in the field this formaticn 1s thinned by erosion to
approximately 1C00 feet. The First Cat Creek Sand lies
et the bese of this shrale and rey be equivalent to theb

Dalote sandstone of northern Wyoming.* Between the Colo-

*Reeves, r., Geology of the Cat Creek and Devils Basin oil
fields end acdjecent sreas in Xontana, U.S.G.S. Bull.

786, 1927
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redo =nd the marine calcareous ssndstone of the Ellis for-
mation of Jurasssic age lies 500 feet of non-merine veri-
colored shele, sendstones, limestone, and scme cosl of the
Xootenai formation and 200 feet of underlying non-rerine
csediments of the lorrison formation botk of Juraessic age.
The Rllies formeticn rests unconformebly upon the Amsden
forme=tion (Pennsylvanien) and consists of 200 to 300 feet
of mrerine cediments that sre greylsh-white fessiliferous
sandstones and calcereous sheles in the area of the field.
Tre Arsden formation is essentially a lirestcne underlain
by purple, red asnd dbuff-colored chale about 200 feet thiek.
Following the Ameden is the Big Snowy group of kiesissip-
rian sge whose lower member, the Kibbey, is a red calear-
eous candstone which rey easily be mistaken for the Ameden.
The Blg Snrwy is divided ‘nto three members, the up er

450 fert 18 & blaee) petrolifercus shale (Feesth, the middle
707 feet is shele (Otter), end the bassl 130 feet is the
Kibbtey. Underlying the Big Snowy formations is the Xadison
lirestone (Yississiprian) whick is the lowest formetion
that has been penetrsted by the drill. Its entire thick-
ness has not been renetrated, however, so its thickness

in the Cat Creek field is not known, but at ites outeror

in the Big Sncwy lecunteine it has been measured by Femblinx*

as 1,145 feet thick.

*Hegrblin, R. F., Stratigrarhy end inscluble residuce cf the
Unner Paleozole form-tiens of Xontana, laster's Thesis
In Geol. Eng., ¥entana School of Yines, 1922
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Structure

The Cat Creek anticline lies on the northern eide
of the Big Snowy esntielinorium which extends from the Big
Snowy and Judith Yountains to the Percurine Dome, & dis-
fance of 100 miles. It is one of the lcng.regional anti-
¢lines thet characterizes this anticlinorium. The axis of
the asymmetricel Cat Creek fold strikes N. 75° W. and unon
it are imposed elliptiesl, asyrretrie folded domes, six
in number thet are one-'alf to two miles in diamter.
Thece demes form an en echelon series, their individual
axes renging from N. 35° to 55° W. The steeper dip of

these decmes is on the northeast flank,

I

Fig. 4 Struetural map of Central lontana (U.S.G.S.)

The ecentral part of the Crt Creek antiecline is con-
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siderably feulted, the trend of the faults being 7. 50° to
600 E., rarely extended for more then 1 to 2 miles:; Tre
faults sre chiefly normal end frequently extend across

the crest of the domes, displacement renging from s few
feet to a poscible 200 feet. Iunton end Lee* say the fault
Planes are vertiéal but Reeves** states the dip to be

60° to 70° with downthrew on the southesst as the char-
acter of ninety percent of the faults. Lupton and Lee
believe the offsetting of the axcs of the domes is due %o
lateral roverment along the faults for most of the inten-
give faulting occurs where there is change in direetion

of stri¥e of axis, in some csses represented by offeset in
the crest. Reeves dissgrees with this exnlanation for
forces produeing loteral roverent would be different from
those produeing the vertiesl roverent that is found in all
feults., Bececause of trhe similarity in striY¥e, dis-lace-
ment, and short lengths of the faults, and the sirilar de-
gree of folding on orposite sides of the axis, Reeves be-
lieves that faults a2re of the same origin snd thet tﬁere
was no leteral moverment and that faulting end folding were
éontemnoraneous whiceh could not be so if there were later-

al movement.

*Iupton, C. F., Eee, Wallasce, Geology of the Cat Creek 0il
Fileld, Yontena, Am. Ascoe. Pet. Geol. Bull., vol. 5,
p. 271, ¥areh 4, 1921

**Reeves, Frank, op. ecit. »p.
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0il occurrence

Two of the producing ssnds heve been previcusly men-
tioned, these being the First and Second Cat Creek Sands.
There is another, ecelled the Third Cat Creekx Sand but it
has produced very little oil. Xost of the production is
from the Firct sand; the oil from it has & specifie grav-
ity of 500 Bsume. This sand is 25 to 60 feet thiek end
lies 2t the base of the Colorado shale, 80CC feef below the
surface in the first well drilled on the Nosby Dome. The
Second sand is 160 to 235 fert below the tor of the First
sand and is likrewise of Kootgnai ece., Its thiekness is
10 to 60 feet, producing oil thet has a specific gravity
of 47° Baure. In both of these sands o0il is found only in
the ceresis of tre domes; on the flanks weter is found. A
little heevy o0il is found in the Third sand which is 170 to
150 feect below the top of the Second and elso in the Koot-
enai forration.

It is Reeves' theory that some oll was derived from
the overlying Colorado shales and gathered in the sands when
sedirents were being comnacted and the water in the shales
squeezed out snd forced into sandstones from whieh the water
later escered. ILater the oil ceollected in the cerests of
the domes end faulting allowed migration to lower sands.
Lupton and Lee though conceding the Colorado shales as a
possible source of some of the oil believe the grest bulk
of it has migrated from the unierlying Ellis end Big Snowy
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(called Quadrant by Lee snd Lupton) formations upward along
fault plenes esssisted by artesian water circulastion until
trarped in the erests of the domes. The faults prevented
complete flushing though a2 gre=st amount of o0il is believed
to have been lost by that means. Futherrore they contend
that lighter constituents of o0il aprarently migrate thre
fartrest, hence the presence of the lightest o0il in the
higher horizons indieates the socurce of to bte from below
the produecing sands.

To the presence of the faults must be credited the
accunulation of 0il in the domes for by the displacerent of
impervious shreles to sesl the pervious sands; reservoirs

were crested.
Future poscibilities

The importsnce of the field is stesdily decreasing
for its producticn continues to fall from its maxipum of
2,32%,000 barrels in 1922 to 212,000 berrels in 1938. There
hes been but srorsdie drilling in the field for meny yeers
due to the large percentage of dry holes, but outlying

regione sre being constantly te-ted with no noteworthy re-

sults #&s yet.



SOAP CREEK FIZELD

This field which yields no commereisl produetion of oil
at present lies upon asn asyrretriesl dome a2t the fotthills
of the Big Forn lountains along their northesst side. Its
locetion is in Big Forn County near the Yontana-Wyoming
stete line. Of 211 the fields in Nontana this one is prob-
} able the least secessible.

Wells drilled in February 1921, discovered s hesvy

J black o0il with & s eeifiec gravity of 20° Baure end righ econ-
i tent of sulphur. The first well found some oil in the Ten-
Sleep sandstone (Tenngrlvanien) et 1,534 fert and st 1,642
| feet reported an initisl production of 800 to 470 berrels
daily fror the Amsden formetion(Pennsylvenien) directliy

| underlying the Tensleer formaticn. A second well drilled
to the lower horizon estimeted initisl produeticn as 1,500
barrels dail+. A t'ird well got some oil at 1,710 feet

f ‘ from the lower part of the imsden. This penetrated the

| Fedison limestone (¥ississinpian) st 1,728 feet finding

i an oil horizon at 1,810 feet in the limestone with en ini-
tial nroduetion of 200 berrels daily. The production

from these wells snd later wells quickly fell off, dis-

couraegsing further develonirent of the field. The last

well was drilled in 1925 yvielding = smali amount of oil.

A total of 6 wells has been drillel of whieh but one wes

‘
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producing at the elose of 1226. Yo commercial production
is taken from the field at nresent.

Considerable erosion of the crest of fhe Soan Creek
Dome hes eaused etrirring of many forrations leaving exnosed
at the surfsece the following formation of Cretaceous age.
From the center of the dome outward are encountered the
Cloverly forrmation, Thermopolis shale, Kowry shale, Fron-
tier fcrmatioh, Carlile shale, and Niobrara sh-le. (cee
the stratigrarrie chart on pegel3)

The struetural trap accounting for secuiulation of the
0il ic esrentially an ssyrmetrical come with a celosure of
8NN feet. A fmetor affeeting oil produetion is the large
flow of water fror the Amsden formation from wells on the
flanks of the dome. The souree rock is believed to be th;
limestone of tre Vadison formation (lississinnisn. It,is‘
thought that the oil migrated up throught small faults and
fraetures to its present horizon in the Pennsylvanian rocks.

Thus due to the diffieulties and &dded precsutions nee-
essary for ceontrol of water, the low grade of oll yilelded, -
and the remolemess bf the region, the field has not fared
well. The possibilities of its rejuvenztion are reager and
thus one of the stste's first oll-produeing siruectures ray
be considered ss ecconomieslly unimportant as far ss o1l

production is concerned.



Tensleep. sandstone (t), Nadison limestone
and other formations exposed in canyon.
(A.A.P.G,Bull., vol. 16, Bartram)
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KEVIN-SUNBURST FIELD

The Kevin-Sunburst field lies in the central pert of
Tocle County, its centrel -part is 15 miles south cf the
Alberta-lontens boundary line and 20 miles north of Shrelbdy,
the county seat. The field has been the state's most im-
portant field since its diseovery in 1922 up to 1935 when

the Cut Bank field beceme the state's lergesti producer.
Fistory of development and nroducticn

The £iret well in this area was drilled in 1913 on
the Jemes ¥iller raneh in sec. 25, T. 34 N., R. 3 ¥., &=
bout 5 miles southwest of Kevin, to a depth of 1,755 feet,
penetrating tre Yedison limestone (Mississippien) for 75
feet finding no oll but seversl srall gese flows were
found in the Colorsdo shale (Urper Cretaceous). The se-
cond well in the ares which is termed the dlsecvery well
was completed in Yerch 1922, in sec. 16, T, 25 ¥., R. 3 W.,
~ebout 3 miles north of Kevin, 600 feet down structure on
the northwest flan¥ of the Kevin-Sunburst Dore, end 6 miles
west of the leter following maln develorrent. This well
was drilled by the Gordon Campbell-Kevin Syndieate, strik-
ing 0il at the Ellis-Yadison contact (Carpbell ray) at &
deptr of 1,770 feet, yielding 5 to 10 bervels of oil per
day with a specific gravity of 20° Bsume. This well was

deepened to 2,540 fest encountering wster and then sban-
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doned. The trird well drilled, which nroved to be the
first correreial rroducer was put down by the Sunburst

011 and CGa= Comrany in June 1922, in sec. 34, T. 36 F.,

R. 2 W,, sbout 8 miles northeast of Kevin end on the north
flan¥ of the dome. This well yielded an initinel production
of 100 barrels daily of ?60 Besure srevity oil from the
Sunburet send of the ¥ootenal (Lower Cretsceous) formation
at a deptr of 1,335 feet and proved to be 150 feet strue-
turally higher than the discovery well.

Br the end of the vesnr (1922) 46 welle had been comple-
ted chiefly in the vieinity of the Sunburst well with sub-
sequent develenrment to the soutk end southeast. Of these
48 well, 25 were oil nroducers, 2 were ges producers, and
12 were dry holes, the totel oil nroduetion for the yeer
being 22,000 berrels. Development continued south in 1923
resultinge in diseovery of a few wells of lerger initial
nrodueticn 1n whet ig now ¥nown es the Baker-Towling Fool.
The Cueen City Pool, 5 miles south of the Beker-Fowling,was
diseovered in the following yeer, several wells yielding &n
initial nroduetion of %,000 baerrels deily. In 1925, devel-
onment continued esst of the Queen City erea and resulted
in findine of tre Fast Side Yool whieh up to the present
time heos been the fileld's most impertant discovery. With
develorment of this mool snd the Lashbemegh Pool discovery
in 1926, the production for that yeer was the field's best,

belng 6,457,000 barrels snd ineidentally the best year for
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the ctate. In 1927, drilling continued chiefly in proven
arees although o few wells, ylelding a larce initial pro-
duction, were drilled in the Wileos snd Baker-Berger Peools
south of the ZTest rool.

Drilling sctivity in the field hes Dbeen on ihe wane

Since 1927, end there were but seven corpletions in 1932,

six of whieh veilded mediocre preduction. In the follow~
ing yeer, however, & new process of comnleting wells ap-
reared snd it wes lergely responsible for the continued
life of this field. This wes scid treatment of wells.
Since 1937 completions have incressed each year recehing
99 in 1927 of which 69 were oil producers and 4 were gas

producers. At t'e end of 1926 the field boested 850 pro-

ducers, Production has lirewise inereased since thre intro-

duction of seid treatment of wells. Of the 1,785 wells
that had been drilled before use of eeid only €0 percent

vwere comrercisl; in 1974, 91 percent were cormereial &l-

though the sverage for the yesrs 1924 to 1938 is not that

high, being 78 per cent. The production during the past

year (1938) wes slightly lees then belf of the Cut Bank

field's production being 1,302,000 barrels.

An iprortent extension to the field was made tn 1937,

it being the so-eslled Rirrosk or Rocky Ridge pool 1lying

between the Kevin-Sunburst snd Cut Benk fields epproxi-

nately 6 riles nortih rmd west of Kevin. The discovery

well of this pocl was the Pfabe-Engleking in the north-
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e2st corner of Swi sw! see. 26, T. 25 N., R. 4 W. Its ink-
tial produetion was 150 barrels of 28° Bapure gravity oil
(about 6° higher than the average) of varaffin base from
the upper part of the ledison limestone which is the field's -
ehief nroduecing hori-on. Before scidization jt was rated

8S & 4-berrel well. Subsecuent drilling hes led to proving

of an sren of 12 to 15 souere riles,
Stratigraphy

Nesrly sll the sree is covered with glecial drift,

the thielmess renging up to 200 feet. The Eegle sendsione,
which 1r the lowest merber of the Montena group (Upper Cre-
taceous) in the sres, brrders the field on the north, west
and esst sides, thre Virgelle sand (basel Eagle) forming

& nrorinent eserrrrent on the west side of the field. The
urderly'ng Colorsdo shele (Uprer Cretaceous) is the first
formstion encountered by the drill bit 1n the sresa excent
Tor the glpeisl t111. The lower lentieuler sends of this
formation yield water and smell amounts of gas with show-
ings of 0f1. One of these s=andse, Very nersistent in the
north part of T. 35 X., R. 2 W., ordinarily earries weter,
therefore necessiteting en extre eeeing string when dril-
1122 in thet area. The sheles total 1,750 feet, the amount
renetreted by the drill varying from 700 feet on top of the

structure to the full thicYness on the west gide of the

field.

A TS



Following the Colorsdo formetion the ¥ootenai forma-
tion of Lower Cretsceous sege is met. It ranges in thick-
ness from 250 tn 400 feet, 1s comnosed of red and varie-
gated shales snd sends, end near its base is the Sunburst
gsand from 5 t~ 10 feet thiekx whieh 1& = reletively unim-
portent oil produeing horizon in the field bui the rain
£as horizon.

The Ellis formetion of Jurescic sge urderlies the

Kootenai, it being of merine origin end 200 to 250 fe-t

thiek. There is some evidence of g slight uneonformity

betresn the Ellis and the overlying Kooten al and certain-

1y the Ellie lles unconformsbly upon the Yedison limestoneé

(¥iseiseip-isrn). There was a great deal of erosion before

deposition of the Ellis resulting in s "karst” topograrhy,

but tire nenenlsnation of the pre-Ellis surface rrectically

to base level end the existence of 170 to 15C feet of black

limestone at the base of the Bllls eauses the diseonform-
ity to be obscure. It is at the Ellie-ladlson contact
that the most prolific oil producing horizon of this field

cceurs, which has been celled the "Ellis sand” but is sct-

ually the upner portion of the Meadison lime. There are 10

true sandetones found in tre 1,050 fect of kedison lime-

stone. Vater is founéd et verying horizons. The upper Por-

tion of the lime is dolonitic and silicified, snd yields

95 percent of the field's oil. The lower #50 feet of this

mass of limestone is shaly and sandy, end contains thin-
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bedded limestones.

Below the Yedison was found 940 feet of enhydrite,
€ypsum, dolomite, shale, and limestone nawed by Perry* as
the Potlateh enhydrite forration and correlated with the
Jefferson of Devonisn sze. Tnderliying this formation is
300 feet of uncorrelated light gray to blaek AIFEN voT o
This lies upon 700 feet of shale of probsble Cembrisn ege.
At the bese of the Paleozolc series is sbout 75 feet of
quartzite, which no doubi is to be correlated with the
Flathead cusrtzite. The deepest well wes drilled 1o 4,520
feet 1n sec. 21, T. 34 N., R. 1 W. end bottomed in quart-

Zzite .

Structure

Tre ¥evin-Sunturst Dome is the most proncunced fea-
ture of the northern pert of the Sweetgrass Arch. The to-
tal closure is ebout 850 feet. The major axis of the broead,
€entle trends northwest and southeest. The dome contains |
approximately 22 townships within its lowest elosing con-
tour., The south end of the Kevin-Sunburst Dome is sep-
arated from the norih end of the South Arch ( southera pert
of the Sweetgrass Arch) by the Merias River syncline whieh
trends epet and west. The oil-producing srea lies on the

northwest side of tre dome and covers about two townships.

;ﬁérry, X. 5., The Kevin-Sunburst and other oil end go8

fields of the Sweetgrase Arch, lontane, Yont. State
Buresu of lines Yemoir 1, 1928
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The erest of the dome has been tested and proven barren

of 0il. South of the crest lies the ges-producing srea
covering spproximetely two tcwnships. The dip of the Sirﬁf&
ewey fror the erest of the dome is relatively even on the
eest, scuth, and west sides ranging from 40 to 100 feet

per rile, sveresging 50 feect prer mile. On the north eide, =2
with the dip beilng muct flatter, is a terrace 150 feet :
structurelly lower tlsn the crest of the dome. A shallow
eyneline over 12 miles long , one mile wide, end 150 feet
deep striking north-south divides the terrace into two
domed sress, one on the eecst end one on the west esch
being three riles long (%5rt¥-soutk), two riles wide, the

elosure of esch being about 100 fe-t.

A mep drewn on the»Sunburét cend of the‘Koctenai for-
rati-n pe o datur structurslly conformse closely with one
dravn on the Ellicsladison contact ag & detur suggesting
but e slight unconformity btetween the Kootenal end Ellle
forrations. .

There ere not surfsce evidences of faulting and well
logs shoﬁ no feults with ar“re;;able throw. Two long
areas in the eentral part of the dome showed steer dips
of surface strate thet were originally mapped as faulte, :
but now believed the results of glaclation. Some co-called ?
eriteria for the belief of faults by some is given below
with sn explenation by Fowell ag to the true resning of

these criteria. They sre as follows: "(1) offset vells

v



produeing fror different levels, and in reality frorn dif—
ferent horizons but assumed to be the same horizen; (2)
differences in production of offset well, the result of
difference in gend porosity and leck of uniform essturetion
rather ten the result of feulte; (3) large gas wells, sit-
nated verr low strueturally, rentioned elsewhere in this
paper, ceused probsbly by lenticulerity end difference in
porosity of the sand; (4) differences in color end char-
scter of the top of the Kootenai, the red shale streaks
not being constant, thus resulting in confusion where mar-
Yers in the Kootenai heve been usged 28 a dstum; and (3)
ghale slumring or weathering of a peeuliar type thet has
bern riste¥en for surface evidence of faulting."* Conelud-
ing the discuscion of feults the same statements may be
made now ps stated sbove, that there is nc annsrent eppre-

cieble fanlting in the field.
Nil oeccurrence

Some ges end showings of oil sre found in the 1o§er
ssnds of thre Colerado forretion. :

Wear the bese of the ¥ootenai formation is the Sun-
burst send whiek is tre ehief ges-precducing korizon qf tre
field but vields very little cil. It is irregular in char-
a cter snd trielmess, the latter renging from elroet no-
*Towell, W. F., Xevin-Surburst field, Toole County, lontana

Ar. Ascoe. Pet. Geol. "Structure of typleal Arerican
011 fields, vol. II p. 264
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thing to 75 fect. On the west gide of the dome, north of

Kevin, this sand is overlspn~ed by a 50-fcot sand whieh

3
seeme to be equivalent to the gas-nroduecing sand (Upner
Sunburst) of the Border field ani to the Sundburst ssnd of

the Cut Bank field.* On the northern limits of the field

-

Fig. 6 Yap of Sweetgrase Areh
(Romine, A.A.P.G.Bull., vol. 13)

some 01l ie found in the Sunburst ssnd but the initiel
rrod etion never erxececeds 2C0 barrels esnd usually it is

considerebly less and the number of wells is few being

,,,,,,

c Geologice Occurrence of 0il

*Dobbin, C. E., Erdmann, B eh :
G Ascsoe. Pet. Geol., Bull,., vol.

and Ges in Yontens, Am.
18, p. 706, August 1934
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about 50. The occurrence of ges south of the rain high
“nil strueturelly mueh lower, end also the feet thet some
of the rore consistent preoducers lie strueturally low,

esn be explained only by the lentieuler nature of the Sun-
burst csnds or its irreguler vrcrosity. 0il from this send
ig of higher grevity than thet from the "Ellis sand” of
ladison ace, being %6° Baume compared to 38° Begure but in
the newly developed Rocky Ridge pool on the western cide
of tre field the o0il from the kadison lime is even lighter
than thet produced from the Sunburst horizons for its gfav-
ity ranges from 26° to 28° Baure. The Sunbufst send has

e porosity renging fror 5 to 20 perecent, its aversge 20~
foot thieimess being freguently interbedded with shales.

The strev lenticuler sands in the Ellis formation are
found 30 to 20 feet above the "Ellis sand™ and there have
been a few gocd wells producing from these stirey horizons
but offeets commenly fail to find producetion. 01l from
these strar sande renks with than from the lMadison of the
RoeXy Ridge pool in quelity and srecific grevity.

The ehief oil-produeing horizon of the field is khe
upper 10 to 20 feet of the Madison limestone locally termed
the "¥llis send", but in reality the oil ies trapped in
eomnlex norong zones of the limestome which have been de-
velrned nrirerily on the north flaenk of the dome. The
¥adison limestone is typieally = mascive, compact, cry-

stalline limestone at any of ite outerons in the stiatle
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but the buried nroducing horizon is very cherty in places
and c-ntaine some sedondary silice 2nd magnesia probsbly
eccounting for the norosity that is exicstent. In some nlaces
where wells are drilled through the bdlack E’lis.lime into
the white Yedison lime without striXing oil or water, it
arpears that the resson therefore is the lack of rorosity
at the contaet. In such sreass the Yedieon lime curfece
may have not been grestly affected by weathering before
deros’tion of the Ellis formetion and slso there was »rob-
ebly no subsequent weter cirenlation as evidenced by the
lae¥ of any secondery reiterial, The barren erest and south
flan¥e of the Kevin-Sunburst Dome may be non-produsdtive
beesuse of the lack of norosity. The righ norosity of the
Vadison formaticn may be due to the following reasoning.as
cited by Perry*: "(1l) sirple sblution ray be resronsible,
wherein a part of the limestone hes been cerried away by
ground water; (2) & norosity rey hove been developed by
processes of replscerent, wherein the ealeiur carbonste
may heve been renlaged by macnesium carbonate or siliea,
eifher of whieh have a lescser mnlecular volume than cal-
e’um cerbonate; (%) botrk esolution snd renlecerent rey heve
been sctive, however, where rolds of fossils exist, cer-
tainly some materisl has been csrried sway without new
material being depoeited."” The stratigraphie prosgition of
the porouws zone varies considerebly, end mey be from the

Ellis-lirdison contact to maybe 100 feet into the Nasdison
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forration to a denth ranging from 1,400 to 1,800 feet.
Initisal production frem this horizon ranged from & few
barrels to 5,000 daily.

' The fretors that have affecied the accurulation of
011 in tre sre the degree of ercsion ond weathering of the
pre-Jursssie surface effecting the nopobity, the occurrence
of struciursl festures as terrsces end noser ag a trap, end
the presence of lentienlsr sande.

Opinion differs as tf wrether the o0il migrated upward

fror the lover Yeodison end underlying Devonlen shalesto
i1te nrecent level, or whether it migrated downward from thé

Fllis sheles 40 the Ellisaledlison ecnteact.
T™uture porsibilities

Since ite neek vear in 1926, producticn has decre ssed
in this field but in the past five years there has been a
ces=ption in tre grasdual decline due to acid treatment of
the wells. Thie acidization has been practiced on small
producers including both old wells and those newly drﬂi}ed.
This preetice has edded new life to the field for it 1e
certain that produetion would be much less and there would
be also ruch lese drilling activity if {this means of in-
ereasing production wes not evallesble. Prectically all
the welle in the field ineluding the newly developed Roeky
Ridge pool six miles weet of Kevin much be scidized to in=

sure corrercisl production.
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At present tris field is tre state's second best and
it probably will be ome o&f the state's foremost fields for
rany vesrs. At the present time all the drilling setivity
is concentrated in the Roeky Ridge Fool but its is likely
than other -nools will be found and thus 1t aprears that

the field will heve & long life.
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LAKE BASIW FIELD

The producing distriet lies sbout 7?5 miles west of
Billinge, the chief production coming frorm the Big Lake
Dome, a gentle flexure of tre strats with a closure of about
120 feet. The nemes Big TLake end Lake Basin .have both been
used to designate the producing loeelity though the nsme
Lake Basin et used by E. T. Fancock in U.S.G.S.Bull. 691,
1918, refers to a rueh grester srea. The produeing strue-
ture lies 15 miles north of hard-surfaced federal highway
No. 10 and is seceseidble by dirt roead.

Fistory of development and production

In 1902 e well, which began in the Colorado formetion,
wes drilled in the Hailstone Basin in See. 17, T. 3 N.,
R. 21 E. to 1,425 feet, and showings of oil and ges were
encountered, This ies 1 riles north of the Big Lake structume.-
Three more wells were drilled in 1921 in the Lake Bssin
distriet, one in see. 21, T. 1 S., R. 21 E. starting in
the Judith River formation and bottoming in the Colorado
formation at a depth of 3,200 fert with but a showing of
0il found in the Colorado formation; the second in sec. 34,
T. 2 N., R. 21 E. on the Battle Butte structure, starting
in the Beernaw formation and bottoming in the Eagle formas-
tion et 1,150 feet, finding 500,000 cubic feet of grs in

the latter formation; and the third well weae drilled in s
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see. 5, T. 3 W., R. 21 E., beginning in the Coloresdo for-
maticn and bottoming in the Ellis formation at 3,000 feet,
no gee or oil being found., In 1922, anocther well wss
drilled on the Battle Butte structure bottoming in the
Kootenai at a denth of 4,050 feet finding = showing of oil
in the Eagle formation at 1,150 feet =2nd in the Dakota
(Kootenai) formation at 3,800 feet and also ges in the
Célorede formetion. Like the previcus wells this oﬁe was-
also abandoned as were three following ones, their loesa-
tions being in see. 35, T. 1 X., R. 21 E., See. 20, T. 2 S.,
R. 21 E., and sec. 26, T. 2 X., R. 21 E. The ¢1scovery
well ¥nown ag the Fepp NWo. 1l was brought in during Yay 1924,
by the ¥id-Northern 01l Compeny on the lidwest Refining
Company leare in the NE} of see. 26, T. 1 N., R, 21 E.
finding produetin in the Dakote formaticn st a depth of
2,824 feet with initiel produection of 120 berrels pﬁr day.

In the following three yesrs 22 wells were drilled,

5 yielding oil in comrercisl guantities averaging 50 barrels
per dsy ecch. The 1924 status of the field was 5 pro-
ducers, this number being reduced to 3 in 1937.

Production fror the field in 1924 wes 24,000 berrels,
whieh was 1pcreased to 5C,000 berrels in 1926 rerking the
peak in produetion. The 1927 producti n was 18,000 barrels.

Until deepeming of an old well 1n‘l978, there had been
no dril ing in the field since 1931 during whieh yesr one

dry hole was drilled.
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Stratigraphy

In the produeing region, mamely, the Big Lake anti-
cline the abundence of gurbo soil ies attridbuted to tre ex-
pceure of Bearnsw shale. Iseceyprent of ssndstohe are of
tke Lennep forration (Upper Yontans group) snd sglso there
are exprosures of Judith River Sendstones. The Judith River
formation is 650 feet thiek in the erca, lying conformadbly
upon Clegeett srele. The merine sendstones ~nd shales of
the Claggett formetlion totsl 550 feet followed by 220 feet
of Fagle séndstone. Below the Eagle and conformeble with
i1t is a series, 570 feet thick, of sandstones and sendy
shelee named by W. T. Thom, Jr. as the Telegreph Creeck
(cee stratigranhice erart on pege 13) formetion end ineluded
in the Montana grour of Urver Cretaceous age o1 the basis
of tre faunmléevidence. In tre Big T.ake sres the Colo-
rado formatlion which underlies the Telegraph Creekx forma-
tion 1s 2,100 feet thick. At a depth of about 8,200 feet
the Dakota sandstones sre encountered which rmay be corre-
lated with the Kootenal forreticn.

One deer test well was completed in 1938, this test
being the deerening of the Herp No. 2 in tre horthwest cor-
ner of the KW} NW} seec. 25, T. 1 N., R. 21 E., originally
drilled to a denth of sbout 3,800 feet to the Dak¥ota sand
in 1924, Drilling terrminated at 5,006 feet in the upper
few feet of the lMadison formation with no imrortant show-

ings of o0il or gas being encountered. In the Broadview



dome, 15 miles northesst of the Big Lake deep test is
eanother deep well drilling at present. It encountered the
Yadison limecstone at 4,585 feet and is strueturslly righ-
er than the Hepp No. 2 deep test.

Struecture

The Lake Besin region is a2 rolling plein broken by
buttes =2=nd basines end drained by the Yellowetone and
Jusseleshell Rivers, the tributery streams offering a
rough topograrhy. The area is part of a broad areh, 40
miles wide e#nd 120 miles long, lyving between the Crazy
Yountain syneline on the west end the Bull Yountein syn-
eline on the esst. ¥o doubt the mountsin meking surmp-und-
ing this srea influenced the nature of the strueturel
feature of it, these mountain meking areas being the Big
Snowy ¥ountains on the north, Tittle Belt Mountains on the
northweet, Snowy Range on the southwest, snd the Big Forn
mountaing on fhe gsoutheast.

The Big Leke crescent-shaned dore (crescent-shsted
due to curving of ite axie) 1s about 6 miles long and
2 1/2 riles wide withba glosure of 120 feet lying on the
northepst flan¥ of the Crazy Yountains. The dip 1= uniferm
and slight be'ng 1 to 2 degrees in all directi-ns. No
feulte are ennerent, at leest they do not sppeer at the
surface. Arotrer prineirel domel structure in the erea
is the Big Coulee-Failstone Dome 11 miles north of thre

Big Lele siructure. Its avis strikes southesst thus ap-
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peering to be an extensicn of the Big Forn urlift into
whie» it ap esrs to merge in the southern rert of the re-
gion.

Anotrer general feature of the region is an unusual
seriss of fsulte that strike northeast snd occur in sn en
echelon series that cross the field from the northwest cor-
ner southeastward and terminate sbout 8 miles north of
Billings. The nrost intense shearing oecurs along the
steeply di-ping south flenk of the Big Coulee-Hailstone Dome.-:
the faulis renge fromw one-half to nine miles in length and
dip very steeply. The Big Lake field lies 10 miles south
of the tshear zone on the south flank of the Big Coulee-

Fsilstone Dome.

01l occurrence

011 having a specific gravity of 45° Bgume occurs in
the Cloverly formation &t depths ranging fror 3,795 to 3,860
fe~t. WNine hundred fect ebove the bese of the Colorado
forretion lies = srndstone, 35 feet thiek, that ies ¥nown
a8 tre First Frontier sand end it 1s the largest gas pro-
ducer in the Big Leke field. The Second Frontier sand
18 100 beet below the First send but it 1s not ss thiek
and earries onl- a small amount of gas. The DaYote sand
lies nat the base of the Colorado at e deptr of 3,820 feet
in tre discovery well and it is at lesst 50 feet thiek

carrying all the oil production of the field.



Future possibilities

The big Leke dome spvears to be played out, this con-
elusion being besed on ite present mesger production. INeny
dry holes have been drilled sc renewed activity does not
eeer likely, coupled w;Lt}r the fallure of = deep test, that

was completed in 1938, to give any irportant showings.
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PONDERA FIZL

The Ponders oill field enclosing sasbout 3,050 acres
lies about 10 miles southwest of Conrad, county sesat of
Pondera Countr. It is on the northwest flank of the south-
ern portion of the 5weetgrasé Areh, The field is scces-
gible by greded road from highway Nc. 91 that extends

north-south through Conrad.
Tistory of developrent and production

The disecovery well of this field was cornleted in June
1927, by the Yontena Pacific 0il Company in the center of
the SE} SE} see. 17, T. 27 N., R. 4 W., to a depth of 2,060
feet, nenetrating the ¥sdison limestone (Nississippian)
for 22 feet. The well was not & commereial oil well, yield-
ing 2 barrels of oil and 3,500,000 cubic feet of gas delly
from the uprer part of the Vedison formation. A second
well one-half mile northéast of the dlscovery well was
completed to & denth of 2,040 fret in Vereh 1928, by the
Fulton Petroleum Corpeny. An initiel production of
1,007,000 eubie feect of gas and 100 brrrels of oll was
fornd in the upper few feet of the lMadison forration.

Two wells to the east encountered comrereial oil nroduction
and one to ile west was rated non-commercial and tris be-
gan an extensive drilling campaign eastward, resulting

in 89 produecing vwells by February 1, 1929, thelr everage

production for Janusry 1929, belng 31 barrels per well
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per day or = total production for thet month of sprrox-
imately 80,000 berrels, For the yesr 1929 production.
was 977,000 berrels, Within the prcdueing area dry holes
ere rare but rany heve such a esmell initiel produetion as
to be rated non-cormerciel. The yesr 1929 has proved to
be the field's best end by 1938 ennual produetion hed
dropped to 217,000 barrels. Acldization of welle begen
in this field in 1934 whieh not only checked the gredusl
deeline in tre produnction but served to bocst produetion
coneldersbly ne may be observed on Table II page 7.
During 19234 there were no wells drilled, giving further
irportenee to seidizing of the lime of the producing hori-

zon. Sinece 1974 only 9 wells have been drilled in the area.
Stretigrephy

) discuseion of the stratigrachy of this fiel@)and
also that of the Bannatyne field/would be 2 repetition of
the siretigraprhy discussed under the Kevin-Sunburst fleld;
therefore the reader is referred to pace 41 for this dis-

cuseion.
Structure

The Tondera structure is a terrace elosed on the north,
west, and east. Wo faulte sre spparent in the area, at
least not of suffieient number and magnitude as to affect

the securulation of oil.



In this field oil i found sdjacent tc the steer north-
west flank of the scuthern portion of the Sweetgrass Areh.
Although the dip of strsts on the Bannatyne strueture, a-
bout 25 miles to the southeast, 1s not as ¢grest as that of
the Ponders field it supesrs to be sufficient for the fol-
lowing observations by Romine*: "(1) that in regicns of
steerer folding greater Jocinting has oecurred in the Nad-
ison limestone, thereby providing a cetter access to ecir-
culating weter, whieh resulted in greater percsity, end (2)
that the sare jointing end fissuring heve given Lreer
channels through whicgi%culd migrate from below."

Produetion in the rondera fleld is gained in the mres
where the ladicon.limestone is st least 1,820 feet hig?
strueturally, (contours on top of ¥rdison; detum mesn sea
level), producing only from its extreme top. (cee mep on
pege 46) Sout* of tre produeing area the upper 15 to 25
feet of this limestone is tight end barren. It appears
that the closure to the south of the terrasce is due there-

fore to lack of peorosity.
01l oceurrence

The oil, which has a srecific grovity of 25° Baure,
comeg from the upper 40 feet of the Nsdison linestcne at

an cversge depth of spproximetely 2,000 feet. Water occurs

*Romine, T. B., 011 fields end structures of Sweetgrass
Areh, VYontana, Am. Asecce. Pet. Geol. Bull., vol. 13,
no. 7, p. 797, July 1929.
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100 feet below the Ellis-Yadison contset and does not offer
sny difficulty in the field. Some ges 1s slso encountered
at tre Ellis-Yedison contact.

Production anresrs controlled to a gre-t extent by
the poroeity whiekh aversges sbout 30 vercent in the »ro-
dueing area, for the structural elevation of the wells ver-

fes but little, the barren wells to the south being somewhat

3
=
@
H

but tte norecsity of the limestone is also mueh less,
A coniecture ns to tre poscsible source of the oil

) -y .

ig the underlyine shales of the Yedison and Jefferson for-

UNCONFORMITY BETWEEN THE MADISON AND ELLIS FORMATIONS AS EXPOSED NEAR STOCKETT, MONT.

Photograph by C. A, Fisher

s

s o Tad st any ™ 13 s P & 2 o3 2 4 e )
Fig. 7 J}adison-Ellis ccantact at Stockett, Xont.

(Collier, U.S.G.S.Bull. 812)

ties

e

Future poccibil

There hes been but one well completion in trie field

gince 1936. The production is stecdily felling but it has

-60-



well due entirely to seidization c¢f the wells, It is rrodb-
eble thet tre field would have been desd long sgo except
for the nresctice of eseidizing the lime of the producing
horizon.

There is nrodably not any ehenee for produetion be-
low the pre=sent reorizen, tre Jefferson lirestone of Devon-
ien afe raving been 'ected by 4 deer test welle in the
Kevin-Sunburst sres snd on'v some earvbon dipxide gee found

end a2 showing of oil.

-6]l-




BANNATYNE FIELD

The Bannatyne field is southeast of Conred arprox-
irately 22 miles and sbout 25 miles southesst of lhe Pon-
ders o0il field. The nesrest reilroed point is at Collins
about 9 miles distent. The field lies in gentle rolling

country and is easily accessible by graded roads.
Fistory of develcprent and production

The discovery well of this field was drilled in July
1927, in sec. 8, T. 25 W., R. 1 E., by the Genou 0il Com-
pany. A bleek o0il of 26° Baume gravity was found at e
depth of 1,445 feet in a "stiray” sandstoce, occurring at the
base of the Ellis formaticn'(Jurassic). and locelly kanown
as the Emrick or Bennatyne sand. After shooting, the ini-
tial production fror this well was 20 berrels. Upon dril-
1ing of this well into the lLadison limestone (lMississippian)
sulphur water was encountered. Of the following 10 wells
drilled nearby during the same yeaer only an offwet to the
dlscovery well fourd commercial production. In the follow-
ing year,‘(1928), 12 wells were drilled; 10 being produe-
ers, thelr averege initial produeticn ranging from 10 to
40 borrels Zelly, and the other two being dry holes. In
1229 and 1937 ihére were 22 suceescful completions out of
26 wells drilled, but the initial production was small so
ihat et the end of 1920 the field haed but 5 precducers to-
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talling 75 bsrrels of oil per dasy. At present there is
no comrercisl produeticn ecoring fror the field snd further-

rore there hss been no vell comrletion since 19?0.
Stretigranhy

To give tre stratigrephy of this field hrere would be
re-etition for it is general’y the some ss ofher fields

of the Sweetgresss Arech, trus the resder is referred to

pege 41,
Strueture

The Bennetyrne strueture is a small dome on the north-
easst side of the southern part of tre Sweetgrass Archrwith
1ts longitudinel axls trending northeast-southwest and the
steepest flenk on the northwest side. The axis of the
Sweetgrass Areh trends northwest-southesst. It 1is to be
noted that the axis of the Bannatyne dome is epproxirately
at right sngles to the exis of the Bweetgrass Areh so the
dome ie sometires referred to as a cross fold upon the
major struecture. ‘

The closure of the dome is about 50 feet. The lowest
elosing eontour ineludess about 1,500 acres but tre field

area 1s abrut 320 acres.
011 occurrence

The only producing sand is the Emrick or Bannstyne



whieh is 72 feet thiek, however, only tke uprer 20 to 40
fect is saturated with o1, It is found et an arproximate
depth of 1,450 feet in the bacel portion of the‘Ellis for-
nation. The producing horizon, whieh ies 2 true sandstone,
requiresvshocting before any production ensues due to lsaek
of porosity. This sand is 2t about the sare stratigraphie
position as t*e so-celled "stray eond™ in the Ellie ferme-
tion wrier, locally, yields o0il on the east side of the
Kevin-Sunburst dore.

The 0il has sn sesnheltic bese, end its specifiec grev-
1ty 1s 2¢° Beure. It is rrobsble that the cil had two vos-
gsible cources: eitrer it originsted in the dark esleareous
gsheles of the Ellis formetion ard migrated downwerd to the
lower nert of tre formation to the Emriek send, or else it
originsted in tre Der) shales end lires of the lower ladison

or Devonien end rigre ed upwerd to the produecing horizon.
Mature nossibilities

Ae to tre future outlook of this fileld it will suffice
to sey thet no drilling hee been done sinece 1930 end further-
rore tre Tield Yee Yrd no commereisl production since thet
vear. It mey aleo be pointed out thet the oill is of lower
guality than other lontsne crudes commending a small »riece,
whiet counled with the emall initiel production of wells
that have produced me¥es the field less desirsble. It would.

seem therefore that any further develonrment 1s remote.
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BWEETGRASS FILLS FIELDS

The Sweetgress Fills cover a large aree in the north-
eastern corner of Toocle County snd the northwestern cor-
ner of Liberty County. (see map on pagetd) The Fills
of whieh there sre five are the result of laecolithie in-
trusions and sre not related in origin to the Sweetgrass
Arch, the erest of which lies 15 miles west of the esstern-
rost hill or mountain. The relief in the area, from the
mountein tove to the surrounding plain, is ebout 2,000 feet.
The igneous rocks thst compose the core of the Fills are
chiefly a syenite porphyry, and sedimentary formations of

Paleozoie and lesozolic age make up the flenks.

Flgure 12, Mcp of tho Swoctgr-ss dills crcne

Fig. 8 ¥ap of the Sweetgrase Hills area
(Yontens State EBureesu of Nines and Geology)



History of developrment and production

The firet two wells in the region, drilled.in 1915,
were gas producers, one in Alberta 4 miles from the Inter-
national Boundary, ealled the Rogers-Imperial-Deadhorse
Coulee well (lar: est gas well in Canada), and the other
the ¥ontana-Canadlian I'ritchard No. 1 on the lontena side
of the boundsry in see. 4, T. 37 N., R. 2 E. Both of
these wells lie on the Pritehard antiecline which originates
in the West Butte uprlift and trends northesst. The Rogers-
Imperial well hed & totel of 54,000,000 cubie feet per dey
initiel flow of ges from several horizons, but from a sand
in the lower pert of the Kootenai (Sunburst sand of Kevin-
Sunburst field) at a denth of 2,300 feet the initial flow
is revorfed to have been 27,000,000 cubie feet. The
4,000,000 eubie feet daily initial flow of the lontana-
Censdian well came from a sand near the base of the Colo-
rado formation (Upper Cretaceous) at a depth of 1,780 feet.
Three rore well have been drilled on the Pritchard dome
but 211 were dry.

The Whitlash field is the largest in the region end
lies chiefly in the central part of T. 37 N., R. 4 E. In
November 1918, the first well was put down on the Whitlash
strueture, sbout 4 miles west of the crest of the dome. |
This was the Montana-Cenadian 0il Company-E. Brown No. 1

wrieh encountered a large flow of gase but wae abendonad.
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In April 1924, the Gladys Belle~-H. Brown No. 1 well, two

end one-helf riles west of the center of the dome had enor-
mous ges flows in the lower sends of the Ccloredo formation
at depths between 1,580 end 1,750.feet. This well was sban-
dored efter completion to the Madison limestone (¥ississip-
pien) at a derth of 2,730 feet with oil showings at 1,840
end 2,095 feet. In 1972, & well drilled 4 miles north of the'
crest of the dome, termed the laylend well, and loested in |
Alberta encountered an initial gae produetion of 15,000,000
cudbic feet of ges dally, chiefly from the Sunburst send, at

e depth of %,100 feet. The Western Natural CGas Compeny-Hicks
no. 1 drilling for gas in fhe center of the NW3 NW! see. 26,
R. 37 X,, R. 4 E. proved to be the oll discovery well of the
Whitlash field for at & depth of 1,700 feet it found en

r

Fig. 9 Structure rap of the Whitlash field. Contours

on top of Colorado shele. (.fter U.S.G.S.)
(Montena State Buresu of }ines and Ceology
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initial flow of 100 barrels daily. The oil was 50° Baume
gravity and came fror a send at the base of the Colorsado
Porration. At the end of 1934, 12 gas wells, 4 oil wells,
and 7 wells with showings of o1l and gas hed been completed.
Aetivity in the field has been dormant since hat time,

The Flat Coulee field lies 6 miles north of Esst Butte
and a-rroximetely 4 rmiles east of the Whitlash field. A
well corpleted in 1228 ¥nown as the Sunburst-Disotel TNo. - 5
in seec. 10, T. 37 X., R. 5 E. near the crest of the dome
hed a reported initial production of 12 to 15 barrels daily
of 31° Baure grevity oil from the besal Kootenai. The
Ellis-ksdison contret at a depth of eprroximetely 3,000
feet yielded water end the hole wes lost due to the terrif-
ic gas pressure fror the besal Ellils formetion at 2,880
feet whieh wrecked the eosing. In June 1935, the J. F.
Femilton et &l Co.-Northern Ferms Wo. 1 well in the NEZ
SE} see. 10, T. 37 N., R. 5 E. found & ccmrercisl production
of 50 to 150 berrels daily. This production wes from the
beasel Kootensi, loecally termed the Baskoo sand ( probably
equivalent to Lower Cut Bank Sand of the Cut Bank field),
et a denth renging fr m 2,805 to 2,880 feet. In this well
the 70-foot "send" is 60 percent lime but scidization did
not materially affect production.

Twelve wells heve been drilled upon the Bears Den fold

whiceh lies about three miles east of Eest Butte and 8 miles

southeast of the Flat Coulee field. The first commercial
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production was found in June 1929, in the Sunburst-Bears
Den-Watford No. 1 well in the center of the NW} NW} seec.
17, T. 36 N., R. 6 E. The initial produection was reported
to be 57 to 100 barrels dsily from the Besskoo sand of the
basal Kootemal =t a depth of 2,470 feet. The o0il is high
grade, containing no sulnhur, of 39° Baume gravity, and has
a paraffin base. Trevious to this comrercial discovery, |
there were gas wells on fhe erest of the strueture snd one
well was abandoned due to presence of blae¥ sulphur water.
The 1936 status of the field wes a2 total of 12 tests of
which 2 yielded small amounts of high gravity oil, 4 were
gas wells, 2 were shut in, and 2 were absudoned.

Ta'ing the Sweetgrass Hills region as a whole, the
first oil production was 1,415 barrels in 1930. Thre top
year, was 1934 for the region ylelded 14,290 berrels. 1In
1937, 10,407 barrels were produced. At present there are
gseven smell producers in the combined fields of Whitlash,

Flat Coulee, and Bears Den.
Stratigraphy

The map on page a7shows the surfasce focks and strue-
ture of the produecing fields.

In general, the fields have a thiek layer of glacial
drift at the surfece. The formatirns directly underlying
the driff are chiefly of lower lontana ace. Towever, the

ecrests of the Whitlesh and Bears ven structures have Colo-
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redo shale as the top formstion, mnd beneath the drift of
the Flat Coulee dore 's the Judith River formation. The
Color-do has & total thiekness of 2,100 feet. Beneath the
Colorado is the Kootenal formastion of Lower Cretaceous sge.
It is sbout 500 feet thiekx and mede up of shales end sgand-
stones of probeble terrestrial origin. Underlying the Xoo-
tenai 1s the merine Ellis (Jurassie) formation having s
triekneses of 325 feet with no produetive o'l or gas hori-
zons. The ¥adison limestone is the lowest stretigraphie
formation that has been penetrated in the Sweetgrass Vills

and lies unconforradbly below the Ellis,
Strueture

The sediments lying adjacent to the igneous plugs thet
.Uake up the Sweetgress Fills have been lifted loeally
forming several noses and terrsces that radiate out from
the Hills,

The Pritcherd strueture is a northeastward trending
aht*cl*nal noce originating on the northeast flank of the

West Butte uplift.

The Whitlakh Dome ma¥es up the strueture of the largest -

field in the Fills. It is en irregulear, ovel-shaped dome
with a closure of about 500 feet eneclosing 25 square riles,.
Scme geologiste believe there are faults present but due
to the heavy cover of glacial till mnd lack of well data,

tris contention cannot be substantiated.
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A small dome of apparent igneous origin mskes up the
Flat Coulee struecture. It has a closure of abbut 100 feet,
enclosing a probable productive area of one scuare rile.

The origin of the Bears Den fold forming a terrace is
believed due to ignecus intrusion of a plug. The dips vary

from 10° to 20° snd there is anvsrent faulting on the south

gide of the strueture.
0il oecurrence

The erief gas-produeing horizons of the region are the
sandgstenes of the lower rart of the Colorade formation wEich
is ¥nown in norther lontana as tre Blackleaf member. In
the southeast eorner of the Whitlash field these same sands
vield a light oil with a specific gravity of 28° Bsume, 1t
being the first known occurfence of Blackleaf oil in the
cstete. The averace derty to tris oill-rrodueing sand 1s
1,700 feet.

. Two nroducing ssnds lie at the bese of the XKootenal
formation., The upper send is ecrrelated with the Sunburst
gand (Stewart Sand) of the Kevin field. This send is len-
tienlar and mey be split with shsle members. It produces
some gas but no comrerelel quantities of oil. Separited
from the uprer sand by variegat-d shales is the lower sand
‘which 1s loeslly called the Baskoo send and 1t 1s correla-
ted with the Cut Ban¥ sand of the Cut Bank field. This

sand producee oil of 31° %o 390 Paume grevity in the Whit-
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lesh, Flat Coulee, and Besrs Den fields.
Future posciblllties

The Sweetgrass Fills heve been an sres of drilling
ectivity for over 25 yesrs. During that spen of yeers
et least 50 wells have been drilled of which 12 produced
oile cormereielly, snd 20 produced ges. At the close of
1936 there were ceven producers snd this ststus hse not
changed to dste.

It apnears the arees hes nc great future although it
igs & proven source of ges. Sporedie drilling will prob-

ebly eontinue in the future as it has in the pest.
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CUT BANWK FIELD

The Cut Bank field extends south of the town of Cut-
Ben¥ sbout 8 miles and north sbout 12 miles. The width
of tre rredueing aree ranges from 2 to 6 miles. Cut Bank
ie the county seat of Clacier County, the t°¥n 1lying 43
riles east of Glecier Tark. The Great Worthern railroed,
peralleled by federal highway No. 2, runs esst-west through
the town. A hard-surfeced righway extends 10 miles north

into the field frorm Cut Ban¥. Two pipelines serve the

R0
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Fir.10 Cut - Bank 01l % Ges Field and Vieinity (Stewert )
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field. One is owned by the Internationel Pipe Line Compeny,
a subeiduary of The Terxac Ccmpasny, ond runs 28 miles to

the International Refinery at Sunburst. The other serves
the Northwest Refinery at Cut Bank and is owned by the

Santa Rita Cil Company. luch of the field's o0il is trucked
on hard-surfeced highways to the Horme 0il Refining Company

at Crest Fells, 120 miles distant.

T'istory of develorment 2nd production

The fircst well in the field was Sandpoint 0il Com-
panv's Berger No. 1 in seec. 1, T. 35 K., R. 5 W., drilled
in Sertenber 1926. Ges was found in a lo~§r Kootenal
candctone (Cut Ben¥ sand), at a depth of 2,745 feet yleld-
ing 2,000,000 cubic feet per day but this was cased off
for the well wee intended as & test to the ladison lime-
etone (Yieciesippian) and after drilling to this formetion
the well wes plﬁgyed for no oil was found. The discovery
well for the oil field, drilled in August 1929, wee the
Drurheller-Yuneck ¥o. 1, in seec. 1, T. 35 N., R. 6 W., nine
riles sceuthwest of the Sendroint-Derger Ne. 1. This dis-
covery well yielded en initiel .deily rroduetion of 7,000,000
cubie feet of gas and smell quentities of oil from the
same hori-on ss the Sendpoint well. After the Drunteller-
Yune¥ well, the firet comrereiasl oil well wee completed
eerly in 1921, it being the only oil well drilled during
tte entire yvesr. In 1922 Yowever, the Santa Rita-Feglund

To. 1 well was eomrleted with an initial flow of 20C ber-
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rels of cil rer day. Thie incited additionel drilling =ec-

tivity by verious operators end in the yesrs of 1974, 1925g
and 1926 sbout 100 produecing wells per year were completed.
Of & totel of 40 wells drilled during 1978, 20 yielded oill,
6 vielded ges, =snd the remaining 4 were dry. During 1932,

wrieh nark¥ed the beginning of the field, 21,000 barrels of

01l were produced. The peek of preoduction was in 1937

when 3,364,000 barrels were yielded.

Fig.ll Storage tanks at lergect well in Cut Benk field--
Sente Rita-Lender No. 1
(¥ontana 0il & §as Journsal)

There heve been several highlights in the developn-
rent of thie field. One of these is the extension of the
field south of the town of Cut Bank approximately 8 miles
finding scme of the best wells of tre field with an ini-
tiel production of 200 barrels daily. The largect gas
wells in the state have been drilled in the North Cut Benk
nool. The firet well ir the North Cut Bank area was tre
Yukon Oil-Jeecobsen No. 1, eomnleted in June 1922, in the
center of the NWd Nw} see. 23, 7. 23 N., R. 5 W., which
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ie aprroximetely 2 miles south of the Internationsal Beoun-
dary snd 7 niles weet of the Berder fileld. Additional
drilling in this areas has resulted in three déy heoles and
one flowing well. Probably the most gensational well of
the field is the Sents Rita-Lender No. 1, which lies on
the northwest flenk of the field near the Bléckfeat Indien
Reservetion in the center of the N} SE sec. 15, T. 25 N.,
R. 6 W. “hen "drilled in" during January 1936, 1t wes
concsidered = dry hole for no cormercial production was
obteined from the besal Kootenal send (Cut Benk sand) but
the upper send (Youlton horizon) was shot with nitrogly-
cerine snd the well blew in as a gusher with an initial
daily production of 1,000 barrels deily. Thie production
has held up well for by the close of 1928 the well head
produced $750,000 worth of oil. Offsets to this well
have yvielded but average produétion (75 barrels daily)
from the Cut Bank horigon.

Stratigraphy

The surface of the field is for the most part gently
rolling prairie, but this 1is broken by a rdugh ares bor-
dering Cut Bank River which cute through the portion of
the field south of the town of Cut Bank. Gleacial debris
renging from 5 to 50 feet thick }1es above bed-rock. Be-
l1ow the arift oceurs ahout 300 feet of alternating sand-

estone and shale of the Two Medicine formation (see strati-
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grephic column, pesge4l) of Uprer Cretaccous age. Next in
order occurs the Virgelle sandstone (Eesgle) whieh is sbout
250 feet thiek. The Coloredo shele from 1,710 to 1,790
feet thieck underlies the Eagle, and is followed by the
Kootenai of Lower Cretacecus age from 615 to 650 feet
thiek. The latter formation is easily recognized by the
red shale cuttinge in the drilling sludge.

The litholozie feeies of the Kootenai formation are
not uniform in northern lYontana. Thus beds of shale and
sendstone may not persist over lerge areas which may ac-
count for frequent dry hroles within the proven sres. There
are two theories as tc the origin of this formetion. Ae-
cording to Perry* the Kootenai sediments ere terrestrial
having been derived from the west by east-flowing rivers
over a coestal plain existent in the aree, a condition
accounting for the lenses of sandstone and shale. In a
paper by Stewart** is mentioned the probability that the
producing horizon (Cut Bank sand), which lies in the basal
part of the Kootenal formation, is a shore line deposit
of en ancient cea of late Jurassie or early Cretaceous
time. In concordance with these two theories, the XNoul-
ton sand which lies in the Kootenal formaticn but is strat-

igraphieally higher than the Cut Bank horizon, is believed

*Perry, E. S., Geological Repert on Cut Benk Field, lon-
tena, 011 & Gas Journal, vol. 22, p. 15, July 12, 1933

**Stewart, F. A., The Cut Bank 0il Field, Glacier County,

Yontena, Colo. Mines Magezine, vol. 26, no. 2, pp.
45-46, Februery 19326
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to be & river chennel or en off-shore ber tyre of sedi-
mentetion. Offsets to wells that have the Noulton horizon
frequently do not have tris szand indiecgting that tris hort-
zon is very narrow.

At the base of the Kootenal resting upon Ellis shele
of Jureesic sge lies the produeing horizon ¥known as the Cut
Bank send. The Ellis continues for 300 feet before the
Medison limestone is encountered. ZFrobably only two or
threes welle in the field have penetrsted to the latter for-
mation and in ne instance has ites entire trickness been

nenetreted.
Structure

The field differs fror other Nontane cil fields in
thet it is situsted on a homoeline whieh in this instance
is the west flank of the Sweetgrass Arch. About 25 nmiles
to the west begins the intense folding and faulting of t*
Roeky Mountains. About 7 miles nerth of Cut Bank occur
two enticlinal noses, one trending northwestwectwerd on whieh
0il is found and the other trending northesstward which
constitutes the ges area. The general dip on the west
flenk of the o0il producing nmose is southwestward at the
rate of 60 to 80 feet per mile. There is no faulting of
eny ceonceqcuence ¥nown in the field, whereas in other lNon-
tena fields sueh as the Cet CreeXk, Dry Creek, and Elk

Bacsin fields, the presence of normel faults is apparently

=] B



escential for o1l sccumulation.

It is likely that the gas and 01l trap in the field
is & result either of decreasing porosity of the produeing
ssndetone horizon eastward up the flank of the arch due to
inereecsing shale content, or else, lensing of the sand-
stone in that direction. In the event of elther situation
there is not rueh informetion to be gleaned from surface
work, thus the locstion of wells will depend chiefly on

underground informetion gained from well logs.
0il occurrence

The east line of the field seems to be defined by
the gas area thet exists there, and a serieg of dry holes
along the western edge appears to have defined the western
1limit, though as yet there is no definite indiecetion of
an edge-water line in spite of the dip of the strata to-
warde the west.

Showinge of o0il and gas have been found in the Black-
leaf member of the Colorsdo formation. The only commercial
produetion from this horizon in the stete ies from the
Phitlash field of the Sweetgresse Hills are=a.

It is in the lower pert of the Kootenai formation that
the producing gas and oil horizons of the field are encoun-
tered, The upperrost send in tris formetion, termed the
Youlton sand, is found in the North Cut Bank aree and 1t

18 sbout 20 feet thiek. It yields flowing wells =nd 1t
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is from this horizon that the field's larsecst well nroduces.
This eand is found at depths between 2,500 to 3,000 feet.
The Upper Cut Bank horizon whieh produces some oil and gas
is 2 sandstone, sometires argillaceous, conteining lenses
of fine bleek chert particles. It is the Lower Cut Bank
send thet is the nost consistent preodueing horizon in the
field. It is from 12 to 15 feet thick and consists of
blae¥ ehert end gquertz grains. The aversge depth of the
Cnt Ben¥ sends rences from 2,700 in thet vortion of the field
north of the town of Cut Bank to 3,100 feet in the produc-
ing area south of Cut Bank.

The o0il from the loulton horizon is 2 high gravity
cil with & Baure rating of 29°%, The Cut Ban¥k sends yield
a2 0il with a specific gravity of 28° Beume. Since higher
gravity oils may be attributed to their longer migration,
it is proveble that the underlying Ellies shales may have

been the source roek of the oil in these horizons.
Future poscsibilities

A statement by L. G. E. Bignell, petroleum engineer
end staffwriter of the 0il & Gas Journal of Tulse, meay be
sccented po en suthoritative oninion of the poseibilities
of the Cut Benk Field. This statement wes taken from the
Yontens 0il & Ges Journal and 1t ie es follows: "Cutbank
0il ond ges field in Yorthern Yontana now exceecds the

Enst Texss oil field in area, having more than 70,000 a-
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cres of oroduetive ocil land ... . The oil réserve is
estimated at 280,000,000 barrels and the gss reserves in
excess of 300,000,000,000 feet."

Fowever promising the above statement sounds, it may
be well to tell something of the field's progreses. The
rroduetion from this field is by far the lergest in tfe
state, »rodueing double the amount of the néxt ranking field,
the Kevin-Sunburst. Due to the loss of the Canadien mar-
¥et, becauce of the large production in Turner falley in
Alberta since 1934, it was necessary to prorate the field
for abont three years.  Now however, due to & market ere-
ated elsewrere the field is no longer under n»roration.

This additionel market was cerested by the building of a
refinery two miles west of Cut Bank by the Santa Rits 01l
Company in 1937 and by shinping of the 0il to refineries

in Great Falls, Kalispell, Snc¥ane, and Pocatello. At pre-
sent, eonstruction of snother refinery is under wey at

Cut Bank, it being built by the Glacier Produection Company,
a subsiduery of the lontana Power Corpany. These two re-
fineries bullt near Cut Bank have greatly allevisted the
market situation for now the aversasge daily-production of
7,700 berrels 1es assimilated.

The field is the most promising in the stete with the
ros~ible eveention of the Beker-Glendive, but the dry holes
snd small initlal production of meny wells due to varying

sand eonditions end also the necessity for pumning from
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the drilling-in stege of the wells may prevent the fleld
from becom'ng one of mejor importance. It appears prob-
able, however, thst these =ame factores will prevent over-

production and insure a long life for the field.
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BORDER--RED COULEE FIELD

This field lies in tre northernmost pert of Toole
County, 40 miles north of Srelby and 6 miles west of Sweet
grass. As part of the field extends into Cenads it may
aptly be called the most northern oil field in the United
States. After a short period of develonment of sbout two
year, dril ing censed and declines in pnroduction were ra-
rid. The topography is generally quite level, the ares
being farmed, but bordered on the eesst and west by large

couleés.
Fietory of development and production

The diseovery well of this field wes drilled in No-
vember 1229, snd sctize development tame in the following
year with the limits of the field quiekly determined.

The discovery well lies in Alberta, 281 feet north of th;
International boundery. It yielded 3,500,00" cubie feet
of gas and 60 barrels of o0il dally when drilled in, whiech
has decreased to 10 barrels at the present time. The oil
fror trkies well, whieh has a sredific grevity of z1° Baure,
comes from the lower part of the Kootensi formaticn fror a
gand locally termed the Vanalta after the name of the Van-
alta 01l Comnanr which drilled the well. The second well
in the field was the first comrleted on the Yontana side

-=-keDonald-Farbo Wo. 1--1it being = direct south offset to
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the discovery well lying in the southwest corner of NE%
NE} see. 2, T. 37 N., R. 4 W. This well was completed in
Janusry 1920 as & 100-berrel producer. The third well in
trhe field was the Cosmos-IowrsCo. Fo. 1, one-half mile south
of the discovery well end it rroved to be the best well
of the field. The last productive well wes drilled in
1932, two wells drilled in 1924 proved to be dry, and there
hes been no drilling since.

The total producing area is sbout 1,000 sceres ineclud-
ing that portion in Alberts which is sbout one-fifth of
the totel srea. That portion in Yontana lies in seetions
l end 2, T. 37 N., R. 4 W.; the Alberta area borders these
two sections and does not extend farther than one-querter
of a2 mile north. The yeer of pesk production was 1971
when 178,000 barrels were merketed, but by 1938 annusal
production had decreased to 25,000 barrels, and there

were but 10 produoing wells each aversging 7 berrels daily.
Stretigranhy

The geolegical formations in this field are the same
that ocecur in the Sweetgrass Arch in general snd the Cut
Bank field in particuler. The Virgelle sandstone (basal
Bagle) is exposed in the coulees on the east and west mar-
gins of the field; in the producing area it is covered by
about 50 feet of glacisl gravel. For further information
about stretigraphy see thet descrpbed under the Cut Bank field.
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Structure

The Border field lies upon the easternmost of three
north-plunging noses on the northwest side of the Sunburst
dome. As 1s true of the Cut Dank field that also produces
from sands of the Kootenai formation, the production of
this field seems to be controlled essentially by norosity
end lensing of sands. It is probsble that the nose is
closed on the south by decreessing porosity of sands for ell
wells south of the producing srea were dry even though strue
turally higher. The nose is e¢losed structurally on its west, .

north, and east sides.
0il occurrence

The producing horizons are sands in the lower part
of the Yootenal formation which is also the chief o0il hor-
izon of the Cut Bank field and chief ges horizon of the
Kevin-Sunburst field. There are three produeing sands
present as set up by Dobbin and IZrdmeann* as follows:
"the "gas sand,” whieh occurs in the Sunburst zone of the
Kevin-Sunburst oil field, and is »robably somewhat higher
stratigraphieally than the type Sunburst; the Vanalte
sandl; and the Cosmos sand. The Cosmos sand is probably the
basal sand of the Kootenai, and is 45-70 feet thiek. O{ver
the productive nortion of the field it is split by a wedge

Pobbin, C. E., Erdmann, C, E., op. ceit. p. 711
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of gray-green pyritic siltstone which thickens toward the
northeast. The uprer sandstone is locally termed the Van-
alte sand, and the lower the Cosmos send . . . . The ges
sand or upper Sunburest is 10-45 feet thick; the upper Cos-
mos(Vanalté) 5-15 feet, and the lower Coesros sand 30-40
feet thick.' ihe prineipal productive horizon is the lower
Cosroe., It is 8 rather complex upit, exhibiting loecally

g laminsted or ribbon structure in its upper pert due to
the intercalation of short, thin lenses of bleck shale
with eross-bedded fluviatile sandstone. The lower part is
cherty end locally cconglomeratie. Cementation by white
clay, whieh was probably carried into the unconsolideted
eand before the overlying teds were denosited, has nroduced
combdlex conditions. Tenses of porous sand are isolated

in the tightly cemented sand, and the oil-gas-water system

may very in closely adjecent lenses. OSome of the wells

thus behave errstiecally; others show a very rapid decline."
The o0il, which is of a mixed base,has s specific grev-
ity of 200 Baume. It probebly had ite origin in the un-

derlying Ellis shale.
Future possibilities

The fset that no location has been made in the Bor-
der-Red Coulee field since 1934 is srmple evidence of its

waning possibilities. Lany dry holes have been drilled
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and have elearly defined the producing srea. ' The only
possible future prospect of the field is production from
deeper horizons and it is probsble that drilling of & deep
test well will devend upon development of the Horth Cut
Bank area and the developrment north and west of ¥Xevin, both

of which areass are being extended tﬁward the Border field.
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DRY CREEK FIELD

The Dry Creek field is about 8 miles east of Red Lodge
end 12 miles northwest of the Elk Basin field. It is con-
nected by a grevel road to state highway Yo. 32 that goes

north-south througk Red Lodge.
History of develooment and »roduction

Two wells were drilled on the Drr Cres) Dome in 1917
finding only showings of cil and ges. In 1929 thre Ohio Cil
Co.-Northern Pacific No. 1 in the soutresst corner of the
NEZ SW} see. 11, T. 7 S., R. 21 E., found gas in the Esgle
forrmaticn et a depth of 2,350 feet and in the Seeond Fron-
tier sand ot a depth of 4,460, A second well, the Ohio
0il Co.-Northern Pacific No. 2, in the northeast corner of
the NWi SEZ see. 11, 7. 7 S., R. 21 E. 1320 feet west of
the No. 1, sirue)¥ oil in August 1920 in the first Dalota
send at 5,412 to 5,485 feet, thus becoming the oil discov-
ery well for the field. Upon ecntinued drilling of this
well the second Dakota sand was met yielding a muer hesvier
flow of o0il trhen the first sand end it a2lso was nueh thicker
being ebout 300 feet. The hole bottomed st 5,518 feet
end the initial produetion was estimeted at 2,000 barrels
daily from this discovery well. This production decressed

considerably by the end of the yesr. This well also found
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a heavy flow of gas in the Frontier sand fror whieh "the

No. 1 well rroduced ges. After losing seven étrings of

tcols in the No. 1 well, the atterpt to deepen it to the
Da¥ote sand was abandoned.

In fugust 1931, two comnleticns were made in the field
at & depth evceeding 5,000 feet. COne of these was a gas
well and the other vielded en initiel o0il production of
470 barrels per dey. In Decerber 1931, one of the field's
most senrcational wells eame into production, it teing e
gusher rielding an initiasl 2,400-berrel flow per day. This
well 1s one mile eest of the discovery well., Six oil wells
were completed in 1922, one eseh in the two following yesrs,
one gae well in 1925, end but cne cornrletion since that
dete, 1t being a dry hole finiched in 1978.

In 1330, the diseovery year, the field yielded 14,500
berrels of oil; in 1926, the pesk year, 212,000 barrels
were rroduvueced, end during the first four nonths of 1938

the field yielded 129,000 barrels.
Stratigrarhy

There is arn inner scarn of Colgste (Upner Cretsceous)
gendstone thet partislly surround the dome. Underlying
formetione of Tenrup sendstone end Besrpaw shele are ex-
posed at the surface of the cerest of the dome. The Fell
Creek member of the Lance fermestion surrounds the inner

gsearp of Colgate sendstone. South of the dome there i =
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scérp of Tulloeck and Fel!l Creek sediments, both Lance mem-
bers. The outer scarr to the west and north ie mede up of
the Tulloek, the Tongue River, and the lLebo, the last two

formetions being members of fhe Fort Union of Tertiéry ege.

Below is a stratigrasphic column of the dome.*

Tertiary syestem
Paleocene ceries
Fort Union formstion
Tongue River menber :
lentieular sandstones with .coal searms; gray
sandy shale; brovn carbonacecus shale; thick-
ness in this area of grester than 3,000 feet
Lebo member g
gray and brown shale snd mudstones; buff
limertone; and some sandstones
thickness south of lineament 2,000 feet
o north " - =200~ =
Cretaceocus system
Lance formation
Tulloe¥ member
rersistent, irregul:r bedded sardstones
with coal strea¥ks; scne sghale
th ekness south of lineament 700 feet
» ROPtH 1. = SH0 - "
Fell Crezk member
shele with sandstone lernses
thiekness south of linearent 3,500 feet
< north " . 1,000
Colgante sandstone
massively bedded, fairly persistent, 1igrt
cclorer essndstone end gray shele
thickness 450 feet
Lennep sendstone
dar¥ grey rudctone snd brown sandstone
thie¥kness 125 feet
Bearpesw sheale

The thinning of sediments along & line enlled the

lineament may be expleined by supnosing a sherp flexure

*Wileon, C., W. Jr., Geology of Nye-Bowler lineament, Still-
wnter end Cerbon Counties, lont., Am. Assoe. Pet. Geol.
Bull., vol. 20, pp. 1161-1188, Septerber 1936
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or a fault scarp during deposition of the Hell Creek mem-
ber of the Lence formetion with downthrow on the south.

Thus there would be & monoeclinal fold draped over the bur-
ied fault with the high side on the north so deposition
would be rmueh thieker on the south until it resches the
level of the north side. This apperently resulted in

much thicker formations on the south es evidenced by the
Fell Creek and Tulloeck members of the Lence formstion and
the Lebo member of the Fort Union formation. It aprears
that a2 common level of the north and south sides wes resched

during the deposition of the Lebo member.
Structure

The Dry Creek Dome is the largest structure of a group
of struetures, ehiefly domes, thet extend in an esst-south-
ecstward direeticn seross the northern end of the Bighorn
Basin fror Wye, elose to the Beartooth Mountain front, to
'Bowler, 50 0dd miles distant, at the west edge of the Pryor
Mounteins. There are iwelve struetures, two being hslf- '
domes, one an antieline, and the remeinder are domes. ‘

This antielinsl trend and the suverimnosed struetures there-
on are ssymretricl folds with dips on the south fror 10°
to 45° gnd on the north from 5° to 200.

The Dry Creek siructure is esrentielly en elliptieel

dome, 4 miles wide and 6 1/2 riles long, with sbout 1,500

feet closure, broken by several northesst-southwest faults,
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some having a vertiesl displscement as grest as 1,000 feet.
Two parallel feults form a graben at the eenter so the part

that would normally be the eorest of the dome is dropred.
0il oeccurrence

The produeing horizons of the Dry Creek end El¥ Basin
fields are the rere but the 0il produeing horizon in the
former field is the ges producing sirets of the latter
and vice versa. Thus the Cloverly (Kooctenai) formeticn in
the Dry Creck field produces oil and in the Elkx Basin field
it yields gas, end the Frontier sand (Colersdo) in the for-
mer field yields ges and in the latter fleld is yields oil.

It 1s sup osed thet the complex faulting present upon
this strueture prevented the flushing of the oil awey from
the domal trep by artesien water. This condition is ruech
liXe trat believed existent in the Cst Creck fleld wherein
in both ceses the oil is trapved by strueture and subsequent
faulting prevents the passage of water and oil through per-

vious strets to the surfece.
Future possibilities

Due to the decided fall in producticn and the fre-
ouent dry holes the future progress of the Dry Creek field
ray be slight. Coupled with the above facts is the small
area of the structure. As previously mentioned this field
is one of = sgeries of "highs". Several of the other "highs"

have been tested but no commercial production of oil or
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gese hes been found.

The Yosrer Dorme, which is south of Billinge about

20 miles, has yielded smell amounts of oil.
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BAKER-CLENDIVE FIELD

This field lies in the extreme eastern portion of
the state neer the Yontena-North Dakota state lime. It
is ouite isclsted from any otrer rrodueing sress being st
least 150 rmiles east of other Yontena fields. It hss been
known as the Ceder Creek gas field, but the name Beker-
Glendive rre supplanted the forrer name in populer usage
and in the litersture. The Yellowstone River nesr Glen-
dive cuts t'rough the northern end of ttre antieline, the
Beker-Glendive antieline, upon whieh many favoreble oil
struetures l1ie. The NWorthern Pecifie raillroad ~asces
through Glerndive and the Chicago, lilwaukee, end St. Paul
railrosd pas-es through Baker, the latter town being about
80 riles southeest of Glendive. Roasds throughout the aree

are chiefly of dirt surfeace.
Fistory of develooment snd nroduction

There has been drilling upon the Beker-Glendive anti-
cline since 1912 when gas was found but intere=t in the
erea did not cuicken until 1926 when o0il was discoveréd.
Develorment of gas wells was sporadie in the years 1915
to 1926, in eerch of these yesrs there 10 ges-well comple-
tions. The drilling ectivity ineressed in 1926 and contin-
ued through 1920 after whieh there was s decided lanse in
the drilling of gas wells., In 1936, & deen test that hed
been spudded in the yesr before wass sucessful in striking'
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0oil., Two deep tests that had been stterpted before comple-~
tion of the discovery well were unsuccessful, one ceased
drilling before resching the producing horizon in the Xed-
ison lirestone vhen it nroved to be & roor loecetion strue-
tural’y for it would have necessiteted drilling abecut 1,000
feet deever than present wells to resch the Yadison lire-
stone.

The sucessful dcer test was the Vontans-Da¥ote Util-
ities Company Fo. 1 in the NE} ¥%W! see. 17, T. 4 N., R. 62 E.
on a loesnl dome called the Little Beaver, teing completed
in September 1936, finding production from 6,645 to 6,098
feet. The initial rroduction was unoffieigl y rated as 400
barrels deily cn the purp. The producing horizon is the
uprer pert of the ladison limestone ("Ellis sand" of the
Kevin-Sunburst field), upron which acidization is prscticed
in the Kevin-Sunburst field. Acidization was tried in this
well resulting in an ineressed rroduction, unofficially
reted at 7,500 barrels deily but the third day following
acid trestrent the well turned to water. A possible cruse
of the change to water mey be attribnunted to "econing". Sub-
secuent reticulous work in an effort to shuvt off the-water
falled.

A second well was drilled 3,000 feet north of the dis-
covery well in the center of the NE} SW} sec. 8, T. 4 N.,

R. 62 E., corpleted in 1237. This well is known ss the lon-

tana- Dskote Utilities Yo 2. and struck en unoffic: isl nro-
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duetion of 400 bsrrels daily =%t 6,750 feet from the ladison
limestone. A well located 25 miles north of the discovery
well which would be 5 miles north of Baker encountered water
in the produecing horizon of the ladison formation at a depth
of 7,260 feet during the same year. It was-plugged beck
to the Judith River formetion and completed as 2 gas nro-
ducer. Two additionsl wells drilled in the same year on
the Little Beaver Dome did not find oil in ceormercial a-
rounts. A gas vell in 1928 has been the only recent com-
pletion in the field.

In 1237, the first yeer of o0il production, the field
vielded 14,197 barrels. From Jamuery to April of 1938 the

production wes 3,391 barrels.
Stratigraphy

The outerop of the erest of the enticline is made up
of Bearpew shele(lontana group) of Upper Cretaceous sge,
it being one to eight miles wide following the trend of the
anticline's axis in s northwest-southeast direetion. Its
length is about. 100 miies, beginning a few miles southwest
of Glendive and trending scutheast through Beker and on a
short distance into Worth Dakota. As in other parts of the
state the Bearpew shale 1 eansily identified by the gumbo
gsoil it forme at the surface. Enclosing the Bearpaw shale‘
on the strueture is the Fox Fills sandstone (Upper Cretaceous)

end its outerop is from one-half to two miles wide. The

=97 =



outerop of the Lance formstion (Urper Cretsceous) in turn
enclosed the Fox Hills formation. On the soufkwest side
of the structure from Glendive to Plevamm, a distance of
aprroximately 50 miles, the outerop of the Tance formation
is about one mile in width but its exnosure elsewhere on

the flanks of the entiecline is up to fifteen milés wide.

Fig.14 Geologiec and structure maps of Baker-Glen-
dive Anticline (Y¥ontans Bureau of ¥ines & Geol.)

The Fort Union formation (Tertiery) lies off the flenks of
the antieline and extends for many miles on all sides of

tre strueture.
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Structure

The producing strueture and about twelve other possible
producing structures ere all domee lying upon the same fold
termed the Baker-Blendive anticline. It is upon the Little
Beaver Dome that production is now gained. This dome lies
very close to the Dafota line in the southern portion of
the antieline. South of the produeing dome are the Fox
Hi%}s end Gallup Creek Domes. ©North of the producing dome,

in the order namred, are the Fidden Water, Bsker, Cabin Creek,

-

end Thirteen Domes. Near Glendive which is 80 miles northa
west of Baker is the Gas City Dore. All of these structures
are possible o0il producers, many produce ges but the pos-
sibilities of most of them as o0il producers from deep hori-
zons has not yet been tested.

The Baker-Glendive antieline is approximately 100 miles
long beginning & few miles northwest of Glendive, its axis
trending southeastward through Bsker and extending about
25 miles into the southwestern corner of North Dakota. Its
width veries from 6-12 riles. As indiceted by the narrower
outerons of the formations as mentioned under siratigraphy
of the érea, the dip of the strate is steeper on the west
flenk then on the east, the values being from 5° to 30° on
the west eide and from 1° to 8° on the east flank. The vary-
ing dip of the west and eest flanks as given ebove indi-
caetes that the entieline is slightly asymretrical.

The closure of the antiecline is & meximum near the Mon-

=99
MONTANA SCHCOL OF MINFS LIBRARY.



tana-Dakota state 1line being et least 600 feet. The e¢los-
ure of the produeing structure, the Little Beaver Dome,

is 2300 feet.
0il oeccurrence

The only 0il producing horizon in the field is thre
upper 4C feet of the Madison limestone (¥ississippienf,
the ssme horizon that is the chief o0il producer in the
Kevin-Sunburst and Ponderas fields where it is called fhe
"Ellis sand”. This horizon is pierced at depths ranging
from 6,645 to 6,698 feet and is thus the deevest horizon
rrodueing oil correreially in the stete.

As previously mentiocned there sre many "highs" on the
Baker-Glendive antieline, the closures of whieh range from
40 to 300 feet. These form important struetursl traps for
the ecceunulation of oil in this field. Another fretor
that has affeeted tre possible oil seccurulation on the
antieline is the proximity of the hydrcstetic hesd of
water in the Blaek Fills for the southern tip of the anti-
cline lies in northwestern South Dakota not far from the
Bleek Fills uplift.

The underlying Jefferson shales apnear to have been
the source roek of the 0il that hes later migreted to its

precent nosition in the upper pesrt of the leadison limestone.
Fature possibilities

Potentially sreaking, this field has the poscibilities

of becoming the best field in the state and if that can
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be se2id it is also probable that it has the chances of
outranking any field in the Roecky Yountain srea.

Ls yet only six deep tests have becn made of whieh
the initial production of two wes about 500 barrels daily
which was increased after acidization. One of the two
turned to weater and the other tc a small settled produe-
tion. Therefore it seems thst the field hes hardly been
touched as a possible o0il source. The diffieulty, how-
ever, is the derth to which wells must be drilled, invol-
ving a cost of‘about $200,000 per well, a price which will
grestly curb developmsent. Only large companies will pros-
peet and then only after their resourdes decerease to such
a point that they deem further drilling in the area to be

necegssery for the future development of thelr oll reserves.
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