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‘ * 91 W. and 107 W.; it includes all of Golden Valley, Billings, Stark, Slope and
A LOOk 01' the Pefr0|eum POtenhql Hettinger Counties, and the southern half of Dunn County. Roughly the western
half of the area lies in the rugged, well dissected portion of the State that is
Of Soufh western Norfh DG kofq referred to as the “Badlands,” and is devoted primarily to cattle grazing. The eastern
half is characterized by a less dissected, rolling topography and is devoted primarily
5 to grain farming and cattle grazing.
Yy
S. B. ANDERSON GEOLOGIC SETTING
The area lies wholly within the Williston Basin. The stratigraphic section
is one of the most complete in the State; beds dip gently northward, and range in
|NTRODUCT|ON age from Cambrian to Tertiary. The only section of consequence regionally that is
absent is the salt of the Devonian Prairie Formation. Rocks exposed range in age o LMY
The purpose of this report is to draw attention to factors favorable for from the Cretaceous Pierre Eormation t? th.e Oligocene White River Formation, souTHeES
petroleum exploration in southwestern North Dakota. Four maps and two tables but the Paleocene Tongue River Formation is at the surface throughout most of QF
are induded: ’ the area. All but the northeastern part of the area lies outside the limits of Pleisto- U GLAGIATION
' cene glaciation. The glacial deposits that are present locally are, for the most part, s :
Map 1—Structure map on the Mississippian Madison “Fryburg Pay.” pnly glacial erratics that do not interfere with surface mapping techniques applied
Map 2—Structure map on the Permian Minnekahta Formation. in; petrolenm. progpecting.
Map 3—Structure map on the Cretaceous Mowry Formation. MAPS
Map 4—Map indicating the extent of the salts above the Mississippian. The maps indicate that the structure reflected on the Madison “Fryburg Pay”
Table 1—Compilation of fields showing producing formation. can also be seen on the Permian Minnekahta, and to a lesser degree on the Cre-
. s 145 . . taceous Mowry. The major feature indicated on these maps is a northward plunging
Table Z—Table of wells yielding il on: duill stem fests. anticlinal trend extending from T. 135 N. through T. 144 N. in Ranges 101, 102 and RN
Accompanying the maps and tables are a brief description of the geographic 193 Ww. Fou? fields and seven pools havg been found on this trend; of these, three :
and geologic settings, brief explanations of the maps and a review of the age and fields and six pools are presently producing.
nomenclature of the salts. Each map includes locations of all wells drilled outside the field areas, and
all discovery wells. Also indicated is a well with a Devonian show in the Fryburg
GEOGRAPHIC SETTING field and a non-producing well with a Madison show in the Blacktail field. For all

The area is located in the semi-arid and sparsely populated southwestern por- wel.ls reporting shows on drill stem tests, the formation that yielded the show is
tion of North Dakota. It is bounded by Townships 129 N. and 144 N., and by Ranges designated.



TABLE 2

N.D.G.S.
WELL INITIAL LENGTH FINAL
NUMBER WELL NAME LOCATION FORMATION INTERVAL SHUT IN OF TEST SHUT IN RECOVERY ISIP IFP FFP FSIP IHP FHP BHT REMARKS
T. 144N, 859 Texaco, Inc. - Govt. SW NE 31-144N-100W Mississippian 9498-9511 2 hrs. 30 min. 630' fluid - 540' heavily gas cut salty 95 275 4230 5510 5500 Tool opened w/weak blow of air and increased to fair blow in
M. S. Pace #1 Billings County Madison sulphur water. 90' heavily gas cut and 40 minutes. Increased to good blow in 1 hour. Continued for
slightly oil cut mud. 3800' sulphur gas remainder.
in pipe.
2798 Lamar Hunt--N,P.R.R. #1 SW NW 34-152N-96W Mississippian 9826-98%4 30 min. 5 hrs. 1 hr. 93' slightly sulphuric salt water slightly 4570 664 1948 4418 5555 5527 216°
Billings County Madison gas cut with trace oil. 2520' sulphur
odor salt water.
2745 Hunt- 0il Co. - William NE SW 15-144N-99W Mississippian 9884-9917 30 min. 5 hrs. 1 hr. 290" mud cut salt water, w/slight trace 4290 55 140 3480 5480 5210 Tool opened w/fair blow increasing to strong. Gas to surface
Palanuk #1 Billings County Madison of oil: 180' highly gas cut oil - mud in 4 hours.
‘ sulphur emulsion.
9920-9940 30 min. 5 hrs. 1 hr. 60' free oil; 1380' water cut oil 4350 95 500 3970 5490 5490 248° Weak blow increasing to fair. Gas to surface in 3 hours,
(approx. 50% o0il); 125' water cut oil 45 minutes - burned 5' flare.
(approx. 25% oil); 918' salt water.
10,000-10,034 30 min. 5 hrs. 1 hr. 341' highly gas cut black sulphur water; 4505 590 4300 4435 5450 5360 250° Tool opened w/weak blow increasing to strong. Gas to surface
465' 0il and gas cut sulphur water in 1 hour, 45 minutes w/3' flare.
(approx. 5% oil); 7840 highly gas cut
salt water.
T. 143N. 586 Gulf 0il Corp. - Federal NW NE 3-143N-103W Mississippian 6" packers at 9205 2 hrs. 30 min. 270' rat hole mud w/specks of oil. 0 80 5225 Tool open 2 hours w/faint blow to surface. Dead in 15
Land #1 Golden Valley Co. Madison (Perfs. - 9242-9252) minutes. Shut in 30 minutes to bring up pressure.
&9205-9211).
6" packers at 9227 2 hrs. 30 min. 85' drilling mud in 4%" drill pipe - 45 4210 5270 Fair blow of air to surface throughout test.
& 9221. (Perfs. - 60' muddy sulphur water w/widely
9227-9237 & 9272- scattered spots of oil in 5%" drill
9282). collars and 270' black sulphur water
in 5%" drill collars.
6" packers at 9269 2 hrs. 30 min. 700' free gas above tool. 2.31 bbls. 65 395 5315 Small initial blow increasing to fair throughout test.
& 9276. (Perfs. - water and gas cut mud w/specks of oil.
9278-9317). 1.41 bbls., black, salty gas cut
sulphur water.
410 Gulf 0il Corp. - Dorough NE SW 24-143N-103W Mississippian 9276-9341 2 hrs. 15 min. 180' gas, 40'-22 gravity oil, 1350' oil 595 650 2765 45857 4435 Blew 30 minutes and died.
Federal #1 Golden Valley Co. Madison and gas cut water cushion, 150' gas and
0il cut mud.
9341-9397 1 hr 30 min. 270" o0il cut mud, 1350' water cushion - 965 1975 4133 46067 4575
2430 black slightly oil and gas cut
slightly salty sulphur water.
9392-9472 3 hrs 30 min. 1120" slightly salty black sulphur water 85 535 3925 46507 4610
w/specks of oil.
Ordovician 12,607-12,646 2 1/2 hrs. 30 min. 7200' gas. 300' oil and gas cut salt 1835 1940 5075 6695? 6365
Red River mud 4000' oil and gas cut water cushion.
325' very gassy salt water.
T. 141N, 505 Socony-Vacuum 0il Co., Inc. SE NE 6-141N-94W Mississippian 8899-8967 3 hrs 30 min. 290' of very slightly water-cut mud 275 275 1100 Very weak blow, dead after 20 minutes.
C. Dvorak #1 | Dunn County Madison w/sulphur odor and trace of green oil.
T. 140N. 470 Blackwood & Nichols Co. NE SE 15-140N-105W Mississippian 9260-9290 75 min. 225" mud cut withoil, gas and water. Tool open 75 minutes, no blow - bypassed after 50 minutes
Gilman & Lang #1 Golden Valley Co. Madison and blew for 4 minutes.
Silurian 11,013-11,063 4 hrs. 30 min. 2340"' fluid. (390' muddy slightly gas cut Slight blow increasing to fair.
salt water, 1860' gas cut salt water, 90'
muddy salt water with few flecks green
oil).
Ordovician 11,525-11,570 3 hrs 690' total fluid - 195' slightly gas cut Slight blow.
Stony Mtn. muddy salt water and 495' slightly oil cut
salt water.
Ordovician 11,917-11,974 2 1/2 hrs. 30 min. 240' slightly oil and gas cut drilling Weak blow 10 minutes and died.
Red River mud, 270' slightly gas cut muddy salt
water w/rainbow of oil.
T. 140N. 2768 H. L. Hunt - U,S.A, #1 SE SE 4-140N-100W Mississippian 9574-9606 30 min. 3 1/2 hrs. 1 hr. 265' slightly oil and gas cut mud; 4270 50 240 3760 5450 5450 223° Tool opened w/weak blow.
Billings County Madison 270' slightly gas and oil cut salt water.
T. 139N. 1907 Shell 0il Co. - Northern NE NE 35-139N-103W Mississippian 8689-8774 2 hrs. 1 1/2 hrs. 9.1 bbls. (650') mud and slightly gas 150 360 3345
Pacific Railway Co. - Northern Golden Valley Co. Madison cut water, trace oil and 32.3 bbls.
Pacific Railway Co. #41-35 (2430') mud. Maximum salinity
264,000 ppm.
1678 Amerada Petroleum Corp. SW SW 2-139N-101W Devonian 10,766-10,798 3 hrs. 1 1/2 hrs. 150" of oil and gas cut drilling mud; 300 350 5400 5300 Air immediately, weak blow for 30 minutes decreasing to very
Scoria Unit #2 Billings County Duperow 30" of very slightly oil and gas cut weak blow for 1 hour and died. Dead for remainder of test.
drilling mud.
Recovered 304' mud cut water cushion, 728' 14
e B o ¥ . slightly mud cut water cushion with ;cum a W e Sa38 3282 276°
539 William Herbert Hunt Co. SW NW 20-139N-97W Mississippian 9021-9061 4 hrs. 30 min. of oil, 1381' slightly gas cut mud cut
V. H. Kudrna #1 Stark County Madison water cushion with scum of 0il and 5567'
slightly gas cut salt water.
T. 138N. 3733 Colorado 0il & Gas Corp. NW NE 24-138N-101W Pennsylvanian 8014-8020 150' of oil and $114
sy gas cut drilling mud; 300 350
Federal #1-24 Billings County Tyler (Heath) 30t of very slightly oil and gas cut 5400 5300 Air immediately, weak blow for 30 minutes decreasing to very
drilling mud. weak blow for 1 hour and died. Dead for remainder of test.
Mississippian 9132-9136
Madison

Swabbed 14 barrels of water per hour and
trace of oil.

Swabbed 11 barrels of water per hour and
trace of oil.
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TABLE 1 - Fields, Pools, and Producing Formations, Southwestern North Dakota nomic conditions. Drilling depths are relatively great, targets are probably small,
well control is sparse, and details have not been worked out concerning the time
or times of oil migration relative to the formation of traps.
Field Age Producing Formation Production Remarks
or_Pool Drilling has been the most extensive on the two structural trends. Other
Belfield Pennsylvanian Tyler 0il Plugged and Abandoned trends probably are present, but sparse well control permits the drawing of only
Blacktail T T— . . u generalized contours. Further drilling should yield additional details of the Fryburg
ekt MR Hadison oit BRSHERS M. landoned trend and should show the presence of a number of additional, though possibly
Cedar Creek Ordovician Red River 0il Producing small, structures. One aspect of the structure contour maps that cannot be effec-
. . ) tively analyzed from available data is the apparent reflection or repetition of
Cedar Creek Resta Mt 011 Plugged and Abandoned older structure in younger rocks.
Eeia Creck CEEEacEsaE Eagle Gas Produced since July 1929 Although the presence of traps not directly of tectonic origin is speculative,
Dickinson Mississippian Madison 0i1l Plugged and Abandoned there are some possibilities believed worth considering. For example, the Devonian
Winnipegosis, Dawson Bay, and Souris River Formations appear to wedge out updip
Dickinson Pennsylvanian Tyler 0il Producing on the east flank of the Cedar Creek anticline (Anderson, 1963). Sandstones of the
. e , Pennsylvanian Minnelusa Formation, in contact with shales and salts of the Permian
B Rl Devonian-Mississippian Three Forks-Bakken o Elugged. wad Absudoned Opeche Formation, are an attractive possibility. Jurassic and Cretaceous rocks
Fryburg Ordovician Red River 0il Producing contain reservoir rocks which might conceivably contain traps created by solution

o s of salts lower in the section. Solution margins of these salts in themselves may be
Fryburg Mississippian Madison 0il Producing favorable. The Pennsylvanian Tyler Formation has additional potential, though
targets are probably linear and difficult to predict.

Fryburg Pennsylvanian Tyler 0il Producirg
Little Missouri Gedoviatay Red River 0il Producing Thus at present, southwestern North Dakota offers more possibilities than
answers. Extensive, well-directed exploration will be required before critical aspects
Little Missouri Cretaceous Eagle Gas Produced since May 1945 of the geologic history of the area can be understood and used effectively.
Medora Mississippian Madison 0il Producing
Medora Pennsylvanian Tyler 0il Producing Selected References
Rocky Ridge Pennsylvanian Tyler 0il Contains well with State's 3 I A
largest cumulative pro- Anderson, S. B., 1963, Selected Devonian possibilities in North Dakota: N. Dak. Geol.
duction,* Survey, Miscellaneous Series 17.
%The largest producing well in the State, Pan American Petroleum Corporation's Lucy Fritz No, 1, ) . I .
Dow, W. G,, 1964, The Spearfish Formation of western North Dakota: 3d Williston Basin

is located in the Rocky Ridge Field, near the center of the report area, This well has produced
780,130 barrels of oil from January 7, 1957 to January 1, 1966, Production is from Pennsylvanian
Tyler Sandstone,

Symposium vol., p. 127-132.



MAP 4. LIMITS OF POST-MISSISSIPPIAN SALTS
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