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THs SPJhA ISH FORMATION IN TH=E
WILLISTON BASIN OF WESTZRN

NORTH DAKOTA

Wallace G. Dow

INTRODUCTION

eneral

The Spearfish Formation was named by Darton (1899, p. 387)
who léter described it (1901, p. 516) as a conspicuous series of
gypsiferous red beds cropping out in the vicinity of the Hack Hills,
South Dakota. The Spearfish Formation, as owloanLIy defined,
included all rocks between the Minnekahta Limestone of Permian age
and the Surdance Formation of Jurassic zze. In the absence'of fossil
evidence, Darton (1901 P. 519) tentatively assigned a Triassic age
to the Spearfish although he believed the low by portion may be Permizn

in age.

More recently, a unit of gypsum interbedded with maroon and

Q

gray shales originally included at the top of Darton's Spearfish

)

")

wave been redesw"nated as the Gypsum Spring Formation of Middie

Jurassic age (Imlay, 1947, p. 237). Maple and Bergendahl (1936, p. 84}

supported this correlastion and placed an unconformity, represeantin

o
o
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most of Lower Jurassic time, between the

w2

pearfish and the Gynounm

v am

Spring Formations. The Spearfish Formation of the Black DIiils, as

restricted, contains red beds and gypsums of Permian and Triassic age.

The Spearfish Formation cfops out in a red valley of variable
width that encircles the Zlack Hills. It also'cropé out zlongz the
Belle Fourche River in the vicinity of Devil's Tower, Wyoming
(Plate 14). Thicknesses of the formation in the Black Hills vary
frem 400 to 700 feet. Darton (1909, p. 28-30) ga?e several measured
sections of the limited exposures present.

Figure 1 shows the upver part of the Spearfish Formation on
the west flank of the Black Hills near Foﬁr Corners, Weston County,
Wyoming. In this area, the Spearfish is capped by 30 feet of white
gypsum of the Gypsum Spring Formation. In the vicinity of Devil's
Tower, Crook County, Wyoming, the Gypsum Spring Formation is only
about 10 feet thick. Detail of the upper part of the Spearfish in
this area is provided by Rea and Paape (1958, p. 205). This seciion,
shown in figure 2, consists in general of a predominance of orange-
red silistone with marcon shale and fine sandstone interbeds.

The discovery of oil in the Williston Basin of North Dakota
in 1951 spurred an extensive drilling program which revealed 2 series
of red siltstones and shales with thick sali interbeds in the subsur
of western North Dakota and eastern Montana. The stratigraphic position
of these beds suggested éhat hey might be equivalent to the Sgear
Formation of the EBlack Hills. Poor well contrcl between ithe ceniral
part of the basin and the outecrop sections, however, precluded definiis

correlation with the type Spearfish and the term "Spearfish' was ussd




Fig\.;re | — Upper part of the Spearfish Formation capped by 30 feet of Gypsum Spring
Formation. Red Butte, 5 miles south of Four Corners, Weston County, Wyoming.

Figure 2 —Upper part of the Spearfish Formation, the Gypsum Spring Formation, and the
Stockade Beaver Member of the Sundance Formation. East side of Devil’s Tower, Crook
County, Wyoming.
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with scme reservation. Subsequentiy numerous and varied correlallons
appeared, all of which were based on limited well controli. Due to

a considerable expansion of available data in recent years, a new
look at these strata seemed justified; The main purpose of ithis
study is to produce a detailed discussion of these rocks in the

.

western part of North Dzkota and to establish, if possible, a cor-

relation with the type Spearfish north of the Rlack Hills.

Methods of Study

The combined use of mechanical and sample logs rrovided ths
data on which this report is based. Mechanical logs of 288 wells in
western North Dakota were chiosen so as to provide the best coverage
possible. In areas where wells are closely spaced, approximately
cnie well Der township was used while in other areas, all available
well control was employed. Detailed mapping of the Spearfish Formation
was restricled to North Dakota west of 101° longitude {(Figure 3).
In addition, two cross sections were prepared te trace the Spear:
tion from the subsurface of the Williston Basin to & bore nole
six miles north of the outerop area near the South Dakota - Wyoming
torder. Plates 1 and 14 show the well control used in the preparation

of this report.

Gamma ray and latercresgistivily curves were used whenever

“

possible because they are the most abundant and provide the best

definition of the strata invelved. Tops were taken from gamma ray

logs, when they were available, to provide uniforrdty in correlztiocn.

0]

Microlaterc, section gage, axd neutron curves proved useful in
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Figure 3 — index map showing approximate limits of the Spearfish Formation and equivalents

in the Williston Basin. Modified slightly after Ziegiar. 1555 pl7i.




distinguishing salt from anhydrite. Lithclopgic desceriptions were taken

le logs in the Torm ol North Dalkota Ceological Survey Circulars.
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isochore maps because thicknesses have not been corrected for éip or
- do

well deviation. However, since dips in the basin generally do rot

exceed one degree, differences in real and apparent thickness 1s so

-~

small that they can, for all practical purposes, be ignored.
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Units underlying the Spearfish Formation

Throughout much of western North Uskota and South Dakota,
in the area between the socuthern end of the Nesson Anticline and
the Hlack Hills, the Spearfish Formation rests on and is conformabls
with the Minnekahta Limest “é of Permian (possibly Lecnard) age. To
the north and east of the Minnekahta Limestone (Plate 8), the Spesr-
fish Formation rests with angular discordance con rocks of progressively
older Pzleozoic age. In the area covered by this study the cldest
rocks encountered, underlying the Spearfish Formation, are the

oblsher-A*lda interval of the Madison Group (Mississippian). The
pre-Spearfish unconformity truncates the Minnekahta ard exterds
zocut 10 miles inside the latters present limit. Plate 8 shows the
subcrop pattern of the units underlying the Spearfish Formaﬁicn in
western North Dakota.

In scme areas where the Spearfish Formation rests directly on

redbeds of the O seche Formation and the Big Snowy Group (Heath and

iter Formations), its lower boqndary is difficult to determine.
In these areas erosional lows are cormonly developed in the underlying
shales and the lower beds of the Spearfish vary in thickness in
response to this reliedf. Asfa result, an added section of Spearfish
is generally found above underlying sh a.e units wh lch annct be

traced to areas where the Spearfish rests on resistant strata.

7




the Srezrfis

Consequently a margin of error in selecting the base of the Zpezriish
cf a few feet or even a few tens of feel can be expecled in th

arease.

Spearfish Formation
CGENZRAL

In the subsurface of the Williston Basin in western lNerth

units, which, in ascerding order are: (1) a lower red silistone and
gray- shale unit, (2) a middle salt unit, and (3) an upper red silt-
stone, shele, and fine-grained sandstone unit. These units corresnord,
respectively, to the Spearfish Formation (restricted), Pine Sali, and

3Ly

the Saude Formation of Zieglar (1955) and are herein redesignated the
Belfield Member, Fine Member, and Saude Member of the Spsarfish
Formation. Typical radiation and eiectric logs of these unitis are
shown in figure 4.

Ir North Dakota, the Spearfish Formation rezches a thickness
of 715 feet just north of the Cedar Creek Anticline in the extrem

southwestern corner of the state. From this point, it thins gradually

nortaward to an average thickness of 300 feet along the Canadian

[ny
H

border. Figure 3 shows the approximate lateral extent of the Spear-
£ish Formation and equivalents in the Williston Basin and adjoining
areas. rlate 3 shows its areal extent and thickness tiends in western
North Dakota.

-

It has been 9 years since Zieglar introduced the terms Pine

and Saude. Although these terms were never established in accordance
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7310 - 30 HMissing

7330 - %0 Shale, gray, N3, fissile, scme reddish orange silistone,
4 nl A mAa = s
L Ir

10R 6/6, trace of white arnhydrite, considerable sal:
collzapse.

7380 -« 50 Siltstene, reddish crange, shale, gray, N3.

7RE0 . 40 issin

._-~ =70 Shale, gray, N3 and siltstone, light brown, 5Y2 5/6,
trace of anhydrite.

o -

7370 - 90 BShale, gray, trace of light brown siltstone, trace of
anhydrite,

7390 ~ 00 Shale, gray, trace of light brown siltstone, trace of

pyrite. N

7400 - 10 Shale, as above, trace of dolomite, finely crystalline,
grayish vnink, 5% 8/2.

7510 - 20 Shale as avove, trace cf selenite?, trace of dolomite as
above. .

7420 - 31 Shale, as above, trace of arhydrite, moderate pink and whit

The Belfield Member varies in thickness from an ercsicnsal edge

}-

to 232 feet in northwestern Dunn County, North Dakota. Its distribution

and thickness in North Dakota are shown on plate 7.

Lithologically, this unit consists of fissile gray shale inter-
bedded with reddish orange siltstone and rudstone, especially in the
upper portion. Thin beds of whitish and pinkish anhydrite are preseat
locally. Traces of pyrite an& grayish pink dolomite are prescnt in
some areas.

o,

The Belfield Member is conformable with the underlying Minnelsh

Limestone except aslong a narrow telt just inside the limits of the

Minnekahta where it rests on an erosional surface. The Belifield does

2

not extend beyond the Minnekahta limii an
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North Dakota is the Pine Salt Member which ranges in thickness fron

N
|
wn
Yy
(o}
@®
o
‘..Jo

n Bowman County to a feather edge along the margins of ils

) ral

basin of deposition. This unit thickens somewhat scuth of the Cedar

Creek Anticline, reaching a maximum thickness of about 300 fest 35 miles

~

rorth of the Spearfish outcrop area in the EBlack Hills.

The Pine was named by Zieglar (1955) who included a versistent

4

sandy sil tstone unit and an ecually persistent anhydrite and salt uni

.

ts upper part. The arhydrite and salt unit is referred to in thi

el
.

e}

!

report as the G marker bed. The top of the FPine is herein revised o
exclude these two units. In his original description of the Zine,
Zieglar suggested that additioral well control might war*ant such a
revision. The thickness and areal extent of the Pine Salt Member are
shown in plate 6.

The type section of the Pine Member is herein designated a
the interval between 5237 and 5432 feet, mechanical log depth, in the
Carter 0Oil Co., L. L. Johnson No. 1 well, NW, SW, See. 9, T. 129 K.,
R. 106 W., Bowman County, North Dakota. The well was spudded on
October 27, 1957 and completed on Jamuary 6, 1958 having reached a
total depth of 8980 feet. The mechanical log depths were measured

from the rotary arlll bushing which was 15 feet higher than the ground




o

L)

bove sea level. The name Pine is corsidered to

o

L5

level of 2938 feet

0]

heve become established through popular use.
The type log of the Pine Salt Member is showm on Figure 6. Ths
following lithologic description is based on samples on f£ile at the

North Dakota Ceological Survey. Sample depths have been adjusted to

mechanical log deptns.

-
Samnles:

5237 - 70 Salt, some mederate reddish orange siltstone, minor dark
gray shale. i

5270 - 00 Salt

5300 - 20 Salt, some mecdiww dark gray shale and minor reddish orange
silistone.

5320 - 70 Sali
5370

t
W
™

Salt, minor dzrk gray shale and moderate reddich oran
siltSuone.

o RN}
24

The Pine Salt Member consists of clear halite wit
eds of reddish orange siltstone and white anhydrite. Ankydrite cecours
frequently in the lower part of the unit and is especially common in

4

northern Billings County. In this area the base of the Fine is diffi-

4
cult to determine accurately due to ohe apparent gradational character

of these basal anhydrite beds with the red siltstones of the underlying
Belfieid Member. Descriptibns of two cores taken from this unit in
Amerada's Dena Svor well, See. 9, T. 158N., R. 95

North Dakota are given by Anderson and Hansen {1957). These cores
reveal that the Pinevin this area consists of large crystzis of halizte
interbedded with hard red shale contain 1ing varizgble amounts of szli

inclusions.
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Spearfish Formation.

Pine Salt Member,




=
(@AY

Fal-Sa |

ooy DI - o) b2s (R . . )
The Pine Salt ilember is conformable with the underlying Zeificl
+ 2750 IR I

Member except along a narrow belt where it rests on eroded IZzlliecld

snale. The Pine extends somewhat beyond the Eelfield in northwesitern

North Dakota where it rests with angular discordance on rocks as old
as Mississippian. The Pine thickens in areas vhere it rests on ths

soft s

erosiocnal lows which were filled with salt. fThere iz also a commensuratl

)

thinning over the Amsden Formation which is mere resistant and which,

therefore, probably formed an erosional hign on the pre-Fine curlace.

AL A
iticns.

The Pine represents a period of restricted marine cond
Since the Pine Salt resis on the rre-Spsarfish unconformity to the

east and north of its basin of deposition, the barrier doubllessly

(6]

}..l

ay to the west or scuth. Perhaps the Belt Island and Sheridan Arch
which restricted the Jurassic seas of the Wi illiston Basir (Peterson,
1957, . 406) played a part in the formation of these late Permian

evaporites. Very little sedimentation occurred on the eactern an

northern margine of the Fine basin because novhere in North Dzlot:

(=0
W

".
3
(1]
1..:.

ne seen to grade laterally into shales., In the arez north

o

cf the Black Hills, however, a red siltstone and gypsum sesction ©

.
o~

limited thickness is probably correlative with the Pine Salt of the

(=0

deeper part of the basine. The Pine Salt Member

by the red mudstones of the Saude Member of the Spearfish Formation.

termed the Saude Formstion by Zieglar (1955) is herein reduced to

1ales of the Opeche Formation and the Eig Snowy Group, suggestin

d

s conformably overlain

=




}.J
2

ang Ty o e o el anl .. . o B, X} T -, SR L ) ;
member status and nlaced in the Snezrfish Formaticn. The base of

s
o
(6]

3 -

Saude is extencded to include a persistent annydrite and sall unit an

3y

\./)
jan

ar equally persistent sandy siltstorne unit formerly inclucded by Zieglar
in the underlying Pine Salt.
The Saude Member ranges in thickness from a feather ecge

along

H.
cr

periphery to over 350 feel in western North Dalota and to

nearly 500 feet in South Dakota Jjust north of the EBlack Hills. Its

distribution and thickness in western North Dakota are shown on tlate L.

e

The type section of the Saude Memter is herein designated
the interval bvetween 6290 and 6610 feet, mechanical log depth, in
the Amerada Petroleum Corvoration, Pederson, Cater ﬁb. 1 well, ¥,

SW, Sec. 21, T. 158 N., R. 95 W., Williams County, Morth Dakotz. The
well was spudded on Februar& 16, 1959 and completed on Anril 6, 1559
having reached a total depth of 10,441 feet. The mechanical logz depths
were measured from the rotary drill bushing which was 14 feet higher
than the ground level of 2458 feet above sea level. The name Saude

15 derived through popular usage.

The followlng lithologzic description is based on samples on
file at the North Dakota Geological Survey. Sample depths are adjusted

to mechanical log depths. The type log is shown on figure 7.

Samples:

6290 - 50 Shale, moderate reddish brown, 10 R 4/6, to pale reddish
trown, 10 R 5/4, lumpy, slightly calcareous, siliy, scme
white anhydrite.

6350 - 30 Siltstone, moderate reddish orange, very slightliy csleczrecus,
sandy in part, with very fine to fine, rounded, frosted
quartz grains, a little white anhydrite.
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6530 - 10 <Siltstone, as zbove, traces of colorless anmaydrite, traces
of sandstone, moderate reddish orange, very fine to medium

grained, silty, slightly calcareous.

-~

The Saude Member is predominantly made up of reddish corange
siltstone and fine-grained sandstone with freguent anhydrite interbeds.
Reddish brown and gray silistone and shale lenses occur lcecally., In
some areas, I{rosted sand grains occur scattered through the silistone.
Near the base of the Saude Member in the southwestern corner
of North Dakota is a persistent anhydrite bed which locally contains
. ,

salt. Where salt is present the unit thickens, reaching zs much as

50 feet in southwestern Billings County. An isopachous map of this

unit, herein referred to informally as the G marker bed, is showm on

.

plate.5. The G marker bed ié generally separated from the underlying
rocks by a persistent sandy silistone unit but east of the edge of
the Pine Salt Member it rests'directly on the shales of the Belfield
Member.

The Sauvde Member extends well beyond the limits of the Pine
Salt and rests unconformably on progressively older Paleozoic rocks
10 .the east and north. The character and distribution of the Saude
suggest that it is an onlapping transgressive sand and siltstone unit
that was deposited in a growing basin. Lithofacies studies by
Goldsmith (1959, p. 11) based on sand-silt ratios indicate a source
area lying generally to the west and norta.

Comparison of the pre-Spearfish subecrop map (plate 8) ard
the Saude isopachous map (plate %) reveals a marked thinning over
resistant rocks such as the Amsden Formeiion and the Kivbey Formation

and a thickening over erosicnal lows underlain by the Opeche Formation

T mET s
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and the Heath and Otter Formations of the Big Srnowy Groupn. The relative

reliefl of the
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had a grea» effect on controlling the thickness and lithology of the
lower part of the unit. In areas where topographic lows were present

the Saude thickens and in areas underlain by topograrvhic

LRI
L

Y,

is observed. This féature is well developed in Divide and Williams
Counties, North Dakota. )

In some areas, especially in Bottineau County, North Dakota,
and southern Saskatchewan and Manitoba, the Saude contains a bvaszal
sand unit. In Bottineau County, the sand varies from 10 to 40 feet

in thickness and consists of a very fine grained quartzose- sandstone

7ith some interbedded reddish and greenish silistone and shaly sznd-

ot

stone (Harriscn and Larson, 1958, p. 29). The topographic relief on

da
o

t

C)

GE

o

the ovre-Spearfish surface at the time of deposition had the gre

<

effect on t&e distribution and thi

(=

to be concentrated in the low areas. However, minor siructural aciivity

apoeay nave L & part a sir }e and is seen L Sl
appears to have played a part as well, nce the sand is seen to over

lap cnto resistant stirata at some points.
3

In Cznadz a basal sandstcne unit is distinctive and is callied

the frosted-grain unit of the Watrous Formation. This unit is made

up of sandstone, conglomerate, and lccally contains fragments of chert

and limestone derived from the pre-Spearfish surface. In socuthern
Saskatchewan, the basal Watrous contains an orange-red frosted grain

o

unit of possible aesclian or

'J.

gin (Milner and Thomas, 195%, p. 238).

Q

Well rounded, frosted sand grains occur scattered th:oxci the eiliy

u

of the Saude in North Dskota (Zieglar, 1956, p. 196).
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these and the thin arhydrite beds of the Szude were cssocizted wiih
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cicin mey nave existed in the basin duf;ng mich of Saude tims. Zitho=-
fzclies studies based on sand-silt ratios indicate the apices of sand-
o+

A KN 1 - [ A S - - - e - -
stone tongues to be in ncrihwestern North Dzkota and southeastern

by indicating source areas near these lccalities.

These data, together with the irregularily of bedding in the Saude

Ten Neyow K3 ) L 3 k3 3 o Pl 3 Y . e % Fad
the Saude is continentsl in origin. Regwlarity of bedding south of

southwestern North Dakota, however, suggests that these beds may be

The Saude is overlain by a lower evaporiie member of ithe Piper

Formation. The contact is probably conformable throughout much of
northwestern North Dakota and Canada. 7To the west and south, however,

a considerable portion of the Saude has been removed by ercsion and

o

ol

the lower boundary of the Piper is marked by a distinet angular
£y (=]

unconformity.

oy

Units Overlying The Spearfish Formation

Throughout western North Dekota, the Spearfish Formation

4

is overlain by a series of arhydrite and salt beds desiznatea as the

Poe Member of the Nesson Formation by Nordquist (1955, pe 1Ch).

Geologists at the North Dakota Geoclogical Survey, however, beileve

t e term Nesson Formation should be abandoned and the term Piper

.
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Formation used in its place. Since the term Poe Member is useiul in

’.’l.

describing the lower evaporite unit it will be referred ic as the roe

Member of the Piper Férmation in this report. This usage is not
formally pronosed and is employed solely for the sske of contimuity.
The cross sections in North Dakota (platés 9-12) have as 2 datum a
persistent anhydrite bed near the ton of the Poe Member which protabl]
closely approximates a time line. The Poe Member, as definsd by
Nordquist, locally includes an additional evaporite bed which occurs
above this datum ovlane.

The Poe Member consists of'w;ite to pink anhydrite, interbedded

with dark red shale and a liftle limestone near the top (Nordquist,

s

=

1955, p. 104). Included also in the lower part of the tyoe Poe
a basal salt unit which lies almost eatirely within the boundaries
of North Dakota. This unit was namedvthe Dunham Salt by Zieglar
(1955) who regarded it as part of the Spearfish Formation. The
Dﬁnham is considered to be a facies of the Foe by most other workers

(Coldsmith, 1959, Nordquist, 1955) and the present writer. The

Dunham locally attiains a thickriess of 130 feet and is found only in

ck
o

the central part of the basin (plate 2). The Dunhanm is believed
be conformable withlthe underlying Saude Member of the Spearfish
Pormation aithough some small local unconformities may exist.

The Poe Member is reasonably uniform’in thicknesé where it
overiles the Sauée, but exhibits considerable varistion to the east
of the Saude limit where it rests on the pre~Spearfish erosional

surface (Nordgquist, 1955, p. 104-105)., This uniformity in thickness

over the Saude suggests the lack of an erosional surface.




STRATIGRAPAIC RELATTONSHIPS AND CCRRZLATICHS

Several divergent opinions as to the proper stratigranhi
position of the post-iMinneicahta, pre-Piver red beds of the Williston
Basin have appeared since these beds were first observed in the
subsurface. Figure 8 shows the best kaown correlations.

The term Spearfish, when first extended into the Williston
Basin of western North Dakota, was applied to rocks between the
Minnekahta Limestone of Permizn age and the Piper Formation of Jurassic
age. The term "Spearfish" was used because of its lithologic resen-
tlance and simiiar stratigraphic position to the Spearfish Formation
cof the Black Hills. These red teds were considered to be esseniially
Triassic in age and the term "Spe f sh' was zpplied with some reser-
vation by most geclogists.

In 1955, Zieglar subdivided these red beds into four units
which, in ascending order, were: (1) Spearfish Formation (resteicted),
(2} Pine Salt, (3) Saude Formation, and {4) Dunham Salt. Zieglar ;
(1956, p. 176 postulated a major unconformity at the base of the
Pine Salt which "can be mapped with varying degrees of certainty
across North Dakota and with a little imagination across northwestern ;
South Dakota back to the Black Hills." Zieglar correlated this
unconformity with the regional erosion surface at the base of the
Jurgssic in central Montana. Thus, the Pine, Saude, and Dunham were,

according to him, Jurassic in age. Although he believed the Spearfish

23
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in the Zlack Hills to be in part Triassic, it was bevelcd northwsrd
so that no Triassic sediments were present in the Williston Easin.

In contrast to Zieglar's ideas, Hadley and Lewis (1957, p. 1484

1486) assigned most of the red bed sequence, exceot for the lower

o]
[¥3

rtion of Zieglar's Spearfish (restricted), to the Trizssic system.

.'i'l"

hey believed that the Saude conformably underlies and overlies adjacent

rock units in the central and northern part of the basin

They believed this to be the only major unconformity associated wita

the Spearfish Formation in the Williston Bzsin.

A9,

Francis (1957, p. 376) referred to the #Spearfish® orly as the
Jura-Triassic red beds and dispensed with any further classification
as implying more than is known.

Goldsmith (1959, p. 11) correlated the lower shale unit
(Spearfish (restricted) of Zieglar) with a red and green shale unit
of inferred Permian age in the Elack Hills. Likewise, the FPine sale
and gyosum units of Permian age in the Spearfish surface sectlions. The
Saude Formation was tentatively considered by Goldsmith to be of Lower
e and correlative with Lower Triassic unites in the Elack
Hills. Goldsmith also mazintained that z major unconformity represen

(%]

Saude from overlyinz formations. A bhasszl conglomerszte in the overlying
Poe evaporite Member of the Piner Formation (MNesson Formation of

N Lo

-Nordauist) locally marks the unconformity.
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conclusions. The lower shale urndit (2elfield Member) of the Zpearfish
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Formation is considered o be Permian in zge for the following reasons:
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; its conformable relationsnip with the underlying Mimnekzhta Lix wClie
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of Permian age, (2) its concordant limits with the Minnekahia indicats

deposition in a basin of similar configuration, and (3) its correlation
with the lower porticn of the ityve Spearfish of inferred Permian aze
north of the Elack Hills., The relatively large amount of zray (marine,
shale suggests environmental conditicns rot unlike these that prooaclyv
et;sted in Minnekshta time.

The Pine Salt lember is considered Permian in age because of
its correlation with Permian gypsums and shales in the Hlacik Hills
surface secticns. As stated by Gold“%lth (1959, p. 11} "evaporites
are more common in the Permian than in the Triassic System." The Pine

<+

Salt may also be correlative with the Ervay tongue of the Frhospaoria

f

Formation of central Wyoming because its similar stratigraphi

The clidest rocks of the Saude Member consist of red silistonss

.

which coverly the Pine Szli in extreme southwestern North Dakota. They

v 3 LS

are *rocably merine in origin beczuse of their conformable rela
with the underlying salt beds. Following &eposition of these beds, th
seas agalin were restrlcted end a thin bed of anhydrite was deposited.

This bed is herein informally called the G merker bed and is correlated

with the top of the Gooses Egz Formation of eastern Wyoming and Montana

(Figure 9; Plate 15). Since the base of the Triassic System is placed
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slightly telow the top of the Coose gz Formation by Wyoming zeolozizis,

marine in origin. Its greater thickness and localized salt content
in southwestern North Dakota is probably due to basin subcidence and

4 >

estriction of this part of the basin by the Cedar Creek Anticlin

H

o

Beds of the Saude Member above the G marker bed can e
separated into two areas by a line extending from southeastern Montana

1

to norithwestern South Dakota, just south of and roughly parailel ifo the

Cedar Creek Anticline. South of this line, individual beds in the

Saude can be traced for some distance irndicating uniformity of depositio

and probable mzrine conditions. Such uniformity of bedding is also

Q

present in the Red Pezk Member of the Chu

0y

wwater Formaticn of central
Wyoming which is a lateral eguivalexnt of the Saude.
The Saude in this area has an angular relationship with the

overlying Poe Member of the Piper Formation which can be traced acroes

Q

most of the arez between the North Dakota - South Dakota border and the
Black Hills, and into eastern Montana and Wyoming (Plates 15 & 16,
Figure 9). Zvidence of angular discordance is lost zbout 30 miles
north of the outcrop area and it appears quéstionable wnether the

o~

ormity extends as far south as the surface sections.
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The Saude thins markedly over the Cedar Creek Anticline but thic

cens
again in the main part of the basin. The unconformity canrot be

traced with any degree of accuracy north of the anticline and its
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extent in North Dekota is not known. GColdsmith (1959, p. 11, azts

D

ted

|6
[¢]
e

this erosicnal surface about 50 miles into North Dakota am
indirect evidence such as the presence of a local conglomerate at the
base of the overlying Poe evaporite Member (Nordouist, 1955, p. 104)
for its presence in the southwestern part of North Dakota.

The Saude Member is suratlsrapn¢callj ecuivalent to the Watrous

}IJ

ormation in Saskatchewan (Zieglar, 1956, p. 175). The Watrous
Formation is divided into three uniis, a basal frosted grain unit,
a middle shale unit, and an upper evaporite upit; ‘ne lower two unltis
are equivalent to the Saude Member in North Dakota while the evaporite
unit is correlative with the Poe Member of the Piper Formation. A
Jurassic age is commonly assigned to the Watrous although its basal
portion may be Triassic (Cumming, 1956, p. 169). No unconformity ig
recognized within the Watrous rérmau_on in Saskatchewan.

It is apparent, then, that the Sande is conformable wiin over-
lying Jurassic strata in Canada and separated from the Jurassic in

£,

South Dakota and southeastern Montana by a sharp unconformity. The

following hypothesis is submitied to account for this apparent
discrepancy. The depositional history of the Saude in NorV“ Dakcta

35 PR . 3 : : ) )

and Canada was probably somewhat different than in areas to ihe south.
In the main part of the Williston Basin, north of ths Cedar Creek

4

inticline, the Saude is considered to be an‘onlapping transgressive
unit, becoming younger to the sast and north. It is probabie that
the Iriassic -~ Jurassic time boundary lies within the upper part o
the Saude. Geologic time is a very difficult factor to deal with-in

9,
-~

eds and location of time toundaries

g
g
¥

o
|G}
%)
P
*«_l
I8 e
’,

o
3
o}
P
«
©“
@
Q
‘e
Q
3
Q
(O]
0
|2




oy

/\
o el -~ 3 . LY el de s - -, . . T, L RS
wast depenc on other criteria. Recognilzable unconformiiies zserve this
[ A | ) e a2 " . ) X —— et L
purpose best where they are gresent but in their absence, the position

s ta v N s . . I
that 1t is probably Triassic in age, becoming younger to the east

5 = oo

and north along the margins of 1ts vagin of deposition. The upper

vart of the Saude in extreme nortawestern North Dakota and soutnern
Sackatchewan may be Jurassic in age. The major unconformily on tod

of the Saude south of the Cedar Creelt Anticline 1limits its age in

this area to the Triassic, probably Lower and Middle Triassic. This

L2 S - - 2 A, [EN Fids TIPS . (4 N > 1
is in aggreement with the supvosed Lower Triassic age of the Red Peak
<+ P by * 3 em ning whi = ot 3 PR

bw‘ the Chugwater Formaticn iun Wyoming which is a lateral ecuiva-

lent of the Saude in that area. Figure 10 shows the laterally eguivo-

)
(0]
w

s of the Saude and other Mymoers of the Spearfish Formatiion

[ SR
ne roc:

» Canada, South Dalkota, and Wyoming.

b

The Piper Formation as defined in this report is ecgulva
to the Gypsum Spring Formation of the Black Hills (Francis, 1957, ». 375
Plates 15 and 18 show this correlation. The Poe Member of the Piver i
Bawmnt arm 4 e 1t e o v oy 53 o am
Formaticn is correlative with the upprer unit ¢f the Watrous Formatlion

of Saskatchewan (Milner and Thomas, 1954, p. 257).
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- mentation. Several positive and negative structurzl elemen

™ s N : TWmando T TV T K vy 2 s i a
~ The western part of North Dzitota lies entirely within

IS = 5 v RNeaos iy’ AlEE] PO - e o Y L ) b BRI -
Williston Basin. The Willisteon Bzsin can te described as a stabl

shield basin, formed by a broad genitle dowawarp on the cratonic

platform and characterized by relatively slow undisturbed zedi-
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affected deposition of the Spearfish Formaticn are present in wesiern

Py
3]
.
3
oy
W

Norih Dalko major rositive elements are the Nesson and Cedar

Creek Anticlines. In addition to these, several minor siructures
are defined by thickness variztions on the isopachous maps (Figure 11j.

Adlthough the Nesson Anticline is a major structural featurs

in the Williston Basin, it was apvarenitly relatively inactive during

3 h

Spegrfish time. A marked thickening of the Belfield Member on the

southwestern end ¢of the anticline is balanced by a thinning of ii

'

cverlying Pine Member in the same area. These thickness trends are

5

interpreted as veing due to differential erosion of the Beliield

7]
o

¥
o

:

vefore deposition of the e Salt rather than to structural aciivity.

b

The iczopachous map of the total Speariish shows 1little variation in
thiciness over the Nesson Anticiine.
detivily of the Nessorn Anticline was apparently renewed during

Late Jurassic time. The Dunham salt beds of the Piper Formation are

32
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absent along the axis of the anticline (plato 2) and thickening of

the "icrrison™ over these areas indicates solution during

<o

|2

-

time. Apparently a gentle uplift fractured the overlying rocks allowing

3

ercolating water to reach the Dunham salt 800 feet below the sur:ac,.

h-*

.

An unusual system of "sclution channels® in the Dunhan (Figure 12) is

1 .

acement. These channels are very narrow and elongated

.J

minor displ

L9,

normal to the anticlinal axis. Such an orientation suggesis that

they may be cross faults of the type commonly found on anticlinal
structiures. The presence of faulting in this ares is further suggestec
by progressively higher oil-water contacts in pools from south to nortih |

along the axis of the Nesson Anticline (C. B. Folsom, North Dakota

Geological Survey, oral communication, May, 1964).

Cedar Creek Anticliﬁe

The Cedar Creek Anticline (Figure 11) had a somewhat greater
effect on Spearfish sedimentation than did the Nesson Anticline.
During deposition of the Minnekahta Limestone and the Belfield Membé‘,
however, the anticline was inactive as these units continue over it
with 1little change in thickness. During g Pine time the anticline *
tecame active. This agctivity is reflected by a marked thirning of :
the Pine Selt over the anticlinal axis in South Dakota (Plate 15). y
The relatively high position of the anticline during this period may ]

have contributed to the development of restricted conditions in the

North Dakota part of the basin. The presence of salt in the G marker

oed in the scuthwestern part cof North Dakota and its sudden change lo
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a thin anhydrite over
by this structure

Near the end of Saude de

foraming the angular unconforamity which separates the Spearfish from

A g

younger rocks in the area. The uwniformity in thickness cof the over-

lying Piper Formation indicates development of near venevlain condiiions

prior to Piper time.

Bowman Low
11 Sy a s 1 ca 9n
The Spearfish Formation reaches its greatest thickness in

‘North Dakota in a small area in extreme southwestern Zowman County.

. "

‘hils low takes the form of a narrow trough, the axis of which is

1

N
<
Jaso U

v

north of and parallel to the Cedar Creek Anticline (Fig. 11).

Apparently the crest of the anticline was farther south during

o

Spearfish time as areas of thick Spearfish accumulation are penetrate
by wells lying on and produéin from that siructure as it is xknown
today. The tectonics of the Sowman Low are vague but its position
sarges»s that it is probably intimzstely connecied with une activity
of the adjacent Cedar Creck Anticline.

.

The continuity of the Bowman Low is interrupted by what appears
to be a norithern extension or hizh axis off of the Cedar Creek Anti-
cline (Figure 11). The structure is defined by a marked thinning of

all three members of the Spearfish Formaticn. Hewever, since th

[0}

-

by a single well, future d&rilling is

necessary before its precise relationship with the Cedar Creek iAnti-

ks
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structure was high in Permian time znd the Opeche and iannekantia
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Formations were never denosited in the area, and second that the

the Cpeche and Mimmekahta Formations to erosion. Inadequate well
control in the arez at the present tinme makes a choice difficulz,
although the writer favers the first because of the tlime nscessary for
the erosion of post-iiinnelusa, pre~Snearfish strata. The structure
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“he Saude Member of the Spearfish Formation produces oil in
the Newburg and South Westhope Fields, Bottineau County, Horth Dakotz.

The Spearfish pay section is a very fine gralned, gquartzose sandstone

edded with red and green siltstone and shale. It varies in

t.l‘
2]
ok
)
'-.s.l
o

thickness from 0 to 40 feet znd oceurs at the base of the Saude vhere

it lies directly on the pre-Spearfish unconformity. The sands are

[y
o]

ered To te an onlapving transgressive unit that were deposited
a topograrhic low. lhey wedge out up dip and laterally, formingz a
The oil spvarently migrated from the underlying
Mzdison, across the unconformity, and into the porous basal sands of
the Saude. Detaliled consideratiocn of thesé Tields was given by

Folsom, Hensen, and Anderson (1958) and by Harrison and Larsoa (1638).

Petroleum Possibilities
Unfavoreble porosities in much of the Spearfish Formation mzke
it an uniikely prospect as a source rock for petroleum. O0il besring

sand lenses of limited extent such as those that occur in the Newburg

3

s
i

and South Westhope Fields may be discovered by future drilling, but

.

their location is difficult or impossible to predict. Since clcse
wroximity to a source rock apvears to be a necessary prersquisite,

new driilin

%

in areas where the Spearfish overlies such petrolifercus

0

rocks as the Madison Limestone may reveal new pools in Spearfish sands.

39
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The most important role of the Spearfish in the develozment
-~ s v <~ tmn«r\- 3 whars 3+ Parma o zme2l ro A, o ot he e
L pelroLeuwn Traps 1S wWaere 1o 10Ims a seal over zzorouu SLilald e LOL3

condition is met at numercus loczlities but rocks at rnone of theze

have
produced oil to date. Some possibilities include areas waere the Saude
Member overiies the Tyler Sand, Kibbey Sand, or the sands of tie
Minnelusa Forumztion.

Stratigrachic traps may occur where Paleczoic formations pinch

out against the Stark or Mercer Highs. Two wells are currenily producing

5

ic traps in Typer sands on the flanks of t

Irom stratigrap
A closer look at the Mercer High may reveal similar traps.

Another possibility for the formation of petroleum trans occurs
in areas unere the Pine or Dunham salts have been remdved by soluticn.

Porous beds on the down dip side of collapse structures might oecome

E3e
L

sealed by lowering of overlying impervious strata. Solution of the

Dunhaim on the crest of the southern half of the Nesson Anticline and

(]

EAT )
[o BNV X:

¢

Pine in ezstern Slope and western Stark Counties has been

observed. O0il bearing horizons, if present, would be located in

Jurassic rocks and since the Jurzssic is productive in parts of Hontansz,

he possibility should not be overlooked in North Dakota. Carsful

drill stem testing of porous Jurassic strata in the above mentioned

areas might prove fruitful.
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alt
The Durnham beds of the Piper Formation and the Pine Salt Member

of the Spearfish Formation are potential sources of halite in Horth

a4
A
I
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Dalkota. Due to their depth, however, the only economic way i

ne Sterx Zigh.
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they could be used would te to employ a solution mining method., Tresh

water could ve intrcduced into the formation to dissolve the szli, and

5 3

‘the resultiing orine would be pumped to the surface and evanorated.
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-resulting cavities cculd then be used for the storaze of liguid

. -~

. 3

: leum products. This procedure is currently beingz used by the Dakota
Salt and Chemical Company in four wells a few miles east of Willistion,
Williams County, North Dakota. In this area Mississippian salis are

1

being mined. Texaco Inc. has developed one well in Devonian szlts for

L.P.G. storzze in Burke County but the salt produced in the formaiion

LD A S - - EA . BN EN ~ - -, L5 R ! P
or the cavitiy was opumped back Inte the Dakota Sandstore rzther than
h) ‘. - g - 3 P, .
celng used for commercial ourpssec.

Groundwater and Cyosw

The Spearfish Formation yields llm*, d amounts of groundwater

from shallow wells near the outcrop area in Wyominz and South Dalota.
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4 high coutent of calcium sulf r, however, gensrelly

mekes il unacceptable as drinling water and its use is limited to
agricultural and industrial purcoses (Whitcomb et zl., 1938, p. 254).
Due to unfavorsble poros 1 ties and depths in Norih Dzkoia, the oprodugiioc:
of groundwater from the Spearfish Formation is nonexistent.

The gypsum of the lower Spearfish in the outcrop area could
conceivably become of local importance if a favorable market is
develcped. The general impurity and limited extent of these deposits,

3

nowever, rendsr large scale develcpment improbable.
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SUMMARY

¥ L2 ~

The Spearfish Formation of the Elack Hills has been trzsed into

31 TS TS K ~ T £ \ oy 3 Lo e D
the dl;ingon Basin of wastern North Dakota. n the basin, the formaticn

can be divided into three members. In ascending order thess are:

(1) a lower gray shale and red siltstone unit herein named the 2elfield
Member, (2) a middle salt unit, the Pine Salt Member, and (3) an upnef
red siltstone and fine grained.sandstone unit, the Saude Member. Tyme
sections for all three members are herein estavlished. Isopachous
maps and stratigravhic cross sections have been prepared io delireate

the thickness and distribution of each of the units in western North

The Belfield Member and the Pine Salt Member are considerad o

-

Hills. The Saude Member is predcminantly Triassic in age 2lthough iis

upper part in extreme northern North Dakota and Canada mey contain the

Triassic-Jurassic toundary. The Saude in North Dakota is probably

s e

non-marine in origin and was deposited in g different depositional

enviromment than its equivalent. scuth of the Cedar Creek inticline.

o

Scuth of the anticline the upper part of the Saude has been removed Ty

rosion and a sharp angular unconfornmily separates the Sazude from over-

ER

lying Jurassic sediments. A persistent anhydrite bed in the lower parti
of the Saude in southwestern North Dakcta 1s correlated with the top of
the Goose ugg Formation in eastern Wyoming and Montana.
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APPINDIX

[ao

Well locations and formation tops the North Dakota wells
used in this study are listoed by counties and then Ly Yorth
Dakota Geological Survey well muibers as shownm on the location
map (Flate 1)e The wells oubside of North Dakoba are listed by
state, county, and then by cross section nwiber as shown on the
index map (Plate iL)e Tommation tops are given as the depth in
fect from the Kelly bushing (X.B.)e The top of the lowcrmost
formation listed is also the depth to the pre-Spearifish surface

(Plate 8 ) °
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Madison Grpe
Poplar Interval

- 160 - 80

NW SE 2 = 162 - 79

K.B.

1499

P" &Y Hile
’Poe lf‘rwt

Spearfish Fi.
Saude Ihr.

Madison Grpe
Ratcliffe Interval

3290

3408

3632

2930
3028

3160




1206, J’Lnschu‘o Drigs Co. - Heath # 1

Su R

Spea r*..sn Mo
Szude Ibre
dloO'ﬁ G’I’po
Poplar Interval

132l Laach 0il Corpe = R. R. Smith # 1
su 71 - 162 - 80
.B. 150?

Piper Zmn.

Poe Ibr,
Speariish rm.

Sauide Ikr,.
Madison Grpe

I 'bcl:z..ne Interval

1131e Carter 0il Co. & Phillips Petrol. Co.
0. Fossum # 1
NE NE 31 - 162 - 81

K.B. 1523

Piper Fn.
Poe Ibre
Spearfish M.
Saude ¥bre
Madison Grp.
Ratcliffe Inberval

1427+ Carter 0il Co, & Puillips Petrol. Go.
G. Blowers # 1
SE SW 20 - 160 - 83
X.B. 163

Piper Fme
Poe Mbre
Spearfish M,
Saude Mbre
Madison Grp,
Poplar Interval

1100
L186

L1450

3250

3L0k
3500
3728

3928
1,022

L251




30176 Simcox 0il Coe = J. e Reed i 1

O
;-161-83

3250, fmerada Petrol. Corp. - T. Feland # 1

SE SW 31 - 163 - 81
XB. 1522

Piper .'LTTTIQ

foc P’fb}?.

Spearfish M.
Saude Ibr,

Madison Grpe
Rateliffe Interval

ml

Bowman County

485, Hunt & Brooks - State # 1
N NW 16 - 129 ~ 10k
K.B. 3212

Belfield Ibr.
Minnekahta .

z2
3706
3783
1023
3302
327
3588
4




[y
pept
-y
|2
~<
—
Lo
]
—
o
n
!
>
(@]
no

U
(o]
o
[
& :
]
©
ON
N
no
O

Spearfish .
Saude ¥br.
marker tov
marker base
Pine lbr.
Belfield ¥br.
Minnekahta P

[N &
N
CO ON 4—“8\(%

RNy O
U0~ = CD IO
[elN2 N e R AV @S]

14l6e J. He Snowden - M. A. Morrison # 1
SE SW 3L - 130 - 103
KJ.B. 3028 .

_ Piper Fu,

Poe lMbr, 5588
Spearfish e !

Saude Fbore. 5650

G marker top 5900

G marker base 5620

Pine Ibr. 5975

Belfield lore 6191

Minnekahta Fne 638,

}5759 Carter 03l Co, - L. L Johnson # 1
Nd S 9 - 129 - 106

K.B. 2953

“iper B, !
Poe Mor, L810
Spearfish .

Saude Mbre - 4890 |
G marker top 5179 i
G marker base S 518L k
Pine lbr. 5237 i

Belfield Nbr, 5&32 .
Mimnekahta Fm, 6505 - i




Spearfish M.
Saude Mbre
G marker top
& marker base
Pine Ilore
Belfield Ibre

Mirmekahta .

3338 Shell Cil Coo = # L1 - 2LA - 36
NE NE 2l - 130 - 107
K.B. 2970

Piper In,
Poe Mbr.
Spearfish .
Saude Mbr,
G marker top
G marker base
Pine ¥or,
Belfield ibr.
Minnekahta Itle

Burke County

836, Carter 0il Co. - Morrissey # 1
SE SE 6 - 167 ~ 92
K.B. 2153

Piper I,
Poe Mbr,
Spearfish Tm.
Seude Ibr,

Kibbey Fm.

898, Texota Oil Co. - Ely # 1
SE SE 32 - 163 - 93
¥.B. 1936

Piper M,

P oe I‘Ebr.
Spearfish .
Saude libr,

Kibbey Im.

60

L,9CO

1930
5194
5221
5290
5477
5655

i




1006, © lvor Drlg. Inc. - A, C. Lawson i

NE 7 1872
K il {872

Piper Ime
Poe Ibr,.
Spearfish .
Saude Hbre
Madison Crpe

Poplar Interval

1082¢ Celvert Drlg, Inc. - Jepsen 7 1
NE NE 30 - 161 = 90

X.8. 2075

Piper I'm.

Poe Ibr,
Spearfish Fu.

-~

- Szude ibre

Kibbey

1153, Northwest Drlg. Co. - Durick # 1

e

SW SE 31 - 164 - 93

KeB. 1911

-~

.L"

Pirer ™m,

?oe Mor,s
Spearfish Fm.
Saude More

Kibbey

1368, Calvert~Williamson - R. Bryaant # 1
N7 ¥W 29 - 159 - 90

KB. 2367

g

(8

.
20e

Poe ¥

-4 ¥

e

1

I ]o
br,

Spearfish Fm.
Saude ¥bor.

Heath-

tter

Fns.

“
i

5430

5550
5880

‘6606

6130
a.70




128, Calvert Drig. Inc. - Davis # 1
N 8y 15 - 163 - €9
K.3. 1895

Piner Im.

Poe Ybhre LELo
Spearfish Ime. ‘

Saude Ibr. Y79
Yacison CGrpe

Poplar Interval 5028

1430, Hant 0il Co. - #. H. Cooksley #
NE 8E 22 - 161 - 94
KOB' 2&19

oe Z’Ibro 606?
Spearfish . e
Saude bre o1 7h
Heath-Obter Fms. - 6525
1490, Northern Pump Co. — Bauer # 1
St SE 31 ~ 163 ~

Pi’oel" Dle .

Doe b, 1750
Speuriish Fme '

Saude 1b¥e 1830
I'iadison GI’po

Poplar Interva. 5139

11493, Petiolewn Corp. of America - B. Wilson # 1
WE SE 32 - 184 - 90
K.B. 1920
Hbr, : 4770
e n . ’
Saude Mbr 11890

Poplar Interval 5170




1531, Northwestern 0il Drlge. Coe = T. Clson i 1
o

N7 B 18 - 162 - 90
K.B. 1945

Piper Ims
Poz Mbre
Spearfish Fme
Sande Ibre
Madison Grpe
Poplar Interval

1540e Arrowhead Exploration Co. - Probst # 1

SE 82 17 - 163 - 92
K.B. 1930

Piper Im,

Poe lbre
Spearfish Fn.
Saude Ior,

K.ib‘bey IMe

1766+ Pan American Petrol. Corp. - R. Owings

SE S 13 - 161 = 92
K.B. 2171

Piper Inm.
Poe }:bra
Spearfish .
Satde I}‘ébro
Kibbey Emo
1807 Northern Pump Co. = Jacobsen # 1
- e p
NE NW 21 - 161 = 89 :
KOB. 198}.’.

Piner Fm.

. Poe ¥bre
Spearfish .
Saude }ore

Kibbey .

1966, Hunt Oil Co. - Z. K. Olson # 1
' SW S 18 - 160 - 9L
K.B. 2316

Piper Tm.
Poe iMbr.
Spearfish Fm.
Saude ¥br.

Amsden Fm.

1970
5085

5105

5208
5540

e 1

5613

5728
6072

5147

5280
5590

[0)Y
O
o

oo
ui\ni
(aNe)




2132. Lion Cil Co. - Bly # 1
NE M 36 - 163 - 92
X.B. 1947

230he Stewart Pebrol. Co. = Huff # 1
SW SW 31 - 161 - 93
K.B. 21477

Piper Fmo
Poe }‘Tbl“.
Spearfish I,
Sauce Mbre

Ansden Tm.

3230 Calvem Dl"lg? ’I.nCQ, S&J.n Oil CO- -
Jd. Maruskie # 1
NE NE 23 - 160 - 94
X.B. 2L17

Piper @m,
Poe lbr.
Speariish .
Saude Mbre

Amsden Fm.

211660 Carter 0il Co. = State-Moberg # 2
- SW SW 17 - 159 - 9L
K.B. 2231 :
Piper P
Poe :"IbI'o
Spearfish M.
Szude Mbre
Anisden Fm.

21130, Ohio Oil Coe. - J. Rolie # 1
No SWlh -~ 162 - 9t
K.B. 1918

?iper e
Poe Mbre
Spearfish Fme.
Saude More

Kibbey e

5126

5235
5587

6161

6270
6500

6120

6230
6493

5994

6230

8,00

ki3

5532
5862

[9)Y
R




2829, Great Plains Royaliy eb. al. -
He KXo & H. B, 3‘ therston # 1
SE S 18 - 160 - 92
K.B. 2348

-4 T
Piper Fm,

Poe I"Ebro
Sp earfish Mae
Szude bre
Heath-Obter Fns.

3290¢ Har-iin Deuel, Co. - A. Peterson # 1
SE SW 20 - 162 - 9’4
K.B. 2302

Piper .,
Poe Mbr,
Spearfish Fa,
Saude ¥bre
Heath~0Obter Tms,

Divide County

327 Argyle Royalte Co. - Baukol-Hoonan # 1
SWNE 11 -~ 162 - 95
I\oDv 2031

' ELh8. Pure 0il Go, - O. Gunderson # 1
SW N 11 - 160 ~ 98 )
K.B. 2212

. Piper Rﬁa

. Poe Ibr,
Spearfish Fm,
Saude ibr,

Amsden flMe

59L9

6063
63504

55h7

5&€l
5993

6085

6172
121




10210

1286,

ihhi3.

1532,

15460

Phillips Petrol. Co. - Braathen i 1
NI MW 29 - 162 - 95
KB. 2233
Piper e
Poe IDbre
Spearfish .
Saude IMbre
Heath~Obter Imse

SE NE 33 - 162 - 100
K.B. 2275

Piper ™,
Poe Ibre
Speariish Im.
Szude bre

Kibbey @m.

Dakamont Explor. Corp. = H. L. Jacobson ;

SHNE 6 - 162 - 96
K.B. 1945

Piper Fn,

Poe Ibr,
Speariish Fite
Szude ¥bre

Xibbey Ine

Spartan Drig. Co. - K. J. Zcldund #
S EH 9 - 182 - 95
K.B. 2016

Piper Fm

Dile

Poe ibr,
T

Saude lMbre
Kibbey I,

5697

STl
6128

5191

5606
5940

Kerpr-licGee 0il Industries Inc. - Jolmson # 1

NE NW 3L - 162 - 101
KeB. 2261

Piper T
Poe Mbre
Spea.rfish iMe
Saude bre

Kibbey Ime

6000

6090
Q0

le
¥




1900, Signal Drlg. Inc. = K. Unhjem # 1
W ST 5 - 1862 - 98
K.B. 2121

Poe ibre 5836

Spearfish M.
Saude Ibre 5930
Kibbey Frie 6270

2010¢ Carter 0il Co. - D. Moore # 1
WIHNE 7 - 163 = 102
K.B. 2206

Pipel" R‘lo .
Poe Mbr, 5522
Spearfish Ime
- Saude Ibre 5607
Kibbey ™. 5941

2121+ Pan &merican Petrol. Corp. - M. Bakken # 1
M 8Z 29 - 161 - 95
X.B. 2327

Piper Fm.

Poe Ibre 58¢€0
Spearfish Fu.

Saude lbr, ' 5980

Amsden e 6226
21L3. Xerr McGee Cil Industries Inc. - Wifstad # 1
SE Nif 13 = 163 - 95
X.B. 1912

Piper .

Poe IDbr, 5206
Spearfish I

Saude Mbre ' _ 530L
Kibbey I'me 58

26886 Signal Drlg. Imc. - Hagen # 14
ST MW 10 = 163 = 98
K.B. 1966

Piner Fn.
Poe Ibr. 5100
Spzarfish Fnm,,

Sauds Hbre 5510
Kibbey Fu. 583




2702, Signal Drlg. ete al. -~ State-Srady
S 58 - 163 - 96
KeBo 1921
Pizer Im,

271h. Signal Drig. Tne. - Zlmar i 1
8% 11 - 162 - 96
K.B. 2037 ‘

Piger .
Pece Ibr,
Dp(-'a.u.luh n
Saude ibra
Kloo»sj e

2720, Signal rlg. Inc. - Carlson i 1
W NT 27 - 163 - 100
X.2. 2170

S S 15 - 161 - 100
K.B. 22h2,

kY

oS

iper
Poe
Spearfish M.
Saude lbr,
Le:; th-Otter A;:;S -

le
N
gt J:‘o

fe

2722, Signal Drlgz. Co. - Jovee # 1
S»-'r SW13 - 161 = /8
X.B. (.OOO

Piper Fm,
Poe ibr,
Spearfish Im..
Saude HMbr,
leath-Oltter Pns,e

€e

>
-3
-

wiln \n
~J Lo
8 Cco

(@]

5191

5600
590

6010

6055
€30

e



2716, L. Funs - J. Drodald # 1

SJ 11 - 161 - 95

Speaxr f:.s A e
Saude Mbr,
eath-Ctter I

SE 7 23 -
K.3. 2320

Amsden Fm.e
y Devel, Coo = J. Reoawn if

O - 162 - 101
A’.m. 221;&

Saude 7’bre
Kibbey i,

Iunt Petrol. Corp. - C. Roestel # 1
SE 81 25 - 161 - 96
A.OB. 2)&:-

Pip ez‘ E‘m.

*'*i‘lsn m.

Amerada Pebrol. Jorpe - S. Grout
KE SE 11 - 160 - 97 '
K.B. 2273

Piper Lo

Speariish ..Itlo
Saude nor.

m
0
o)
U

ON ON
W O

\n\O
O\

& li}':p}_o::'c~ tion Co. - Sullivan i 1

5992

6050
6405

5921

6010
6366

5980
6073

6315

6137

- 6227
&L73

()
pYe]

4




3177

3196,

337h.

Hmt Peurol. uorp. - L. Rosten # 1 - B

RSN '30 - 160
‘\.B. 231;

er Im,
oe Fbr °
earfish
Saude i)
Saen i °

1

o

DU lro}

g

Lo

Hunt E‘c; rol. Corp.
N 35 25 - TOO- 98

X.B. 2309

Piner m.
Poe Ibr,

Spea.\;lu“
Saude b
Amsden B,

.5.‘811.
Lo

27

- B, Salveson et al. i

nIZ'!. ada P L,I'O]_. COI?. ?_. Sun OJJ. \100 -~

e -mc_nrsoh ‘, 1

M S 30 - 167 - 102

X.u. 210«4

I

EXITY 4

lg¥]

e
e
O ¢
(D 3

-
0T

S Y
arfish
a

)

'S

4
s

-

OSY .

O, oY

:

m,
aude br °

1

Hunt Petrol Corp, - I, Olson # 1
2 SW 32 - 160 - 101

K.B. 2257

Piver In,
Poe Iore
Spearfish
Saude I
Amsden M.

Cardinal Petrol. Co. - Na

Kittelson # 1

.,

.
e

S¥ S 35 - 163 - 103

X.3. 2118

Piper .
Poe IMbre
Spearfish

M

diag

Saude Ibr.

Kibbey Fm.

t11l. Bulk Carriers

O
(%]
Py
w

~N O

O\ O
NV

6230

6317
6588

5860

5923
6250

6213

6318
é,92

5553

5633
5980

T - ———




505.

607,

73k

793.

Dum Ccuntﬁlr

Socony Vacuum - Dvorak I - 32 - 6P

a..l'\II}o- hi - 9
KB, 2296
Piper I,
. - ”
Poe lore 6187
Turhan beds &227
Spearfish Fae
Saude Mbr. 631
Belfield ¥ore 6,80
Minnekahta Fme 668l
If’obi_e Producing Coe - Kemnedy 7 - 32 - 2liP
JHE 2l - 149 - 93 .
1{, . 2145
Piper Ime
Foe bre 6330
Dunhen beds ' 6360
Spearfish e
Saude Ibr. ‘ &30
Pine ¥Mbre 66760
Mirmekahta T, 6735
Cities Service O:Lz. Coe = C&.ame #1
NE NW 17 - 145 -
K.R. 2235
Piper Fnm.
Poe ¥bre : 6080
Danham beds 6127
Spearfish Eae
Seude ¥bre : 6260
?«Iinneka.hta e &10

}obil Producing Coe. = S. Birdbear et. ale. # 1
SE NW 22 - 149 - 91

KB. 2092
Piper Mt.
Pce Mbre 621:0
Spearfish Hnme.
Saude Mor. 6275

Mimnekahta [ie 6527

-
-3

I8




824 Northwest Oil Drlg. Co. - W. Hamanng
SE SE 8 - 141 - 91
K. 2713

Piper Fm.
PO@ Iﬁbl".

" Spearfish e
Saude Mbre
2elfield Mbor.

Minnekah ta Ime

826+ Stanolindg Cil & Gas Coe - He Creek i# 1
Rl SW 11 - 146 - 91
K.Be 2291
Piper I,
Poe Mbr
““Tuhhan beds

Scearfish Tme

¥innekahta e

892, zo 0il Co. - Lavrsen #
[0 19 - bl -
k.B 2140 iy - 9

Pirer M.
Poe Ibrs

Tunham beds
Spearfish e
Saude IMor

Pine Mor.
Balfield Mbre
Minnekahta Fme

897, W. H. Hunt = Te W. Darwin # 1
SW SW 35 - 145 - 96.
X.B. 25i9

Pip@l" me
Fece ¥Mb
Emham beds
Speariish Hme
~ Saude ¥br,
Pine Ibr,
Belfield ¥or.
Minnekahta Fn.

5780

5618
5912
6073

6330
6540

€9
6600

6678
€831
6943
7020

6823
6866

6975
7136
7180
7Lh02

it



1219e Mayfair Minerals Ince - T

STNY 5 - 147 - 93

Koa 2172

Piper e
by oS :t:br a
Dunham beds
Spearfish Fme
Saude lor.
Pine Ior.
Belfield Mbore
Minnekahta Fme

1408+ The Calif. Co. - G. Danielson & Bank of

Ve D. 4 1
NW SW 20 - 148 - 97
K.B, 27162

3

Plver Fm.

oe Moro
- Dinham beds

Spearfish Fn.

- Saude Ibre
Pine ibr.
Belficld Mbre

Minnekahta Fie

8]

17870 Sinclair 0il & Gas Co. =

W NS 23 = 143 - 93
X.B. 2218

Piper M,
Poe E":bl"o
Dunham beds
Spearfish Fme
Saude ¥bre
Belfield ¥Mbre
Minnekahta Fme

2230, Continemtal Oil Co. - State #

S SW 36 = 147 - 96
K.B. 28447
Piper M.
Pz Mbre
Spearfish T,
Saude Mor.
Pine Hore
Bd. field Ibre
Minnekahta Fne

« Lockwood Jz.

o
# 1

LG
6390

&;00
6608
66869
6753

658)
6628

6737
6950
6992
7224

B. Heidecker i 1

6211
6218

6205
61,50
€520

7153
7320
7387
1246




(n

#1

ili8 -~ 95

2352. Amerade Petrol. Corp. - U.S.A. Reed
1

T

Piver Fm.

2ce ¥bre 6768 '
Dunihzm beds ' €816
Spearfish Fie
Saude ¥ore 6835
Pine ibre 7053
Belfield Mbr. 7088
Minnekahta Fin. 7219

2615+ Stewart Petrol. Corve - Je Dvirnak # 1
NE NE 20 ~ 146 - 96

X.B. 3039 ‘ . :f
. )
Piper Fm. : : :

Poe ¥bre 71 50

Dunhan beds 7492 i
Spearfish Fme ‘

Saude More v 7550 \
Pine Mbre 7723
Belfield Mbr. ’ 7788

Minnekahta e ' 794,

2618, Pan American Petrols Corpe = J. Huber i 1
SW SE 15 = 145 ~ 91 - | |
X.B. 2212

6373

©
Spearfish Fme

Saude ¥bor, 620 .
‘ Minnekahta Fe 6571
28480 Lyda Hunt - Herbert Trusts! et. ale #

He Bo Gan # 1 , -
Sw S5 8 - 1h7 - 93 w
K.B. 2297 | .
L : |t
Piper Fme "
Poe Mbre 650 i
Speaxrfish Fme

Saude Moro 6551
Pine ibre 6730
Belfield More 6808
Mdirmekanta Fam, 6828

."‘,i"




30hlie dmerada Petrol. Corp. - M. Selle Trach 1

NE NE 27 - 143 - 92
K.B. 2200

Sauds L.o
Belfieid L:J.. o

-2

Itmmekahta Fm,e

3199« Lmerada Detrol. Corpe - J. Steffen # 1

1110,

M N2 16 - 1lly = 92
X.B. 2198

Plper I,

Poe Fbr,
Spearfish Tu.
- Saude ¥br,
Minnekahta Fae

Golden Valley County

Gul:c O:L_ Com. - We Dorouch ~ Federal #
1;.4. 2::5

Piper e
Poe Mbre
Dunham beds
Spearfish M.
Saude lbre
Pine %ﬁ)ro
Belfield Ybre
I“f:h’mekah‘ta. Fme

1

7t
#F 1

6158

6219
6354
€410

6121

6170 .
632

6695
6755
6780
6920

7084
7280




4,70 Blackwoed & Nichols - Gilman i 1

NZ SE 15 - 140 - 105
K.B. 2867

586, Gulf Oil Corp. - Bundy-Federal ;

W NI 3 - 143 - 103
K.B. 2365

Piper .
Poe I‘ﬁ:}ro
Turham beds
Speaxfish Fm.
_ Saude ¥bre
Pine Yore
Bél field Fbre
Mirnelkahta Fa.

1705 N. American Royalties - Badl

Sz SE 22 - 143 - 103
K.Be 21t79

190?0 Shell Cil

Piper Fme
Poe lbre
Dunhan beds
Spearfish Fm,
Saude I¥brs
G marker ‘top
G marker base
Pine lbr.
Belfield Mbro
Mimnekahta me

6780

€c28
6950
6977
7012
7130
7343

6582
6626

€650
682G
6977
7177

6589

6750
6920
7055
7255

6305
6310

6387
€511
6550
6618
&82h
7043




17

209lt, Shell Cil Co. = N. Brown cbe. ale = 4]=20-1
NS NE 2L - 142 - 103

Piper I,

Poe More. 6870
Spearfish Fm.

Saude ¥br. 6915

Pine Mbre 7060

Belifield Ibrs 7200
Minnekahts e 7L08

Grant Countby

232, Yooungblood & Youngblood - Kelstrom # 1 : !
SW s 26 - 133 - 83 : |

i
{.B. 1997 , b
h

Piper Ime

Poe Mbr. , 3712 m

Minnelusa . , 3740
Hettinger Gounty
511. Socony Vacuun Coe - F - 1 = 2LP Jacobs # 1 - , i
S s 2l - 134 - 96 o ‘
K.B. 2616
. Pi er Me '

Poe Mbr. 5970 e
Spearfish Fme i
 Saude bre £020

G marker top 6080 , n

G marker base 6087 . "

Belfield Mbre. . : 6100 i

Minnekahta Fm. 6274 , 4
. ' I3
‘ #




e
19206 ‘merada Petrol. Corp. -= R. CGrosz # 1

W B 35 - 135 - 93
K.B. 2549

Piper M.
Poe lbr,
Speariish Fie
Saude Mor,e
G marker top
G marker base
Belfield Mbr,
Minnekahta Fme

MeHenry County

16224 Triﬁon 0il Co. = Switzer # 1
S S 2l - 158 - 80
K.B. 1503

Piper e
Poe Ibre
Soearfish T,
Saude Mbre
Madison CGrpe
Poplar Interval

1632¢ Triton Oil Go. - Fredrickson i 1
S NE 2 ~ 157 - 80
X.B. 1509

Pip ine

P 40T e

Spearfish Fne
Saude Ibr.

Madison Grpe
Poplar Imberval

"
s

e
ce

[

‘16510 Hnt 01l COo - B- Rosenau ,7}'1
SE SE 17 - 159 - 79 ‘
K.Be 1473

Piper Im.

Poe Mbre
Spezrifish FMue

Saude Hbre
Madison Crpe

Ratcliffe Interval

5735
5820
5861
5870
5870
€050

3410
3495
3723

3L60
3sko
37%0

3200
3310
3504




2670. Cardinal Petrol. Co. = Herdi-RBank of

w
(V5]
®

78.

N. Dy 71
NE NE 6 - 158 - 80
X.B. 1505

Piper .
Poe lore
Spearfish e

Saude lMoTe
Yadison Grpe
Poplar Intervel

¥McKenzie County

Mallard Pctrol. Ltde & C. %, Jones -

B. Risser i 1 .
SW SE 12 -.149 - 96
K3, 23

Piper Zm.
Poz bre
Tunham beds
Spearfish Fue
Saude ore
Pine More
Belfield ¥br.
Minnekahta .

Smerada Petrole. Corpe = No Do # 4D0 = 1
¥E N4 16 - 153 - 95

K.2. 2474

Piper .

Poe Mbre
Dunham beds

S‘pearfish Ima

~ Saude More
Pine More
Belfield lbre

Minnekahta. . Fme

3,60
3568
3833

6580
6625

6690
6935
6968
7129

6055
6116

E200
é,85
6565

6615

—

TR . TRl ER

IR e




147+ Zmerzda Petrol. Corp. - G. Wollon
d W 15 - 152 ~ 96
K.B. 2L80

Piper Tme
Poe Mbre
Spearfish Fne
- Saude ibr.
P:.LTL@ Ejbro
Beliield lbr.
Minnekahta e

277. 2imerada Petrol. Corpe - N. D. HBW
Tract. 2, # 1
NE NE 16 - 149 - 95
K.3. 236

g

er TIh,

oe MoTe

Dunham beds

Spge.rfish Mma

- Maude Hor.
Pine Ibr.
Eelfield Ibre

Hinnekshta Fne

3~
i
b

303« ‘merada Petrol. Corp. - N. D, "BH
Tract 3, # 1 '
S SW 16 - 150 = 95
KeB. 2263

Piper Fm.
Poe kbr,
Dunham beds
Spearfish Fae
Saude Mbr.
" Pine ibr.
Eelfield Ibr.
Minnekahta Tne

44
# 1

6340

6395
663l
6676
6782

6559
6606

6618
6890
6970
7093

6218
6335

6383
6613
6700
6771

i



3C6.

3Lt

5274

45 ,

Anerada Petrole Corpe - E. rl. Pitt

SE SE "5'- 151 = 96

~r
ds

el

Stanolind 0il
St

K

The Calirf,

7\.

f\.)

.B. 2395
T e
Poe lbre
Dunham beds
Spearfish Fite
~ Sande More
Pine Ibre
Belfield ¥ore
Minnekahta Fme

7S 21 - 152 - 94
3. 2140

Piper .
Poe lbr.
,Mn'nam beds
k’Oea."? u&- &‘ L]
Saude bre
’ Pine :b
Belfield Ibre
Mipnekahtba e

r ME 13 - 148 -~ 98
. 2472

Piper Im.
Poe Iboroe
Spearfish Fn.
Saude Ibr.

Dlﬂ & 4.».).{' ®

. .s.-.eld Lzbro
Iﬁ.nnekahta e

& Gas Coe -

sley # 1

6334
6380

Eul5
6655
6790
6950

W Starr # 1

Co., = Rough Creek # 1

Philliips Petrol, Co. - Hoehn #A®

I\:& SE 13 - 152 - 102
X.B. 2278
) Piper e

Poe iore
Duanham beds
Speariish Fme
Sande Mor.
'E_’ine Ibre
Beifield Mbre
Minnekahta Fa.

22

i

6197
6238

6300
6550
6628
6690

7015

7071
7272
7330
7510

6917
7010

7068
7378
7432
7505




8C2. The Texas Co. - A. Helle ,,: 1

151 - 95

Piper M.
Poe 1br.
Spearfish Fme
Saude Mbre
Pine ¥bre
Belfield Mbroe
Mimnekahta Me

956, Gulf 0il Corpe - B. fierre-Federal ;¥ 1

N SW 28 - 148 - 10k
X.B. 2339
Piper I
Pce Mbr,
Dunhan beds
Spearfish Fne
Saude ¥bra
Pine More
Belfield Ybore
Minnekahta e

967, Stancling 01l & Gas Cos ~ X. D. Wolf Inc. #

a7
SE ME 10 - 151 - 94
X.8. 1957

Piper ™.
Poa Mor S
...peari‘ls’fz e
Saude Mbro
Pine Mbre
Belfield }bre
Minnekahta Ime

1111 --..er da Petrol. Corpe - L. Norby # 1

Piger Fm.
Poe Ibr,
Spea”fisln Mme
Sa ude Mbr.
Pine lbre
Relfield Mbre
Minnekahta .Fine

6382

€138
6671
6788
6878

6879
6908

6959 .

7133
7250
7h03

1

6136

6190
&:38
él90
565

6150

6210
&5

6502
6535

[



1152, fAmerada Petrol. uo"o. - H. Felland
Tract 1, # 1 .
SE 89 30 - 153 - 95

Piper Mu.
Poe Mbre

Dunham beds
Sneamlsn M.

Saude br.
Bing Mor.

Belficld Ihre
Minnekahta IMie

1309, fnschulz Drig. Go. = Matthews # 1
SE SW 20 =~ 150 - 9L

K.B. 2077

Piper Pm.
Poe ibr.

_\L.nham beds
Spearfish Fae
Szaude Ibre
Pine Ibre

Belfield }Dbre
I-mr.nckahta T,

1422, fAmerada Petrols. Corp. - Re
NW S 16 - 152 - 95

K.B. 2383

?’. er ke
PO\.- Iore

Spearfish Fume

LV

Saude ibre

Pine Mbre
Belfield
Minnekahta

ot
3
H

ta]

i i o
M¢~¢WJ

Sorenson # 1

5910
5958

E0LG
6315
6390
681

6250
6300

6310
65110
6670
6727

6356
6598
6705
6809




0
—>

1451, Juniper Oil & Mining - 4. Zlton j
W EW 2 - 151 - 95
K.B. 2312

Piper e
" Poe Ibre
Dunhem beds

Spearfish Fne
Saude Ibra
Pine 1:’31‘.

. Belfiecld Mcxe

I‘G;':-Imeka:ﬂta dile

1469« Amerada Petrol. Corp., - Bear Den # 1
NE SE 25 - 149 - 96
K.B. 2,08 '

Piper Fm.
Pce Ibre
Dunham beds
earfish e
Saude Mbre
Pine Fbre
Belfield Ibre
¥innekanta .

Wl

£y

RO

[

etrole Corpe - He He Sheluik

-
O~
o
G
L ]

- &
1
(0]
3
53
g

Piper Fa,
Pece ¥bre
Spearfish Hne
Scude ¥Dbre
Pine Mbre
Belfield Ibre
Minnekahta Fme

o

é2h5
6300

6350

400
6710
6802

6559
6600

8725
6960
6981
7154

6710

6760

6962
7060
7132

Pot}
Gly

g r——




1519. dnerada Pe trol. Corpe = Ae Kemmedy # 1

9 - 151 - 96
7

uw. beds
e 1 Bide
3 e ibre
Pine Iv.s’oro

Belficid More
Mirnekahta Fie

152k :nv st

DEY e

2oe ¥Mbre
Spearfish Fhme

Saude ¥bre

P ine ¥bre

Belfiecld ¥
Mimnekahta Fm.

1679, .“Jrzerﬂda Petrole Corp. = C. C. hogen

ract 1, # 1
S‘.!cu 10 = 153 - 96
X.3. 2017

Poe tbre
Spear:arh Flie

Belfield Mbre

Minnekshta me

rs 011 Ince = L. &

6266
6315

6360
6€L0
6695
6865

6976

7033
7270
7320
7385

5820

588L
6129
6158
6239

(@3]

\n




LJ‘ e b o
X 3 -
Saude Mbre
g o .
Pine ibr.

Belfield ibr,
Minnelkahta Trie

18164 Celvert, King, Stevenson, et. ale -

M. Signalness # 1
SW Nd 2 - 150- 96
OB 2,)82

Piper Mo
Poe Ibr, .
Tunhan beds
Speamz.s’q e
. Saude .L“J.D“o
Pine More
Belfield ibr e
I&um.e&auna ne

2226, irerada Petrols Corpe = U.S.i. Thomas # 1

Sd HW 18 - 153 = 9l
oBo 4.1J}-L

iner e
Poe ¥bhre
Danham beds

Spearfish Fue

Saxide More

Pine ¥bre

Belfield Dr.
Minnekshta Fne

690

65110
6772
6798
6930

6390
64,0

6500
675L
6805
698l

6130
6186

6278
6560
6683
6733

co
(93N

r.’

i

4



o7

2382, CGulf 0il Corpe - Lawrence Birds' Bell # 1
Mo NE 30 = 150 = 9L

K.B. 2187

Piper Pm.

-~

Poe More 8315

Tarhan beds . 6265
Spearfish e

Saude ¥bOre 6376

' Pine 1bre €621

Bélfield lbr. 6750

Minnekahta Fne 683l

21;690 Shell 0il Coe =~ N P. Re Re 27:5 32-?5
SW L 15 - 145 - 101 .
X.B. 2294

Piper M.

Poe Mbre 661 8

Tnnham beds 6668
Spearfish M.

Saude Hbre . 6723

" Pine Ibre : 6506

Belfield ¥bre : 7043

Minnekahta Fie 7237

24,9k, Garter Cil Co. - Y ellow Face # 1 < o
Sw SE 19 - 151 = 94 .
K.3. 2206

Piper Fu.

~ Poe lbre 6286
Spearfish Fme ) o
Saude Mbre 6340
Pine Ibre 6575 '
Be i‘ield I“ﬁ.}ro 6688 J{
Minnekahta e 6751 v ‘_f

26670 exaco Ince = GOV’UQ“.H. Pace ,","i 1
SW NW 1k - 146 - 101 ; ‘ .
K.B. 2392 ) v'

Piper ™,

Poe lbre 6782 fiad
Tunnam beds 6816
Spearfish T, :
Saude Mbre 6936
Pine Mbr. 7121
Belfiecld Ibre 7258
Minnekahta Fme 7L27




60
2707, Shell Oil Coo = Ne Pe R. Re =1L=35-1
S SW 35 - 145 - 101
K.Z. 2218
Piper e
Poe 1bre 6550
Spearfich Ruae v
Saude IDbre 6603
Pine ¥ore 6770
Belfield ¥bre 6920
Minnekahta Fme 7122
27l6e . Ho Hunt - 4. M. Holt # 1 '
NE SE 8 - 153 - 97 . :
K.3. 2110
Piper Mm.
Toe ¥bre 63850
Spearfish .
_ Saude ¥bre 69C0
Pine lbre 7154
Zelfield IMoro 7210
I:innel(ahta FAHAS ?29 5
27860 W. H, Humt - U.S.h. man # 9
NW SW 15 - iL8 ~ 102
K.B. 2383
Pipver Im. ‘ :
Poe lbre 6973
Dunhan beds . 7C10 , i
Spearfish Fm. -
Saude Mhra. ?059 N,
Pine lbre 7226
Relfield Mbre 7359 "
Minnekahta Fae 7550 i
28216 We Ho Hunt - B, Glovatsky # 1
N EE 3 - b5 - 99 .
K.B. 2681
Pipe::‘ Fme . :‘
Poe Mbre 7162
Dunharn beds 7201 ' i

Spearfish Im.
Saude Mpre 7220

Pine ibr. 16
Selfield Mbre 7525

meka hta e 772

et




D
p\el

2009, L. H. Hunt-Ferbert Trusts!, eb. ale -

H. C. Hystad # 1
NZ SW 31 - 152 = 99
k.B. 2316

Piper M.
Poe lbr. 7043
Tunham beds
Spearfish Fme _ .
Saude ¥Dbre 7180

Pine Mbr. : [
Belfield Mbrs 128
¥innelcahba Fae 7622

3020. Sinclair 0il & Gas Co. = Federal - 7009 -
MeKenzie # 1
NE KW 33 - 146 ~ 104
KeBo 2516

Piper In.
Foe Ybr, 6995

Spearfish .

- Saude Mbre - y(onn
Pine }br. 7230

Belfield IMbre 7258
Minnekahta Fae 7430

308k, Sinclair Cil & Gas Co. = Federal - 7020 -
lcKengie 1
NW SB i1 - 147 - 103
K.B. 2345

TS

Piper %,

Poe Ibre éSSl; i
Dunham beds 6883 "

Soearfish .

 Saude 1bre 6972
Pine Mbr. " 7130
Belfield Vbre B 7266

¥innekahta Fae Thl.7




3157+ Carolinc Hant Trust Estate - M. Helson Fo1-A

- 149 - 98

Yce z'fbro 6886
Dunhem beds 5928

Speariish e
_ Saude iDre 6993
Pine Mor. 7210

Belfield Ibr. 7320
Minnekahta Fa. 7470

Mclean County

L9. tanolind Cil Co. - lMcLean County # 1
SW S 28 - 150 - 80
X.3. 2100

Piper M.
Poe I'bre ' 1,393
S‘«_ earfish Hhle
 Saude Hbre L2l
- Heath-Otter Ims. L652

-—)

L32. H. Henson Cil Syndicate - N. E. Hanson i
ST SE 2 - 146 - 81
X.B. 1957

ot Tlea
Piper Fm.

Fce Ybr, }.}.366
Spearfish Fn.

Saude More 14390
Amsden Frm. 4523

IS

1194 Calvert Drlg. Cos. = Go Wolf #1
NiWw NE B = 149 = 9C
X.B. 1989

Piper P,
Poe Ibre 6027
Dunhar beds 6073
Saude ¥bre _ 6125
Opeche Fmo 6300




1516 H. Hanson Cil Syndicate - Szxmelson .f 1
S 894 22 - 11,’,6 - 32

E.B 2022
Piper M,
Poe Mbre - LéTh
Spearf{ish M.
Saude bre L703
Minnelusa Iti. 4800

Yercer County

2]- Fo >, Ke]ly - T Leutz ,}1 1
m e 28 - 1h2 - 89

o“ . 2281_,

Piper @u.
Poe More
Spearfish Tm,
- Sauce iors
Belfield Ybr.
| Mimnekahta Itie

ol U
O\\BV) w

&5 €
o o 0

x 3770 I‘Iﬂlis-ton 0il & - Gas boo - Boec“(el eu. 3.1. “

7 SW 10 - 3:‘,«1; - 88
K.B. 2059 :
3 Piper I
Pee ibre 5556
Spearfish Iim,
Seude ¥bre 5%’80
Belfisld Mbore 5675
- Minnekahta Fne 5722
28260 SirlClaiI' Oil & G:‘l" COQ - A.. PauC;{ 1
SE SW 1 - 143 - 90
X.B, 2200
Piper Hn.
Poe Hre 60l 1
Speariish Fm.
Saude ibr. 6096
Belfield M¥bre 623l
%edhe e 6290

0




-
Lo
VY]
©

L6ls.

1620,

2185,

llorton County

Deen Rock 0il Co. - H. Johmson ¥AT # 1
S SW 30 - 129 - 86
K.B. 220&

Piper Fn.
Poe Mbre 1,982
Opeche Fi. 5050

Deep Rock Corp. - CGangl 7 4-1
W N 11 - 135 - 82
z;.:. 213k

Piper .

Poe lbre 38387
Minnelusa IM. 3910
Pan American Petrol., Corpe - Re Vetter i 1
TE »I 2? - 39 9 ~
K.B. 2426
Piper e
Poe Ibre 5660
Soeariish e
Saude ¥bre 5716
G marker top 5739
G marker base 578
Beliield Mbr. 5718
Iinnekahta e 5697

‘.;.eucne” 0il & Gas Co. & Singal Drlg. Coe =
Boemn }’ 1
SWNE 11 - 139 - 82
X.B. 1861
Piper .

Poe Ibre 3950
Minnelusa M. 3980

92




- 237

355,

Amerada Petrol.

Mountrail County

C.O“po - Go

NE Y 23 - 156 - 9L
a& QD . ZLZD

Amerada Petrol. Corp. - Ce Hanson # 3

Saude ibre
Pine ibr.

Cpeche Fme

SWWd 18 - 158 - 9L
K.B. 2339

Cal.Re 011 co., & UWnitson Ince -

N. ..,ohncberg) #1

S

f?p-lSo-

K.B 2L13

Piper Im.
Poe lbre.
Spearfish s
Saude Mbre
Pine ibr.

Cpeche Tme

Fuint - W. D. Dunham #

72L - 155 - 90
i

Piper T™e

ce FbTe

Donham beds

Spearfish Fme
Sande Mbr.
Pine lMbore.

Amsden Fme.

F 1

Rice # 1

6250
6326

63EC
€705
6758

6075

6170
€78
6508

&,02

&, 98
6808
€890

58¢0
5378

6016
6310
€348




~ - N 4
t<8, 7. H. Iunt - Anderson

W W 25 - 157 - 89
K.3. 2271

Spearfish e
Saude !bro.
Heath~Obter Fnise

53lie Amerada Petrol. Corpe = B. Lokken ;

WE SW2 - 157 - 9
K.B. 2399

Piper M,
P oe 1‘:3:['0
Dunham beds
Spearfish e

4

ea

Saude Ibre
Pine ¥br.

Opeche Fme

AL
i

P
i

592+ """-° Ho Hanb - 2. G. Horne # 1

SEHW il - 156 - 92
;. . 2322 \

P"A‘.‘Le ¥bre
Cpeche fne

12236 Texata O0il C
SWSE 27 - 1
X.B. 2180

0
56 - 99

Piper e
Poe bre
Spearfish Fme
Saude }bre
Pine ¥br
hea*oh-"tuer Mse

. Bauer

t 9

\nu
(@4)
—d
(@]

O\
[3¢] C%
N~

é215
6290,

6311
6660
6696

é233
631k
€101
672k
6755

5670

57hé
6010
6100

)
J=




1307. L. H. Cron - M. C. Jorsted # 6
57 SE 9 - 157 - 9k |
KQUO 2319

Poe ¥bre 6096

Saude 1bre 6183
Pine Ibre eL36
Coeche Fie 6532
1315 Calvert Drlg. Inc. - Bratlien # 1
NEZBEZ 9 - 158 - 92 .

Poe IbTe : 617

Saude Mbre ‘ 6290
Amsden e 6600

1406. Celvert Drlg. Coe & L. J. Williamson Inc. -
Salo # 1.
ME SW 19 - 157 - 90
I\-.M. 2382.

Piper Fa. :
Poe ibre . 6153
Durham beds 62,0
Spearfish T, )
Saude Vbre 628l
Pine M¥br 6560
Amsden Fhie é58L

1813, Anschutz Drlg. Co. & Sun Oil Co. - State #°

NE NE 16 - 157 - 88

K.B. 2301
Pi

.\1.

'»J ';

8fE

ao)

£y

P To

upearllsn iMe
Saude bre

Heath-0Obier T

572¢C

5810
6130




56 - 91

Poe ibre
Soecariish e
Saude Moz,
Pine Ire

Amsden Fn.

2073, Stewart Petrol. Co. - Cvancava i 1

Nl.’ SW 15 - 155 -« 93
.L»QBQ 2100

Piper In.

Poe Ibr,. )
Speariish .
Saude Ibre
Pine ¥bre

OOGCh\, Lilae

2695, 'n’u.n Petrol. Co., - J. Dancing Bull ;

ENJ 9 - 150 - 92
K..D. 2115
Pi"aez‘ e
e or,.
- Dunham beds
Speari‘lbn Tl
Saude ibr.
Pine Mbre
Mimnekahta Fine

27790 T‘I. W. Eémund - We 4. Spletstroser # 1

S IR 19 - 152 - 88
S.{.Bo 2036

AP‘e

2]
§'?

le
To
Sp \_‘_.:‘0" sh Fae.
Saude Ibre
OpeChe T,

g

D;lgj Co. = L, Lelman # 1
- 1

6162

6217
6590
6610

6232
6277
6390

0625
6714

5786

5830
6100

96

el TEmme

i
i
A
B




2816¢ Davis 0il Co. = L. Carkufs # 1
S S5 12 - 15h - 92
K.B. 2389

'Pipe:t‘ Ime c
‘Poe Fbre _ 510
Dunhen beds 6606
Spearfish e
Saude bre 6ELT
Pine IDre 6930
Opeche Fue €953

3005« I. J. Wilhit
i SW 9
K.B. 2342

- Xrueger # 1

e
8 - 89 .

Piper T,

Poe ¥bTe 5840
Speaxrfish Ife

Sande 1bre 5938
Heath~-Otber Faus. 6280

3134 Shell 0il Cos. - Prochaska # 12 - 8 - 1
W WA 8 - 155 - 93
KeBe 2297

Pipel‘ Mo

Peoe ¥bre

- Dxnhan beds
Spnearfish Fme :

Saude More 654
ine Iore 6862

Opeche Fne é9ch

oM
Vigs
O~

g

3227a Amerada Petrol. Corpe - No Do - ¥ 7 1
SE S& 16 - 155 - 94 ) L
K.B. 2030

Piper Fm.
Poe More €086
Dunhen beds - 6129
Spearfish Fno ,
Saude IBre &208
Pine ibr. 6500
Belfield ¥bre : 65416

Minnekshta e 6567




3228,

3317.

3253,

95,

Cz1lif, 01l CGoe - L Zlefson & »edcral Land
Sank 1

ICLIE‘()-— 157 - 91

Ko:.)o 21.,29

Jack Grymberg - Johnsonberg # 1
MW NE 25 - 153 - 92 -
X.B. 2308

Piper Fm,

Poe lbr.
Spearfish M. .
) Szude Ihre

Pine libre.

Belfield ibre.
Minnekahta Fue

onsantae Chem. Co. - Jackson # 1
W Wi 28 - 158 - 91
K.B. 23l

Piper ™m.
Poe Y¥br,.
Danham beds
Spew’“f“’ sh e
Szude bu
imsden Tm

(Liver Coxnty

"oxmvb'i ood & Youngblood - Wachter
£ S 3~ 141 - 81
n -.a)o 192-4-

Piper Be '
Poe lbre
Minnelusa M.

o
+p

iF

6288
6378

6390
6711

6550

6616
6872
6915
6915

6150
6237
6256
6576

4178
L1210




2183, Tletcher Cil & Gas

Bucligen # 1
NN 3k - 1hi - 85

K.B. 2173

Piper "1
Poe Mo
Coeche .

L4
Te

mmray o 0il Co. - Henke # 1
WE SE 1h - 142 - 85 | :
K oBo 219/

3277.

Piper M.
Poe Ilbor.
Opeche IMm.

Renville County

Sohio Petrol. Coe. -~ J. Helson # 1
B S 3’ - 158 - 8
‘rrB .75’141
Piper M.
roe Ibre
Spearfish .,
Saude IDre
Madison Grpe
Poplar Imterval

81lie Sohio Petrol Co. - Marcil # 1
Wd MW 13 - 163 - 8L
K.B. 1623

aude lMbr
Ifa.dison G..

Inue:c'Va.l

Co. & Signal Srlg.,

1,987
5050

5035
5591




H
!
¢

867 o

1098,

1178

Calvert Drig. Inc. ~ Stangeland ;1
WD 5729 - 182 - 86 :
K.B. 1788

Sohio Petrol. Co. - Magmuson # 2
SE NE 30 - 163 - 84
X.3. 1842 \
Piper M.
Poe Mbre
Spearfish Fme
Szude Ibre
Madison Grpe
Ratcliffe Interval

Sohio Petrol. Corp. - Burns F 1
Sid S 17 - 163 ~ 85
K., 1727

Piper .
Poe Yor.
Spearfish Fme
Saude lbre
Madison Grpe.
Natald PPE Tt
Ratcliffe Inberval

Sohio Petrol. Co. - Hanson # 14
ST S 9 - 163 - 87

T PR
Del e 181 H

Piper Mo
Poe Ibr,
Spear Tish .
- Saude Ibre
Madison Grpe.
Poplar Interval

4370
L4 61
L732

38L0
3950
140

3998

1095

1286

11381

11690

100

e




101

1802, Petrol. Corp. of imerdca - L. Xraeger # 1-

W OIE 26 - 161 - 87
X.B. 1858

Poplar Interval
1726, Guif Cil Corp. - Rusch & 1
SE HW 3 - 163 - 85
K.B. 1677

Piper Fnm,

Poe Ibre
Spearfish Mm.

Saude ibre
Madison CGrpe

Ratciiffe Interval

1678
L77h
5110

1727. Gulf Oil Co. & Signal Drlg. Co. - Re Hoke # 1

SE SW 32 - 161 - &
K.3. 1705

Piper Fm.
Poe Mbre
Spearfish Fae
Saude brs
¥adison Grpe
Poplar Imterval

1815, Davis Cil Co. - Jensen # 1

N NW 21 - 162 - 87
K.3. 1856

Piper e
Poe Ibr.
Spearfish Fme
Saude Moz,
Madison Groe
Poplar Interval

11190 !
4276 !
hs‘i 8 i

1630 .
L1723
5022 .




418220 T, Jordsn et. ale - . Pboutledge

NE W7 29 - 163 - 86
K.B. 1802

Piper M.
Pce I¥brs
Spearfish Fme
Savcde ore
Madison Groe.
Poplar Inberval

Cad

3280. Texata Cil Co. ~ Raaf #1
St SE 15 - 162 - 8L
I\oBo 102-}-,',

Spearfish .
- Saude lor.
Madison Grpe

teliffe Interval

3335. C
Larson ;
KW SE 31 - 160 - 85
K.B, 1782
Piper M.
Poe Mor,
Spearfish Fne
Szude Mbre

Madison Groe
Poplar Interval

3368. Cardinzl Petrol. ete ale - M. Ness # 1

NW N 6 - 501 "85
K3B. 1770

Piper Fa.
Poe libre
Speariish e
Saude lors
Madison Grpe.
Poplar Inlterval

l K
T

1

=
W
o
=3

1J;06
1606

3856
397G
L193

. W. Jones, Shell 0il Co., Sun 0il Coa ~
1

L3L8

Lrelh

o=y

Q
n




|,.,

rmers Union Inc. - Rhoads 7 1
1‘: S 16 - 158 - 82
B. 1599

3h22, T

4t
<=

Al

12

i iner Iy °

Poe 1bra K
Spearfish Zm. .
Saude Ibr. 3951.!.
Madison Grpe.
Poplar Interval 1186
Slope County
91 Sta.r'olwd Cil & Gas Coe =~ Je Brusich # 1
SE SE 8 - 135 - 98
K.B. 2803
Piper fm.
Poe Ibre . 6304
Speari‘lm Tm.
Saude Fore 36
G marker top 6116
G marker base 86130
Pinc ¥Dbre &Ll
Belfield lbze. 6665
Minmekahta Fae ' 6884
378 D.D. Feldman 0il & Gas COe -~ Je Benz # 1
S*T NE 20 - 135 - 98 '
X.B. 297L
Piper Zm,
Poe More 6590
Spearilish Fae
Semde ¥More 67118
G maricer top 6801
G nmarker base ' 6305
Belficld 1w 68612,

. Mipmekahta e ’ 7022




1ClL

11',6'&- Ske l.LJ 0il Co. = Bignarclkc uAn ;;1 1
S S 16 - 135 - 100
K.B. 2807
Piper Fm. .
Poe br. 170
Spearfish Fne
Saude libre 6527
G narker top 6590
G marker base 661
Pine lbr. enn
Belfield XMor. 6783
Minnckakta I 6989

2895, N, American Royalities eb. ale - Hamann
Tstate 7 £ 1
SLSI:9—'135-‘10T
kK.B. 2795

Piper Im.

Poe lbr. €506
Spearfish Fe
Saude Dbr. 6595
G marker top 6550
G mariker base 6680
Pire lbre. 6?1 O
Belfield }bre : £828
Minnekahta Fne : 6980

3383, Pan Am. Pcirol. Corpe = L. Foremen j# 1
SW SE 23 - 133 - 106

K.B, 2787
Piper Fm.
Poaz ¥bre 5&.87
Spearfish Fme
Saude More 5597
G marker top 5689
G marker base 5721
Pine. ibr. A 5800
Belfield Mor. 5979

Minnekahte F. 6156




Starl: County

3iie Flymouth Cil Co. = F. Fischer ;¢ 1
SWNLE 11 - 137 - 98
K.B. 2784

Pipel‘ M
Poe Mbr,
Spear"ish T,
Saude Mbro
G marlkcr top
G marker bease
Pine ¥bre
Belfield Fbor.
I-;‘:imekahta e

539 . He Hunt - V. H. Kudrna # 1
SWNW 20 - 139 - 97.
K.B. 2590

&3]

o

Piper ©n
Poe fo
Spea:.‘ ish Tne
Szude “”aro
G marker top
G marker base
Pine Mbr,
Belficld Ybre
I"ﬁlmeifah‘ta Eh.

[
3‘ 1'5

613s Amerada Petrcl. Corpe — R. E. Newton i
N S 31 - 140 - 99
K.B. 2697

Piper ™.
Poe Ibr,
Dunhem beds .
S;oe riish Tne
Saudea Mbre
G »’lr..r.‘-u.; top
G marker base
Pine Ibr,
Belfield ibre.
Minnekahta Fz,

F 1

6709
6760

[OLPE
Leim gt
oa7s

6905

7C35
Ti 80

&hée

6520
590

Ve

Ov A
656

6830
7010

6685
67110

6869
6972
6958

7050

7228

731

10




657,

810e

850,

Sun (il Cce - Zoaudein #

WS 9 - 138 - 99
K.B. 260

Piper Fne
Poz Ibr,
Spearfish Ime
Szude Mbre
G marker top
G marker base
Pine ibre
Beifield 3bre
Minnekahta me

Scuthem Prod. Cos & Texata Oil Coe -

.
i

Fo Jdo Wamer # 1
NN 9 - 137T.- 97
X.B. 2690
Piper .
Poe 1or. _
Spearfish M.
Saude lbre
G marker Top
G marizer base
Pine lbr,
Belfield lbrs
Minnekahta e

We Ha it = A+ A Privat

N W 15 - 138 - 98
K.B. 2652

Piper Fmo
Poe or.
Spearfish Fme
Saude IMbre
G marker Tog
G marker base
Pine Ibr.
Belficld Hore
Minnekahta Fme

L

1

sky i 1

669l

6713
6622
6837
€89
7680
7265

6556

6606
€680
€705
6728
6877
7056

662,

6677
6751
8760
6810
7010
7200

i

06
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1466, Leach 011 Corpe - 1. Kalanek # 1
. -

Y

B. 2516
Piper Fm.

Poc ¥bre &650

Spearfish e
Saude Mbre 6690
- G marker top ' 6829
¢ marker base &836
Fine Mbre 6916
Belfield More 6975
Minnekahts TFme , T7iC1

15366 Skally 0il Co. - Veigum # 1
’ SE NW 25 - 138 - 99
K.B. 2684

Piper Fm.
Poe 1B, &8l
Speariish Fame
Sende bz, | £7¢
G mariier wop - 6700
¢ marker base &78h
Pine Mbr, 683}-@
Belficld Mbre 7GCO
Mirnmekahia e ' . 7193

~od

€li1o Texota Oil Coe = J. Kubishta # 1
SE 38 6 - 138 ~ 95 .
K.B. 2511

-

Poe More 8,99

-
Sneariish &
SPSALLLED Eile

Saude Mbro . &51,0
G marker top &é27
G marker base 653h
Belfield ¥bre 6631

Minnekahta e 6768




1574 Northern Pup Coe - Ce Braun # 1
N MW 15 - 137 - 99
KeBs 2733

Piper Ziile
Poe Mbre
Spearfish Fime
Saude Mbrs
G marker top
G marker base
Pine ¥br.
Belfield Mbre
Minnekahta Tme

1646 Atlantic Refining Co. - J. J. Kadrmas, Jr. # 1

NE SZ 31 - 140 - 96
K.B. 2198

Pirer M,
~ Pee Ibra
Speariish
- Saude rbr.
G rmarker top
& meriker base
Pine ibre
Belfield Xbr.
¥innekahta Fme

1935. Sinclair 0il Co. - J. Muecke # 1
SE NE 29 - 140 - 94.
X.B. 2427

Piper Fm.

Poe tbre
Spearfish Fu.

" Saude lbre

Belfield ¥br.
Mirmnekahta Im.

6680
6730

8811
6831
6900
70LL
7261

6716

6765
69G5
6913
6931
6983
7070

LT3

6528
6600
6731

-3

Pay)



20CLe Skelly 0il Coe = Do Stieg # 1.
MY Si 9 - 138 - 92
K.B. 21116

Pce ¥bra 57856
Spearfish TFhe

 Saude Ibro 58l1

G marker top 5869

G marker base 5873

Belfield ibre 5878

Mimmekahta Fa. 6062

2075, Skelly Cil Coe - S. Merrill # 1
SE N7 33 - 140 - 98

K.B. 2526
Piper Fm.
Poe Mbre 6697
Speariish Frie
Saude IMbre 67l
G marker top 6892
G marker base 6901
Pine ¥bre. 6970
" Belfield Mbre 7126
Minnekahta Fie o 7296

2117+ Tenn. Gas Transmission Coe. =
Cagimer-Daletski # 1
N7 N 16 = 139-- 99

K.B. 264k
Piper Im.
Poe }bre 6690
Dunhan beds 6732
Spearfish Fa. :
Saude lbre 6784
G marker top €886
G marker base 6897
Pine Mbre - 6955
Belfield ibre 7120

Mirmekahta Fae 7311




PSSy
—
(&)

296, Atlantic Refining Coe = A. Eberts F 1
SE Sk 18 - 138 ~ 97
KQB' 2720

Jille

Poe Ibre 6382

Spearfish e
Saude Mbre 6931
G marker top 6994
G marker base 700
Belfield More 7050
Minnekahta Mne 7238

3160. Amerada Petrole Corp. - L. Koppinger # 1
SE NW 20 - 137 = 95

I{ oBo 2695 ' ]
Piper T, ’
Poe Ibre &hlL7
Spea.l‘fish R1 9
Sande Ibre & 95
G marker top 6555
' @ marker base 655
Belfield Ibre 6581
Minnekahta Fn. 6737

Tard County

)-L?o H. BEmbt Trust - Weld i 1
SE S 23 = 155 ~-81
K.B. 1595

Pipexr Fm.

Poe lMbre . 3815
Spearfish Fm.

Saude More 3887
Madison Grpe

Poplar Imterval ) %185




105,

126,

3924

Wanste Oil Coo = 3. O. Iee #1

WE X2 2L - 156 - 8%
l\..b. 18)9

Piper M,
Poe Mor.

Spearfish M.
Saude ¥Mbre
Kibbey .

tanolind 0il & Cas
S HE 2 - 153 - 85
K.B. 2175

Piper Fm.
Poe lbr.

Dunham beds

Spearfish e
~ Saude ibr,
Pine Mbre

Heath-Otter Rus.

We

Waswick # 1

\uﬂ&..-uana Prod. Coe - C. W. Linnertz #1

S SE 33 - 156 - 83
K3, 1772

P iper Fa’no
Poe lbre
Spearfish M.
Saude Mor.
¥adison Grp.

Poplar Interval

Sam Geo Harrison -~ J. E. Anderoon #1

SW SW 21.~ 157 - 85
X.B. 1875

Pl_,e‘ e
Poe ibr,
Spearfish Fn.
Saude ¥br,

Kibbey M.

515G
5212

5210
5186
5517

L1790

L.89L
5186

111




538,

656,

1061,

1138,

”‘ea.g_x.lo(l “.\Tie
u&.\ldb J.:bf.
Kibbey n.

_4

We I’lo Hant - G. ‘&J—my '1':5 1
Il\.—n iJ o x55 - 82
’{.B. 1632

oo

Pi; ar IMne
Pee Mbr.
Spearfish .
Szude Ibre
Kibbey 2le

Galve:‘c-r, Drlge. Ince. = G. Jacobson j 1
SW SW 30 -~ 1;3- Bh '
X.B. 2712

'?

Pipe*' Me
Poe ¥bre
Spcama.o_n e
- Saude ibre
'aine I:D-L °
eath-0Obter Tus.

\J

1. Maclke Cox = Xobtosek # 1
W S 19 - 156 - 82
K.Be 1636

Piper Itte
Pce Mbr.
Spearfish Fm.
Saude lMbre
Madison Gipe
Poplar Interval

3985

L1066
1318

5170
5267

5L97
5525

4136
L2k
L50L

VKN

-




1801,

1808, 1

1813,

Le Jo Williomson Ince. - Pedersen ;7 1
o

Wi Sd & - 156 - 86
X.B. 2104
Pip':' e
Pce lMbre
Spearfish Fie
Saude Fbre
e o

Anschutz Drlg. Co. & Sun CLl Cooe =~
0. Nielson # 1

SW NI 21 - 159 - 87
X.5. 195k

NW NE 11 - 160 - 89 | .
KJB. 1956
Piper Fm.
Poe Mbre
Spearfish Fnm.
Saude ibr
Kibbe:‘]' e

I

PR Y

-
\u

SLol
5759

5070

5176
5515

Anschratz Drilge Co. & M. B. Radman -H. Sinclalyp

‘tate i 1
N NW 32 - 159 - 88
K.B. 2141

Piper o
Poe Mor.
Spearfish Fm.
Saude Fbre
Kibbey Fn.

5507

5608
5953




18760 Ixploration Drlge Coe = M. Crider # 1
SE W& 22 - 158 - &7
.\..u. 006
Piper Imo
Poe ¥br,e
Spearfish Fme
Saude Mbre
Kibbey Me
1885, Juniper 0il & Mining ~ Huber # 1
S NW 18 - 160 - 87
K.B. 1919

Poplar Interval

- 2017+ British in
NWN/J 2 - 157 - 82 .
K.B. 1598

baLQe Moto
Madison Grpe
Poplar Interval

20516 Davis 0il Co. - Ae. Peterson # 1
ST NE 28 - 153 - 86
KQB. 2117

P ipe.:.
Poe

"oea.r"la- e
Szude Mor..

Amsden Fu.

e

¥
Te

erican 0il Co. - Anderson uGH

5217

5312

5627

1,961
5070

5392

_Ji
7 1

3880
3960

;208

S
[N
(@R ®]

;i




213le The Texas Cos ~ B. Te James # 1
NE MW 3 - 159 - 87

+
¥

. ‘ 1,977

‘ - <
 Saude Pre 5085
Vadison Groe
Poplar Imterval 5380

2930, I. J. VHlhite, & C. W. Jones =
A, if. Benno # 1
N NW 8 - 15 - 83

X.B. 1845

Piper Fm,

Poe Ibre _ ;582
Spearfish M.

Saude 1Dre LE82

Kibbey Tme - L9L0
29316 To Jo Wilhite & C. We Jones -
SE SE 32 - 155 - 85
KOBO 2170

Piper 20e

Poe More 528C
pearfish e '

Saude Mbre 5362

Pine More . 5éL3
Beath-Otter Fas. 5660

Poe Mbre . 4890
Spearfish M. .

Sende More ; 1973
Kibbey e 5267

p—y
U




3080, Cardinal Petrol. Co., & Natt!l Dulk Carrders -

312k

331ke

. Mathis # 1
Sii SE 13 - 152 - 83
K.3. 2110

Piper .
Poe ibre
Spearfish e
Saude Mor.

Kibbey Jille

Signai ete al, - Helseth i 1
7 SW 3 - 156 - 81
K.B. 1566

Piper M.

~ Poe ¥or.

Spearfish Fa.

~ Saude lbre

Madison Grp.
Poplar Inberval

Calver: ebe 2le - Troxel i 1
ST NE 11 - 156 = 86
K.B. 1990

Piper e
Poe ior.
Speaxrfish T
- Szude M¥br.

Kibbey Fne

I. Jd. Wilhite - Pietsch # 1
S SE 7 - 153 - 83
K.B., 2067

Piper TFme
Poe Mbre
Speari‘ish Mme
Saude Mbrae
Kibbey Imo

4820

1,886
5178

3732
3823

1138

5008

5100

5390

L2l

5020
5290

-—)

()

hlmcmm




Williams County

- 32. Amerada Petrol. Corpe - H. O. Balken 1
Sd N 12 - 156 - 95
X.B. 24,58

Piper Fme

Poe Ibre 6110
Speﬂ*'*:z.s"* Me

Saude lbre : 6230

Pine Ilre 6520
Opeche Fn. - 6550

1284 Amerada Petral, Co:-p. - N. D. #ER # 1
N N 16 - 15) -

X.B. 2305
Piper Fau,
Poe Ibrse 5928
Durham beds 5980
Spearfish Tm.
. Saude Mor. €03l:
Pine Mbre 6318
Belfield Ibr. 6380
Minnekahts Fme éL53

313e¢ Xemmeth A ;_:L.lsm - Ellison N. D. # 1
NE NZ 16 - 159 -« 96

K.B. 2266
Piper Fa. .
Pos Mbr, 616l
Dunham beds 6210
Spearfiish Fm.
Saude Mbre 6276
Cpeche Fu. . 6605

7o W. H. Hunt - B. H. Weypauck # 1
NE NW 27 - 156 - 97
K.B. 2272 :

B

g

"pez‘ e
Poe lbr. &,50
Spearfish Fm, : :
Saude Mor. : 652k
Pine ¥bre. 6830
Belfield ¥bre 6870
Minnekahta Fm. 69445

-3
-—
-3




984 Pure Qil Co. - Esterby # 1
SWSd 11 - 159 - 100
X.3. 2056
Piner e
Poe More ’ 6116
Speari{ish Fme
Saude IDbre 6190
Amsden Fme &1

999. Texaco Tnc. ~ J. Donalue 4 1
SW NE 23 - 154 - 100

K.B. 2253
Piper Fn.
Pos Mbr, 7033
Spearfish Fn,
Saude ¥bre 7092
Pine br. 7365
Belfield Ibre - 7h57
Minnekahta Fue 7515

1033, Amerada Petrol. Corpe -~ Le Nelson Tract 3, # 2
NE NE 35 - 157 =~ 95 . ‘ .

K.3. 2250
Piper M.
Poe Mbr. ' 597U
Spearfish Ine )
~ Saude More - 050
Pine Mbr, 6337
Opeche Fie 639¢C

12310 Amerada Petrol. Corp. - Iverson=Nelson # %
CNE 2 - 155 - 96
K.B. 2316

. :
Piper Fm.

Poe Mbre : 5822
Tunhanm beds 5880
Spearfish Fme
Sande More 5930
Belfield More 6265

. Minnekahta Fme 6294

POy
o




1290. Zmerade Petrol. Corpe - N.

Saude bre

Pire Ifi Dle

Belfleld ibre
Mimnekahta e

D - "F“ b/

137 Investors Cil Imc. = U. Se Ao # 1

S NE 28 - 154 - 95
K.3. 1903

Piper Pm,
Poe Ibre
Spearfisii .
Szude Dre
Pine }'IDTO
Belfield IDre
~rs Y En®
immekahba .

147 Amerada Petrol. Corpe = W. Ferguson # 1

NENE 9 - 18k - 96
K.B. 1865

Yo €
cf.z

‘(
g 0 rg RS
B Q0
-
f
o
bz
3

<
Belf:. 14 Mbre
zum’}.ekd}:lta .‘.Ai L ]

1L77. Smerada Petrol. Corpe - C, Hemsing # 1
)

N2 9 . 157 - 95
X.B. 245

Piper Fm.
Poe Mbre.
Spearfish File
Saude Fbre
Pine Mora.
Cpeche Fae.

”
=
4

5

5668

5735
£Q10
QL3
6098

5502
556i
5816
5910
5972

6140

6221

6532
65483

—_3

-l

O




2122

[a)

* 21C2.

2501

Tt 0il Coe. = W. Odegaard i# 1
C W21 - 157~ 95 '
KJB. 2361

Piper e
Poe Iibr.
Spearfish e
Saude More
Pine ¥Mor.

Cpeche Fao

Calvert Drlg. Inc. & N. ime Royalties -
H, Hermanson i# .1 - y
N7 ¥E 18 - 159 - 95
K.B. 2313

Amsden Fio

Amerada Pebrol..Corpe. ~ Pederson-Cater #
NS SW 21 - 158 - 95

K.Bo. 2473

Piper Fm.
Poe lbre
Spearfish iille
Saude ¥ore
Pine ¥bre
Cpeche Fite
Hant 01l Goo & Amerada Petrol Corpe =
H. Iverson # 1
SE SW 30 = 156 - 95
XK.B. 2392

Piper Fm.
Poe ¥bre
Spearfish Fme
Saude Mor.
Pme ,I"fﬂro
Belfield Mbre
mnekahta Fe

6016

€097
éicl

€L60

&1\
-3
[0)N

(€)Y
(o Ne]

-—)

6200

6290
€610
€628

€032
€332
6370
€385




N——y

282Le Tt 01l Coe. = C. Price # 1
SWNE 29 - 159 - 103
A 030 LO?.,z

28284 Texaco Tnce - L. J. Hovde # 1
W NW 16 - 154 - 98 .
K.Bae 2233

P.pe:x’.‘ Mo

_ Poe Ibr,

Spearfish Im.
Saude ¥bre
Pine ibr
Belfield Yore

~r. .&C‘..h'[aa 'Y

28L6 Tunt Cil Co. & Skelly Oil Co. - State of 2

Dake # 1
Y NE 16 - 158 - 103 - ,
K.B. 2165

Ans den e

2861, Dakota Sait & Chemical Coe - Fee # 1
St SW 17 -.154 - 1CO
X.B. 1883

P i'OCI‘ e
Toe 1br
Spea’m..‘.s‘z Fme
Saude ¥bre
Pine Mbr.
I Belfisld ¥Mbre
MHrmekahlba Fme

6050

6113
6254

6360

é110
6591

6712
6167

7030

7019
7087




2933, Hunt Petrol. Co & Skelly 0il Co. -
He A. Garaas

NW S 33 - 159 - 102
K.B. 2209

S0

D
1

»
3 - ™
iper Mie

Poe IDre 6321
Spearfish Frme

Saude Mbre 6380
Amsden Riue 6583

2959, W. H., Hant -~ A, Strand # 1
SE SE 22 - 157 - 103

K.3. 2161
Piper M .
Poe lbrs 6360
Spearfish Ine
Saude MbTe 6919
Lmsden Tm, 7250

3043e dames S, Wise - G. Emerson # 1
SE SE 27 - 159 = 102
K.B. 2277

Picer ™m

- Lamd

Foe Ibre 6396
Spearfish Fme.

Szude Mbre : &:50
Ansden Fme 6 63

3106, Hunt Petrols Coe - Larson HEstate # 1
SW SE 20 - 159 - 102

K.B. 222}
Piper me
Poe lbre _ €310
Spearfish Fre A
Saude 1Dre : 6378
Amsden Tm. 6565

3230, Bunt, Texaco & Skelly Oil Cos. - E+ Beaver # 1
-~ 8W SE 10 - 159 - 102
X.B. 2272

Pipel" e

Poe Ibre 6291
Spearfish Fime . ‘
Szude More 636C

Amsden Fne 6526

-3
N
Ny



3235,

3252

3274,

3363.

3373.

Sun 0il Co. - State i 1
Nw N 16 - 156 - 101

Pipel‘ e
Poe Mbre
Spearfish Fm.
Szude thbr,
Pine ibr.

Cpeche In,

Hunt 0il Coo = Ae S. Hoover et. al. # 1

NE W7 3 - 158 = 99 A
K.B. 2150 -

Piper Fm.
Poe Mbroe
Spearfish Fnm.
Saude Mbre

Anmsden e

H. L., Hanb - C. T. Solem # 1
NWJ SE 2 = 159 - 98
X.B, 2306

Piper Fae
Pce Ibr.
Spearfish M.
Saude ¥br.

Amsden Fm.

Texaco Inc. - Co. Pederson # 1
NW SE 19 - 157 - 96
K.B. 2332

Piper Tn.

Poe lbre
Spearfish Fite
Szude Fore
Pine Mbre
Mirmekahta me

Hant Petrol. Coe. ~ Larson-Sabine et. al. i

ST Sl o~ 159 - 102
X.B. 2218

Piper .
Poe More
Spearfish Fm.
Szude Mbre

Amsden Fm.

'6822

6885
7212
7308

6l5h
6766

6320

€10
6696

6186

6259
6L07

BN
L



3385. Continenbal Cil Co. - Baldten-State 2, ,;’ 1
S SE 2 - 156 - 95

K.3. 2219
P'pe e
Pce J.fD..i 5‘3
Spearfish Me
Saxde Ibre &017
Pine ibre &301
Belfield More 6332
Minnekahta e 6355
3,06, Bant Petrole Corpe - Ze Erickson et. al #
¥E IE 10 - 156 - 99
K.B3. 2281
Piper Fnm. o
Poe More 6813
Spearfish Frie
Saude Ibr, 6950
Pine ¥bre 7270
Belfield Ibre 7301
Mimnekahta Fne 7322
39, Hant Pebrole Gorpe — G. J. Hammers i 1
SE MW 20 - 157 - 98 )
KOB. 2213
Piper Fme ‘
Poe Ibre 67CG
Durinam beds 6758
Spearfish e
Saude Hbre 6807
Pine lbre 7133
Opeche Fie 7170
Carter County, Vontana
E-3 Conbtinental Cil Co. - Gov'!t # 1
‘ Nd SE 17 - 95 - 61E
K.Bo 3562
Speariish Fne - 2335
G marker top 277

I‘ﬁm@zﬁah’ta Jile 2998




E=5Se

23

Te

Union Cil of cwi“ - Covite.-llewton # 1
W SW 23 - 95 - 598

X.3. 344,
Scearfish Iine 1567
: mar? L 1885
G marker top 5
I‘iﬁ.zmeka’. ta Fme 2112

Tobil L**oduCL,{) Coe = GOVite #7 = 13- 18 - C
N9 SW 18 - 85 ~ 58E

K-u- 3527
Spearfish . 2335
G marker 'c.op 2580
Minnekahta Fie 23812

Unicn Oil Co. = Cov!t.-Hamilton # 1
NE S 21 - 65 - 578
K.B. 37C8

Spearfish Fme 3692
G marker top : 3907
Minmnekahta e 1113

erada Petrol. Corpe ~ Corral Creek if 1
:\n.a 5 79 - li) - 57‘"
K.Bo 3Lh7

Spearfish Fn. ' L3291
G marker top 4517
Minnekahta Fm. L707

Werren Pebrole. - Curry # 1
N7 SE 26 - 15 - &5

K.B. 3153

Spearfish Fme 5317
G marker top 5351
Minnekahba Fm. 5560

"

The Ohio Cil Co. = Govit, # 1
SE NW Iy - 15 - 625 .
KB Unknown

Spearfish Fm. - 5840
G narker top £880

Mimnekahta . 6130

-

N
ASAY




D-2,

D=3e

D~k

Butte County, Scuth Dakota

Shell 0il Co. = W. Johnson # 23 - 23
NE S 23 - 10N - 1%

Spearfish Fae 1968
G marker top 2397
Mirmnekahta Fme 2633

Superior 0il Co. - Indian Creek # 1 - 33
SE SW 33 - 13K - 28

Spearfish .
Saude ¥bre 37C8

G marker top 3995
Pine lbr. L0O53
Eelfield lMbze 1363

Mimnekahta Fm. 178

Amerada Petrol. Cowp. - State i 1
W W L - by - LB
K.B. 3028

Spearfish Tme ‘
Szude More 1278
- 5 b
G marker top 1458
L]

Pine or 1:503
Belfield Mbre 1836
Mimmekahta Fn. 1,956

Harding County, Souath

Richfield Oil Corpe. —~ State # 4 = 1
SE WY 16 - 170 - LE
K.B. 31kt
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