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ABSTRACT

The upper Red River Formation in western North Dakota con-
sists of cyclic sedimentary rocks having fouwr main porosity zones
which contain most of the oil and gaé found in the formation. It
was divided into three distinct units that were traced throughout
western North Dakota on mechanical logs. In ascerding order these
are the P, Ry, and F intervals which consist of alternatirg sé-
quences of dolomites, limestones, and anhydrites. Facies changes,
occur within the P interval both on a regloral and a local scale,
typically from dense linmestones to porous dolomites.

The Kesson anticlire arnd the basin hinge line were the mosi
active structural areas affecting tﬁe deposition of upper Red River
sediments. A knob of high relief en the anticline had a localized
effect on sedimentation. Rapid thinning in all intervals of the
Red River near‘the central part of the state indicate the effect of
the hinge line. Other structural features defined on isopachous
maps include the Marcer High, Divide Low, Ward High, and Billings
Nose,

X-ray and microscopic analysis of selected samples Qf cores
from the upper Red River Formation indicate that the main porosity
zones ccnsist primarily of secondary dolomite.

0il accumulations in the Red River Formaﬁion are primarily

in structural traps, but local changes in 1ithdlogy ard grain size
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ABSTRACT

The upper Red River Formation in western North Dakota con=-

sists of cyclic sedimentary rocks having four main porosity zones
which contain most of the oil and gaé found in the formation. It
was divided into three distinct units that were traced throughout
western North Dakota on mechanical logs. In ascenrnding order these
are the P, Ry, and F intervals which consist of alternatirg se-
quences of dolomites, limestones, and anhydrites. Facies changes,
occur within the P interval both on a regional and a local scale,
typically from dense limestones to porous dolomites.

The Kesson anticlire and the basin hinge line were the mosi
active structurgl areas affecting the deposition of upper Red River
sediments, A knob of high relief on the anticlins had a localized
effect on sedimentation., Rapid thinning in all intervals of the
Red River near'the central part of the state indicate the effect of
the hinge line. Other structural features defined on isopachous
maps include the Morcer High, Divide Low, Ward High, and Billings
Nose.

X-ray and microscopic analysis of selected samples §£ cores
from the upper Red River Formation indicate that the main porosity
zones cocnsist primarily of secondary dolomite,

0il accumrulations in the Red River Formation are primarily

in structural traps, but local changes in lithology arnd grain size

x



which probably cause permeabilily barriers, also affect the traps,
Faverable areas in western Korth Dakota appear to be in relatively
unexplored McKenzie and Billings Counties, just east of the pro-

1ific Red Hiver flields in Montana.

xi



INTRODUCTICH

General

¥ew oil discoveries in the past two years in the Ordovician

Red River Formation have spurred extensive drilling to that rock unit
throughout the Williston Basin, Four new fields in North Dakota and
a very prolific field in eastern Montana have greatly increased th
economic importance of the formation. Increased drilling has result;
ed in an abundance of new information on the Red River Formation and
has facilitated the present study of the upper rock units tiaat con-
tain the main productive azones.

The purpese of this study was to map the upper units ia the
Red River Formation in western North Dakota and to determine the
compogition and texture of the main porosity zones. An atiempt was
made to determine the major factors controlling sedimentation in the
Red River that could possibly have affected oil accumulation. Also,
it is the intent of this paper to present all pertinent information
regarding the producing horizons of the Red River Formaticn in North
Dakota.

Prior to 1966, only pools in the Cedar Creek and Beaver Lodge
Fields produced major quantities of oil and gas from the Red River
Formation. The distribution of all ﬁed River pools, the area of
study, and the areal extent of the upper Red River Formation is shown
in Figure 1. The area of study was the western portion of Korth Da-

1
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approximately from the 101° . longitude lime, with the excap-

kota,

tion of a few wells in Bottincau County extending east of that line,
to the Montana border. Plate 1 shous well conbtrol used in this
study.

Metheds of Study

Mechanical logs of approximately 90 wells that peretrated
the Ordovician Red River Formatiocn in western North Dakota were used
in this study. Gamma ray and laterologs were used where possible
because they provide the best definition of the strata; they were
available for most wells. Cther logs used were the spoatansous po-
tential, elecirical, neutron, sonic, induction, ard microlaterologs.

Six cross gections using the top of the Red River Formation
as the datun were constructed to show ihe correlation of the unit
throughcut western North Dakotva., A4 structural cross sectioa through
the Ticga and Beaver Lodge [ields was also prepared, using sea level
as datum. A structure contour mzp was constructed on the top of the
Red River Formstion. Isopachous‘maps were made of each of three in-
tervals, as well as of the complete upper Red River.

Cored sections from six wells were described uvsing a binccu-
lar microscope and descriptiocns of these sections are included in
the appendix. Using the lithologic 1nformaulon from the cores, well
completion cards, and mechanical logs, a fence diagram of the upper
Red River Formation was constructed (Plate 16).

Sixty thin sections were prepared from cores of twenly wells

to study the texture and composition of the various units. Photo-~
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micrographs of selected thin sccotions were made

these properties.

s of 180 selected samples provided a descrip-

the uppor Red River uzmito.

X-ray analyse

tion of the mineralogic composgition of
Szmple depths of the cores were selected Ifrom gamma ray-laterclogza,

rom well cubttings and 150 samples from

Approximately 30 samples iIrem

cores were used in this analysis.




PREVIOUS WORK

The nama; "Red River Formstlon," was applied by Foerste

(1929) to the carbonate rocks between the underlying Winnipeg For-
mation and the overlying shale of the Stony Mountain Formation.
Foerste subdividad the formation inte three membars called the Dog
Head, Cat Head, 2nd Selkirk, in ascending order. These terms are
still used in outcrop areas of Manitoba (Andrichuk, 1959, p. 2357).
However, in the subsurface of the Williston Bagin, the Red River
Formation is divided (Fuller, 1961, p. 1347) imbo two major umits:
a lewer dolomitic limestons unit»énd an uppsr evaporitic, cyclic
unit of dolomite, limestones, and anhydrite.

After 1928, most literature has proposed that the lime-
stones zrnd dolemites in the continantal interior, variously called
Bighorn, Fich Haven, Fremont, Red River (fornnrly Trenton) and
Whileuood belonged to the Uppwr Ordovician (Cincinnati Series, Rlch—
mondizn Stage).

kndrichuk (1959) describsd in detail the Red River Forma-
tion in the subsurface of southern Mandtoba. He divided it inbo
three main lithologic units: & basal limestone, an intermediate do-
lomitic limestone and»seoondary'dolomite and an upper dolomite.

Porter and %uller (1959), in their paper on the lower Paleo-
zoic roéka of the Williston Easgin, subdivided the upper Rsd River

Formation into three cycllc units. They recognized thres phases
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within each unit, which are, in ascerding order: (1) fragmentzl
1imestone, (2) argillaceons ‘dolemit e, and (3) anhydrite, They
stressed the importance of the argillacecus marker beds in correla-
tion since they can be traced throughout a large part of ths Wil-
.1iston Basin. They are thus useful in subdividirg the formation
and in tracing its various units.

Fuller (1961j separated the lower from the upper Red River,
using an srgillacecus bed which has a distinctive ”klck" on the
garma ray log. This marker bsd separates two different sequences
‘of sedimentation, marins limestones balow arnd evaporitic rocks above,

The beds of the Red River had.long bsen considered to be
Upper Orddvician, based on work by Foerste (1929) and Okulitch (19L3).
However, Fullar (1961, p. 1362) considers it to be Middle Ordovician
bassd on its correlatien and continuity‘with the Viola Formation in
Nebraska, which is accepted as Middie Ordovician in age. He regards
the coﬁformebly oV urlyﬂng Stony Mounta Formation ag Uprer Ordovi-
cian and, referring to the contact beuwe;n the two, ke states:

The successively thinner deposits of the sedimentary

rhythms and the shrinking spread of evaporiie both

poiat to a decline in the rate of basin subsidence, and

the abrupt incursion of Stony Mounbtain shale szeems to

have halted, at any rate temporar 11y, the recurrence of

evaporite. Tnls Junction is impoitant bscause it sepa-~

rates Middle Ordovician (Viola Trenton) fronm Upper Or-

dovician (Cincinnati-Sylvan).

faller (1961, ?. 135h) constructed cross-sectional diagrémsv

to demonstrate graphically the contim ity cf Red River strata ffom'
South Dakcta %o the Hanitoba ouberop area. He:éeﬁenstratad~the con-

tinuity of the Red River strata babwsen these arcas and concluded

that it is the sawe SVratar“ jphical age at ‘both places,
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Extending the Red River Formation in the c¢pposite dirsction
prom South Dakota to lNzbragska over the Sioux arch, he showed by
facies distribution and gradiemts of depositional thickening that
the Red River of South Dakotabwas in the past stratally conbinucus

with and 1imited by the same boundaries as the Viola of Nebraska.

Thus, he also concluded that the Red River and Viola are alternative

pames for the same deposit.




STRATIGRAFOY

Irwer Red River Formznhion

Approximately forty wells in western North Dakota have bzen

drilled through the lower Rcd River Formation and only a2 few have
been cored in that intervsl., The lower BEed River was nobt studied in
detail for this report, but a brief descriplion of its thickness and
-lithology is given here. Porier and Fuller (1959, p. 146) described
that interval as %". . . several hundred feel of fragmental, dolo~
mitic, marine limestone combtaining numerous fossils in the central
pert of the basimn.® TFuller (1981, p. 1345) constructed am isopach

map of that unit which showed the thickest development to be in cen-
tral and west-central North Dakota. It thims very gradually east-
ward until truncated by post-Silurian erosion. To the porthuwest it
thins much more rapidly and in Divide County, the total Red River
is only 430 feet thick.

Fuller separated the lower Red River from the upper at the
top of the evaporite bed which he called the "Q" horizon. This

orizon is easily picked om gorma ray logs because of its high radio-

oy

activily compared to the rest of the formation. However, in this
paper, the division between the uppsr and lower Red River beds is

mzde at the base of the lowest main porosity zone in thé central
part of the Williston Basin. The formstion was divided here because

% is the base of the P~-cycle rocks whick will bs defined in the

i

8



pext section. The bogse of the porosity zone can &lso te correloizd
reasonably well throughout western Norts Dakota., All The major pro-
ducinz zones in the formation are included inm the upper pard, go
Red River wells are drilled just below the bacse of
rocks, or upper Red River as here defined.

Despite the generally dense character of the lower beds, two
distinet porosity zones are presend in that interval ia wesiern lorih
Dakota. In the Tiocga and Beaver Lodge Fields, one porous zone in-

ect be-

)

formally termed the "F" zone, occurs at a depth of 270-300
low the top of the Red River (Plate 15). It is 25-40 feet thick and
produces oil in the Tioga Field, the first production from that zcne
in the state. The "FY zone can be traced into the southwestern part
of the state where it is defined only by a slight decrsased in re-
sistivity on the laterolog curve. Where relatively porous, it con-
sists primarily of dolomite, but more ccmmbnly is a dense dolomitic
limestone.

The other porous zone in the lower Red River, termed the "E*
zone, occurs approximately tem feet below the base of the upper Red
River beds (Plate 2). WVhere porous, it also consists of dolomite

and is best developed in the southwestern portion of the state.

Upper Red River Formgtion

General
The upper Red River Formation can be divided into three
major cyclic units called the P, R, and F cycles, in ascending

order. In this paper, they will be referred to as intervals. These
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cycles were originally described and deflned by Porter and Fuller

(1959, p. 153). They subdivided each cycle into three phasez, which
are, in ascending order: (1) fragmental limestone, (2) arzilla-

) anhydriic. These units are also recognized

W

ceous dolomite, and (

n this paper, bul log tops of each unit may not correspond identi-

P

cally with those of Porter and Faller. Within the P, R, and F units,

re recegnized. They are termed the

£

four principal porosity zones
ng v BB W WG W and "DM zones, in descending order, and were origin-
ally used and defined by geclogicstis of the Amerada Petroleum Corpo-
ration. The terms "% and "FY were named by the author for the po-
rosity zones in the lower Red River Formation. 4 typical log of
these units and the porosilty zoncs are shown in Plate 2.

The thickness of the combined uniis of the upper Red River
ranges from 120 feet in northeasiern Botbineau County to 264 fest
in northeastern Dunn County (Plate 4). 4 cross section illustrates
the rapid thinning of the upper Red River beds to the northeast
(Plate 14). An isopach map (Plate L) of these units shows a gradual
thickening toward the central part of the Williston Basin, buil mark-
ed thinning over ﬁbe Negson anticline, Near the eastern edge of the
study area, it thins rapidly eastward along a north-south trezding
wedge edge thréug‘ the central part of the stale.

A ferce diagram of *he upper Red River Formation was con-
structed to show the stratigraphic relationships in western North

Dakota (Plate 16). It illustraites the uniform and persistent nature

of most of its units.
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The P inverval can be divided convenmiently into two wmajer

its on mechanical logs. The lower unil is the Pu (undifferent-
iated), which conslsts of interbedded dolomite, dolomitic limesione,
and limestone. IV is the most variable of tho upper umits, typi-

cally chenging facies over very shori distances in some areas. The

upper unit, called the P

hydrite and delomitic achydrile
A lithologie descrip&icn‘of the P inberval rocks is given
here. The rocks are descritved from core chips from one-Ifcot inter-
vals in the Paillips #4-1 Hoehn well, XE SE Sec. 13, T. 152 ., R.
102 W., McKenzie County, Morth Dakota. 4 log of this well is shown
in Figure 2. Sermple depths are adjusted to mechanical log depths

Cores

P interval

1364659 golcmiﬁe, dark gray brown, cyrptocrystalline, amhydritic,
ence

13849-51 amydrite, dark gray, crypbecrystalline, dolomitic.

13651-82 Eclcnlne, modium brown, microcrystalline, demse, anhy-
dritic.
66269 Dolomite, dark gray brown, microcrystalline to crypto-

crystalline, azhydritic, algal structures.

1366984  Dolemite, tan to medium gray broun, microcrystalline,
flnvLy bedded , d_rk layers of carbonaceous materlal,

calcarecus colitic structures, few fossils.

1368486 Dolomite, mﬁdium brown, microcryctalline to crystalline
poor porosity, fractures fill with amhydrite crysials.

13886~-90 Delomite, dark gray, microcrystalline, algal structures,
' calcarecus,
13650~92 Dolemite, dar i gra y rown, cryptoerystalline, dens

anhydrit 1c aburndznbt caraonmceaus material.



13692-94

13694-701

13701-02

13702-03

13703-04
13704-07

13707-10

13710-16

13716-22
13722-2)

1372h4-33

13733-36
1373646

13746-50

13750-54
13754-59

13759-€0

Dolomite, wrown, crystalline, noor
porosity,

Dolewite, dan, crystalline, fgir imtercrystalline po-
rogity, cooliltic, slightly calcareous, some carbona-
cecus .3u@rlul.

dark gray brown, microcrystalline, dencse,

limestone, with large ckert nod-

ules,

ten, microcrystalline,

Dolomite, tan, crystalline, oolitic, good porosity.

Dolomite, dark gray, crystalline, demse, with scattered
vugs flllad with carbonacecus maberial.

tone, tan, cryst alline, gromalar, fair to good
idy, black carb o;acbous m:nurlnl appears to bte
1, becoming dolcemitic at 09 fect.

Doleomite, tan-medium browz, gramular to microcrystal-
line, fair Lo goed por ""“J.

gray broun, crystalline, fair porosity.

Dolomite, mediuvm t¢ dark gray, coarsely crystanl.e,
ilarge Oclluc—pl°0L1L8 ol GOIOmlte, calcareous cement.

Dolemite

, dark gray, crystalline to granular, fair po-
rosivy, ira

ctures Lilled with carbonaceous materlal and

calcite crystals.

Dolomite, black, microcrysialline, guite dense, becom~
ing very shaly.

Dolermite, medium to dark gray brown, microcrystalline,

by
fairiy de use.

Dolomite, dark gray, microcrystalline, motiled with
light gray dolomite, some pyrite and anhydrite crystals

at L7 feet.

Dolomite, dark gray, crystalline, calcarecus, with
pieces of woody material.

Dolemite, dark gray, crystalline, mottled, anhydrite
crystals.
‘ulRESUOAv, dark gray, microcrystalline, with large

crystals of calcite.



13760-61 Dolomite, medium brown, crystalline, motiled.

13761—65 Limestone, dark gray vo black, microcrystalline, denze.

£

Fuller (19061, p. 1348) placed an arbitrary lower boundary
on the P rhythm carbonates bulb stated that they were about 130 fect
‘thick near Williston, Horih Dakota, which correcaponds to this writer’s
thickness (Plate 5). In this report the base of the P interval was

chosen at the Phillips #A-l Hoehn well on the lowest porosity zozne

on the laterleg (Figure 2). Surrounding wells were correlated with
it and the lower boundary of the P interval was then traced through-

out western North Dakota.
Fuller, p. 1348, described the P rocks as follous

in the central part of the basin they contain an

f & pox anic material nairly remains
of bryozoans, corals, crinoids, and bra 1opocg in a
strongly mOﬁuluQ dolomitic limestone matrix . « +
Mudstone and pseudo-oolitic rocks are increasingly nu-
merous nearer the top of the section and seem 0 repre-~
sent a phase of precipitation close to - the f{inal deposit
of compact, very finely crystalline bedded anhydrite,
much of which is interlaminated with dense aanhydritic
golomite.

< -

The Pu interval in the eastern portion of the study area con-
sists of a fine grained dolomite which has a low resistivity on elec-
tric logs. Cross sections E-E! (Plate 13) and F-F' (Plate 1L) show
the transition from an inberbedded dolomite-limestone sequence to a
fine grained dolomite on the east flank of the basin. All wells
east of a line trending parallel to the periphery of the basin, ap-

roximately LO miles west of the basin hinge lirne (Figure 3), con-

tain this type dolomite in the Pu unit (Plates 13 and 1L).
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cally consists of a baszl dolomite gveraging 30 feet thick with thin

- 1, R A . L. 4 1 5
25 Zhizg uniit is charccteristically porcus and

interbeds of limecione.

(M
3
Q
a3
o)
£y

et o et S A .o =5 3. 3 . &5
DA gone., It ig a major producing horizon in

is termecd the
oil in the Fryburg and Eleven Dar Flelds produce from this sone.
Overlying the "U" zcne is 2 demse limestone which veries
from 25 do L5 feeb in thickness. This unit can be observed on Plaie
13 in the three wells 3588, 4280, and LO75, in the western part of
the cross scciion, as a highly resistive bed oz the laterolcg. How-
ever, within this unpil ) rapid facies changes occur in gome areas,

such as in the Fleven Bar Fleld., Iun the Hunt #1 MN.P. R.R., the wp¥

zone consists of dense, microerysialline limegitone bul in the Hunt
#3 N.P.R.R., just 2 1/2 miles scutheast, it coasists of a porous,

granular dolomite (Plate 13, wells LO75 and 42Ll). This dense lime-

stone prooadbly acts as an upper seal for oil in the "D zome below,

‘The upper perd of the Pu unit consists of slternasting dolo-

32

mites and variably dolemitized limestones, which vary in thickness

0,

gnd porosity. It is termed the "CH zone{and is the major producing
zone in the Ordovician-Ticga discovery well, Amerada #2 Lalim, 1B
E Sec. 35, T. 158 N., R. 95 W,

Gverlying the Pu wnit is the Py anhydrite, which is an ef-
fective seal for oil in the Pu unit. A% the top of this unit is the
argillaceous bad with its distinctive "kick™ on the gamma ray log,

making it an acy correlation point throughout most of the Williston



In the southwesiern part of ths state, the P» urit consists
two thin anhydrite beds separadted by a dolomite bed (Plate 13,
s 3588, L280, and LO75). Porter and Fuller (1959, p. 152) cal-

the lower anhydrite P, axnd the upper, Q. Horth and easgt of this

the two anhydrite beds merge, forming one single unit of anhy-

area,

drite. However, near the ceniral part of the bagin, the Py is pre=-
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Yorth Dekota. It shows that this
eastern part of the situdy area and has been affected by numerous

high areas. In the cenbral portica of the basin, its thicknress is
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Depositicnal enviromment of the Pu rocks was similar %o that
of the lewer Red River uwhich was a shallow sea occupying a steadily

2 3

subgiding basin. It is suggested that the fine grained dolomites
of the Pu unit in the egstern part of the study ares reprssent a

(1955, p. 145) said this

shell {ype, penesaline envircmuent. Slos

4]

£

nviremment is characterized by deposition of evgporilic carbonaies,

5 anhydrite. The dolomite-

chicefly primary dolomite, inberbedded wi
is typically dense, unfossilifercus, light in color, and finely la-

mingted. This appears to correspond o the Pu dolomite in tne eas-
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The followinz is & ltihologzi

Rt

Y -,

-foct imborvals in the Paillips #4-1 Hoehn

©

the R interval at on

.

well, HcKenzie

¢

ounty:

Cores:

R interval

Ryt 13591-98 Arhydrite, dark gray, microcrystalline, dolomitic,
e becoming pure anhiydrite abt Si.

line, finely in-

13598-600  Aimhydrite, da ra ; i s
: Setet ‘ lemite, pure snhydrite at 99.

13600-02 Limzgltone, dark gray, crystalline, fair intercry-
£o5iline porosity.
R,: 13802-1 Dolomite, tam, finely crysualline, finely bedded,
-_— fair indtercrysetslline porosity.
13610~17 Dolemite dark gray brounm to black, microerystallire
to erypicerystalliing, scattersd with black organic
material, lithographic at 12,
Ry: 13617-19 Limestone, dark gray brown to black, microcrystal-
—— line, very carbcnacecus.
13619-27 Limestone, dark gray brown, cryptocrystalline, with
calcite crystals.

13627-L2 Iimestone, wmediuwm to dark gray brown, microcrystal-
ine, azbundant calcite crystals filling vugs, fos-
sil btrachiopocds at 29.

136h2-48  Dolomite, dark gray brown, dease, microcrystallins,
calcareous.

he average thickness of the Ry unit is 35 feet, but de-

=3
i
o
£

-

creascs anomalovsly to 22 feet in central McXenzie County (Plate 10).

in the central part of the basin, the Ry unil consisis of dense, fos-

e T E) s
siliferous, fragmental limegtionz which is very carbonsceous. It has
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wnlfora reocistivity on the lateroloz curve in

a distinctively hign,

3 - G S G o e P PP B TT g g S
f western orth Dokota (Plates 11 and 13). Houever, ix

most areas ©

Eo) o ate T oY e,
i UDNLT ALy

pivide County, ihe i

o

It is
with other wells in western lorth Dakoia.
Overlying the dense¢ limestones of the Ry unit is a porous

dolomite bed called ths R ni also referred to g5 the YB® zons,

o
£
s
[
et

It consists of predominantly recrystallized, seccondary colomite hav-
ing relatively high porcsilty. It can be traced ccansisteatly throvgh-

out all of western North Dakota, varying ia thickmess from 10 to 15

L

feet, as seen on &ll cross sections. Ils comparatively low resgisii-

vity, uniform thickness, and stratigraphic positvion gbove the dense

1

Rl limssiones makes it easy to correlate. In the Cedar Creek (Bowu-

[ 5]
e

man County), Bleven Bar (Slope County), and Euffalo Creek (Stark
County) Fields, it is the major producing horizon and has produced
more oil in North Dakota than 2ll other Red River zomnes.

The R3 unit iz an amyydrite bed that overlies the porous Ry
dolomites and acts as the upper seal for any oil occurring in that
zone. It also is guite uniform in thickness, averaging 10 feet, butl
reaches a maximum of 20 fest in southern McKenzie County. Apparent-
ly this thickening occurs wﬁere the Rl unit thins, as in the Shell-

State #32-16-1, well 2584 (Plate 10). The Ry azhydrite is not as

1

-

extensive as the ?3 anhydrite and pinchesg oub in the eastern edge

v e gy

of the study area (Plaste 13). Itz eastern limit is approximately

zlong 3 north-south line from Canada bo South Dakota passing through

Hinct, Korih Dakota.
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tion. The iscpach map of that interval (Plate 7) shous that it ani-
3~ e v o o Ak kN 3 - 43 e o e

foraly thickens toward tihe center of the basgin. 1In the easLernnmeso

study area it thins ‘o only 9 feet from a maxdmum of 69

feet on the ezst flank cf the XNosson anticline.

A lithologic description of the I interval from the Phillips

#4-1 Hoehn well is given here:

Cores:
F interval

13520-30

13567-76

3570~-91

Limestone, dark browan %o black, microcrysialline “o cry-
pbocrystalline ;) very argillacecus, platy, fossil brach-

Limegione, dark ”“Sj brown, crypuocrystalline, very
dense, fossil trachiopeds at 32, chert at L5,
Limsstone, dark brown. microcrystalline, fractures fil-
ed with anhydrite, pyritic at L9, very carbomaceous at

ﬁ%nyﬁrite, derk gray, dense, cryptocrystalline, becom-
ing dolomitic at 66,

Dolcuites, medium broun “icroc*ystslliﬁs, poor inter-
cryshalline porosity, finely laminoted,

Linmestone, dark browa Lo black, cryplocrysiallize, cal-

T interval consists of predominantly dense, carbonaceous

dark brown 4o black limesteons with sbundant brachiopods near the

top. n west-ceatral NVorth Dakota (Plate ll) & thin argillaceous

dolomite bed, 3 to 5 feet thick, cccurs at the base of the inlerval
followed by the dense limestores. Approximately in the middle of

3

e interval, a dolomite bed, 5 to 10 feet thick, is marked by a
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nan gone, the UpPeIw =t porozilty zene in the Red River Fornmation.
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This zone is Lest developed cuay from the coemicr oi tae basgin and

is most impertant in the Cedar Creek Field whers it is a major oil

producing rorizon (Plate 9).
MAN eoynm wd

In the eastern porticn of the study area, the "A" zone mi-~

grates upward in an easterly direcction, cceurring at the top of the

+3

*

|

W

W

o
A4

nation in the Cardinel #1 Bierwagen, SJ 1B Sec. 1
oxrna (=] s b
R. 90 W., Grant County. The upard migraticn of this zone can be

" .traced from west to east on cross section C-C', Plate 11.

A %thin amhydrite bed, 2 to 5 feet thick, is also present in
the F interval as seen in cores, but is not Traceable on mechanical

logs, Fuller (1961, p. 1350) outlirsd its areal extent, which is

The uppsrmcst para ¢f the interval is dense limestons over-

lzin conformably by the Stony Mountain Formation. In the interior

B

part of the Willisglon Busin, Uhe Stony lMouniain consists of about

75 feet of vcry dark gray and brown, srgillaceous limestons with

[

interbedded shale (Fuller, 1961, p. 1349). The high radioactivity
shown on the gawns ray curve provides & good marker for the two for-
mations,

The range of rock types in the R and P intervals is similar
to those in the P interval, bul @eposits ere thinner, I is likely
that the P inbterval pinches out 2 éhcrt distance east of the study

ER PN

area in central Forth Dakcta. Maller (1961) suzgesta that the suc-

=
t‘.t

ceszively thinmer depogils of ithe gedimeniary rhythms and tae shrink-

ing evaporites indicate a decline in the raic of basin subsidence,

Cﬂ
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he major structural clemend in Korth Dakota

1984, p. 37). 1In Red River bime, it was a rapidly sub-
ntra-acratonic basin surrounded by a wide stable shelfl,

s

coverad by shallow waters of a huge epliconmitinermbal sea. According

to Sandberg (1962, p. 116), the domirnant structural grain trends

¥. 30° W., and secondary structural grains trerd M. 55° to 60° B

ard ¥, 29 B, Eézy linear structural features within the Williston
Basin trend roughly in ome of those directions.

Cther major structural ele cmerts affecting Red River sedimen-

.

tation in western Horth Dakcta were the Nesson anbicline and the ba-

7

sin hinge line definsd by Ballard (1963, p. 32). Miror structura

s

fegtures inciuded the lzrcer High, the Ward High, the Divide Lou,
and the Billings Do"e, Flgure 3 shews the location of these struc-
tural feabures in wesiern Horth Dakcta.

ihe svructure conbour map draun on top of the Red River For-

mebion (Plate 8) indicates a gradual dip of approximately 60 to 80

| feet per mile toward the cenitsr of the basin. Dips appear to bs
glizghtly greater on the casterm Fflank of the basin than elsewkere

side the hinge line.
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R. 9L W. This was also the cenber of moximunm accumulzition dur-
- - ™. 2 U T e Y ‘aL -l . ER
z lower Red Hiver dime (Faller, 1961, p. 1345). Houever, the

s

structure map of the Red River (Plate §) chous that the presexn

ot

5% a fow milcg east of Williston.

ﬁ)
.
£
u

structural center is located
This dndicates that the bogin center has mizrated back $o the west
where it was during Winnipeg (Middle Ordovician) time. Ballard
(1963, p. 35) shows the bagin depocenter almost continucusly mi-
grating northwestward from Red River wmbil Duperow (Upper Devonian)

timz, when it began migradting esstuard.
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anbicline in the P interval indicates that it wasz either undergoing

slight wplift or retarded subsidence. A north-south structural

cross section throuzh Tlozz and EDsaver Lodge Fields of the Red River
Formation illugtrates the dramatic changes in both structural posi-

tion and stratigraphy of thst formation (Plate 15). The Tioga Field
is the siructurally highest field on the Hesson anticline, and the
fields scouth of it are at progressively lewer siructural positions

personal communication, C. B. Folsom)., It is interesting to ob-

/“‘s

gerve in the Amerada #9 H. D. A", well 1385, which is struectuall;
182 feet low bo the fmereda #1 Peterson-Davidson, the great change

in facies of the P interval,
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The basin hinge lire delinced by Eallard (1963, p. 32) pos-

- - 3 3 yn ARG JOPGN SO - = el
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trend north-scutz through the central part of Horiik Dakota. He noted
that changes of facles commonly occur over the hinge line in seversl

of the pre-ilississippicn formstions. This is apparently the case in

the upper Red River. Ia the P interval, the limesiones, dolomites,

and evaporites in the deseper basin change facies updip to fine grain-
ed, dense dolomite. This chacge cccurs in a line That roughly par-

zllels the hinge line, but is west of it, Closer spacing of the con-
S

tour lines on the isopachous mspg of the three intervals and of the

ccmbined upper Red River suggests the effect of the hinge line on

sedimentation. Houcver, a study of the formation in central and

eastern North Dakola would give a clearer indication of its effect

by .,

Laird (1964, p. UO) rcted that structural Yrends west of the

hinge 1ine are generally morih or northwestsrly; east of that line

+ . X -~ g - r . 5 [ S — . "
vaey are northerly, noritheasterly or almcst east-wesli. He also sug-

-

gasted that these are lines of weakness that may have been rezcti-
vt pﬂrlodlc i1lly over much of geologic time., A possible example
of this is the rscent earthquake in soubth-central Horth Dakota in

July, 1968, which had an intensity of 4.5 on the Richter qcale.

A structural high of unknown size in south-central Mercer
County, czlled the "Hercer Hizh' iz defined on the lsopach ol the P

interval., The Kelly #1 Leutz, IW KD Sec, 28, T. 142 N., R. 89 W.,
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Mercer County, &hacus a thimniprg of about 20 fest in ths P intorval.
< t b . g P B T I 1
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esh-central Mercer County in the Poe and Morrison Formations. Ap-

parently, this structural high was perdiedically active during geo-

logic time and mzy be related to movement in the baszement rocks.

?

. <04 9 VIR F SRR - : - .
Laird (198L, p. 41) showed numercus linear trends in south-central

Mercer County and believes thet these trends, regardless of age, re-

- .

flect structural conditions in the Precawbrian basement .

The Ward High ern Ward County and is best

E defined on the P imbtervsl igopesch (Plate S) by thinming of 20 to 30
|
feet., It is also reflected in the F‘interval and total upper Red
River isopachs by z structural ancse trending socuth Jeat—n hea
Fuller’s isopach (1901 . 1351) of the combined upper Red River and

lover Stony Meoumbtain Formation also shows a prominent structural

nose in this ares.

Divide Low
" In western Divide County 2 smsll structural low is marked
by thickened sections in the K and F intervals in the Pan American

#1 Raum, I& SW Sec. 26, T. 162 H., R. 101 W. This well is also

b 3
structurally 80 feet low to the well less than a mile from it. Ap-

parenvly, it is a2 localized Ieature and was not active until after

depositicn of the P sediments.



e
Ond

LEVOR

¢ El

o
&1

chent

-
i

21 struciure e

lins

ic

is bro

. .
Tyt
i

S AT
v

g

a o

iszopack

the

YRRV

2

©

Kensz

o
{
2

hern T

SO0

a

~

ard

derson (1966) also noied a northw

Aom
Lhh&

Joic]

.

ps on

m

ale

<
Wl m

STy

7
s

)

T
A

and ¥

“hrough

)

i

s), ext

Lvaceou

e e
(bfe

in struciure

rend reflected

o3

ormally

= e
e

<
oe

L4
@
9
2
)
2]

n of

itio

ng depos

i

most active dur




(o N Py )]
& ! O [} 1 L3 £4 Ka) b5 ] A3 .
v Q ! S ! ] o Q £} Q 1 3 3 J
o] ) bl [} 3 Q 7} b " 4 @ T3 +2 Q aQ
4 K Q st 3] £ 0 ot o . 43 4 Q 43 n £3 .
o] 42 42 (2] © & o ] +> o} « o4
b h 5] Q) [ o A o Q 0] 151 42 ny 3]
> ) g a9 L4 O ao"d o« H B o 0} 42
3 3} | 4 2 K 43 e &3 e 423 (o} o 4 4 1 A2
; " b + 2 0 @ £ o 8 9 o o
‘0 ;3 el &3 - ()] o] & L) @ 3 +2 1 f4 2
@ 4 & EE I -1 9 < e T 63 ¢ b )
o] 13} 2R | [« B o 1] ] Q 9] (o]
43 [2] ~ £3 P (AN b [¢] 1)) 3 3] o — (v =
6] ] SR B o 5} 0 o0 ~ 4. O B 51 i3 I
A e i Q o3 4 (%] Q o o] 3 (5] Q n n
42 () B € 2 0y 0] (0 49 e bt ] © [ > I
124 U] O o Q 151 5 [T Y 9 0 .
< S ] f4 13} 03 ~ 4 K&l (0] g 4 oy r
0 O P o g w9 g w4 N 9 o 1 o o
. fo B 0O @ £ 3 8] 3 o) ) 9] o
] QP T 42 o B | 3] &t @ 3 M a i
3 54 3 o] 43 - 5] . Q g 43 [ B E Q (9]
o4 [ ) . O i B a3 o wd 2 2 b
] Q 8] L] [} [} 4 i 1] (o 1 33 ja R (i) i m
o BH o 0] [¢] o m [+ 0] [ov ] £ o]
2 [ B | 3] o > o) £1 £ 5] 3]
9] o [re] B S -~ s £y e ] 5] Q 5 e
o Q ™~ [+ I 0} 9] LI 0 % m
Qi ~4 [} ) =3 e £ 5 €3 0 g 43 : L
w42 ° . 0 [0 w 8 o g R | £ a q
4 5] £ £ €3 43 o by < o] 4 0 ) B 4
€3 3 9] o £y £a ¢l (3} Q 4 %4 Q Q 3 [0} 2] m [0}
o> 2 o 4 ) o) 1 Ra %] 4] 4 ® o mm 4 .
84 43y 5 = < ¥ [ S B ¥~ o o) < & (8] S Y
© . o i e 0 4 fy it %4 a5 ] o
£ e t 3 (2 S @ o pd 6 (o I 3 [5) o
<3 ] 0 Q © Q [0} £} 3 15 S ) 0 Q o 2y Q L] g
» ST K] i 8y 1 3 4 0 1 € L4 Ea 4
i3 0) i 0 42 € £ &) i . o & 6 43 53 ) i3
b O £3 o) £l it et 3 0 £ o J 1 £ Ks| ST | v} =2}
Gf ot W g " o Y S+ S ) B B S s .
H) B “ © | ST B 53 o+ ) s S| £ % ] Q £3
N ™ 4 © [5) 1 (9] el b £ 1 1] Bal i
s 0 A ~ Ly By 43 Q 0] o 4 o3 & £ [ ~ £}
o LN <N £3 R I < RN ] P 0 o]
P S b ] i £ PR I v SR S I 2 S B B £
A ¢ ¢ @ [N Y S P o< o~ 3 o B
i 1) (0] iy ) Ry 9] Qg o Q4 ot
3 €3 2 B . S | P& &1 Pi] 3 < i (5] o] 3]
OB 9 © 1 Hoow kg i o £ Q
] Sood o g g g 85 0 | 0B 01 O
o kg e o PR ] &) | £ o 1 [9) SIS 5 14
@ 4] 9] h 1 . £ i I £3 0 €7
42 o %y Q 5] 0} R g 1 o PR s 4 0
(4] 2 [»] (3} ol g 3 42 i Q 3 f4 2]
3] 193] I B [l n O 3 o] £ Ia} Q o oo
-1 3 0 ¢} 4 wd L] A2 > +3 3 2, O oo [ ]
@ mw A3 Ia] ord fu 5] 4} 4 o
w4 ES B © EE e B A LU B T ) I B &
m - ,._c , % m ~ T3 ..m,m ) m w. aﬁw. m w.u
. . ] o] B! . 3] o B = " b4
43 W © Q A I~ B [ 13
o ] o ] ot o n 0 " 5] 3 4 & o
2 Q o @ o £4 a S ) 43 £ £ Ly o 193
5 S B RO - B O B
: v ] -t , f, 5 [y b3
Fey A8 8 w5 g o= 0§ 2 B 0O o 49 b B




MINERAL COMPOSITION OF UPPER RED RIVER
UNITS ANALYZED BY X-RAY METHODS

TABIE 1

Well Name, Composgitions Well Name, Composition®
Depth, Unit Anhy. Cale. Dol. Qtz., Feld. Depth, Unit Anhy. Cale. Dol. Qtz, Feld,
Amerada #1 Amerada #9
Iverson~Nelson N. D, uAw
12690 F 6 L T 13250 Ry 8% 1 %
12700 F 1% 2% 1% L% 13275 P & 9% T
12715 F T 9 1 T 13285 Pu 9§ T T
12735 Ry T 10 T 13300 Pu T T 9% T
12756 Ry 10 T T Amerada #1
12775 Base Ry 5% L% Ulven Unit :
12786 Pq L 6 13040 Pu 2% 5 T
12800 Pa 1% 8% T 13048 Pu 5 &
12830 Pu T 9% T T 13055 Pu 10 T 7
12850 Pu T 95 T T 13065 Pu T T 9% T 7
12875 Pu 5 9 T 13073 Pu Lz 5 T T
12950 Low R.R. 1 9 T 13080 Pu 9 1 T
Amerada #9 13090 Pu T 1 9 T T
N. D. "aA" 13100 Pu T T 93 T
13176 F T 10 T T Amerada #1
13185 F 9% 3 Bakken
- 13194 Ry 6 2 % 1 12980 Pu 4 9% T
13215 T . 81 9% T 130(2)0 Pu 9§- L T
13020 Pu
13230 By i 1 7 13920 Fu % Eg % T

*Expressed in parts per ten
T = trace, less than 5%

1€



' TABIE 1--Continued

Well Name, Composition Well Name, Composition
Depth, Unit Anhy. Calc., Dol., Qtz. Feld. Depth, Unit Arhy., Cale. Dol. Qtz. Feld.
Texas #1 Texas #l
Garland : Donahue
12997 R, ‘ 9% T 13930 Ry 10
13020 Ry 10 T T 139L0 Ry 9 1
13040 P 8 1 T 13960 R] _ 10 T
Amerada #1 13975 Ry 1y 8 T T
Antelops A _ 13990 P 1 84 T
13110 F 74 2% T 1L010 Pé T 9%+ T |
13130 F 5 3 7 14020 Pu 9 £ i
13145 F 10 T Shell #lh-13-1}
13150 F T 9% T T 8240 F 3 5 Wy 7
13160 F 10 8275 R, T o T %;
13174 F T 2 8 T 8290 Ry 8% 1 &
13180 9% 1 8310 Ry 4 2 7% T T
13195 Ry 9 1. 7T 8328 Ry 1 % 9
13225 R; 6 I 5 83kl Pu T 9% T T
13240 P 9% T T 8355 Pu 95 T T
13250 Pg 7 3 8368 Pu 2 - 13 £ T
13258 Pa 10 T 8385 Pu 1 8% 3 7
Texas #1 8410 Pu 10 T T
Donahue ' 6451 Pu T 5 5 T
13860 F 9 5 3 8Ll Pu 6 3% T
13880 F 7 22 % Shell #i2-34-9 |
13890 F 3 9% T T 8170 F 3 2 3 2
13898 F 9 T 1 8180 F T 1% 8 & T
13920 F 7 ¢ 8195 R4 3 5 5 1

et



TABIE l--Continued

Well Neme Composition Well Name, Composition
Depth, Unit Anhy. Cale, Dol. Qtz, Feld. Depth, Unit Anhy. Calc., Dol. Qtz. Feld.
Shell #l42-3A-9 . Hunt #3
8235 Ry % 2 7 T % NPRR ,
8252 P3 1 5 3% % 11430 P, 49 51 :
8280 Pa k 55 T % 11470 Pa 95 3 2
8300 Pu 10 T T 11525 Pu : 96 3
8320 Pu T 9% T . T 11535 Pu 95 3
‘8335 Pu T 7 3 7 Carter #l
8356 Pu T L hy T 13 N. Dak.
8378 Pu " b% 5 T % 6510 F 1 77 21 1 w
6530 R, 6 70 26 2 2 et
Samples analyzed by detailed X-ray method 6560 R 2 91 Y 2 '
Composition (100%)** 6640 Pu 3 2 87 6 2
Hunt #1 ’ 6910 Iow R. R, 56 L1 1 2
UsA-8 Gulf # :
11247 By 96 3 1 B. Pierre
11286 P; 90 10 128l1 R, 7 89 1 3
11300 Pg 19 72 9 1 12939 Pu 99 1
11332 Pu 88 9 3 12960 Pu 2 96 1 1
11370 Pu 8L 1h 2 T 13000 Pu 95 1 L
11395 Pu 17 80 1 2
11400 Pu T 1 89 kL 6
11L05 Pu 2 gk 2 2
Hunt #3
NPRR ,
11375 R, k 1 91 1 3

¥#Composition (100%) X-ray analyses only
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TABIE 2

APPROXTMATE MINERAL COMPCSITION OF
THE UPPER RED RIVER UHITS

Unit - Conposition .
- Arhydrite = =~ Dolomite Calcite
F 0-5 30-35 55-60

Ry 70-75 15-20 0-5

R 0-5 90-95 0
Ry 0-5 20-25 65-70
Py 85-90 5-10 0
P@ 0 75-80 15-20

A relationship can be seen between mineral composition and
porosity (laterolog resistivity) in the Red River section (Plate
3). Zones of high porosity (low resistivity) are generally com;
posed of a high percentage of dolomite; those with low porosity
(high resistivity) are either limestoﬁe or anhydrite. The arhy-

drite can be distinguished by its stratigraphic position and the

" presence of marker beds above and below it on the gamma ray~1og.

Table 2 indicates that the achydrite beds are typically as-
sociated with dolemites, which is a common relationship. The two
major limestone units, the F and R,, ars typicaliy 6f dolomitic
limestone, contaihing 20-35 percent dolomite. However, the F in-

terval contains the A zone, which is commonly a pure dolomite.

Microscopic Analysis

Sixty thin sections were prepared from cores of the upper

Red River Formation to determine the texture and composition of

these units. The X-ray analyses were used to aid in identifying
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minerals in thin section, Selected thin sections were then photo-

graphed and are illustrated in Figure 5 and 6.

Porosity Development

From X-ray, microscope and sonic log studies, it is com-
cluded that the greatest porosity in the Red River Formation occurs
where secondary, rhembic dolomite has been formed. Values of poro-
sity in some zones reach 25 percent, determined from the sonic log,
but rarely exceed 20 percent., The "B" zone typically has the high-
est porosity of any zcne and consists of 90-100 percent dolomite.

Murray (1960, p. 66) stated that, quantitatively the most
important Horth American carbonate pore type in terms of oil and
gas preduction is found in sucrosic dolomite. However, the origin
of dolomite and the process of dolomitization has been a mystery of
geology and is little understood. Deffeyes, et al. (1965) found
- dolomite beiﬁg formed today in supratidal flats of arid climates in
association with waters that have been evaporated to the stage of
precipitation of gypsum. The significance of this is that the pre-
cipitation of éypsum causes a significant rise in the magnesiuwm to
calcium ratios of the waters, thus favoring the replacement of cal-
cium carbonaﬁe minerals by dolomite. Thus, the common association
of dolomite and anhydrite results, A

Weyl (1960) suggested that sucrosic dolomite is formed by
the growth 6f randomly oriented, uniformly-sized dolomite euhedra,
followed by dissoluticn of the nonreplaced calcite. Rocks that are
ﬁnde;going dolomitization initially show a slight decrease in poro-

sity until the dolomite crystals form a space-supporting’framework.
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Figure %&~-Phot9micrographs of upper Red River cores.
A. Fine %ralned dolomite (Pu unit, A.P.C.-Ulven, 13,0L8'

C'

Fossi
Anhydrite replacing fossil in‘doiomitic limestone (
Socony-Jacobs, 10,257').

Galena inclusion associated with anhydrite (white) in fine
grained dolomite (Pu unit, Shell L2-3A-9, 8280').

iferous limestone (R; unit, Texas-Donahue)’l13 9%5').
ﬁl unit s



Figure 6.~--Photomicrographs of upper Red River cores.

a.
B.

C.

D.

Coarse rhombic_dolomite in contact with partiallf dolomitized
fossiliferous limestone (Pu unit, A.P.C.-Ulven, 13,100'").
Stringer of coarse dolomite in finer grained dolomite matrix
(Pu unit, A.P.C.-Antelope A, 13,258'),

Contact of dolomite and fossiliferous limestone (Pu unit,
Shell L2-3A-9, 8378%).

Contact of dolomite and limestone separated by anhydrite

(Pu unit, Shell 14-13-1kL, 8L1O').
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As the dolomite comtent increases, the porosity and perme;bility show
a marked increase.

I% is believed that the pkacess of dolomitization is the

most important process that formed the porous, secondary dolomite

zones in the upper Red River Formation.




PRODUCTION HISTORY

General

There are presently eight oil fields producing from the Red
River Formation in North Dakota and a ninth that was abandoned.
The Red River discovery well was the Amerada #l Iverson-Nelson Unit,
NE Sec. 2, T. 155 N., R. 96 W., in Eeaver‘Lodge Field, discovered
on December 3, 1957, but originally completed as a dual producer in
the Devonian and Silurian, The largest Red River oil field in North
Dakota, the Cedar Creek, in Bowman County, was discovered in 1960
and has produced approximately 80 percent of the Red River oil in
the state to date. However, with the discovery of four new fields
‘in the past two years, their total monthly production now exceeds.
the monthly production from the Cedar Creek Field. The newly dis-
covered Red River pool in Tioga Field, which is still being de-
veloped, could ‘possibly surpass the Cedar“Creek monthlj production
in the near future, Tablev3 shows the production statistics for
all Red River pools in North Dakota through May, 1968.

Total cumulative gas production from the Red River Forma-
tion through January 1, 1968, was 22,206,6&5 MCF, with 96 percent

of that total produced from the Beaver ILodge Field.
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TABIE 3

PRODUCTION STATISTICS FOR RED RIVER POOLS
IN NORTH DAKOTA THROUGH MAY, 1968*

Discovery APT Approx. daily Total cumul,

Field Wells date Gravity average/well oil prod. (bbls.)
Beaver Lodge 3 Dec., 1957 T ——— 6y, 216
Little Missouri 1 Jan., 1958 31.3° 20 BOFD 103,0L47
Writing Rock 1 Feb,, 1958 3k.00 P&A 16,008
Cedar Creek 35 Feb., 1960 29.00 50 BOFD 5,500,142
- Fryburg 1 Apr., 1963 50.9° 16 BOFD 39,190
Eleven Bar 2 July, 1966 b7.5° 130 BOPD | 216,828 =
Buffalo Creek 1 Oct., 1966 49.0° 130 BOPD 86,669 ©
Medicine Pole Hills 1 May, 1967 L5.0° 28 BOFD 11,988
Tioga 3 Aug., 1967 . 50.1° 365 BOPD 135,862
TOTALS L8 ' 6,753,947

*Information from Officisl Oil in North Dakota, May, 1968, North Dakota Geological Survey
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Producing Zones

Lovier Red River Formation

The first oil production from lower Red River beds in North

pDakota was in the Amerada #B-1 Ives, in the Tioga Field, completed
on January 2, 1968. It flowed 225 barrels of oil in 12 1/l hours
after being perforated and acidized in the “F" zone. The only other
well that has been tested in this zone was the Amerada #1 Boe-Qlson
in Beaver Lodge Field, 15 miles south of the Ives well. It flowed
331 barrels of salt water with a trace of oil in 8 hours.

'VHost Red Hiver wells in the state are not drilled to this
zone because the lower Red River is typically dense and had no pro-
duction uﬁtil 1968. However, along the Hesson amticline, several B
wells have good porosity developed in the "F" zcune (Plate 15).

The "E* zone (Plate 2) does not produce oil in the state but
was tested in the Hunt #1 USA-8, WE S Sec. 8, T. 136 N., R. 101 H},>
Eleven Bar Field, Slope County. On drill stem test, 15 barrels of
oil and 23 barrels of water were recovered after 3 hours of swabbing,

but it was not completed in that zone,

>Upper Red River Formation
The four porosity zones in the upper Red River, "A," "B,"
"C," and "D" are all productive in various parts of the state.
Table | shows the producing zones in various wells from Red River
pools in North Dskota. It indicates that the "A" and "B" zones are
the most productive alcng the Ceda; Creek anticline, and the "C*®

and D" are more productive along the Nesson anticline. In general,
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the "B," "C," and D" zones produce in a wide area of the state, but
3

the "A" zone is limited to the Cedar Creek area.




POROSITY ZONES IN THE RED RIVER FORMATION
THAT PRODUCE OIL IN NCRTH DAKOTA

TABIE L

Field County Well Hame Producing Zones
Beaver Lodge Williams Amerada #l Iverson-Nelson c,D
Amerada #3 B.L.0.U. B
Iittle Missouri Bowman Carter #1 Johnson A,B
Writing Rock ' Divide Kerr-McGee #1 Johnson c,D
Cedar Creek Bowman Shell #23-35B-21 A,B,C
Shell #li3-10A-4 B,C,D
Shell #L2-3A-9 A,B
Shell #1L-13-1k B,C
- Fryburg Billings Amerada #8 Scoria c,D
Eleven Bar Slope Hunt #1 USA-8 B
. ‘ : Huht #1 N.PaRoRo B,D
Buffalo Creek - Stark Texaco #L NCT-Schank B
Medicine Pole Hills Bowman Hodges #1 Hestekin B
Tioga Williams Amerada #2 lalin B,C,D
Amerada #B-1 Ives 'B,C,D,F

€N



ECONCMIC GEOLOGY

Known 0il Fields

The Red River Formation produces oil in eight fields through-

out western North Dakota. Most of the known oil occurrences are lo-

cated along the two major anticlines in the state, the Cedar Creek

in Bowman Couniy and the HNesson in Williams County.

Characteristics of Red River oil fields in North Dakota are

the following:

l.

2,

3.

Most accumulations are located in structural thighs.”

The pay zones are the four porosity zones, consisting
primarily«of dolomite. '

Effective seals are present over each porosity zonz;
the R, and P3 aphydrites provide an upper seal for oil
in the B and“C zones; the Stony Mountain Formation
seals the A, and dense limestones seal the D zonme.

Permeablility barriers apparently surround or are adja-
cent to many fields. In Eleven Bar, Fryburg, and Buf-
falo Creek Fields, offset wells that are structurally
higher than producing wells, are nonproductive. It is
interpreted that the barrier is caused by either an up-
dip change in texture or lithology."

Abrupt facies changes in both producing and non-pro-
ducing intervals occur in several fields. An exanmple
of this is in the Eleven Bar Field, where the middle
dense limestone unit of Pu in the producing well,
changes to a very porous dolomite in the dry hole.

Some fields appear to be related to structures in the
Precambrian basement rocks. An example of this is the
Beaver Lodge Field. ' '
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Futurs Possibilities

Most of the present exploration for Red River oil is based
on seismic information,‘since stratigraphic control is sparse. The
most favorabie'area in Rorth Dakota appsars to be along the Montana
porder in McKenzie and Golden Valley Counties, just 20 miles east
of the pfolific Fairview arnd Brorson Fields. The few wells that
have been drilled in that area all had either shows or small re-
coveries of oii in the Red River,

The most favorable area in central North Dakota appears to
be in Ward County, between the Ward High and the hinge line. Pe-
riodic structural activity in this area could have preduced suffi-
cient structufe to trap oil, The most favorable zone would be the
"B;" which is very persistentiand uniform througheut western North

Dakota. It is possible that oil could have migrated updip into
structureé in central North Dakota with the shale of the Stony
Mountain Formation as an upper seal.

Structural highs, such as the one in Beaver Lodge Field,
could be located anywhere §n the Williston Basin and provide a trap
for oil accumulation,

The Red River Formation is likely to become one of the most
important producing intervals in the Williston Basin., At present,
it holds the record for the highest initial production from a single
well in the basin. The Miami #1 ﬁynneson in Richland County, Mon-
tana, discovered in 1968, had an initial fiowing production of 2960

barrels of oil per day (Petroleum Information, July, 1968). Several
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others in that area have recently been developed, producing over
500 barrels of oil per day.
With further drilling, new Red River fields will likely'be
discovered in North Dakota and increase the economic importance of

that rock unit immensely.



SUMMARY

The upper Red River Formation consists of cyclic.sedimen-
tary rocks which can be divided into three distinct interwvals on
the basis of mechanical log studies. In ascending order thsy are
the P, R, and F intervals, which consist of alternating sequences
of dolomites, limestones, and anhydrites. Four principal porosity
zones are recognized in the upper Red River Formaticn. Based on
X-ray and thin section studies, the porosity zones comsist predomi-
nantly of secondary, recrystalized dolomite, All zones produce oil
~in various'parts of western North Dakota., The "AM™ and "B" zones
are most productive along the Cedar Creek anticline, and the "C"
and "D" zoﬁeS'aré most productive aldng the Nesson anticline, Cor-
relation of thess zones throughout weétern North Dakota illustrate
"the uniform sedimentation during Red River time.

Facies changes occcur mostly within the P interval and are
of‘tuo types. One type is an updip change from the limestones and
délomites away from the basin center. The other facies type is an
abrupt change from dense limestones to porous dolomites apparently
near structural highs.

The Kesson anticline was the major structural feature af-
fecting Red River sedimentation., Other positive areas defined from
isopach data are the basin hinge line, the Ward and Mercer Highs,

and the Billings Nose. A knob of high relief in Beaver Lodge Field
L7
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with relief excéeding 600 feet on the Precambrian was periodically
active and is indicated by thipning in the P and F intervals and
thickening in the R interval over the knob. The depocenter in up-
per Red River time was in northeastern Dunn County where the unit
reaches a maximum thickness of 26k feet

Future exploration of the Red River Formation in western
North Dakota will undoubtedly increase in the future because of the
recent pfolifid discovefies in that area. The most promising area
appears to be in western McKenzie and Golden Valley Counties,‘just
east of the prolific producers in Montana., The shallower areas
near the hinge line in central North Dakota, with drilling depths
of 7500-8500 feet, should not be overlooked for Red Eiver oil pro-

* duction.



APPENDIX

Wells are listed by counties and by North Dakota Geologicatl
Survey numbers. ) All drill stem test and core information is from the
Red River Formation. Core descriptions are given only for wells used
in the fence diagram but all cored intervals are listed. The tops of the

strata are given as depth in feet from the Kelly Bushing.
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D &A:

IPP:
IPF:
DST:

50

ABBREVIATIONS

dry and abandoned

initial production pumping
initial production flowing
drill stem test

water cushion

salt water

muddy water

oil cut

gas cut

mud cut

heavily oil cut

heavily gas cut

slightly gas cut

gas to surface

oil to surface

water cushion to surface
barrels oil per day
barrels water per day
wire line test

recovered

does not reach

Red River Formation

R interval of upper Red River Formation

" P interval of upper Red River Formation

Kelly Bushing
Total Depth
Completed
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BILLINGS COUNTY

Well Number: N.D. 291
11 Name: Amerada Petrol. Corp. #1 H. May

MNW NE 9-139-100 Comp.: 9-24-53

K.B.: 2774 T.D.: 13325 Status inRR: D & A

DST: (1) 12375-12444, packer failed. _ :

(2) 12368-12446, packer failed, rec. 1860' WC, 460' GCWC,
reversed out 1755' GCWC with light scum and rainbow oil,
- 585' GCWC, no oil, 585' gray GCW with slight salty taste
and slightly OC, 936' GCSW, 234' GCM, 507' M.

(3) 12354-12446, rec. 1600' HGCWC, reversed out 3400' HGC
WC, 900' MGCW with scum oil, salty, 1069' GCSwW, 100'

‘ GCM, 590' SM.

Cores: 12300-318; 12386-444.

Tops: R R: 12212 R: 12250 P: 12314 Base P: 12438

Weu Number: N.D. 555

Well Name: Stanolmd #1 Northwest Improvement Co.
Location: SE SE 17-143-100 Comp.: 8-28-54
K.B.: 2815 T.D.: 13888 Status inRR: D & A
DST: (1) 13489-528, rec. 1674' M.

Cores: None

Tops: RR: 12018; others not picked.

Well Number' N.D. 1678
Well Name: Amerada Petrol. Corp. #2 Scorla Unit

Location: SW SW 2-139-101 Comp.: 8-26-63

K.B.: 2634 T.D.: 12223 Status in RR: D & A

DST: (1) 12176-233, tool stuck, left 700' drill collar and test tool in
hole. '

Cores: 12178-233
Tops: R R: 12018; others not picked, not logged.

Well Number: N.D. 2853
Well Name: Shell-N.P. 41X-5~1 Fed.

Location: NE NE 5-143-101 Comp.: 7-26-61
K.B.: 2578 T.D.: 13018 Status inRR: D & A

DST: (1) 12812-920, misrun. ’
(2) 12684-920, rec. 188' WCM, 354' sul. water, no oil.
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Cores: None : -
E R R: 12774 T: 12822 P: 12880 Base P: 13008

W N.D. 3268

W Amerada Petrol Corp. #8 Scoria Unit

Location: NE SW 10-139-101 Comp.: 9-26-63

K.B.: 2540 T.D.: 13750 Status in R R: Oil

M; C&D IPF: 101 BOPD, 14 1/2 BWPD; R R perfs:

, 12070-086

pST: (1) 11914-967, rec. 1636° SW.

T (2) 12017-116, WTS 75 min., GTS 82 min., gauged 3-5 MMCF
GPD with good spray oil, rec. 1286' oil, 47.7°, 60' HOC

MW, 30 SW.
Cores None
Tops: RR: 113801 R: 11944 P: 12005 Base P: 12132

Well Number: N.D. 3746
Well Name: Davis-Kevin Federal #1

Location: SW SW 10-138-100 Comp.: 2-6-65

K.B.: 2814 T.D.: 12270 Status in RR: D & A

DST: None

WLT: (1) 12161-164, rec. 12000 c.c. SW with scum dull yellow white
fluorescence.

Cores: None

Tops: RR: 12000 R: 12040 P: 12102 Base P: 12228

Well Number: N.D. 3927
Well Name: Amerada Petrol. Corp. #1 USA-Hodge

Location: NW NE 21-139-101 Comp.: 12-6-65
K.B.: 2548 T.D.: 12141 Status inRR: D & A

DST: (1) 11872-960, rec. 840' black sulfur water.
(2) 12015-041, rec. 105' GCM with trace gas.
(3) 12041-092, rec. 510" MSW.

Cores: None .
Tops: RR: 11877 R: 11920 P: 11978 Base P: 12106

Well Number: N.D. 4254

Well Name: Pan American-USA McCauley B

Location: SE NW 28-137-100 Comp.: 7-10-67
K.B.: 2864 T.D.: 11865 Status inRR: D &A
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(1) 11647-687, rec. 465' G & MCSW, 3162' GCSW.

Do
Cores: None
Tops: RR: 11628 R: 11660 P: 11721 Base P: 11852

BOTTINEAU COUNTY

Well Number: N.D. 38

m(}alifornia - #1 B. Thompson

Location: SW SE 31-160-81 Comp.: 2-6-52

K.B.: 1526 T.D.: 8272 Status inRR: D & A

DST: None

Cores: 7286-7336; 7685-7735

Tops: RR: 7244 R: 7289 P: 7351 Base P: 7446

Well‘ Number: N.D. 64
Well Name: Hunt #1 Olson

~ Location: SW NW 18-163-77 Comp.: 6-19-52

X.B.: 1520 T.D.: 6420 Status inRR: D &A

DST: None

Cores: None :

Tops: RR: 5610 R: 5626 . P: 5665 Base P: 5756

Well Number: N.D. 110
Well Name: Lion #1 Huss

Location: NW NW 23-163-75 Comp.: 9-8-52

K.B.: 2205 "T.D.: 6644 Status inRR: D & A

DST: None ‘

Cores: None

Tops: RR: 5660 R: 5676 P: 5712 Base P: 5780

Well Number: N.D. 286
Well Name: Lion #1 H. Frickson

Location: SW SE 32-164-78 Comp.: 5-3-53
K.B.: 1539 T.D.: 5824 Status inRR: D & A
DST: None

Cores: 5753-5803; 5809-5824
Tops: R R: 5732 R: 5754 P: 5798 ‘Base P: DR
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Well Number: N.D. 1968
Well Name: Calvert #1 Hanson

cation: SW NW 30-163-78 Comp.: 9-2-58
%}3‘.'77513 T.D.: 6064 Status inRR: D &A
DST: None
Cores: None
Tops: RR: 5888 R: 5908 P: 5950 Base P: 6050

Well Number: N.D. 2219
Well Name: California #4 Bert Henry

Location: C SE SW 6-161-79 ‘Comp.: 5-7-59

K.B.: 1494 T.D.: 7295 Status inRR: D & A

DST: None

Cores: None

Tops: RR: 6370 R: 6408 P: 6448 Base P: 6550

BOWMAN COUNTY

Well Number: N.D. 485 .
Well Name: Hunt-Brooks #1 State
Location: C NW NW 16-129-104 Comp.: 4-2-54
K.B.: 3212 T.D.: 10016 Status inRR: D & A
DST: (1) 9175-9220, rec. 3870' gas, 15' dark brown free oil; 175"
VHOCM, 990" OCWC, 570' SOCSW.
(2) 9270-9332, rec. 60' SO & GCMW, 270' SMW with trace oil,
270' SMW.
(3) 9350-9402, GTS, 2 hrs. 25 min., rec. 90' free oil, 180' G &
- MCO, 150' O & GCM, 90' HO & GCMW, 270' SO & GCSW,
540' SW with some oil, 90' SW,
(4) 9400-9460, rec. 240' MSW, 780' SW.
Cores: None : .
Tops: RR: 9158 R: 9190 P: 9240 Base P: 9360

Well Number: N.D. 516 :
Well Name: Western Natural Gas~Truax Traer -

Location: NW SW 13-132-102 Comp.: 4-9-54
K.B.: 3074 T.D.: 10635 Status in RR: D & A

DST: (1) 10417-445, rec. 270' very slightly SWCM, 1980' SOCSW.
(2) 10584-628, rec. 180' SW
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Cores: 10415-445; 10492-525; 10582-628
Tops: R R: 10400 R: 10434 P: 10487 Base P: 10612

Well Number: N.D, 1446

Wwell Name: Snowden-#1 Morrison

Location: SE SW 34-130-103 Comp.: 7-11~57

K.B.: 3028 T.D.: 9552 Status inR R: D & A

DST: (1) 9268-350, rec. 1440' SGCWC, 370' G & SOCM.

‘ (2) 9273-352, rec. 475' SG & WCM with trace oil, 650' SG &

MCW with trace of oil.

Cores: None

Tops: R R: 9277 R: 9310 P: 9366 BaseP: 9478

Well Number: N.D. 1575

Well Name: Carter-Shell #1 Johnson

Location: NW SW 9-129-106 Comp.: 1-6-58

K.B.: 2953 T.D.: 8980 Status in R R: Qil

Prod. zones: A,B IPP: 195 BOPD, 19 BWPD Perfs: 8206-
8221; 8231-8248

1) 8189-211, rec. 10' free oil.

2) 8229-244, rec. 900' gas, 240' HO & GCM.

3) 8290-332, rec. 660' SM & GCW (rainbow of oil).

4) 8360-410, rec. 4750' SM & GCW with trace oil.

Cores: (1) 8211-221; 8226-244; 8305-332

Tops: R R: 8198 R: 8232 P: 8288 Base P: 8400

DST:

Well Number: N.D. 2761

Well Name: Shell 43X-10A-4 Gov't.

Location: NE SE 10-130-107 Comp.: 3-7-61

K.B.: 3025 T.D.: 8397 Status in R R: Oil ,

Prod. zones: B,C,D IPP: 121 BOPD, 21 BWPD Perfs: 8215-
217; 8267-269; 8295-297; 8356-358

DST: None
Cores: 8175-8397 S
Tops: R R: 8170 R: 8198 P: 8264 Base P: 8387

Well Number: N.D. 2961

Well Name: Shell-Gov't Unit #42-3A-9

Location: SE NE 3-130-107 Comp.: 9-6-61"
K.B.: 2962 T.D.: 8450 Status in R R: 0Oil
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prod. zones: A, B IPP: 282 BOPD, 1 BWPD Perfs: 8177-179;
Prod. zones
8207-209 g
DST: None
Cores: 8157-172, rec. 1" shale, 11' dol., poor spotty oil stain, 2 /2

dol.
8174~234, rec. 5' 1s., 4 1/2 dol., vertical fracs. 80-82, 4'
dol., oil stain; 1 1/2' dol., shale lams., 3' dol., oil stain,

- 3" dol., 12' dol., with good o0il stain, 4’ dol., oil stain, 3'
dol. with oil stain, 5' dol., oil stain, 10' dol., med-large
vugs and fracs, 3' ls., large vugs, trace pin point porosity,
oil stain.

8234-294, rec. 5' 1s., vuggy with trace of oil stain, 1 1/2' is.,
4 1/2' 1s., vuggy, trace oil stain, 11' dol., trace oil stain,

7 1/2" dol., oil stain, 7' anhydrite, 5 1/2* dol., 100% oil
stain, 5 1/2' dol., few vertical fracs, oil stained, 1 1/2' an-
hydrite, 1' dol., oil stained, 3 1/2' dol., 90% oil stained,

5 1/2' dol., oil stained.

8294-354, rec. 21' dol., with spotty oil stain, 6' dol., 70%
oil stain, 2' dol., 6' 1s., oil stain, 10' 1s., 7' dol., oil stain,
slightly vuggy at 344-46, 8' dol., trace pin point porosity,
good oil stain. , .

8354-379, rec. 1' 1s., 3' dol., oil stained, 5' dol., mottled
with 1s., spotty shows, bleeding at 8360, 3' dol., oil stained,
sSw, 18' dol., oil stained, SW, 2' ls., mottled with dol. ' '
slightly oil stained, bleeding.

Tops: RR: 8158 R: 8200 P: 8252 Base P: 8370

Well Number: N.D. 3046
Well Name: Shell-Crawford Gov't Unit 14-13A-14

Location: SW SW 13-130-107 Comp.: 1-7-62

K.B.: 3008 T.D.: 8490 Status in R R: Oil

Prod. zones: B,C IPP: 72 BOPD, 9 BWPD Perfs: 8269-271;
~ 8274-276; 8366-368

DST: None

Cores: 8221-8471 ’

Tops: RR: 8228 R: 8262 P: 8322 Base P: 8436

Well Number: N.D. 3144

Well Name: Shell~-Antelope Butte #23-35B-21
Location: NE SW 35-131-107 Comp.: 8-9-62
K.B.: 2993 T.D.: 8556 Status in R R: Oil
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od. zones: A,B,C  IPP: 200 BOPD, 74 BWPD Perfs: 8342-
‘ 344; 8346-348; 8369-372; 8377-379; 8466-468

T: None
'é'c;}"es; 8322-423

@TRR: 8325  R: 8364 P: 8418 Base P: 8536

Well Number: N.D. 3514
" Well Name: Shell-Gov't 43-30C-43

 Location: NE SE 30-130-106 Comp.: 3-13-64
 K.B.: 2950 T.D.: 8525 Status inRR: D & A

DST: (1) 8276-330, rec. 101' watery mud with trace oil.

Cores: 8296-357
" Tops: RR: 8266 R: 8293 P: 8358 Base P: 8468

"Well Number: N.D. 4143
Well Name: Hodges Inc. #1 Hestekin
Location: NE NE 15-130-104 Comp.: 7-17-67
K.B.: 3179 T.D.: 9735 Status in R R: Oil
Prod. zones: B IPP: 120 BOPD, 12 BWPD Perfs: 9503-505
DST: (1) 9490-510, GTS 1 hr. 45 min., rec. 2500' O & GCWC (30%
oil), 90' gassy oil, 270' SOCSW.
(2) 9639-659, rec. 626' M & GCSW,
Cores: 9422-482
Tops: R R: 9462 R: 9500 P: 9550 Base P: 9663

DIVIDE COUNTY

L4

Well Number: N.D. 1443
Well Name: Dakamont #1 Jacobson

Location: SW NE 6-162-96 Comp.: 1-10-58

K.B.: 1949 T.D.: 11515 Status inRR: D &A

DST: None '

Cores: None

Tops: R R: 10828 R: 10885 P: 10934 Base P: 11056

Well Number: N.D. 1546
Well Name: Kerr McGee-#1 Johnson Estate

Location: NE NW 34-162-101 Comp.: 4-26-58
K.B.: 2259 T.D.: 11782 Status in R R: Originaux Qil,
: - - now P &
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prod. zones: C,D IPP: 152 BOPD, 102 BWPD Perfs: 11256~
280; 11312-326
DsT: (1) 11262-280, rec. 4 gals. free oil, 180' OCWC, 240' MCSW.
(2) 11236-300, rec. 1760' gas in pipe, 50 free oil, 90' HO &
GCWC, 90' SO & GCWC, 1320' GCWC, 720' GCDF.
(3) 11363-417, rec. 315' mud.
Cores: (described by author)
11130-35, Limestone, dark brown, cryptocrystalline, dense,
brachiopods abundant, few calcite crystals in vugs.
11135-37, Limestone, medium~dark brown, microcrystalline,
fossils present.
11137-43, Limestone, medium brown, fine-med. crystalline,
brachiopods abundant, calcite inclusions. :
11280-83, Dolomite, granular, light-medium brown, some vuggy
porosity, bryozoans, dead oil stain, mottled at 82.
11283-87, Dolomite, dark brown, microcrystalline, few fossils,
large fractures filled with white granular dolomite, very porous,
dead oil stain, some vuggy porosity.
11287-88, Dolomite, medium brown, becoming limy.
11288-91, Limestone, dark brown, microcrystalline, vugs filled
- with calcite,
11291-93, Limestone, medium brown, microcrystalline, dense,
no porosity.
11293-94, Dolomite, medium brown, microcrystalline, vugs
- filled with white earthy dolomxte very good intergranular po-
rosity. .
11294-96, Limestone, medium brown, microcrystalline.
11296-300, Dolomite, medium to dark brown, crystalline,
sandy texture, friable, vugs filled with calcite crystals.
11359-62, Limestone, light to medium brown, microcrystalline,
mottled, fossils, calcite crystals present.
11362-65, Limestone, light brown, microcrystalline, earthy,
mottled with dark blotches of dolomite, microcrystalline.
11365-69, Limestone, as above, becoming more dolomitic.
11369-71, Limestone, medium brown, crystalline, very dolo-
mitic, breaks in subspherical, massive pattern, grumulose (?).
11371-80, Limestone, light-medium brown, granular, dolo-
mitic with good intergranular porosity. ;
1380-90, Limestone, light brown, crystalline, dolomitic,
earthy at 85, some vugs filled with calcite.
11390-96, Limestone, light to medium brown, fmely crystal-
line to earthy, fair intergranular porosity.
11396-97, Dolomite, light to medium brown, cryptocrystalline,
vugs filled with shite earthy dolomite. :
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11397-402, Limestone, medium to dark brown, dense, dolo-
mitic.

11402-407, Limestone, light to medium brown, crystalline,
slightly mottled, vugs filled with calcite, slightly dolomitic,
some blotches of dark dolomite, dense.

11407-411, Limestone, medium brown, granular, slightly do-
lomitic.

11411-417, Limestone, light to medium brown, crystalline,
becoming dolomitic at 17, vugs filled with white granular do-
lomite.

Tops: RR: 11130 R: 11183 P: 11227 Base P: 11344

well Number: N.D. 2010
- Well Name: Carter #1 Moore
" Location: NW NE 7-163-102 Comp.: 12-30-58
K.B.: 2207 T.D.: 11040 Status inRR: D &A
DST: (1) 10250-492, rec. 800' mud.
(2) 10492-550, rec. 260' MCWC, 740" M, 210' SMCSW.
(3) 10550-585, rec. 3330' M, 990' SW with scum of oil.
Cores: 10532-550; 10561-585
Tops: R R: 10390 R: 10446 P: 10488 Base P: 10596

*Well Number: N.D. 4423
Well Name: Pan American #1 Raaum

Location:: NW SW 26-162-101 Comp.: 7-2-68
K.B.: 2236 T.D.: 11500 Status in R R: D & A

DST: (1) 11315-355, rec. 1676' SW, 370' MSW.
Cores: None

L= et

Tops: RR: 11168 , R: 11228 P: 11274 Base P: 11391

Well Number: N.D. 505
Well Name: Socony Vacuum-Dvorak F-42-6-P

Location: SE NE 6-141-94 Comp.: 5-22-54
K.B.: 2296 T.D.: 12556 Status inRR: D &A
DST: None

Cores: 12298-356, rec. 14' dark gray, argillaceous, dense, dol. lIs.,

’ highly fossiliferous, some fracs, 20' dark brown and tan, derse,
dol. 1s., with irregular fracs., calcareous, crystalline, algal
fracs, some black residue, 7' light brown, dense, dol., with
trace fracs., good show of oil and good fluorescence and cut
on algal fracs., some styloites filled with black residue, 7'
very hard, dark brown, dense dol. 1s., with dead oil residue,
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algal stylolites, last 6" brown-black anhydrite, crystalline to
dense dol. 1s., bleeding oil with good fluorescence and cut.
12356-371, rec. 15'; 1/2' brown, fine crystalline ls., with
gray yellow fluorescence and cut, bleeding oil, 2' gray brown
dense anhydrite, 2' gray, dense, argillaceous dol., 10 1/2'
gray, brown, dense anhydrite.

12371-429, rec. 58'; 2' gray brown, dense anhydrite, 3' brown,
very fine crystalline, earthy dol., 1' brown, fine sucrosic dol.,
7' brown very fine crystalline ls., with tan anhydrite, 2' brown,
very fine crystalline, earthy dol., 6' brown, cryptocrystalline
1s., with much dead, black residue, trace live, spotty, good
fluorescence, good cut, very slight porosity, 2' brown, cryp-
tocrystalline 1s., 6' brown, cryptocrystalline 1s., with good
scattered fluorescence, 3' light brown, dense anhydrite.
12499-466, rec. 37'; 3 1/2"' brown, dense, anhydrite, little
cryptocrystalline Is., 1 1/2' light brown, dense, earthy dol.,
1' brown, very fine to cryptocrystalline 1s. with some dead
black residue, 4' light brown, dense, earthy dol., 4' brown,
cryptocrystalline 1s., with some dead black residue, 3' brown,
dense anhydrite, 2' brown, dense anhydrite with interbedded
cryptocrystalline 1s., 6' brown, dense, earthy dol., 2' light
tan, very soft ls. with little dull fluorescence and cut.
12466-513, rec. 45'; 1' brown, dense, dol., 5' brown, litho-
graphic 1s., 3' brown, lithographic ls. with spotty fluores-
cence, 11' brown, lithographic 1s., with yellow fluorescence
on algal fracs., 11' as above with dead black residue, 5'
brown, lithographic 1s., with little very spotty fluorescence
and cut, 2' brown, lithographic ls., with scattered dead black
residue, 1' brown lithographic 1s. with some fluorescence,
fair to gbod cut, 3' brown, lithographic crumbling ls.

Tops: R R: 12312 . R: 12358 P: 12422 Base P: DR

Well Number: N.D. 793
Well Name: Mobil-#F-22-22~ 1Blrdbear

Location: SE NW 22~ 149 91 Comp.: 5-8-55
K.B.: 2103 T.D.: 13481 Status inRR: D &A

DST: (1) 13075-170, rec. 20' M.

Cores: 12994-13084, rec. 90', semlfragmental 1s., tlght with dead
oil residue.
13084-170, rec. 86'; 12' 1s., cryptocrystalline, tight, 2' fine
crystalline 1s., with spotty shows of oil, 2' anhydrite, 4'
dol., 1' anhydrite, 11' ls., crystalline, tight, 8" tight ls.
with show of oil, 2' anhydrite, 2' crystalline tight dol. with
trace of oil, 9' anhydrite, 4' tight 1s., 1' fine dol., wet, sdty
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with anhydrite inclusions, 4' dol. with poor porosity,.8', as
above with slight bleeding of oil, 6' as above, but no porosity,
10' cryptocrystalline tight ls.

13170-248, rec. 17 crystalline 1s., 18' anhydrite, 17' crystal-
line tight, hard dol., anhydrite at top, slight trace of oil, 26'
crystalline 1s. '

13248~310, rec. 31' crystalline ls., no porosity, 5' dol. with
ls. pebbles, 10', as above with no porosity, 15' crystalline ls.
13310-396, rec. 12' crystalline 1s., few anhydrite inclusions,
spotty yellow fluorescence on fractures, 13' crystalline ls.,
with yellow oil in thin zones at 13322, 28, and 32, 61' crystal-
line 1s., weak fluorescence on breaks.

13396-481, rec. 1' hard, crystalline ls., tight, 4" mixed dol.,
crystalline 1s., slght porosity, faint fluorescence, 64' hard,
tight, crystalline l1s.

Tops: R R: 13064 R: 13130 P: 13190 Base P: 13328

Well Number: N.D. 4220
Well Name: Sinclair #1 Knudsvig

Location: SW NE 13-145-94 Comp.: 4-5-67
K.B.: 2210 T.D.: 13283 Status inRR: D &A

DST: (1) 13070-167, rec. 90' WCM, 270' SWCM, 270' SMCW.
(2) 13156-283, rec. 5091' SGCWC, 195 GCM.

Cores: None
Tops: RR: 13014 R: 13074 P: 13140 Base P: 13274

Well Number: N.D. 3044
Well Name: Amerada Petrol. Corp.-#1 Selle T-1

Location: NE NE 27-143-92 Comp.: 2-6-62

"K.B.: 2200 T.D.: 12168 Status inRR: D & A

DST: (1) 12068-157, rec. WC with thin scum dead oil on top, 1037°
MSW.

Cores: None

Tops: RR: 12021 R: 12078 P: 12140 Base P: DR

GOLDEN VALLEY COUNTY

Well Number: ND 410 )
Well Name: Gulf-#1 Dorough Gov't
Location: NE SW 24-143-103 Comp.: 4-7-54
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B.: 2515 T.D.: 13374 Status inRR: D &A
B'é"'i'_; (1) 12607-646, rec. 7200' gas, 300' O & GCSM, 4000' O & GC
- WC, 325' very gassy SW.
Cores: 12528-553; 12626-646
Cores
Tops: RR: 12404 R: 12452 P: 12509 Base P: 12643

Well Number: N.D. 470
Well Name: Blackwood & Nichols #1 Gilman

Well Name
Tocation: NE SE 15-140-105 Comp.: 3-21-54

K.B.: 2867 - I.D.: 12630 Status inRR: D & A
DST: (1) 11728-779, rec. 2740' GC salty sulfur water.

ottty

3) 11826-860, rec. 123' SG & WCM.
4) 11915-975, rec. 1000' SO & GCWC, 240' SO & GCM, 770'
SGCMSW with rainbow dark brown oil.
Cores: None. ~
Tops: RR: 11707 R: 11748 P: 11806 Base P: 11934

: (
(2) 11830-860, rec. 690" M.
(
(

Well Number: N.D. 4130
Well Name: Amerada Petrol. Corp. #1 Waldron

Location: SW NW 9-138-105 Co}mg.: 9-30-66
K.B.: 2867 T.D.: 11363 Status inRR: D & A

DST: (1) 11068-108, rec. 35' M, 4690' SW.
(2) 11145-182, rec. 90' GCM.
(3) 11180-270, rec. 430' M.
Cores: None ,
- Tops: RR: 11032 R: 11076 P: 11134 Base P: 11265

.

GRANT COUNTY

Well Number: N.D. 232
Well Name: Youngblood #1 Kelstrom

Location: SW SW 26-133-83 Comp.: 1-15-53
K.B.: 1997 T.D.: 6800 Status in R R: D&A
DST: None

Tops: R R: 6364 R: 6385 P: 6453 ~ Base P: 6576
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well Number: N.D. 3636
well NUmMDes

Wwell Name: Cardinal #1 Bierwagen
well Name

_I._.Q_C__é’!&.i.?_fl SW NE 1-133-90 Comp.: 8-20-64
K.B. 2351 T.D.: 8860 Status inRR: D & A
DST (1) 8694-8915, rec. 745' M, 2690' SW.
_(_;':a:igs_. None
R R:. 8662 - R: 8700 P: 8761 ~Base P: 8866

Tops:

HETTINGER COUNTY

Well Number: N.D. 511

Well Name: Socony #1 Jacobs
Location: SW SW 24- 134 96 Comp.: 4-13-54

K.B,:
DST:

2606 T.D.: 10435 Status inRR: D & A
(1) 10199-300, rec. 180' SMGCWC, 450' MSW, 1290’ SW with

sulfur trace.

(2) 10318-375, rec. 180' WSGCM, 90' SO & GCM, 360' MSW.

Cores:

10195-212, rec. 17' 1s., gray and dense, to vuggy with verti-
cal fractures, very argillaceous, brittle ls., very fossiliferous.
10212-226, rec. 14' 1s., with vertical fractures, 1/2' dol.,
with very good fluorescence and good cut at 10214, 3' same at
10218-21. :

.10226-241, rec. 15" brown 1s., with fluorescénce in v‘ertical‘
fractures. ,

10241-256, rec. 15' 1s., with bleeding o0il, stain and fluores-
cence to dolomite, with pin point porosity and dead stain.
10256-270, rec. 15'; 4 1/2"' dol., with vuggy porosity and
fluorescence, 8 1/2' 1s., with dead stain, scattered intercry-
stalline porosity and fluorescence.

10270-285, rec. 15' 1s., with tight vertical fractures through~
out, spotted fluorescence and stain with bleeding oil at 10285.
10285-300, rec. 1' brown, very fine crystalline 1s., with little
spotty fluorescence, 4' same, no fluorescence, 2' brown, very
fine crystalline, fossiliferous ls., with fluorescence, algal
fracs.; little brown stain, trace bleeding oil, 4' brown, cry-
stalline, fossiliferous ls., with dead black stain, 2 1/2'
brown, crystalline 1s. , Wlth brown stain and good fluorescence
on fractures.

10300-315, rec. 12°*; light tan~-brown, gray, dense anhydrite.
10315-327, rec. 12'; 1 1/2' anhydrite, as above, 4' light tan
crystalline, dense dolomite, pseudo-oolitic in part, dull yel-
low fluorescence, no porosity, 1 1/2' anhydrite, crystalline,
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dense anhydritic 1s., 1' tan, dense, argillaceous dolomite with
blobs white anhydrite, dull yellow fluorescence, 4' light brown
dol., dark brown ls., black dead residue.

10327-344, rec. 16'; 3' brown and dark gray, hard, dense, cal-
careous anhydrite, 3' light tan to brown, very fine sucrosic do-
lomite banded with light and dark streaks, dull yellow fluores-
cence, streaks, dead carbonaceous residue, very slight cut and
sulfur odor, 1 1/2*' dark brown, dense dol., with trace fluores-
cence, 7 1/2' light tan, very fine sucrosic dolomite, pseudo-
ooliti¢ in part, dull yellow fluorescence, 1' medium brown cry-
stalline dol., with trace fluorescence.

10344-55, rec. 7 1/2%; 3' tan, dense ls., with spotty fluores-
cence and light stain along fractures, 2' 1s., mottled with tan
and light brown, dense, sucrosic 1s. and dol. 1s., 1' dense
1s., stylolitic with dead stain and trace fluoresce nce along
vertical fractures.

10355-60, no recovery.

10360-365, rec. 3 1/2' gray, tan, very hard, dense 1s., bot-
tom 1 1/2' fractured, fairly good fluorescence and cut in frac~
tures. '
10365-375, no recovery.

10375-433, rec. 58' brown, dense 1s., with large patches of
sucrosic 1s. having fractures with spotty fluorescence, good to
poor cut, gas at 10414-433.

McCLEAN COUNTY

v

' Well Number: N. D. 22
Well Name: Samedan #1 Hanson ‘
Location: C NE 10-146-81 Comp.: 9-15-50

K.B.: 1994 T.D.: 9031 Status inRR: D & A

DST: None

Cores: None :

Tops: RR: 8090 R: 8128 P: 8170 Base P: 8295

Well Number: N.D. 49
- Well Name: Stanolind #1 McClean County

Location: SW SW 28-150-80 Comp.: 1-30-53
K.B.: 2100 - T.D.: 8900 Status inRR: D &A

‘DST: (1) 8035-087, rec. 180 M, 600' SW.
(2) 8090-127, rec. 100' M, 350' MCSW.
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Cores: 8066-~87
Tops: R R: 7997 R: 8037 P: 8094 Base P: 8204 -

McKENZIE COUNTY

- Well Number: N.D. 545
Well Name: Phillips, Gulf, Skelly #1 Hoehn
Location: NE SE 13-152-102 Comp.: 12-2-54
K.B.: 2278 T.D.: 13853 Status inRR: D &A
DST: None
Cores: 13515 1/2-13853
Tops: R R: 13526 R: 13591 P: 13648 Base P: 13778

Well Number: N.D. 956

Well Name: Gulf #1 B. Pierre Fed. Unit

Location: NW SW 28-148-104 Comp.: 3-20-56

K.B.: 2339 T.D.: 13503 Status inRR: D &A

ST: (1) 12905-950, rec. 540' SW.
(2) 12961-13006, rec. 1030' SW,

Cores: 12795-929; 12950-13007 (described by author).,
12795-97, Limestone, medium brown, microcrystalline, -dense,
tight, few brachiopod fragments.
12797-800, Dolomite, light to medium brown, finely crystal-
line, finely bedded.
12800~-815, Limestone, dark brown to black, cryptocrystalline,
dense, carbonaceous, trace of brachiopods with several small
fractures filled with anhydrite.
12815~-821, Limestone, medium to dark brown, microcrystalline,
dense, no porosity.
12821~825, Dolomite, gray, microcrystalline, slight intercry-
stalline porosity, finely bedded.
12825~835, Anhydrite, white to cream, cryptocrystalline, dense
becoming slightly dolomitic at 30.
12835-838, Dolomite, medium brown, microcrystalline, fair in-
tercrystalline porosity, finely bedded.
12838~39, Anhydrite, gray cryptocrystalline.
12839-843, Dolomite, medium brown, microcrystalline, dense,
neo porosity.
12843-850, Dolomite, medium to dark brown, microcrystalline,
fractured in places, filled with anhydrite.
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12850-852, Dolomite, tan, microcrystauine, dense, vugs filled
with anhydrite.
12852~-858, Limestone, dark gray, brown to black cryptocrystal-
line, dense, cephaloped fragments.
12858-860, Dolomite, tan crystalline.
12860-893, Limestone, dark gray brown to black, cryptocry-
stalline, dense, very carbonaceous, calcite crystals filling
vugs in places.
12893-895, Dolomite, dark gray brown, microcrystalline,
dense.
12895-899, Anhydrite, dark brown, dense, dolomitic at 896,
pyrite crystals at 95.
12899-900, Dolomite medium brown, dense, no porosity.
12900-907, Anhydrite, dark gray brown, microcrystalline, be~
coming lighter at 902.
12907-915, Dolomite, light to medium brown, microcrystalline,
dense, no porosity, some dead black oil stain at 910.
12915-924, Dolomite, medium brown, crystalline, some inter-
crystalline porosity, dead black oil at 915.
12924-28, Dolomite, dark brown, dense, mottled, becoming
vuggy at 927.
12928-930, Dolomite, dark gray brown, sucrosic, carbonaceous,
anhydrite crystals, vuggy in places.
12930~939, Dolomite, light to medium brown, microcrystalline
to sucrosic, poor to fair porosity, streaks of black carbona-
ceous material,
12939-948, Dolomite, light to dark brown, some good intercry-
stalline porosity, algal structures.
12948-953, Limestone, medium to dark brown, microcrystal-
line, dense, fractures filled with carbonaceous material.
12953-954, Dolomite, medium gray brown, microcrystalline,
dense.
12954-959, Limestone, medium to dark brown, dense, becom-
ing granular at 955 with fair porosity, fossiliferous.
12959-967, Dolomite, medium to dark brown, granular, fair
porosity, calcite crystals filling vugs, carbonaceous woody ma-
terial.
12967-975, Dolomite, medium to dark brown, sucrosic, large
dolomite crystals at 968.
12975-990, Dolomite, dark gray brown, mlcrocrystallme to su-
crosic, mottled in places.
12990-13003, Dolomite, dark gray brown, sucrosic, fair poro-
sity in places, some vuggy porosity.

Tops: R R: 12770 R: 12824 P: 12892 Base P: 13022
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W: N.D. 1606

Well Name: Amerada Petrol. Corp. #1 Shelvik Tr-1

Location: NE SW 35-150-97 Comp.: 3-7-58

K.B.: 2334 T.D.: 13305 Status inRR: D &A

DST: None

Cores: 13180-305

Tops: RR: 13165 R: 13227 P: 13784 Base P: DR

Well Number: N.D. 2373
Well Name: Amerada Petrol. Corp. #1 Antelope Unit "A"

Location: NE SE 1-152-95 Comp.: 3-10-60

K.B.: 2117 T.D.: 15135 Status inRR: D &A

DST: (1) 13164-304, rec. 3120' GCWC, 190' HGC & MCWC, 110'
HGCM.

Cores: 13111-169; 13227-282

Tops: RR: 13109 R: 13176 P: 13241 Base P: 13367

Well Number: N.D. 2584

Well Name: Shell #32-16-1 State ,

Location: SW NE 16-145-101 Comp.: 7-8-60

K.B.: 2463 T.D.: 13280 Status inRR: D & A

DST: (1) 13205-280, rec. 675' G & MCW.

Cores: None .
Tops: R R: 13023 “R: 13074 P: 13126 Base P: 13253

Well Number: N.D. 2602

Well Name: Texas-Amerada #5 Garland

Location: NE 6-153-85 Comp.: 1-25-61

K.B.: 1983 T.D.: 13860 Status inRR:" D & A

DST: None

Cores: 12996-13041

Tops: RR: 12918 R: 12980 P: 13040 Base P: 13163

Well Number: N.D. 3645
Well Name: Quintana #1 U.S.A.

Location: SE SE 24-145-10S Comp.: 10-26-64
K.B.: 2379 T.D,: 12521 Status in R R: 12184

DST: (1) 12390-438, rec. 900' SMCWC, 133' M & SOCWC.

Cores: None , ;
" Tops: RR: 12184 R: 12236 P: 12300 Base P: 12426

|
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Wwell Number: N.D. 4062
well Name: Shell #22X-28-1 Gov't

Location: SE NW 28-148-101 Comp.: 7-5-66
K.B.: 2214 T.D,: 13650 Status in RR: D & A
DST: None : :

Cores: None

Tops: R R: 13337 R: 13398 P: 13450 Base P:

Well Number: N.D. 4304
Well Name: Helmerich & Payne #1 Federal-McKenzie

Location: SE NW 28-148-101 Comp.: 7-5-66
K.B.: 2515 T.D.: 12870 Status inR. R: D & A

DST: (1) 12600-659, rec. 4500' SGCWC, 176' GCM.
(2) 12640-772, rec. 65' G & WCM.
(3) 12766-826, rec. 148' SGCSW w/trace oil.
Cores: None ‘

Tops: R R: 12576 R: 12626 P: 12688 Base P:

MERCER COUNTY

Well Number: N.D. 21
Well Name: Kelly-Plymouth #1 Leutz

Location: NW NE 28-142-89 Comg.v: 9-28-50
K.B.: 2284 T.D.: 12526 Status inRR: D & A
DST: None

Cores: None

Tops: RR: 11160 R: 11220 P: 11288 Base P:

MORTON COUNTY

Well Number: N.D. 26 |
Well Name: Carter-Phillips #1 North Dakota

Location: NW 29-136-81 Comp.: 6-4-51
K.B.: 2005 T.D.: 7790 Status inRR: D & A
DST: None -

Cores: None

=3

13574

12816

11392

ops: RR: 6494  R: 6520 P: 6578 Base P: 6675
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- Well Number: N.D. 1620
Well Name: Pan American #1 Vetter

Location: NE SW 27-139-90 Comp.: 2-11-58
K.B.: 2426 T.D.: 11212 Status inRR: D & A

DST: (1) 10346-387, rec. 300' MCSW
Cores: None

Tops: R R: 10342 R: 10389 P: 10456 Base P: 10580
Well Number: N.D. 3859
Well Name: Amerada Petrol. Corp. #1 Meyer
Location: SE NE 34-135-83 Comp.: 6-8-65
K.B.: 2125 T.D.: 8229 Status inRR: D &A
DST: (1) 6918-6961, rec. 180' M, 2995' MCSW.
(2) 7023-7060, rec. 270" MSW, 4195' SW.
Cores: None ‘
Tops: R R: 6922 R: 6952 P: 7008 . Base P: 7134
‘Well Number: N.D. 3978
Well Name: Austral #1 Leingang
Location: SE NW 34-137-83 Comp.: 11-30-65
K.B.: 2281 . T.D,: 7614 Status inRR: D & A
DST: None
Cores: None
Tops: RR: 7436 R: 7462 P: 7528 Base P: DR
MOUNTRAIL COUNTY
Well Number: N.D. 355
Well Name: Amerada Petrol. Crop. #3 C. Hanson
Location: C SW NW 18-158-94 Comp.: 2-11-54
K.B.: 2339 T.D.: 12806 Status in RR: D & A
DST: None Perf.: 12670-720, formation would not take acid.
Cores: 12570-806
Tops: R R: 12557 R: 12608 P: 12655 Base P: 12784
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OLIVER COUNTY

Well Number: N.D. 95 .
Well Name: Youngblood #1 Wachter

Location: SE SW 3-141-81 Comp.: 9-8-52
K.B.: 1924 T.D.: 7850 Status in RR: D & A

DST: None
Cores: None
Tops: R R: 7397 R: 7426 P: 7476 Base P: 7570

SIOUX COUNTY

Well Number: N.D. 631
Well Name: Ohio #1 Standing Rock

Location: NE SW 289-131-80 Comp.: 8-6-54

K.B.: 1731 T.D.: 5906 Status in RR: D & A

DST: None '

Cores: None

Tops: RR: 5048 R: 5064 = P: 5120 Base P: 5215

SLOPE COUNTY

Well Number: N.D. 91 ,
Well Name: Deep Rock #1 Brusich

Location: SE SE 8-135-98 Comp.: 1-18-53
K.B.: 2803 T.D.: 11521 Status inRR: D &A

DST: (1) 11096-11194, rec. 630' MCSW, 2070' blk sulf. SW, 540' M.

Cores: None _
Tops: RR: 11054 R: 11090 P: 11146 Base P: 11276

Well Number: N.D. 3383
Well Name: Pan American #1 Foreman

TLocation: SW SE 23-133-106 Comp.: 6-24-63
K.B.: 2801 T.D.: 9416 Status in RR: D & A , _
DST: (1) 9164-9201, rec. 200' MCW, 724' HGCW with trace of oil,

470' HGCW.
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(2) 9250-9286, rec. 650' gas, 270' O & GCM.
(3) 9286-9416, rec. 282* GCM, 548' GCW, 134' SGCW, 89' G &

WCM.
Cores: None
Tops: R R: 9147 R: 9184 P: 9242 Base P: 389370

Wwell Number: N.D. 3588
Well Name: Sun #1 Greer Federal
Location: SE SE 21-134-105 Comp.: 7-9-64
K.B.: 2896 T.D.: 10128 Status inRR: D &A
DST: (1) 9928-9940, rec. 5' oil, 1866' OCWC, 180' GO & MCSW,
515' SW.
(2) 10054-10087, rec. 47' M.
(3) 10067-10129, rec. 25' M.
Cores: 9982-10032
Tops: R R: 9894 R: 9926 P: 9984 Base P: 10006

Well Number: N.D. 4075
. Well Name: Hunt #1 NPRR "A*"
Location: NE SW 9-136-101 Comp.: 7-26-66
K.B.: 2774 T.D.: 11566 Status in R R: Oil
- Prod. zones: B,D - IPF: 640 BOPD Perfs.: 11286—-297;
11439-446
DST: (1) 11286-326, WCTS 50 min., G & OTS 60 min. closed after
5 min.
(2) 11336-388, rec. 40" M.
(3) 11257-335, WCTS 85 min., clean oil to surface 3 hrs., rec.
29 BOPD in 1 hr.
Cores: None .
Tops: RR: 11241 R: 11276 P: 11336 Base P: 11457

Well Number: N.D. 4118
Well Name: Hunt #1 U.S.A.-8

Location: NE SW 8-136-101 Comp.: 10-7-66
K.B.: 2725 T.D.: 11506 Status in RR: Oil
Prod. zones: B IPF: 195 BOPD, 78 BWPD - Perfse 11246-254;

11328-357, gross, acidized/1000 gals, swabbed 70% W,
30% oil, swzd.; 11395-400, acidized/400 gals, swabbed
30 BSW, squeezed; 11428-438, acidized/1500 gals,
' swabbed 15.4 BO & 23 BSW, 3 hrs. squeezed.
DST: (1) 11210-340, WCTS 4 hrs., O & GCMTS 5 3/4 hrs., F 9 BO/
15 min.
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Cores: 11221-226, rec. 5' ls., dense, slight bleeding of oil from frac-
tures at 222 & 223. ‘
11226-248, rec. 22'; 1' 1s., dense, 7' anhydrite, 1' 1s., poor
to fair porosity, oil stained, 2' ls., fair to good porosity, scat-
tered vugs, oil stained, 4' dol., scattered oil stain, 7' ls.,
dense.
11286-340, rec. 54'; 1' anhydrite, 1' dol., very anhydritic and
dense, 2' anhydrite, 12' dol., brown-gray brown, tan, crystal-
line, mostly dense, slight trace oil stain from 91~93, highly
fractured, 5' anhydrite, 20' dol., brown to gray brown, tan, cry-
stalline, subearthy, argillaceous, 2' ls., gray brown, crystal-
line, fragmental, dense, no show, 3' dol., tan to gray, sub-
earthy, fragmental, granular porosity, argillaceous in part,
with scattered fair oil stain, few hairline fractures, 2' dol.,
scattered vugs, trace oil stain, 3' 1s., 14' dol., earthy, with
good intergranular and vuggy porosity, good oil stain, 5' ls.,
tight, no show, 5' dol., earthy with scattered oil stain, 2'1s.,
fragmental, tight, 8' dol., sucrosic to crystalline, mostly
dense, 7' ls., fragmental, fossiliferous, mostly dense, no

: ~ show.

Tops: RR: 11197 R: 11234 P: 11296 Base P: 11417

Well Number: N.D. 4124
Well Name: Hunt #1 Hayden
Location: NW SE 4-136-101 Comp.: 11-14-66
K.B.: 2740 T.D.: 11510 Status inRR: D & A
DST: (1) 11300-330, rec. 5282' SW.
(2) 11368-438, rec. 1125' SW.
(3) 11442-510, rec. 632' SW.
Cores: None
Tops: RR: 11273 R: 11308 P: 11367 Base P: 11490

Well Number: N.D. 4164
Well Name: Hunt #2 NPRR "A"

Location: SW NE 17-136-101 Comp.: 11-28-66
K.B.: 2783 T.D.: 11530 Status in RR: D & A

DST: (1) 11294-346, rec. 4516' SW.
(2) 11362-430, rec. 290' SW & GCM.
(3) 11444-530, rec. 5566' SW.
Cores: None
Tops: None - not logged.
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well Number: N.D. 4241
-Well Name: Hunt #3 NPRR "A"

Location: NE NW 23-136-101 Comp.: 5-4-67
K.B.: 2865 T.D.: 11588 Status inRR: D & A

DST: (1) 11366-384, rec. 6019' SGCSW.
(2) 11426-487, rec. 483' SGCM.
(3) 11498-567, rec. 7067' SW with slight trace oil.
Cores: 11368-384; 11430-487; 11510-567
Tops: RR: 11325 R: 11358 P: 11424 Base P: 11547

Well Number: N.D. 4280
Well Name: Amerada Petrol. Corp. #1 Mitchell

Location: NE SW 18-135-103 Comp.: 8-8-67
K.B.: 2971 T.D.: 11080 Status inRR: D &A

DST: (1) 10816-845, rec. 101' WCM, 7457' SW,
(2) 10884-994, rec. 400' WCM.
(3) 10854-11030, rec. 400' WCM.

Cores: None
- Tops: RR: 10786 R: 10820 P: 10880 Base P: 11010

STARK COUNTY

Well Number: N.D. 850
Well Name: Hunt #1 Privratsky

Location: NW NW 15-138-98 Comp.: 6-22-55

K.B.: 2652 T.D.: 12205 Status inRR: D & A

DST: None:

Cores: None ’

Tops: RR: 11894 R: 11938 P: 11995 Base P: 12123

Well Number: N.D. 3515
Well Name: Continental #1 Stoxen

Location: NW NW 9-140-93 Comp.: 4-15-64
K.B.: 2291 T.D.: 11750 Status inRR: D & A
DST: None

Cores: None
Tops: R R: 11420 R: 11465 P: 11528 Base P: 11660
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W: N.D. 4134

Well Name: Texaco #1 Schank (NCT-1)

Location: C NW SE 15-137-92 Comp.: 11-9-66

K.B.: 2341 T.D.: 10425 Status in R R: Qil

M: B IPF: 265 BOPD, 30 BWPD  Perfs: 10216-226
DST: (1) 10180-230, GTS 1 hr. 12 min., rec. 1233' HG & MCO, 50
“"" oil, 150' HGCO, 192' SW.

(2) 10232-292, rec. 100' WM.

(3) 10296-392, rec. 186' WCM, 539' GCM.

Cores: None _

Tops: RR: 10164 R: 10204 P: 10266 Base P: 10392

Well Number: N.D. 4182
Well Name: Texaco #2 Schank (NCT-1)

Location: C SW 23-137-92 Comp.: 12-31-66
K.B.: 2345 T.D.: 10428 Status inRR: D &A

DST: (1) 10150-192, rec. 486' M.

: (2) 10198-230, rec. 180' G & WCM, 2295' SW.
~ Cores: 10150-230. .

Tops: RR: 10160 R: 10200 P: 10264 Base P: 10394

Well Number: N.D. 4311
Well Name: Union #1 Kudrna

Location: NE SW 20-139-97 Comp.: 11-21-67
K.B.: 2560 T.D.: 12180 Status in RR: D & A

DST: (1) 11970-987, rec. 30' M.
(2) 12016-037, rec. 2267' SW.

Cores: 11969-989; 12021-037; 12095-136 (described by author)
11969-985, Limestone, dark gray brown, cryptocrystalline,
dense, brachiopods abundant.

11985-989, Dolomite, medium gray brown crystalline, fair
porosity, finely laminated.

12021-26, Dolomite, medium gray brown, granular, fair inter-
crystalline porosity, finely, laminated. ~
12026~032, Dolomite, medium gray grown, granular, good inter-
crystalline and vuggy porosity, abundant black carbonaceous
material (0il?).

12032~037, Limestone, dark gray to black microscrystalline,
dense, scattered crystals of anhydrite, carbonaceous material
in fractures. . :

12095-096, Dolomite, dark gray brown, microcrystalline.
12096~-098, Limestone, medium gray, dense, with inclusions of
dark spherical bodies.

]
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12098-103, Dolomite, dark gray brown, microcrystalline,
finely bedded, fractures filled with anhydrite.

12103-105, Anhydrite, dark gray brown, dense, dolomitic.
12105-109, Dolomite, light to medium brown, crystalline,
finely bedded.

12109-110, Limestone, dark gray, dense, platy, oolitic.
12110-117, Dolomite, medium brown, microcrystalline, fair
porosity, finely bedded.

12117-125, Limestone, dark gray brown, fragmental, with abun-
dant fossil bryozoans and brachiopods, scattered inclusions of
anhydrite.

12125-132, Limestone, medium to dark brown, cryptocrystal-
line, inclusions of anhydrite, finely laminated with layers of
dark carbonaceous material.

12132~-136, Dolomite, dark gray brown, dense, finely laminated.
Tops: RR: 113969 R: 12014 P: 12074 Base P: DR

WARD COUNTY

Well Number: N.D. 47
Well Name: Hunt #1 Wald

Location: SE SW 23-155-81 Comp.: 4-25-52

K.B.: 1596 T.D.: 8652 Status inRR: D & A

DST: None

Cores: None

Tops: R R: 7558 R: 7600 P: 7660 Base P: 7768

Well Number: N.D. 52
Well Name: Wanete #1 Lee
Location: NE NE 24-156-85
K.B.: 1840 T.D.: 10134 Status in RR: D & A
DST: (1) 9315-341, rec. 10' SO & GCM.
(2) 9398-409, rec. 210' GCSW.
Perfs.: 9320-336, rec. 120' sulfur water; 9401-408
Cores: 9320-74; 9389-447; 9463-633; 9635-807
Tops: RR: 9287 R: 9347 P: 9410 Base P: 9497




76

W: N.D. 105

Well Name: Stanolind #1 Wasick

Location: C SW NE 2-153-85 Comp.: 10-31-52

K.B.: 2185 T.D.: 11009 Status inRR: D & A

DST: (1) 10130-177, rec. 120' M. '

T (2) 10171-347, rec. 3800' MCSW.

Cores: 10157-177

Tops: RR: 10090 = R: 10144 P: 10205 Base P: 10324

Wwell Number: N.D. 588

Well Name: Hunt #1 Neumann

Location: SW SE 33-152-82 Comp.: 7-13-54

K.B.: 2087 T.D.: 9653 Status inRR: D & A

DST: None

Cores: None :

Tops: R R: 8813 R: 8856 P: 8920 Base P: 9026

WILLIAMS COUNTY

Well Number: N.D. 32 -
Well Name: Amerada Petrol. Corp. #1 Bakken

Location: SWNW 12-157-95 Comp.: 4-25-52
K.B.: 2458 T.D.: 13709 Status inRR: D & A

DST: (1) 12966-13034, rec. 5420' SO & GCSW, 180* salt crystals.

Cores: 12976-13034, salt filled
Tops: RR: 12817 R: 12874 P: 12924 Base P: 13046

Well Number: N.D. 35 '
Well Name: Amerada Petrol. Corp. #1 P. Dilland

Location: SW NE 31-156-95 Comp.: 5-30-52
K.B.: 2329 T.D.: 13325 - Status inRR: D & A

DST: (1) 13200-325, rec. 469' M.
(2) 13188-325, rec. 16' M, tool stuck, left tool in hole.

Cores: None
Tops: None - R R not logged.

i




77

well Number: N.D. 235
Well Name: Amerada Petrol. Corp. #2 Lalim (OWDD)

Location: NE NE 35-158-95 Comp.: 8-23-67
K.B.: 2469 T.D.: 12800 Status in R R: Qil
Prod. zones: B,C,D,C IPF: 390 BO/23 hrs., no water
Perfse 12669-675; 12766-779; 12783-787; 12789-796;
12806-817
DST: (1) 12666-700, GTS 1 hr. 57 min., rec. 1053' oil, 46°, 100
MCW.
(2) 12762-830, WCTS 24 min., rec. 2158' free oil, 45°, 90'
OCM.
Cores: None
Tops: R R: 12605 R: 12662 P: 12713 Base P: 12830

‘Well Number: N.D. 254
Well Name: Amerada Petrol. Corp. #2 L. Kvam

Location: SW NE 19-156-95 Comp.: 3-7-54
K.B.: 2397 T.D.: 14066 Status in RR: D & A

o DST: (1) 13057-090, GTS 4 hrs., pulled up to 8228' and well unloaded

35 bbls. GCWC.
Cores: None
Tops: R R: 13006 R‘: DR P: DR Base P: DR

Well Number: N.D. 999
Well Name: Texas #1 Donahue

Location: SW NE 23-154-100 Comp.: 6-10-56
K.B.: 2253 T.D.: 14035 ~Status inRR: D & A

DST: None .
Cores: 13867-14035
Tops: R R: 13856 R: 13920 P: 13977 Base P: DR

Well Number: N.D. 1231
Well Name: Amerada Petrol. Crop. #1 Iverson-Nelson Unit

Location: SE NE 2-155-96 Comp.: 12-10-57

K.B.: 2316 T.D.: 13615 Status in R R: Qil

Prod. zones: C,D IPF: 332 BC in 24 hrs. Perfs:s 12696-
12784 '

DST: None

Cores 12676-734; 12792~-9366 _ '

T ops: RR: 12674 R: 12724 P: 12776 Base P: 12888
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Wwell Number: N.D. 1385
Wwell Name: Amerada Petrol. Corp. #9 N.D. "A"

Location: SE SW 16-156-95 Comp.: 9-27-57
K.B.: 2360 T.D.: 14828 Status inRR: D & A

DST: ‘None

Perfs: 13292-360, swabbed 66 BSW in 5 hrs., 86.5 BSW in 8 hrs.,
" squeezed. :

Cores: 13176-350

Tops: RR: 13125 R: 13194 P: 13249 .=  Base P: 13373

Well Number: N.D. 1403

Well Name: Amerada Petrol. Corp. #1 Boe-Olson Unit
Location: NE 15-155-96 Comp.: 11-19-57

- K.B.: 2165 T.D.: 14154 Status in RR: D &A

- Perfs.: 12945-985, F 331 BSW with trace of oil in 8 hrs., F 87 BSW,

‘ trace of oil in 5§ hrs.; 12810-885, F 3.62 BSW in 8 hrs.; 12710~
735, swabbed 19 bbls. black sulfur water in 14 hrs., swahbed
0.8 bbls. cond., 6.34 bbl. SW in 6 hrs., reacidized, F 24 BC
and 340 BSW in 12 hrs., squeezed perfs.; 12810-840, swabbed
61 bbls. load water and 13 bbls. acid water in 12 1/2 hrs.,
reacidized, swabbed and flowed 60 BMSW, squeezed perfs.

12710-735.
Cores: 12637-917
Tops: R R: 12656 R: 12720 P: 12773 Base P: 12885

Well Number: N.D. 1514

Well Name: Amerada Petrol. Corp. #1 Ulven Unit

Location: NE 34-156-96 Comp.: 2-15-58

K.B.: 2286 T.D.: 14510 Status inRR: D &A

DST: None

Cores: 13038-101

Tops: RR: 12898 R: 12966 P: 13014 Base P: 13142

Well Number: N.D. 1636
Well Name: Amerada Petrol. Corp. #1 Peterson-Davidson Unit

Location: C SW 17-156-95 Comp.: 5-11-58
K.B.: 2401 T.D.: 14095 Status in R R: Qil
‘Prod. zones: D IPF: 162 BC, 33 BSW in 13 hrs. ( nor completed

originally in R R). Perfs.: 13164-214
DST: None v
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Cores: None : : -
Tops: R R: 13004 R: 13066 P: 13118 Base P: 13240

Well Number: N.D. 1745
Well Name: Hunt #1 Odegaard

Location: NW 21-~157-95 Comp.: 6-11-58
K.B.: 2361 T.D.: 13045 Status in RR: D & A

DST: (1) 12842-890, rec. 140' SW.
(2) 12904-955, rec. 586' salt crystals, 6004' SW.
Cores: None .
Tops: R R: 12722 R: 12784 - P: 12836 Base P: 12957

Well Number: N.D. 2009
Well Name: Amerada Petrol. Corp. #2-A N.D. “C"

Location: C NE NW 16~-158-95 Comp.: 12-31-58
K.B.: 2446 T.D.: 12840 Status inRR: D & A

. DST: (1) 12742-790, rec. 510° GCSW.
Cores: None ‘ , -
- Tops: RR: 12607 R: 12664 P: 12714 Base P: 12832

Well Number: N.D. 3844
Well Name: Amerada Petrol. Corp. #3 B.L.O.U.

Location: SE SE 1-155-96 Comp.: 10-9-65

K.B.: 2370 T.D.: 14600 Status in R R: Oil

Prod. zones: D IPF: 341 BCPD, 53.2°, plus 5799 MCF6PD.
Perfs,: 13126-156

DST: None :

Cores: None

Tops: R R: 12923 R: 12986 P: 13042 Base P: 13167

" Well Number: N.D. 4323
Well Name: Amerada Petrol. Corp. #B-1 Ives

Location: NE SW 26-158-95 Comp.: 1-2-68
K.B.: 2460 T.D.: 13757 Status in R R: Oil
Prod. zones: B,C,D,F IPF: Unknown Perfs.: 12654-665;

12730-738; 12762~764; 12779-801; 12817-821, F 136.8
BO in 7 hrs.; 12874-890, F 225 BO in 12 1/4 hrs.
DST: (1) 12628-670, GTS 30 min. after closing tool, rec. 51 bbls.

WC, 3.2 BO & 4.8 BM. (
(2) 12715-815, WCTS 25 min., GTS 25 min., reversed out 30 BO.

=
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.~ Cores: 12628-670; 12720-780; 12780-815 o
Tops: R R: 12587 R: 12650 P: 12700 Base P: 12816
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