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___ LIGNITE DRILLING DURING 1979 IN WARD, MOUNTRAIL,
__ AND DIVIDE COUNTIES, WESTERN NORTH DAKOTA

By U.S. Geological Survey

and

North Dakota Geological Survey

Introduction and acknowledgments

A drilling program was conducted in western North Dakota by the North
Dakota Geological Survey (NDGS) under Grant No. 14-08-0001-G-551 from the
U.S. Geological Survey. The drilling was done as part of the U.S. Geological
Survey's program to evaluate and classify mineral lands in the public domain.
The purpose of the program was to gather data on the thickness, quality,
extent, and recoverability of lignite beds and the lithologic characteristics
of the coal-bearing Paleocene Fort Union Formation.

This report includes geophysical logs, descriptions of samples, and
locations of the test holes. The lignite beds shown at the top of each log
include most of the beds more than 2 ft thick and were generally determined
from the density logs, but where there were depth discrepancies, sample depths
were used to determine which log to use.

Test holes were drilled in three general areas between June 13, 1979, and
September 26, 1979, with the first hole in Ward County (Area A) and the last
hole in Divide County (Area C). For convenience of reference, the areas are
designated A-C, with the general locations shown on figure 1. Test-hole
locations are shown on the area maps (figs. 2-4), and specific locations are
on the log headings using the system of land survey in use by the U.S. Bureau
of Land Management. The distances from section lines are approximate. Eleva-

tions are also approximations taken from topographic quadrangle sheets or,
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where topographic coverage was lacking, from altimeter surveys.

The total number of test holes and the area in which they were drilled
are as follows: Area A, Ward County, 17 holes; Area B, Mountrail County, 3%
holes; and Area C, Divide County, 69 holes. Total drilling was 44,688 fe.

Fieldwork was carried out by the following NDGS personnel: Clarence
G, Carlson, Thomas Delling, Gary Stefanovsky, and David Lechner. Coordination
and technical guidance were provided by Clarence G. Carlson, NDGS, and Susan
Cook and John Spencer, U.S. Geological Survey.

A forward rotary drill was used with water as the drilling fluid.
Continuous 5-ft samples were collected, except where circulation was difficult
to maintain and sample returns were not satisfactory, no samples were collected.
Samples were logged by the geologist in the field and then bagged and placed in
the storage facilities of the NDGS, Grand Forks, N. D. A driller's log for
each test hole was obtained, and these logs are on open file at the NDGS
Grand Forks office.

The logging procedure was to run the gamma-ray, self-potential (SP), and
resistivity probes, followed by the density probe. Where only glacial drift
was penetrated, no density log was run. Owing to mechanical failure, no
gamma~-ray logs were obtained for a few holes in Mountrail County.

Test holes were given letter and number designations prior to the drilling
season. One site (79D62) was later deleted, but to avoid the confusion of

renumbering subsequent holes, the original designations were retained.
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Figure 3.--Drill-hole locations
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Hole No:

NORTH DAKOTA GEOLOGICAL SURVEY

79W1 Map.No Topo .

. N F
Elev.: 2103 feet jJgcation: T.152.8, R..85 W, Sec._32 | Tract: _Daaa
FNL ¥EK . . .
Measured:__20 ft-gsw 2600 £tFWL, Hole size: _4-3/4 in. Air

Date: _6-26-79 State: _ND

County

Ward

—Drilled depth: _223 feet

(J Water Cored: Yes [] No

Lignite beds: 297-302; 328-330; 401-406; 490-492
Remarks:
Lithology Geophysical lo
.Y g
Recorded by: Gary Stefanovsky Geologist » recorded by: Lechner
Gamma Density
Litholo T.C.—2 Range 100 cps|T.C. 2 Range 100 cps Depth
gy Recording speed 20 ft/min Recording speed 20 ft/min 2
A
Logged depth 523 feet | Logged depth 523 feet | § ‘28
43
= 0- 17 Gravel, brown, sandy - - 0 b= ————~0-0
-17- 20 Gravel, brown ==== e Dg;
_20- 50 Till, gray, silty e = S===s=s s
50- 90 Till, brown, silty = == 20 = =
90-135 Till, gray, silty == 3:3'; : === L
%35-190 Claystone, grayish-brown, 2 i‘; == 40 : = =}
- carbonaceous, silty : EsEs: = =S| 59
190-193 Lignite ! === — ‘;:,;z———:
193-203 Claystone, grayish-green . 0 = = — == =20
203-204 Lignite ==== 2 — -
204-207 Claystone, grayish-green, = 3= 80 = et
- silty = == =
207-208 Lignite e 100 =t = B
T é o .
208-211 Claystone, grayish-green, T ;? = = > IO_
carbonaceous =R = E===sSSn
711-213 Lignite E=ces==lad==s ==—n
213-245 Claystone, grayish-green, == i S== T - 40
- carbonaceous e 0 B = :
245-247 Lignite = - ’ == 150
247-293 Claystone, grayish-green, o 5 T
carbonaceous = = u
293-297 Lignite : =
297-320 Siltstone, grayish-green, 180 V== = 5=
- carbonaceous, sandy = = ==
- ’ 200 = T - “—_20660
- —— "‘i_ =
- 220 ———< -
- 1 =+ ==
- 240 B=—=1 = {P:__
= : : 3 =—|-250
- 260 - ==
Z— -80
- ===
- 280 ——
- 300 Fe—F= = 300




Hole number—continued

79Wl
Gamma Density jDepth
T.C.—2 Range 100 cps | T, 2 RangeM o
Lithology Recording speed 20 ft/min | Recording speed20 ft/min g S
Logged depth 523 feet | Logged depth523 feet | & 2
~300
320-330 Lignite —
330-340 Claystone, grayish-
brown, silty
340-345 siltstone, grayish-
brown, clayey
345-377 Claystone, grayish-
green, silty
377-380 Lignite
380-397 Claystone, grayish-
brown, carbonaceous | @0 @ o=—/—=—
397-405 ' Lignite
405-420 Sandstone, grayish-
green, medium graine-
silty
420-520 Claystone, grayish-

brown, carbonaceous

U U

o T4 s
s T o g

Tz




Hole number—_continued

79W1
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7ow1  Hole number—continued

SP | Resistivity Depth
Sens. setting 100 MV____ Sens. setting 50 2
Recording speed _20ft/minRecording speed20ft/min | § &
Logged depth323 feet iLogged depth 523 feet | m =
L -
- 380 L
— — =120
— 400 400 }
. 420 -
| 490 i
] =450 |
. 460 | —l40
— Y50 | ;
- 500 = 500
u - 5
— S22 — =160
_ CToml B
, 27
_ Wl B ‘
-1; 550
) | -
| {
- | n |
—_— | L !
- L. —i80
— 600
- - s
— L |
. 650
] | =200
i |
- 700 |
I
— — |
|
- f — —220]
_ | B
] | i
!
-4 11 | 750




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:__72uw2 Map:___No NT°P° = Date: 8721779 state: _ ND___ County:_Ward
Elev.: 2140 ft. Tocation: T.15Llsx R.86 W, Sec._’ __, Tract: _4SSC___ Drilled depth: _584 feet

Measured: 30_ft. %& 2586 f‘%vli., Hole size: 4=3/4 in. Air [J  Water (X} Cored: Yes [] No

Lignite beds: 188-192; 226-228; 358-364; 375-380; 446-452; 484-486;
518-520; 554-559; 573-576
Remarks:
Lithology Geophysical logs
. Y
Recorded by: Gary Stefanovsky . Geologist %  recorded by: Lechner
Gamma Density

T.C._2 Range 100 cps |1, _2 Range _100_cps{Depth
Recording speed 22 ft/min | Recording speed 20.ft/min
Logged depth 580 ft. |Logged depth 584 ft.

Lithology

Feet
Meters

0- 1 Gravel, brown, sandy

1- 7 Till, brown, sandy e = —— L_O °

- 7- 27 Till, brown, clayey, silty e — ===

- 27~ 40 Till, gray, clayey, silty : = — 20 1 : ‘___féL::—

- 40- 52 Till, gray, silty, clayey - : — |~

_  52- 60 Till, brown, silty, clayey ====T 1o e |

- 60- 80 Till, brown, silty, clayey T - 5 "':‘:’*‘__50
80- 90 Till, brownish-gray, clayeyj, % = Lo = ===t

- silty ) = s — = = 2 = -

- 90-103 Till, gray, clayey, silty —‘*““‘;‘*—*- = ‘ é:_;_ 20

_ 103-106 Gravel, brown, sandy == —— g ==

_ 106-130 Till, gray, clayey, silty E====somas =====—= ====11
130-131 Lignite —— e e :

= 131-153 Till, gray, clayey, silty = 00 == ———F——["100

-= 153-167 Sandstone, bluish-green, 2 ; — =P

- very fine-grained, silty —= /20 E= =1

_ 167-174 Claystone, gray, carbon- = si—

_ aceous === R»:—:ﬂ__f.;.g%_ -40
174-175 Lignite === ey

- 175-180 Siltstone, bluish-green, === g 150

- clayey 160 === i: ;_...__: -

_ 180-182 siltstone, bluish-green, e e |

_ clayey ry====== == S=cas==j}
182~-184 Claystone, brownish-gray, = =

- carbonaceous : :

200

= 184-186 Lignite

—~ 186-200 Claystone, bluish-green,
carbonaceous, silty

200-213 Claystone, bluish-green,
carbonaceous, silty

= 213-215 Lignite

120

240

- 215-220 Sandstone, greenish-gray, SE=R e

- fine-grained, silty = = " 260

_ 220-224 siltstone, greenish-gray, e o :
clayey T P

= 224-225 Lignite == ‘:;—-'280

— 225-240 Claystone, grayish-brown, SES=SRoss S

- silty, carbonaceous = (L 200




Hole number—continued

79W2

Lithology

Gamma

T.C.2__Range 100 cps
Recording speed 20._ft/min
Logged depth38Q feet

T.C.

‘Density

2 Range 100 cp
Reco;ding speedZ_Q.fflmin
Logged depth_384 feet

Depth

Fect
Mecters

240-248
248-253
253-260
260~-273

273-275
275-280

280-287
287-300

300-318
318-320

320-357
357-360
360-361
361-370

370-381
381-385

385-400
400-415
415-438
438-443
443-446
446-451

451-470

470-472
472-479

Claystone, grayish-browr]
silty, carbonaceous
Sandstone, greenish-blud
fine-grained, silty
Claystone, grayish-brown
silty, carbonaceous
Claystone, grayish-brown
silty, carbonaceous
Lignite

Claystone, brownish-gray
carbonaceous, silty
Sandstone, blue~green,
fine~-grained, silty
Claystone, brownish-gray
silty

Sandstone, greenish-blue
Claystone, grayish-brown
silty

Claystone, grayish~brown
carbonaceous

Lignite

Lignite

Siltstoene, grayish-brown;
carbonaceous, clayey
Lignite

Siltstone, grayish—brown,
carbonaceous, clayey
Claystone, grayish—brown,
carbonaceous, silty
Claystone, grayish~brownj,
carbonaceous, silty
Siltstone, grayish-brown|
carbonaceous

Claystone, greenish-blue}l
Lignite

Claystone, greenish~-blue
silty

Siltstone, greenish-blue
sandy 1
Lignite

Siltstone, bluish-gray,
sandy

L3

-~

£ )

-’

T

13

~300

1 320

=100

3#0

360

oy —— -

380

:§§i==¢ao

Y20

~350

—  —-120

450

460

-140

$go

S00

—— 0

— 5o

T :
55—1.




79w2 Hole number—continued

Gamma Density chpth
. T.C.—2_Range 100 cps | TC _2 Range 100 Cp 2
Lithology Recording speed520 f;t/min Recording speed 29 ft/min 8 s
t ,
Loggeddepth_>~" "" | Logged depth_584 ft | & =
- 479-481 Lignite
- 481-485 Siltstone, bluish-gray,
_ clayey
485-516 Claystone, grayish-brown,
- carbonaceous, silty
- 516-518" Lignite
- 518-549 Claystone, grayish-brown,
- carbonaceous, silty
_ 549-551 Lignite

551-580

Claystone, grayish-~brown,
carbonaceous, silty

14




79W2  Hole number
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79W2  Hole number—continued

i
SP | Resistivity Depthl
Sens. setting_ 100 MV Sens.setting 50 | = &
Recording speed _20_ ft/ minRecording speed 20ft/min 8 3
Logged depth 584 feet [Togged depth384 feet | i =
. 380 _
J — =120
. ¥20 -
|
N B i
— 440 L :
- -450 |
460 —i40
_ ¢80 N
— So0 —500
B S S e G e B
— $20 E’ = - —i60
— Sto s - |
Few |
- - ~550
— 5-(0 = L
— ﬁy —
— 1 ~ —180
- WE RS ~600
- L
- §
= 650
—200
— —700
I ~ —-220
116 i
- —750




NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79W3- MapNo Topo . Date: 6‘21‘79 State: _ND County:_Ward
N £
Elev.: 2140 feetyocation: T. 151 Eak R..86 W, Sec. , Tract: _SSCb__ Drilled depth: 564 feet

KNE
Measured: 471 psL, 117 FWL, Hole size: 4-3/4 in. Air (J Water@ Cored: Yes [] No [¥

Lignite beds: 140.5-144; 222-225i352-254; 304-306;
390-402; 456-460
Remarks:
Lithology Geophysical logs
Delli .Y P ys’.c
Recorded by: Thomas Delling Geologist M recorded by: Lechner
Gamma Density

T.C.2_ Range 100 cps |T.C. 2 Range 100 cps Depth
Recording speed%_O_f‘/min Recording speed 20 ft/min
Logged depth 564 feet |1ogged depth 364 feet

Lithology

Feet
Meters

- 0- 1 8Silt, black

_ 1- 44 Till, brown, sandy, clayey S e e e r —0-0
silty, gravelly : = ? =S======= L 7171‘1*
= 44- 84 Till, gray, sandy, clayey, =10 = = e S== 8
- silty, gravelly e = ——
- 84- 86 Claystone, bluish-green, —— § = 40
- 86-100 Claystone, gray, silty e
100-136 Sandstone, grayish-green, E===="==
- medium~grained, silty “"2,) = 60
_ = 136~139 Claystone, gray —
. - 139-141 Lignite it g,
_ 141-160 Sandstone, green, medium- e
_ grained, silty m:ﬁ.
160-164 Claystone, brown Torr et )00
= 164-169 Claystone, bluish-green e
=~ 169-183 C(Claystone, light-brown, T 120 B
- silty —:+H5 ==
- 183-185 Lignite Seeeara=n= D
185-188 Claystone, brown, silty =
T 188-190 Lignite Eee
= 190-212 Claystone, grayish-brown, ey /60

- . silty

_ 212-213 C(Claystone, dark-brown
213-217 Claystone, grayish-brown
217-218 Lignite
218-220 Claystone, brown

— 220-222 Lignite

— 222-226 Claystone, brown

226~239 Claystone, grayish-brown,

sandy
239-242 Lignite
= 242-301 Claystone, light-brownish-

- gray, silty :

- i =1 230 ==

_ 3 =
e e - I

- e 300 2

====——: = — —=—1-300




Hole number—continued

79W3
Gamma Density Depth
. T.C.—2_Rangel00 cps | T.C. 2 RangelOO cps »
Lithology Recording speed 20 ft/min | Recording speed 20 ft/min 8 g
Logged depth 564_feet | Logged depth 564 feet | & 2
301-308 Siltstone, greenish- —300
brown, clayey : N =
308-322 Claystone, grayish-brown, i 320 s ﬁfff-
silty ‘ ' £&=| -0
322-343 Sanéstone,.graylsh-green, s B j :
medium-grained, clayey —— £ — =
343-362 Claystone, brown - —;255‘ i §272:22"350
362-384 Claystone, brown, silty = 3 == — o
384-388 Lignite = == ===
388-394 Claystone, brown, silty ====x 330 E e s
394-401 Lignite X e e e e
401-426 Claystone, brown = SE=s
426-453 Claystone, gray e
453-456 Lignite ’
456-463 Claystone, grayish-brown
463-474 Claystone, brown
474-486 Siltstone, greenish-gray,
clayey
486-487 Claystone, dark-brown
487-488 Lignite
488-491 siltstone, grayish-greem,
clayey
491-533 Claystone, grayish-brown?
silty
533-536 Siltstone, grayish-greenj,
clayey
536-542 Claystone, brown
542-551 Claystone, green
551-560 Claystone, grayish-brown},
silty

18




Hole number——¢continued

79W3
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79W3 Hole number—continued
SP | Resistivity Depth
Sens. setting _100 MV ____ Sens. setting___50 g
Recording speed20__ ft/minRecording speed 20ft/min g 5
Logged depth 564 _feet Togged depth364 feet | & =
B — .
= | S— = —=
_ 380 == === B
— = — — —i20
~t- e e !
- Joo — 400 |
- — '!
N 420 ] :
| 440 _ |
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_ 460 —140
_ 480 === ]
= |
B So j '
n ° 500 |
i
= - |
m 50 - —160|
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_79W4 Map#o T°P° _Date:_6-20-79 State: _ND County: Ward
Elev.: 2131 feet Location: T_1.5_l_i R.i.w Sec._14 , Tract: bcbb _ Drilled depth: 502 feet

FNL
Measured: 1384 ftagy, 22 £ B0 FWL, Holesize: 4-3/4 in. Air [] Water ] Cored: Yes [] No

Lignite beds: __72=76;_230-232; 240-242; 326-332;
340-346; 410-413; 446-448
Remarks:
Lithology Geophysical logs
.Y
Recorded by: Gary Stefanovsky : Geologist 3 recorded by: ___Lechner
Ga.mma Density L)
T.C.-2_Range 100 cps |T.C. 2 Range 100 cps Dep

Lithology Recordmg speed 20 ftjmin Recording speed 20 ftymin

Logged depth 502 feet | Logged depth 502 feet §

- 0- 4 Gravel, brown
4- 12 Till, brown, gravelly
12- 30 Till, gray, silty
30- 40 Till, brown, silty
= 40- 64 Till, gray, clayey
- 64- 65 Lignite
65- 68 Till, gray, clayey
68~ 72 Lignite
72- 96 Claystone, bluish-gray,
- silty
- 96-102 Claystone, bluish-green
- 102-106 Claystone, gray,
carbonaeous

106-107 Lignite

- 107-113 Claystone, gray,
- carbonaeous

113-126 Siltstone, grayish-blue,

sandy
= 126-140 Claystone, grayish-blue,
— 140-152 Claystone, grayish-blue,
carbonaeous

152-153 Lignite
153-160 Claystone, grayish-blue
160-178 Claystone, gray, silty - :
- 178-180 Siltstone, gray === —

s e Ve g

— 180-189 Claystone, grayish-blue : _—= 220

_ 189-190 Claystone, bluish-green e aonee

~ 190-200 Sandstone, bluish-green, ==
medium-grained, silty EEspr pe———

~ 200-225 Claystone, grayish-blue T

- silty ZLL*E‘ r 20

- 225-226 Lignite

- 226-236 Claystone, grayish-blue, . 280
236-237 Lignite silty o

~  237-247 Claystone, gray SRS 360

- 247-258 Sandstone, bluish-green, i s -

- fine-grained, silty 21



Hole number—continued

79 W4
Gamma Density IDePth
1 T.C.2 _Rangel00 cps | T.C. 2 Rangel0OO cps "
Lithology Recording speed 20 ft/min Recording speed 20 ft/min § §
=

Logged depth 302 feet

Logged depth 202 feet

258-260
260-265

265-267
267-280
280-322

322-326
326-335

335-346
346-366

- 366-380

380-399

399-400
400-409

409-411
411-435

435-445

445-450
450-480

480-490
490-495

495-500

Claystone, bluish-green
Claystone, grayish-blue,
carbonaceous

Lignite

Claystone, bluish-green
Claystone, bluish-green,
silty

Lignite

Claystone, brownish—gra%
carbonaceous

Licnite

Claystone, brownish-gray,
carbonaceous

Claystone, brownish-grax
carbonaceous

Siltstone, gray, carbon -
aceous, clayey

Lignite

Siltstone, grayish-blue,
carbonaceous, clayey
Lignite

Siltstone, grayish-brown,
carbonaceous, clayey
Claystone, grayish-brown,
carbonaceous

Lignite

Claystone, grayish-brown,
carbonaceous, silty
Siltstone, grayish-brown,
clayey

Claystone, grayish-brown,| -

silty
Siltstone, grayish-brown,
sandy

22

—-300

I —180
—600




79W4 Hole number

—0—0

Resistivity

setting
rding speed

50

Sens.

20 ft/min

e}
¥

S PR B S B

~100

SP

Sens. setting

100 Mv

20 ft/minReco
Logged depth 202 feet [ogged depth 502 feet

Recording speed

S SR S S

P e e




79W4 Hole number—continued

SP | Resistivity Depth
Sens. setting 100 MV____ Sens.setting_ 20 _____| &
Recording speed 20 _ ft/ minRecording speed20ft/min | § g
Logged depth302 feet  Logged depth302 feet | = |
B
380 L
— —120
¢o0 —400 i
420 L ,
d¢o -
-450 |
yeo | —140
#30F i |
|
Sor e —500
-. -
i - —160
~550
| L
! B |
— —I180
| ~600
| -
| .
| i
| H
! i |
' —650
| —200
—700
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: _79W 5 Map¥o TOPO . Date: 5227779 Seate: NP County: Ward
Elev.: 2129 feet j.cation: T._l_::l.z_. , R.B8_W, Sec. 2%, Tract:2SSL___ Drilled depth: 504 feet

YK
Measured: 439 ft. gsp, 15 _ft. FWL, Hole size: _4=3/4 in. Air (] Water. Cored: Yes [] No k]
Lignite beds: _200-202;_369-372; 402-406.5; 470-473

Remarks:
Litholo Geophysical 1
Recordegg by: _Thomas Delling Geologist?x“ recol:dzd by: e Lechner
Gamma Density
Lithol T.C._2_Range 100 cps |T.C. _2_ Range 100 cps[Depth
1ehology Recording speed 20 ft/min Recordmg speed 20 ft/min 2
Logged depth 504 feet | Logged depth 503 feet § 3
- 0- 12 Gravel, brown, sandy L -0 -0
- 12- 19 Till, brown, silty = e
19- 41 Gravel, brown e == T
- 41- 54 Till, gray, silty, gravelly P 20
T - 54~ 72 Till, yellowish-brown, X
- silty, gravelly ==F 40
- 72-102 Till, brown, silty, +
gravelly =
= 102-121 Till, gray, silty, : === 60
- gravelly =
— 121-127 Claystone, gray ===z} g0
- 127-129 Claystone, dark-brown ESS==S =
_  129-132 Claystone, gray == {f;— 16
132-140 Claystone, blue, silty " E==
—  140-145 Claystone, gray : ==
— 145-146 Claystone, brown, F == 120
- carbonaceous ===
- 146-148 Claystone, green ‘“‘_“"__;:%E 140
148-157 Claystone, gray, silty + =
T 157-161 Sandstone, grayish-white, %g
- fine-grained e s l6o
- 161-165 Siltstone, gray, sandy ;ﬁ%
- 165-174 Claystone, gray = ,}f‘ 180
_ 174-175 Claystone, brown, e
: carbonaceous e
T  175-177 Claystone, gray ..;____ié:::_;i.._._ 200
- 177-178 Claystone, brown, o s B
- carbonaceous e 220
— 178-180 Claystone, gray Se=—t=
_ 180-197 Sandstone, brown, medium- e 240
grained, clayey S =
=~ 197-198 Lignite — ;?:__
- 198-201 Claystone, brown, == 260
- carbonaceous s
. 201-214 Claystone, brown, silty T 230
214-217 Claystone, gray e :
T 217-237 Claystone, gray, silty %3 . === : =
- 237-242 Claystone, gray 75 m—.ﬁsﬂﬂ— ° — == ‘:ZA_ 300




Hole number—continued
79 WS

Gamma Density [Depth
T.C.2_Rangel00 cbs | T.C._2__Range 190 °PS
Recording speed 20_ft/min Recording speed20_ft/min
Logged depth 504 feet | Logged depth_504 feet

Lithology

Fect
Mcters

242-243 Lignite :

243-246 Claystone, gray, silty

246-248 Siltstone, gray, clayey

248-256 Claystone, gray, silty

256-262 Siltstone, gray, clayey

262-269 Claystone, gray, silty

269-272 Lignite

272-276 Claystone, gray-brown,
silty

276-279 Claystone, brown

279-280 Lignite

280-282 Claystone, gray

282-296 Sandstone, gray, medium-
grained

296-300 Claystone, brown

300-314 Sandstone, gray, fine-

grained

314-317 Claystone, 1ight-brown7
silty

317-318 Claystone, dark-brown,
carbonaceous

318-321 Claystone, light-grayish-
green, silty

321-326 Claystone, bluish-green

326-329 Claystone, dark-brown

329-335 Claystone, greenish-hrown

335-340 Claystone, brown

340-355 Claystone, greenish—hmcwn;
small vellow inclusions

355-363 Sandstone,greenish—grax)
mediumegrained

363-368 Lignite ’ 550

368-374 Claystone, green, silty

374-380 Siltstone, gray, sandy

380-384 Lignite

384-398 Sandstone, greenish-grayl,

medium-grained, silty L —I80
398-407 Lignite —600
407-408 Sandstone, greenish-grayl, -

medium~-grained, clayey
408-419 Claystone, gray
419-420 Sandstone, greenish-grayy, —

medium-grained, clayey 5
420-438 Claystone, gray, silty
438-440 sSiltstone, white




79w5 Hole number—continued

Lithology

Gamma
T.C.2__ Range 100 cps
Recording speed 20_ft/min

Logged depth 304

Jensity
T.C.2__Range 100 cp
Recording speed 20 ft/min
Logged depth 203

Depth

Fect

Mcters

440-460

460-467
467-480
480-484
484-487
487-496
496~500

Claystone, grayish-brown,
silty

Lignite

Claystone, brown, silty

Lignite

Claystone, brown

Claystone, gray

Claystone, brown

27




Hole number--continued

79W5

SP
Sens. setting 100

Recording speed 20
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79W5 Hole number—continued

SP | Resistivity Depth
Sens. setcingM_ Sens. setting &
Recording speed 20 fey minRecording speedZ_O_fC/ min § s
Logged depth 504 feet  |Logged depth504 feet |m =
- ~ —120)
. 400 |
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Hole No: _79Wé&

NORTH DAKOTA GEOLOGICAL SURVEY

. N b, ;<
Elev.: 2144 feet 1gecation: TSl 3, R.86 W, Sec._6

Map No Topo

Date:_6-19-79 State:

County: Ward

» Tract: _€S9¢__ Drilled depth: _522 feet

EXE FXX . .
Measured: 34 ft. Fsi, 756 ££FwWI, Hole size: 4=3/4 in. Air [] Water K] Cored: Yes [] No K]
Lignite beds: __254-256; 266-270; 294-298; 356-360;

394-396; 476-482

- 255-260

Claystone, greenish-blue

&
[RE
RRSS

Remarks:
Litholo :
Recordgg by:.Gary Stefanovsky Geologist 3. gizggzslﬁ;lzbgs
Gamma L}
Lithology T.C._Z:_ Range_l_O_Of_ER.S_ T.C. _.%_ Range 100_cps epth
Recording speed 20 '%/min | Recording speed 20 ft/min 2
Logged depth322 feet |JTogged depth 522 feet B £
o=
- 0- 3 Gravel, brown, medium
3- 12 Till, brown, gravelly, Qg .-0-0
- silty
- 12- 17 Till, brown, silty, clayey =
- 17- 51 Till, gray, clayey e e
_ 51- 63 Till, brown, clayey %—
_ 63- 67 Gravel, brown : ———
67- 73 Till, brownish-gray, 2 : : : 50
- clayey : :
- 73- 92 Claystone, brownish-gray, t : = 5 =20
_ clayey = ==
_ 92- 95 Claystone, gray T : =
95- 98 Claystone, bluish-green Eea= =1
- 98-105- Siltstone, gray, clayey == =100
= 105-112 Claystone, gray = : '
= 112-115 Lignite S==S== ;
— 115-130 Claystone, bluish-gray e ——— T
_ 130-135 Siltstone, bluish-gray, E = -40
clayey : ==
- 135-152 Claystone, gray : 150
- 152-157 Claystone, bluish-green == —
- 157-160 Sandstone, gray, fine- T .
- grained, silty ‘ : == = :
160-166 Claystone, gray = s
=  166-167 Lignite === :
= 167-177 Claystone, gray £ L2055 60
- 177-181 Claystone, bluish-green £
_  181-182 Lignite
182-202 Siltstone, gray, clayey ESES
T 202-203 Lignite ==
- 203-227 Claystone, gray = -
-  227-237 Sandstone, bluish-green L Tr E _j = 250
- fine—grained, silty = z
_ 237-246 Claystone, gray == 5 —80
_ 246-250 Claystone, brownish-gray) : =
carbonaceous =
- 250-253 Claystone, greenish-blue = T :
-  253-255 Lignite = — — 300



Hole number—continued

79W6
Gamma Density Depth
- T.C. 2 Range_100 cps | T.C.2 _ Range 100 cp »
Lithology Recording speed_g.Q_ft/min Recording speedZ.Q_ft/min 8 S
w2

Logged depth222 feet

Logged depthw_

260-263
263-271
271-273
273-280

280-293

293-296
296-300
300-320

320-342
342~-353

Py

353-359.

359-360
360-379

379-380
380-397

397-400
400-420
420-440
440-450
450-473

473-480
480-500

500-516

516-518
518-520

Claystone, gray

Lignite

Claystone, greenish-blue
Sandstone, greenish-blue,
fine~grained, silty
Siltstone, greenish-blue,
sandy

Lignite

Claystone, greenish-blue
Sandstone, greenish blu§7
fine~grained, silty
Siltstone, gray, clayey
Claystone,’greenish-blug7
silty
Claystone,
aceous
Lignite
Claystone,
aceous
Lignite
Claystone,
aceous
Lignite

gray, carbon—
carbon-

gray.,

gray, carbon-

Claystone,
Claystone,
Claystone,
silty
Siltstone,
sandy
Lignite
Siltstone,

gray
greenish-blue
greenish-blus,

greenish-blue,

greenish-blug,

sandy, carbonaceous

Claystone,

greenish-blue,

silty, carbonaceous

Lignite
Claystone,

greenish-blue)

carbonaceous

31
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Hole number —-continued

79W6
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79W6 Hole number—continued

SP Resistivity Depthl
Sens. setting 100 MV Sens. setting__50
Recording speed20___ ft/minRecording speed20ft/min
Logged depth322 feet  |Logged depth322 feet
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Hole No:_79W7

NORTH DAKOTA GEOLOGICAL SURVEY

Elev.: 2106 feet ] ocation: T.ﬁz.gg{, R.§§_>\§', Sec._28

Date:_6-19-79 State:

Map :No Topo

ND

County: Ward

, Tract: _Cbbb

Drilled depth: _522 feet

KR ERK
Measured: 2552 ft.FsL, 15 ft.fwr, Hole size: 4=3/4 in. Air [] Water 8]  Cored: Yes [] No K]

Lignite beds: __114-117; 262-264; 322-324; 445-449; 495-501
Remarks:
Lithology ) Geophysical 1
Recorded by: __Thomas Delling Geologist 3 recogdzd by: *® rechner
Gamma Density L)
Lithology T.C.__?;.__ Rangel@%_cas_ T.C. -2_ Range100 cps [Depth
Recording speed20 f/min | Recording speed20 ftymin| 2
Logged depth 522 feet | Logged depth 522 feet § s
T =
0- 24 Till brown, sandy, silty,
clayey, gravelly
- 24~ 62 Till gray, sandy, silty,
- clayey, gravelly
- 62~ 97 Till brewn, sandy, silty,
- clayey, gravelly
_ 97-112 Claystone, light-blue
112-118 Lignite
— 118-121 Claystone, light-blue
- 121-132 Sandstone, light-blue,
_ medium grained, clayey
132-135 Claystone, light-blue,
- sandy
- 135-136 Claystone, dark-brown,
- sandy
- 136-137 Lignite
- 137-142 Claystone, brown, silty
_ 142-147 Claystone, gray
147-150 Claystone, dark-brown
- 150-166 Claystone, bluish-green,
- sandy
- 166-182 Claystone, brown, silty
- 182-187 Claystone, bluish-green,
sandy
- 187-191 Claystone, brown, silty
- 191-201 Claystone, bluish-green,
- sandy
- 201-222 Sandstone, bluish-green,
_ medium-grained
222-223 Claystone, dark—brown
- 223-224 Lignite
- 224-240 Claystone, brown, silty
- 240-247 Sandstone, gray, medium-
_ grained, silty
247-254 Claystone, brown
- 254-257 Sandstone, brown, fine-
- to medium grained, clayey
- 257-260 Claystone, brown, sandy
-  260-261 Lignite 34



Hole number—continued

Lithology

79W7
Gamma Density chpth
T.C..2_ Rangel00 cps T.C._2_Rangel00 cps

Recording speed
Logged depth 522 feet

20 ff/rn'm

Recording speed ?_P.ft/min

Logged depth_522 feet

Fecet
Mcters

261-265
265-280
280-288

288-312
312-316

316-320
320-345
345-347

. 7347-360
- 360-380

380-400

400-404
404-424
424-428

428-441
441-444

444-446
446-493
493-500
500-502

Sandstone, gray, medium-
grained

Claystone, gray, sandy
silty

Sandstone, gray, fine.to
medium-grained, clayey
Claystone, gray
Claystone, dark-brown,
lignitic

Claystone, brown
Claystone, gray, silty
Sandstone, grayish-green,
medium-grained
Claystone, brown, sandy
Claystone, grayish—greeQ,
sandy

Sandstone,gray, medium-
grained, clayey
Claystone, gray, silty
Claystone, bluish-green
Sandstone, bluish-green,
medium-grained
Claystone, brown, silty
Claystone, bluish—greeq)
sandy

Lignite

Claystone, brown

Lignite

Claystone, brown

35




7947 Hole number--continued

Resistivity
Sens. setting 100 MV_____ Sens, setting_~ 50 |
Recording speed 20_ft/minRecording speed 20 ft/min

R
Logged depth _322 feet I ooged depth 322 feet ! £ 3
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79W7 Hole number—continued

SP " Resistivity
Sens. setting 100 MV Sens.setting___ 50
Recording speed20__ ft/min Recording speed20ft/min
Logged depth522 feet  Logged depth322 feet
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No: 79w8 Map:__N°o 'I};opo - Date:6-18-79 State: ___ND County: Ward
Elev.: 2110 ft. Yocation: T.151§, R.85 W, Sec._2 _, Tract: €2€C __ Drilled depth: __504 ft.

B ¥EX . . . -
Measured:_1551 £.pst, 18 ft.FWL, Hole size: 4-3/4 in. Air []  Water Cored: Yes [] No

Lignite beds: 206-208; 348-353; 360-362; 374-376;
402-408; 446-450
Remarks:
Lichology ) A v Geophysical logs
Recorded by: Thomas Delling : Geologist # recorded by: Lechner
4 Gamma Density

T.C._2_Range 100 cps|T.C. 2_ Rangel00 cps [Depth
Recording speed2_0_ft/min Recording speed 20ft/min

Logged depth 304 ft. | Logged depth 504 ft.

Lithology

Teet
Meters

- O- 27 Till, brown, silty, sandy,
- gravelly
27- 82 Till, gray, silty, sandy,
gravelly, carbonaceous
82- 84 Gravel, brown
~ 84-107 Till, gray, silty, gravelly
- 107-191 sandstone, green, fine-

_ grained E = 60 et I o) )
191-200 sSandstone, green, medium- - -~——————‘-i—§r-—-—- —-~§—~—i——~~*~—~-§}:f ‘::ﬁ -20

- grained, silty e e ’

— 200-212 Sandstone, green, medium- -"Eé"""' &0

- grained ';:_‘Z__*r{:__.__

~ 212-216 Lignite = = 100

_ 216-239 Claystone, green ==
239-240 Lignite e Smmuesten

T 240-270 sandstone, green, fine- B — 120

- grained . '

- 270-274 Claystone, green, sandy
- 274-275 Lignite
_ 275-280 Claystone, greenish-brown, L—T-;t _::_.__. ro =
sandy . :% =
- gA B

— 280-300 Claystone, green, sandy

— /%0

— 180 =

200

il

== 220
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Hole number—continued

79W8
Gamma Density IDcpth
. T.C._2 Range._l_q_o__c_gs_ T.C. 2 Rangc 100 cps v
Lithology Recording speed__Zth/min Recording speed 20.: ft/min g
=

Logged depth 504 feet

Feet

Logged depth_304 feet

300-312

312~314

314-31e
316-364
364-365
365-371
371-372
372-33%1
391-400

400-407

407-434

434-460

460-464
464-500

Claystone, brown,
lignitic
Lignite

Claystone, brown, lignitic
Claystone, green, sandy
Lignite
Claystone, green
Lignite
Claystone, green,
Sandstone, green,
grained, clavey
Sandstone, green,
grained
Claystone,
silty
Sandstone, green,
grained, clayey
Claystone, green
Sandstone, green,
grained, clayey

sandy
medium

medium
green,

sand%

medium

medium
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Hole number—continued
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Sens. setting 100 MV
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Hole No:_79W9

NORTH DAKOTA GEOLOGICAL SURVEY

Map: West Douglas

b 4
Elev.: 2135 feetyocation: T.151% R.85 W, Sec.
Measured:_2180 ft ¥

FNL

29

Date: _6-17-79 State:

ND

, Tract:

County; Ward

acda  Drilled depth: _482 feet

FEL . : . '
1500 ftREk  Hole size: _4=3/4 in. Air []  Water Cored: Yes ] No K]

Iignkebedm 210~212; 252-254; 292-305; 404-406; 415-422.
Remarks:
Litholo . : Geophysical lo
Recordegg by:_Thomas Delling Geologistg' tecoEr’dZd by: & Lechner
Gamma Density
2 100 cps 2 100
Lithology T.C._Z_ Range __f_;_ T.C. 2 Range __E_c.l_v',s Depth
X Recording speed 20!%/min | Recording speed 205/ min{ &
Logged depth 482 feet | Logged depth 482 feet § k
- 0- 20 Till, yellowish-brown,
- silty, gravelly
20- 69 Till, gray, silty,
- gravelly
- 69- 80 Sandstone, yellow, medium+
- grained
- 80-152 Sandstone, brown, medium-
grained
~ 152-181 sSandstone, green, medium-
- grained
-~ 181-182 Lignite
—- 182-200 Siltstone, green, sandy
_ 200~203 Sandstone, green, medium-
grained
T 203-206 Lignite
~  206-214 Siltstone, green
- 214-216 Lignite
- 216-221 Claystone, brown
_  221-224 sandstone, green, medium-
grained
- 224-231 Claystone, brown
- 231-233 Lignite
- 233-237 Claystone, brown,
_ 237-242 Sandstone, green, medium-—
grained
T 242-256 Claystone, brown
- 256-260 Lignite
- 260-277 Claystone, brown
— 277-280 Lignite
_ 280~-283 Siltstone, green
283-300 Lignite




Hole number—continued

79%W9
Gamma Density JDepth
. T.C.2_Range_100 cps | T.C._2 Range 100 cp: o
Lithology Recording speed 20 ft/min | Recording speed20_{t/min g 8
=

Logged depth 482 feet

Logged depth _482 feet

300-400

400-409
409-416
416-427
427-436

436-444
444-445
445-480

Sandstone, green, medium|

grained, clayey
Claystone, green

Lignite

Claystone, green
Sandstone, green, medium=~
grained, clayey
Claystone, green

Lignite

Sandstone, green, medium

grained, clayey

¥
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Hole number--continued

79W9
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Hole number—continued
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NORTH DAKOTA GEOLOGICAL SURVEY

Hole No:_79% 10 Map:No Topo ___Pate:_6-17-79State: __ND County:__Ward

+ . x
Elev.: 2070 feet Location: T._1_5_1.§ , R.85 W, Sec. 27 _, Tract:_aaaa__ Drilled depth: _402 feet

. N FEL . .
Measured:é?_i&._gﬁ. 180 ft ¥¥A, Hole size: 4=3/4 in. Air [] Water Cored: Yes [] No K]

Lignite beds; _L15-118; 125-139; 157-162; 265-269; 298-300; 309-313
Remarks:
Lithology Geophysical logs

Recorded by: Thomas Delling Geologist » recorded by: __ Lechner

Gamma Density !De
T.C..2__ Range 100 cps |T.C. _2_ Range 100 _cps [Depth
Recording speed 20 ft/min | Recording speed 20 ft/min
Logged depth _402 feet | Logged depth 402 feet

Lithology

Feet
Meters

0- 10 Till, brown, sandy, gravelly

10- 20 Till, brown and gray, sandy*P
gravelly

- 20- 32 Till, brown, sandy, gravelly

- 32- 40 Till, grayish-brown, sandg
gravelly

40- 48 Till, gray, sandy, gravelly

48~ 50 Lignite

- 50- 58 Till, gray, sandy, gravelly

58- 63 Gravel, brown '

63- 80 Sand, brown, medium to
fine~grained

80-170 No samples

= 170-180 Siltstone, green, sandy

— 180-204 Claystone, green

— 204-220 Claystone, brown

220-240 No samples

240-261 Claystone, brown

261-262 Lignite

—= 262-290 Sandstone, green, medium=

- grained, clayey

290-296 Claystone, green, sandy

296-297 Lignite

297-304 Claystone, green, silty,

sandy

46



Hole number—continued

791710
Gamma Density Depth
] T.C.—2 Rangd?® ©PS | TC. 2 Range 100 cpt »
Lithology Recording speed —20ft/min | Recording speed 20 ft/min g 8
Logged depth 402 feet | Logged depth_402 feet| F =
304-308 Lignite
308-355 Sandstone, green, fine-
cgrained, clayey
355-367 Claystone, green, sandy
367-379 Claystone, brown,
379-380 TLignite
380-386 <Claystone, green
386-391 Sandstone, green, medium-
crained
391-400 Claystone, green

47
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79W10 Hole number--continued

Sp Resistivity Depth

Sens. setting 100 MV____ iSens. setting 50
Recording speed 20_ft/minRecording speed 20 ft/min | &
Logged depth 402 £e€t i oo0ed depth 402 feet &
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79W10 Hole number—continued

SP | Resistivity
Sens. setting 100 MV ___ Sens. setting__ 50
Recording speed20__ ft/minRecording speed20ft/min
Logged depth 402 feet Iogged depthd02 feet

W% gy e
s pftd Z 1
s s auti I

330

=

=3
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Hole No:_79w.11

NORTH DAKOTA GEOLOGICAL SURVEY

. N 3
Elev.: 2050 feet I ocation: T.151%, R.85 W, Sec.

Map:Douglas West __ Date: 6=16-79 State: ND ___ County:_Ward

25, Tract:_cdca___Drilled depth: __402 feet

k . . .
Measured:390 £t . FF 1700_“'% Hole size: 4=3/4 in. Air [] Water K] Cored: Yes [] No

Lign.ite beds: 36-28; 98-100; 128-133; 222-226; 276-282
Remarks:
Lithology Geophysical 1
tefanovsk .Y phy ogs
Recorded by: G3rY 5 Y Geologist #  recorded by: Lechner
Gamma Density
Lithol T.C.2__ Range 100 cpbs {T.C. 2__ Range 100 _cps [Depth
1Ehotogy Recording speed 20 f/min | Recording speed 20 ft/min 2
Logged depth 402 feet |Logged depth 402 feet 8 g
- 0- 2 8ilt, black T - -0 -0
_ 2= 7 Gravel, brown, sandy; e S
pebbles = — = = -
=  7- 15 Till, brown, silty = 10 = : ===
= 15- 20 Till, gray =: éféJ == - = -
- 20~ 30 Gravel, sandy = = yo B= e =L
_  30- 32 Lignite SNCmw = : =
32-100 Sandstone, bluish-gray, === e —
T 100-402 No samples . et 2 =" =20
- e = = u
- == 30 =5 =
: — ———=7
- e 10 = =—————1-100
- e |
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Hole number—continued

79W1l
Gamma Density Depth
thol T.C.—2_Rangel®0 cPS | T.C. 2___ Range 100 cP o
Lithology Recording speed -20_ft/min | Recording speed 20 ft/min g 3
Logged depth__402 feet | Logged depth_402 feet| & 2
300
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; : == 320 : T = -
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