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GEOPHYSTCAL AND LITHOLOGIC LOGS FOR 1977 COAL DRILLING IN

McLEAN AND WARD COUNTIES, NORTH DAKOTA

By Michael L. Menge

Introduction and Acknowledgments

This report, one of several on the 1977 drilling program conducted
by the U.S. Geological Survey (USGS), presents logs for holes in the
McLean and Ward Counties area (G77-1 to G77-61) of west-central North
Dakota. Map locations shown at the top of each log correspond to
Bureau of Land Management Surface-Minerals Management Quads of North
Dakota.

The drilling data.presented here are part of a widespread and
continuing USGS program to classify and evaluate mineral lands in the
public domain. The program provides data on the thickness, quality,
extent, and correlation of the coal beds and the thickness and lithology
of the associated rock units in the Fort Union Formation (Paleocene)
of western North Dakota and eastern Montana.

This report includes only geophysical and lithologic logs. Core
samples and rotary cuttings of the coal beds from selected holes have
been submitted to the U.S. Bureau of Mines for proximate analysis and
for determination of Btu/lb values and form of sulfur present. Core
sampies and rotary cuttings of the rock units have been sent to the
Bureau of Land Management for trace element analysis.

Michael L. Menge supervised the project, assisted by Charles

R. Frey, Susan M. Cook, and Gary L. Berg.
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Hole nor__G77-1  map _NW-22 Date 11=30-77 <y, N.D. goyng. Melean

Elev-__ 1986 ft ocotion T.149N., R.85W.Sec 21  Tract_ SE SE Drilled depth: 302 ft
Measured:_60 ft FSL 10 ft FEL Hoie sze _> 1/8 in.cgreq MO

Remarks

Recorded by: Mibo Menge (Geolooi )

Depth

. R d sp

Lithology ‘gk? ecording speed _
Zh Denstty SP Res 3|2

o
Ll SR TN 00
| topsoil | T l SN |
| brn cbncs sandy claystone T

- gn cbnes silty claystone

gn silty claystone
gy cbncs silty claystone

lignite

¥ 1r vy

gy silty claystone; lignite

gy cbnes silty claystone

A\

N

gy silty claystone

AN

2

gy cbncs silty claystone

- gy cbncs claystone

brn cbnes claystone; lignite

T
i

&

lignite; cbncs claystone
gy silty claystone; lignite

S f I

-
-
-
[ gy cbnes silty claystone

- gy-brn cbnes claystone

Nl

gy cbncs silty claystone

brn cbnes claystone
brn cbncs claystone; lignite

- gy cbnes silty claystone

gy cbncs clayey siltstone
gy cbnes silty claystone

w



(continued)

Hoie no:_G77-1 Map Date. vate _ County:
Elev Location: Sec , Tract___ Drilled depth.
Measured , Hole size Cored

Remarks:

Recorded by-

Mike Menge (Geologist)

Lithology
Gamma

Recording speed 25 ft/min

Density SP Res

- 8Y

- 8Y

L 8Y

L. 8Y
- 8Y

gy

gy

- 2Y

- 8Y

LELER A

cbncs

cbnes

silty

lignite

silty

cbnces

clayey siltstone

cbncs

cbnces

cbncs

cbncs

clayey siltstone

silty claystone

claystone; lignite

claystone; lignite

silty claystone

silty claystone

NNMMNM

claystone

claystone; lignite
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silty claystone
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Hole noi__ G77-2 Map NW-22 Dote _11-30-77  «ciqte N.D. County__McLean
Elev _1978 ft  |ocation T-149N., R.85W. cec 24  Trqct_SW NW Drilled depth:__281 ft
Meosured. 2160 ft FNL 56 ft FWL  Hoje size 5 1/8 in. Coreq _no
Remarks . .
Recorded by Mike Menge (Geonlogist)
Lithoiog o | Recurding speed 25 ft/min Depth
ithoiogy =g ﬁ
5"} samma Denstty SP Res A E:
o !‘5 f 1f<,/¥L; é.' >§ e 0--0
| topsoil ;;inj?Fa-ii_,“”, g%“,%}:_;LLLJ,{ 3 .
ti1l RSl C nERE 1
- [ =g N B i ‘ B
1{;' : g’ T’OKQPSIM I e <4
| gy sandy siltstone 3 ‘-“. ,TCNS { : 20-

-

| lignite; gy sandy siltstone

ﬂ/&uvA AL
. |

-2y sandy siltstone — &
- >
- -

1
e

gy clayey siltstone

HHHHHHHRHRHA! HHH=

EEEELEELEEEERE
W

-

gy sandy siltstone

2

R34 sandy siltstone; lignite
| lignite

gy clayey siltstone

-

-9v sandy siltstone

TR

p

no sample
no sample; lignite

"
no sample

gy silty claystone

-

gy silty sandstone

gy silty sandstone; lignite

Fgy silty sandstone




(continued)
Mo po- G77-2 Map Date- e County

tlev Location Sec , Tract Urilled depth.

Measured , Hole size Cored

Remarks

kecorded by Mike Menge (Geolugist)

ecording speed 25 ft/min

Litholegy

Strip
L 0g

2]
Gamma [Jnnsﬂy SP wes % ;:
[ . =

=

-

e

- gy silty sandstone

k.

=

WENR Do R{ g

-
-
-

lignite; gy silty sandstone

p—

- gy silty sandstone

-

-
8y silty sandstone; lignite
| lignite; gy silty sandstone

=
| gy silty sandstone

-

p

L]

+ 3

LB}




G77-3 Map NW-%%"

12—11—7_m_r'mg N.D. County: McLean

Hole ro- Date
Fley 1968 ft | ocation _T.149N., R.84W.Sec 30  Tractlot 4 Drilled depth:_28! ft
M(‘()'-Ult’d 310 [t FSLV 10 fL Fw’l:_ Hobe gize _5 1/__§__1_p‘ Cored no
Remarks e -
Recorded by. Mike Menge (Gecl. gist)
, Depth
. Recording speed 25 ft/min
Lithology Lo g s
52 Gamma Density Sp

il

|

T v T 7T 7 7T 17T

T 7T 17T 177

T

topsoil

till

brn silty claystone

gy cbncs silty claystone
gy silty claystone

gy
gy
gy

gy

siltstone
clayey siltstone

clayey siltstone

siltstone

clayey siltstone
gy silty claystone
gn silty claystone
lignite; gy silty claystone

gy

gy clayey siltstone

gy silty claystone

brn cbnes clayey siltstone

gn clayey siltstone

gy shale

gy clayey siltstone; limestone
gy claystone; lignite

lignite; gy claystone

gy clayey siltstone; lignite

gy clayey siltstone
gy siltstone; lignite

brn sandy siltstone

gy clayey siltstone
brn sandy siltstone

brn clayey siltstone
gy clayey siltstone;
gy clayey siltstone
gy clayey siltstone; limestone

lignite
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(continued)

Drilted depth.

frove noi_G77-3 Map .
Elev Location

Measured s

Hemarks

Recorded by __ Mike heoge (eolugiot)

Lithology

~ecordng speed 25 ft/min

Depth
B

gy clayey siltstone

gy silty claystone

gy claystone; lignite
lignite; gy clayey siltstone

T

T 7

gy claystone

gy silty claystone
gy claystone; lignite
lignite; gy silty claystone

gy clayey siltstone

L

gy clayey siltstone; lignite

tr vy

gy clayey siltstone

T

.




Hole no G77"4 MGD NW-ZZ"‘ Date 12—3"77._ S tate N.D. COUﬂ'y‘ MclLean

Eley 1962 ft Location: T.149N., R.B4W. ge 28 ,TrOCYSW SW Drilled depth. 260 ft

Measured 88 ft FSL 212 ft FWL Hole size 5 1/8 in. Cored _no

Remarks [ —_

Recorded by- Mike Menge (Geclogist)

i Depth
' ~ecordng speed 25 ft
Lithology é?g\ ecord ng spee /min i
» | 3amma Density SpP Res 3 E
[v

il

till; lignite
8 lignite; gy claystone
| gy cbncs claystone

i

T
[

-
[

V‘l
[

T
T
I|

- gn silty claystone

IMMNMNNNRNRRNL

NN NENN

gn silty claystone; lignite

|

gn silty claystone

no sample

T 17 1T 17 7T

no sample; lignite

T

| no sample
no sample; lignite
no sample
no sample; lignite

LR

no sample

T 17T 177

no sample; lignite

no sample

no sample; lignite
| no sample |




(continued)

Hioe no: G77—4 MGP [, —

tiev

Location Le

Date

ylracy

Measured , Hole size

Remarks-

Recorded by- Mike Merge [Geologist)

site County

Critted deptn

Cored

Lithology

~ 'TIL
_0g

Recurding speen

Gamma

25 ft/min

L

(¢2]

w
Fee

no sample

T 7T 177

T

| no sample; lignite

- no sample

T

T T T7

260410

10



Hue no: G77-5 MOQ Nw-22 . Diate 12—2—77 _ tate: N!D! COUﬂty‘ M_QL_ﬁan
Elev 2008 ft |ocation T.149N., R.84W. Sec 22 . Tract_SW SW Drilled depth:_301 ft
Measured 44 ft FSL , 538 ft FWL tiole size __é*l;/_g__i_n. Cored no

Remarks

Recorded by. Mike Menge (Geologict)

Depth
, ) Fecording speed 25 ft/min
Lithology 2g 9
>~ Gamma

|

[
| topsoil LR
=
- ti11

LD B A

:r' N ' =
- gy cbncs sandy claystone = ‘
= - . ""T:":: e
| gy cbncs clayey sandstone N R S S
L. gy cbncs silty claystone et ';’@::Q
o R I et R
- L VST TR W
| gn silty claystone S D0S RTINSO S
: gn clayey sandstone ) j' ._f
. 8n silty claystone ey L
| 8y silty claystone I IV S I ST R R
| 80 clayey sandstone dl - et
gy silty claystone; lignite i — |
- . -
| lignite; gn silty claystone ST ‘g NN
= cbnes claystone i ]
| gy clayey sandstone “huz‘%ffq'ﬁﬁ
lignite; gy clayey sandstone I ‘

|

- gn cbnes silty claystone

B I

gy silty claystone

gy cbncs claystone; lignite
gy cbnecs silty claystone

gy cbnes clayey siltstone
gy cbnes silty claystone

gy claystone; limestone
limestone; gy claystone

gy cbncs silty claystone

|

T

T

LR

T

11



(continued)
Howe po__G77-5 Map Date L 'ate County

Llev Location Sec , Tract Dritied depth

Meosured Hole size Coreg

)

Remarks

Recurded by Mike Merge (Geolugist)

Fecord ng speed 25 ft/min

Lithology

Strip
Log

vy
Gamma . ensity SP Res Ak

| gn clayey siltstone

gy cbncs clayey siltstone

HHHHH]
! .
G oo

N SO JUNES S P - ! N .
L i .
; - -
i R [ I R P - :
| R R SR DUESS PEONE RN SURTN FUETY SRERY SRR
b N BS SONES EA R M :
. F ¢ JRRY AT (PP E S L IR IO N &

»

|

—8
M
el

i
1

- gy clayey siltstone

HHHE
f. P
|
%
I

HEHRREHHRHHRA

R
!
l

W)

gy cbnes silty claystone

i

“Y

gy cbncs clayey sandstone

g lignite; silty claystone

ot

T

gy cbnecs silty claystone

lignite; brn silty claystone s Rl

“DENSITY- | 5. P |- Res.—| ~| A
_SKCPYIN: | IOMVIIN. | S6.5L/SIN.
B [\ g :

| S S S S S
l
f
|

— }__f
!
I

o [ RN e
" | J NI R R [ B RN RN ;.: an
- ‘ T
- 33y

T T T
1
T

|
L
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Hoe no- G77-6 Map _ NW-22 Da?e-12‘12"77m_*C*me__ﬁ;E;CounW‘
Elev 2026 ft  location _T.149N., R.84W.%ec 22 Tract SE NE___ Drilled depth:_321 ft
Measured 2455 ft FNL 35 It FEL e gize 5 1/8 dnuyeq _noO
Remarks . e
Recorded by Mike Menge (Gerlgist)
Lithoiogy E?ﬂ‘ fer rdng speead 25 ft/min Depi?
77l camma  Density SP Res E §
';:b:nx;;x.g.uux 5

T 7T 7177

1

T T

v ¥ 1T 17 71

T

T

| {

T

T 1 7T

T

T 17 1T 17 177

topsoil

till

gn-gy silty claystone

gy silty claystone

brn claystone

gn claystone

lignite; silty claystone
gy silty claystone

no sample
gn—-gy silty claystone
gy silty claystone

silty claystone; lignite

gy silty claystone

13




(continued)

Hole no:_G77-6 Map Date__________ “ate, County:
Elev Location: Sec. , Tract Drilled depth:
Measured . Hole size __ Cored

Remarks:

Recorded by:

Mike Menge {(Geologist)

\ di d: .
Lithology Recording speed: 25 ft/min

Gamma Density SP Res

Depth

T 1T 17T 17T T 7 7T 177

L]

T ¥ ¥V 0

gy silty claystone
gy sandstone

lt-gy siltstone

- 1t-gy sandstone

L 1lt-gy siltstone

gy siltstone; gy limestone
gy limestone; gy claystone
4 lt-gy claystone

i dik-gy silty claystone

It-gy sandstone
lignite; silty claystone

gy silty claystone

gy siltstone
lt-gy siltstone

lignite; siltstone
lt-gy siltstone

HHHHHAHHHUL

3604110
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McLean

H()Ie no- G77"'7 M(Jp Nw-lé ) D(]te 12-4—77 ("q‘q N.D. County
Elev 2024 ft | cation _T-149N., R.84W.gec 15 r1rqct SW SW Drilled depth:__320 ft
Measurea 8 ft FSL 93 ft FWL wole size 5 1/8 in.Cored _mo
Remarks L [ o
Recorded by- Mike Merge (Gecingist)
. o | Pecording speed 25 ft/min Depth
Lithology =9 P
@ '| Gamma  Denstty SP Res P I
L <
" topsoil
-
-
L till
-
- lignite

b
silty claystone; lignite

-

T

gy silty claystone

T T

| lignite; silty claystone
gn-gy claystone

gn-gy silty claystone

lignite; silty claystone

gn-gy silty claystone

T v v 1 17 17T 11T

gy silty claystone

-

| lignite; silty claystone

L]
o

-
N

: gy silty claystone

i lignite; silty claystone

| 8y silty claystone

pe




(continued)

Hote noi_ G777 Map Date “tate. County:
Elev Location- Sec , Tract Drilled depth:
Measured , Hole size ___ Cored

Remarks"

Mike Menge (Geoiogist)

Recorded by:

Lithology Recording speed 25 ft/min

Gamma Density

SP

- gy silty claystone

-

gy limestone

- gy silty claystone

- =
= =
=

- gn-gy silty claystone

L t:_ .....
-
-
L
=

| gy silty claystome

i A

lignite; silty claystone

TV 7T 17T 1

M
v

) I ISR, : TN !
M\ LT

H
e

fh

A |
T
]

| gy silty claystone CEEEE NS

T

Y

T
|

| &Ar T :-*_Dzé_;ss,zqy__f T =

. RogA | o
i s A
- - R (ETo
- +
- 7r’U'ﬁ
= -
- 360110
- 3704
- 31
- 3804
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Hole no G77-8 MCD Nw-16 Date 12—3_77____,_("(1’0 N.D. COUn’y McLean
Elev1994 ft | ocation _T.149N., R.84W.Sec 15  Tract NE_SE Dritled depth:__323 ft
Measured 2605 ft FSI 68 ft FEL Hole size _5 1/8 in.Cored _no

Remarks ° e

Recorded by: Mike Menge (Geolugiet)

O
@
©
=
-

Fecurding speed 25 ft/min

Lithology 2o
o7 Gamma Density SP Res @

O [Meters

topsoil

- uiotew 10
i LA
=3

i ' AL
| % ]
L ‘ - €0
- Sl (1_“"“‘5
= ': : . 60
| i =t 70
i Gl § % 80
- [ 1 dico0
- } 1 j?f\ 10+
o w_,;’,; o
- - 12()-{
L LS PSP -
- L ey s
o “'% '11
- '- ! ;'40"1
: e ] o
g gy ey
! S
- 4 ICO'
L
. 7
- -4
!

r 7 1T 77

|

gy silty claystone

17



Hole noi_ G178 Map Date sate __ County
Elev. Location: Sec. , Tract Dritied depth:
Measured: ' Hole size: Cored-

Remarks:

Recorded by:

(continued)

Mike Menge [(Geologist)

Lithology

Recording speed: 25 ft/min

Gamma

Denstty

Depth

gy

-

-

-
|8y

L
gy
gy
8y
[ ey

- BY
-

8y

| gn silty claystone

clayey siltstone

- gy cbnes sandstone

cbncs silty claystone

_1ignite; gy claystone

clayey sandstone

cbncs silty claystone
cbnes claystone; lignite
silty claystone

cbnes claystone; lignite

cbnes silty claystone

clayey sandstone

clayey siltstone

clayey sandstone

,.
y
!

— e e e e D z SDUS I | T
N T T T -

]
|

IOREE

DCNL‘H‘Y

. S.R
T .JMQTS”N~“ R0M
IR 3 &
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[N

Frc

F80

90

rHO
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Hole noi__G77-9 Map _ NW-16

Flev 2018 ft  Location T.149N., R.84W.

Date 12=2~-77  <tate N.D. County_McLean
SeclZ _, Tract SE SE Drilled depth-_320 ft

Measured 26 ft FSL 62 ft FEL Hoie size _5 1/8 in.Cored _no

Remarks

Recorded by Mike Menge (Geolegiot)

Lithology

Pecording speed 25 ft/min

Gamma

Depth
Fl2

Density SP Res

topsoil

till

r-

-

-

b

- 8y silty claystone

L 8y silty claystone; lignite
t lignite

l lignite; gy sandstone

| 8y sandstone

| 8Y cbncs claystone

- gn-gy clayey siltstone

-
| gy silty claystone; lignite

| gn-gy clayey siltstone

-

| 8y clayey sandstone

-
- gn clayey sandstone

-

| 8n-gy clayey sandstone
hlignite
Plignite; cbncs claystone
| 8y cbncs claystone

gy cbncs claystone; lignite
bbl—gy cbnes claystone; lignite
| bl~gy cbnes claystone
| 8y silty claystone
| 8y silty claystone; lignite

r-
l-gn~gy clayey siltstone

=

-

-2y clayey sandstone

-

J
.

~3
—

[

foLga Ao

i _1_‘,‘,*__1 .L_%,L_,L_*LTL .
N
O

~

o

¢

1
H
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(continued)

Hole no:_S77-9 Map Date: Siate: County:
Elev ____ __ Location Sec. , Tract Drilled depth:
Measured , Hole size Cored
Remarks: —

Recorded by:___ Mike Menge |Geologist)

Lithology . Kecording speed 25 ft/min Dep’:‘
®~| Gamma Dens'ty SP Res B
| brn cbncs claystone =l g NE
|_gn clayey siltstone XX - ST
| gy silty claystone

| gy silty claystone
_limestone
gy silty cbncs claystone

_lt—gy sandstone
gy silty claystone

| gy clayey sandstone
gy silty claystone

- gy clayey siltstone

=3

gy clayey sandstone

gy clayey sandstone; lignite
| lignite; gy clayey siltstone
l-.2y clayey siltstone
gy clayey siltstone; lignite
gy clayey siltstone

-gn—gy silty claystone

=

=

| gy silty claystone

gy cbnes sandstone
»

i 62410

20



NW-16 (hee 11-28-77 oy, N.D. McLean

Hoie no:_ G77-10 Mup County:

Elev _1985 ft {ocation T.149N., R8W.  Sec 13 Troct_NW SW Dritled depth: 340 ft
Measured 2634 ft FSL1 4 ft FWL Hole size _—5 1{%__111.((",,(1 _I’lO

Remarks

Recorded by Mike Menge (Geaiogist)

: Renorad o .
Lithology euring speed 25 ft/min

Strip
L 0g

(7]
Gamma Density SP Res I
g >

i
Il
A

_topsoil
till
-

-

-
| silty claystone

=

10

- 3 ]
q lignite

lignite; cbnecs claystone
-

-

gy cbncs silty claystone

-

-

- lignite =29

=

- gy cbnes silty claystone

- 1
! - . 1 : ’
R : I T T

e

-

gy silty claystone

T

WM
i
i

i _Lj. Sl

- 30
i claystone % ’

- A ‘::.

| 8y silty claystone ; ,-,‘5-7 ) +

| lignite; claystone

T

gy silty claystone

o

| lignite; gy siltstone

gy silty claystonc

T

T
|
¥,

gy cbncs clayey siltstone

T

i
\AJ.\ V.

L siltstone; lignite
L lignite; siltstone

gy cbncs claystone

T

lignite; claystone

gy cbncs silty claystone

o f. M N N T
1 N NN
NN 2 N MHHN A
- e i I Py EZi R EE e EE LY Ene e
:{ co m;/\ N M : 1 N i VRS PR SR St
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(continued)

hoe o __G77-10 Map vate tite County:
Elev Location Sec , Tract____ Uriiled depth
Measured ) Hole size Curad

Remarks o

Recorded by. Mike Menge .Geoloqist)

Necording speed 25 ft/min

Lithology

S?Mp
LOQ

Gamma censity SP Res v §

| yel-gn sandstone
gy cbncs silty claystone
lignite; claystone

yel-gn sandstone

- gy silty claystone

gn silty sandstone

gy clayey siltstone

gn clayey siltstone
gy. clayey siltstone

gy—-gn silty claystone
gy claystone

gn silty sandstone
gy claystone; limestone

gy claystone

gn siltstone; lignite

L ¢y claystone

gy clayey siltstone
gy claystone

gn silty claystone
| lignite; limestone
3 siltstone

gn sandy siltstone

gy-lt-brn claystone
gy sandy siltstone

T 17 T 7T 7

T T
X
T

22



Hole no: G77-11
Etev 2002 ft |ocation T.149N., R.85W. Sec 15

Measured. 32 ft FSL ) 112 ft FEL yyge yze;ii;E/S in. cored

MOD _NW—16

Jate ll—27—77_ﬁ,,,__c'mf" N.D. Coumy« McLean
. Tract_SE SE Drilled depth:__508 ft

Remarks

Recorded by:

Mike Menge (Geeiogist)

Lithology

Fec:rding speed

sammu Density

25 ft/min

SP

Depth

T 7 T

T 7T

Al

T T

2|

T

topsoil
till

brn sandy claystone

gn cbncs claystone

yel-gn clayey siltstone
gy cbncs claystone

lignite
lignite; claystone

gy cbncs claystone

gy claystone

lignite

lignite; gy silty claystone
gy silty claystone

gy claystone

claystone; lignite

gy claystone

gy cbncs claystone
lignite; gy claystone

gy silty claystone

lignite
lignite; gy silty claystone

gy silty claystone

|
I

T

N Z. . . \,A . H

..‘:::: il
: .
a8
)
i
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Hoe no G77-11 Map B Date

Fley Loucation Sec , rract
Measured ) Houle size

Remarks e

Recorded by-

(continued)

Mike Menge Gesloqist)

te

Dritted depth:

County

L.ithology

Strip

Log

~ecord ng speed

Gamma

25 ft/min

cansity

Res

T

R ]

) R

T

¥

v v 1T 1T 177

gy clayey siltstonc

siltstone
sample

no

gy
no

silty

gy sandy

cbncs
silty

gy
gy
lignite;
gy silty
lignite;
gy silty

sample

claystone

claystone

claystone
claystone

gy clayey
claystone

gy silty claystone
claystone

claystone; gy limestone

gy limestone; gy silty claystone
claystone

gy cbncs

gy silty

gy cbnecs

claystone

claystone

claystone; lignite

lignite;
gy

gy
no

gy silty
lignite;

cbncs
cbncs

sample

gy silty claystone
claystone
silty claystone

claystone; lignite
silty claystone

gn-gy silty' claystone

gy silty

claystone

gy cbnes claystone

gn—-gy claystone

siltstone ’

HEHHHHRE

.Iil'

S

T

t

A

R,
V'

BRENg A TR e
e

)

1
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Hole no: G77-11 (co&ﬁipued) Date. — "*tave ______County
Elev Location Sec y,Tract___ Drilled depth.
Measured , Hole sive _  fored

Remarks e

Recorded by:__Mike Menge (Geologist)

Recurding speed 25 ft/min

Lithotogy
Gamma Density SP Res

o O 0 3 e
| gy cbnes claystone ;3; 'ZTT“
~r.

e

| claystone; lignite

lignite
| gy silty claystone
8y claystone; lignite

-brn cbncs claystone

=

fdray

=3

e

L gy silty claystone

-

-

s

:gy cbnes claystone
_ 8y silty claystone
_lignite; silty claystone

o ATRIEE B

3704
- claystone

=
| silty claystone; lignite
[ tan siltstone

- gy silty claystone

| lignite; silty claystone

| gy silty claystone

-

=

-

o 4
- 540+
- .
- 550
- .
| %60_—170
- 4
- 570~

25



Hote no: G77-12  Map NW-16 Date _11-30-77  cyqp N.D. (oynty_McLean

Elev 2042 ft Location T.149N., R.85W. Sec.3  Troct_SE SE___ Drilled depth:_360 ft

Measured 77_ft FSL 528 ft FEL npole size. 5 1/8 in. cgreq _ Mo

Remarks
Recorded by- Mike Menge (Geriogist)
Lithol a | Recording speed 25 ft/min Depth
ithalogy £ -
= _J : -
w7 Gamma Density SpP Res 3 é
| topsoil
-
-
b
he
=
-
- ti11
P
-
t_gy sandy siltstone
_ 8y sandy siltstone; lignite
- gy sandy siltstone
:gy sandstone
gy cbnes claystone; lignite
| lignite; claystone
| lignite; gy cbncs claystone
L. gy cbncs silty claystone

-

u lignite; gy cbnecs claystone

- gy cbncs silty claystone
-

26



(continued)
Hote no:_G77-12 Map-

Elev l.ocation:

Measured- ,

Remarks"

“gte County:
Drilled depth:

Recorded by: Mike Menge (Geologist)

Lithoiogy

Recording speed 25 ft/min

Depth
Res sl2

| 8y silty claystone

| 8y cbncs silty claystone

| 8y cbnes claystone; lignite
| lignite; claystone

gy cbnes silty claystone

| 8y cbncs claystone; lignite

T

gy cbnecs clayey sandstone

| 8y cbncs calc sandstone

| gy cbncs clayey sandstone

-
F gy cbncs silty claystone
| gy cbncs clayey sandstone

= gy cbncs silty claystone
=
- gy cbnes clayey siltstone

e

| gn silty claystone
| 8y cbncs silty claystone

-brn silty claystone
| brn cbnes silty claystone
brn cbnes sandy siltstone

rgy silty claystone

- gy cbncs silty claystone

r
| gy cbncs clqystone; lignite

=

F gy cbnes silty clavstone

Ill

T

HHRY

[

T
h

T
1
I

S.p. L Res, 0]

20MIN. S00/sIN,

e

I

=10




Ho|e no: G77-13 MUD NW—lG . U”?Q 11"'30_77 _ C"OQ‘.‘, N-D- County MCLean
E_|ev‘ 1994 ft LOCO“O(\-T' 149N. N R.BSW- Sec 3 ,‘Troc1 lot 3 Drilled depth 300 ft
Meosured' 12 ft FNL 1335 ft FWL Hole size’ 5 1/8 in. Cored _no

b}

Remarks )
Recorded by. Mike Menge (Gecingist)

. . Depth
. FPecording speed 25 ft/min
Lithology Lo 9t / ”
-~ . — by
| Gamma  Density Sp Res ® é
L
- S SN N B 4 oo
t oi A clo ; !
-0 P
i Ny RS i
- t111 : _ :
- 1T — °
- - [ S
- gy clayey siltstone i ’
- o 2 Iy : 10
1 8 IS IS ' ;
- L WS L e 4
| gy silty claystone I el S L s 1
e BE 1
b T 50—
| silty claystone; lignite % |)‘_ s 4’
lignite A | 1
. . D S BT : . 1 604
a lignite; silty claystone _“‘_,-: 1oL ST mrdl WA Bt 1.
| gy silty claystone ) . |__]1 . N .
h—lignite - >:- -‘A ‘-“ —'~~—§‘ -4
- . S % 80+
| lignite; silty claystone A _ R B
B ] . <" : 1 90
I E el ==
i %" —- {10030
- gy silty claystone "f¢;_é e 4 PS5
o : i £l 110
= | . i
B o Wi abast e = +
Yo e
o - !2")-1l
= : 5
| brn silty claystone - : Ho{w
| gn silty claystone :EI el 4 :
_ . = |
| gn-gy silty claystone = - ‘1401
- —
r gy silty claystone - r5o~r
- o 60
silty claystone; lignite ‘ Lo
- - | bl ’
Flignite; silty claystone .
o B -
L. 18 +
ng silty claystone 5
o . 197

28



(continued)
Map

Hote noi_G77-13 Date. Sate. County:
Elev Location: Sec. , Tract Drilled depth:
Measured: , Hole size: Cored:

Remarks:
Recorded by:___ Mike Menge {Geologist)

i \ Depth
thho‘ogy ?g‘ ReCOfdlng Speed, 25 ft/mln _
»~| Gamma Density SP Res § §

1

gy clayey siltstone

B .
| gy silty claystone

| lignite; silty claystone

- gy silty claystone

-

[~ .
i

- 3304

- 340

- +

- 2504

= .

i ‘ 3604110

= .

™ 3704

5 1

- 380

29



Hole no: G77-14 Map _NW-16 Date 11-28-77 oy N.D. ¢y Mclean

Eley 2024 ft Location T-149N., R.84W. gec 6 , Tract_lot 4 Drilled depth: 360 ft
Measured 12 ft FNL 154 ft FWL Hole size _5 1/8 in.Cored _no

'

Remarks o o N ~
Recorded by: Mike Menqge (Gecalogist)
; Depth
. Rex d S 2 i
Lithology 2o ecording speed 25 ft/min _
o~ Gamma Density SP Res 3 §
o)
| topsoil
-
. till

gy cbnes silty claystone

brn cbnes claystone

gy cbncs clayey sandstone
gy cbncs claystone; lignite
lignite

lignite; cbncs claystone

| gy cbnecs claystone

| gy cbncs silty claystone
gy cbncs sandstone

| gy clayey sandstone
gy silty claystone

| gy cbncs clayey siltstone
| 8y cbncs silty claystone
brn cbnes claystone; lignite

gy claystone
gy clayey sandstone

gy cbnes silty claystone

lignite; gy cbncs claystone

| gy silty claystone

gy cbncs claystone; lignite
gy cbncs silty claystone

| gy cbnes silty claystone;lignit
gy cbncs silty claystone

gy cbnes sandstone; lignite

| gy cbnes silty claystone




Recorded by:

G77-14 (cgptinued)

, Tract

Hoie no: ap
Elev _____ Location:
Measured ,
Remarks"

Mike Menge {Geologist)

Lithology

Strip
Log

Recording speed

LR L ERS

v 1 & 717 T

AJ

|

LR L

¥ 1T 7T 773

T

gy cbncs silty claystone

gy cbncs sandstone
gy cbnes clayey siltstone

gy sandstone

no sample

lignite; brn cbncs claystone
gy cbncs sandstone

no sample

gy cbncs silty claystone
gy cbncs clayey sandstcene

gy cbncs silty claystone

gy silty claystone

gy sandy claystone

gy silty claystone

brn cbncs silty claystone
lignite

gy cbncs clayey siltstone
gy silty claystone

gy cbncs silty claystone

gy silty claystone

gy clayey sandstone

gy silty claystone

gy cbncs silty claystone

gy clayey siltstone

el
i
‘

il

et

A

t

-

M. i

s et
™ T .
. . i !
™ ¢ 4 B I
D . L .
; . |
: "
. i
. i
[ IR
Lo { N
I i e
. vpr il
iy o Lot
i I
i } e
", '
';251
JEEEH >
. P
d N
i
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ﬁ

At

R ST

ate. County:
Drilled depth:

25 ft/min




Hole no: G77-15 Map NW-16 Date 11-19-77  ctgta-N.D, County McLean

e .

Elev. 2038 ft |ocation T-150N., R.84W. Sec 32 ,Tract_SW Sy Drilled depth: 316 ft

Meosured:zo ft FSL , 183 ft FWL Hoje size S 1/8 in.Cored no

Remarks —

Recorded by- Mike Menge (Gecloyist)

Depth
‘ o | Fecurding speed 25 ft/min P
Lithology T B
v Gamma Density SP Res ¥le
Ptop5011
r—
-
-
rtill
e
L

- gy cbnes sandy claystone

-

| gy silty claystone; lignite
| lignite

| lignite; cbncs sandstone

lignite

po

| lignite; gy cbnes claystone

gy cbncs silty claystone

F30

T 17 17 7

limestone; gy sandstone

gy cbncs clayey sandstone

r

| gy cbnes silty claystone
brn cbncs silty claystone
P—

-

b

| 8y cbncs silty claystone

-

o .
| gy cbncs claystone; lignite
Flignite; gy cbnecs clavstone

:gy cbnes silty claystone

b~

3 clayey sandstone

-

32



(continued)

Hole no:_G77-15 Map: Date. state.___ County:
Elev: Location- Sec. , Tract Drilled depth:
Measured: , Hole size Cored

Remarks:

Recorded by:___Mike Menge {Geologist)

- ) Depth
Lithology %8’ Recording speed- 25 ft/min i
w1 Gamma Density SP Res Ak

-2y clayey sandstone
-

- gy cbnes claystone

-lignite; gy cbncs claystone
=
gy cbnes claystone

-

gy clayey siltstone

-

-

-

gy sandstone

gy sandstone; lignite
|8y clayey sandstone

gy cbncs silty claystone
gy sandy siltstone

-2y cbnes silty claystone

gy clayey siltstone

-

| 8y cbnes silty claystone
_lignite; gy cbncs claystone

B -4

i 3604110

- -

- 3704

P -4,_
3180

33



HOle no: G77—l6 Mop Nw—l6 D(]fe 11—18_71—_(:'009 NoD- County' MCLean

tlev

2040 ft Location 1+130N., R.84W. cpc 30 , Tract NE_NE Drilled depth: 382 ft

Measured: 135 ft FNL, 18 ft FEL Hole size 5 1/8 inJlored __mo

Remarks e

Recorded by: Mike Menge (Gucivgist)

Lithology | FPecording speed 25 ft/min

Depth
I

27 Gamma  Density SP Res

!
™ !

topsoil : Dl !
" p R

-

-

L. sandstone

=

oy cbnes sandy claystone;lignite

: 2 : TR EY
- g - IOKCPS/IN.--
- - FLOID LgveL;J
- RIS N .2
kbrn sandy claystone Cona N
-
R34 cbnes sandy claystone

-

-1lignite

-

-

-

=3

Fsdndstone

-

-

-

-

-

-

| cbncs sandstone

-

-

L
| gy cbncs silty claystone

-

-

- L8y cbnecs silty claystone;lignite

=

L8y cbnecs silty claystone

-

34




(continued)

Hole no: G77-16 Map: Date-_______  State:

Elev: Location: Sec. , Tract . Drilled depth:
Measured: ) Hole size: Cored

Remarks: i

Recorded by:

Mike Menge {(Geologist)

Lithology

Recording speed 25 ft/min

Gamma Density

-

=

-

-

b

-

LA

L {

L

K34 cbnes silty claystone

| gy cbnes sandy claystone
L 8y cbnecs silty claystone

lignite; gy silty claystone

- gy cbnes silty claystone

calc sandstone

gy

gy
gy
gy

gy

gy
gy

gy

clayey sandstone

silty claystone; lignite
cbncs claystone
cbnes silty claystone

calc fine-grained sandstone

cbncs claystone

clayey sandstone

cbnes silty claystone

lignite; claystone

gy

gy

gy

cbnes silty claystone

silty claystone; lignite

cbnes silty claystone

ol | DENSITY
G40 1. SKePS[IN..
N IV Sy (o I S
ftoies 25 Mm{.;;ﬁ

E ‘. N I

Lyt




Hole no: G77-17 Map: NW-16 Date 11—23—77*—‘(”0,0 N.D. County: McLean

Elev 2030 ft [__ocoﬂon'T.ll&gN. N R.84W. Sec. 4 7]’(0(:1 lot 3 Drilied depth: 363 ft
Measured 16 ft FNL , 2517 ft FWL Hele size: 5 1/8 in, Cored no

Remarks

Recorded by: Mike Menge (Geologict)

, ~ordy 50 i 25 ft/min Depth
Lithology oo Feccrding speed
= v
© T Gamma Denstty SP Res 3|3
e
topsoil IRE
L -
-
| till
-
-
i gy cbnecs claystone; lignite
| lignite; gy silty claystone
-
-
| gy silty claystone

| gy silty claystone;lignite

gy silty claystone

T

gn silty claystone

-
| gy silty claystone; lignite
gy claystone; limestone

gy cbncs claystone; lignite
-

8y silty claystone

- gy silty claystone

gy silty claystone; lignite
gy silty claystone




(continued)

Hole no:_G77-17 Map- Date. “tate:__ County:
Elev- Location: Sec. , Tract . Drilied depth:
Measured: , Hole size ______ Cored

Remarks -

Recorded by:___Mike Menge {Geologist)

i Depth
Lithology eg Recording speed. 25 ft/min _
o~ Gammao Density Sp Res s ;:

T 1

NE o caid . B N
P :;-:l;i-::,;- e
I ’*“"t N U Frres: +
T I Cl,

L gy silty claystone

T

1

gy silty claystone; lignite

T 7 VN

gy silty claystone

¥

gy silty claystone

lignite; gy cbncs claystone

gy silty claystone

gy silty claystone; lignite

gy silty claystone

brn cbnes claystone

gy silty claystone
gy clayey siltstone

37



G77-18 NW-16 Gyre 1272777

Hole no: Map

o N°D'CounW‘

McLean

Elev 2023 ft | ocation L-149N., R.84W. e 4  7q¢y SE SW Drilted deptn 402 ft

Meosured 134 ft FSL -~ 2628 ft FWLj e wxcuﬁ_{[§m}p/<<ue4 no

Remarks o o » B -
Recorded by: Mike Menge (Geclogist)
; ; Depth
. . Fe-ord.ng <peed 25 ft/min
L!YhOtOgy L:'S etord.ng <pee _
-1 Gemma Density SpP Res E §
[
| topsoil I 3R
- g e
| till S
| gy clayey siltstone; lignite 5 N P Fio
| lignite — = s
lignite; gy clayey siltstone . N
g siltstone R 1 .
- & i = 50+

- gy clayey siltstone

"l.’.l.l.l

N
(NN

T
|
[N

o\ s

gy silty claystone

.

- gy clayey siltstone

-

"y

| gy silty claystone
gy silty claystone; lignite

-

| gy cbncs silty claystone
gy silty claystone

<4
SO DU PR S SN e
e Il Lol -

b

gy cbncs silty claystone
gy claystone

-

T

o

gy silty claystone

lignite; gy siltstone
gy clayey siltstone; lignite

gy clayey siltstone

- gy silty claystone

| gy claystone

| gy silty claystone
| gy silty claystone; lignite

| gy silty claystone

| gy clayey siltstone

gy sandy siltstone




hoe ro G77-18 (Cﬂﬁginued) Date ____ sate ______County
Elev Location Sec , ract___ Drilled depth:
Measured , Hote size Cored

Remarks S —_

Recorded by ___ Mike Menge [Geologist)

Lithology

trip

<
~

Lcg

kRecura'ng speed 25 ft/min.

Gamma Lensity SP Res

1

LR S

T 7 T

T

gy sandy siltstone
gy sandy siltstone; limestone

gy sandy siltstone

gy clayey siltstone
gy sandy siltstone

gy clayey siltstone
gy claystone

gy silty claystone

gy clayey siltstone

limestone; gy siltstone
gy siltstone; lignite
gy silty claystone

gy clayey siltstone

gy claystone

gy silty claystone

brn siltstone
gy siltstone; lignite

gy silty claystone
gy claystone

gy clayey siltstone
lignite; siltstone

gy clayey siltstone
gn siltstone

gn clayey siltstone
gn siltstone

gy sandy siltstone

gy sandstone

¥
-1

HEUHHHHEHBRHHE

e T
.:.ij =

4.0

o f e —

R0

—+ 30

110




(cont inued)
Hole no:_G77-18 Map Date. " rgte County
Elev lLocation _ Sec , Tract_ Dritled depth
Measured , Hole size Cored
Remarks: S -
Recorded by:__Mike Menge (Geologist)
. Depth
, Recording speed i
Lfth'Ogy Lc_.,g, g sp 25 ft/min .
| Gamma Density SP Res I
u >
P
- gy sandstone
r-
ad
- T30
o 430
b 4 A0
= I
P 44504
B k601140
s 47(‘
- 1
B 80
- —
B 490-__150
~ .
o 500+
= -
- 510
P —
- 20
= 4"’60
™ 530
- 5404,
™ 550
o -
17
B 560 0
o 570

40




Hote no: G77-19 Map NW-16 Date 11—29—72“__QNY0N'D' County: McLean

Flev 1998 ft Location T.149N., R.84W. Sec _6“_’ Tract SE SW Drilled depth: 300 ft
Measured _34 ft FSL | 2585 [t FWLijle size 9 1/8 in.:ured __nO

Remarks

Recorded by Mike Menge (Gcnlz._jg_xs?)

Lithology

- topsoil
-

- brn silty sandstone

gy sandy siltstone
gy clayey siltstone; lignite

- gy claystone; lignite

P P
- ! ol
T 1 + e
e P S T R
Sk . . N .

%ﬁw“hyﬁvﬁmpq :'5';' 

Pue

| lignite; gy claystone

| gy-brn claystone

- g
" &

T
t

4 L
i

gy claystone

Ny

gy claystone; lignite
lignite; gy-gn claystone

brn-gy silty claystone

gy silty claystone

- gy clayey siltstone

!
|
|

M "f',:' i

% gy clayey siltstone; lignite
lignite; brn cbncs claystone

/

brn cbnecs claystone

ey

L

- gy clayey siltstone

gy clayey siltstone; lignite

L 8y silty claystone

| gy siltstone

gy siltstone; lignite
gy clayey siltstone

- gy claystone

41



(continued)

Hoie no: G77-19 Map Date- ate.____ County:
Elev: Location: Sec , Tract Drilled depth:
Measured: , Hole size. Cored

Remarks-

Recorded by:

Mike Mencge !Geologist)

Lithology

Recording speed 25 ft/min

Gamma

Density SP Res

| gy
L gy
gy
8y
| gy
- gy

-

L. 8Y
. 8Y

gy

- 8Y
. 9y

- 8Y
L 8Y
= 8y

-

8y

claystone
silty claystone
claystone

siltstone
clayey siltstone

siltstone;

claystone
silty claystone

claystone

claystone
claystone; lignite

.. lignite; gy claystone
L. gy claystone

siltstone

silty claystone

claystone

siltstone

42




5e no.  6G77-20 Map NW-16 Date 11-29-77  «ctqo N.D. County_McLean
ey 2008 ft | ocation_T.149N., R.84W.S%ec. 8  Tract SW SW _ Drilled depth _320 ft

easured. 10 ft FSL 118 ft FWL Hpie size:_5_1/8 in.Cored no

emarks i S — e
ecorded by Mike Menge (Geelngiat)

Recordng st 81 25 ft/min

[
9

Lithology

Ser

Gamma Density SP Res

Depth

Feet
Meters

topsoil

gy clayey siltstone

gy clayey siltstone; lignite
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