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GEOLOGIC AND SELECTED GEOTECHNICAL PROPERTIES OF CORE FROM DRILL HOLE 
DH75-104, WEST MOORHEAD COAL FIELD, POWDER RIVER COUNTY, MONTANA

By 
Donley S. Collins and E. E. McGregor

INTRODUCTION

This report presents a geologic log and selected geotechnical data from a 
single core acquired by drilling during June through August 1975. The drill 
site location is 2,230 ft south and 420 ft west of the NE cor. sec. 11, T. 9 
S., R. 45 E. in the West Moorhead Coal Field, Powder River County, Mont. (fig. 
1). Drilling began in in about 3 ft of surficial material and continued about 
320 ft into the Tongue River Member of the Fort Union Formation (Paleocene 
age) (U.S. Department of the Interior and others, 1977). The drilling was 
done by the U.S. Bureau of Reclamation for the U.S. Bureau of Land Management 
as part of project EMRIA (Energy Mineral Rehabilitation Inventory and 
Analysis) to "assure adequate data for choosing optimum reclamation objectives 
and for establishing appropriate data and interpretation for preparation of 
lease stipulation for the Bear Creek study area." (U.S. Department of the 
Interior and others, 1977). A related study to the Environmental Studies of 
Energy Lands program of the U.S. Geological Survey (USGS) was conducted by 
E. E. McGregor and John Sebesta in order to obtain strength data for materials 
overlying potentially economic coal beds. They studied the core from drill 
hole DH75-104 and determined the principal rock types and associated 
geotechnical characteristics (pi. 1).

The hole was drilled with a Failing Model 314 rotary drill rig and core 
samples were recovered by wireline drill tools using an "H"-series barrel. 
For variations in drill and core recovery, see the drill log (fig. 2). After 
each drill run, the core was removed from the core barrel, placed in 5-ft-long 
core boxes, and covered by a sheet of 4-mil polyethylene plastic. The core 
was later logged by G. T. Taucher of the U.S. Bureau of Reclamation (fig. 2) 
and selected geotechnical tests were performed by E. E. McGregor and John 
Sebesta of the USGS. Three of the tests followed ASTM standards: grain-size 
distribution, ASTM designation D422-63; Atterberg limits, ASTM designation 
D423-66; and unconfined compressive-strength test, ASTM designation D2166-66 
(American Society for Testing and Materials, 1978). Other tests performed 
which lack ASTM standards include 1-cycle slake durability, Schmidt hammer, 
and point load. The slake-durability test followed the procedures of Franklin 
and Chandra (1972). Schmidt hammer tests followed Aufmuth (1974); the point- 
load strength test procedures followed Broch and Franklin (1972). Taucher 
performed firmness, ease-of-crushability-between-fingers, and knife-trimming 
tests (fig. 2) during the logging of the core (Taucher, in U.S. Department of 
the Interior and others, 1977).
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Figure 1.--Map showing location (arrow) of DH75-104, NE 1/2 sec. 11, T. 95., 
R. 45 E., portion of the Bear Creek School, 1:24,000 quadrangle,
Montana.



Figure 2. Geologic log with descriptions of drill-hole DH75-104 core 
(Modified from U.S. Department of the Interior and others, 1977, 
Appendix B, p. B-4.)



GEOLOGIC LOG OF DRILL HOLE IHCFT OF .A

Mar Crack Study Site 
EATURI Jwcftt MoorhAad Coal Field ......... PROJECT

LOCATION *..................... . . .

COORDS N ........ ... E.
HOUE MO

.IKRIA Mo.
Altimeter 

GROUND ELEV
STATE

BEGUN . .7/W/7.5 . . FINISHED .'AP/? 5 . . . . DEPTH Or OVERBURDEN ... r. ........ DEPTH 321.P'

DIP M/VC.Lt 

  EARING

Montana 
, vertical

OEPTHANDELEv or WATER ,,, , 
~ ' AND DATE MEASURED ?** < LOGGED BY . Tauchsr ...'... . LOG REVIEWED BY.

NOTES ON WATER 
LOSSES AND LEVELS 
CASING CEMENTING 
CAVING. AND OTHER 

DRILLING CONDITIONS

7/10/75. Moved 
equipment to DH 75- 
104. K drive cam­ 
ples 0 to 6.4'.

Hole at 6.4' 
7/11/75. 2-3/4" 
wire line core 
(using air) 6.4 to 
8.3*. 2-3/4" wire 
line core (using 
water) 8.3 to 40.5' 
Dropped cample 29.5 
to 39.5' in hole. 
Recovered 5.8' of 
cample on next run. 
Losing about 101 
water. Reamed hole 
fc cet 5" casing to 
10.6'.

Bole at 40.5* 
7/12/75. V.L. at 
13.6'. 5" CS at 
10.6'. 2-3/4" wire 
line core 40.5 to 
55.3*. Lost water 
at 45'. Mixed 4 
pits of revert but 
could not get cir­ 
culation back. 
Pulled 5" CSf& ream 
ad hole. Drove 5" 
CS to 45.6'.

Bole at 55.3* 
7/13/75. V.L. at 
ground surface. 5" 
CS at 45.6'. Wash* 
out casing. 2-3/4" 
wire line core 55.3 
to 90.8'. Losing 
come water. Droppe 
camples 60.3 to 70. 
t 70.3 to 73.2' In 
hole. Recovered 
parts of both sam­ 
ples. Modified 
core lifter.

Hole at 90.8' 
7/14/75. V.L. at 
56.5'. 5" CS at 
45.6'. 2-3/4" wire 
line core 90.8 to 
136.3'. Losing 
some water.

*2230' S. f, 420' V. 
of ME Corner, Scctl 
11 T. 9 S.. R 45

CLASSiriCATlON AND 
PHYSICAL CONDITION

-~=> I FT. UNION FORMATION - PAMJCENE
0-2.5 SHALE: Cray-brown; moist; oxidize* 
coft; cuts easily with knife; plastic; 
bedding not readily discernible; core 
lengths 2 to 12".

^t 2.5-8.3 SANDSTONE: Tan; oxidized; dry; 
uncemented; crumbles easily between 
fingers; very fine grain; ailty; 
pulverized.

^-j 8.3-24.0 SHALE & SIXTY SHALE: Brown & 
oxidized 8.3 to 14.8'; dark gray to 
black & carbonaceous 14.8 to 19.2'; broi 
& oxidized 19.{ to 22.5'; medium gray 
22.5 to 24.0' with dark grey carbonace­ 
ous streaks 23.2 to 24.0'; shale is 
moderately plastic to plastic; aandy 
siltatone 10.0 to 10.5'; thin (-1") 
silt & cand streaks in brown, oxidized 
zones; calcareous 22.0 to 24.0'; begins 
to air slack, especially In carbonaceoui 
zones; trims easily with knife in brown 
oxidized zones; firm & more plastic 
(trims by knife with difficulty) in car­ 
bonaceous cones; core lengths 1 to 6".

=IB24.0-25.9 COAL: Black; broken; come claj
contamination In lover half; cut by 
vertical fractures.

  > 25. 9-62. 5 SHALE WITH SANDY SHALE & SAND-
STONE: Light to medium gray; moist; 
mostly chale with cones of candy ahale 
& candstone; firm, plastic chale (trims 
by knife with difficulty) 25.9 to 29.0, 
31.0 to 40.5, 41.5 to 45.0, & 45.8 to 
46.3'; light gray, thin-bedded to lami- 
nated sllty candstone which crumbles 
easily between fingers 29.0 to 31.0 & 
56.0 to 57.6'; light gray, uncemented 
(crumbles easily between fingers) fine 
grain sandstone 45.0 to 45.8 & 46.3 to 
46.7'; slightly plastic, thin-bedded, 
fine (trims by knife with difficulty) 
sand^ ahale or chalev candstone 40.5 to 
41.5/46.7 to 56.0, 57.0 to 59.4 & 61.3 
to 62.5'; laminated, fim dark grav 
ahale & light gray sandstone 59.4 to 
61.3'; moderate to active BCI reaction; 
sllckenside at 28.5'; 70° fracture at 
53.8'; hard, cemented calcareous concre 
tions at 42.0 to 42.2 & 43.0 to 43.3'; 
core lengths 1 to 18".

62.5-80.8 SANDSTONE WITH SILTY SANDSTONE
& SHALE: Light gray; moist; fine grain 
uncemented (crumbles between fingers), 
sllty sandstone 62.5 to 68.5'? (core 
lost); medium gray, aandy ahale (trims 
by knife with difficulty) 68.5? to 70.3 
uncemented fcrunhles between fineera).

i cORE 
LOSS

CORE 
RECOVERY

Typ« o» kol. .............
H*r. iMUti .............
Appro.. .!«««» Hole (X-..r,..) . 
Approx. .... of cor. (X...f..i)
0«1.id« die. of co.mg (X-».n«O 
In. id* d,o of co»n« (X-i«f.«.)

EXPLANA TION

D   Diomond. M - Moy»»«llit«. S - Shoi, C - Churn 
P - Poek.r, Cm . C«m*»>Ml. Ci . Beftem cf eoimj 
E««1.1'2". A. « l-7/«". B« = 2-3'8 N»-3 
E..7/8". A,. 1-1/8 '. B« " 1-S./8 , M. - 2- /8 
E. « \-13 'U". A\ * 2-1 /<". B. ^ J-7't; . N, « 3-1 '2 
E.^l-1/2 11 , A. - 1-29 '32 ', B« « 2 X'8 , N« . 3

FEATURE Wst.teprhead.Cbal.Field. .... PROJECT .. .E>tRIA Jta.. B. . STATE . .Montana . . SHEET . 1. . OF U. . MOLE NO .DH 75^104



GEOLOGIC LOG OF PRILL HOLE INMT. .. .3 .. or. . A

Ker Creek Itu 
at Haojrhmad

«" - -  *" *£::."
BEGUN 7/IQ/75 . . FINISHED 

LEVEL AND DAT! MEASURED. 2

NOTES ON WATER 
LOSSES AND LEVELS. 
CASING. CEMENTING 
CAVING. AND OTHER 
DRILLING CONDITIONS

Bole at 136.3' 
7/15/75. W.L. at 
84.4'. 5" CS at 
45.6'. 2-3/4" wire 
line core 136.3 to 
163.2'. Losing 
about 152 drill 
fluid using revert.

Bole at 163.2' 
7/16/75. W.L. at 
98.1'. 5" CS at 
45.6'. 2-3/4" wire 
line core 163.2 to 
200.1'. Losing 
drill fluid. Rover 
would not seal hole 
Inner tube hung op 
en last run. Broke 
wire line cable.

Hole at 200.1' 
7/17/75. 5" CS at 
45.6'. Repaired 
wire line cable. 
Put 1500 pounds of 
pea gravel around 
pipe In DH 75-101.

*2230' S. & 420' V. 
of NE Corner, Sect! 
11. T. 9 S., R. 45

S
CORE 
LOSS 

CORE 
RECOVERY

FEATURE .

TYPE 
AND 
SIZEor
HOLE

110-^
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. . 1/10/75 . DEPTH Or OVERBURDE
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N
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WD ELEV *004 J 

TO'
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I
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4

120-
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1 3865. 9 ! 138.5- 
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15{H 

3851.3 153.1;

LW> 

3842. 3 1 162.1]

170-^

1BCH 

3821.3 183.1-

190-

i

i 
1

i

^..321.

y
S» S-'
0

m-=w

"SI

t "   
u s -

 =S=l

Z*ST!

|
zzr ^-^
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. SAMPLES 'O« 
\ TESTING

S 
C 
d
m 
b 
t
e
t

80 
P

B
t
t 
a

93

............ STATE. . . .Montana ..........

0*. BEARING. ... .^ .....................

. LOG REVIEWED BY. ............ ........

CLASSIFICATION AND 
PHYSICAL CONDITION

ilty sandstone 70.3 to 72.0'; weakly 
emented (crumbles between fingers with 
ifficulty) sandstone 72.0 to 74.0'; 
oderately cemented, calcareous (can't 
reek between fingers), sandstone 74.0 
o 79.6'; ailty, uncementad (crumbles 
sslly between fingers), sandstone 79.6 
o 80.8'; core lengths 2 to 12".
.8-93.2 SHALE: Medium tray; moist;
lastlc with moderately plastic silty 
hale const; coal aV -carbonaceous shale 
1.0 to 81.1 4 84.0 to 84. 4'; air slacka 
rims by knife with difficulty; slight 
o moderate BCl reaction; alickenside 
t 84.4'; core lengths 2 to 6".

.2-98.6 SILTY SANDSTONE: Light grsy;
brown & oxidised 97.5 to 98.0'; trims 
easily with knife; moist to wet; very 
fine grain; sllty; carbonaceous streaks 
93.6 to 93.7 & 94.5 to 94.6'; core 
lengths 6 to IB".

^98.6-138.5 SHALE: Media grsy; moist;
1 plastic; fin; approaching claystone; 
difficult trimming with knife; air 
slacks; dark gray to black carbonaceous 
shale 112.0 to 112.8. 113.4 to 121.2, 
124.0 to 130.0 & 136.5 to 138.5'; unce- 
mented, sllty sandstone that crumbles 
between fingers 121.2 to 123.0'; hard, 
calcareous concretions 123.0 to 123.2 4 
126.8 to 127.2'; becoming harder with 
tendency to air alack below 131.0'; 70° 
fracture at 101.5'; 60° fracture at 
119.5'; 45° mud -lined joint at 132.3'; 

1 several sllckensides 136.5 to 138.5'; 
I 1 to 12" core lengths.

EL 38. 5-153.1 COAL: Black; moist to wet;
1 few vertical fractures; 2 to 6" core 
1 lengths 141.1 to 149.6'; remaining core 
1 is badly broken.

fc.53. 1-162.1 SHALE, SILTY SHALE AND COAL:nt f
B 

C

16

ark fray; moist; plastic; soft m carbon 
ceous (trime easily with knife) 153.1 
o 157.3'; broken coal 157.3 to 158.0'; 
irm (trims by knife with difficulty) , 
ilty shale 158.0 to 162.1'; 2 to 14" 
ore lengths.

2.1-183.1 SANDT SILTSTONE TO SILTY SAND
STONE: Light to medium gray; moist;
trace ef clay; cuts easily with knife; 
varies fron sandy slltstone to ailty 
sandstone; sand is very fine grain; firm 
laminated shale & siltstone 167.0 fo 

1 168.2' ;ffirm, laminated shale & sandston 
  169.7 to 170.5 & 173.0 to 174.5'; calcar. 
leous, cemented concretion 163.2 to 163. E

"EXPLANA TION

Typ* of heir .

ore i.engcns i co x/ .

............. D « Diomond. H - Hoy.f.ll.t.. S . Shot. C - Chufr.

Approx (is* of hole 
Appro*, til* of cor* 
Outside die.  < comir 
Intidt dio. of coding

(X-««ri«. . .E« « 1-1/2". A, « 1-7/8", B«-2-3'8". N. - 3" 
(X-..r..» . .E« « 7/8", A.. 1-1/8". B. - 1-5/8", N« - 2-1/8" 
g (X-*criei). E« * 1-13'16". A%*2-l/4", B«-2-7/8", N« « 3-1 /2" 
(X-»«r,..) . E««M.'2", A. * l-29'32", B. « 2-3/8". N, - 3"

Bear Creek study Sitt 
Vest .Moorhead .Cosi^f:

t

Laid ........ PROJECT . . BHRLANo..8 STATE Montana

5
. . SHEET .2 . . OF . . 4 HOLE NO DB 7-5 104  



GEOLOGIC LOG OF DRILL HOLE SHEET or *
 ear Creek 

PEATURE West Moor b

HOLE HO DH 73-10*^ 

BEGUN . 7/10/73. . . PIH

DEPTH AND ELEV OP WAT 
LEVEL AND DATE MEASU

HOTES ON WATER 
LOSSES AND LEVELS 
CASING CEMENTING 
CAVING. AND OTHER 

DRILLING CONDITIONS

Bole at 200.1* 
7/23/75. 5" CS at 
45.6'. W.L. et 
145.0'. 2-3/4" wlr 
line core 200.1 to 
219.7'. Losing 
abamt 40* drill 
water. Samples 
207.9 to 210.8 6 
210.8 to 219.7' fel 
out of barrel. 
Redrilled these 
cones to recover 
samples.

Bole at 219.7' 
7/24/75. 5" CS at 
45.6'. W.L. at 
149.5'. 2-3/4" wlr 
line core 219.7 to 
273.2'. Soft cones 
266.0 to 273.2' 
washed 4wav. Losinj 
15 to 202 drill 
water.

Bole at 273.2' 
7/25/75. 5" CS at 
45.6'. Wa*h«d out 
cave and cuttings 
190.0 to 273.3'. 
2-3/4" wire line 
core 273.2 to 303 .£'

i

'2230' S. & 420' W. 
>f NE Corner, Sectlo 
.1, T. 9 S., R. 45 E

Study lit 
ead Coal F
AT ION *

a 
ield ........... PROJECT WMA .Wo, B ............ ......... MAT* Montana

>RDS H. ......... ... E. .........

(SHED .9/10/73 . DEPTH Or OVERBURDE

R"D 22*. I' t/2/73 (1771.1 !) toe

YPE »»*

ItZE uu
or m

HOLE « 
1 (*)

-fc
M 73

lioo

^"J 87 

1 75

250-J

V 86 

J 25
zn^y

280-11 38

1
1 flioo

Altimeter ,  , 
GROUND ELEV .40042

TO'
N .-. . . . ..... DEI

CED BY. . Taucher

Of»»« l»f ft 1   f

' OK Tl j S J

#9
183.1 219.5

110 !
219.5 227.8

i

i

227.8 ,285.0

1

i 

#12 '
!97.0 304. 5 ;

Sis ^

i  

2)0- 

3784.9 219.5
2 nr\

3776.6 227. 8^

2 30-

j 

1

2 40-

1  

250^

270-

1 280- 

II* 

3718.5 285.^

1
! 2»0- 

Ii 
3707.6 1296.8"

. . . * ... DIP MfVGLE FROM HnRIT i VartiCSl
fAL 
 TH. . .,

[

GRAPHIC 
LOG

r- -  
J "_

 . ^_ M

_LT

_ ..

-   -
j    1

_ _ :
   

-   -
    -

.' ^

' '

P- H

1  - 1

CXPLANA TION

121.0'. BEARING ................... . .

LOG REVIEWED »Y ...... . . ... . . . ...

i.
SK CLASSIFICATION AND
j£ PHYSICAL CONDITION

163.1-219.5 SHALE ft SILTY SHALE: Medium
to dark gray fc alight ly carbonaceous
163.1 to 198.6'; dark gray and carbona­ 
ceous 196.6 to 199.1'; coal alternating 
with black carbonaceous shale 199.1 to
200.5'; black, carbonaceous shale with 
thin coal stringers 200.5 to 204.5'; 
medium gray shale 204.5 to 208.3'; Ugh 
gray, slightly calcareous, silty shale 
208.3 to 219.5'; shale is fin fc diffi­ 
cult to trim with knife; aoft cone 199. 
to 200.5'; cuts easily with knife;
silty shale below 208.3' is more fin 
6 approaches c Lay stone; moist; bedding
not readily discernible except below
208.3' where laminations are present;

1 to 12".

219.5-227.8 SHALET SANDSTONE: Alterna­
ting bands of light gray, uncemented.

plastic shale; moist; trims easily with
knife; slight HCI reaction; hard, cal­ 
careous cemented clays tone 227.0 to 
227.4'; core lengths 2 to 18".

227.8-285.9 SHALE WITH SANDSTONE: Media
gray, fin (difficult trimming with 
knife) sh.ls 227.8 to 229.2'; bard, cal 
careous cemented claystone (scratches 
with knife) 229.2 to 230.0'; medium
gray, firm difficult trimming with 
knife) shale 230.0 to 231.5'; light
gray, uncemented, fine grain sandstone
with several shale stringers (trims 
easily with knife) 231.5 to 235.0'; 
fin (difficult trimming with knife)
calcareous shale 6 claystone 235.0 to

grain sandstone with several shale 
streaks (trims easily with knife) 235.9 
to 236.7'; fin, medium gray shale with 
several sand stone stringers 236.7 to 
239.0' (trims by knife with difficulty) 
weaki~y cemented (crumbles between 
fingers)", fine grain sandstone with cla 

1 contamination fc several shale stringers 
1 239.0 to 243.5'; medium grey, fin 
1 (difficult trincing with knife) , shale 
1 243.5 to 252.2' with carbonaceous strea 
^ 248.4 to 248.5'; fine (trims easily wit 

knife) , sandy shale or s ha ley sandstone 
252.2 to 254.9'; medium gray, fin 
(difficult tr lasting with knife) shale 
254.9 to 257.5'; light gray, uncemented 
shaley sandstone that trims easily with 
knife 257.5 to 262.5'; mediim gray; 

J fin (trims by knife with difficulty) 
1 shale 262.5 to 285.9* with several thin

S CORE 
LOSS 

Type of hot* .............. D m Diomond, H « Hoystcllitc. S « Shot, C « Churr 
rn&F ** '« »«ol«d ....... ... P - Pork*. Cir . Cement.d C» « Bottom o< eoi.nj 

toPrn°Uv Appro* .,« of hoi. <X-«-,..). .E. = 1-1 2". A, = 1-7'B". B» * 2-3 '8 ". Nr - 3' 
RECOXERY f* . lx .ofcor«(X.».M..,. . E. « 7/8". *. -1-TB". B. - l-S/8", N. - 2- /8 

Ou...de d.o: o« eoi,n B (X-.er,e») E. « 1.13 lo", A««2-l.*". B. « 2 ?/ ' , Hi. .3-1/2 
ln.,de d.o of co.,n9 (X-».r..»t . E» « 1-1 '2". A^ 1-29 32", B. « 2-3'8", N. - 3"

.lest .ioerh: ead:uCl6af iHeld ...... PROJECT . KKR1A No, 8 STATE Matvtana SHEET .3 OF .4 HOLE NO&B 75-1-04



T Hit ( - »> 
  rnu »t ftrc GEOLOGIC LOG OF DRILL HOLE SHEET or 4

Bear creak study Bite 
FEATURE . Waat .Hoarhead CouQ t\».\A ......... PROJECT ... EHJUA HP, B

^LOCATION. *..... ........ .......... H^ .".

COORDS. H. ............. E. .......... Tm*i

 EGUN . 7/10/75 . . FINISHED . A/10/.7J DEPTH OF OVERtURDEN ........ ... DEPTN J2J.,P'

HOLE MO .DB GROUND ELEV ADD41

. . ITATE Montana .
DIP (ANGLF r*OM HOKIf )V*TtlCBl 

  EARING .................

LOC , IvlfWIO

MOTCS ON WATER
LOSSES AND LEVELS. 
CASING CEMENTING 
CAVING AND OTHER 

DRILLING CONDITIONS

Hole at 303.2' 
7/26/75. 5" CS at 
45.6'. V.L. at 
133.0'. 2-3/4" 
wire line core 303. 
to 313.2'; repaired 
logging trfjck 4 
moved water pump to 
nev location. Log­ 
ged hole with geo- 
>byalcal probes.

Hole at 313.2' 
7/27/75. 5" CS at 
45.6'. W.L. at 
135.0'. Pulled 5" 
CS. Set 8" CS to 
3'; rapalra on 
equipment.

Hole at 313.2' 
7/28/75. Pulled 8" 
CS aa it would not 
aeal flows. Set 8" 
CS to 4.4'. Reamed 
hole with 7-7/8" 
rock bit to 92.5'.

Hole at 313.2' 
7/29/75. 8" CS at 
4.4'. Reamed hole 
with 7-7/8" rock bl 
92.5 to 192.1'. 
Hole filled with mui 
at atart of ahift.

Hole at 313.2' 
7/30/75. 8" CS at 
4.4'. W.L. at 30.0 
Reamed hole with 
7-7/8" rock bit 
,192.1 to 222.5'. » 
Dropped 130* of rdft 
In hole.

Hole at 313.2' 
8/5/75. 8" CS at
.4'. Fiahed for & 

recovered tools. 
Washed cave 6 cuttli 
to 222.5'.

(Hole at 313.2' 
8/6/75. 8" CS at 
4.4'. W.L. at 
137.0'. Reamed hoi 
with 7-7/8" rock bi 
222.5 to 311.4'. 
Used revert.

Role at 313.2' 
8/7/75. 8" CS at 
4.4*. Reamed hole

50-

340-

3*0-

360-

370-

390-

1 * / .
NOTES icoyriiiuED I i
with T-7/8"irock hit 31$..0 
to 32^.0'. Waahm! hole with 
1600 iallonn of water. ; 
Pullel tooln. Sen 4" pilaatl 
pipe {o 307 . Pipe alo :tad 
286.0 to 29V.0 4 !.39.0 :o 
154.Ot. Gravel (1'ea) packed 
hole ::80 to 321'.! Granular 
bentonite 4 pea gravel i.55.0 
to 281)'. Gravel 'Pea) 
packer hole 130 t«> 155'» 
Granular beitonltc 4 pe» 
gravel 0 to 130'. Pullid 
8" CSj I [
Hole it 321 8/9/i5. WJL. 
at 94J5'. 1*1led hole.i 
Unable to g<:t baiter to I bot­ 
tom of pipe. Washed hole to 
bottom vithjwash tods. ;

Hole it 321' 8/10/75. i.L. 
at 142.0'. Bailed hole : for

hours. Vater fairly 
clean, UnaMe to.lover 
water'level below ! 250' Ijy 
bailing. Moved equipment 
to DH 75-10^. i !

*2230« S. & J420' V 
Cornet, Sectjion 1] 
R. 45 IE.

of
T. S.

330-

| 3*0-

35O-

360-

370-

380-

390-

CLASSIFICATION AND 
PHYSICAL CONDITION

uncamentad aand atreaka 273.2 to 273.9' 
hard, clayatone concretlona 263.6 to 
264.2 4 274.4 to 274.5'; molit; core 
lengths 1 to 18".

285.9-296.8 COAL: Black; wet; badly 
broken In upper half; good core in 
lower half; 6" black, carbonaceous 
plastic shale near middle (unable to 
determine depth aa coal was sampled at 
the drill site).

296.8-301.7 SHALE: Light gray; moist; 
firm; difficult trimming with knife; 
bedding not readily discernible; plas­ 
tic; 1 to 12" core lengths.

301.7-313.2 SILTSTONE: Light gray; firm
trims by knife with difficulty; trace 
of clay; aome vary fine aand; 1 to 6" 
core lengths.

(CORE 
LOSS

  CORE 
RECOVERY

Typ* of hoi. .............
Hoi* i*ol*d . .     . .....
Appro . lit' of hot* (X-«»fi««) . 
Appro* *izc of core (X-«»n»i) . 
Ouisid* die. e< con no, (X-**ri*») 
Intidr die. ef eating (X-i»r.»«)

 CXPLANATION

. D * Diomonc!. H . Hoy.l.ll.t., S > Shot. C « Chum 

. P   packer Cm » C*men>*d, Ci   Bottom of eating 

.E.. 1-1 2'\ A, = 1-7'8". Bx - 2-3 8". NX - 3" 
-Ex. 7'8" Ax = 1-1/8". B. = 1-5/8". NX-2-1/8" 
.Ex « 1-13 'l* 11 . A. * 2-1/4", Bx = 2-7/8. NX . 3-1'2" 

Ex = 1-1 '2". Ax . 1-29O2". B»«2-3'8", NX - 3"
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SUMMARY OF THE PRINCIPAL ROCK TYPES AND THEIR GEOTECHNICAL CHARACTERISTICS

Plate 1 summarizes the lithologic description in relation to selected 
geotechnical properties that were measured on selected core samples. A 
detailed lithology is presented in figure 2.

The lithologies consist basically of shales, carbonaceous shales, 
claystones, siltstones, coal, and a limestone. The shales have high 
plasticity, low Schmidt hammer values «20), and point-load strengths ranging 
from low to medium (0.5 MPa (megapascals) and lower). However, the sandy 
shale between 236.7 and 239.0 has a point-load value of approximately 0.5 MPa 
that is a result of carbonate cement. Firmness has increased point-load 
values (about 1.0 MPa) for shale between 282.1 and 282.8 ft. Those shales 
with unconfined compressive values at or above 0.50 MPa tend to be firmer or 
are weakly cemented as compared with shales with unconfined compressive values 
below 0.50 MPa.

Most carbonaceous shales have medium to high plasticity, very low Schmidt 
hammer strength «10) and unconfined compressive strength «0.25 MPa), and low 
point-load values (0.5 MPa and less). The carbonaceous shale sampled at 155.5 
and at 129.6 ft are the exception. The carbonaceous shale at 155.5 ft 
possesses a higher Schmidt hammer value (>10), unconfined compressive strength 
(>0.60 MPa), point-load strength (>0.55 MPa), and a high resistance to 
slacking value (>50 percent). These strength characteristics could be a 
result of a high percentage of "bone" (coal with a high shale content) at this 
footage, which, being quite strong, would give rise to high strength 
properties. At 128.4 ft, this material has a Schmidt hammer value above 30, 
and point-load values above 3.0 MPa. These values are probably due to 
carbonate cement.

The sandstones range from fine to very fine in grain size, are non- 
cemented, and most have low Schmidt hammer values (less than 10), point-load 
strengths (0.5 MPa or less), and can be easily crumbled between fingers. A 
few sandstone beds are reported to be weakly to moderately cemented (fig. 2), 
but the cement does not appear to contribute to strength. It is possible that 
localized carbonate patches or detrital grains within this sandstone are being 
interpreted as cement. However, the carbonate cement, not described in figure 
2, present in the sandstone interval between 77.5 and 78.0 ft gives a Schmidt 
hammer value of 29 and point-load indices above 6.9 MPa.

Siltstone, claystone, and limestone units are minor parts of this core. 
Siltstones are calcareous, firm, and are easily cut with a knife. Unfortun­ 
ately, very few Schmidt hammer point-load strength and resistance to slake 
values were acquired for this material to draw generalities about their 
strength properties. The claystones are cemented by carbonate and can be only 
scratched with a knife. Because the claystone is a very minor constituent of 
the lithology, no further strength tests were performed on it. The single 
limestone bed had an extremely high Schmidt hammer value (40) , and point-load 
strength (above 3.5 MPa) as compared to the other material comprising this 
core. The interlocking crystalline nature of the limestone bed gives rise to 
its greater strength.

The coal beds were not tested for strength properties in this study.
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