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LONG NORMAL

D—[ Sand and gravel; well-rounded, clear white and yellow quartz; black
chert; silty clay shale; some coal
" Clay shale, medium-light-gray, slightly to very silty, micaceous;
bentonitic in part; rare coal; sandstone of angular white quartz

+—L Sandstone,white, slightly bentonitic

_ Sandstone, light-gray, very slightly micaceous

H_ Sandstone, light-gray, slightly bentonitic_
t+C Clay shale, medium-gray, very silty; black shale with coal laminae

white; med
silty in part

- to medium-light-gray clay shale, slightly

o [H~ Coal and bentonite, interbedded. Coal is 2-4 in. thick, black, dull to
H L shiny, with shaly cleavage to blocky fracture; some has shaly

- laminae. Bentonite is grayish white to light olive gray, argillaceous

__L' Sandstone, light-gray, salt-and-pepper, massive, impermeable; poro-

sity 124 to 15.5 percent

Clay shale, claystone, coal, and bentonite. Coal is 8 in. thick; upper

bentonite bed is grayish white, 2 ft 8 in. thick; middle one is white,
M 1 ft 11 in. thick. Lower ones are white, 2 to 5 in. thick. Claystone
+ ’ and clay shale are medium gray to medium dark gray; some is
3\\; silty, some bentonitic

very light yell

h-gray

}E Sandstone, light-gray

LONG NORMAL

SHORT NORMAL

H
HC Siltstone to silty claystone, very light-gray, very bentonitic
Sandstone, light-gray, bentonitic, massive; impermeable to 54 md;

I Limestone, medium-light-gray, argillaceous, dense

Coal, black, dull to shiny, shaly

Clay shale, medium-light-gray; very bentonitic in upper part; laminae
of silty bentonitic sandstone in lower part

light-gray, silty, impermeable; poro-

Qand. di
{ sity 9.4 to 15.1 percent

Clay shale, medium-light-gray, b ic; thin beds of sil and

very fine-grained sandstone

) 68

Sandstone, medium-light-gray, very bentonitic; permeability 9 mill-

idarcys; porosity 14.3 percent. Biotite is common. ~ Clay shale and

8-in. coal bed in lower part of core

porosity 1.9 to 23.2 percent

[T Siltstone, medium-light-gray, argillaceous, bentonitic
Sandstone, light-gray, salt-and-pepper, argillaceous, impermeable;
B porosity 18.2 percent

i

“{ Clay shale, medium- to medium-light-gray, silty in part, bentonitic in

Siltstone and sandstone, light-gray, impermeable; porosi!i,' 17.3 per-
Biotite common. Interbedded siltstone and i
Swirly bedding at 700-701 ft

cent. ght-gray

biotitic claystone.

part. Bentonite laminae rare. Rounded pawhes {ong-sixteenth
inch in diameter) of light-gray clay common m some sections of core

H

—{_ Bentonite, white

[HC Siltstone, medium-light-gray, calcareous, bentonitic

Claystone, medium- to medium-dark-gray, silty, slightly bentonitic;
with abundant siltstone laminae

I

Sandstone, light-gray, salt-and-pepper

Sandstone, light - gray, interbedded with medium-gray claystone
with siltstone laminae. Clay ironstone common

Sandstone, light-gray, argillaceous; impermeable to 12 md; porosity
1.6 to 15.4 percent; beds of claystone in the lower part

Claystone, medium-light-gray, slightly bentonitic; laminae and thin
beds of siltstone and very fine-grained sandstone

]/C

_[ Clay shale, medium-dark-gray, slightly micaceous, slightly silty;
harder than medium-light-gray clay shale above

j—-C Siltstone, medium-light-gray

Clay shale, medium-dark-gray, slightly micaceous; with abundant
* discontinuous laminae of medium-light-gray siltstone

Siltstone, light-olive- to medium-gray

Clay shale, medium-dark-gray, slightly silty; with silty laminae abun-
dant in lower part. Clay ironstone streaks in lower part. A 10-in.
siltstone bed at 1456 ft

SHORT NORMAL

Sandstone, light-gray, silty; poor shaly cleavage; impermeable to 43

d
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—_ LONG NORMAL

SHORT NORMAL

md; porosity 10.3 to 20.6 percent. Sand is angular to subangular
white and c{e&r quartz with a few gray chert and dark fragments.
Mica rare, pyrite and glauconite absent. Inoceramus shell frag-
ments abundant in 2-in. interval at 1686 ft, and common from 1695
to 1708 ft

H- Sandstone, interbedded with medium-gray clay 5 silty

Sandstone, light- to light-olive-gray, slightly to very argillaceous;
permeability <1 to 37 md; porosity 13.3 to 17.9 percent. Carbona-
ceous laminae at 1716 ft; clay ironstone nodules at 1732-1733 ft

_{ Clay shale and siltstone, interbedded, the latter decreasing with depth.
Claystone at base. Beds are medium gray to medium dark gray

Sandstone, light-gray, slightly argillaceous

Claystone, medium-dark-gray; with silt laminae

Sandstone, very light-gray, argillaceous below 1849 ft; impermeable to

M 17 md.; porosity 13.5 to 17.9 percent. Inoceramus fragments are
common at 1841 and 1849-1852 ft. Sand grains are angular to sub-
“angular clear and white quartz, with some dark rock fragments
ang rare mica

Conglomerate, of rounded black chert pebbles one-half inch thick

Clay shale, dark-gray, slightly micaceous

Sandstone, medium-light-gray, silty, argillaceous

Sandstone, siltstone, and clay shale, interbedded. Disc-shaped clay-
shale pebbles in sandstone at 1934 ft. Swirly bedding at 1940 ft.
Sandstone impermeable to 645 md; porosity 11.1 to 17.5 percent

i

+—{_ Bentonite, bluish-gray

o]

Claystone, medium-dark-gray, silty; with scattered carbonized plant
fragments. Carbonaceous black shale with coal laminae at base

Claystone, medium-dark-gray, silty; silty sandstone at top of core and
sandstone and siltstone laminae in lower part. Coal laminae at
base

L Sandstone, medium-light-gray

Sandstone, light-gray, argillaceous, micaceous, impermeable; poro-
sity 3.5 percent

Silé.swty}n‘e, medium-light-gray; with clay shale laminae increasing with
ep’

(= Sandstone, light-gray

Claystone, medium-gray, silty in upper part, slightly micaceous.
Carbonized plant fragments common. Small clay ironstone nodules
abundant at 2340-2341 ft

gl

[ Clay shale, medium-dark-gray, slightly micaceous; laminae of medium-
light-gray crossbedded siltstone

white; with abundant biotite plates

Sandstone, very argillaceous; with rare thin beds of claystone; cross-
bedding, carbonaceous partings, and a few small clay ironstone con-
cretions are present

Cl di d.
rare silty laminae

k-gray; idal to poor shaly cleavage,

LONG NORMAL

Cl. , medium-dark-gray; sil intercalations and carbona-
ceous partings common at 2842 and 2851 ft. Ironstone concretions
common at 2842-2845 ft

HC Sandstone, light-gray, argillaceous, friable

Sandstone, light-gray, slightly silty; permeability 1.7 to 6.75 md;
porosity 6.22 to 12,9 percent. Sand grains are angular to sub-
angular clear and white quartz, commonly frosted, with rare small
patches of clay shale

Clay , medi to medium-dark-gray, slightly to very silty; inter-
bedded with medium-]ight—gny siltstone.  Swirly bedding at top
of core, slight crossbedding at base

Sandstone, medium-light-gray, silty, argillaceous, impermeable; poro-
sity 7.9 to 9.7 percent. Sand is angular to subangular clear and
white quartz with rare dark rock grains. A few carbonaceous
laminae at 3240 and 3258 ft. A few small fragments and patches
of medium-dark-gray clay shale at 3271 ft. Grayish-brown well-
rounded clay ironstone nodules at 3276 ft are 1/4 to 1 in. in diameter.
Mica, pyrite, and glauconite absent

"H_ Sandstone, medium-gray, argillaceous, hard

Sandstone, medium-light-gray, argillaceous, massive, impermeable;
porosity 7.6 to 12.7 percent. Composition as in core above but with
bund: rb argill laminae at 3468 ft. Thin beds of
dium-dark-gray mi lay 1/4 to 2 in. thick at 3497-
3500 ft ‘

Siltstone, medium-gray, faintly | grading to medium dark
y with 37 percent carbonate content toward base. Claystone

ﬁ\?ninae at 3511 ft, 2-in. beds at 3512 ft

q

Sandstone, medium-light-gray, silty, argillaceous, slightly micaceous
Siltstone as above; 1/4 to 4-in. beds of medium-dark-gray clay shale
total a quarter of the rock

1
i

Siltstone, medium-light-gray, sandy, massive

Siltstone, medium-light-gray, interbedded with medium-dark-gray
claystone

SHORT NORMAL

Sandstone, medium-light-gray, very silty and argillaceous, very
slightly mi massive, imp ble; pomit! 8.9 to 10.1 per-
cent. A 1-in. layer of clay with clay f above
and below it, at 3714 ft; 7 in. of claystone at 3735 ft and 1 ft 8 in.
at 3740-3742 ft. Claystone is also interbedded with sandstone at

3745 ft and 3758-3760 ft. A 1-ft 2-in. claystone bed with siltstone
intercalations is at 3760 ft. Carbonaceous laminae at 3757-3760 ft
result in shaly cleavage

Sandstone, medium-light-gray, silty, argillaceous, massive, im|
able; romsity 2.5 to 9.6 percent. Single layer of chert pebbles at
3837 ft. Abundant interulationi and thin beds of jum-dark-
gray claystone at 3856-3865 ft have contacts resembling ripple
marks. Claystone beds up to 10 in. thick between 3872 3907 ft

Siltstone, medium-gray, argillaceous; clay laminae

Claystone, medium-dark-gray, very silty and micaceous; laminae of
medium-gray siltstone

Cl di di

and patches of sil

dark-gray, very silty; rare streaks

Tests 1, 2, 3,
failed to hold

Test 4, 1646-1675 ft: Open 106 min;
flowed gas est. 112,000 cu ft, then
made salt water by heads. Bottom-
hole flow pressure, 425 psi

1642-1675 ft: Packer

Test 5, 1847-1879 ft: Open 70 min;
strong blow of gas; flowed salt water
after 30 min, recovered 20 gal
water-cut mud. Bottom-hole pres-
sure 800 psi, flowing pressure 500
psi

Test 6, 1878-1897 ft: Retaining valve
did not open

Test7, 1878-1897 ft: Open 1 hr, closed
in 10 mih; no gas to surface; recov-
ered 90 ft water-cut drilling mud.
Bottom-hole pressure, 200 psi

Test 8, 3033-3067 ft: Open 90 min, no
gas to surface; closed in 10 min,
recovered 780 ft fresh water.
Bottom-hole flowing pressure 375
psi, static 400 psi

Test 9, 3466-3482 ft: Open 113 min,
closed 15 min, recovered 50 ft drill-
ing mud

Test 10, 3714-3742 ft: Open 111 min,
no gas to surface; closed in 15 min;
bottom-hole pressure, zero

Test 11, 3833-3845 ft: Open 93 min,
no gas to surface; bottom-hole fra-
su;:, zero; recovered 10 ft drilling
m

Test 12, 3850-3882 ft: Open 104 min,
closed in 15 min; bottom-hole pres-
sure, zero *
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GRAPHIC LOG OF SQUARE LAKE TEST WELL 1, ALASKA

Logged by Florence R. Collins
466290 O -58 (In pocket)

EXPLANATION

Sandstone

Calcareous sandstone

stone

—

Calcareous clay shale or claystone

a  do
an
ao  de

Clay ironstone

;
Coal or carbonaceous material
— ——<—<
— —— ——<—(|
Bentonite

Limestone

Cored interval

No samples recovered

.
QOil show
ke

Gas show

vt
Very fine grained
f
Fine grained
m
Medium grained

BIT SYMBOLS

DRILL BITS

0sc-3
Hughes OSC-3
SHO
Security hole opener

G-3R
Grant 3-point reamer

R-2
Reed 2

oDT
Smith DDT

2C
Reed 2C

CORE BITS
K-24
Reed K-24 hard formation

K-25 .
Reed K-25 soft formation

Location: Lat 69°34'N
Long 153°18'W
Elevation:  Kelly bushing 340 feet
Ground 324 feet
Spudded:  January 26,1952
Completed: April 18,1952
Total depth: 987 feet
Status: Plugged and abandoned

Drilling and engineering data compiled
from records of Arctic Contractors

Electric log by Schlumberger Well Survey-
ing Corporation

All depths are measured from the top of
the kelly bushing

Colors were determined by comparison of
dry samples with the National Research
Council Rock Color Chart, 1948
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( d T 150 225 300 P 10 20 3 40
[~ Ground level T L B LN=LONG NORMAL 26
B LN=LONG NORMAL 113/4 | Ground level SN=SHORT NORMAL fstio B
. 1% - ——Ground leve - =T
. }C Shale, gray - 1134 -~ NO.1 - —T— — s " . . . I 2 r100 2 1! 15
Test 1, 49-865 ft:Open hole; flow of : L8 ]—E Sandstone, medium-light-gray, slighty argillaceous, slightly silty 26
= M . gas through 2 in. critical flow prover = x = g IRHO 0sQ-2|-
| H:E Clay, blue, sticky as follows: N N _ 10 -1 = 35 : \ NO.2
_ Orifice | Pressure| Temperature | Volume r No.2 I . i L
7 i) (os1) €8 oLty b3 B = B Cl d lightly sil dium-dark- lightl E N6 \Fh : ‘I(;szcwa i
=3 aystone, medium-gray, slightly silty; medium-dark-gray slightly I = B
B /8 23 14 116,000 ~ o = silty clay shale, and rare clay ironstone at base 1,1 NO.1 : -
— Clay shale, medium-light-gray; medium-light-gray slightly micaceous 1/4 325 25 71,000 = 5 ‘Y" .
100 il with carb flakes; grayish-yellow hard clay iron- | 1/8 | 4275 225 21,250 10— — 100 100 — i um-li i 17! :
] stone; medium-light-gray sandstone, or subangular clear and white . Siltstone, medium-light-gray, argillaceous 4 | 100
- quartz with some black grains; black shiny coal; shaly cleavage to r =1 RUN 1 ”'—17‘§"’ X : m L : -
g HRCE RSty Test 2, 49-1500 ft: Open hole; flow of C 7] ) ) 90|24 et X L
= gas through 2 in. critical flow prover r - Clay shale, medium-dark-gray; and black clay shale, with coaly N F 12y -
— as follows: ~ - partings and a trace of coal —103/;: pits L
— H Orifice | Pressure | Temperature | Volume —_ — L | —
1) =4 (in.) (psi) (°F) (cu ft) - — . . . . NEPP INo3
o - Sandstone, medium-light-gray, slightly argillaceous, friable; grains of | 3/4 53 33 881,300 - | 1 Bentonite, white and pinkish-white; very rare fragments 12112 : C
o _ clear and white angular to subrounded quartz, with some gray chert /8 100 35 397.100 | [ ] |
and dark rock fragments ’ | L Sandstone, yellowish-gray, salt-and-pepper, friable; composed of | B
w =1 B white and clear quartz, gray chert, and brown and dark rock frag- | —
Q 200 — 3 — 200 " 200 — ments, with rare green grains. Grains are angular to subangular, 6 ! — 200
« > _ NO.4 L. > _ commonly frosted t |
: 3 I Sandstone, as above but more friable : 8 : N |l =
@ =2 ] O | r
=z — = < x = -
o = L ~ =) ] I
z ] w - | —
— Siltstone, medium-light-gray, sandy in part; rare clay shale - e 4 = = | —
(o 4 =] - (&) Z -« Sandstone, light-gray, salt-and-pepper, nonsilty; large praportion of ! -
w = =] rock fragments |
a n C z ! B
a e ;:E Clay shale, medium-light-gray, very slightly micaceous = ﬁ N : .
= 300 —j Clay shale, black, very carbonaceous — 300 o 300 — | — 300
=1 - a T —
— Sandstone, medium-light-gray, very silt; r = N !
] EHETAN VO AT = - H. Clay , medium-gray; some medium-dark-gray clay shale | C
- Siltstone, and clay shale, medium-gray; laminae of medium-light-gray L - ‘! B
| clay shale — = |
— - | o
: ~ - H_ Sandstone, light-gray, slightly silty 150(4-6 JJL -
| = - 0sQ-2 |
E - INO.4 L
400 — Sandstone, medium-light-gray, slightly silty and argillaceous 400 400 —| \ Il | 05
- % =1 _ Clay shale, medium-dark-gray; slightly harder than clay shale above | -
v n 1
] | -
=1 :H: Clay shale, very silty; and medium- to medium-dark-gray argillaceous NO.5 =1 | —
al N slightly micaceous siltstone 7 H_ Sandstone, salt-and-pepper, slightly silty 6 b : _
— (N ] ] | —
— & |
— = ! B
_ — Clay shale, medi to medium-dark-gray, i uniform - : B
] HC Sandstone, very silty and argillaceous | ~
-~ | -
500 —| 500 1 500 — ! I
= : H_ Clay shale, medium-dark- to dark-gray; rare clay ironstone at 505 ft "
7 Clay shale, and medium-light-gray siltstone | =
. ) iii—— b 100 6 | -
. . — 1 -
E — 3 ] ! .
- —— — | —
-1 NO.6 - }{ Clay shale with siltstone and traces of coal and clay ironstone 0°15' ; .
=1 - Limestone, bluish-gray, very finely crystalline, slightly argillaceous - - Iy B
= = -1 |
NO.3 [~
600 — NO.7 — 600 600 — IRERUN | — 600
! N 7 150( 6 | —
] - ut C ] S T
T D—C Clay shale, medium-gray; carbonaceous flakes T 010 1 NO.8 | =
5 ‘ B ] runz2 ; =
—] — LONG NORMAL 125 6
< LONG NORMAL | -
] , *_ C ] L [J 3y
T i NO.9 C i o5ty -
B ’ r 7 N NO5 -
7 ——— —NO.10 N -
700 — — 700 700 — 125/4-6 | 700
— <) LONG NORMAL | 9%s.
x —Sea level [ — AM=70 INCHES NO.11 ~
=) n S r ] B
g : [ :}{ L o ighgray, car : : Cl:x;hc?)l:l, medium-dark-gray, slightly silty in part; some black shale :
=2 — — —+—Sea level |
z N L g
< =
= - - - -
Clay shale, medium-dark-gray; medium-gray slightly mi silt- LIbZEj 1 .‘ || C
800 stone laminae 800 800 — L 800
_ — Siltstone, medium-light-gray, very argillaceous, micaceous; inter- =
| SHORT NORMAL . bedded with micaceous clay shale and silty argillaceous micaceous
w AM= 16 INCHES Sandstone, medium-light-gray, very argillaceous, slightly glauconitic; sandstone [:
= T S — - carbonaceous patches. Sandy reddish-brown limestone at 820 ft B N - —
: : : i i SHORT NORMAL | 125 6 r
g | - | r= ‘——-—‘_—[ Clay shale, black; some coal
L T \ Sandstone, light-gray, argillaceous, impermeable; porosity 5.3 percent, . 5% ‘L‘%D [ — L
~ p streaks and fragments of carbonaceous material. Grains are sub- 3-4 3 T30 M2 | NOT :8E = ~ ~ _[ Sand light-gray; posed of clear and white quartz and white
f _ rounded white and clear quartz; dark rock grains NO.12 wl ] silty matrix r
] = = NO.13 8 n B
n :' 900 > F 900 z 900 — :}‘{ Siltstone, argillaceous; grading into silty claystone __ 566
o x - - (@] .
o - - - . . —
w o - g 4 0-0 _~NO.14L x 4 Clay shale, medium-dark-gray; black shale and coal; some argillaceous — B
g o ] B + + — - -2 NOS T L 3 B silty sandstone 0°15 125(4-6 j B
< u ] . s o B ' L
= g ] NO.16 [ > 1 NO6 [
w < B L - ] L
o 4 T N Clay shale, medium-light- to medium-dark-gray - o =
[8) 3) L Ll _J Sandstone, medium-light-gray, silty, argillaceous, sericitic; carbona- B
1000 —| 8 T 1000 a 1000 epten B
& ] o7 [ = ] M — 1000
w - = < :
£ 4 L < i 125| 5
o) H L B e B
-} — —
: 5 0-0 L : Clay shale, medium-dark-gray; interbedded medium-gray argillace- 0
N . . . . L 2 iltstone I
— Cl di to med dark-gray, a few silty 6 ——0-0 2 - N ous sil
_ 3{ laminae. Clay ironstone one-eighth inch thick near base L | s [ L | [
1100 — —L — 1100 1100 — — 1100
- NO18 - -
B - 4 125(4-6 -
7 =il ____ § __{ Sandstone, light-gray, very silty, argillaceous, micaceous ~
_ Sandstone, light-gray, argillaceous, micaceous 8 ~ — N
_ Sandstone, light-gray, slightly argillaceous § 06 -L - - B
Sandstone, light-gray, argillaceous; with patches of carbonaceous 9 T 0-0 | B -
n material o | 0% NO19 = - L
1200 — Clay shale, light-gray and medium-gray 1200 1200 — 4 1 L
- y - HC Clay shale, silty in part; traces of siltstone, black shale, and sandstone a5 2516 + L 1200
R i NO.7 L
. NO.20 By
] | " ] -
- Silts".one, medium-gray, slightly sandy, argillaceous, very slightly 1" 26 ‘— —
D micaceous . as -2 125| 6 [
= Sandstone, light-gray, slightly micaceous, impermeable ; porosity C ] N
- T percent 12 | 26 =2 - ] :
1300 — Bentonite, white to very light-gray and yellowish-gray : (; 2 — 1300 1300 — | — 1300
=1 NO.21 [~ — | —
IS . | — — - = — }C Clay ironstone and white bentonite 125| 6 b
_ HC Clay shale, medium-gray « i B
o ] +r e 7 v Sandstone, medium-light-gray, very silty and argillaceous, mi =
E 1400 — L NO.22 — 1400 T 1400 —| :H: 3 ght-gray, very silty gillaceous, micaceous T 1466
- H_ Siltstone, medium-gray, very argillaceous = g & 125| 6 X -
2 ] M C = B DT [
Z o C < B NO.8 =
< |- ] C z . L
o %3 ] Clay shale, medium-dark-gray, very silty; siltstone beds and some ] w.. 125/ 6 | e
(O] 'e-g = carbx material; b ite at 1435 ft : r = -
‘S — - . ;
3 60| 7 : ¥k
J OI?L ] 13 | 0,0 6 r B i 0° —
op o ; NO.2 - - 1 | 200 : 0sC-3
= | 1500 [H_ Sand (identified by driller) 14 1 0-0 FG—"J =3 = 1500 Clay shale, medium-dark-gray, slightly silty and micaceous; with clay- 75|6 NO.9 [
1500 — stone and small amounts of siltstone and sandstone in laminae and 0° 2 |14-0 » - 2 — 1500
2] - thin beds. A 4-in. bed of medium-gray very argillaceous limestone L
W O L F C R E E K T E S T W E L L 1 2 _ at 1445 ft. Pelecypod shells and a fish skeleton at 1515-20 ft 0° 3 | 160 & 3 B
o B Test 1, 1528.5-1545 ft: Open 150 min, " 2.7 610 : i
8 _l I moderate blow; closed in for 70 min, 0° 5 [17-0 70| 6 5 -
< Xt Sandstone, medium-light-gray, slightly silty; massive to shaly cleav- Fec‘;)"et'fd 70hni dnlrhe:gu':‘:d4'scol"5:?_ 65 | 6 - -
| ] SR age; thin beds and laminae of claystone, clay shale, and medium- lf? 0 om-t 01$4p000 cu ft per 58 " 6 |19-9 —
w — to medium-dark-gray siltstone. Coaly laminae in upper part; shale thowmﬁ raie ater inch choge Y 6-7| -
o ] vt £t increases with depth. Porosity 10.6 to 18.9 percent; impermeable rough one=qu
o _  to 305 millidarcys Test 2, 1548.5-1565 ft: Open 273 min, 0° 7 | 189 r
1 J moderate blow; closed in for 10 min, 125 6 -
— - recovered 10 ft drilling mud. |
Closed-in bottom-hole pressure 500 *
5 1600 — psi; flowing rate 394,800 cu ft per 1°00’ 6-7 — 1600
T 3 H_ Clay shale, medium-dark-gray day through three-eighth inch choke [~
ES - RUN 60| 6 3+ t
(e} u -
- ] H NO.10
* - A 5 . . . Test 3, 1647-1670 ft: Open 242 min, 65| 8 I
= Sandswni.‘lrg:.e.déllsm-léght-gray. slightly silty. Porosity 13.9 percent; slight blow increased to light blow 8 200 P g -
— H permeabllity 85 m after 1 hr; recovered 70 ft drilling l< 95/8 > 125| 6 J-—-J -
_ _—'l: Claystone, medium-dark-gray, slightly silty in part; swirly bedding mud; no bottom-hole pressure re- 9+ +0-6 ——— |
shown by distorted siltstone laminae at top corded; flowing rate 74,100 cu ft
B per day through one-eighth inch 60| 6 -
- choke 0°45' -
1700 — — 1700
. Sandstone, medium-light-gray, very silty and argillaceous, massive; [~
| L composed of subangular grains of clear and white quartz, with 658 T *
. B . some dark rock and carbonaceous particles. Porosity 6.8 percent; 10 |17-6 e | 9 NO.I1 |
permeability less than 1 md c=
=1 125| 6 ————————i |
— H_ Claystone, medium-dark-gray -
: J 125( 8 =
1800 I Bentonite, white, slightly argillaceous; trace 0°30' — 1800
125| 6 ~1— -
- NO.12 =
= o EXPLANATION
HOLE — . ; : ;
(0] w H_ Clay shale, medium-dark-gray, very slightly silty to very silty
zlQ SPONTANEOUS Z SELECTED CORE @ - r
ol 0 RESISTIVITY DIAMETER |34 L - 7 i 125| 8 B
8 % E|L| T E -—s 2% @ ¢ T . Test 4, I8T8-1915 {t: Open 163 min o G L
w ° - ¥ - | M : ~ i . i very slight blow; ¢l in for 16 min; pp—— -
z|0 «<|Z E & n LITHOLOGIC AND z 2 S E E _—C Claystone, medium-dark-gray; interbedded siltstone in upper 3 ft Bottomhole pressure rose to 400 pst o - 6ol 6 — r = %D‘Ta o
wlels = w POTENTIAL O -z -1 = [ n i . (not at equilibrium); recovered 230 M | NO,
nwlolx < w =z [\ >3 ] :l = w =z Sandston 1900 — vi-f Sandstone, medium-light-gray, very silty and argillaceous, massive; ft slightly gas cut mud, some of | & — 1900
[ a - s (OHMS m?/m) x| a CASING o N x N [a e - but with faint slightly darker slightly carbonaceous laminae that which entered tool while packer was 12 | 19-6 125/ 6 L
UO. Io} 0 D CRIP l&l w 6 w 2 nao indicate local crossbedding. Scattered irregular patches and lenti- being spudded
z - i cles of clay ironstone at 1937-1938 ft. Porosity 7.8 to 14.2 percent; 0sQ2 ~
5 (MILLIVOLTS) O 0 50 100 150 200 250 ESCRIPTION s 8 =| DIAMETER ﬂof . permeability less than 1 to 24 md 4 13 | 180 70| 8 NO14 |
v —200+ 2104 E — ) ) - . +
s Z E I €«———— > (§) Calcareous sandstone | Cl:f,:ﬁ'f:}..'ffa?;?{g;rk'my' slightly silty; irregular fracture; silt- 14 | 19-0 125 4 |
- 0 = (IN INCHES) B L
- T . : -
_—Ground level LN=LONG NORMAL [HC Clay,silt, and ice ; 2% Test 5, 1978-2017 ft: Open 131 min, 65| 8
d SN=SHORT NORMAL Gravel, medium sand size to pebbles three-eighth inch diameter. Well- 122 NgT-l L N § C:Z::‘;i in bit::o 38 }:nlm: flowing =:'od s | 19 r
M rounded yellow and black chert Siltstone — Sandstone, medium-ligh . . o cl -in m-hole pressure, zero; —
- ) 5 - i -light-gray, silty, argillaceous, massive; becomes
i M Clay, light-olive-gray E“‘ —113%4—--— t 2000 —{ siltier with depth. Quebracho stains on upper 6 ft of core. Layer recovered 50 ft drilling mud +— 2000
H r B - _ of well-rounded chert and sandstone pebbles (1/4 in. to 1/2 in. in 16 | 17-0 L
= N N1 . i — n vi diameter) at 2021 ft. Porosity 2.8 to 11.8 percent; impermeable to 17 =43-0 |
- HC Clay shale, medium- to medium-light-gray 10% r— N _3‘8 md . ) ) ) . 0°50' | 18 | 16-0 60 8 R L
w 7 H[ Bentonite, light-yellowish-, ; abundant euhedral biotite and angular NO.2 = Sandy siltstone N HC Siltstone, medium-gray, interbedded with medium-dark-gray claystone Test 6, 2038-2076 ft: Open 288 min, 19-F 40 ' B
YUl w ght-ye gray Yy weak blow, increasing to moderate
ElE- ] i clear quartz grains I~ a ] Sandstone, medium-light-gray, slightly silty and argillaceous. Shaly fet,: 3 hre closed in for 28 min o 20 | 200 NO.15 |
= S i M - >4 cleavage at 2039-2047 ft and 2060-2063 ft; massive elsewhere. ;otttlm-hoie pressure 850 psi; g
S| 100 — — << n Carbonaceous laminae common at base. Porosity, 4.4 to 11.4 per- 9 > -
o - . . . — — 100 2 covered 176 ft water-cut mud,
i H: Siltstone, olive-gray and medium-gray 0%4 | e "7’ — cent; impermeable salinity 3135 ppm (mugss;]’}giow) 5(:: o 2t 150 125/5-6 3 B
bl a ~ m); flowing rate 257,700 cu -
B . " e B Calcareous siltstone = o ‘;f.- day, through one-quarter inch 130 6 L
— —{ Sandstone, light-olive-gray, very silty; limonitic cement - =z orifice
B < 2100 —{ — 2100
B & 7 | 8 B
— . — — 65
| }E Siltstone, medium-light-gray L © — Sandstone, medium-light-gray, very silty and argillaceous, massive; | NO.16 B
o . - E Clay shale or claystone - uniform except for fine carbonaceous laminae that indicate cross- 22 | 20-0 OWS L
- }[ Bentonite, light-gray; abundant euhedral biotite and clear quartz NOiS - B bedding at 2117-2118 ft. Sand grains are angular to subangular, 23 15-0 L
— grains v - vi frosted; clear and white quartz with some gray and dark rock frag-
e - ] 0 ments. Porosity 3.1 to 11.5 percent; impermeable 24 | 18-0 —
200 —| | 200 == — 25 2-0 125 6 -
— - Sandy clay shale or claystone B 65| 8 B
= Clay shale, medium-light- to medium-dark-gray L — Sandstone, medium-light-gray, and clay shale, medium-dark-gray, 0°50’ B
. == N interbedded; carb partings in sand 0 26 |15-0 125/ 6 NO17
N = 2200 — LONG NORMAL 0sC-3 — 2200
= _:— ] — i
] . [ Calcareous clay shale or claystone — Test 7, 2244-2282 ft: Open 150 min,
B . . r R - not closed in, no bottom-hole pres- |
— Sandstone, silty, nonmicaceous NO.4 - > ao | sure recorded; flowing pressure,
] B G an i f zero; recovered 14 ft drilling mud 65| 8 -
ao — —
7)) = - - Sandstone, medium-light-gray, very slightly argillaceous; shaly cleav- o 27 | 20-0 NO.18
> 300 — — 300 Clay ironstone 7 5 age in upper 7 ft, massive below. Porosity 5.6 to 7.9 percent; 65| 6 r
8 — Coal, black, shiny, blocky; subconchoidal fracture or shaly cleavage; - n impermicable 28 | 21-0 140| 6 B
O _ a small amount of clay shale and bentonite L —— I I~
< - L E\ B -
| | Sandstone, light-gray, slightly argillaceous; grains of subangular | ] 2300 — — 2300
5 3 quartz with gray chert; carbonaceous flakes L Coal or carbonaceous material - B
© — —L = A S - ] 658 B
. T . T — -
; B Siltstone, medium-gray, argillaceous NO.5 = i 1[| — ] b 2 Sandstone, medium-light-gray; thin beds of claystone at 2335-2336 ft. 0° 29 | 18-0 |
@ 2 | - e vi-f Sandstone is slightly to very silty and argillaceous; massive; faint Ows
1] 3 = - ] carbonaceous laminae. Slickensides at 2360 ft. Clay laminae at 65 |7 No.19 —
= i °.  Porosity 5.3 t; i 3 11- -
& > 400 —| L 400 i base of core dip 45 orosity 5.3 percent; impermeable 0 0 150| 6
= z ] :|-[ Sandstone, friable C . L
7 vhS NO.6 [ ~ -
L 2400 — Clay shale, medium-dark-gray, very silty in part; small amount of — 2400
“—Sea level - siltstone -
_: i o SHORT NORMAL 150| 6 =
- LONG NORMAL 7 g e @ : - 5Q0 ©. : |
_ AM= 69 INCHES Clayahialé; mediiim: 15 k-gray, uniform - Gravel ] r
500 —| — 500 7] RUN4 0°50' 150 6 v B
n vt r N — Siltstone, medium-gray, very micaceous 120 0sQ.2 L
— r Cored interval _ NO.20
| vi-t L 3 -
_ :}-E Limestone, medium-gray, argillaceous, dense - 2500 — . — 2500
i Test 8, 2512-2547 ft: Open 158 min, 65| 6 0
= ‘S’HORT NORMAL — _ not closed in; no bott_om-hole pres- 0° 31 | 19-0 L
] AM=16 INCHES B No samples recovered . Sandstone, medium-light-gray, massive; becoming slightly darker and sure resorded, fowing pressure, 6l e N
— i silt X 5 o281 - | siltier with depth. Silckensides at 2521 ft. Medium-dark-gray 2€T0; recoven t drilling mu 32 | 17-0
=l vi o B - claystone with siltstone laminae at 2553 ft, and medium-brownish- —
| L ¥ — gray claystone with conchoidal fracture at 2570 ft. Porosity 1.7 to =
— R . et Gais Show - 9.5 percent; impermeable 33 | 20-0 L
| NO.7 L o 7 0 = b
i : - Very fine grained B Sandstone, medium-light-gray, silty, argillaceous, massive. A layer Test 9, 2587.5-2605 ft: Open 270 mi 65|68 _L =
j }C Sandstone, light-gray, nonargillaceous | f N of rounded one-eighth- to one-half inch gray chert pebbles at 2588 e:m closed in; no gas. atp::rfacer;n::), 35 r
] B Fineigrained 2 2600 — ft; flat clay shale pebbles in lower part of sandstone. Claystone bottom-hole pressure recorded, 20-0 150| 6 0sc-3 L— 2600
! g .§ - beds at base of core. Porosity 9.3 to 10.5 percent; impermeable flowing pressure, zero; recovered NO.21 L
[ — — - m _§ B 10 ft drilling mud 125
j ~ Medium grained C
i B AM § 1 Test 10, 2643.5-2661 ft: Open 210 min, — 656 -
B | Electrode spacing = ] Sandstone, medium-light-gray, silty, argillaceous, massive. Carbon- closed in 30 min; b:;&]om-bole pres- 36 | 20-0 0SQ-2 —
700 —| — 700 - ized plant fragments at 2642, 2645, and 2653 ft; claystone bed at xrilil‘));:xlrtn)t"g'lotvging prfsg‘s]uxszbzter:% 65 |68 NO.22 B
B B g — 2642 ft. Porosity 8.1 to 12.8 percent; impermeable to 16 md Yesovered 900 ft drilling " id 37 140 65| 8 L
g | = n - i . . . through plugged retaining value 0% 55| 6 -
v NOS—Y=-8-11 - andstone, siltstone, and claystone, interbedded; disturbed bedding Test 11, 2647-2681 ft: O 193 min, o <€ 98> 65| 6 [
| Sandstonie; olivesgray, very siity . e 5% s L BIT SYMBOLS 2700 —| RUNS and slickensides in sandstone in upper part e\?ery Aokt bl closex.;einn 1 ::11: 0 38 | 15-6 150l & T 2700
1 Clay shale, medium-gray, silty, slightly micaceous =] r DRILL BITS - flowing and closed-in pressure, zero; v
=1 _ =4 Sandstone, medium-gray, silty, argillaceous, slightly micaceous, rec;)vere!:} 70 ftdrilling;mud with 2 39 |10-0 J
~ = ST | massive. Porosity 7.1 percent; impermeable Qkfreeoll ontop 50| 6 0sC-3 _
i B Claystone, medium-gray, very silty : b1 NOI3 Test 12, 2644-2681 ft: Open 360 min, NOo.23
2 | 05 i Stinger 1 very slight blow at surface; closed 150/6-8 L
— r — in 60 min, closed in bottom-hole
= = SHO 2 pressure, zero; recovered 90 ft oil- I
800 — — 800 Security hole opener cut mud with 2 gal free oil on top -
= — — RHO N D—E Siltstone, medium-gray :
=) 1 : Reed hole opener - 125/ 6 L
T B 2800 — 0°40r -
" i GR 40 2800
S . L Grant reamer B 150/ 6 x* -
z j L n 0sQ-2
< \ > NO.14 0sQ-2 — : . —_ NO.24
= 3 - Claystone, medium-dark-gray, slightly silty in part; poor shaly cleav- 55| 8
z J N1 L Hughes 0SQ-2 7 :I-[ age to subconchoidal fracture. A 2.5-ft bed of sandstone at 2840 40 | 17-6 -
] - osc — ft. Ditrupa sp. fragments at 2830 ft 125 6
st - H =1
900 900 ughes OSC 7] e
g [ DDT e
] NO15 - Smith DDT .
| N Sandstone, medium-light-gray, very silty and argillaceous, micaceous; 3 20 r ows 2900 — 125/ 6 Y 2900
- grains subangular; clear and white quartz, white and gray chert, and ) 1 r =
— dark rock fragments - Hughes OWS 150 NO.25
_ d: dium-light-gray, salt-and-pepper, argillaceous, slightly | 4 0-0 7 6
i ; car particles ; intraformational con- £ [:
i — glomerate of shale chips 1 ft below top and 6 in. above base of core [ 5 | 5.0 L
- " — CORE BITS 1 Clay shale, medium-dark-gray, very silty in part *
4 & = 150| 6 N
1000 —f Y —— . . i or 6 | 50 — 1000 K-24 -
= = Clay shale, medium- to medium-dark-gray, silty, slightly b,
7  — and carbonaceous; silt laminae are thicker and coarser with depth =2 r Reed hard formation =] |
9N w ] NO.16 [ K-25 . r
| =) i Q\ B Reed K-25 soft formation 3000 — 150| 6 |— 3000
o g == L 1 ]—C Sandstone, silty, argillaceous L
3 @) — Clay shale, medium»!ight- to medium-dark-gray, slightly silty; noa7[ : 0°55" k2 r
= - medium-dark-gray siltstone at 1065-1070 ft — — = . Sandstone, medium-light-gray, very silty and argillaceous. Thin beds 656 B
< @ i Siltatoie; mediiidak:gi 8 | Drilling and engineering data compiled -1 of clay shale increase in size and abundance with depth 41 | 14-0 NO.26 -
= = 4 7 d gray NO18 from records of Arctic Contractors — 150! 6 |
w & [~ =
p - 1100 —] ‘ I~ 1100 Electric log by Schiumberger Well Survey- ‘ -
) z 4 L ing Corporation 7 -
| ] F All depths are measured from the top of B i
| _ :I_[ Coal and black carbonaceous shale e the Eell bushing or the derrick floor n Sandstone, medium-light-gray, very silty and argillaceous, massive. _‘698 8 =
@ x | y 3100 — A 6-in. bed of claystone at 3097 ft. Ditrupa sp. and pelecypod shell 42 | 20-0 L 3100
w w B le— 8 —> - Colors were determined by comparison of - fragments are present through the core. Porosity 2.4 percent; . NO.27
= —~ — — dry samples with the National Research | impermeable 150 r
o g i ] = Council Rock Color Chart, 1948 _‘ L
- < - - _ :‘
T = -
IS a L - 150| 6 —
1200 7150 ] r
] Clay shale, sandstone, and siltstone laminae, interbedded; thin streaks 2 — 1200 . L
= of coal containing dark-gray clay shale laminae in upper part 3 i B - |
4 = i « 150 6 C
- | 5 [
- 3 L o) ” 32001+ 050 - 3200
1 - Ll 7 150( 6 -
NO.19 g 2 _ L
] C -~ o = ‘ No.28 |
w [0} - IL
- B S = ]
— }[ Siltstone, medium-light-gray | O o Clay shale, medium-dark-gray, slightly silty; siltstone streaks ==
— o n ke
1300 —| 1300 & = | r
4 L w ] C
B : g = E—L Bentonite, pale-blue-green; trace 50| 6 R -
3300 —| i i : sl i I~
d - =1 Siltstone, medium-gray, sandy; clay lenticles; massive to shal — 3300
— cleavage K= i ’ Y 431, 20-0 NO.29 |
o B 656
j B ] 150 6 .
= Clay shale, medium-dark-gray, icaceous; and medium-light-gray | 9 4-0 — ] Sandstone, medium-light-gray, silty, argillaceous, micaceous, massive. 0°55' —
1400 — very argillaceous slightly micaceous sandstone 2 -2 “Ino. 20— 1400 ] Four-ft bed of claystone in upper part of core is silty in part, with 65| 6 =
B Ly — irregular to conchoidal fracture. Siltstone bed at base of core is 1 0 44 | 20-0 0SC-3 L
= NO.21 _| ft 8 in. thick, very sandy and argillaceous. Sandstone porosity 3.2 : 150( 6 NO.30
— = to 4 percent; impermeable ~
4 L 3400'— M — 3400
E - . -
-] g ) -
Clay shale; carbonaceous flakes B — HC Clay shale, medium-dark-gray N
] INO.22) e ! -
1500 —— N(%.ZS — 1500 B i 0°45' 150/ 6 | JL B
0.23 .
n NO.24 — | | 50 | 6 NO.31 [
_ NG 25 - 3500 | . Sandstone, medium-light-gray, silty, argillaceous ! p— B
— * - | H" Claystone, medium-dark-gray, silty 45 | 17-6 ——t 40 — 3500
- | = Sandstone, silty, argillaceous, massive; uniform with vertical fractures. ) —
] — Porosity 5.5 to 6.9 percent; impermeable 656 "_____._.__... =
% ; -2 - : — I} Claystone, medium-gray, very silty 46 | 8-0 150/6-7 co———— = 41 C
= . : — , L
& '&.g =) Shst::&sxg:g, a small amount of black shale, coal, siltstone, and | N 0°55/ 150| 6 JL
z Total Sari i 3 - [
= E'S depth ] dium-light-gray, - ows i
I} - — 1600 - NO.32
= 1618 [H_ Sandstone, medium-light-gray 10 | 1-0 3 v - B L
+ e 5 %4 > 2 — -
150| 6
3600 e
WOLF CREEK TEST WELL 2 s o
NO.33 B
n =
] Clay shale, medium-dark-gray; streaks of medium-gray very argilla- —
y argl
— ceous slightly calcareous siltstone -
TEST WELL LOCATION ELEVATION SPUDDED COMPLETED | TOTAL DEPTH STATUS — 956 150( 6 NO.34 -
Lat 69°23'11" N Derrick floor, 714 feet ; ] r
1 Long 153'3115" W | Ground, 712 feet April 29,1954 June 4, 1951 1500 feet Junked and abandoned 3700 — l— 3700
Lat 69°24'17" N Derrick floor, 443 feet i L
2 4 B L=
Long 153°31"15" W | Ground, 437 feet June 6, 1951 July 1, 1951 1618 feet Dry and abandoned | L
. Total H
Lat 69°23'11" N Kelly bushing, 750 feet n ; g o -
3 0 41 oEn " depth Claystone, medium-dark- , slightly silty; irregular fracture. Pele- e
Long 153°31'25" W | Ground, 732 feet August 20, 1952| November 3, 1952 3760 feet Dry and abandoned 3760 —1 'g;od"sehg‘, h:l‘:,’;'essi;“f”’y slightly silty; irreg o 47 [12-6 72 & ro 42 -

Logged by Florence R. Collins

WOLF CREEK TEST WELL 3 166290 © -38 (i pocke)
GRAPHIC LOGS OF WOLF CREEK TEST WELLS, ALASKA



5 0 -59 (IN POCKET)

UNITED STATES DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY PROFESSIONAL PAPER 305 PLATE 31
wl Y HOLE
Zlo
9N 4 SELECTED CORE | DIAMETER
p4 K (@] Z
SlalQldl< = o)
wiSIE|SlelEs| @ Q| E £ e
Elojg|5|u|EE| o LITHOLOGIC Ll < AND Lk
14 Z| Wz o S L
> <| < = S z
mwg%z a=1 g W ,|zg CAsNG | O~
0
w F 4
Lig | g 0 DESCRIPTION @ Y935 DIAMETER
3] 507
=g 5 0k
S| 2okl
I [1 T
(IN INCHES)
{ Clay shale, medium-dark- to dark-gray; trace to 20 91/5———4 —
percent medium-light-gray clay shale; trace of coal _
4 -7
_HC Bentonite, white; 10 percent E -]
= i " 6V ——J —
Clay shale, medium-light to medium-dark gray; as
g much as 30 percent yellowish-brown clay ironstone —
g 1° — 100
o ) o 1] 80 7]
Clay shale, light- to medi light-gray, b iti —1
L { soft to medlgum-hard; plant fraegmeits and thin beds 0 2 | 10-0 ]
of coal 3 8-0 le— 57/8 —» |
— [~ Sandstone, light-gray, medium-soft; grains sub- 4 6-0 _
angular; 50 percent clear quartz with a little white o° 5 [10-0
« quartz, 40 percent white mica; grades to siltstone 6 10-0 —
= —L-|: Limestone, pale- to dark-yellowish-brown, very hard, 7 8-0 I
@ dense o —
t 8 [10-0 ]
x o 9 [ 70
=) — =, 1°45" —1 200
Bentonite, very light-gray, argillaceous, soft but 10 | 8-0
g — brittle 3° 11 | 10-0 _
o — _[ Clay shale, carbonaceous; with layers as much as 1 in. 2° 12 | 9-0 I
o — thick of medium-dark-gray to grayish-black lignite TW —
— Sandstone, light-gray, medium-soft; 75 percent white —
- | and clear q%mrtz; a0 white mica and carbonaceous | 2 14 | 8-0 |
- particles 15 | 10-0
— Claystone and clay shale, medium-light- to olive-gray 0° 16 | 10-0 ]
C 17 [ 10-0 ]
S d carbo lay shale, dark . =S
— ignite and carbonaeceous clay shale, dark-gray to ° = —
n x L o vishoblack, mediam-soft, britt 1° | jogg | 191 10°0 —
w 300 grayis , u , e 1°45 20 [ 10-0 300
w 21| 9-0
o B 22| 86 7]
= (&) — Sandstone, light-gray, medium-soft to soft; fracture 10-0 o
- n irregular; grains angular to subangular; grains made 23 i _
ugl of clear quartz with some white quartz; also 24 | 10-0
— white mica, black carb articles, volcan 0 —
(@) Lo glass shards, and other minerals; bentonitic matrix; 25 -0 1
w - rare carbonaceous plant fragments 3° 26 | 10-0 |
(@) : 27 | 9-0 |
9-
i E . Clnys'.oy;re;‘,!dl_igm.i1 tr?:l mediurlrn-g;-ay, “ls"r“ ht«}li!vee& :: 0 00 —
L Y, ium-hard; irregular fracture; light-colo: o = —
o 400 E:dnlqnigic laminae; some carbonaceous clay shale 2’15 30 | 10-0 400
— te =
%) o C ndigny 31| 80 |
bt 32 | 10-0 |
-
° C | ) 33 [ 10-0 B
<« | &4 34 | 9-0 1
. 35 | 10-0 _
Sandstone, medium-light-gray, silty, soft and friable; 36 [ 7-6 ]
- -, = _ j{ many carbonaceous partings and particles 4° 37 | 8-0
= o C [38 ] 10-0] 4
g I Claystone, light-olive-gray, and cla shale, medium 2°45' 39 ] 9-0 500
b : ve-; . 3 -
= w | 500 light- to medium-gl'gtly.y A few beds of siltstone 3 40 | 10-0 _
Ll w gg:sent. Pelecypod and gastropod fragments at 41 | 8-0
w| = o ) 4 42 | 10-0 .
Sandstone, light-gray, medium-soft and friable; grains 23 | 9-0 =]
angular to subangular; 60 percent white and clear = =
[ - H quartz, 20 percent yelfowish calcareous grains, 10 44 | 9-0
| percent carbonaceous particles, and white mica, 45 | 10-0 ==
— rock fragments; argillaceous matrix 46 1100 =
T ° —{_ Pelec fi ent 0%-3° = s
o L a7 [ 10-0
- ® —{~ Pelecypod fragment 0 48 | 9-0 ]
- ot Pelecypod fragments; small pyrite nodules with 3 49 | 8-0 ]
z + | 600 j—[ bl’OW]:'I(;Eh halgs Py 1°230' 3°15 0111050 —1 600
; .s j‘[ Bentonite, white and very light-gray, rather hard; 11 8-0 —
> z| 81> - contains biotite particles, some clay shale interbeds :2 50 |
w| §| . _ ) 53 [ 10-0 ]
2 [ Sandstone, light-gray, rather soft and friable except f —
—- | %]y where calcareous; agrnins angular to subangular; 54 0-0 |
3 E:rcent white and clear quartz; remainder is car- 55 | 10-0
= naceous pnrticles, various micas, rock fragments, —
(@] ,§ - and yellowish clayey particles; argillaceous matrix 56 | 10-0 _
B 57| 90
§ 58 | 10-0 ]
S} S| w 7 59 | 10-0 ]
u = 700 3 60 [100 —] %%
E Siltstone, light-gray; medium-light-gray clay shale 61 | 10-0 ==
o interbeds. ite pelecypod fragments between —
3 719 and 749 ft 62| 7-6
o 63 [10-0 7]
[ Pyrite nodules, with brownish halos 64 | 9°6 —
@ Sandstone, light-gray, medium-soft and slightly fri- o | 65 | 4-6 _
able; made up of subangular to any lar quartz; also 66 | 10-0
9 w mica, carbonaceous particles, calcite grains, and 67 | 80 —
o rock fragments; bentonitic matrix =
< __[C Pelecypod remains, white, very rare; pyrite nodules 68 | 10-0 |
@ ]{ Pelecypod shells, tiny and numerous o° 3045 69 [ 10-0 —t'a00
w 800 S Bentonite, light-gray and greenish-gray, thin layers 70 | 10-0
T 71 [ 10-0 ]
3 — Pelecypod remains, rare, small o 72 | 10-0 ]
o [~ Bentonite, very light-gray to white, friable, soft to 73 | 10-0
~ H medium-soft; contains black carbonaceous plant 74 | 4-0 =
X fragments, Dull earthy to shiny black soft and —
w 8 L brittle lignite and coal 75 | 10-0 |
o w2 ) ) 2 76 | 7-0
xo Sandstone and conglomerate, light-gray, hard; rounded —
O gray and black chert pebbles as much as one-half 77 | 10-0 _|
inch in diameter 78 | 10-0
x il igni' b d: =
=5 ]_ Lignite and car clay shale, k- 79 | 8-6
Ll 2 to grayish-black; layers of brownish-gray and —
O cg‘ 900 ﬁyte begr:onite. Clays{one with scattered )::olly 80 | 4-0 900
Zz3 L  laminae 81 1-6 ]
-4 Siltstone, light-gray, massive, hard; slightly benton- o = =
@ 8 itic mnngx. ery light-yellowish-gray medium- 5 82 | 10-0 =
aQ hard bentonite 83 | 8-0 _
X Bentonite, light-gray and medium-light-olive-gray, in 84 | 8-6
streaks . 85 0-3 —
o [~ Sandstone, light-gray, medium-hard, slightly friable; - —
70 percent white and clear quartz, 10 percent car- 2 86 | 6-0 _
bonaceous particles; also mica, calcareous grains, 4 |87 7-0
| and rock fragments; bentonitic matrix; rare car- 88 [10-0 —
~ bonaceous partings |
[:4 89 | 10-0
L ow 1000 50 5-0 — 1000
[ ; 8 " 2°.4° 91 | 9-0 —
Sandstone, as above, medium-hard to hard; grains o —
o= oy , ; gr 4 92 [ 10-0
i ; 2 angular to subanguiar 93 [10-0 |
m 5 94 [ 10-0 =
= 2 95 | 6-6 —
a8 9% | 8-0 —
= [ Siltstone, very light-gray to light-gray, hard; o 97 | 10-0
o 3 Y 2
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