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INTRODUCTION

In 1930, the Conservation and Survey Division of the University of
Nebraska and the U.S. Geological Survey began a program of cooperative
groundwater studies in Nebraska. Since then test drilling by use of rotary
drilling equipment has been an integral part of that program. This report
contains logs of all the test holes drilled in the county under the program as
well as those drilled by the Conservation and Survey Division with financial
assistance from other government agencies.

The map in this report shows the location of all test holes drilled in
the county since 1930.

Present techniques of test-hole logging and sampling include use of
drilling mud suitable to drilling conditions, timing by stopwatch of the
drilling of each 5-foot increment of depth, and removal of all cuttings from
the test hole at intervals of 5 feet or less. During the drilling of the
hole, cuttings from each interval are examined immediately; samples
representing each 5-foot interval and each recognizable change in material are
retained. After samples are washed, they are described lithologically and the
color is evaluated by comparison with standard color charts. The samples then
are dried, stored, and cataloged. Beginning in September 1951, the test holes
have been logged electrically. All samples are processed and kept on open
file in the offices of Conservation and Survey Division, 113 Nebraska Hall,
University of Nebraska-Lincoln, 68588.

This publication is one of a series being issued to make more readily
available the record of test holes drilled since 1930. The series of
publications is made on a county basis and includes, with some exceptions,
logs of all test holes drilled in each of the counties. The logs have not been
reviewed for conformance with editorial standards and nomenclature.

The method whereby the altitude of the land surface at testhole sites
was determined is indicated in the heading of each log, as follows: a =
altimeter, h = hand leveling, i = spirit leveling, t = estimated from
topographic map.

The test-hole records accurately reflect subsurface conditions only at
the locations where the test holes were drilled. Interpretive data reflecting
probable subsurface conditions between test-holes are being compiled for
publication in county reports and are available for inspection in the office
of the Conservation and Survey Division.

Each test hole is identified by a number assigned in the field (for
example #3-B-67, #41-79), and most are also identified by a number indicating
its location within the land divisions of the U.S. Bureau of Land Management's
survey of Nebraska. Location numbers of test holes east of the 6th principal
meridian, which passes through Columbus in a north-south direction, are
preceded by the capital letter A; those west of the principal meridian have no
preceding letter. The first numeral indicates the township, the second the
range, and the third the section. As shown in figure 1, the letters that
follow the section number indicate the location of the test hole within the
section, the first letter indicating the quarter section and the second letter
indicating the quarter-quarter section. The letters A, B, C, and D are
applied in counterclockwise direction beginning with A in the northeast
quadrant. The last numeral is the serial number of the test hole
within the quarter-quarter section. No number is shown unless more than one
test hole is within the given quarter-quarter section.



[4N-4E-150DD

holes according to their location.

System for identifying test

Fig. 1.

IT



Harlan County
Table of Contents

Legal Descrip Test-Hole

Twp Rge Sec Number Page
01N 17w 02CCBC 110-A-39 1
01N 17W 02BBD CD(A-1) . 2
01N 17W 07BDCA 129-A-39 3
01N 17W 09BBAB 112-A-39 4
01N 17W 10CBBC 111-A-39 5
01N 17W 11BDCA CD(A-2) 6
01N 17W 14CAAB CD(A-3) . 7
OlN 17w 17AABR 113-A-39 8
01N 17W 17CDCB 115-A-39 e e e e e e e e e e e s .8
01N 17W 18AAAA 114-A-39 e e e e e e e e e e e e 10
01N 18W 02DAAD 130-A-39 e e e e e e e e e e e e 11
01N 18W O3ABAC 132-A-39 e e e e e e e e e e e e e e 12
01N 18W 04BCAA 127-A-39 e e e e e e e e e e e 13
01N 18W 04CBDD 128-A-39 e e e e e e e e e e e e e 14
01N 18W 10BCBB 134-A-39 e e e e e e e e e e e e e 15
01N 18W 11AADD 131-A-39 C e e e e e e e e e e e e 16
01N 18w 13ADDD 116-A-39 e e e e e e e e e e e 17
01N 18W 13DDDD 117-A-39 e e e e e e e e e e e 18
01N 18W 13BBBB 124-A-39 e e e e e e e e e e 19
01N 18w 24DAAA 118-A-39 e e e e e e e e e e e e e 20
01N 18W 24DDDD 119-A-39 e e e e e e e e e e e e e 21
01lN 18W 26AAAA 120-A-39 e e e e e e e e e e e e e 22
01N 18W 29DDAC 121-A-39 e e e e e e e e e e e e e 23
01N 18W 31CBBB 122-A-39 e e e e e e e e e e e e 24
01N 19W 10CCCC 24-U-41 . . . .« « v v v o v v« o« v . 25
01N 19W 33CBAB CD(A-4) . . . . .« « v « « v v v v v . 26
01N 19W 33CCDB CD(A-5) . . . . « « « « « v « v o v o . 27
01N 19w 35CCCC 123-A-39 e e e e e e e e e e e e e 28
01N 20wW 33DDDC 33-HP-78 e e e e e e e e e e e e e 29
02N 17W O1lAAAA 48-B-47 . . . . . . « « v e o0 31
02N 17w O03ADAA 25-U-41 . . . . . . . « « « « « « o o . 34
02N 17W 21CCCC 22-U-41 . . . . « v v v v v v v v v . 36
02N 18W O08AAAA 20-A-~-48 . . . . . . .« .« « « o« . ... 37
02N 18W 09BCCC 01-2-64 . . . . . v v v v v v v « v v . 39
02N 18W 09DDCD 26-U-41 . . . . . . « « « v v v v <o 41
02N 18W 16CCCC 19-A-48 . . . . . . v v v v v v v v o 43
02N 18W 31BADD 135-A-39 e e e e e e e e e e e e e 45
02N 18W 31CCCB 141-A-39 . . . . « « v v v« v o o . 46
02N 18W 32AAAC 133-A-39 e e e e e e e e e e e e e 47
02N 18W 33CDCC 125-A-39 e e e e e e e e e e e e 48
02N 18W 33CBCC 126-A-39 e e e e e e e e e e e e e 49
02N 19W O01CBAA 20-U-41 . . . . . .+ . « v v v v o oo 50
02N 19W 0O6DDAR 172-A-39 e e e e e e e e e e e 51
02N 19W 06DBAA 173-A-39 e e e e e e e e e e 52
02N 19W 08DCCB 160-A-39 e e e e e e e e e e e e e 53

ITT



02N 19W 08DDDB 161-A-39 . . v v v v v v v e 54

02N 19W 19AAAA 149-A-39 e e e e e e e e e e e e e 55
02N 19W 19ABAC 151-A-39 C e e e e e e e e e e e e 56
02N 19w 19DCAC 152-A-39 e e e e e e e e e e 57
02N 19W 19BBAD 168-A-39 . . . . . « .« « « « .« .+ . .. 58
02N 19W 20ABAA 150-A-39 . . . . .« « .« « .« .« . . ... 59
02N 19W 21ABDD 144-A-39 . . . « .« .+ « .« « « .« o ... 60
02N 19W 22CDDD 137-A-39 . . . . « « < « « « o o .. 61
02N 19W 24BADD 138-A-39 . . . . « « .« « .« o .. 0. 62
02N 19W 25BCCC 136-A-39 . . . . .« .« « « « « « « < . . 63
02N 19W 27ABDD 139-A-39 . . . . . .+ . .+ o . o w0 64
02N 19W 27CCBB 145-A-39 . . . . . .« « .+ .+ . o . 0. 65
02N 19W 28AADD 146-A-39 . . . . .« « « « « o« o« o ... 66
02N 19W 34BBCC 142-A-39 e e e e e e e e e e e e e 67
02N 19W 34CBBC 143-A-39 . . . . . . « « « « « « < .. 68
02N 19W 36DAAA 140-A-39 e e e e e e e e e e e e 69
02N 19W 36BBBB 147-A-39 e e e e e e e e e e e e 70
02N 19W 36ACBC 148-A-39 e e e e e e e e e e e e e 71
02N 20W O2BABD 171-A-39 e e e e e e e e e e e e 72
02N 20W 12BDAC 169-A-39 e e e e e e e e e e e e 73
02N 20W 12ADAC 170-A-39 e e e e e e e e e e e e e 74
02N 20W 16DAAA 157-A-39 e e e e e e e e e 75
02N 20w 17CCCC 158-A-39 e e e e e e e e e e e e e 76
02N 20w 20BCCB 159-A-39 e e e e e e e e e e e e e 77
02N 20W 23AAAA 153-A-39 e e e e e e e e e e e e 78
02N 20W 23AADD 154-A-39 . . . . . . .+ . . . . o oo 79
02N 20W 24CBCB 155-A-39 . . . . . . . .« .« .« .« .« o . 80
02N 20W 27AADD 156-A-39 . . . . . . .« .+ o o o . ... 81
03N 17W O01AAAA 46-B-47 . . . . .« « « « « « o o e o 82
03N 17W 0SCCCD 23-U-41 . . . . . . .+ « « « « v o « « . 85
03N 17W 24AAAA 47-B-47 . . . .« .« « o o o o o oo 86
03N 18W 09BBBA 21-U-41 . . . . . .+ .+ « +« « « « o « « . 88
03N 18W 29AAAB 21-A-48 . . . . .+ . .« « .« .« . . o oo 89
03N 19W 07CCCC 27-U-41 . . . . . . « « « « « « o o « . 91
03N 20W 15CCCC 166-A-39 . . . . . « « v v « o o o o . 92
03N 20W 16ACCA 167-A-39 . . . .« .« .+ « « « « « v v o 93
03N 20W 18CDDA 174-A-39 . . . . .+ « « « « v « o« o oo 94
03N 20W 23CBCB 165-A-39 . . . . . . . . .« « « < < o . 95
03N 20W 26CDCC 164-A-39 . . . . . . « « « « v o « o . 96
03N 20W 28BBBC 175-A-39 . . . . . . . . . . . o oo 97
03N 20W 35AAAB 163-A-39 e e e e e e e e e e e 98
O3N 20W 36DADD 162-A-39 e e e e e e e e e e e e e 99
04N 17w O01AAAA 44-B-47 . . . . . . . . . . . . . . . . 1loo0
04N 17W 24AAAA 45-B-47 . . . . . . . . . . . . . . . . 103
04N 18W 04BABB 24-A-48 . . . . . . . . . . . < < .+ . . lo7
04N 18w 17ADDD 23-A-48 . . . . . . . . . . <« . . . . . 109
04N 18W 33BBBB 22-A-48 . . . . . . . . . < .+ . < . . . 111
04N 20W O1DAAD 27-B-48 . . . . . . . . .« « .« « < . . . 112
04N 20W 25AAAA 19-U-41 . . . . . . . . . . . . . o . . 114

Test-hole logs are arranged in this publication by township,
range and section.

v



KEARNEY

3248 PHELPS COUNTY 54448 | COUNTY
T
i [ ] 44-B-m
27-B-48 ~ !
23-A-48 ] T
L mBagan 451-5-47
=l
17-U-41 19041
22-A-48
ol
7 A I L
{ © - 21-U-41 | 468'4?“
176
\ O ~4 27-Ua d 23-U-41
" »
N PG Ly T
N~ 174 | @] 166 B-
{e @o%) 16:\ | 47-B 47il 3
~ (/o[ 21-A-48 Huntleyll N
% >, N 1 >
> 175 kY ’ =
E Lo 164 Sog i %
8 ~ 163 162 ™ t 3
S R | | v
173 25-U-41 48-B-47 3
;Z§ N 171 ‘3772 "~ 20-u-4'® 20A48 || <
S \ oe L?“SO 161 % Al g
eay Lo f? 18950 { A 26-U-41 e
©] - t57 S T
o e -A- -B-
169-41 { o 153 151) 1149 15034 Orlean S;\ A!QA% l 2049‘347
Q 155 A 22-U-41 N
o8 \:EsgStamefd1s4 “ole gl 8% 2 |\ o
172410 R SR I s Bl 145 0 L Republican 30-U-39
178410 | | { 133] Alma™ A~ o)
ER ® ma - Clty
174-41 O 143\ 147/ @
176-41 O ~ “1': o 148 ; : '"'-':J 2R
o P =
177-410 ! \ 10080 O13R
— P 2.
i - 15R
\ T %wn
1
\ N separ
o -
82-HP-78 33-HP-78 \ g £12-3
—e - =
NORTON | R20W R19W
COUNTY PHILLIPS COUNTY

K A N S A

0 2 4 6 Miles
} 1 1 i L I ]
0

2 4 éKiIometers

® Test hole description published in this report
O Test hole description published in other report

@ §:#100-A-39 to #177-A-39

Nebraska

Fig. 2 Test-hole location map of Harlan County.

v



01N 17W 02CCBC 110-A-39

Test Hole #110-A-39
(1-17~2¢ccbe)
Harlan County

Location: SW NW SW SW Sec. 2, T. 1 N., R. 17 W., 0.15 mile north of
southwest corner on east edge of road.

Ground elevation: 1,928.0 feet (t). (Republican City 7.5 min.
gquadrangle)
Depth to water: caved at 39 feet, (October 3, 1939).
Depth, in feet
From To
Quaternary System, undifferentiated:
Road Faldl ..ttt ittt i et e e e e e e e 0.0 2.0
Sand, clayvey, buff..... ... .. i e 2.0 23.0
Sand, Clayey, GEaY . e et e et teeenneenen 23.0 27.0
Gravel, fine to medium. ... ...ttt innennnn 27.0 40.0
Gravel, medium, good. ... ...ttt ittt 40.0 53.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Sha e, Ay e it it ittt ittt e e e e e e 53.0 58.0



01N 17W 02BBD CD{(A-1)

Test Hole #CD(A-1)
(1~17-2bbd)
Harlan County

Location: C SE NW NW Sec. 2, 1 N., R. 17 W., 0.2 mile east and 0.2
mile south of northwest corner of section.
Ground elevation: 1,995 feet (t). (Republican City 7.5 min.
guadrangle)
Depth to water: not measured
Depth, in feet

From To
Quaternary System, undifferentiated:

Loam, Silty, Clay. . uu oottt ettt ettt 0.0 12.
LoaAM, Clay ey . v ittt it it e et et e e e e e e 12.0 31.
Loam, SaANAY .« vt vt ittt ittt ettt e 31.0 40.
Loam, S1lEY Clay . v vt ittt iiee et iteee e 40.0 49,
Loam, Sandy Clay ... e ettt oneeeeeneeneesennes 49.0 62.
Loam, SaNAY .« v v it ittt et e e e e e e e e e e 62.0 70.
S L 70.0 83.
Clay, MediUum. .« it ettt et e e s e et e e 83.0 91.

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Shale, medium hard, silty, calcareous

OOC OO0 OO0

..... e 91.0 141.0



01N 17W O07BDCA 129-~A-39

Test Hole #129-A-39
(1-17~-7bdca)
Harlan County

Location: NE SW SE NW Sec. 7, T. 1 N., R. 17 W.,

of railroad, 100 ft. east of abandoned brown house.
Ground elevation: 1,909.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water: 10.4 feet, (October 14, 1939).

Quaternary System, undifferentiated:
Soil and buff sand, some clay..........
Sand and fine gravel..............c.o...
Gravel, fine, some sand..........cov....
Gravel, medium, gray.......oeeveeeunen..
Cretaceous System - Upper Cretaceous Series
Niobrara Formation:
Shale, gray. ... .o i,

0.12 mile south

Depth, in feet
From To

........... 0.0 4.0
........... 4.0 9.0
........... 9.0 15.0
........... 15.0 20.0
- Colorado Group:
........... 20.0 27.0



01N 17W 09BBAB 112-A-39

Test Hole #112-A-39

(1-17-9bbab)
Harlan County

Location: NW NE NW NW Sec. 9, T. 1 N., R. 17 W., 0.15 mile east of
northwest corner.
Ground elevation: 1,943.0

Depth to water:

Quaternary

Sand,
Sand,

Sand,

feet (t). (Alma 7.5 min. guadrangle)

caved at 31.5 feet, (October 3, 1939)

System, undifferentiated:
L 0

.............................

clayey, light chocolate gray,
(loess-1like)........

coarse, clayey,

.............................

o =1V

Gravel, medium, yellow, some Clay.......uoeuvueuuenn..
Cretaceous System - Upper Cretaceous Series:
Pierre Formation:

Shale,

greenish black

.............................

Depth, in feet
From To
0.0 2.0
2.0 22.0
22.0 30.0
30.0 37.0
37.0 45.0
45.0 49.0



01N 17w 10CBBC 111-A-39

Test Hole #111-A-39
(1-17-10cbbc)
Harlan County

Location: SW NW NW SW Sec. 10, T. 1 N., R. 17 W., 0.12 mile south of
northwest corner of quarter, east side of road.
Ground elevation: 1,910.0 feet (t). (Republican City 7.5 min.
quadrangle)
Depth to water: 11.5 feet, (October 3, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
SOdl, SANAY e i ottt e e e e e e e e 0.0 3.0
Sand, buff. ... e e e e e e 3.0 6.0
Clay, sandy, dark bBrowWIl. ... it ittt ittt e e 6.0 9.0
Sand, fine, buff . ... . ittt e e e - 9.0 12.0
Gravel, fine to medium, water-worn shale.......... 12.0 18.0

Cretaceous System - Upper Cretaceous Series ~ Montana Group:
Pierre Formation:

Shale, dark greenish black......... ... 18.0 19.0



01N 17W 11BDCA CD(A-2)

Test Hole #CD(A-2)
(1-17-11bdca)
Harlan County

Location: NE SW SE NW Sec. 11, 1 N., R. 17 W., 0.4 mile south and
0.4 mile east of northwest corner of section.
Ground elevation: 1,885 feet (t). (Republican City 7.5 min.
quadrangle)

Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:
Y = ¢S 0.0 3.0
Loam, SilEy . i ittt i et e e e e e e 3.0 5.0
=% 2 Y 5.0 8.0
Sand, gravelly . .ot e e e e e e e 8.0 10.0
Clay, Leam ... i ittt e ittt sttt e enanonenns 10.0 13.0

Cretaceous System - Upper Cretaceous Series ~ Colorado Group:
Niobrara Formation:
Shale, soft, silty, CAlCcareOUS. .« vttt iinneenenas 13.0 56.0



01N 17W 14CAAB CD(A-3)

Test Hole #CD(A-3)
(1-17-14caab)
Harlan County

Location: NW NE NE SW Sec. 14, T. 1 N., R. 17 W., 0.5 mile south

and 0.4 mile east of northwest corner of section.

Ground elevation: 1,985.0 feet (t). (Republican City 7.5 min.

guadrangle)
Depth to water: not measured.
Depth, in feet
From To
Quaternary System, undifferentiated:
L 0aM, Clay OV e i ittt ittt et et e e e s 0.0 2.0
[T Y= ¢ O 2.0 8.0
Loam, SLlEy i ittt ittt i e e e e e e 8.0 9.0
LoamM, Clay ey e i ittt it ittt ittt e it e 9.0 11.0
LT = 1 P 11.0 15.0
LoamM, Clayey . ittt ittt i ie ettt ettt et 15.0 19.0
Loam, Silty Clay . .e vt ittt it tnneseoeeansoanenn 19.0 22.0
Loam, SANAY . v vttt ettt et ettt e e e 22.0 29.0
Sand, gravelly . . ..ttt e e e e e e e e e 29.0 34.0
7= L 34.0 42.0
Clay, MediUm. . oo v ittt ettt ettt s e it eeeeeenns 42.0 52.0
Clay, 1eaN. . vt ittt it e et et it e e e e e e e e e 52.0 58.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, medium hard, WaXeY ... oot eeineneeeneennnn 58.0 126.0



01N 17w 17AAB 113-A-39

Test Hole #113-A-39
(1-17-17aab)
Harlan County

Location: Northwest corner of NE NE Sec. 17, T. 1 N.,

south of bridge at end of north-south road.

Ground elevation: 1,892.0 feet. (t). (Alma 7.5 min.

Depth to water: dry at 5.5 ft. (October 3, 1939).

Quaternary System, undifferentiated:
SO1l, SANAY s it ittt i e e e e e e e e
So1l, blacKk. v it e e e e e,
Sand, brownish gray......c.ceuiiii it
Gravel and water-worn shale..........iuio...

Cretaceous System - Upper Cretaceous Series -~ Colorado Grou

Niobrara Formation:
Shale, gray vttt ittt e e e e e

R. 17 W., 0.2 mile
quadrangle)
Depth, in feet

From To

C e 0.0 2.0

e 2.0 3.0

ce 3.0 5.0

e 5.0 6.0
D:

e 6.0 8.0



01N 17w 17CDCB 115-a-~39

Test Hole #115-A-39
(1-17-17cdch)
Harlan County

Location: NW SW SE SW Sec. 17, T. 1 N., R. 17 W., 0.2 mile northeast of
bridge across Prairie Dog Creek and on east bank of creek.
Ground elevation: 1,900.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water: 18.6 ft., (September 28, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:
SO1l, SANAY . . v ittt e e e e e e e e e 0.0 3.0
Sand, clayey, buff...... .. i i e 3.0 7.0
Sand, clavey, dray.......... e e e e e e e 7.0 10.0
Same as above with more clay........ ..o, 10.0 15.0
Sand, clayey, light brown...........ceeiiieininenn. ~15.0 17.0
Silt, blue. ... .. e e e e 17.0 27.0
Sand and fine gravel, greell. . ... e eeneonoeeinenns 27.0 32.0
Gravel, fine to medium........ e e e e e e e 32.0 39.0
Gravel, medium, SOME COAT S . . vttt et enneeenosnnsens 39.0 55.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Sha e, OTaY e i i ittt ettt et e e e e e e e e e 55.0 58.0



01N 17W 18AAAA 114-A-39

Test Hole #114-A-39
(1-17-18aaaa)
Harlan County

Location: NE NE NE NE Sec. 18, T. 1 N., R. 17 W., 60 ft. south of river

in southwest corner of intersection.
Ground elevation: 1,900.0 feet (t). (Alma 7.5 min. gquadrangle)
Depth to water: caved at 12 feet. (September 28, 1939).

Depth, in feet

From

Quaternary System, undifferentiated:
Sand, fine, cemented. ... ...ttt e 0.0
Gravel, medium, reddish..... ...ttt tnunnnn. 5.0
Gravel, medium, green LO gray .« .t e ereeoneennnenn 13.0

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shal e, XAy ittt it it e e e e e e e e e e e 21.0

10

To



01N 18w 02DAAD 130-A-39

Test Hole #130-A~39
(1-18-2daad)
Harlan County

Location: SE NE NE SE of NW1/4 Sec. 2, T. 1 N., R. 18 W., 65 ft. north

of center of highway on west edge of county road.

Ground elevation: 1,935.0 feet (t). (Alma 7.5 min. quadrangle)

Depth to water: 20 feet, (October 14, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:
T 3 T 0.0
Sand, clayvey, buff...... .ttt 5.0
Sand, clayey, brown, light colored sand just
BboVEe gravel. . ...ttt it e e e e e e 16.0
Gravel, coarse, light colored............ e e e 25.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black

11

...................................... 28.

To

5.
16.

25.
28.

35.
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01N 18w 03ABAC 132-A-39

Test Hole #132-A-39
(1-18-3abac)
Harlan County

Location: SW NE NW NE Sec. 3, T. 1 N., R. 18 W., 15 feet north of center
of railroad bridge in small drainage.
Ground elevation: 1,930.0 feet (t). (Alma 7.5 min. guadrangle)

Depth to water: 6.5 feet, (October 21, 1939)
Depth, in feet

From To

Quaternary System, undifferentiated:

Soil and clayey sand. ... ...ttt 0.0 6.0
Gravel, medium L0 COBYSE. . vt ittt tneeeeonononens 6.0 11.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. ... it ittt e et et ie e 11.0 19.0

12



01N 18W 04BCAA 127-A-39

Test Hole #127-A-39
(1-18-4bcaa)
Harlan County

Location: Northeast corner of SW NW Sec. 4, T. 1 N., R. 18 W., west edge
of highway and 20 ft. south of 1/4 mile line.
Ground elevation: 1,934.0 feet (t). (Alma 7.5 min. gquadrangle)
Depth to water: 7 feet, (October 14, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated: .
Solil and fine sand. . ...ttt it e e e 0.0 5.0
= K OO 5.0 10.0
Gravel, medium, some coarse, good.......eveiieenon. 10.0 20.0
Gravel, fine, SOmME COAYSEY . ...ttt ittt oo 20.0 29.0
Gravel, medium to coarse, good. . ...t nn.n 29.0 36.0

Cretaceous System - Upper Cretaceous Series ~ Colorado Group:
Niobrara Formation:

Shale, OFay .. v ittt ittt ettt et e e e e e 36.0 39.0

13



01N 18W 04CBDD 128-A-39

Test Hole #128-A-39
(1-18-4cbdd)
Harlan County

Location: Center east edge of NW SW Sec. 4, T. 1 N., R. 18 W., west edge
of highway, 0.25 mile north of river bridge.

Ground elevation: 1,931.0 feet (t). (Alma 7.5 min. quadrangle)

Depth to water: 8.8 feet, (October 14, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
Sand, fine, s0il @t LOP. .. vttt ittt it ittt 0.0 7.0
Gravel, Toine. . . ittt i it e e e e e e e 7.0 10.0
Gravel, medium, large pieces shale................ 10.0 20.0
Gravel, medium. . vttt e e e e e e e e e e e 20.0 31.0
Gravel, medium L0 COBYSE. . vttt ittt etneeeeneness 31.0 40.0
Gravel, mediulM Lo COAE S . . it vttt ttete e teneeenns 40.0 45.0

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shal e, QA . i ittt it ittt et te e e e 45.0 48.0

14



01N 18W 10BCBB 134-A-39

Test Hole #134-~A-39
(1-18-10bcbb)
Harlan County

Location: NW NW SW NW Sec. 10, T. 1 N., R. 18 W., 100 yards east of
farmhouse, 100 vyards south and 50 yards east of northwest
corner.

Ground elevation: 1,940.0 feet (t). (Alma 7.5 min. quadrangle)

Depth to water: 16.4 feet, (October 21, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
S e 00 O 0.0 2.0
Sand, clayey, buff....... it 2.0 17.0
Gravel, fine to medium. ... ... vttt it titeneenns 17.0 25.0
Gravel, medium, some coarse fine, 38 ft.
Lo T S s O 25.0 50.0

Cretaceous System -~ Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Sha e gray e v i i it it e e e e e e e e e e e e 50.0 55.0

15



01N 18w 11AADD 131-A-39

Test Hole #131-A-39
(1-18~1laadd)
Harlan County

Location: Southeast corner of NE NE Sec. 11, T. 1 N., R. 18 W., 0.52
mile south of railroad.
Ground elevation: 1,915.0 feet (t). (Alma 7.5 min. gquadrangle)
Depth to water: 8 feet, (October 21, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:

[eNeNe

Soil, fine, Silty. ...t e e e e e 0.0 1.

Soil, sandy, dark brownish black.................. 1.0 4.

Clay, sandy, brownish gray. ...« vt erennn. 4.0 6.

Gravel, fine, and sand. ... ...ttt 6.0 10.

Gravel, medium, grayish green, a few pieces clay

or shale at 19 ft.. ... . .ttt i et 10.0 21.

Gravel, fine to medium. . ......cuv vttt nnenns 21.0 26

Gravel, COAESE. i ittt it ittt ittt ettt ettt eeaeenn 26.0 28
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Shale, CalcareoUs, Gray ..ot vttt e entnteeeeneneeens 28.0 29.

16

[eoNeNeNo)



0IN 18w 13ADDD 116-A-39

Test Hole #116-A-39
(1-18-13addd)
Harlan County

Location: Southeast corner of NE 1/4 Sec. 13, T. 1 N., R. 18 W., between

road and river, just west of section line.
Ground elevation: 1,915.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water: Caved at 11 feet, (October 3, 1939).

Quaternary System, undifferentiated:
Sand and sandy Soil. ... ittt it
Sand and fine gravel. .. ... ..ttt e

Gravel, medium, reddish...... ..t eeens
Gravel, medium to coarse, greenish, some water-
WOrn Shale. ... ittt it ittt ettt ettt e e
Gravel, fine, greenish. ... .ttt innneeeenns
Gravel, medium, greenish.......... ... ..
Gravel, finer than above, greenish................
Gravel, medium, greenish......... . ...
Cretaceous System - Upper Cretaceous Series - Colorado

Niobrara Formation:

Shale,

gray and greenish black......... ...

17

Depth, in feet
From To
0.0 5.0
5.0 7.0
7.0 13.0
13.0 20.0
20.0 25.0
25.0 29.0
29.0 35.0
35.0 45.0
Group:
45.0 49.0



01N 18W 13DDDD 117-A-39

Test Hole #117-A-39
(1-18-13d4ddd)
Harlan County

Location: Southeast corner of Sec. 13, T. 1 N., R. 18 W.
Ground elevation: 1,924.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water: 25.3 feet, (October 3, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
Soil and road Fill. .. i e e e 0.0 5.
Sand, clayey, buff, sticky from 19 ft............. 5.0 32.
Sand and fine gravel. .. ... ...ttt 32.0 38.
Gravel, fine. ... ittt ettt e e e e e 38.0 44 .

[eoNeNeNe]

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
AL, Gl Y v v v vt ittt ettt ettt e 44.0 49.

18



01N 18W 13BBBB 124-A-39

Test Hole #124-A-39
(1-18-13bbbb)
Harlan County

Location: Northwest corner of Sec. 13, T. 1 N., R. 18 W., 70 ft. east of
corner on south edge of road.

Ground elevation: 1,915.0 feet (t). (Alma 7.5 min. quadrangle)

Depth to water: 10.5 feet, (October 9, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and fine clavey sand...... ..ottt innenneennn 0.0 5.0
Gravel, fine to medium, reddish.........c.ccivven.. - 5.0 10.0
Sand and fine gravel. ... ...ttt 10.0 19.0
Gravel, fine to medium. ... v ittt it it i tntnneeenas 19.0 30.0

Gravel, medium, drilled like some coarse gravel,
not much coarse gravel in sample because
MUA 00 SANAY . t v v vt it e ittt e et tet st eesaenas 30.0 46.0
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, gray ..o it i ittt ittt ettt ittt 46.0 49.0

19



01N 18W 24DAAA 118-A-39

Test Hole #118-A-39
(1-18-24daaa)
Harlan County

Location: Northeast corner SE 1/4 Sec. 24, T. 1 N., R. 18 w., 50 ft.
south of bridge over Prairie Dog Creek on west side of road.
Ground elevation: 1,912.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water: 16 feet, (October 3, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:
Road fill, soil and sand.......c.cuu it rnnennnn 0.0 5.0
Sand, FamnE. ..ttt ittt et e e e e e e 5.0 15.0
Sand, clayey, lower foot or so blue silt (muck)... 15.0 24.0
Gravel, Fome. .. i ittt i i ettt e ettt e e 24.0 30.0
Gravel, fine to medium, some water-worn shale..... 30.0 39.0

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

] o= NI Y o & a1,V 39.0 42.0

20



01N 18W 24DDDD 119-~A-39

Test Hole #119-A-389
(1-18-24dddd)
Harlan County

Location: Southeast corner of Sec. 24, T. 1 N., R. 18 W., 25 ft. west of

. road and 50 ft. north of section line fence.
Ground elevation: 1,922.0 feet (t). (Alma 7.5 min. guadrangle)
Depth to water: 18.4 feet, (October 9, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:
Soll and buff sand. ..... ..ttt e 0.0
Sand, clayey, brownish..........ceiiii i, 5.0
Sand, silty, blue Lo gray. ... oottt 23.0
Gravel, fine, water-worn shale, a little coarser
e k=Y o > 29.0

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, XAy .. v ittt ittt it te ettt 41.0

21

To
5.

23.

29.

41.

45.
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01N 18W 26AAAA 120-A-39

Location: Northeast corner of Sec. 26, T. 1 N., R. 18 W.

Test Hole #120-A-39
(1-18-26aaaa)
Harlan County

of Prairie Dog Creek, on south side of road,
Ground elevation: 1,923.0 feet (t). (Alma 7.5 min. quadrangle)
Depth to water:

15.3 feet, (October 9, 1939).

Quaternary System, undifferentiated:
Soill, clavey, dark. . ...ttt i
Sand, clayey, fine, buff....... ...,
Sand, fine. ;
Gravel, fine, high percentage of water-worn
shale and chalk 20 to 25 ft....vi ..
Gravel, mediuM, SOME COBT S . .t ittt ureneeennenneenn
same as above, but contains some large
water-worn shale and chalk......... ..
Cretaceous System - Upper Cretaceous Series -~ Colorado Group:
Niobrara Formation:

Gravel,

Shale,

gray

---------------------------------------

.......................................

22

, 150 ft. west

in ditch.
Depth, in feet
From To
0.0 7.0
7.0 16.0
16.0 20.0
20.0 30.0
30.0 39.0
39.0 43.0
43.0 49.0



01N 18W 29DDAC 121-A-39

Test Hole #121-A-39
(1-18-29ddac)
Harlan County

Location: SW NE SE SE Sec. 29, T. 1 N., R. 18 W.

Ground elevation: 1,977.0 feet (t). (Alma 7.5 min.

Depth to water: 33.6 feet, (October 9, 1939).

Quaternary System, undifferentiated:

RS 3
Sand, clayey, buff....... ...
Sand, clayey, reddish brown...........ccov.vo..
Sand, finer, clayey than above, sticky, soft..
Clay, sandy, brownish gray.......eeeeeeuieenenn.
Clay, silty, bBlue...... it iiiter s
Gravel, medium. ... ...ttt itenneenns

gquadrangle)

Depth, in feet
From

e 17.
e 30.
e 40.
e 51.
ce 56.

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, greenish black, a little gray..........

23

Cee s 65.

oNeoNoloRoNoNe!

To

1.
17.
30.
40.
51.
56.
65.

69.
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01N 18W 31CBBB 122-A-39

Test Hole #122-A-39
(1-18~31cbbb)
Harlan County

Location: NW NW NW SW Sec. 31, T. 1 N., R. 18 W., 0.4 mile north of
southwest corner, 70 ft. south of Prairie Dog Creek, in east
ditch.

Ground elevation: 1,980.0 feet (t).(Alma SW 7.5 min. guadrangle)

Depth to water: 16 feet, (October 9, 1939).

‘ Depth, in feet

From To

Quaternary System, undifferentiated: ’
S T e e e e e e 0.0 2.0
Sand, clayey, buff. ... ... 2.0 14.0
Sand, fine (RO samPle) . ...ttt ittt teieneenennn 14.0 17.0
Gravel, fine to medium. ....... ittt iiinnnnnennnn. 17.0 29.0

Gravel, medium, some coarse also some water-worn

Shale. i i i e e e e e e 29.0 34.0
Gravel, and much shale (drilled easy)............. 34.0 55.0

Cretaceous System, Upper Cretaceous Series - Montana Group:
‘Pierre Formation:
Shale, firm, black......... ... e e e e e 55.0 59.0

24



01N 19W 10CCCC 24-~U-41

Test Hole #24-U-41
(1-19-10cccc)
Harlan County

Location: Southwest corner of Sec. 10, T. 1 N., R. 19 W., north edge of
road, 160 ft. east of corner.

Ground elevation: 2,158.0 feet (t).(Alma SW 7.5 min. gquadrangle)

Depth to water: 96 feet, (October 18, 1941).

Depth, in feet

From To
Quaternary System, undifferentiated:

Silt, UL . L e e e e e e e e 0.0 10.0
Lost water, poor sample, changed from buff to

reddish buff in this interval................... 10.0 20.0
Silt and silty clay, reddish buff, has limy

streaks and limy concretions............c.cooi... 20.0 30.0
Silt and sandy clay, gray; concretions............ 30.0 35.0
Clay, soOft, tanm. ...ttt it teee e 35.0 38.0
Clay, indurated, tan, cuts in chips............... 38.0 52.0
Sand, brown to red, has a little clay............. 52.0 65.0
Clay, limy to soft limestone, fairly hard......... 65.0 68.0
Sand, clayvey, greenish gray, limy streaks......... 68.0 81.0
Sand, clavyey, limy, whitish grayv............... ... 81.0 84.0
Sand, Clayey, LAY e .« ot reeeenmnereeenneeeennnens 84.0 92.0
Sand, clayey, gray, sandy concretions or

=Y o= 92.0 96.0
Clay, sandy, brown, indurated clay layers or

Ehin SEamsS. . o v ittt i e e e e e 96.0 104.0
Clay, soft, grayish tan...........c. ... 104.0 111.0
Clay, tan, indurated layersS.......'uou e ennn. 111.0 120.0
Sand and fine gravel, clayey, brownish gray....... 120.0 127.0
Gravel, fine to medium, light colored, clear

greenish vellow, red.......c.. i 127.0 134.0
Sand, coarse, Clayey, LAY . e e ue et u et eneenenn. 134.0 142.0
Sand and fine gravel. ... ... . e e 142.0 147.0
Gravel, coarse, sharp, mostly red, some clear..... 147.0 148.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, light gray, TUSEY ... ittt ittt ettt e et 148.

Shale, dark blue gray to black

154.
167.

'_\
(9]
>
O O
oo
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01N 19W 33CBAB CD(A-4)

Test Hole #CD(A-4)
(1-19~33cbab)
Harlan County

Location: NW NE NW SW Sec. 33, T. 1 N., T. 19 W., 0.5 mile north
and 0.15 mile east of southwest corner of section.
Ground elevation: 2,105.0 feet (t). (Alma SW 7.5 min. quadrangle)
Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:

Loam, Silty Clay. .. .u ittt 0.0 5.
Loam, Silty . it ittt e e e e e e 5.0 25.
Clay, leam. ...ttt it ittt 25.0 31.
Loam, Sandy .. ... v i e ottt inteteaeneeneneeanns 31.0 38.
Clay, lean. ... i ittt ettt i eeaeenan 38.0 47 .
Loam, Si1lEY Clay .« ittt iieineeeeieeenean 47.0 54 .
Clay, 1 an. . vttt it s ettt ittt 54.0 66.
7= 1o T 66.0 79.
Loam, Sandy Clay ...ttt iieteeteeetneeeeenesenan 79.0 85.
Clay, leam. ... it ittt it i ittt ittt 85.0 94.

OO OO ODOOCOOoO

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, medium hard, WaXeV. .. .. v ' tewe oo onnenns 94.0 137.0
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01N 19W 33CCDB CD(A-5)

Test Hole #CD(A-5)
(1-19-33ccdb)
Harlan County

Location: NW SE SW SW Sec. 33, 1 N., R. 33 W., 0.1 mile north and
0.5 mile east of SW corner of section.

Ground elevation: 2,022.0 feet (t). (Alma SW 7.5 min. guadrangle)

Depth to water: not measured.
: Depth, in feet

From To
Quaternary System, undifferentiated:
LOAmM, SaANAY . v v vt v ettt et e et oot tones s e 0.0 3.0
7T T 2 1 3.0 12.0
Clay, Lea@m. .. i ittt i it i e e e e e e e e 12.0 17.0
LA, Clay ey . v i it it e e e et e et e e e e e 17.0 24 .0
LA, Silty i it ittt et et e e e e e e e e e e e e 24.0 32.0
Loam, sSilty Clay. ..ottt ittt ie i 32.0 43.0
LOaM, SANAY .t i v it it e ettt et et e e e e e e 43.0 47.0
Clay, MeALlUm. « i ittt et ettt et e ottt eee e eee st o 47.0 51.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, medium hard, silty, calcareous............. 51.0 82.0
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01N 19w 35CCCC 123-A-39

Test Hole #123-A-39
(1-19-35cccecc)
Harlan County

Location: Southwest corner of Sec. 35, T. 1 N., R. 19 W., 85 ft. east of
corner on north side of road.

Ground elevation: 1,995.0 feet (t).(Alma SW 7.5 min. guadrangle)

Depth to water: 22.5 feet, (October 9, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:

Sand, clayey, light brown............ . . 0.0 14.0
Sand, clayey, brown, coarser than above........... 14.0 21.0
Sand and fine gravel, some blue silty clay at

2 O 21.0 28.0
Gravel, MediUm. . vttt tit e te ettt tneaanenenns 29.0 35.0
Gravel, medium, some coarse with water-worn shale

and chalk, also some soft shale pieces.......... 35.0 41.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, greenish black......... ... 41.0 46.0
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01N 20W 33DDDC 33-HP-78

Test Hole #33-HP-78
(1-20-33dddc)
Harlan County

52 ft north and 541 ft west of southeast corner.

Quaternary System, undifferentiated:

Topsoil: silt, very clayey, very dark grayish
a2 o
Silt, moderately sandy, slightly clayey,
pale brown, sand is very fine.......... ... . . ...
Silt, slightly clayey, dark brown.................
Silt, slightly clayey, slightly sandy,
vellow~brown; sand is very fine.................

Tertiary System - Miocene Series - Ogallala Group:

Sand, very fine to fine, very silty, slightly
clayey, moderately calcareous; contains
volcanic ash; moderately silty and some
medium to very coarse sand below 37.0 ft........

Sand, medium to very coarse, some very fine
to fine sand, moderately silty, moderately
calcareous; contains some volcanic ash........ .

Sand, slightly gravelly, slightly silty,
moderately calcareous; very fine sand to
very fine gravel; contains some volcanic ash....

Silt, moderately sandy, very pale brown,
moderately calcareous; sand is very fine to
fine; slightly sandy from 50.0 to 52.0 ft;
slightly sandy and slightly calcareous
below 55.0 fh. .t e e e

Siltstone, slightly sandy, light yellowish
brown, slightly calcareous; sand is very
fine to fine. .. .. i e

Silt, moderately sandy, light yellowish brown,
slightly calcareous; sand is very fine..........

Silt, slightly sandy, slightly clayey, very
pale brown, very calcareous; sand is very
fine to fine; light yellowish brown and
moderately calcareous below 72.0 ft.............

Silt, moderately sandy, very pale brown, slightly
calcareous; sand is very fine to fine...........

Sandstone, very fine to fine grained, moderately
silty, very pale brown, moderately
CAlCArEOUS . « ittt ittt it i e e e e e

Silt, moderately sandy, very pale brown, slightly
calcareous; sand is very fine to fine...........

29

Location: SW SE SE SE sec. 33, T. 1 N., R. 20 W., approximately

Ground elevation: 2,185 ft (t).(Stamford SE 7.5 min. quadrangle)
Depth to water: (not measured)

Depth, in feet
From To
0.0 3.0
3.0 21.0
21.0 25.0
25.0 28.0
28.0 43.0
43.0 45.90
45.0 48.0
48.0 65.0
65.0 67.0
67.0 71.0
71.0 75.0
75.0 79.0
79.0 84.0
84.0 86.0



Silt, moderately sandy, slightly clayey, very pale
brown, very calcareous; sand is very fine to

OO

O OO

i 2 < SR . 86.0 88.
Silt, moderately clayey, pale olive............... 88.0 90.
Silt, moderately sandy, pale brown, slightly

calcareous; sand is very fine to fine........... 90.0 95.
Sand, very fine, very sSilty.......iiuiiinnennnn 95.0 103.
Sand, very fine to coarse, moderately silty....... 103.0 105.
Silt, moderately clayey, brown, slightly

calcareous; pale olive below 110.0 ft........... 105.0 115.
Silt, moderately sandy, moderately clayey,

pale brown, slightly calcareous; sand is

very fine to fine........ ... e 115.0 118.
Sand, very fine to coarse, slightly silty; some

very coarse sand, trace very fine gravel........ 118.0 120.
Sand, very fine to very coarse; some very

fine to fine gravel...... . ... 120.0 125.
Silt, slightly clayey, light yellowish brown,

slightly calcareous; yellowish brown below

ol 125.0 170.
Siltstone, slightly clayvey, vellowish brown,

slightly calcareous; limy from 172.5 to 173.0

ft; pale brown below 173.0 ft; moderately

sandy below 175.0 ft, sand is very fine to

e 1 LY 170.0 178.
Silt, slightly sandy, light yellowish brown;

sand 1s Very fane. ...ttt ittt it 178.0 185.
Sand, moderately gravelly, slightly silty;

very fine sand to fine gravel................... 185.0 195.
‘Sand, very fine to very coarse, slightly

L I 195.0 198.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, silty, light olive gray; gray below ‘

200.0 ft; dark gray below 202.0 ft.............. 198.0 205.
Shale, very dark gray. ..o ittt ittt 205.0 213.
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02N 17W OlAAAA 48-B-47

Test Hole #48-B-47
(2-17~l1laaaa)
Harlan County

Location: NE NE NE NE Sec. 1, T. 2 N., R. 17 W., approximately 6
feet south and 80 feet west of northeast corner.
Ground elevation: 2,129.2 feet (i). (Republican City NW 7.5 min.
quadrangle)
Depth to water: 127.5 feet (September 2, 1947).
Depth in feet
From To

Quaternary System, undifferentiated:

Soil: silt, sandy, dark brownish-gray;

contains very fine sand......... . it 0.0 1.
Silt, slightly calcareous, moderately clayey,

light grayish-brown..........c.i i, 1.0 2.
Silt, light buff-gray with a yellow tint,

slightly calcareous from 2 to 5 ft,

moderately calcareous from 5 to 8 ft;

contains a few gastropods and limy

oo Y L oA N Y o = 2.0 8.
Silt, slightly calcareous, light buff-gray

with a yellow tint. ... ..t 8.0 20.
Silt, very slightly clayey, soil-like; contains

some interbedded very fine to fine sand,

medium-brown................. e e e e e e e 20.0 24.
Silt, slightly clayey to slightly sandy,

light-brown; contains very fine to fine

== L O 24.5 28.
Silt, moderately to very sandy, light-brown; '

contains very fine to fine sand with some

medium and a trace of coarse sand; more

sandy and very calcareous 30 to 34 ft........... 28.5 34.
Silt, slightly sandy, slightly calcareous,

light-brown; contains very fine with a

trace of fine sand, moderately sandy and

moderately calcareous below 36.5 ft............. 34.0 42 .
Silt, moderately to very sandy, slightly

calcareous, light-brown; contains very

fine to fine sand with a trace of medium

to coarse sand, and a few large white

limy nodules and finer but less sand 14

ot N N i oA 42.0 58.
Sand, silty, to silt, sandy, slightly

calcareous, light-brown; contains very

fine to fine with a trace of medium to

coarse sand and a few limy nodules,

slightly coarser below 60 ft.................... 58.0 63.
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Silt, sandy, very calcareous, light brown-
gray; contains very fine to medium sand
with some coarse and a trace of very coarse
sand, in part marly, with silty sand below

Sand, texture grades from very fine to
coarse, principally Quartz.........ccueeiieeennn 76.0 80.
Sand and gravel; texture grades from medium
sand to medium gravel with 70 percent
gravel; contains much quartz with some pink
Feldspar. . oottt e e e e 80.0 90.
Sand and gravel; texture grades from fine sand
to medium gravel, 25 percent gravel from 90
to 95 ft, grading to 45 percent gravel below
100 ft, and 60 to 70 percent gravel below
110 ft; contains much quartz with some pink
feldspar, with a very sandy to slightly
clayey layer of light-brown silt from 121 to
125 ft, and a thin silt layer from 133 to
133 .0 . i it i e e e e e 90.0 133.
Sand; texture grades from very fine to coarse
with a trace of very coarse; contains a
trace of fine gravel, principally quartz........ 133.5 146.
Sand and gravel; texture grades from coarse
sand to medium gravel, 50 to 60 percent
gravel, grades slightly finer with depth;
contains quartz with some pink feldspar......... 146.0 173.
Clay, silty to slightly sandy, brown with
some iron stain in upper part.........c.iiiii... 173.0 177.
Sand and gravel; texture grades from coarse
sand to medium gravel, about 60 percent
gravel; contains quartz with much pink and
red £eldspar . @ v it e e e e e e e e e e 177.0 199.
Silt, moderately sandy, light-gray; contains
very fine sand........ i e e e 199.5 201.
Sand and gravel; texture grades from medium
sand to fine gravel with some medium
gravel, with 50 percent gravel 201 to 205
ft, and 65 percent gravel 205 to 209 ft;
contains quartz with much pink feldspar......... 201.0 209.
Silt, clayey to slightly sandy; contains
very fine sand, light brownish-gray with
a slight red tint at 209 ft......' v ieeunn.. 209.0 211.
Sand; texture grades from fine to very
coarse; contains some fine gravel............... 211.0 214.
Silt, slightly sandy, light-gray with a
slight brown tint; contains very fine to
MediUm SaANA . ¢ vt ittt ittt et e e 214.0 220,
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Sand, slightly silty; texture grades from
fine to very coarse with a trace of fine
gravel; contains quartz with some

feldspar. . i i i e e e e e 220,

Sand, texture grades from very fine to medium
with some coarse and a trace of very coarse;
contains a silt layer from 232.5 to 233.5

ft, coarser below 233.5 ft. ... i, 230.

Sand and gravel; texture grades from fine
sand to fine gravel, finer below 240 ft;

contains quartz with some pink feldspar......... 235.

Sand and gravel; texture grades from fine
sand to medium gravel, 75 percent very
coarse sand to medium gravel; contains

quartz with much pink feldspar.................. 250.

Silt, sandy, light brownish-gray; contains
very fine to fine sand with some coarser
grains

Sand; texture grades from very fine to very
coarse; contains principally quartz with
some light greenish-yellow silicates,
with some very silty layers and some fine

gravel below 271 f£t.. ...ttt 260.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay shale, dark-gray.. ...ttt tee i eeeonnnenns 272.

Clay shale, slightly silty, moderately

calcareous, MediUmM=—GraY .« v vt ereennneeennnnns 276.
Cretaceous System - Upper Cretaceous Series - Colorado Group:

Niobrara Formation:
Shale, chalky and silty, very calcareous,
light-gray; contains some white specks,
slightly lighter below 290 ft
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02N 17W O03ADAA 25-U~41

Test Hole #25-U-41
(2-17-3adaa)
Harlan County

Location: Northeast corner of SE NE Sec. 3, T. 2 N., R. 17 W., west edge

Ground elevation:

Depth to water:

Quaternary System,

of road, opposite gate to pasture,
east and 7 miles north of Republican City.

edge of upland;

2 miles

2,120.0 feet (t). (Republican City NW 7.5 min.
guadrangle)
110 feet, (October 18, 1941).

undifferentiated:

Road fill and buff silt; cuts granular............
Silt, sandy, soft, buff......... .. .. . . . . . . ...
Silt, dark reddish brown; old soil................
Silt to silty sand, reddish buff..................
Sand, very fine, silty reddish buff, some limy

[wTe)iaT o a1 whe X e 5.0 1= 200NN
Gravel, limestone pebbles, sandstone pe...........
Sand, some coarse, reddish, some silt or..........
Sand, fine, silty, reddish buff, some limy

g ul Y= o=
Sand, silty, limy, reddish gray.........c.oivev....
Gravel, fine to very coarse, red, good............
Clay, sandy, reddish buff...... .. ...
Gravel, fine to coarse, red, good........cvvv.u..
Clay, compact, DroOWn. ... .ttt ttnne e
Gravel, fine to coarse, red, finer than above,

e o Yo Y
Clay, sandy, soft, gray tanm.......uuii ..
Gravel, fine to coarse, red, good........vvv ..
Sand, clayey, soft, tan.........iii it
Gravel, fine to coarse, medium, red, good.........
Clay, sandy, grayish tan.........c.i ...
Sand, clayey, reddish. . .... ...t
Gravel, fine to medium, red........ ... uunnnn.
Clay, sandy, grayish tan......... ... I
Gravel, fine to very coarse, red.........cuuiuu...
Clay, sandy, reddish brown........o.iue e eenenn..
Gravel, fine to medium, red, some coarse, good....
Clay, sandy, very sticky, compact, gray...........
Gravel, fine to coarse, red...... ..o unnnn.
Clay, sandy, sticky, compact, gray.........oeeeo..
Gravel, fine to coarse, mostly medium, compact,

greenish yellow, much clear quartz

..............
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Depth in feet

loNeoNe] [oNoNeoNe]

OO OO OO

OO OO OO O OO0 OCOO

From To
0.0 15.
15.0 18.
18.0 23.
23.0 29.
29. 38.
38.0 41.
41.0 45,
45.0 53.
53.0 57.
57.0 84 .
84.0 85.
85.0 107.
107.0 112.
112.0 127.
127.0 128.
128.0 161.
161.0 163.
163.0 179.
179.0 188.
188.0 191.
191.0 198.
198.0 199.
199.0 211.
211.0 214.
214.0 219.
219.0 231.
231.0 233.
233.0 239.
239.0 251.

(e



Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, tough, sticky, black....... ... 251.0 260.0
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02N 17W 21CCCC 22-U-41

Test Hole #22-U-41
(2=-17-21cecce)
Harlan County

Location: southwest corner of Sec. 21, T. 2 N., R. 17 W., 60 ft. east of
corner on north edge of road; 3 miles north of Republican
City.
Ground elevation: 2,101.0 feet (t). (Alma 7.5 min. guadrangle)
Depth to water: 98 feet, (October 18, 1941).
Depth, in feet

: From To
Quaternary System, undifferentiated:

Road Lill. . ittt i e e e 0.0 2.0
Silt, UL . . e e e e e e 2.0 17.0
Silt, dark reddish brown...........uuuiieunnnnnenn. 17.0 21.0
Silt, clayey, reddish buff............ .. ... ... ... 21.0 30.0
Silt, clayey, soft, gray buff, some lime.......... 30.0 43.0
Clay, hard, compact, gray buff.................... 43.0 48.0
Sand, soft, brown, greenish at 55 ft.............. 48.0 57.0
Gravel, fine to coarse, clean, light greenish

vellow, clear and pink........ ... 57.0 65.0
Clay, sandy, limy, very tough, white.............. 65.0 67.0
Clay, Sandy, QLAY .« v ottt eeen et ennne s 67.0 71.0
Gravel, fine to coarse, clean, pink............... 71.0 105.0
Gravel, fine to coarse, clean, greenish yellow

predominance, some red and pink, thin clay

seam at 105 Et. ... . ... e e e 105.0 118.0

Tertiary System - Miocene Series - Ogallala Group:

Clay, sandy, gray, some gravel in upper part...... 118.0 124.0
Clay, tough, sticky, light tan, some limy

SEreaks . i i e e e e e e 124.0 130.0
Clay, sticky, tough, light tan to pinkish tan..... 130.0 141.0
Clay, sandy, grayish tan, some fine gravel........ 141.0 145.0
Gravel, fine to medium, mostly clear, some

vellow, green and red. .. ...ttt nnnnnnn 145.0 152.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacKk. . ...ttt i e ettt e 152.0 160.0
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02N 18w 08AAAA 20-A-~48

Test Hole #20-A-48
(2-18~8aaaa)
Harlan County

Location: NE NE NE NE Sec. 8, T. 2 N., R. 18 W., approximately
10 ft south and 78 ft west of northeast corner.

Ground elevation: 2,129.0 feet (i). (Huntley 7.5 min. gquadrangle)
Depth to water : 86.3 feet, August 11, 1948).
Depth in feet
From To
Quaternary System, undifferentiated:
Soil and road fill: silt, dark-brown............. 0.0 0.6
Soil: silt, medium DroOWIl. v v v vt ittt ettt teeee s 0.6 1.5
Silt, slightly clayey, light-brown................ 1.5 2.5
Silt, medium-buff; contains a few gastropod
shells from 6 to 10 fL. .. ittt it ittt iie e 2.5 18.0
Silt, soil-like, dark reddish-brown............... 18.0 19.5
Silt, light reddish-brown............ueueeueeen. 19.5 25.0
Silt, moderately calcareous, light-buff,
mottled white and gray ..« vo vttt e nnenn. 25.0 48.
Silt and sand, very calcareous, mottled gray
and white; fine texture sand............oiiuenun.. 48.5 67.
Sand and gravel, gray, orange and pink;
texture grades from medium sand to coarse
et Y 67.5 84.
Clay, silty, slightly calcareous, light-tan....... 84.0 86.
Sand and gravel, gray to orange; textures
grades from medium sand to coarse gravel........ 86.5 122.
Sand, grayish-tan; texture grades from fine
O MediUm. & vttt sttt e e e e e e e e 122.0 135.
Tertiary System - Miocene Series -~ Ogallala Group:
Silt, slightly clayey, moderately calcareous,
I e B o o o S 135.0 137.5
Sand, light grayish-tan; texture grades from
fine to mMedium. . ... ittt ittt ittt e e e e e e e 137.5 140.
Silt, sandy to slightly clayey, light-tan;
contains coarse Sand. ... ...t 140.0 144.5
Sand, light-gray; texture grades, fine to medium;
contains interbedded calcareous silt............ 144.5 152.
Sand and gravel; texture grades from coarse
sand to fine gravel.......... ... 152.0 156.5
Silt, slightly clayey, light-gray................. 156.5 161.5
Sand and gravel, light-gray to pink; texture
grades from coarse sand to medium gravel........ 161.5 172.5
Clay shale, calcareous, yellowish-orange to
light-gray . oot e e e e e e 172.5 175.0
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, silty, moderately calcareous, light-
gray LO Aark-—gray . @ e ie ettt ittt 175.0 200.0
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02N 18W 09BCCC 01-A-64
Test Hole #01l-A-64
(2-18-9bccc)
Harlan County

Location: SW SW SW NW sec. 9, T. 2 N., R. 18 W., approximately 2632 ft

south and 5 ft east of northwest corner.

Ground elevation: 2,117 ft (t). (Huntley 7.5 min. guadrangle)

Depth to water: 85.30 ft (12-31-65).

Quaternary System, undifferentiated:
Topsoil: silt, slightly clayey, dark brownish
o ot U
Silt, slightly clayey, slightly sandy, grayish
brown, moderately calcareous; sand is very
fine; slightly calcareous below 5.0 ft..........
Silt, slightly clayey, light olive brown..........
Silt, slightly clayey, olive brown................
Silt, slightly clayey; dark grayish brown.........
Silt, slightly clayvey, o0live.....ui i
Silt, slightly clayey, yvellowish brown;
moderately clayey below 23.0 ft.................
Silt, slightly to moderately clayey, very pale
brown, very CalcareouUsS. ... vttt et
Silt, slightly clayey, pale brown, slightly
calcareous; very pale brown and moderately
calcareous below 27.0 ft.. ... . . i
Silt, slightly clayey, light yellow brown,
slightly calcareous; very pale brown

beloW 37 .5 i e e e e e e e e e
Silt, moderately to very clayey, light gray, very

calcareous..........o... e e e e e e e
Silt, moderately clayey, very pale brown, very

CAlCATEOUS . v vttt ittt ittt et ettt e e e e

Silt, very sandy, slightly clayey, light yellow
brown; slightly to moderately calcareous
sand 1s very fine. . ...ttt e e e
Silt, slightly clayey, very pale brown, very
o N ot ol =Y o G =
Silt, very sandy, slightly clayey, light yellow
brown, moderately calcareous; sand is very fine
to fine; moderately sandy below 47.7 ft.........
Silt, slightly to moderately clayey, slightly to
moderately sandy, very pale brown, moderately to
very calcareous; sand is very fine to ft........
Silt, very sandy, slightly to moderately clayey,
pale brown, slightly to moderately calcareous;

sand is very fine to coarse; non-calcareous
below 63.0 ft

...................................
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Depth, in feet
From To
0.0 1.5
1.5 10.0
10.0 15.5
15.5 17.0
17.0 19.0
19.0 20.7
20.7 23.6
23.6 25.0
25.0 35.0
35.0 39.0
39.0 40.0
40.0 40.4
40.4 44 .6
44.6 45.0
45.0 48.5
48.5 55.0
55.0 63.2
63.2 66.5



Silt, moderately clayey, pale brown............... 66.
Sand, very gravelly; fine sand to fine gravel..... 67.
Sand and gravel; very fine sand to fine gravel.... 70.

Sand and gravel; fine sand to fine gravel, some

medium gravel, trace coarse gravel.............. 80.

Sand, moderately gravelly; fine sand to fine

o =V =3 A 95.

Tertiary System - Miocene Series - Ogallala Group:
Silt, very sandy, slightly to moderately clayey,

very pale brown, slightly calcareous............ 111.

Silt, moderately clayey, very pale brown, slightly

Lo t= R o=l <Y ) b 1= O 115.

Silt, moderately sandy, moderately clayey, light
vellow brown, slightly calcareous; sand is very

fine to fane. . i it e e e e e e e 120.

Silt, very sandy, slightly clayey, light yellow
brown, slightly calcareous, sand is very fine to
medium; pale gray and moderately calcareous below

130.0 . ittt e e e e e e e e e 124.
Sand, fine to VEerY COBESE. .t v vttt it teneenneeneennn 133.

Sand slightly gravelly; fine sand to fine

e = = 3 135.

Sand, medium to very coarse; contains light
olive gray silty clay lenses from 144.5 to

144.9 ft and from 148.3 to 148.8 ft............. 140.

Sand, very gravelly; fine sand to fine gravel;
contains light olive gray silty clay

lense from 152.1 to 153.4 ft. .. ittt 150.

Sand, moderately gravelly; very fine sand to

fine gravel. . . .t e e e e e 155.

Sand, slightly gravelly; fine sand to fine

e = T < 3 160.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, clay, slightly to moderately calcareous,
color varies from olive yellow and light

vellowish brown to light olive brown............ 165.

Shale, clay, olive gray to dark olive gray,
slightly to moderately calcareous; below
184.5 dark gray to black; contains thin
bentonite from 191.3 to 192.8 ft; contains

pyrite below 193.5 ft. ..ttt i ennenn. 180.

Shale, clay, dark gray to black; contains
traces of pyrite; contains a bentonite seam
from 197.0 to 197.3 ft; silty, sandy below
201.4 ft., sand is very fine; below 205.0 ft
carbonaceous odor
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02N 18w 09DDCD 26-U-41

Test Hole #26-U-41
(2-18~9ddcd)
Harlan County

Location: SE SW SE SE Sec. 9, T. 2 N., R. 18 W., 0.17 mile west of

southeast corner on north edge of road.

Ground elevation: 2,099.0 feet (t).(Huntley 7.5 min. quadrangle)

Depth to water: 73 feet, (October 18, 1941).

Quaternary System, undifferentiated:

Silt, dark brownish gray and buff.................
Clay, silty, dark reddish buff......... ... ... . ....
Silt and clay, reddish buff......... ...
Clay, silty, limy, whitish gray...................
Sand, silty, clayey, reddish buff.................
Clay, sticky, compact, whitish to gray buff.......
Clay, sandy, silty, gray brown to reddish.........
Sand, coarse, clayey, gray brown..................
Sand, coarse, clayey, gray, limy streaks..........
Gravel, fine to coarse, red...... .o,
Gravel, fine to very coarse, red, some clay at

Gravel, fine to very coarse, dark red, good.......
Tertiary System - Miocene Series - Ogallala Group:

Clay, compact, reddish buff........... ... ... .....
Clay, hard, limy and limestone, white, hard,
B 1@ ) 111 & T-- X 5
Clay, sandy, greenish...... ... iiinnennn.
Clay, tough, compact, gray brown to slightly

pink, some slightly green, has limy

concretions....... et et e e e e e e e
Clay, compact, tough, sticky, tan.................
Sand, limy and limestone, hard, whitish gray

(MUASEOIIE ) v v v e it e e i e s e e e et e e et e e ettt ee e saeen
Sand, coarse, clayey, sticky, gray, cuts large

£ 03 IR Yo=Y
Gravel, fine to medium, mostly clear quartz,

has some greenish yellow and pink
Clay, sandy, SOft, gray...u. ittt et teennnns
Gravel, fine to medium, mostly clear quartz,

some greenish yellow and pink......... .. o
Gravel, fine, medium, coarse, mostly clear

guartz, has more greenish yellow and red

gravel than above........ .. ...
Clay or weathered shale, soft, tan

...............

................
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Depth, in feet
From

19.
24.
28.
33.
35.
39.
44.
47,
51.

59.
74 .

86.

89.
93.

OO OO OCOOCOOO0O

o O o

o o

[@Ne]

To

19.
24.
28.
33.
35.
39.
44 .
47 .
51.
59.

74 .
86.

89.
93.
96.
107.
110.
112.
122.

132.
133.

146.

159.
164.
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, compact, sticky, ochre to rusty to light

o s =137 164.0 167.0
Shale, compact, tough, plastic, black, thin
hard layer at 178 ft., (Pyrite) iron
concretion............. e e e e e e e e e 167.0 180.0
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02N 18w 16CCCC 19-A-48

Test Hole #19-A-48
(2-18-16cccc)
Harlan County

Location: SW SW SW SW Sec. 16, T. 2 N., R. 18 W., approximately
65 feet north and 46 feet east of southwest cormner.
Ground elevation: 2,097.0 feet (i). (Huntley 7.5 min. quadrangle)
Depth to water: 89 feet (August 11, 1948).
Depth, in feet
From To

Quaternary System, undifferentiated:
Soil: silt, dark grayish-brown.......... e 0.0 1.0
Silt, medium grayish-brown to dark-brown;
contains calcareous nodules and gastropod

shells from 5 to 8.5 ft. ... 1.0 17.0
Silt, soil-1like, dark reddish-brown............... 17.0 20.5
Silt, light reddish-tan......c.i i eneennnns 20.5 27.5
Silt, very calcareous, light-buff; contains ’

calcareous nodules; dark-tan below 32 ft........ 27.5 45.0
Sandstone, light-gray; texture grades fine;

contains calcareous rootlets........ ... 45.0 51.0
Silt, medium grayish-tan with some iron

= o o H 51.0 70.0
Silt, sandy to slightly clayey, contains

vVery fine sSand. ... vttt it e e e 70.0 76.5
Sand and gravel; texture grades from medium

sand to medium gravel. ...ttt e e e 76.5 77.5

Tertiary System - Miocene Series - Ogallala Formation:
Silt, sandy to slightly clayey, light grayish
pink; contains fine sand and a few small
pebbles; reddish-tan below 80 ft................ 77.5 88.5
Sand, light-gray to pink; texture grades
from medium to coarse; contains some thin

layers of silt below 90 ft........ ..., 88.5 94.0
Clay, light-gray to greenish-tan, contains
many limy fragments. .. .... .ottt 94.0 102.0

Sand and gravel, gray to red and yellow;
texture grades from coarse sand to medium

JEAVE L . i ittt it e e e e e e e e e e e e 102.0 109.0
Sand, silty, light-gray; contains medium

sand and many limy fragments...............c..o... 109.0 111.0
Silt, slightly sandy, very calcareous;

contains medium sand. ........ciitiieereeeia.. 111.0 114.5

Sand and gravel, gray to yellow and pink;
texture grades from medium sand to medium

Gravel . i e e e e e e e 114.5 134.0
Clay, light-tan; contains some sand and
calcareous fragmentsS. . v ittt ittt e e, 134.0 141.0
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, silty, yellow; contains calcareous

NOAULES . o ittt ittt et e e e e e e e e e 141.0 145.0
Clay shale, slightly calcareous, black............ 145.0 170.0

Cretaceous System - Upper Cretaceous Series ~ Colorado Group:
Niobrara Formation:

Shale, chalky, dark-gray......c.uuiii e ineennnn. 170.0 200.0
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02N 18w 31BADD 135-A-39

Test Hole #135-A-39
(2-18-31badd)
Harlan County

Location: SE SE NE NW Sec. 31, T. 2 N., R. 18 wW., 60 ft.

of railroad on north edge of road.

Ground elevation: 1,950.0 feet (t). (Alma SW 7.5 min.

Depth to water: caved at 8 feet, October 21, 1939).

Quaternary System, undifferentiated:

Soil, sandy, and fine clayey sand.......... e
Gravel, fine, and sand, reddish.............c....

Gravel, medium, green gray, some water-

WOErn Shale. . ittt ittt it e e e e e e e e

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, blacK. .o ittt e ettt e et et e e
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south
guadrangle)
Depth, in feet
From To
0.0 6.0
6.0 10.0
10.0 18.0
18.0 20.0



02N 18W 31CCCB 141-A-39

Test Hole #141-A-39
{(2-18-31cecehb)
Harlan County

Location: NW corner SW SW SW Sec. 31, T. 2 N., R. 18 W., 0.1
mile north of southwest corner on east edge of road.
Ground elevation: 1,948.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 10 feet, (October 21, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil, sandy, and fine sand.. ... ...t n 0.0 7.0
Sand and fine gravel, reddish......... ... . ... 7.0 10.0
Gravel, fine to medium and sand.......... e e e 10.0 27.0
Gravel, slightly coarser than above, gray........ . 27.0 35.0
Gravel, medium, SOME COAYSE. .t et oeneennnoeeannsan 35.0 46.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black to gray. ... vttt 46.0 49.0
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02N 18W 32AARAC 133-A-39

Test Hole #133-A-39
(2-18-32aaac)
Harlan County

Location: SW NE NE NE Sec. 32, T. 2 N., R. 18 W., north edge of golf

course.
Ground elevation: 1,980 ft. (t). (Alma 7.5 min. quadrangle)
Depth to water: caved at 35 feet, (October 21, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil.....ouven.. e e e e e e e e e e et e e e 0.0 4.0
Sand, clayvey, buff. ... ... .. e e 4.0 26.0
Sand, clayey, Drown. ... ...t ittt 26.0 32.0
Sand, clavey, fine. ... ..ttt ittt et anns 32.0 36.0
Gravel, fine to medium, seems to be some cementing
material, less from 43 ft........ S 36.0 50.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. ... . ittt ittt e e et et e e 50.0 53.0
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02N 18W 33CDCC 125-A-39

Test Hole #125-A-39
(2-18-33cdcc)
Harlan County

Location: SW corner of SE SW Sec} 33, T. 2 N., R. 18 W., 50 ft. east of

highway.

Ground elevation: 1,945.0 feet (t). (Alma 7.5}min. quadrangle)

Depth to water: 14 feet, (October 9, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
SO1l, SaANAY . . v ittt i i e 0.0 2.0
Soil, sandy, black. .. ...t 2.0 4.0
Sand, clayey, buff...... . it i e 4.0 11.0
Sand, SiltyY, LAY . e .t v e onme ottt 11.0 15.0
Sand, fame. ..ttt e e e e e e e e e e 15.0 19.0
Gravel, mediUmM. . v i it ittt et et et e e 19.0 28.0
Cretaceous System - Upper Cretaceous Series - Montana Group: ‘
Pierre Formation:
Shale, greenish black............ e e e e e e 28.0 35.0
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02N 18W 33CBCC 126-A-39

Test Hole #126-A-382
(2-18-33chce)
Harlan County

Location: SW corner NW SW . Sec. 33, T. 2 N., R. 18 W., 150 ft. south of
railroad and 10 ft. east of section line.
Ground elevation: 1,945.0 feet (t). (Alma 7.5 min. gquadrangle)
Depth to water: 11.5 feet, (October 9, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
SO1 L, SANAY s i vttt e e e e e e e e e 0.0 4.
SO1l, DBlack. . ittt i e e e e e e e e 4.0 7.
Sand, fine, bulf. ... .. it e e e 7.0 14.
GravVEe L, COAT Bt v vt v i ittt ittt ettt ettt ees 14.0 20.

OO OO

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, greenish blacKk. . ... vttt inneens 20.0 . 25.
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02N 19w 01CBAA 20-U~41

Test Hole #20-U-41
(2-19-1cbaa)
Harlan County

Location: NE NE NW SW Sec. 1, T. 2 N., R. 19 w.,

corner and 50 ft. east of fence corner.
Ground elevation: 2,155.0 feet (t).(Orleans 7.5 min.
Depth to water: 117 feet, (October 18, 1941).

Quaternary System, undifferentiated:

So1l, black. ... e e e
Silt, bUuff. . . e e e e
Silt, dark reddish browmn.........ooieee e
Silt and silty clay, reddish buff...............
Clay, silty, sticky, limy, whitish buff.........
Silt and silty sand, soft, reddish buff.........
Silt, sandy, reddish buff, has hard sandy

FoTe ) Tk al =Y ull K 3o ¥ NN O
Sand, silty, limy, whitish buff, hard sandy

o705 Lo = wih 1o ) o ¥ 5N
Sand, silty, reddish buff, a few small sandy

o708 Yok ol =Y uil 1o 1 o = 7NN

Sand, silty, reddish buff, more sandy lime
concretions than above........ ... .. ...
Sand, silty, clayey, reddish buff, no
CONCTretionS . i ittt ettt et e e e e e e e
Sand, clayey, reddish buff, some sandy clay.....
Gravel, fine to coarse, red, some clear and
vellowish. . ottt e e e e e

Gravel, medium to coarse, red, very good, coarser

toward bottom. ...t e e e e
Clay, slightly sandy, reddish buff..............
Clay, limy, compact, whitish buff...............
Clay, sandy, very compact, hard, tan, cuts small

pieces like sandstone. .......oei it i,
Clay, sandy, limy, whitish, some scattered

e =2 = O
Sand, silty, reddish, some limy concretions or

LY=)o o =Y = 3O

Sand, fine and fine gravel (no sample)..........

Gravel, fine to medium, clean, light colored, red,

VE11OW, SOME COBLS . v vttt o vneneeennenneeneess

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Shale, dark gray, slightly greenish.............

50

300 ft. west of
quadrangle)
Depth, in feet
From To
.. 0.0 2.0
.. 2.0 18.0
.. 18.0 24.0
.. 24.0 48.0
.. 48.0 54.0
.. 54.0 63.0
.. 63.0 84.0
.. 84.0 '88.0
.. 88.0 92.0
.. 92.0 99.0
.. 99.0 108.0
.. 108.0 120.0
.. 120.0 130.0
.. 130.0 145.0
.. 145.0 154.90
.. 154.0 156.0
.. 156.0 160.0
.. 160.0 165.0
.. 165.0 173.0
.. 173.0 180.0
.. 180.0 191.0
.. 191.0 200.0



02N 19W O06DDAB 172-A-39

Test Hole #172-A-39
(2~19-6ddab)
Harlan County

Location: NW NE SE SE Sec. 6, T. 2 N., R. 19 W., 215 ft. west of
creek and 125 yards southwest of tile silo.
Ground elevation: 1,995.0 feet (t).(Orleans 7.5 min. gquadrangle)
Depth to water: 4.9 feet, (November 11, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:
Soill, fine, SilEy ... it ittt e e e e e 0.0 2.0
SO1l, bBlack. .. i e e e e e e 2.0 4.0
Clay, sandy, silty, brownish gray................. 4.0 6.0
Gravel, fine and sand, red. .. ... it 6.0 10.0
Gravel, fine to medium, green........iv.eeeeueeen. 10.0 13.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, greenish gray. ... ..vou ittt eeeeneeeens 13.0 17.0
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02N 19W 06DBAA 173-A-39

Test Hole #173-A-39
(2-19-6dbaa)
Harlan County

Location: Center NW SE Sec. 6, T. 2 N., R. 19 W., 50 ft. north of fence

in line with house, 0.3 mile west of house.

Ground elevation: 1,995.0 feet (t).{(Stamford 7.5 min. qguadrangle)

Depth to water: 6.6 feet, (November 11, 1939).

Quaternary System, undifferentiated:
Soil, sandy, dark brown. .......u it

Clay, OBV i it i it ittt ettt ettt e e e e
Gravel, fine, and sand, green.........uoveeeennnn.n
Gravel, fine to medium, green.........eueeieeeenenn

Gravel, fine to medium, green, some clay and
fine sand. . ...t e e e e
Gravel, coarse, Sand. ... .. v et o et eteeeeneeneennn

Cretaceous System, Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, gray to tan to green, sticky............... ‘
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02N 19W 08DCCB 160-A-39

Test Hole #160~A-39
(2-19-8dcchb)
Harlan County

Location: NW SW SW SE Sec. 8, T. 2 N., R. 19 W., 0.12 mile north of

southwest corner of quarter.

Ground elevation: 1,986.0 feet (t).(Orleans 7.5 min. guadrangle)

Depth to water: 7.3 feet, (November 1, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and buff clayey sand.........ouiiiiieinennn.. 0.0 7.0
Gravel, fine and sand, reddish.......... . ... 7.0 12.0
Gravel, fine, greenish....... ...t 12.0 29.0
Gravel, medium, greenish.......co i enns 29.0 40.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. .. u. ittt ettt et e e aee e 40.0 47.0
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02N 19W 08DDDB 161-A-39

Test Hole #161-aA-39
(2-19-8dddb)
Harlan County

Location: NW SE SE SE Sec. 8, T. 2 N., R. 19 Ww.

Ground elevation: 2,004.0 feet (t).(Orleans 7.5 min.

Depth to water: 29 feet, (November 1, 1939).

Quaternary System, undifferentiated:

Soil and brown to buff clavey sand..............
Sand, clayey, buff....... ... . ...,
Clay, silty, gravish brown...........oeueveeeeenn.

Gravel, fine to medium, reddish, some clay in

sample, somewhat cemented......... ...
Gravel, medium to coarse, reddish...............

guadrangle)

Depth, in feet
From

.. 0.
.. 14.
.. 27.

.. 35.
.. 40.

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, blue gray, some black...........viio...
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02N 19W 19AAAA 1485-A-39

Test Hole #149-A-39
(2-19-1%aaaa)
Harlan County

Location: NE NE NE NE Sec. 19, T. 2 N., R. 19 W., north side of highway,
50 yards south of railroad and 0.17 mile east of Republican
River Bridge.
Ground elevation: 1,985.0 feet (t).(Orleans 7.5 min. guadrangle)
Depth to water: 8.9 feet, (October 24, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and fine sand. .. ...ttt it e e e e 0.0 5.0
Gravel, fine, and sand, reddish........cov' ... 5.0 10.0
SANA, GEBY e vt vttt it et e et e e e e e e e 10.0 15.0
Gravel, medium, some coarse, also water-worn
Shale. . i e e e e e e e e e 15.0 22.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, greenish gray........... e e e e 22.0 27.0
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02N 19W 19ABRAC 151-A-3%

Test Hole #151-A-39
(2-19-19abac)
Harlan County

Location: SW NE NW NE Sec. 19, T. 2 N., R. 19 w., 150 feet south of
highway on west edge of road.
Ground elevation: 1,995.0 feet (t).(Stamford 7.5 min. gquadrangle)
Depth to water: caved at 11 feet, (October 25, 1929).
Depth, in feet

From To

Quaternary System, undifferentiated:
Soil, sandy, and fine slightly clayey sand........ 0.0 7.
Gravel, medium, SOME COAY S . .. et eneteenononnenns 7.0 11.
Gravel, medium and sand. .. .... ..ottt 11.0 19.

Cretaceous System, Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. ... ittt e ittt ee e 19.0 25.
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02N 19w 18DCAC 152~A-39

Test Hole #152-A-39
(2-19-19dcac)
Harlan County

Location: SW NE SW SE Sec. 19, T. 2 N., R. 19 W., 80 ft. north of Sappa
Creek bridge, on east side of road.
Ground elevation: 1,970.0 feet (t).(Stamford 7.5 min. quadrangle)
Depth to water: 11.4 feet, (November 1, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:

o e 0.0 3.
Sand, clayey, buff ... ...t e 3.0 11.
Gravel, MediuUm. ... ..ttt ettt ettt e 11.0 18.
Clay, silty, blue, some gravel........u .. 18.0 20.
Gravel, medium, greenish.........oiiiimiunneee.. 20.0 28.
Clay, sticky, bluish gray......ccuiiiiit i 28.0 33.
Gravel, medium CO COBTSE. ittt ittt 33.0 45.

Cretaceous System - Upper Cretaceousg Series - Montana Group:
Pierre Formation:
Shale, black. ...t e e e e e e e i 45.0 49,
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02N 19w 19BBAD 168-A-39

Test Hole #168-A-39
(2-19~19bbad)
Harlan County

Location: SE NE NW NW Sec. 19, T. 2 N., R. 19 W., 0.21 mile east of
northwest corner of section on south side of road.
Ground elevation: 1,985.0 feet (t).(Stamford 7.5 min. quadrangle)
Depth to water: 11.4 feet, (November 6, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:

S0dd, BlacK. . v ittt e e e e e 0.0

Sand, clayey, brownish gray........... ..., 5.0 9.

Gravel, fine to medium, red. ... ...t 9.0
Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Shale, black. .. ...t it e i i eeenn 14.0 19.
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02N 19W 20ABAA 150-A-39

Test Hole #150-A-39
(2-19-20abaa)
Harlan County

Location: NE NE NW NE Sec. 20, T. 2 N., R. 19 W., 90 ft. south of
highway and 0.28 mile west of northeast corner of section.
Ground elevation: 1,976.0 feet (t).(Orleans 7.5 min. guadrangle)
Depth to water: 5.3 feet, (October 25, 1939).
Depth, in feet
From To
Quaternary System, undifferentiated:

Soil, Silty.. it e 0.0 1.0
Sand, fine. ... . i e e e e 1.0 5.0
Gravel, medium, reddish, some sand................ 5.0 11.0
Gravel, medium, grayish green.............c.vo.o.... 11.0 21.0
Gravel, slightly finer..... ... neanensn. 21.0 25.0
Gravel, medium to coarse, green and red, finer
at 31 Lo 34 Ft. . e e e 25.0 44.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacK. ...t ittt ittt ittt et tieee e 44.0 49.0
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02N 19W 21ABDD 144-A-39

Test Hole #144-A-39
(2-19-21abdd)
Harlan County

Location: Center NW NE Sec. 21, T. 2 N., R. 12 W., 0.07 mile west of

house and 0.15 mile west of railroad junction.

Ground elevation: 2,000.0 feet (t).(Orleans 7.5 min. quadrangle)

Depth to water: 31.3 feet, (October 24, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and buff clayvey sand. .......coiv oo enns 0.0 8.0
Sand, slightly clayey, brown...........cccoiveen. 8.0 15.0
Sand, clavey, buff...... .. i i i e 15.0 24.0
Sand, finer than above, more clay 31 to 35 ft..... 24.0 35.0
Gravel, medium, reddish..... ..ottt 35.0 40.0
Gravel, medium, reddish, SOme COATrSE......eevuewnenn 40.0 51.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacKk. .. iu it ittt ittt e ittt 51.0 56.0
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02N 19w 22CDDD 137-A-39

Test Hole #137-A-39
(2-19-22cddd)
Harlan County

Location: SE SE SE SW Sec. 22, T. 2 N., R. 19 W., 95 ft.
railroad, on west edge of road intersection.

Ground elevation: 1,980.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 11.4 feet, (October 21, 1939).

north of

Depth, in feet
From To
Quaternary System, undifferentiated:
Sand, sSilty, broWn. .. ..ttt e et e 0.0 9.0
Sand, clayey, light brown.............oieeiinen... 9.0 14.0
Gravel, medium, reddish. .. ...ttt enennen. 14.0 19.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, greenish black. .. ..ot ennn. 19.0 22.0
Shale, gray ...ttt i et e et e e e e 22.0 25.0
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02N 19W 24BADD 138-A-39

Test Hole #138-A-39
(2-19-24badd)
Harlan County

Location: Southeast corner of NE NW Sec. 24, T. 2 N., R. 19 W., 25 ft.
west ‘and 45 ft. north of Rope Creek bridge.
Ground elevation: 1,990.0 feet (t).(Orleans 7.5 min. quadrangle)
Depth to water: caved at 12.8 feet, (October 21, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
o 0.0 4.
Sand, clayey, light brown............ .. ... 4.0 13.
Gravel, medium, and sand. ... ... ..t 13.0 19.
Gravel, coarse, reddish, some fine................ 19.0 28.

Cretaceous Systm - Upper Cretaceous Series -~ Montana Group:
Pierre Formation:
Shale, ochre colored and blue......... ... ... ..... N 28.
Shale, sticky, dark blue gray........v.veiiioon. 32.

32.
39.

loNe!
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02N 19W 25BCCC 136-A-39

Test Hole #136-A-39
(2-19-25bccc)
Harlan County

Location: SW SW SW NW Sec. 25, T. 2 N., R. 19 wW., 110 ft. north and 40
ft. east of the southwest corner of guarter.

Ground elevation: 1,988.0 feet (t).(Alma SW 7.5 min. guadrangle)

Depth to water: Dry at 22.7 feet, (October 21, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
o 3 T S 0.0 2.0
Sand, clayey, buff. ... .. it e e e 2.0 16.0
Sand, clayey, DroOWI. . . u v ittt ii ittt eneeeneeeeeenees 16.0 24.0
Gravel, coarse, reddish........cveon.. N 24.0 36.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. ... ittt ittt it e ettt aeaen 36.0 39.0
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02N 19W 27ABDD 139-A-39

Test Hole #139-A-39
(2-19-27abdd)
Harlan County

Location: Southeast corner of NW NE Sec. 27, T. 2 N., R. 19 w., 415 ft.
south of railroad underpass, on west edge of road and 60 ft.
south of old river channel.

Ground elevation: 1,960.0 feet (t).(Alma SW 7.5 min. gquadrangle)

Depth to water: caved, (October 21, 1939).

Depth, in feet

From To
Quaternary System, undifferentiated:
Soil, silty, and fine sand........ ... i 0.0 9.0
Gravel, fine. ... ittt i et e e e e e e e 9.0 13.0

Cretaceous System - Upper Cretaceous Series ~ Montana Group:
Pierre Formation:
Shale, dark blue gray. .. ..o it imm ettt 13.0 19.0
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02N 19W 27CCBB 145-A-39

Test Hole #145-A-39
(2-19-27ccbb)
Harlan County

Location: NW NW SW SW Sec. 27, T. 2 N., R. 19 W., east edge of road,

0.37 mile north of river bridge.

Ground elevation: 1,967.0 feet (t).(Alma SW 7.5 min. gquadrangle)

Depth to water: 11.4 feet, (October 24, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Sand, fine........ ... . . i e e e e 0.0 5.0
Clay, gray and silt... ...ttt enn 5.0 9.0
Gravel, medium, greenish gray.........oiieiiieenn. 9.0 18.0
Gravel, medium to coarse, greenish-grav........... 18.0 38.0
Gravel, fine to medium, greenish-gray............. 38.0 45.0
Gravel, medium to coarse, greenish-gray........... 45.0 50.0
Cretaceous System -~ Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacK. ...ttt ittt et i te et 50.0 52.0
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02N 19W 28AADD 146-A-39

Test Hole #146-A-39
(2-19-28aadd)
Harlan County

Location: SE SE NE NE Sec. 28, T. 2 N., R. 19 W., 0.22 mile south of
section line, 90 ft. west of road, on north edge of farm road.
Ground elevation: 1,965.0 feet (t).(Alma SW 7.5 min. guadrangle)
Depth to water: 10.2 feet, (October 24, 1939).
Depth, in feet

From To
Quaternary System, undifferentiated:
SOdl, SANAY . i it ittt e e e e e e e e e e e 0.0 5.0
Sand, clayey, COaTrSE. .. ittt ittt ittt 5.0 7.0
Sand and fine gravel...... ..ttt 7.0 11.0
Gravel, fine to medium, greenish-gray............. 11.0 16.0
Gravel, medium to coarse, greenish-gray........... 16.0 21.0
Gravel, medium, some fine, greenish-gray.......... 21.0 34.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black............. e e e e e e 34.0 37.0
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02N 19W 34BBCC 142~A-39

Test Hole #142-A-39
(2~19-34bbcc)
Harlan County

Location: SW SW NW NW Sec. 34, T. 2 N., R. 19 W., 280 ft. south and 115

ft. east of river bridge, north edge of road.

Ground elevation: 1,975.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 19 feet, (October 21, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
S 3 0 0.0 3.0
Sand, fine, clayey, buff....... ... i 3.0 15.0
Sand, fine, and clay; sample hard to get, losing
L= o O 15.0 19.0
Gravel, fine to medium, gray. .. ..eeeeee e e 19.0 28.0
Gravel, medium, SOME Clay. .. .. et ee e nnnennennes 28.0 35.0
Gravel, medium, greenish gray. ... .eee it neeeennns 35.0 46.0
Gravel, medium £O COBT S .. v ittt it in et ieennenns 46.0 59.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. . ...ttt ittt ettt e et e e 59.0 62.0
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02N 19W 34CBBC 143-A-39

Test Hole #143-A-~39
(2-19-34cbbc)
Harlan County

Location: SW NW NW SW Sec. 34, T. 2 N., R. 19 W., east edge of road,

0.08 mile north of road along valley edge.

Ground elevation: 1,975.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 21.5 feet, (October 21, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
SOLl, SANAY .t ittt ittt i e e e e e e e 0.0 4.0
Sand, fine, clavey, buff....... ... i 4.0 16.0
Sand, fine, limy, lighter color................... 16.0 21.0
Gravel, fine, reddish... ...t innnnn. 21.0 27.0
Gravel, fine to medium, greenish.................. 27.0 35.0
Gravel, medium. . ... ...ttt nnnenn.. .- 35.0 43.0
Gravel, medium, reddish, coarse 51 to 54 ft.,
some green gravel last 3 ft.......... ... ... .. ... 43.0 54.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. ... ..ttt ettt i i ineeens 54.0 56.0
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02N 1SW 36DAAA 140-A-39

Test Hole #140-A-39
(2-19-36daaa)
Harlan County

Location: Northeast corner of SE1/4 Sec. 36, T. 2 N., R. 19 w., 125 ft.
west of section line.
Ground elevation: 1,948.0 feet (t).(Alma SW 7.5 min. gquadrangle)
Depth to water: 7.3 feet, (October 21, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
Soil and fine sand. .. ... .u.u ittt e s 0.0 5.
Gravel, medium and sand, light colored............ 5.0 9.
Gravel, medium, greenish gray.......ooviiiiivienn. 9.0 17.
Gravel, medium, greenish gray, some coarse........ 17.0 35.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacK. ...ttt it ittt ettt " 35.0 39.
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02N 19W 36BBBB 147-A-39

Test Hole #147-A-39
(2-19-36bbbb)
Harlan County

Location: Northwest corner of Sec. 36, T. 2 N., R. 19 wW., 25 ft.
south and 25 ft. east of corner.
Ground elevation: 1,951.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 8.5 feet, (October 24, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
Sand, Fime. ... i e e e e e e 0.0 5.0
Gravel, mMediUm. « oottt ettt et e e e et e e e 5.0 12.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. . ...ttt e e it ee e 12.0 15.0
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02N 19W 36ACBC 148-A-39

Test Hole #148-A-39
(2-19-36achc)
Harlan County

Location: SW NW SW NE Sec. 36, T. 2 N., R. 19 wW., 45 ft. east of one

half mile line.

Ground elevation: 1,948.0 feet (t).(Alma SW 7.5 min. quadrangle)

Depth to water: 7 feet, (October 24, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:

Soil, sandy and fine sand..........i i, 0.0
Gravel, fine and sand, reddish.......... ... 5.0
Gravel, fine to medium, Qray.......e e 10.0

Gravel, medium, some coarse, gray, some water-
WOrn shale. ... i i i e e e e e 15.0
Silt, carbonaceous, black........ i 19.0
Gravel, fine to medium, dirty. ..o ennnnn.. 24.0

Cretaceous System -~ Upper Cretaceous Series ~ Montana Group:
Pierre Formation:

Shale, Dlack . . v v ittt e e e e e e e e e e e e 35.
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02N 20W 02BABD 171-A-39

Test Hole #171-A-39
(2-20-2babd)
Harlan County

Location: SE NW NE NW Sec. 2, T. 2 N., R. 20 W., 0.33 mile east and 0.09
mile south of northwest corner, 50 feet west of river and 35
feet west of road.

Ground elevation: 2,009.0 feet (t).(Stamford 7.5 min. gquadrangle)

Depth to water: 6.7 feet, (November 6, 1939)

Depth, in feet

From To
" Quaternary System, undifferentiated:

Soil and fine clayey sand........c.ou e 0.0 7.
Gravel, fine to medium, and sand, red............. 7.0 11.
Gravel, medium, greenish, somewhat dirty.......... 11.0 19.
Gravel, medium, green and red........ ..o ueeenn 19.0 24,

Gravel, mostly coarse, more red, slightly finer
at bottom. ..o i e e e e e e e e e e 24.0 46.

Cretaceous System ~ Upper Cretaceous Series - Montana Group:
Pierre Formation: ‘

Shale, dark gray to black........ ... 46.0 49.
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02N 20W 12BDAC 169-A-39

Test Hole #169-A-39
(2-20~12bdac)
Harlan County

Location: SW NE SE NW Sec. 12, T. 2 N., R. 20 W., 50 ft. north of road

and 100 yards north of house.

Ground elevation: 2,010.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 16.8 feet, (November 6, 1839).

Depth, feet
From To
Quaternary System, undifferentiated:
Soil and light brown clayey sand..........cvov.... 0.0 15.0
Same as above but finer and softer................ 15.0 20.0
Silt, blue blacK. ... ittt ittt et ie e 20.0 22.0
Gravel, medium, greenish.......c it eennn. 22.0 25.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, light blue gray, some dark..........co.ooo... 25.0 29.0
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02N 20w 12ADAC 170-A-39

Test Hole #170-A-39
(2-20-12adac)
Harlan County

Location: SW NE SE NE Sec. 12, T. 2 N., R. 20 W.

Ground elevation: 1,995.0 feet (t).(Stamford 7.5 min.

Depth to water: 9.7 feet, (November 6, 1939).

Quaternary System, undifferentiated:

Sand, fine; from flood....... ittt
S O O
Sand, clayey, buff...... .. ..t
Clay, GTABY . vt ittt vttt ettt i e
Gravel, medium and sand. .. ...c..eoet ettt
Gravel, medium LO COATSE . . vt vttt et nennensnn

. .

.. 10.
.. 18.

guadrangle)

Depth, in feet
From

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, Dlack. . v vt ittt i ettt sttt ettt neas
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02N 20w 16DAAA 157-A-39

Test Hole #157-A-39
(2-20-16daaa)
Harlan County

Location: Northeast corner of SE1l/4 Sec. 16, T.
edge of road.

2 N.,

Ground elevation: 2,048.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: dry at 36.5 feet, (November 1,

Quaternary System, undifferentiated:

Road £ildl. .. ittt it ettt ittt
Sand, clavey, buff to vellow......... ...
Sand, clayey, brownish yellow..............ccoo...
Grave L. . ittt it e e e e e e e e e e

1939).

Gravel, medium to coarse, compact, red; a little

Clay pPresent. ...t e e e e e e

Gravel, CoarsSe, COMPACE . ...t vt v irmeernneeneeens

Gravel, slightly finer than above, reddish,
clay

some

............................................

Cretaceous System - Upper Cretaceous Series -~ Montana Group:

Pierre Formation:
Shale, black

75

......................................

R. 20 W., west
Depth, in feet
From To
0.0 3.0
3.0 19.0
19.0 29.0
29.0 35.0
35.0 40.0
40.0 47.0
47 .0 51.0
51.0 54.0



02N 20W 17CCCC 158-A-39

Test Hole #158-A-39
(2-20-17cccc)
Harlan County

Location: SW SW SW SW Sec. 17, T. 2 N., R. 20 W., on bank east side of

road and 110 ft. north of corner.

Ground elevation: 2,062.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: 35 feet, (November 1, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:

1 B N 0.0
Sand, clayey, buff to yvellow......... ... 3.0
Sand, clayey, brownish red............ ... 21.0
Gravel, medium, reddish. .. ...« e 27.0
Gravel, medium to coarse, large pieces brown

== 01 O 33.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, dark gray at 43 ft.; yvellow rusty shale

pPieces and JasSDeT . v v ittt it ittt et e e e 43.
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02N 20W 20BCCB 159-A-39

Test Hole #159-A-39
(2-20-20bcch)
Harlan County

Location: NW SW SW NW Sec. 20, T. 2 N., R. 20 W., in east ditch, 90 ft.

south of Sappa Creek bridge.

Ground elevation: 2,015.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 9.4 feet, (November 1, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and clayey sand. .. ...t tntt e 0.0 7.0
Gravel, medium to coarse, reddish, large pieces
water-worn shale and Jasper.......uoee et eneennn 7.0 14.0
Gravel, coarse, greenish, large pilecesS............ 14.0 20.0
Gravel, fine to medium, gray; dirty............... 20.0 30.0
Gravel, fine, SOME COALSEL .. .. veremunenennennenens 30.0 38.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale (?), dark gray; few small pieces; at this
point drilled like shale, but upon making pipe
change, bit plugged. . ... ... ... eennn. 38.0 39.0
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02N 20W 23AAAA 153-A-39

Test Hole #153-A-39
(2-20~-23aaaa)
Harlan County

Location: NE NE NE NE Sec. 23, T. 2 N., R. 20 W., west edge of road, 105

ft. south of highway.

Ground elevation: 1,994.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 12.6 feet, (October 26, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:
Soil and lime, slightly clayey sand............... 0.0
Sand, a little gravel....... ..o 8.0
Gravel, fine and sand. .... ...ttt inneneeennns 14.0
Gravel, medium, well sorted, green................ 19.0
Gravel, medium, some coarse; from 23 to 25 ft.,
much water-worn shale and some sticky gray
LAy e o it e i e e e e e e e e e e e e, 23.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, blacKk. ...ttt ettt e e e e 29.
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02N 20W 23AADD 154-A-39

Test Hole #154-A-39
(2-20-23aadd)
Harlan County

Location: SE SE NE NE Sec. 23, T. 2 N., R. 20 W., west edge of road, 0.1

mile south of Sappa Creek bridge.

Ground elevation: 1,993.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 11.5 feet, (October 26, 1939).

Depth, in feet
' From To
Quaternary System, undifferentiated:
Soil, dark brown and fine clayey sand............. 0.0 5.0
Sand, clayey, brownish gray.........ccoviiviiienn.. 5.0 9.0
Gravel, medium, some fine, also large pieces...... 9.0 14.0
Gravel, fine to medium, some large gravel......... 14.0 19.0
Gravel, fine, and sand; muddy ... .ot 19.0 26.0
Silt, blue, and clay. ...ttt ittt 26.0 29.0
Gravel, medium to coarse; good......cuirviennnnn 29.0 34.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black. . ... ittt ittt et te e 34.0 37.0
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02N 20W 24CBCB 155-A-39

Test Hole #155-A-39
(2-20-24cbcb)
Harlan County

Location: NW SW NW SW Sec. 24, T. 2 N., R. 20 W., 0.36 mile north of

section corner.

Ground elevation: 2,005.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: 24 feet, (October 26, 1939).

Depth, in feet

From
Quaternary System, undifferentiated:

Road fill. . i ittt it et i e tiie e nene s 0.0
Sand, fine, clayey, light brown................... 2.0
Sand, fine, clayey, sticky, reddish............... 18.0
Sand, silty, blue........ .ttt 28.0
Gravel, fine to medium, reddish................... 30.0

Gravel, fine to medium, greenish; some sand;
drilled like coarse gravel present.............. 35.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, Dblack. .. ittt ittt ettt ettt es e 63.
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02N 20W 27AADD 156-A-39

Test Hole #156-A-39
(2-20-27aadd)
Harlan County

Location: SE SE NE NE Sec. 27, 2 N., R. 20 W., on bank, west side of

road, 0.21 mile south of northeast corner.

Ground elevation: 2,039 feet (t). (8Stamford SE 7.5 min. gquadrangle)
Depth to water: dry at 30 feet, (November 1, 1939).
Depth, in feet
From To
Quaternary System, undifferentiated:
So1ll And Clay .. vttt i e e 0.0 4.0
Sand, clayey, brown to buff......... ... ... 4.0 20.0
Sand, clayey, slightly darker........... ... 20.0 28.0
Sand, clayey, gray, lower part rusty sand
G @ T = 0 1= 1 T O 28.0 36.0
Gravel, fine compact, reddish; some coarser
gravel (cemented)........... e e e ettt e e 36.0 44 .0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, blacKk. . . . it e it et et e i e e 44 .0 49.0
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03N 17W O1lAARA 46-B-47

Test Hole #46-B-47
(3-17-1laaaa)
Harlan County

Location: NE NE NE NE Sec. 1, T. 3 N., R. 17 W., approximately
123 ft south and 8 ft west of northeast corner.
Ground elevation: 2,268.3 feet (i). (Wilson 7.5 min. quadrangle)
Depth to water: wunknown, test hole caved at 226.5 feet,
(August 29, 1947).
Depth, in feet

From To
Quaternary System, undifferentiated:

Soil: silt, dark brownish-gray.............ccc... 0.0 1.
Silt, moderately clayey, light yellowish-

D OWn . . o e e e e e e 1.0 3.
Silt, slightly clayey, slightly calcareous,

light blue-gray. ..ottt ittt ittt et eeieeen 3.0 5.
Silt, light buff-gray, moderately calcareous,

containg many limy nodular rootlets............. 5.0 7.
Silt, light buff-gray, slightly calcareous,

contains a few gastropods. . ...ttt 7.5 17.

Silt, light buff-gray, moderately calcareous,

slightly clayey and less calcareous from

20 Lo 22 . i e e e e e e e e 17.0 22.
Silt, slightly clayey, slightly calcareous,

1ight - oW . ittt e e e e e e e e e 22.0 23.
Silt, slightly clayey to slightly sandy,

soil-like, dark-brown; contains very fine

to medium sand, moderately sandy below

2D B i e e e e e 23.0 30.
Silt, moderately sandy, light reddish-yellow;

contains very fine sand with some fine sand,

with a trace of medium sand below 35 ft, and

slightly clayey 40 to 43 ft. ... ... 30.0 43 .
Silt, very sandy, vellow with a red tint;

contains very fine to medium sand, less

sandy with a trace of coarse sand from 45

to 50 ft, and light-brown below 50 ft........... 43.0 55.
Sand, very silty, light-brown; texture grades

from very fine to medium with a trace of

coarse sand; contains a trace of siliceous

rootlets below 60 ft.. ..., 55.0 73.
Silt, moderately to very sandy, vellow with

a brown tint; contains very fine to fine

sand, and slightly clayey below 77 ft........... 73.0 80.
Silt, sandy, light brownish-yellow; contains

very fine sand, with a trace of fine to

medium sand below 90 ft, and moderately

calcareous below 95 ft. ...t .. 80.0 100.



Silt, sandy, moderately to very calcareogs,
light brownish-yellow; contains very fine

Lo medium SanA. . v vttt ittt e e e e e e e 100.

Sand, very silty, light-brown; texture grades
from very fine to medium with some coarse

L= 1o L O 106.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to very

coarse sand, less silty below 120 ft............ 110.

Sand, slightly silty, light brownish-gray;

texture grades from very fine to coarse......... 127.

Silt, sandy, light brownish-yellow; contains
very fine to fine sand with some medium

= o T 139.

Sand, silty, light brownish-yellow; texture
grades from very fine to medium with a

trace of coarse and Very COAYSEC. .. v vt vneeennn. 155.

Sand, slightly silty, light brownish-yellow;
texture grades from very fine to medium
with a trace of coarse sand, more silty

beloW 175 . ittt et e e e e e e e e e e e 170.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to medium
with some coarse and a trace of very
coarse, principally quartz, slightly

coarser below 185 ft. .. ittt it e e e 180.

Sand and gravel; textures grades from fine
sand to medium gravel, 50 percent gravel;
contains principally quartz with some

pink feldspar and a few dark grains............. 189,

Gravel; texture grades from fine to medium
with a trace of coarse with some coarse to
very coarse sand; contains principally
quartz with much pink feldspar and a few
dark grains, and some dark stain and

slight cementation below 210 ft................. 200.

Sand and gravel, light brownish-gray with a
yvellow tint; texture grades from fine sand
to medium gravel, with 50 percent gravel,
slightly finer below 250 ft; contains
principally quartz with some pink

Feldspar. « ittt i e e e e 218.

Silt, slightly clayey to slightly sandy,
brownish-yellow; contains very fine sand

with a few coarser grains..........c.cviinnn.. 269.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to coarse
with some very coarse; contains a few

rounded limy sandstone granules................. 275.
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Sandstone, slightly silty, moderately
calcareous, light brownish-gray; texture

grades from very fine to medium................. 280.0

Sandstone, silty, white, very calcareous,
in part marly; texture grades from very

fine to fine with some medium.........ccovvvunen. 284,

Sand, light brownish-gray; texture grades
from very fine to coarse with a trace of
very coarse, in part cemented; contains
principally quartz and a few rounded

light brownish-gray clay granules............... 288.

Sand; texture grades from fine to coarse
with some very coarse and some fine gravel
below 310 ft; contains principally quartz

with some light-green grains.................... 300.

Sand and gravel; texture grades from medium
sand to fine gravel with a trace of
medium gravel; contains principally quartz
with some pink feldspar and a few green

and dark graimsS. . .. e vt ittt i e e 335.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, moderately calcareous, light-gray to

Clay shale, moderately silty, moderately to
very calcareous, dark-gray to medium-gray
below 355 ft; contains a thin ironstone

layer at 357 ft. ..t e e 347.
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03N 17w 08CCCD 23-U-41

Test Hole #23-U-41
(3-17-9cccd)
Harlan County

Location: SE SW SW SW Sec. 9, T. 3 N., R. 17 W., 470 ft east of
southwest corner of section on north edge of road.

Ground elevation: 2,175.0 feet (t). (Huntley 7.5 min. quadrangle)

Depth to water: 118 feet (October 18, 1941).

Quaternary System, undifferentiated:
Silt, sandy, buff ... ... e e
Sand, silty, dark reddish brown............cc.oeoe..
Sand, silty, reddish buff............iiiiiiiii.
Sand, silty, reddish buff; some limy
foTe) 2 Tk ar=Y s Ko o ¥ 000N OO
Sand, very fine, reddish; hard to get sample......
Sand, fine, reddish; some clay, most of the
material goes into the mud........ ...,
Sand, fine to coarse, reddish; some gravel........
Gravel, fine to very coarse, red; very good.......
Clay, sand, Lall. .. vttt ittt ittt tnetneennenas
Gravel, fine to coarse, red; very good............
Gravel, fine to coarse; has large pebbles that
are broken by the drill; very good..............
Clay, sandy, soft. ... ..ttt ei e
Gravel, fine to coarse, red; has large pebbles,
much of the gravel is broken by the drill; very
e e Yo T SO
Gravel, fine to coarse, red; good; very thin clay
seam at about 225 ft...... .. i i e e e
Clay, sandy, soft, gray.... ...ttt inennon
Gravel, fine to coarse, clean, red; good many
broken fragments of gravel......... .. ...

From

15.
19.

248.

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Shale, dark gray to black........ ...

85

269.

OO O OO

[oNeNe

o o

(& Ne)

[N e]

To

15.
19.
29.

35.
67.

101.
105.
114.
116.
155.
192.
195.
225.

246.
248.

269.

280.

Depth, in feet

O OO OO OO OO O

[N e

OO



03N 17W 24AAAA 47-B-47

Test Hole #47-B-47
(3-17-24aaaa)
Harlan County

Location: NE NE NE NE Sec. 24, T. 3 N., R. 17 W., approximately
67 ft south and 168 ft west of northeast corner.

Ground elevation: 2,146 feet (i). (Republican City NW 7.5 min.
quadrangle)
Depth to water: Unknown, test hole caved at 122 feet (August 8,
1947) .

Depth, in feet
From To

Quaternary System, undifferentiated:

Soil: sand, moderately silty, yellowish-

brown; texture of sand grades from very

fine to medium. .« o i ittt it e e e 0.0 0.5
Silt, very sandy, medium grayish-brown;

contains very fine to fine sand with some

medium sand; slightly clayey and dark

brownish-gray from 2 to 3 ft.. ... ... 0.5 3.0
Sand, slightly silty, light brownlsh—gray;

texture grades from very fine to medium

== 0 Lo 3.0 5.0
Sand, light brownish-gray; texture grades

from very fine to coarse with some very

coarse; contailns some large iron-cemented

sand nodules from 8 to 10 ft........... . . ... ... 5.0 13.0
Silt, sandy, light-brown with a yellow tint;

contains very fine sand, less sandy from

20 to 28 ft, and slightly clayey from 25

B0 28 . it it e e e e e e e e e 13.0 28.0
Silt, sandy, light-brown with a yellow tint;
contains very fine to medium sand............... 28.0 30.0

Silt, sandy, to sand, silty, light-brown;

contains fine to medium sand with a trace

of coarse and very coarse sand. . ..., 30.0 35.0
Sand, very silty, light brownish-yellow;

texture grades from very fine to medium

with a trace of coarse sand, more silty

below 40 ft. ... it i e e e e e e e e 35.0 46.0
Clay, light-gray with a slight green tint;

in part silty and sllghtly sandy in lower

2 46.0 49.5
Clay, silty to sandy, light-gray with a

slight green tint; contains very fine to

fine sand with some medium and coarse
............................................ . 49.5 54.5
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Sand; texture grades from very fine to
medium with a trace of coarse; contains

principally quartz with some white grains....... 54.

Silt, slightly clayey to very sandy, light
brownish-gray with some limonitic stain;
contains very fine to fine sand with some

Medium Sand. @ v v ittt it e e e et et e e 64.

Clay, silty, in part moderately sandy, in
part very calcareous, light greenish-gray;
contains very fine to fine sand with some

(oTaT-Ral=To% oo b ar Y 1 1= TP 64.

Silt, clayey to moderately sandy, light-
gray with a slight brown tint; contains
very fine to fine sand with some medium
to coarse sand; contains a few limonite

B =T <= 70.

Sand and gravel; texture grades from fine
sand to medium gravel, 50 to 70 percent
gravel; principally quartz with some
pink feldspar; contains a trace of gravel

from 80 O 95 Ft . i ittt ittt e e e e e e e e 74 .

Sand and gravel; texture grades from fine
sand to fine gravel with a trace of medium
gravel, 25 to 30 percent gravel; contains
principally quartz with some pink

feldspar. . . i i e e e e e e e e 140.

Sand and gravel; texture grades from medium
sand to medium gravel, 70 percent gravel
from 160 to 170 ft, 60 percent gravel from
170 to 180 ft and 50 percent gravel below
180 ft; contains principally quartz with

much pink feldspar...... ..ottt i, 160.

Silt, clayey, light-gray with some limonitic

L= it 1 o 198.

Sand, silty to silt, sandy, brownish-yellow;
contains very fine sand, moderately

calcareous below 207 L. . ittt ittt et i 199.

Silt, moderately clayey to slightly sandy,
moderately calcareous, light brownish-
gray; contains very fine sand, yellow tint
below 210 ft, nonclayey and moderately

sandy below 215 ft. ... ..ttt 207.

Sand; texture grades from fine to very coarse
with fine gravel; contains principally

(o D T 221.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Clay, slightly calcareous, light yellowish-

brown and yellowish-gray........c.ouu ... 231.

Clay shale, very calcareous, dark-gray,

medium-gray below 240 ft..... .. 236.

64.

64.

70.

74 .

140.

160.

198.

199.

207.

221.

231.

236.

250.



03N 18W 09BBBA 21-U-41

Location:

Test Hole #21-U-41
(3-18-9bbba)
Harlan County

NE NW NW NW Sec. 9, T. 3 N., R., 18 W., 0.1 mile east of

northwest corner.

Ground elevation: 2,210.0 feet (t).(Huntley 7.5 min. quadrangle)
Depth to water: 115.2 feet (October 18, 1941).

Depth, in feet

From
Quaternary System, undifferentiated:

Road f£ill. ...ttt e e e e e 0.0
Silt, bULf . e e e e 2.0
Silt, dark reddish brown, old soil.......c.cccnv... 23.0
Silt, clayey, reddish buff, has limy concretions

In LOoWeY PaArt ..ttt ittt tteee et senneeses 27.0
Sand, silty, reddish buff, some coarse sand....... 38.0
Sand, slightly silty or clayey, reddish buff, has

hard sandy lime concretions or sandstone........ 50.0
Sand, clayey, compact, reddish buff............... 67.0
Gravel, fine to very coarse, clean, mostly red.... 73.0
Clay, sandy, reddish...... it 90.0
Gravel, fine to coarse, clean, red, very good,

very thin clay seam at 135 ft................... 91.0
Clay, sandy, reddish buff....... ... 144.0
Clay, sandy, limy, hard, whitish buff............. 159.0
Clay, silty, pinkish tan........cii .. 160.0

Tertiary System - Miocene Series - Ogallala Group:

Clay, sandy, limy, whitish gray to pink........... 168.0
Sandstone, grayish green............ii it 177.0
Clay, sandy, greenish gray, hard limy concretions

OFr thin 1ayerS . vttt ettt ettt e et e e 181.0
Clay, sandy, greenish gray, cuts in large

TR =Y o= 187.0
Sandstone, greenish gray.....c.oov et eee e 193.0
Same as above but containing gravel............... 206.0
Gravel, fine to medium, mostly red................ 208.0
Clay, sandy, greenish gray, contains some

T 11 O 213.0

Gravel, fine to medium, well sorted, mostly
greenish yellow, clear, some red, a dark
gravel, very thin clay seam at 280 ft........... 226.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, tough, plastic, light gray to black,
rusty at contact....... .. it e e e e 286.0

88

To

2.
23.
27.

38.
50.

67.
73.
90.
91.

144.
159.
160.
"168.

177.
181.

187.
193.
206.
208.
213.

226.

286.

290.

O OO

OO OO (@R eNoNe] O O

o O

OO OO

o



03N 18W 29AAAB 21-A-48

Test Hole #21-A-48
(3-18-29%aaab)
Harlan County

Location: NW NE NE NE Sec. 29, T. 3 N., R. 18 W., approximately
13 ft south and 420 ft west of northeast corner.
Ground elevation: 2,175 feet (i) (Huntley 7.5 min. quadrangle)
Depth to water: 103.8 feet (August 11, 1948).
Depth, in feet
From To
Quaternary System, undifferentiated:

Soil and road fill: silt, dark-brown............. 0.0 0.6
Soil: silt, light-brown...........iieiiiiiineeonn 0.6 1.5
Silt, slightly clayey, dark-buff............... ... 1.5 3.0
Silt, light-buff to medium-brown; contains a

few calcareous rootlets and gastropods.......... 3.0 17.0
Silt, soil-like, dark reddish-brown,

o it 1 T - s ol 17.0 20.0
Silt, moderately calcareous, medium to light-

buff; contains a few calcareous nodules......... 20.0 30.0
Silt, very calcareous, light-buff................. 30.0 48.5
Silt, sand and gravel, interbedded................ 48.5 57.5
Silt, very calcareous, light-buff to medium-

buff; contains a trace of sand and gravel....... 57.5 60.0
Sand and gravel, gray and pink; texture

grades from medium sand to coarse gravel........ 60.0 79.5
Silt, sand and gravel, interbedded, moderately _

foF= o -y =Y o - 79.5 98.0
Sand and gravel, gray, orange and pink;

texture grades from fine sand to coarse

e et = T OO 98.0 151.5
Silt, very calcareous, light-gray...........o.oo... 151.5 158.0
Silt, slightly calcareous, light-brown............ 158.0 170.0
Silt, sandy to slightly clayey, slightly

calcareous, light grayish-buff; contains

very fine sand. . ...ttt e e e e e e e 170.0 184.5

Tertiary System - Miocene Series - Ogallala Group:

Silt, very calcareous, light-gray................. 184.5 200.0
Silt, reddish-buff....... ... 200.0 212.0
Silt, very calcareous, light-gray...........ooo... 212.0 216.5

Sand and gravel, gray to yellow and pink;

texture grades from medium sand to medium

o = T Y 216.5 241.0
Silt, clayey, moderately calcareous, light-

gray to green; medium gray and very

calcareous below 244.9 ft...... .. . 241.0 244 .9
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Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Silt, clayey, MediuUm gray ... eeees ettt ennnnes 244.9 260.0
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03N 19W 07CCCC 27-U-41

Test Hole #27-U-41
(3-19-7ccce)
Harlan County

Location: Southwest corner of Sec. 7, T. 3 N., R. 19 W.,
corner on north edge of road

100 ft.

east of

Ground elevation: 2,155.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: 76 feet, (October 18, 1941).

Quaternary System, undifferentiated:

Soil, clayey, dark brown........c.oveiiiininevnennn
S1dt, BUL . i e e e e e e e
Silt, buff to reddish. ... . 'ttt eenneeneennn
Silt, clayey, dark reddish brown..................
Silt and sandy clay, reddish buff.................
Silt and sandy clay, reddish buff, a few limy

[oTa) aXohial =Y ulk 1 o o F-- SN
Sand, silty, buff to reddish, thin limy

SELEAK S . v it ittt e e e e e e e e e
Gravel, fine to medium, red...... ...ttt vwnneenns
Clay, compact, brownish buff......................
Clay, sandy, COMPACE, GraY . e e v eneeeeneeenennnenns
Gravel, fine to coarse, good, mostly red, some

Clear QUATEEZ. . ittt it ittt e et ettt et e

Tertiary System - Miocene Series - Ogallala Group:

Clay, Sandy, LAV .« vt vttt it ittt eeeen e
Same but very thin limy streaks at 102 and 104

R
Clay, sandy, tan to pinkish........... ... ...,
Clay, sandy, XAy ..o v ettt ettt te ettt
Clay, sandy, compact, tan to pinkish..............
Gravel, fine to medium, mostly clear quartz, some

greenish vellow and pinkK.. ..o,
Gravel, fine to coarse, mostly clear quartz, some

vellowish green, pink and red...................
Clay, compact, greenish gray........oeeutiiueeenn.
Gravel, and gray sandy clay, compact (red

e = Y

Depth, in feet
From

0.

4.
22.
24.
27.

44 .
56.
68.
71.
79.

86.

163.

Cretaceous System - Upper Cretaceous Seriesgs - Montana Group:

Pierre Formation:
Shale, light gray to rusty........c.vviiiiiiennnn.
Shale, light gray to rusty, hard rusty streak at
R T o
Shale, plastic, dark gray to black, slight
greenish cast. ... ot e

91

165.

eNeoNoN )

[eNoReN®) (@) OO O OO

(@}

o

(@]

[eoNe}

To

4.
22.
24.
27.
44 .
56.
68.
71.
79.
86.
98.

102.
104.
110.
115.
127.
140.

153.
163.

165.

175.

181.

190.

OO OO (@] OO OO O

(@]

(@ OO OO o

[N )



03N 20W 15CCCC 166-A-39

Test Hole #166-A-39
(3-20-15cccecc)
Harlan County

Location: Southwest corner of Sec. 15, T. 3 N., R. 20W.,
of railroad and 12 ft. east of section line

0.17 mile south

Ground elevation: 2,033.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 11 feet, (November 11, 1939).

Quaternary System, undifferentiated:
Soil and brown clayey sand. ........ououieeenneeennnn
Sand and fine gravel. .. ...ttt
Clay, black. .. ittt ittt ittt et ie e
Gravel, fine, muddy. ... ..ottt ittt
Gravel, medium, reddish, some coarse, good........
Gravel, slightly coarser than above; seems to be
slightly cemented; some cemented sand...........
Flint boulder, green; at 38 feet; rusty vellow
shale below flint.. ...ttt

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Shale, black. .. v ittt et et et ettt e s e ieen
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Depth, in feet
From To
0.0 8.0
8.0 15.0
15.0 18.0
18.0 23.0
23.0 30.0
30.0 38.0
38.0 43.0
43.0 47.0



03N 20W 16ACCA 167-A-39

Test Hole #167-A-39
(3-20-16acca)
Harlan County

Location: SE SW SW NE Sec. 16, T. 3 N., R. 20 W., 0.4 mile west of east
section where cut by highway and 0.05 mile north of highway in
southwest corner of hay flat.

Ground elevation: 2,038.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: 8.8 feet, (November 1, 1939)

» : Depth, in feet

From To
Quaternary System, undifferentiated:

5o 0 O 0.0 4.0
Sand, clayey, brownish gray.......c.ououeeieeineeennn. 4.0 7.0
Clay, silty, black £O gray. ...ttt ennnenn 7.0 15.0
Gravel, fine, and sand..... ...ttt ineeennnenn 15.0 20.0
Gravel, medium, loose, reddish, some sand......... 20.0 31.0
Gravel, medium, some coarse and compact sand,

reddish. . vttt e e e e e e 31.0 46.0
Gravel, flint, some limy shale........uiuiinineen.. 46.0 53.0

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, limy, very light gray to white............. 53.0 60.
Shale, SticKkY, Gray. ..ttt ittt i 60.0 64 .

o Ne]
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03N 20W 18CDDA 174-A-39

Test Hole #174-A-39
(3-20-18cdda)
Harlan County

Location: NE SE SE SW Sec. 18, T. 3 N., R. 20 W., 1/8 mile north and 260
feet west of southeast corner.
Ground elevation: 2,048.0 feet (t).(Stamford 7.5 min. quadrangle)
Depth to water: 13.7 feet (November 6, 1939).
Depth, in feet

OO

From To
Quaternary System, undifferentiated:
Soil and buff clayey sand.........oiiiiiinneenn.. 0.0 12.
Sand and fine gravel. ....... .ttt e 12.0 20.
Gravel, medium to coarse, greenish-gray, some
clay at 25 Ft. . it e e e e 20.0 30.
Gravel, coarse, green and red...... it 30.0 35.
Gravel, medium, more red than above............... 35.0 40.
Gravel, medium to coarse, very compact, red, some
SANA . ¢ttt e e it e et et e e i e 40.0 52.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, ochre to greenish gray........c.ciiiiuueo... 52.0 57.
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03N 20W 23CBCB 165-A-39

Test Hole #165-A-39
(3-20-23cbcb)
Harlan County

Location: NW SW NW SW Sec. 23, T. 3 N., R. 20 w., 115 ft.

railroad and 20 ft. east of section fence.

Ground elevation: 2,044.0 feet (t).(Stamford 7.5 min. guadrangle)

Depth to water: 29.2 feet, (November 1, 1939).

Quaternary System, undifferentiated:
1 3 0 S
Sand, clayey, buff...... ...
More sand than above, darker brownish gray........
Gravel, medium, compact, reddish, cemented........
Gravel, medium, some coarse, reddish..............

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Shale, blacKk. . . vttt it ettt ettt et e it
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OO OO0

south of

To

4.
27.
34.
39.
48.

57.

Depth, in feet
From
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03N 20W 26CDCC 164-A-39

Test Hole #164—A—39
(3-20-26cdcc)
Harlan County

Location: Southwest corner of SE SW Sec. 26, T. 3 N., R. 20 wW., 0.24
mile west of Carter bridge.
Ground elevation: 2,015.0 feet (t).(Stamford 7.5 min. guadrangle)
Depth to water: 8.8 feet, (November 1, 1939).
Depth, in feet
From To
Quaternary System, undifferentiated:
Soil, sandy, and brown slightly clayey sand....... 0.0 7.0
Gravel, fine, and muddy sand.........c.couevirenn.. 7.0
Gravel, fine to medium, some coarse gravel,
COoArSer lOWeY Parl .. ... iui i nennns 21.0 40.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation: '
Shale, greenish black........i i, 40.0 49.0
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03N 20w 28BBBC 175-A-39

Test Hole #175-A-39
(3-20-28bbbc)
Harlan County

Location: SW NW NW NW Sec. 28, T. 3 N., R. 20 W., 425 ft. south of
northwest corner, east edge of road.
Ground elevation: 2,035.0 feet (t).{Stamford 7.5 min. quadrangle)
Depth to water: 9.6 feet, (November 6, 1939).
Depth, in feet

From To

Quaternary System, undifferentiated:
Road Fill. .. it i et et e e e e 0.0 3.
Sand, darK BroWIl. .« v vttt ittt et ettt e 3.0 5.
Sand, clayey, buff to brown..........eeeuienneenn. 5.0 12.

Gravel, fine, and sand, red; coarser from

0 o 12.0 24,
Gravel, medium to coarse, red. ...ttt eennns 24.0 29,
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, dark gray to greenish gray..........oueuee... 29.0 34.
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03N 20W 35AAAB 163-A-39

Test Hole #163-A-39
(3-20~35aaab)
Harlan County

Location: NW NE NE NE Sec. 35, T. 3 N., R. 20 W., 0.12 mile west of

northeast corner in south ditch.

Ground elevation: 2,014.0 ft (t). (Stamford 7.5 min. quadrangle)

Depth to water: 8 feet, (October 30, 1939).

Depth, in feet

From

Quaternary System, undifferentiated:
Soil and clayey sand. ..... .ottt 0.0
Clay, silty, Dblack. ...ttt ittt aneeenn 5.0
Gravel and sand. . ... ..ottt it eeteenonneeens 7.0
Clay, blue. ... ittt ittt e et et e sttt e e e 13.0
Gravel, coarse, reddish. . ... .. ittt 17.0

Cretaceous System -~ Upper Cretaceous Series - Montana Group:
Shale, dark gray, some brownish gray; very hard

to get sample, seemed to mix with mud........... 26.
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To

13.
17.
26.
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" 03N 20W 36DADD 162-A-39

Test Hole 162-A-39
(3-20-36dadd)
Harlan County

Location: SE SE NE SE Sec. 36, T. 3 N., R. 20 W., 100 yards north of

house and 0.15 mile south of railroad.

Ground elevation: 2,015.0 feet (t).(Stamford 7.5 min. quadrangle)

Depth to water: 13.1 feet, (November 1, 1939).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and brown clayey sand.........ooviininennnn. 0.0 9.0
Sand, clayey, buff.. ... ..ttt i e 9.0 14.0
Clay, silty, Sandy, OraY......eeeoeeeeeaeessonnnss 14.0 21.0
Gravel, medium, reddish....... ..t ennn. 21.0 31.0
Sand, clayey, vellow, cemented........couuiveueenen. 31.0 33.0
Gravel, medium, light......... ..., 33.0 37.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, dark gray to black........ .. ... 37.0 41.0
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04N 17W O1AARA 44-B-47

Test Hole #44-B-47
(4-17-1laaaa)
Harlan County

Location: NE NE NE NE Sec. 1, t. 4 N., R. 17 W., approximately
119 ft south and 8 ft west of northeast corner.
Ground elevation: 2,263.1 feet (i). (Wilcox 7.5 min. gquadrangle)
Depth to water: 144.4 feet (August 27, 1947)
Depth, in feet

From To
Quaternary System, undifferentiated:

Road fill and soil: silt, dark brownish-

o a1 0.0 1.5
Silt, moderately clayey, light brownish- ’ ,

o B = Y 1.5 3.5
Silt, slightly to moderately clayey, slightly

calcareous, buff to light brownish-gray......... 3.5 6.0
Silt, moderately clayey, soil-like, medium

brownish-gray, slightly calcareous.............. 6.0 7.5
Silt, moderately c¢layey, slightly calcareous,

light brownish-gray, light buff-gray with a

yvellow tint from 8 to 10 ft; contains a

few limy nodules............ e e 7.5 10.0
Silt, slightly clayey, light buff-gray with

a yellow tint. ...ttt i, e e e 10.0 31.5

Silt, moderately clayey to slightly sandy,

soil-like, light brownish-gray; contains

a very fine to medium sand........ouu .. 31.5 34.5
Sand, slightly silty, brownish-gray; texture

grades from very fine to medium with a

trace of coarse; contains more coarse

below 40 £h. ..ttt it ittt i e e e 34.5 45.0
Sand, slightly silty, light-gray with a brown

tint; texture grades from very fine to fine

with some medium sand. .......vueeiineeennnnneen. 45.0 50.0
Silt, sandy, light-brown; contains very fine

to fine sand. .. ... . i e e e e e e 50.0 55.0
Silt, moderately sandy, light-brown; contains

very fine sand. .. ... ... e e e e 55.0 60.0

Silt, slightly clayey to moderately sandy,
light-brown with a pink tint; contains very
fine sand with a trace of fine to medium
sand and a few limy nodules, while slightly

sandy with many limy nodules below 66 ft........ 60.0 76.5
Sand, slightly silty, light brownish-gray;
texture grades from very fine to coarse......... 76.5 84.5
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Silt, slightly clayey to moderately sandy,
light-brown; contains very fine to fine
sand, very sandy and light grayish-brown
DELOW 87 Fh vttt ittt ittt e et ee ettt 84.5 88.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to coarse,
finer below 90 fh. ..t 88.0 94.

Silt, sandy, light-gray; texture grades from
very fine to fine; contains limonite flecks,
and is slightly clayey, light yellowish-
gray and contains some medium sand below
5 o P 94.5 102.

Sand, moderately silty, light brownish-gray;
texture grades from very fine to medium......... 102.0 106.

Silt, clayey to slightly sandy, light-gray
with some limonitic stain; contains very
fine to fine sand with some medium sand......... 106.0 108.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to medium
sand; contains some coarse sand below
110 ft, and a trace of very coarse sand
below 115 ft. .. it ittt it ettt e e 108.0 117.

Silt, slightly clayey to very sandy, light
brownish-gray with much iron stain;
contains very fine to medium sand with
SOme Coarse SaANA. . u it ittt ettt e 117.0 118.

Silt, clayey to sandy, light-brown with some
iron stain; contains very fine sand............. 118.5 120.

Silt, moderately clayey, light-brown with a
yvellow tint; contains a trace of very fine
to fine sand below 125 ft...... ..., 120.0 129.

Silt, sandy, brownish-yellow; texture grades
from very fine to fine sand with a trace
of medium to coarse sand; contains sandy
silt to silty sand and traces of very
coarse sand and fine gravel below 135 ft........ 129.5 140.

Sand, slightly silty, light brownish-gray;
texture grades from very fine to coarse
with a trace of very coarse sand and
gravel; contains some very coarse sand and
a trace of fine gravel below 145 ft, a few
rounded and flattened brownish-yellow clay
granules below 150 ft, and much very coarse
sand and fine gravel below 155 ft............. .. 140.0 162.

Sand and gravel, brownish-gray with some
pink feldspar; texture grades from medium
sand to medium gravel, 50 percent gravel,
slightly iron-stained; contains 30 percent
gravel from 170 to 175 ft; 75 percent
gravel below 190 ft......... ... 162.0 201.
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Tertiary System - Miocene Series - Ogallala Group:

Clay, silty, brown; contains thin hard limy
layers at 205.5 and 211.5 ft.... .. i
Silt, greenish-gray; contains some hard limy
layers from 220 to 222 ft...... i,
Sand, light brownish-gray; texture grades
from fine to very coarse with some fine

Sandstone and siltstone, very calcareous,

light-gray with some greenish-gray;

contains thin hard limy layers at 238 and

£ T i
Marl, light yellowish-gray........ooeeiuiieeennn.
Silt, light-gray, very calcareousS...........ouou.v...
Silt, slightly clayey to sandy, light

greenish-gray; contains several hard limy

layers and very fine sand......... i,
Clay, silty to sandy, light-gray; contains

thin limy layers at 282 and 238.5 ft and

very fine Sand. ...t et e e e e
Sand, moderately calcareous; texture grades

from fine Lo COAYSE. . . v ittt it it i
Marl, sandy to silty, very light-brown............
Clay, silty to sandy, light-brown; contains

some interbedded limy layers...........ccoeeeee..
Clay, silty, light brownish-gray..........c.......

302.
310.

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:
Clay, moderately calcareous, light-gray with

some limonitic-stain, medium-gray below
110G 30 oA
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04N 17W 24AAAA 45-B-47

Test Hole #45-B-47
(4-17-24aaaa)
Harlan County

Location: NE NE NE NE Sec. 24, T. 4 N., R. 17 W., approximately
121 ft south and 6 ft west of northeast corner.

Ground elevation: 2,245.0 feet (i). (Wilcox 7.5 min. gquadrangle)

Depth to water: 179.7 feet, (August 28, 1947).

Depth, in feet

A From To
Quaternary System, undifferentiated:

Soil with some road fill: silt, slightly

clayey, dark brownish-gray.......ceoeuv oo 0.0 2.5
Silt, moderately clayey, medium brownish-

e 1572 P 2.5 3.0
Silt, slightly clayey, slightly calcareous,

light buff-gray with a yellow tint.............. 3.0 4.0

Silt, moderately calcareous, light yellowish-

gray; contains a few gastropods and a few

limonite flecks below 7 ft, less calcareous

below 9 fh. . i i it e e e e 4.0 15.0
Silt, light yellowish-gray with light-brown

tint; contains a trace of very fine to

fine sand. . ... i e e e e 15.0 18.5
Silt, slightly sandy, light-brown; contains
very fine to fine sand.........ii i 18.5 20.0

Silt, soil-like, slightly clayey to very
sandy, brown; contains very fine to fine
sand with some medium with a trace of

COBYSE SANA. i it ittt it ittt st ettt et e e e 20.0 23.0
Sand, light brownish-gray; texture grades
from very fine to coarse........cii .. 23.0 27.5

Silt, sandy, light-brown; contains very fine

to fine sand, and slightly clayey with

some medium and a trace of coarse sand

below 30 ft. .. it i i e e e 27.5 37.0
Silt, slightly clayey to moderately sandy;

moderately to very calcareous, pinkish-

vellow with a gray tint; contains very

fine to fine sand with a trace of medium
............................................ 37.0 40.0
Silt, sandy, to sand, silty, moderately

calcareous, very light brownish-yellow;

contains very fine to fine with a trace

of medium sand. .. ...t e e 40.0 43.0
Sand, moderately silty, light brownish-gray;

texture grades from very fine to medium

with some coarse, light brownish-yellow

and more silty below 50 ft.......coiiiineun.. 43.0 55.0



Sand, light brownish-gray with a yellow tint;

texture grades from very fine to medium

with some coarse, slightly silty from 55 to

60 ft, light yellowish-gray below 60 ft;

slightly coarser below 80 ft..... e 55.0 70.
Silt, moderately sandy, light-brown with a

yvellow tint; contains very fine sand, and

a trace of medium to coarse sand below

i o O 70.0 87.
Sand, slightly silty, light brownish-gray;

texture grades from very fine to coarse

With SOmMEe Very COAT S . .t vttt it ennnneeeneeananns 87.0 92.
Silt, slightly clayey to moderately sandy,

light-brown; contains very fine to fine

sand with a trace of medium; contains a

few limonite f£leCcKkS. . ittt ittt it ii e e 92.5 98.
Clay, silty, to silt, clayey to moderately
sandy, light-gray with slight green tint........ 98.0 100.

Silt, clayey, to sandy, light-gray with a
slight brown tint; contains very fine to
fine sand with some medium; very sandy
with a trace of coarse sand below 106.5
o 100.0 111.

Silt, sandy, light-gray with much limonitic
stain; contains very fine to fine sand
with some medium; light brownish-yellow
with a few limonite flecks below 115 ft......... 111.0 120.

Sand, silty, to silt, sandy, light brownish-
vellow; texture grades from very fine to
fine sand with some medium.......... i un... 120.0 130.

Sand, light brownish-gray; texture grades
from very fine to coarse, slightly silty
with some very coarse sand and fine gravel
below 135 ft; contains principally quartz
with a few flattened and rounded brownish-
vellow clay granules below 140 ft............... 130.0 150.

Sand and gravel, light brownish gray with
some pink feldspar; texture grades from
fine sand to fine gravel with some medium
gravel, with 30 to 40 percent gravel from
150 to 165 ft, 20 percent gravel from 165
to 175 ft, and 30 to 40 percent gravel and

some iron-stain below 175 ft.....oi ... 150.0 194.
Sand; texture grades from fine to coarse;
contains principally quartz.........ouviuunn.... 194.0 198.

Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy, light greenish-gray; contains
very fine to fine sand, and a hard
calcareous layer from 198 to 198.5 ft........... 198.0 200.
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Silt, sandy, very calcareous, light greenish-
gray; contains very fine to fine sand, with
some CconsSolidation. .o vu ittt e e e

Silt, sandy, to sand, silty, light greenish-
gray; contains very fine to fine sand,
with some thin hard limy layers...............o..

Silt, sandy, light greenish-gray; light
brownish-gray below 215 ft, very sandy
below 220 ft. .. ittt ettt et e e e

Sand; texture grades from fine to very
coarse with some fine gravel; contains
principally quartz with a few green
o = o O

Clay, red-tan; contains thin hard limy
layers from 231 to 231.2 ft and at 236.5
ft, while sandy below 237 ft............ ...,

Sandstone, moderately calcareous, light
brownish-gray; fine-texture, consolidated
and very calcareous from 243 to 247 ft..........

Silt, clayey to sandy, light greenish-gray;
contains very fine to fine sand.................

Sandstone, silty, light-brown; fine-texture,
slightly consolidated..... ..ottt nnnnnnnn

Silt, sandy, light greenish-gray; contains
fine sand, less sandy below 263 ft, with
some calcareous layers below 267 ft.............

Sand, silty, light greenish-gray; texture
grades from very fine to fine with some
10T T e R 1

Silt, slightly clayey to slightly sandy,
light greenish-gray . ...ttt ettt

Sand, slightly silty, light brownish-gray,
in part light-green; texture grades from
very fine to medium with a trace of coarse
L0 VeIY COBE S . vttt ittt et ettt et teete et

Silt, slightly clayey to sandy, light
brownish-gray with a green tin; contains
very fine sand. .. ... .. e e

Sand, slightly silty, light brownish-gray;
texture grades from very fine to medium

Silt, slightly clayey to sandy, light
greenish-gray; contains very fine sand..........

Sand, light brownish-gray with some pink
grains; texture grades from fine to very
coarse with some fine gravel; contains
some S1lty layersS. ...t ittt e e e

Clay, silty to sandy, light greenish-gray;
contains very fine sand

.........

.........................
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203.

210.

226.

231.

241.

251.
255.

258.

270.

280.

286.

291.

293.
302.

306.

310.

320.



Sand and gravel, 1light brownish-gray with
some pink and light-green grains; texture
grades from fine sand to fine gravel with

a trace of medium gravel....... .o i 320.

Cretaceous System - Upper Cretaceous Series -~ Montana Group:
Pierre Formation:

Clay, very calcareous, light-gray with a

slight limonitic-stain......uiei it enennnnnn 323.
Clay shale, very calcareous, medium-gray.......... 326.

Clay shale, moderately calcareous, dark-
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04N 18W 04BABB 24-A-48

Test Hole #24-A-48
(4-18-4babb)
Harlan County

Location: NW NW NE NW Sec. 4, T. 4 N., R. 18 W., approximately

9 ft south and 1,400 ft east of northwest corner.

Ground elevation: 2,339.81 feet (i). (Ragan 7.5 min. guadrangle)

Depth to water: 198.7 feet, (August 19, 1948).

Quaternary System, undifferentiated:

Soil and road fill: silt, dark-brown.............
Soil: silt, medium-broOwWn. .. ... ..ot tieennnenens
Silt, dark brownish-buff to medium-buff;

contains a few calcareous rootlets,

gastropod shells and limonite nodules...........
Silt, soil-like, dark reddish-brown...............
Silt, dark reddish-buff to medium-buff............
Silt, sandy, to sand, grayish-buff; contains

very fine to fine sand......... ... i
Silt, sandy, medium-buff with red tint;

contains very fine sand......... i,
Silt, slightly clayey, light-gray.................
Silt, sandy, light-gray; contains some fine

o 1= V= 3
Silt, slightly clayey, medium=-gray...........e.e...
Silt, sandy, medium brownish-buff to grayish-

tan; contains some medium gravel below

A
Sand and gravel, orange, gray, pink and

vellow; texture grades from coarse sand

to medium gravel. ... ..ttt e e e e

Tertiary System - Miocene Series - Ogallala Group:

Silt, sandy; contains fine sand and some

interbedded layers of very calcareous

= e o
Sandstone, very calcareous; contains some

calcareous silt below 270 ft. ...,
Silt, sandy, light-gray; contains very fine

=0 T
Sand, grayish-tan; texture grades from fine

O Medium. v vttt e e e e
Silt, sandy, slightly calcareous, medium-

o
Sandstone, fine-grained, moderately cal-

careous, light-gray with pink tint; contains

some silt from 307 to 310 ft
Marl, light-blue to light-gray

....................

....................
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Depth, in feet
From To
0.0 1.0
1.0 3.0
3.0 30.5
30.5 33.0
33.0 93.0
93.0 100.0
100.0 137.0
137.0 143.0
143.0 147.0
147.0 156.0
156.0 175.0
175.0 254 .0
254 .0 258.0
258.0 286.0
286.0 296.0
296.0 300.0
300.0 307.0
307.0 320.0
320.0 330.0



Siltstone, very calcareous, light-gray with

Tor=3 s R & o X iR 330.0 343.
Marl, WhiCe . v i it ieeeniieennneeensooaoenoesens 343.0 343.
Siltstone, greenish-gray......coeeueeeriinennerons 343.2 350.
Sand, silty, light-gray with green tint,

vellow to tan tint below 370 ft................. 350.0 371.
Sand and gravel, light yellowish-gray;

texture grades medium sand to fine gravel....... 371.0 383.
Silt, sandy, light yellowish-gray; contains

very fine sand. ... ...ttt e e 383.0 411.
Sand, light grayish-tan; texture grades

from fine £O COABLSE. i v i i it ittt ittt e nnnenasons 411.0 427.
Silt, sandy, moderately calcareous, light-

gray; contains fine sand.........iiiiiiiiien 427.0 436.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Quartzite, red. ...t e e e e 436.0 437.
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04N 18W 17ADDD 23-A-48

Test Hole #23-A-48
(4-18-17addd)
Harlan County

Location: SE SE SE NE Sec. 17, T. 4 N., R. 18 W., approximately
2,607 ft south and 21 ft west of northeast corner.
Ground elevation: 2,297.0 feet (i). (Ragan 7.5 min. guadrangle)
Depth to water: 168.6 feet (August 13, 1948).
Depth, in feet

OUTO OO

From To
Quaternary System, undifferentiated:
Soil and road fill: silt, medium-brown........... 0.0 0.
Soil: silt, light-brown..........uiiuiiininnnens 0.6 1.
Silt, light-buff to dark-buff......... ... 1.0 10.
Silt, soil-like, dark reddish-brown............... 10.0 13.
Silt, reddish-brown to dark buff.................. 13.5 30.
Silt, sandy, light-gray to brownish-gray;
contains very fine to coarse sand............... 30.0 55.
Sand, brownish-gray to pink; texture grades
from fine to coarse. . ... i i i e e e 55.0 62 .

Silt, moderately calcareous, medium reddish-
buff; contains a few calcareous nodules,
medium-buff from 90 to 105.5 ft, light-

gray below 105.5 ft. ..ttt i i 62.0 110.
Silt, sandy, light grayish-tan; contains

very fine sand. ... .. e e e e 110.0 114.
Sand, light grayish-tan; texture grades from

fine to medium. ..o v it ittt e et e e 114.0 142,

Sand and gravel, gray and pink with some
orange; texture grades from coarse sand

L0 COAYSE gravel. . vttt it ittt ittt e 142.0 239.
Sand, grayish-tan; texture grades from fine

O MEAIUM . v ittt et et e et i et e e e e e e e 239.0 242,

- Sand, silty, grayish-tam.........c.uinee.. 242.5 244 .

Sand and gravel, gray to orange and pink;
texture grades from coarse sand to medium

e o= T = 244.0 268.5
Sand, grayish-tan; texture grades from fine

oo S 11V e I8 £ R 268.5 270.
Silt, sandy, grayish-tan; contains fine

L% o 270.0 273.
Sand and gravel, gray to orange; texture

grades from coarse sand to fine gravel.......... 273.0 277.0
Silt, sandy to slightly clayey, light-gray;

contains fine sand. ... .. ... i e 277.0 289.0
Sand and gravel, gray to orange and pink; '

texture grades from coarse sand to coarse

e =V = 289.0 307.0
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Tertiary System - Miocene Series - Ogallala Group:
Silt, moderately calcareous, light-gray with

green tint, very calcareous below 310 ft........ 307.

Silt, sandy to slightly clayey, slightly
calcareous, light-gray, tan tint below

7 v 315.

Sand and gravel, grayish-tan; texture grades

from medium sand to fine gravel................. 330.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, light-gray to medium gray with some

1imon it il —Staim. v v o e v e e e e e e e e e e e e 355,
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315.
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04N 18W 33BBBB 22~A-48

Test Hole #22-A-48
(4-18-33bbbb)
Harlan County

Location: NW NW NW NW Sec. 33, T. 4 N., R. 18 W., approximately

39 ft south and 81 ft east of northwest corner.

Ground elevation: 2,203.0 feet (i). (Ragan 7.5 min. gquadrangle)
Depth to water: 92.3 feet (August 13, 1948).
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, Jlight-tan. ...ttt et et 0.0 0.6
Soil: silt, medium-brown to dark-brown........... 0.6 6.0
Silt, medium-buff to dark-buff.................... 6.0 30.0
Silt, slightly clayey, light-gray with some
TG o 0 Rt = ot 1 o U 30.0 40.0
Sand, to silt, sandy, grayish-tan; texture
grades from fine to medium........v.ccr it 40.0 52.5
Sand and gravel, grayish-tan to orange and
pink; texture grades from medium sand to
COAESE GraVe L. i ittt it ittt it ettt taeneneeenas 52.5 143.5
Si1lE, SANAY . ¢t ittt e e e e e e e e e e 143.5 147.5
Sand and gravel, grayish-tan to orange and
pink; texture grades from sand to coarse
JEaAVEL . o ittt ittt et e e e e e e e e e e e e 147.5 154.5
Tertiary System - Miocene Series - Ogallala Group:
Silt, slightly sandy, tan........c.uiieeinnnnnnn. - 154.5 162.5
Silt, very calcareous, white.......... ... 162.5 164.5
Sandstone, moderately to very calcareous,
grayish-white; contains a few calcareous
e Lo ) oAt 18 = ol = 164.5 195.0
Silt, very calcareous, grayish-white;
contains a few sand grains, and slightly
calcareous below 205 ft. ... . ittt 195.0 229.0
Silt and gravel, interbedded............ ... ... 229.0 234.0
Sand and gravel, brownish-gray to pink;
texture grades from coarse sand to medium
L gTAVE L L e e e e e e e e e e e e e e e e e, 234.0 250.0
Cretaceous System - Upper Cretaceous Series -~ Montana Group:
Pierre Formation:
Shale, silty, moderately calcareous, light-
gray to dark-gray. . ...ttt e 250.0 270.0

111



04N 20W O01DAAD 27-B-48

Test Hole #27-B-48
(4-20~1daad)
Harlan County

Location: SE NE NE SE Sec. 1, T. 4 N., R. 20 W., approximately
2,192 ft north and 12 ft west of southeast corner.
Ground elevation: 2,294.0 feet (1i). (Mascot 7.5 min. guadrangle)
Depth to water: 127 feet (August 12, 1948).
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil and road fill: silt, medium brownish-
L a2 0.0 0.
Soil: silt, dark brownish-gray.........coeieeno.. 0.5 3.
Silt, brownish-buff with slight gray tint......... 3.0 3

Ul O Ul

Silt, slightly clayey, buff-gray with slight

brown taint. ... e e e e e 3.5 4.
Silt, moderately calcareous, buff-gray,

contains a few gastropod shells below

15 T 4.0 28.
Silt, soill-like, reddish-Drown. .. ....ov v ennnenn 28.5 32.
ST oA o T O 32.5 35.

Silt, slightly clayey, moderately to very

calcareous, grayish-tan; contains a few

calcareous nodules below 38 ft.................. 35.0 40.
Sand, silty to silt, sandy, in part very

.calcareous, brown; contains very fine to

medium sand with some coarse sand........c.coo.... 40.0 56.
Silt, very calcareous, white with brown

Lo o oI 56.0 60.
Silt, in part sandy, moderately to very

calcareous, brownish-gray to buff; contains

very fine to medium sand, coarser below

S0 o 60.0 90.
Sand, silty, light-brown; fine texture sand....... 90.5 94.
Silt, slightly sandy, very calcareous,

light-gray. .« ottt ittt e e e e e e e e 94.5 95.
Sand and gravel, brownish-gray to pink;

texture grades from fine sand to coarse

gravel, in part iron-stained.................... 95.0 178.

Tertiary System - Miocene Series - Ogallala Group:
Silt, slightly clayey, brownish-buff.............. 178.0 181.
Silt, sandy, brown-gray to light-gray, very

calcareous from 181.5 to 184 ft........viunn.. 181.5 191.

Silt, in part sandy, very calcareous, white....... 191.0 194.

Sandgtone, very calcareous, light-green to
whlte; texture grades from very fine to
e 2 194.0 205.
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Sand, silty, very calcareous, light-gray;

texture grades from very fine to medium......... 205.

Sandstone, moderately to very calcareous,
light greenish-gray; texture grades from
very fine to medium; contains a few

sandy S11t layerS......ueeecrennn et 207.

gilt to claystone, moderately to very

calcareous, light-gray.......cceeeeneeeanneen s 233.

Silt, sandy to slightly clayey, light
greenish-gray; contains very fine sand,
and a hard calcareous layer from 238 to

238.5 Fh ittt iie ittt s 235.

Clay, silty, to silt, clayey, light greenish-
gray, brown and slightly calcareous below

244 .5 f£L. .. e e e e 240.

Silt, clayey, moderately calcareous, light-
gray; contains gravel below 259.5 ft,
which consists of reworked limestone and

limonite fragments. ...... vttt 255.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, moderately calcareous, light-gray to
yvellowish gray; light-gray with yellowish
tint below 284.5 ft; limonitic-stained

contains a few aragonite fragments.............. 260.

Clay shale, moderately calcareous, medium-

gray; dark-gray below 315 ft......... ... 305.
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04N 20W 25AAAA 19-U-41

Test Hole #19-U-41
(4N-20W-25aaaa)
Harlan County

Location: Northeast corner of Sec. 25, T. 4 N., R. 20 W.,
corner on south side of road.

Ground elevation: 2,280 ft. (t). (Mascot 7.5 min. guadrangle)

Depth to water: caved at 149.6 ft., (October 18, 1941)

Quaternary System, undifferentiated:

Silt, bUff . . i e e e e e
Silt, dark brown to reddish (eold soil)............
Silt and silty sand, reddish buff.................
Silt and silty clay, reddish buff, limy

streaks. .. i e e
Clay, silty, limy, reddish buff to white..........
Silt, reddish buff, some limy concretions.........
Sand, silty, clayey, reddish buff, some red

=V Y
Gravel, medium to coarse, red, good......cvuvuuu...
Clay, silty, Sandy, LAY ..« .t teneeonenos oo
Sand, silty, clavey, Lal. ... ..ttt it ttnneoneen.
Sand, coarse, clayey, cuts in large pieces........
Gravel, fine to coarse, red...... .t
Gravel, fine to coarse, red, some black

gravel. . .o i e e e e et e e e e e e e
Gravel, medium to coarse, more coarse black

o = T =
Gravel, fine to coarse, pinkish to red, no

DLlaCK . it i e e e e e e e e e
Clay, sandy, soft, tan......... i,
Clay, limy, soft, whitish........ ...
Clay, sandy, Lall.. ...ttt ittt tnnenneeinnennn
Gravel, fine to medium, dirty........coiiiiiiii..

Clay, sandy, reddish buff.......... .. .. . o
Gravel, fine to medium, reddish, some tan sandy

clay in upper part, POOL ... vttt nnnnnn

Tertiary System - Miocene Series - Ogallala Group:

Sand, clayey, greenish gray........ooiiiiiiiinin...
Clay, sandy, hard, compact, limy, white...........
Clay, sandy, greenish gray, some fine red

Gravel ... i e e e e e e e e e e e e e
Clay, sandy, soft, greenish gray..................
Gravel, fine, red, some greenish gray sandy

Lo N
Gravel, fine to medium, loose, red, clear.........
Clay, gray, small amount of sand........euiuunnn
Gravel, fine to coarse, red, good........cu....
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From

0.
27.
30.

67.
72.
78.

[oNoNoNoNeoN®]

QO OO OO
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To

27.
30.
67.

72.
78.
84.

96.
123.
127.
132.
138.
155.

170.

178.

188.
198.
202.
206.
212.
215.

221.

224.
227.

235,
246.

260.
267.
271.
286.

75 ft. west of

Depth, in feet

loNeoNe]

O OO

O OO TC OO

o
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leoNe] [eNe)

leNoNoNe!



Gravel, fine to coarse, red, about 1 foot of

silty clay at 286 fh. ...ttt 286.
Sand, clavey, SOfL, gray.. ...t iiiie e 290.
Gravel, fine to coarse, loose, red, clear......... 294.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, yellow, rusty to light steel gray.......... 319.
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