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INTRODUCTION

In 1930, the Conservation and Survey Division (CSD) of the
University of Nebraska and the U.S. Geological Survey (USGS) 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
CSD with financial assistance from other government agencies.

The map in this report (see figure 1) 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, most test holes
have been logged electrically (see sample e-log in figure 2). 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 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 CSD or in press.
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Fig. 1. Test-hole location map of Howard County.



Figure 2. Howard County sample geophysical log 16-11-36aaaa (53-A-57)
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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 3, 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. For example, a test hole located in the SW NW
SW NW section 31-10N-10W is also located as 10-10-31lbcbc or
10 10W 31 BCBC.

The logs of test holes drilled by the United States Bureau of
Reclamation (USBR) are included in this report. Test holes were
drilled in 1965 as a part of the Mid-State investigation to supplement
the grid pattern of test drilling previously established by CSD and
the USGS. Samples, field logs, and geologic logs are on file with
CSD. Test holes were drilled with hydraulic rotary equipment. Some
intervals were sampled with use of a split spoon or by coring
equipment. The author, and/or Frank A. Smith, CSD geologist emertius,
visually examined all of the available samples (some were submitted
for laboratory analysis).

The author or other CSD scientist examined the available samples
microscopically. The age of sediments in the paleovalley fills is in
question. Although included with the Quaternary in this report, some
of the sediments may be late Tertiary (Pliocene) in age. Likewise
there is a fine-grained Tertiary unit underlying typical Ogallala
sediments. The sediments are probably a part of the Ogallala Group.

Test holes are arranged in this publication by township, range

and section starting with 13N-9W and progressing numerically to
13N-10W and then to 14N-9W and so on.

viii
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13N 09W OlAAAD 14-A-51
13-9-1laaad
14-A-51
Howard County

Location: SE NE NE NE, 377 ft S and 8 ft W of NE cor sec. 1-13N-9W

Ground elevation: 1,841.1 ft (i)
Depth to water: 23.17 ft 7/24/51

Depth, in feet
From To
Quaternary System, undifferentiated:
Sand, silty, sand is very fine to medium, medium
brown; light brown 1 to 5 ft; dark brown 5 to 7
3 0.0 9.0
Sand, slightly silty, very fine to medium, light
el 7 o 9.0 10.3
Silt, slightly clayey, sandy, sand is very fine,
light brown...... ... ittt iii. 10.3 11.0
Sand, slightly silty, sand is very fine to medium,
light browWn. ... .. ittt it it e e et 11.0 12.7
Silt, very sandy, sand is very fine to fine, light
03 el ) 7" o K 12.7 13.3
Sand, slightly silty, sand is fine to coarse, quartz
with some pink silicates; silt lenses 6.2 to 6.5
ft and 17 to 20 ft.............. e e e e 13.3 20.0
Clay, silty, very light gray, limonitic nodules,
blocky structure. ... ...ttt 20.0 20.5
Sand, slightly silty, sand is very fine to medium... 20.5 23.7
Silt, very clayey, very light gray, many limonitic
nodules and rootlets. ... ...ttt i 23.7 25.0
Sand, very fine to medium, white opaque quartz...... 25.0 30.0
Silt, slightly clayey and sand interbedded, sand is
very fine to fine, light brownish-gray, iron stain
and limonitic rootlets.... ...t iiiieenn.. 30.0 33.0
Sand, very fine to fine with some medium and trace
of coarse, quartz with dark and pink grains; much
medium sand 35 to 40 ft....... ..t i, 33.0 50.0
Sand, fine to coarse, a little very coarse, quartz
with pink silicates...... ..t 50.0 60.0
Sand, very fine to very coarse, trace of fine
gravel, quartz with some pink, green and rare
anorthosite grains; approximately 30 percent
coarse sand; more very coarse sand and fine
gravel below 70 ft..... ... . e 60.0 76.0
Sand and gravel, quartz with common pink and green
Silicates; 25 percent gravel; 50 percent gravel
below 80 ft. ... ittt ittt et it ieiieeenn 76.0 90.5
Silt, slightly clayey, light-gray; contains small
pelecypod shells. ... ...t iienn 90.5 94 .5
Silt, very clayey, light gray.......c.oiiiio... 94 .5 99.5



Silt, slightly clayey , slightly sandy, light brown-
18h gray. . i e 99.5 101.
Sand, very fine to medium, some coarse and very
coarse, mostly dark silicates; a little fine
gravel below 105 ft; slightly silty 110 to 115 ft,
50 percent fine to medium sand; thin silt layers
115 to 120 ft; peat layers 137 to 137.5 and 140 to
140.1 ft, also thin clay layer 137 to 137.5 ft.... 101.0  140.
Sand, very fine to very coarse, a little fine
gravel, approximately 60 percent fine to medium
sand; silt layers 150 to 153 ft; slightly finer
below 155 ft. .. ...t 140.1 170.
Sand, very fine to coarse, mostly fine to medium
sand, quartz with light and dark silicates; some
green silicates below 180 ft; thin silt layers 214
to 215 ft and 222 to 223 ft, brown................ 170.0 223.
Sand, very fine to medium, a little coarse sand,
much medium sand, quartz with light and dark sili-
cates; silt layer 248 to 249.5 ft, snail shells;
mostly quartz and light colored silicates below
249.5 ft; contains a little coarse sand, clay and
chalk grains and pelecypod shells below 264 ft.... 223.0 274.
Silt, coarse grained, light gray, sandy below 278
ft, sand is mostly very fine; medium gray below
278 . e e 274.0 283.
Sand and gravel; contains many lithic grains of
Chal k. L e 283.5 285.
Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:

Shale, chalky, white and yellow to 285.7 ft, light .
gray below. . ... ... . e 285.5 300.



13N 09W 19AAAD USBR Profile 13({a)

13-9-19aaad
USBR Mid-State Division (Profile 13)
Howard County

Location: SE NE NE NE, 500 ft S and 44 ft W of NE cor sec. 19-13N-9W
Ground elevation: 1877.9 ft (1)
Depth to water: 6 ft 5/18/65
Note: Log compiled from sample descriptions by
F.A. Smith and interpretation of USBR
geologic and field logs
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, slightly clayey, slightly sandy, sand is very
fine with a little fine, dark brown-gray.......... 0.0 0.8
Silt, moderately clayey, very slightly sandy, sand
is very fine, pale yellow; light yellow-brown

below 4 fh...i ittt ieeeeeneeeeeenaeonanannasas 0.8 11.0
Sand, very fine to medium, slightly silty 11 to ‘

AboUt 42 ft..ieeriiiieeenesieneeeanesoesoasannsans 11.0 65.0
Sand, fine to very coarse, much fine to medium sand,

contains a little gravel up to 3/8 inch........... 65.0 76.0

Sand, slightly gravelly, fine sand to fine with a
trace of medium gravel up to 3/8 inch, approxi-
mately 20 percent gravel.... ..ottt toesnesnennas 76.0 91.0
Silt, moderately clayey, slightly sandy, sand is
very fine, very pale brown, in part slightly cal-
careous, firm, massive, medium thread, no
dilatancy; moderately calcareous below 158 ft,
some limy fragments. ... oottt eneeennneens 91.0 177.0
Silt, clayey, may be Pierre shale, sample appears
to contain some sand and limy fragments, mod-
erately calcareous, brown with some yellow-brown.. 177.0 182.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, “fat clay”, medium plasticity, color grades
from yellow and yellow-brown in upper part to
dark gray at 184 ft. ... ...ttt nnnnnanns 182.0 185.5



13N 09W 24AAAA 15-A-51

13-9-24aaaa
15-A-51
Howard County

Location: NE NE NE NE, 75 ft S and 10 ft W of NE cor sec. 24-13N-9W
Ground elevation: 1805.1 ft (i)
Depth to water: 3.0 ft 7/24/51

Depth, in feet

From To
Quaternary System, undifferentiated:

Road fill. ... iiiiiiiiiitiiiitieeeseneeesennnnnnnnnen 0.0 0.5
Silt, moderately clayey, dark gray.....ceeeeeeeeenne.. 0.5 1.0
Silt, slightly clayey, sandy, sand is mostly very

fine, light grayish brown....... @ttt it i e 1.0 3.5
Silt, very clayey, light brown, slightly calcareous. 3.5 4.5
Silt, moderately clayey, light medium brown-gray,

moderately CalCareOUS .. e e eeeneeenneesonnacnanens 4.5 5.5
Silt, slightly clayey, light brownish gray, mod-

erately calcareous, a few limy nodules............ 5.5 6.5
Silt, light brownish gray, small iron oxide nodules,

trace of limy nodules, slightly calcareous........ 6.5 9.0
Sand, slightly silty, sand is very fine to medium,

principally QUArtZ. ...ttt enneeeeereeneeenanenns 9.0 10.0

Sand, very fine to very coarse, a little fine

gravel, much medium to coarse sand, quartz with

pink feldspar, iron stained in upper foot;

slightly finer grained below 25 ft, a few greenish

Sllicates. . vttt ittt it e e ettt e 10.0 30.0
Sand and some gravel, medium to very coarse sand

with 25 percent fine gravel, quartz with much

feldspar and some green silicates.........cvuevu... 30.0 35.5
Silt, clayey, light gray to 36.5 ft, light brownish
gray beloW. . i ittt ittt ittt ettt 35.5 37.0

Silt, moderately clayey, light brownish gray; pale

brown, slightly more clayey 38.5 to 43.5 ft; very

clayey below 43.5 ft...i.iii ittt iiinnenennnn. 37.0 44.0
Silt, slightly clayey, slightly sandy, sand is

mostly very fine, noncalcareous with some limy

areas, light brownish gray; light grayish brown

below 46 ft; slightly more clayey below 52 ft..... 44.0 53.0
Silt, slightly clayey, very pale brown, granular

structure below 54 ft; slightly sandy and silt is

coarse grained below 55 ft....... . ... 53.0 60.0
Silt to siltstone, poorly indurated, light brown,

granular to blocky structure; contains volcanic

ash layer inupper 3 ft....c it iiinennn. 60.0 64.0



Silt, slightly sandy, silt is coarse, sand 1is very

fine, light grayish brown............ccceeeveene.n 64.0 66.
Silt, moderately clayey, light brown to light brown-

gray, pale brown below 68.5 ft; slightly clayey

below 68.5 Fh.u.ieeeeeesoneseenenonseesooaaenansssss 66.0 73.
silt, slightly clayey, light brown, contains limy

nodules below 75 ft; moderately calcareous 76.5 to

80 ft; limy areas below 80 ft...........cccnnenn. 73.5 87.
Silt, clayey, very light brown, moderately to very

CALCALEOUS e v vt s vaeeeasseseensenaacsesanannssoeasss 87.5 89.
Silt, slightly clayey, light brown, moderately

calcareous, contains a few limy nodules........... 89.0 95.
Silt, sandy, contains very fine sand, very light

brown, vVery CalCareOUS.....-cececeeooncereansscnaons 95.0 98.

Silt, moderately clayey, very light brown, moder-
ately calcareous; contains hard limy layers or
nodules below 105 ft... ..ttt 98.0 110.

Silt, poorly indurated as siltstone, light brown,
granular to blocky structure, very calcareous;
essentially noncalcareous 120 to 135 ft and mod-

erately calcareous below 135 ft....... ...t 110.0 145.
Silt, slightly clayey, light yellow-brown, mod-

erately CalCareOUS. . i it ittt annnnes 145.0 157.
Silt, moderately clayey, light brown, slightly cal-

CALEOUS 4 s o s o st s et esnsousseensoeennosesessnnssnens 157.5 160.
Silt, very clayey, light yellow-brown, very cal-

careous, contains a few chalk grains.............. 160.0 160.

Cretaceous System - Upper Cretaceous Series - Colorado Group:
Niobrara Formation:
Shale, chalky, yellow and white, very calcareous;
very light gray below 167.5 ft....... . ... 160.5 175.



13N 09W 31DDDA USBR Profile 13(b)

13-9-31ddda
USBR Mid-State Division (Profile 13)
Howard County

Location: NE SE SE SE, 503 ft N and 30 ft W of SE cor sec 31-13N-9W
Ground elevation: 1868.5 ft (i)
Depth to water: 5.2 ft 8/9/65
Note: Log compiled from sample descriptions by
F.A. Smith and interpretation of USBR
geologic and field logs
Depth, in feet
From To
Quaternary System, undifferentiated:
Sand, silty, sand is very fine to fine with some
medium, 10 percent organic silt, no thread, dark
ol @) o Rl o= Y 0.0 0.8
Sand, moderately silty, principally very fine to
fine, 70 percent low plasticity fines, pale olive,
slightly rusty stain, very slightly calcareous.... 0.8 1.5
Silt, very clayey, slightly sandy, 90 percent medium
plasticity fines, medium thread, no dilatancy,
dark gray (buried soil)....c.iiiiiiiiiiniiennennn 1.5 7.0
Silt, moderately clayey, very slightly sandy, fine
sand, 85 percent low to medium plasticity fines,
medium thread, no dilatancy, pale yellow, a few
iron-oxide streaksS... ...ttt ittt ittt 7.0 16.0
Sand, slightly silty, very fine to fine with a
little medium sand, 12 percent non plasticity
fines, thin dark lenses of dark gray silt, sat-

Urated. i it ittt ittt it e ittt et et e 16.0 35.0
Sand, fine to very coarse, 15 percent fine gravel,
trace of gravel up to 1/4 inch....... ... v, 35.0 70.5

Tertiary System - Miocene Series - Ogallala Group:
Silt, slightly clayey, slightly sandy, principally
very fine sand, 75 percent low plasticity fines,
lightly cemented as sandstone, some volcanic ash,

noncalcareous, light yellow to light greenish

LAY 4 s e s s s s oaonsosnsnsonasonsssnessssonennennennas 70.5 79.0
Silt, very clayey, slightly sandy, sand is very
fine, light 0livVe gray...ee.eeeeeeeeeeeennenennenns 79.0 82.0

Sand, moderately silty, slightly clayey, sand is

very fine to medium, moderately calcareous, light

0liVe—gray. eeeeeeneeeesesseoonasesssesasannnnannas 82.0 85.0
Silt, slightly clayey, slightly sandy, pale yellow

brown, moderately calcareous, considerable vol-

0T o e I o - - o 85.0 88.0



Sandstone, silty, sand is very fine to fine with
some medium, poorly consolidated, some limy areas,

root casts and concretions, light olive-gray......
silt, moderately clayey, moderately sandy, sand 1is

very fine to fine with some medium, in part cal-

careous, light olive-gray......eeeeeeeeereccccccnn 96.0 103.0

88.0 96.0



13N 10W 07CCC 06-31 and 6a-31

13-10-7ccc
6-31 (also 6a-31)
Howard County

Location: SW SW SW sec 7-13N-10W (distances not recorded)
Ground elevation: 1837 ft (i)
Depth to water: 4.8 ft 7/6/31
Depth, in feet
From To
Quaternary System, undifferentiated:
Sand, fine, dark gray to 0.9 ft, buff to gray below. 0.0 7.0
Sand, fine to coarse, a little fine to medium
gravel, common green, some dark grains, contains
rounded grains of dark gray and green clay and a
few 1imy grains...... e i ittt ettt nnnennnn. 7.0 31.0*
Note: 7 to 22 ft in 6a-31 (100 ft S of 6-31)
Tertiary System - Miocene Series - Ogallala Group:
Clayey to sandy silt and sandstone, light greenish
and whitish-gray, in part very calcareous, hard
layers 76 to 77 and 98 to 99 ft...... ... 31.0 100.0
Clayey to sandy silt with some silty clay and hard
limestone layers or nodules, buff-gray and very
light greenish gray; much clay below 114 ft....... 100.0 118.5
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Note: samples poor, top of Pierre may be at 119 or
121.5 ft
Clay, yellow and white, very hard layer 119 to 121.5
e 118.5 124.0



13N 10W 19ABBA 27-A-44
13-10-19abba
27-A-44
Howard County

Location: NE NW NW NE, on S shoulder of road and approximately 0.1

mile E of NW cor NE1/4 sec 19-13N-10W

Ground elevation: 1858 ft (t) Dannebrog 7.5 min. quadrangle

Depth to water: 4.9 ft 8/5/44

Quaternary System, undifferentiated:
Silt, sandy, dark gray...eeeeeeeeeeeeaesan et e
Silt, sandy, yellow and gray, contains some fine
gravel 9 to 14 ft and a trace of fine to medium
gravel below 14 ft.....iiiini ittt neeenenennss
Sand and gravel, quartz with pink silicates.........
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, clayey and silty, light greenish gray,
contains some rooLletsS. . iiii ettt eneeaennns
Sandstone, silty, moderately well indurated, very
calcareous, abundant rootlets........cciieiiinnn.
Sandstone, silty, slightly indurated, light greenish
and whitish gray, calcareous, some hard layers,
common roOLlets. i v ittt it sttt ittt eneannenss

Depth, in feet
From To
0.0 5.0
5.0 29.0
29.0 42.0
42.0 49.0
49.0 55.0
55.0 109.0



13N 10W 29BB 07-31

13-10-29bb
7-31
Howard County

Location: Contradictory information, probably near north line NW NW
sec 29-13N-10W
Ground elevation: 1890.07 ft (i)
Depth to water: 12.2 ft 7/15/31
Note: no samples, log from WSP 779 p. 70
Depth, in feet
From . To

Quaternary System, undifferentiated: -
Sand and soil; 8 inches of dark sandy loam at top;
remainder is fine quartz sand except a 2-inch
layer of gravelly sand at bottom.................. 0.0 2.0
Clay, yellowish at the top and gray lower down;
looks much like loess clay; friable, somewhat

= 0 T 3 2.0 9.0
Sand, gray, medium to fine texture; lower part con-
tains admixture of coarser sand and fine gravel... 9.0 28.0

Sand, fine to coarse; fine gravel, coarser- and
finger-layered; lower 2 ft somewhat greenish; thin

clay layer at bottom. e e e ettt e eeeeeennn.. 28.0 55.0
Sand and gravel; upper 2 ft finer and greenish gray,

lower 10 ft pinkish and coarser.........eeeueuu.... 55.0 67.0
Sand, gray; very little gravel........ueeeuuunmennnnn. 67.0 74.0
Sand and gravel, in equal amounts, greenish gray.... 74.0 85.0
Gravel, coarse; sSOme Sand....uueueeneeeneeeneennnnnn. 85.0 96.0
Sand and gravel, coarse granitic gravel; lower 11 ft

COAXSE gravel..ui i ittt toneenneeeeeeneneneeennnns 96.0 112.0

Tertiary System - Miocene Series - Ogallala Group:
Sand, fine, greenish gray and whitish, indurated
with calcium carbonate in a “limy grit”, hard and
soft layers, much silt and some clay.............. 112.0 157.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, whitish to dark bluish gray, sticky, tough;
some parts ocherous yellow, somewhat calcareous... 157.0 167.0
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13N 10W 32DDDD 28-A-44

13-10-32dddd
28-A-44
Howard County

Location: SE SE SE SE, near SE cor sec 32-13N-10W

Ground elevation: 1920+ ft (t) St. Paul SW 7.5 min. quadrangle

Depth to water: 23.3 ft 8/5/44
Note: Field log and samples of questionable quality

Quaternary System, undifferentiated:
Sand, fine. ... ittt e et eneeeeeseeeeoaananenaanaaas
Silt, “loess”, yellow to light gray.........coveo...
Sand and gravel, fine to medium, some clay 50 to 55
ft and 70 to 75 ft, common gray silicates below
<O
Silt, clayey, light gray, may be some sand in inter-
val, logged as blue 1n COlOT...ie it e eeenaas
Silt, clayey, light brown.........iiiiiiiiiineeennnn
Tertiary System - Miocene Series - Ogallala Group?:
Logged as rock and lime rock, white to very light

11

Depth, in feet
From To
0.0 5.0
5.0 50.0
50.0 100.0
100.0 110.0
110.0 130.0
130.0 140.0



13N 11W 04CBCC 29-A-44

13-11-4cbecce
29-A-44
Howard County

Location: SW SW NW SW, approximately 0.25 mile N of SW cor sec 4-13N-
11w
Ground elevation: 1928 ft (t) Dannebrog 7.5 min. quadrangle
Depth to water: Not measured
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, clayey, dark gray to light brown.............. 0.0
Silt, clayey, brownish gray.........ceueeeiiineennnnn 5.0
Silt, light gray, some yellow brown limonitic
streaks, moderately calcareous, contains shell
fragments. .. ..ttt ittt i et e e e 9.0 39.0
Silt, light and dark gray, calcareous, contains
gastropods and a trace of gravel.......iiiin.... 38.0 44.0
Silt, light and dark gray, contains some organic
material and lithic gravel grains 69 to 74 ft..... 44.0 74.0
Logged as clayey silt, light gray and tan, contains
organic material; sample contains considerable
sand and lithic grains..........iiti it innnnnn. 74.0 89.0
Logged as above, sample mostly sand and gravel with
Jithic grains. . it ittt e it ittt it eetianeannn 89.0 95.0
Silt, clayey and sandy, sand is probably mostly
fine, light brown, calcareous, some volcanic ash
and ashy silt 95 to 100 and in interval 105 to 110
ft; nodular limestone in interval 105 to 112 ft... 95.0 112.0
Silt, slightly clayey, sandy, principally very fine
sand, slightly indurated, light brownish gray and
light brown, calcareous, a few root casts and limy
o 112.0 139.0

5.0
9.0
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13N 11W O8DAAA 30-A-44
13-11-8daaa
30-A-44
Howard County

Location: NE NE NE SE, near NE cor SEl/4 sec 8-13N~11W
Ground elevation: 1911 ft (t) Dannebrog 7.5 min. quadrangle
Depth to water: 35.2 ft 8/8/44
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, moderately clayey, slightly sandy, sand is
very fine, dark gray; contains some carbonaceous
material 5 to 10 ft; medium dark brown-gray below
5 T A 0.0 20.0
Silt, slightly clayey, very slightly sandy, sand is
mostly very fine, light gray with some mottled
yellow and dark gray; light olive-gray below 25
ft; slightly calcareous below 30 ft; contains some
shell and wood fragments 35 to 45 ft; slightly
more clayey below 50 ft...... i, 20.0 +60.0
Sand, fine to very coarse with a little gravel, con-
tains some peaty silt, wood and shell fragments
and 1imy gainS ... eu oot ienoeneeennenonesacaesoss +60.0 +65.0
Silt, slightly clayey, slightly sandy, sand mostly
very fine to fine, light brownish gray and light
brown, some limy areas; contains a few root casts
below 110 ft. . ie ittt ittt eeeneeeeeannnnsenns +65.0 129.0

13



13N 11W 08DDDD 31-A-44

13-11-8dddd
31-A-44
Howard County
Location: SE SE SE SE,
8-13N-11W
Ground elevation:

40 ft S of schoocl house and near SE cor sec
Depth to water:

1914 ft (t) Dannebrog 7.5 min.
47.5 ft 8/10/44

quadrangle
Depth, in feet
From To
Quaternary System, undifferentiated:
Soil and road fill; clayey to sandy silt, dark
o035 o W 0.0 5.0
Silt, slightly clayey, light gray, some yellowish
brown staining, moderately calcareouUS............. 5.0 35.0
Sand, silty, gray, moderately calcareous, contains
a few shell fragments....... ... 35.0 +70.0
Sand and gravel, gravel mostly fine with a little
medium to coarse gravel; contains a few lithic
o i o= e o = +70.0 +80.0
Silt, sandy, light gray, moderately calcareous;
contains a few shell fragments; may be some sand
and gravel below 95 ft. ... ittt it ittt et e +80.0 +100.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty, very light gray,
considerable limy material;

very calcareous,
110 ft

well indurated below

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

+100.0 1109.

14



13N 11W 12BCDC 26-A-44

13-11-12bcdc
26-A-44
Howard County

Location: SW SE SW NW, approximately 2500 ft S and 1000 ft E of NE cor
sec 12-13N-11W
Ground elevation: 1844 ft (t) Dannebrog 7.5 min. quadrangle
Depth to water: 10.1 ft 8/5/44
Depth, in feet
From To

Quaternary System, undifferentiated:
Sand, fine to medium; some coarse sand below 10 ft,
common dark grains. ... e ettt eneneaenanaean 0.0 15.0
Sand and gravel, pink with some gray and dark
grains; slightly more gravel below 20 ft; con-
tains some Ogallala lithic grains................. 15.0 +35.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, fine grained, moderately calcareocus,
light gray; contains some rootlets, slightly
indurated; moderately to well indurated below 95

5 o +35.0 104.0
Siltstone, sandy, very calcareous, very light gray.. 104.0 119.0
Marl, white to light gray.....ccoieeeeiiiiiiinieennn. 119.0 139.0
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13N 12W 06BBBC 18-A-58
13-12~-6bbbc
18-A-58
Howard County

Location: SW NW NW NW, 631 ft S and 9 ft E of NW cor sec 6-13N-12W

Ground elevation: 2065 ft (t) Farwell 7.5 min. gquadrangle
Depth to water: 98.2 ft 8/15/58
Depth,

in feet

From
Quaternary System, undifferentiated:

Silt, slightly clayey, silt is coarse grained, very

dark brown-gray; slightly clayey below 2 ft,

medium brown, blocky structure..........ccceiiii.n 0.0
Silt, slightly clayey, moderately sandy, sand is

very fine, medium brown; small limy nodules,

slight yellow stain, slightly calcareous.......... 2.5
Silt, slightly clayey, moderately to very sandy,

sand is very fine to medium, light to medium yel-

low gray, slightly calcareous; some gastropod

1S3 o 5.0
Silt, slightly clayey, slightly sandy, silt is

coarse, sand is mostly very fine, light medium

yellow gray, slightly to moderately calcareous;

moderately sandy below 17.5 ft, sand is very fine

to fine; occasional gastropod shells; noncalcar-

eous below 30 ft, slightly more clayey........o.... 15.0
Silt, moderately clayey, slightly sandy, sand is

very fine, dark brown; medium dark brown below 36

ft; moderately sandy below 37.3 ft, sand is very

fine to fine with some medium sand; very sandy

below 38.4 ft, medium brown..........oiiiiiiieeenn 34.5
Silt, very clayey, slightly sandy, sand is very

fine, medium brown; moderately sandy below 42 ft;

very sandy below 47.2 ft, sand is very fine to

medium, rare CO3rsSe SANd. e v e ceeeeeneeecaaanannnnen 39.5
Sand, very silty, sand is very fine to medium, rare

coarse sand, medium broOWN. . .. iee ittt eneceeennoons 54.0
Silt, moderately clayey, slightly sandy, sand is

very fine, light gray, possibly some diatomaceous

3 0 56.3
Silt, moderately clayey, moderately sandy, sand is

very fine to fine, light yellow-gray; moderately

sandy below 58 ft; slightly clayey, very sandy

below 59 ft, sand is very fine to medium.......... 58.0
Sand, slightly silty, sand is very fine to medium

With some CoarsSe. ... ittt ittt ennnnnnnneennn 64.0
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© 8ilt, very sandy and silty sand, both slightly
clayey, sand is very fine to medium with some
COAL S e v it e e e e eeeenencessannnannassssasssnsnnaneans
Silt, slightly clayey, very sandy, sand is mostly
very fine to fine, light brown-gray; light yellow-
gray below 75 ft; sand is very fine to medium 79.4
to 80 ft; light olive-gray below 86.5 ft; very
sandy below 88 ft....... ittt
Sand, slightly silty, sand is very fine to medium
With SOmME COBESE. .. iiiiiieeeeeernncssosnasseennns
Silt, slightly clayey, moderately sandy, sand is
very fine to fine with some medium, light olive-
gray below 103.7 ft.. ...ttt
Silt, slightly clayey, very sandy, sand is very fine
to medium, medium dark brown; sand is mostly very
fine to fine below 112.5 ft..... ...
Silt, moderately clayey, moderately sandy, sand is
very fine to fine, medium brown, moderately cal-
careous; contains small limy nodules; light
yellow-gray 118.5 to 120 ft; light olive-gray
below 120 fh.ii. ettt iieetennnceneesonaassonsses
Silt, slightly clayey, moderately sandy, sand is
very fine to fine; medium yellow-brown, moderately
calcareous, moderately clayey below 125 ft, medium
brown, contains limy nodules, granular structure..
Silt, slightly clayey, very sandy, sand is very
fine, light olive-gray, slightly to moderately
CAlCArEOUS .« vt v v et evenessoeeanaaesasasaanasssnsanss
Silt, slightly clayey, very sandy, sand is very fine
to medium, medium dark brownish gray, slightly
calcareous, contains limy nodules and shell
fragments. .o ve it ittt ittt it it i
Sand, moderately silty, sand is very fine to medium
with some coarse sand; contains sandy silt layer
151.5 to 153.1 ft, common limy areas.............
Silt, slightly clayey, very sandy, sand is very
fine to medium, light yellow-gray; slightly to
moderately calcareous, slightly more clayey, mod-
erately sandy below 165 ft; light olive-gray 165
to 175 ft; medium dark brownish gray below 175 ft.
Silt, slightly to moderately clayey, moderately
sandy, sand is very fine to medium, light olive-
gray, moderately calcareous, contains some limy
areas; medium gray below 180 ft with some dark
gray below 185 ft; very sandy below 185 ft........
Sand, silty, sand is very fine to medium with some
coarse

--------------------------------------------
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Silt, moderately clayey, very sandy, sand is very

fine to fine, light olive gray, moderately calcar-

eous; contains some medium sand below 190 ft..:... 192.2 197.
Silt, moderately clayey, moderately sandy, sand is

very fine to fine, silt is coarse, medium brown,

contains limy areas and nodules..........evcceeenn 197.0 205.
Silt, moderately clayey, moderately sandy, sand is

mostly very fine, light medium brown, moderately

calcareous, contains some limy areas; slightly

clayey below 218 ft, granular structure below 220

ft; very sandy below 227.6 ft; essentially non-

calcareous below 230 ft, contains some fine sand,

light medium yellow-gray; slight yellow stain

below 245 ft... ittt ittt ittt ieiieneenanennenaans 205.0 250.
Sand, very silty, sand is very fine to medium with

some coarse, contains some grains of Ogallala

siltstone, sandstone and rootlets; sand is very

fine to very coarse with some gravel below 255 ft;

sandy silt layer 264.7 to 265 ft; sand is very

fine to coarse with some very coarse below 265 ft. 250.0 267.

Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly clayey, very sandy, sand is very fine

to medium, light olive-gray, very calcareous; mod-

erately calcareous below 270 ft, in part indurated

as sandstone; moderately well indurated below 285

5 267.2 290.
Sandstone, silty, sand is mostly very fine to fine,

with olive-gray, some calcCareousS 8re€aS............ 290.0 298.
Silt, slightly clayey, very sandy, sand is very fine

to fine with some medium, little greenish gray,

moderately calcareous; very calcareous 301 to

302.3 ft; contains some indurated layers below 305

ft; essentially noncalcareous 307.5 to 310 ft..... 298.5 315.
Sand, silty, sand is very fine to medium, slightly

indurated, contains some rootlets and limy areas;

slightly clayey, mostly very fine to fine sand

below 319.8 ft, moderately calcareouS............. 315.0 320.
Sand, slightly silty, sand is very fine to medium

with some coarse; contains silt, slightly clayey,

very sandy 322 to 322.4 and 328.3 to 328.4 ft..... 320.0 331.
Silt, moderately clayey, silt is coarse, light

olive-gray, very CalCareOUS. .. cueueeeneeenenennnnns 331.5 335.
Silt, slightly clayey, very sandy, sand is very fine

to fine, light olive=gray.....c.uuuueiiieeeenennn. 335.0 341.

Sand, slightly silty, sand is very fine to medium,
trace of coarse sand; mostly very fine to medium
below 345 ft. ..ttt ittt it 341.0 355.
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Silt, slightly clayey, very sandy, sand is very fine
to fine with some medium, light olive-gray, con-

tains some limy areasS.......ceveeeteonnaonnsonnneean 355.

Tertiary System - Series and Formation undetermined, may
be part of Ogallala Group:
Silt, moderately clayey, moderately sandy, sand is
mostly very fine, light medium brown, matrix

essentially noncalcareous, some limy areas........ 360.

Silt, slightly to moderately clayey, silt is coarse,
light yellow-gray, limy areas, moderately calcar-
eous; moderately sandy below 370 ft, sand is very
fine to fine; noncalcareous 373 to 375 ft;
slightly calcareous below 375 ft; contains lithic

grains of aragonite below 377.3 ft................ 367.

Silt, moderately clayey, slightly sandy, sand is
mostly very fine, light medium brown; slightly
calcareous 378.3 to 380 ft and moderately calcar-
eous below 385 ft; contains some dark stained limy

areas below 383 fh ... ittt ittt et eeeeneeenneens 378.

Cretaceous System -~ Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very light gray with some yellow-brown, mod-

erately Lo Very CalCareOUS . v et et oasonsnenosns 385.
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13N 12W 24CACB 32-A-44

13-12-24cacb
32-nA-44
Howard County

Location: NW SW NE SW, approximately 1800 ft N and 1400 ft E of SW
cor sec 24-13N-12W
Ground elevation: 1996.5 ft (i)
Depth to water: 20.4 ft perched or drilling fluid level
Note: USBR Boelus Dam Site
Depth, in feet

From To

Quaternary System, undifferentiated:
Silt, clayey, light brownish gray........ccoceueen. 0.0 24.0
Silt, clayey, dark bDrown......oiiiiiieiiiiineeenennn 24.0 29.0
Silt, clayey, brown, sandy in lower part............ 24.0 49.0

Note: started losing circulation below
30 ft, hole abandoned
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13N 12W 25BAAB 33-A-44

13-12-25baab
33-A-44
Howard County

Location: NW NE NE NW, approximately 300 ft S and 2100 ft E of NW cor
sec 25-13N-12W
Ground elevation: 1,992.7 ft (i).
Depth to water: 37.7 ft 8/12/44
Note: USBR Boelus Dam Site
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, dark DroOWn=gray...ceeee et eeeineeeneeeeeennnnnns 0.
Silt, clayey, light brownish gray........ccocccea... 5.
Silt, clayey to sandy, medium light gray, slightly
calcareous, probably some limy nodules below 30
K o 9.0 35.0
Silt, interbedded slightly and moderately clayey,
in part sandy, mostly very fine sand, light brown,
some limy nodules; ashy silt in interval 30 to 35
ol 35.0 +100.0
Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy and clayey, indurated to siltstone-
sandstone, calcareous, very light gray............ +100.0 109.0

0 5.0
0 9.0
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13N 12W 25DBBB 34-A-44
13-12-25dbbb
34-A-44
Howard County

Location: NW NW NW SE, approximately 10 ft S and 210 ft E of center

sec 25-13N-12W
Ground elevation: 1899.7 ft (i).
Depth to water: 20.8 ft 8/12/44
Note: USBR Boelus Dam Site

Quaternary System, undifferentiated:
Silt, sandy, dark bDroOWN=gray. ... .eeeeeeeeeeeeeeensens
Sand, silty, fine to coarse, light gray.............
Silt, in part sandy, medium and dark gray...........
Sand and gravel, feldspathic..........iiiiiiiiiniienn.
Silt, clayey to sandy, principally very fine sand,
light gray, some limy areas and nodules; contains
some volcanic ash. ...t iiinii e eneeneennnanns
Silt, clayey to sandy, light brown; contains limy
areas and nodules or nodular layers........c.cee...
Sand, silty, sand is mostly fine to medium; contains
some limy fragments; may be a gravelly sand 64 to
3 e
Silt, clayey to sandy, sand mostly very fine, light
DrOWN, CAlCarBOUS e it v vt et e eneeeeeseneeenenneenens
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, clayey and silty, moderate induration,
light gray, calcareous; contains some root casts..
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Depth, in feet
From To
0.0 1.0
1.0 4.0
4.0 12.0
12.0 19.0
19.0 25.0
25.0 54.0
54.0 67.0
67.0 +90.0
+90.0 99.0



13N 12W 36ABDA 35-A~44
13-12~36abda
35-A-44
Howard County

Location: NE SE NW NE, approximately 800 ft N and 1340 ft W of NE cor
sec 36-13N-12W
Ground elevation: 1900.1 ft (i)
Depth to water: 9.2 ft 8/16/44
Note: USBR Boelus Dam Site
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, loam, light brown........cc.iiii ittt innennnn 0.0 5.0
Silt, clayey, sandy, fine sand, light brown; light
gray below 5 fh.. ...ttt iiei ittt nennns 5.0 10.0
Silt, in part very clayey, light gray............... 10.0 20.0
Sand and gravel, medium. ... ...ttt ierooneoonsonneann 20.0 30.0

Silt, very slightly clayey, moderately sandy, sand

is very fine, very light yellow and brown-gray,

contains some volcanic ash; granular structure,

volcanic ash in interval, limy areas below 35 ft,

a few small rOoOL CASTS. ittt ittt ittt inineeenanss 30.0 40.0
Silt, slightly clayey, slightly sandy, sand is very

fine, very light brown, slightly calcareous; mod-

erately clayey below 50 ft, limy areas and nodules

common; some silty clay below 55 ft; moderately

sandy 60 to 65 ft, in part very light olive-gray;

contains a few shell fragments below 65 ft........ 40.0 70.0
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13N 12W 36DDAA 36-A-44

13-12-36ddaa
36-A-44
Howard County

Location: NE NE SE SE, approximately 1000 ft N and 200 ft W of SE cor
sec 36-13N-12W
Ground elevation: 1904 ft (i)
Depth to water: at land surface 8/16/44
Note: USBR Boelus Dam Site
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, slightly clayey, moderately sandy, sand is
very fine to fine, light yellow-brown............. 0.0 4.0
Silt, slightly clayey, moderately sandy, sand is
very fine, dark gray to black............... ... 4.0 9.0

Sand, probably silty and with some clayey to sandy

silt, sand is very fine to coarse with some

coarser grains, some fragments of white silty

= Ot 9.0 19.0
Sand, fine to medium, some coarse and very coarse

sand, a few rounded and flat light gray silty clay

grains and Ogallala sandstone and rootlet grains.. 19.0 39.0
Sand, very fine to medium, a few coarser grains,

rare lithic grains...... .ttt neenaaeennnnnn 39.0 54.0
Sand, fine to very coarse, common lithic grains of

the Ogallala GroUP ... it ittt ee et triernennneeenannn 54.0 70.0

?Tertiary System - Miocene Series - Ogallala Group:
Silt, clayey, slightly sandy, sand principally very
fine to fine, very light olive gray, in part cal-
careous, contains a few root casts, some limy
areas and nodules below 79 ft; some sandstone
below 84 ft, a few bone and shell fragments....... 70.0 99.0



14N 10W 04CDDD 19-A-44

14-10-4cddd
19-A-44
Howard County

Location: SE SE SE SW, 53 ft N and 7 ft W of SE cor SW1/4 sec 4-14N-
10w
Ground elevation: 1817 ft (t) St. Paul 7.5 min. gquadrangle
Depth to water: 22.1 ft 7/24/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, sandy, brownish gray, dark brownish gray in
UPPEY PaArl . ittt ittt ittt iiiiitesaeronennonnenns 0.0 12.0
Sand and Gravel. .. eie.eeeeeeetneetsosesansasnnansnen 12.0 15.0
Sand, some gravel, some sandy silt 29 to 34 ft...... 15.0 38.0

Silt, slightly clayey, slightly sandy, sand mostly
very fine, light brownish gray, moderately calcar-
eous, some limy areas and limy concretions........ 38.0 +84.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty to clayey, light gray, calcareous,
common root casts in lower 10 ft......ieeeeeennennn +84.0 104.0
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14N 10W O09DAAD 20-A-44

14-10-9daad
20-A-44
Howard County

Location: SE NE NE SE, approximately 600 ft S and 10 ft W of NE cor
SE1/4 sec 9-14N-10W
Ground elevation: 1799 ft (t) St. Paul 7.5 min. quadrangle
Depth to water: 8.2 ft 7/25/44
Depth, in feet

From To

Quaternary System, undifferentiated:
Road fill: sand and silt, sand is fine to medium.... 0.0 3.0
Sand, silty, brownish gray and dark brown-gray...... 3.0 6.0
Sand, silty, brownish gray.........oeiietiieennnenn. 6.0 12.0
Sand and gravel, gravel, fine to medium............. 12.0 16.0

Silt, slightly clayey, sand is fine, light brownish

gray and light brown, slightly calcareous in upper

part, moderately to very calcareous in lower part;

some calcareous concretions and some root casts;

contains a few pieces of carbonized wood 91 to 93

R 16.0 +94.0

Tertiary System - Miocene Series - Ogallala Group:

Siltstone-sandstone, light gray to greenish, mod-

erately to very calcareous, calcareous rootlets... +94.0 139.0
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14N 10W 22AAAA 21-A-44

14-10-22aaaa
21-A-44
Howard County

Location: NE NE NE NE, near NE cor sec 22-14N-10W
Ground elevation: 1800 ft (t) St. Paul 7.5 min. quadrangle
Depth to water: 5.3 ft 7/26/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Sand, fine to medium, SOME COALSE ..ttt eererenenneens 0.0 14.0
Sand and gravel, gravel is mostly fine to medium;
slightly coarser below 29 ft, bluish gray......... 14.0 43.0

Silt, slightly to moderately clayey, slightly sandy,
mostly very fine sand, slight induration, light
brown and very pale brown, calcareous, some limy
concretions 85 to 90 and 105 to 130 ft............ 43.0 +135.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty and silt, clayey and sandy, very
fine to medium sand, whitish gray and pale brown.. #135.0 139.0
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14N 10W 26ABB 22-A~44

14-10-26abb
22~-np-44
Howard County

Location: NW NW NE, on side of road and approximately 0.4 mile W of
NE1l/4 sec 26-14N-10W
Ground elevation: 1845 ft (a) and (t) St. Paul 7.5 min. gquadrangle
Depth to water: 21.5 ft 7/27/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, very sandy, clayey in upper part, light
DL R o L o ot} o 0.0 5.0
Sand, very silty, light gray to light yellow-brown.. 5.0 14.0

Sand, fine to very coarse, sand is mostly fine to

medium, scattered gravel grains, contains abundant

siliceous root castsS. ..ttt ittt te i 14.0 29.0
Sand and gravel, gravel mostly fine to medium, pink-

ish gray and light gray, contains some grains of

Ogallala siltstone and siliceous rootlets........ P 29.0 50.0
Silt, slightly to moderately clayey interbedded,

slightly sandy, sand mostly fine, slight indur-

ation, very light gray and light brown, slightly

calcareous 50 to 60 ft and moderately calcareous

below; contains some volcanic ash shards 60 to 80

ft; may contain some sand layers 90 to 100 and

105 to 110 ft. i ittt ittt ii et ittt ettt eennnnnns 50.0 119.0



14N 10W 31BBBB 57-A-57
14-10-31bbbb
57-A-57
Howard County

Location: NW NW NW NW, 7 ft S and 137 £t E of NW cor sec 31-14N-10W

Ground elevation: 1856 ft (t) Nysted 7.5 min. quadrangle
Depth to water: 21.6 ft 10/11/57
Electric log

Depth,

in feet

From
Quaternary System, undifferentiated:

Road fill, silt, moderately clayey, dark gray....... 0.0
Silt, slightly clayey, slightly sandy, sand is very

fine to fine, medium dark gray......ceceeeeecaes.. 1.0
Silt, moderately to very clayey, very slightly

sandy, mostly very fine sand, medium brown;

slightly more clayey below 3 ft; moderately clayey

pbelow 6.5 ft; moderate to very sandy below 7.5 ft,

medium dark DrowWn. .. .ot i ittt eieece oo eenns 1.5
Silt, very sandy, slightly clayey, sand is very fine

to medium with some coarse and trace of very

coarse, medium dark brown.........ceieeiieenen. 8.0
Silt, very sandy, slightly clayey, sand is very fine

to fine with a trace of medium, light yellow-gray. 10.0
Sand, gravelly, approximately 40 percent very coarse

sand and fine gravel. ... ...ttt 14.5
Silt, moderately clayey, slightly sandy, mostly very

fine sand, silt is coarse, little yellow-gray;

medium dark gray, below 21 ft some wood fragments

and peat...ee ittt e e e e e e 15.5
Silt and sand interbedded, sand is very fine to

medium with sOme CoarsSe. ... .. ittt ieeernennnncans 30.5
Sand, very fine to fine with some medium, mostly

quartz, a few heavy minerals...........c.ieeenennn. 35.0
Sand and gravel, approximately 30 percent very

coarse sand and fine gravel.......ciiiiiionntannn 40.0
Gravel, sandy, very fine sand to medium and some

COAXSE gravel.....iiieeeeeesennnansenaeaaooonsnosas 45.0
Silt, moderately clayey, slightly sandy, sand is

very fine, silt is coarse, light medium gray:;

slightly more sand below 57.5 ft, some fine sand,

light yellow-brown; contains a few limy areas

below 65 ft, light brown.........cieiiiiiia... 52.5
Silt, slightly clayey, moderately sandy, sand is

very fine to fine with some medium, light brown... 76.0
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Silt, slightly to moderately clayey, slightly sandy,
sand is mostly very fine to fine, light brown,
contains a few limy areas and limy nodules; slight

induration below 80 ft, some marly areas.......... 77.

Silt, moderately to very clayey, silt is coarse
grained, light brown, very slight induration, limy
area at 88 ft; moderately clayey 90 to 93 ft;

slightly sandy below 93 ft, very fine sand........ 82.

Silt, slightly to moderately clayey, slight to mod-
erate induration, light yellow-brown; moderately
to very clayey 97 to 99 ft; contains limy areas
99 to 100 ft and at 108 ft; light brown below 100
ft; slightly sandy below 110 ft, sand is very fine
to fine; moderately sandy below 130 ft, sand is

very fine to fine.....ii ittt it i i i e 95.

Silt, moderately clayey, slightly sandy, sand is
very fine to fine, light brown, marly zones 142 to
145 ft; moderately to very clayey below 150.5 ft;

very clayey 155 to 158 ft.... .., 140.

Silt, moderately clayey, slightly to moderately
sandy, sand i1s mostly very fine to fine, light
medium brown; slightly sandy below 170 ft, sand is

mostly very fine, silt is coarse......iiiiiiiennnn 160.

Sand, slightly to moderately silty, sand is very
fine to medium with a trace of coarse; interbedded
with very sandy silt below 180 ft, silty is mod-

erately clayey, light medium brown................ 173.

Tertiary System - Miocene Series - Ogallala Group:
Sandstone, moderately silty, sand is very fine to
fine with some medium, light olive-gray; contains
some rootlets and lithic grains of aragonite and
siltstone; sand is very fine to very coarse below
195 ft and a little gravel below 200 ft, quartz
with some feldspar; some shale clasts and fossil

s =Y 111 o ol 187.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, very light yellow-gray with some mottled

yellow-brown, slightly calcareous...........c.o... 202.

Shale, clayey, dark gray, slightly calcareous, thin

bentonite layers below 220 ft.......... .o 217.
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14N 11W 12DDDD 56-A-57
14-11-12dddd
56-A-57
Howard County

Location: SE SE SE SE, 106 ft N and 8 ft W of SE cor sec 12-14N-11W
Ground elevation: 1936 ft (t) Nysted 7.5 min. quadrangle
Depth to water: 86.14 ft 10/11/57
Electric log
Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill, clayey silt, dark brown-gray............. 0.0 1.0
Silt, moderately clayey, silt is coarse, medium
brown; light brown, slightly less clayey below 2.5
i oA 1.0 5.0
Silt, slightly clayey, slightly sandy, contains very
fine sand, silt is coarse, light yellow-brown;
matrix essentially noncalcareous, contains a few
gastropod shells; some mottled very light gray
below 28 ft, slight yellow stain; slightly more
clayey below 33 ft.... ...ttt 5.0 37.5
Silt, moderately clayey, medium dark brown.......... 37.5 38.
Silt, moderately to very clayey, slightly sandy,
sand is very fine to fine, light medium brown;
thin dark zone 41.5 to 42 ft; light yellow-brown
below 42 ft; light medium brown, very slightly
sandy below 48.5 ft, sand is very fine; slightly
more clayey below 51 ft; some mottled dark brown-

1N

gray below 54 ft....... ittt 38.4 55.0
Silt, very clayey, contains a trace of very fine
sand, medium dark Drown.........oieeeiieeeeeenooonn 55.0 57.0

Silt, moderately to very clayey, contains a trace of

very fine sand, medium brown; light medium brown

below 65 ft, very clayey coarse grained silt below

68.7 ft, contains limy nodules 70 to 74 ft; light

yellow-brown below 75 ft; slightly to moderately

clayey 76 to 77 ft; light medium brown-gray 77 to

83 ft; light medium brown 83 to 85 ft; contains

limy nodules 85 to 87 ft; moderately clayey 87 to

90 ft; rare limy nodules 90 to 92 ft; some mottled

dark brown-gray 92 to 94.5 ft....... . . i 57.0 98.0
Silt, slightly to moderately clayey, light medium

yellow-brown, slight induration; slightly sandy

100 to 103 ft, some limy areas; moderately sandy

103 to 105 ft, sand is very fine to fine; some

small iron concretions below 105 ft............... 98.0 109.0
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Silt, ashy and volcanic ash; light medium gray and

light brown; in part slightly to moderately

clayey; some bentonitic clay 110 to 115 ft; some

limy areas 110 to 115 ft......ociiiiireenenennn 109.0 115.
Silt, slightly to moderately clayey, slightly sandy,

sand is very fine, light brown, in part slightly

indurated, noncalcareous 115 to 119 ft; some limy

areas 119 to 120 ft, interbedded, slightly and

moderately clayey below 120 ft; in part slightly

calcareous below 130 ft; a few small limy nodules

135 to 137.5 and 140 to 145 ft....... .. e 115.0 145.
Silt, moderately to very clayey, very slightly

sandy, mostly very fine sand, silt is coarse; limy

areas below 155 ft.. ..ttt annnnn 145.0 160.
Silt to poorly indurated siltstone, moderately

clayey, light brown, granular structure, limy

areas 160 to 168 ft; very slightly sandy below 170

ft, sand is very fine.... ittt .... 160.0 187.
Silt, moderately to very clayey, light brown; very

calcareous 191.2 to 192.3 ft; slightly calcareous

with limy areas below 192.3 ft....iiiiiiiiien.. 187.2 195.
Siltstone, poorly indurated, moderately clayey,

light brown; slightly sandy below 199 ft, contains

1My BraS .t e it enecceeesenseescsssosaaasaosseanss 195.0 200.
Siltstone, poorly indurated, slightly sandy, silt is

coarse, sand is very fine to fine with some

medium, light brown; slightly clayey, moderately

sandy below 210 ft; contains rare limy areas below

211.5 ft, a few root holes and root casts to 215

ft; slightly clayey, slightly less sandy below 215

B I 200.0 216.

Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly clayey, moderately to very sandy,

sand is very fine to fine with some medium, light

olive—-gray, contains limy areas and a few root-

lets; some cemented volcanic ash 221.7 to 222.4

B i i e it i e 216.0 222.
Silt, moderately clayey, slightly sandy, sand is

very fine to medium, light medium olive-gray...... 222 .4 225.
Limestone, marly and slightly clayey, very calcar-

eous, very light gray.....c.oiiiiiiiiiiiiiiieeennn. 225.3 229.
Sand, very silty, slightly clayey, sand is very fine
to medium, light olive-gray; slightly indurated

below 230 ft, contains a trace of coarse sand..... 229.0 235.
Sand, slightly to moderately silty, sand is very

fine to medium with a trace of coarse, light

olive-gray; slightly indurated below 240 ft....... 235.
Silt, slightly clayey, very sandy, light olive-gray. 244.

244.
246.

eNe
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Sandstone, sand is very fine to medium with a trace

of coarse, poorly indurated.........coccieiiinn 246.

Silt, moderately to very clayey, very slightly

sandy, light olive-gray.......ceeeeeetennennenenns 248.

Sandstone, very silty, sand is very fine to medium,
light olive-gray, poorly indurated; moderate

induration, very calcareous below 255 ft.......... 250.

Silt, slightly clayey, moderately to very sandy,
sand is very fine to fine with some medium;

moderately to very clayey below 258.5............. 256.

Sandstone, slightly silty, sand is very fine to

medium with a trace of coarse, poorly indurated... 261.

Silt, moderately clayey, slightly to moderately
sandy, light olive-gray, in part slightly

indurated; very sandy below 267.7 ft.............. 264.

Sand, slightly silty, sand is very fine to medium

with a trace of coarse, contains a few rootlets... 270.

Silt, moderately clayey, very slightly sandy, sand

is very fine, light olive-gray..........cc.ceceenn. 276.

Siltstone, moderately to very sandy, sand is very
fine to fine, very light olive-gray; moderate
induration to 284 ft, well indurated 284 to 287

ft, limy areas and cementation..............c..... 280.

Sand and gravel, approximately 50 percent coarse
sand to fine gravel, a little medium gravel,
thin silty layers, some lithic well indurated

Siltstone grains......c.uiiniin ettt eenensocnnnnnn 287.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, clayey, mottled light olive-gray and light
brown-yellow, contains a trace of bentonite and

aragonite in upper few feet....... ... . i i 294.

Shale, clayey, medium olive-gray and yellow-brown,

NONCA Ll CATYCOUS e v v e v ot s oo evoeenseassessancsssesscseas 305.

Shale, dark gray, noncalcareous, thin bentonite

layers 310 to 320 ft.. ..ttt nneenn 310.
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14N 12W O6DADD 12-B-47
14-12-6dadd
12-B-47
Howard County

Location: SE SE NE SE, 1380 ft N and 9 ft W of SE cor sec 6-14N-12W
Ground elevation: 1993 ft (t) Farwell 7.5 min. gquadrangle

Depth to water: 24.14 ft 6/25/47

Quaternary System, undifferentiated:
Road fill and soil, silty, slightly clayey, dark
o a7 o Kl ot
Silt, very clayey, dark brownish gray...............
Silt, moderately clayey, dark brownish gray.........
Silt, slightly clayey, light yellowish brown........
Silt, moderately clayey, medium brown-gray..........
Silt, light yellowish to brownish gray, some yellow
stain, some limy nodules below 12 ft; slightly

darker in color below 16 ft.....iiiiiiiiiienann..
Silt, moderately clayey, dark brown, granular
Lo o s =

Silt, brownish gray; in part clayey below 24 ft,
some limy COnCretionsS.......ciiiieenenannnnanennns

Silt, light yellowish to brownish gray; very calcar-
eous below 25 ft, contains abundant limy nodules,
small gastropads and pelecypods, rodent tooth,
ostracods and a few rootlets.......ciiiiiiiinn.

Silt, sandy, sand is mostly very fine to fine, very
light gray, calcareous, limy nodules, a few

PEleCyPOdS . i ittt ittt ittt et aenenenaaasaeaseananan
Silt, sandy, sand is very fine to fine, light medium

gray with some yelloW gray......eeeeeeeeeneeesaeens
Silty sand and sandy silt, mostly very fine to fine

sand, medium gray, many wood fragments............

Sand, silty, some sandy silty, sand is very fine to
medium, medium gray, contains wood fragments and
o == ol ) oo X -
Silt, medium to medium dark gray, a few wood frag-
ments and small gastropods, in part clayey below
5 o
Sand, fine to very coarse, some fine and a little
medium gravel, pink and gray silicates, some
lithic Ogallala grains, a few gastropods..........
Sand and gravel, gravel is fine to medium, brownish
gray tO pPink. ..ttt i e i i it e i
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Depth, in feet
From To
0.0 2.0
2.0 3.0
3.0 8.0
8.0 9.5
9.5 10.0
10.0 19.5
19.5 21.0
21.0 24.0
24.0 29.0
29.0 31.0
31.0 33.0
33.0 40.0
40.0 48.5
48.5 55.5
55.5 60.0
60.0 63.5



silt, slightly clayey, light brownish to yellowish
gray; granular structure below 70 ft, limy nodules
80 to 90 ft, slightly calcareous below 80 ft, some
moderately clayey silt below 85 ft; moderately
calcareous below 95 ft., slight yellow stain......
silt, sandy, sand is very fine to fine, light brown-
ish gray, contains some volcanic ash; very sandy
below 100 ft, very fine to fine sand..............
sand and gravel, gravel fine to medium, common
lithic Ogallala grains........ceeceveeeraecrencanne
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty, very light yellowish gray, very
calcareous, thin hard layers.........ccoeeeeevean.
Sandstone, sand mostly very fine to fine, light
brownish gray, dark speckled; moderately well con-
solidated below 130 ft....ceeiiiii i,
sand, slightly silty, sand is very fine to medium,
light brownish to greenish gray...................
Sandstone, very fine to fine with some medium sand,
light brownish gray, greenish tints; slightly in-
durated below 160 ft; fine to medium with some
coarse sand below 165 ft, some rootlets...........
Sandstone, silty, sand is very fine to medium, light
brownish to whitish gray, in part calcareous, many
e Yo X w1 = o =
Sandstone-siltstone, sand is very fine to fine with
some medium, very light olive-gray, moderately
calcareous with very calcareous ZONe€S........e-e..
Silt, sandy to slightly clayey, sand is very fine to
medium, light greenish gray.......eoeeeeeiieeeeenn..
Sand, very fine to medium, some coarse, a little
Very coarse Sand....e.ee ittt iiiaenteietaaenaca e
Sandstone, silty, sand is very fine to medium, light
brownish to greenish gray; poorly consolidated
below 200 ft...eeiiin ittt ieneerineeneannanss
Silt, slightly to very sandy, in part slightly
clayey, sand is very fine to fine, light greenish
JLAY e e e oo oo eneeeeeensnenseansennansennanansnesanssss
Sand, moderately silty, sand is very fine to fine
with some medium, light brownish to greenish gray;
slightly silty below 220 ft, very fine to medium.
SOME COArSE SANA. ettt e vttt vnneeasssssassaanaaeaasss
Sand, very fine to medium, much medium..............
Sandstone, sand is very fine to medium, much medium,
moderately to very calcareous, well indurated.....
Sand, moderately silty, very fine to fine, some
medium sand, light greenish gray; calcareous below
0 - P
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Sand to sandstone, silty, sand is very fine to fine,
very light brownish gray, calcareous zones; very

calcareous below 247 ft. ... it ieeiineennnnnn 240.
Sandstone, mostly very fine to fine sand, light

brownish to greenish gray, limy areas............. 248.
Sand, in part silty, sand is very fine to medium,

light brownish gray....co. et et i ieneeennnns 250.
Silt, moderately clayey, slightly sandy, sand is

very fine to fine, light brownish to olive-gray... 258.
Sand, very fine tomedium....... ..ttt 259.

Sand and silty sand interbedded, sand is very fine
to fine, whitish to very light olive-gray, mod-

erate to in part very calcareous and indurated.... 271.

Sandstone, sand is very fine to fine, light grayish

brown, limy zone 294 to 295 ft.......... .. ... 290.

Sand, very fine to medium, light brownish gray,

slightly indurated in upper few feet.............. 300.

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group:
Silt, slightly sandy, sand is very fine to fine, in
part clayey, light greenish-gray, blocky

structure, limy layer or nodule....... ... 314.

Silt, clayey to sandy, sand is very fine to fine,
very light brown and light greenish gray, speckled
limestone or nodule 321 to 321.3 ft; very thin

nodular layer below 325 ft..... ..o, 319.

Silt, very clayey, very light gray and light brown,

thin nodular limestone layerS......eeeeeeeeeeeennn 330.

Silt, very clayey, slightly sandy, mostly very fine
sand, light yellow-brown; very light yellow brown
below 355 ft; some light greenish gray silty clay
in interval 365 to 370 ft; contains some fine to
very coarse sand below 370 ft including lithic

grains of aragonite and limonite.................. 350.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, light yellow, yellow, brown and light gray,
moderately calcareous; very calcareous 380 to 385

ft; much yellow stain below 390 ft................ 373.

Shale, clay, medium dark gray, moderately to very

calcareous; thin bentonite layers below 415 ft.... 400.
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15N 09W O1AAAD 40-A-56
15-9-laaad
40-A-56
Howard County

Location: SE NE NE NE, 411 ft S and 9 ft W of NE cor secC 1-15N-9W
Ground elevation: 1,830 ft (t) Cushing 7.5 min. quadrangle

Depth to water: 74.16 ft 10/5/56
Electric log

Quaternary System, undifferentiated:
Road fill and soil, silt, moderately clayey, medium
DYOWN=QLAY .+ e e e soesnannsesesensnansssesensnneecesces
silt, moderately clayey, light brown-gray, slightly
CAlCATCOUS . ¢ v s s o s e saasooessasaasssesesanansssecsse
silt, slightly clayey, very light gray with a yellow
tint, slightly calcareous, contains small limy
nodules and a few gastropod shells; light yellow-
gray below 2.5 ft, some mottled very light gray
below 5 ft; very light gray 13.5 to 16 ft and
below 18 ft; noncalcareous below 20 ft, no snails.
Silt, moderately clayey, very slightly sandy, sand
is very fine to medium, light brown; moderately
sandy 25 to 33 ft; in part very sandy below 35 ft.
Silt, very clayey, very light gray; moderately
clayey below 40 ft.... .t
Silt, moderately clayey, very dark brownish gray....
Silt, moderately clayey, slightly sandy, sand is
very fine to fine, light brown-gray, very light
gray, slightly less clayey, slightly more sandy
Pelow 47 ft.uuee e eeeeieeeeneeoeeenensnsseaansonnnes
Silt, moderately clayey, light brown-gray; slightly
clayey below 49.5 ft, very light yellow-gray; silt
is coarse below 51 ft, light brown; very light
gray below 52 ft.. ... ittt
Silt, interbedded, slightly and moderately clayey,
very slightly sandy, sand is very fine, very light
brownish gray, slightly calcareous below 61 ft....
Silt, slightly clayey, slightly sandy, sand is very
fine to fine, light brown, slightly calcareous;
very little sand below 62 ft....... ...
Silt, very slightly clayey, silt is coarse, contains
some very fine sand, light brown, slightly calcar-
eous; slightly clayey below 66 ft, slightly sandy,
sand 1s very fine to fine....... . it

37

Depth, in feet
From To
0.0 1.0
1.0 1.5
1.5 27.0
27.0 36.5
36.5 42.5
42.5 45.0
45.0 48.5
48.5 52.5
52.5 61.0
61.0 66.0
66.0 69.0



Silt, very slightly clayey, moderately sandy, sand
is very fine to medium with a trace of coarse
sand. light brown, slightly calcareous; contains
two thin silty clay layers between 70 and 75 ft;
contains a few small limy nodules below 75 ft; in
part very sandy below 80 ft...... ...,

Silt, very sandy, sand is very fine to fine with
some medium and a little coarse sand; grades to a
silty sand below 88.5 ft, contains lithic grains
of clay and limestone fragments.........evieeueun..

Sand, very silty, interbedded with some slightly
sandy silt, sand is very fine to medium with a
few coarser grains, light brown; contains thin
gravel layer 93 to 95 ft....ii ittt

Gravel, sandy, consists mainly of rounded nodular
limestone grainsS. ... ittt tneneeeennenanannn

Tertiary System - Miocene Series - Ogallala Group:

Sand, slightly silty, sand is very fine to medium,
light greenish gray.....oeiein ittt tinennnnnnnnn

Sandstone, sand is very fine to medium, very calcar-
eous, marly in part, contains a few volcanic ash
] = e

Sand, very silty, sand is very fine to medium, light
greenish gray; only slightly silty below 105 ft...

Silt, slightly clayey, moderately sandy, sand is
very fine to fine with a little medium sand, light

greenish gray.. ... i ittt ittt ettt eeeenenneeens
Sandstone, sand is very fine to medium, poorly

Indurated. .. i it ittt ittt ittt et e et e ...
Clay, silty, very light greenish gray...............

Silt, moderately clayey, moderately sandy; sand is
very fine to fine with some medium, very light
olive-gray; contains limy nodular areas below 116
ft, medium to very sandy, slightly indurated......

Sand, slightly clayey, very silty, sand is very fine
to fine with some medium, very light olive-gray,
slightly indurated, contains limy areas...........

Silt, slightly clayey, very sandy, sand is very fine
to fine with some medium sand, very light olive-
gray, contains some white limy areas..............

Sand, slightly clayey, very silty, sand is very fine
to fine with some medium......c.oiiiiiiinnnnnnnn..

Silt, moderately clayey, moderately sandy, sand is
very fine to fine with some medium, little olive-
gray; very sandy below 135 ft, contains some limy
areas and NOAULES . ..ttt ittt ttinneeennnnnnnnnss
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Siltstone-sandstone, sand is very fine to medium,
very light olive-gray, moderately calcareous;
poorly indurated below 155 ft.........c ..

Silt, moderately clayey, moderately sandy, sand 1is
very fine to fine; light olive-gray; very slightly
sandy 162 to 165 ft...ii ittt ineinennnnnnnns

Silt, slightly clayey, very sandy, mostly very fine
to fine sand, very light olive-gray; contains some
limy areas; contains some small limy nodules below
170 ft; slightly indurated below 178 ft...........

Sandstone, slightly silty, sand is mostly very fine
to fine, very light olive-gray, contains limy
areas and small limy nodules.......ciuieieennnnnn

Sand, slightly clayey, very silty, sand is very fine
to fine, contains some limy nodular areaS.........

Silt, moderately clayey, slightly sandy, sand is
very fine to fine with a trace of medium to
coarse, very light olive—gray.... . oeeeeertneenenens

Sand, slightly silty, sand is very fine to medium
with a trace of coarse; sand is very fine to
medium with some coarse and a little very coarse
sand below 197.5 ft...ii ittt eeeenonoennnoannas

Silt, very clayey, slightly sandy, sand is very fine
to fine, very light olive-gray; moderately sandy
below 204 ft, sand is very fine to fine with a
trace of medium to coarse sand.........eieunreenn.

Clay, silty, contains a trace of sand, mottled very
light olive-gray and light yellow-brown; mostly
light yellow-brown below 205 ft; slightly sandy
below 210 ft, gravel is very fine............c....

Silt, slightly clayey, very sandy, sand is very fine
to fine, very light gray; contains thin silty sand
layers below 215 ft. ...ttt ittt

Silt, moderately to very clayey, slightly sandy,
sand is very fine, very light gray; moderately to
very sandy with thin silty sand layers 225 to
227.5 ft, sand is very fine to fine...............

Sandy silt and silty sand, interbedded, sand is
very fine with some medium........cecivirivneennnnn

Sand, very fine to fine with some medium, contains
some thin sandy silty layers.......c.ceeuieiiennnnnn

168.0

181.0

185.0

189.5

194.5

202.5

240.0

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Clay, mottled brownish yellow and light gray,
Slightly CalcCareoUsS. v vt eeeeeeeeeeeenaeoannannnnn
Limestone, replacement of a bentonite layer?........
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Clay, medium yellow-gray, olive-gray and light gray,
slightly calcareous, bentonite layers 249.3 to
249.5 ft and 253.5 to 254 ft.... ... it

Shale, clay, dark gray with some medium brown-gray
and yellow-brown, slightly calcareous, dark gray
below 255 ft; thin ironstone concretion or layer
at 265.0 fh. i e e i et e e
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15N 09W 05ACCC 38-A-44
15-9-5accc
38-A-44
Howard County

Location: SW SW SW NE, 78 ft E of railroad track and S side of road

near the SE cor NE1/4 sec 5-15N-9W
Ground elevation: 1,795 ft (t) Cushing 7.5 min. quadrangle
Depth to water: 42.72 ft 8/28/44

Depth, in feet
From To
Quaternary System, undifferentiated:
Road fill and soil: silt, clayey, dark brownish
LAY « o e o s o e s o s osesossnsasssssossseseessesnconeannes 0.0 4.0
Silt, slightly sandy, very light brown-gray,
Slightly CalCareOUS . cvs s eeeneneronesnnnecnnannnes 4.0 14.0
Silt, slightly clayey, very light brownish gray,
contains scattered sand grains.........cciiiiienan. 14.0 35.0
Silt, sandy, light brownish gray to light gray, some
organic material in lower part........ccieeiieeene.. 35.0 50.0
Silt, sandy, light to medium gray, some wood frag-
ments, some white calcareous material............. 50.0 60.0
Sand and gravel, poorly sorted, some medium felds-
pathic gravel in lower part, some shell fragments. 60.0 +66.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, sand is very fine to medium, light gray,
somewhat calcareous; abundant calcareous rootlets. +66.0 80.0
Sandstone, silty, in part clayey, whitish gray, mod-
erately calcareous, some rootlets; very calcar-
eous in lower 10 fC. ... ...ttt eaanns 80.0 109.0
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15N 09W O6DABB 39~A-44
15-9-6dabb
39-A-44
Howard County

Location: NW NW NE SE, near NW cor SE1/4 sec 6-15N-9W on S side of

road and 97 ft E of bridge.

Ground elevation: 1980 ft (t) Wolbach SW 7.5 min. gquadrangle

Depth to water: 27.4 ft 8/28/44

Quaternary System, undifferentiated:
Road fill and soil: silt, dark brown to black.......
Silt, sandy, light brownish gray........... e e e
Sand and gravel, fine to coarse, some pebbles, a few
lithic grains of Ogallala......veeeeenennnennnnnns
Tertiary system - Miocene Series - Ogallala Group:

Sandstone, silty, very calcareous, light gray, some

ol @ o X wil N = o
Siltstone, sandy, light gray, slightly calcareous;

may be some sand, coarse to very coarse 45 to 48

B
Sandstone, sand is very fine to medium, light green-

ish gray, moderately calcareous; common calcareous

rootlets below 60 ft..... ittt iennnens
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Depth, in feet
From To
0.0 5.0
5.0 15.0
15.0 +27.0

+27.0 40.0
40.0 48.0
48.0 7%.0



15N 09W O9AAAA 41-A-44
15-9-%aaaa
41-A-44
Howard County

Location: NE NE NE NE, 8.5 ft S and 64 ft W of NE cor sec 9-15N-9W

Ground elevation: 1783 ft (t) Cushing 7.5 min. quadrangle

Depth to water: 33.5 ft 8/30/44

Quaternary System, undifferentiated:

Road fill and soil: clayey silt, dark brown-gray....
Silt, moderately clayey, light brownish gray........

Silt, slightly clayey, light yellowish gray,
scattered sand grains; light gray below 20 ft,

slightly calcareoOusS ... v ittt enenrneaneonnsonesenas

Sand, some gravel, much fine to coarse sand, gravel

fine to coarse, a few pebbles, feldspathic........
Silt, clayey, light brown......ciiiiiiiiiieiianaen.

Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty and clayey, very light gray, cal-

careous, common calcareous rootlets...............
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Depth, in feet
From To
0.0 3.0
3.0 7.0
7.0 33.0
33.0 47.0
47.0 58.5
58.5 79.0



15N 09W O9DAAD 40-A-44

15-9-9daad
40-A-44
Howard County

Location: SE NE NE SE, approximately 435 ft S and 100 ft W of NE cor
SE1/4 sec 9-15N-9W .
Ground elevation: 1738 ft (t) Cushing 7.5 min. quadrangle
Depth to water: 6.1 ft 8/28/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Sand, silty, dark brownish gray.........eeeeueeeenn. 0.0 3.0
Sand, fine to very coarse, a little fine gravel..... 3.0 16.0
Sand, fine to medium, some coarse to very coarse
sand...... ettt e e e ettt ettt 16.0 25.0
Sand and gravel, gravel is fine to coarse, trace of
pebbles, feldspathic........ ..., 25.0 +37.0
Silt, clayey, sandy, very light brownish gray and
B o i o B a5 o +37.0 +47.0
Tertiary System - Miocene Series - Ogallala Group:
Silt, sandy, clayey, very light gray, moderately
calcareous below 55 ft; some sandstone below 60
ft; light greenish gray below 75 ft, common cal-
CAreOUS FOOTLLlet S . vt in ittt e i it ittt e eeerennonnnens +47.0 79.0



15N 09W 16DAAA 42-A-44
15-9-16daaa
42-A-44
Howard County

Location: NE NE NE SE, approximately 18 ft S and 33 ft W of NE cor

SE1/4 sec 16-15N-9W

Ground elevation: 1755 ft (t) Cushing 7.5 min. guadrangle

Depth to water: 11.7 ft 8/30/44

Quaternary System, undifferentiated:

Silt, moderately clayey, moderately sandy, princi-
pally very fine sand, a little medium to coarse
sand, light brown, a few limy areas...............

Silt, slightly clayey, slightly sandy, silty is
coarse, light brown, a few limy areas and nodular
limestone fragments.. ... v it iennnneioneannanaens

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, sand is very fine to medium with a trace
of coarse sand, very light olive-gray, a few
siliceous root casts, moderate induration.........

Sandstone, silty, slightly clayey, sand is very fine
to fine with a little medium, slightly calcareous,

slight induration.........i.iiiiiiinnniinnennenennn
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Depth, in feet
From To
0.0 4.0
4.0 16.0
16.0 24.0
24 .0 39.0



15N 0SW 21AAAA 43-A-44

15-9~21aaaa
43-A-44
Howard County

Location: NE NE NE NE, approximately 18 ft S and 25 ft W of NE cor
sec 21-15N-9W
Ground elevation: 1788 ft (t) Cushing 7.5 min. quadrangle
Depth to water: 18.9 ft 8/30/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Sand, silty, dark brownish gray........c.eeeeeeeeen. 0.0 3.0
Sand, fine to medium, some coarse sand and a little
fine to medium gravel, pinkish gray............... 3.0 9.0
Silt, sandy to clay, light brown.................... 9.0 14.0
Sand, mostly fine to medium, some coarse sand and
trace of gravel, contains some lithic Ogallala
o = 1 = T 14.0 34.0
Sand and gravel, gravel fine to medium; coarser
below 40 ...ttt ittt e eieananannannns 34.0 42.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty, very light greenish gray; calcar-
eous and moderately well indurated below 55 ft.... 42.0 592.0
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15N 09W 24AAAA 11-A-51
15-9-24aaaa
11-A-51
Howard County

Location: NE NE NE NE, 18 ft S and 83 ft W of NE cor sec 24-15N-9W

Ground elevation: 1737.6 ft (i).
Depth to water: 4.98 ft 7/20/51
Depth,

in feet

From
Quaternary System, undifferentiated:

Sand, silty, sand is very fine to medium, dark brown

to black. .. it i i e e e 0.0
Sand, slightly silty, sand is very fine to medium

with some coarse, light brown..........c.ccvoien. 0.5
Sand, very silty, sand is very fine to medium, light

grayish bBrown..... ..ttt iritenananaeean 2.5
Sand, very fine to very coarse, much medium sand,

quartz with some pink silicates; some fine gravel

below 25 ft... ..ttt i i i it i i 5.0
Sandy gravel, fine sand to medium gravel, approxi-

mately 60 to 70 percent gravel.......ciiiiuunnnn. 30.0
Silt, moderately sandy, sand mostly very fine, :

light brown, slightly calcareous; slightly clayey

35 to 40 ft, very calcareous below 44 ft; granular

structure 35 to 40 and 44 to 46.5 ft.......... ... 33.5
Sand, slightly silty, sand is very fine to medium

with some coarse sand, very light brown, slightly

calcareous; thin moderately clayey layer 49 to

L S ol 46.5
Silt, moderately sandy, sand is mostly very fine,

very light brown, slightly calcareous to 55 ft,

very slight induration; moderately clayey 57.8 to

5 T T £ ol 50.5
Silt, slightly clayey, slightly sandy, sand is very

fine to medium, light brown; moderately clayey 60

to 63.5 ft; moderately sandy 63.5 to 65.5 ft, sand

is very fine tO COALSE. .t ittt it noeneonsnsosennan 58.5
Silt, moderately clayey, sllghtly sandy, sand is

very fine to medium, light brown.................. 65.5
Sand, sand is fine to very coarse, some fine gravel,

some sSandstone grainNS....eeeeeeeeeeeeeesenannannas 75.5

Tertlary System - Miocene Series - Ogallala Group:

Sandstone, poorly indurated, sand is very fine to

medium, some coarse, light green-gray; mostly very

fine to fine with some medium sand below 85 ft;

some rounded clay grains below 90 ft.............. 80.0
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Silt, moderately clayey, sandy, sand is mostly very

fine to fine; very sandy below 100 ft............. 95.

Sand, very fine to medium, principally quartz with
some green and pink silicates; slightly coarser

110 to 115 ft, slightly silty below 115 ft........ 101.

Silt, slightly clayey, moderately sandy, mostly very
fine to fine sand, light greenish gray; very sandy
120 to 120.5 ft, slightly calcareous below 120.5

3 119.
Tertiary System ~ age not determined
Limestone, light gray.....c.cii ittt iennnnnns 121.
Silt, moderately clayey, light green-gray, moder-
ately CalCareOUS .. iut it ieeeeeeneeasanssoacsocansan 122.
Marl, white, very CalCareOUS.. ...t it eenensoncananens 124.

Silt, very clayey, light grayish brown, very cal-

AL EOUS s « o o oo v o oo oaeenecosonsensanesensensenanseneas 125.

Silt, very clayey, very pale brown; contains limy
nodules below 130 ft; slight iron stain below

T 125.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, mottled and yellow-brown, noncalcareous except
in upper foot; much yellow stain 145 to 150 ft;
less yellow-brown below 150 ft, thin bentonite

layers 153.5 to 155 ft, common yellow stain....... 138.
Shale, clay, darKk gray. ..o oo e eeeeeeeeeeeeeneeneanns 160.
Cretaceous System - Upper Cretaceous Series - Colorado Group:

Niobrara Formation:
Shale, chalky, medium gray, slightly clayey to 174

ft; light gray below 175 ft..... i, 171.

48

(@S

o

101.

1109.

121.

122.

124.
125.
125.

138.

160.
171.

180.

(62N @)]



15N 10W 09DCDD 38-B-43
15-10-9dcdd
38-B-43
Howard County

Location: SE SE SW SE, in road triangle and 34 ft W of sec line near
SW cor SW1/4 SE1/4 sec 9-15N-10W
Ground elevation: 1845 ft (i).

Depth to water: 61.6 ft 10/31/43
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, clayey, dark brown-—gray........cccecceee-. ceeae 0.0 5.0
silt, slightly to moderately clayey, light colored;
probably light yellow-gray......eceeeeeeeeennaeen.. 5.0 25.0
Silt, slightly to moderately clayey, light brown.... 25.0 44.0
Sand, mostly fine to coarse; some very coarse sand
and gravel below 50 ft...... .. 44.0 54.0
Sand and gravel, pink, gravel mostly fine to medium. 54.0 58.0

Silt, probably slightly clayey, coarse silt with

some very fine sand, may be in part moderately

clayey, some limy @r€aS.....ceveececenssannanaenns 58.0 +128.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, silty, indurated, very light gray; very

hard at 140 ft, did not penetrate................. +128.0 140.0
Note: Samples very poor, essentially destroyed by

washing in the laboratory

49



15N 10W 16ADDD 15-A-44

15-10-16addd
15-A-44
Howard County

Location: SE SE SE NE, 10 ft N and 44 ft W of SE cor NE1/4 sec 16-
15N-10W

Ground elevation: 1802 ft (t) Wolbach SW 7.5 min. quadrangle

Depth to water: 28.9 ft 7/18/44

Depth, in feet

From To
Quaternary System, undifferentiated:

Road fill and soil: clayey silt, light brown and

black. vt e e e et 0.0 10.0
Silt, slightly clayey and sandy, light brownish

JEAY ¢ v ot et e nmetecoeetanessssanonssnnesnnonenaseans 10.0 15.0
Silt, sandy, light brownish gray, some dark gray

=T B O U 15.0 18.0
Sand, some silt, sand is fine to coarse; some very

coarse sand and fine gravel below 25 ft........... 18.0 +30.0

Silt, interbedded, slightly and moderately clayey,

slightly sandy, principally very fine sand, silt

is coarse, slight induration, slightly to moder-

ately calcareous, some very calcareous zones and

nodular limestone, very light gray and light

brown, contains root casts; may be some lithic

sand and gravel in lower pPart..........eeeeeeneen.. +30.0 +115.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, silty and clayey, calcareous, very light

gray, hard 1imy layersS ...ttt eneeeeeeeeannns +115.0 139.0
Note: Log and samples inconclusive, Ogallala could

be as high as 85 ft



15N 10W 18BBBB 54-A-57

15-10-18bbbb
54-A-57
Howard County

" Location: NW NW NW NW, 1 ft S and 25 ft E of NW cor sec 18-15N-10W
Ground elevation: 1793 ft (t) Elba 7.5 min. quadrangle

Depth to water: 4.55 ft 10/4/57

Electric log

Depth, in feet

From To
Quaternary System, undifferentiated:

Silt, slightly clayey, moderately sandy, sand is

very fine to fine, dark brownish gray; slightly

calcareous to 0.5 ft..u ittt iennennns 0.0 2.5
Sand, fine to very coarse, a little fine gravel..... 2.5 6.9
Silt, moderately clayey, very sandy, sand is very

fine to medium with some coarse, very dark brown-

= o B o B ok 1 6.9 7.3
Sand, very fine to medium, some coarse, scattered

very coarse sand and fine gravel.................. 7.3 13.7

Sandy gravel, composed mainly of lithic Ogallala
grains of sandstone and siltstone, top of Ogallala
may have been penetrated in 15 to 20 foot
T ¢ =T o = 13.7 20.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone-siltstone, sand is very fine to medium,
moderate induration; slight induration below 25

5 20.0 57.8
Sandstone, slightly clayey, some marl, limy cementa-

Tion, very CalCareOUS . c vt e i enecneeeceneennaaeneans 57.8 60.0
Sandstone, sand is very fine to medium, moderate

induration, some rootletsS... ...t ennnnnns 60.0 65.0

Siltstone, sandy, sand is very fine to fine,

moderate induration, in part very calcareous below

67.9 ft, some rootlets.... ..ttt 65.0 69.0
Silt, slightly to moderately clayey, moderately

sandy, sand is very fine to fine, light olive

o 5 > 69.0 70.0
Siltstone-sandstone, sand is very fine to medium,
in part calcareous, moderate induration........... 70.0 75.5

Silt, slightly clayey, slightly sandy, in part mod-
erately clayey and marly, very light olive-gray;

contains some interbedded very sandy layers....... 75.5 80.0
Silt, slightly clayey, very sandy, sand is very fine
to fine, limy cemented a@reasS.......ouue e eeernnnnns 90.0 95.0



Sandstone, in part silty, sand is mostly very fine
to fine, very light yellow-gray, contains some
e £ o =T I 95.0 110.

Sandstone, silty, sand is very fine to fine, slight
to moderate induration, very calcareous 110 to 115
ft, limy areas below 115 ft; slight induration
below 125 ft, contains rootlets. ... ettt eneeennn 110.0 127.

Silt, slightly clayey, moderately sandy, sand is
very fine to fine, light yellow-gray, slightly

calcareous with 1imy @reas......ueeeeeeeenenennnnn 127.8 135.
Sand, silty, some sandy silt, sand is very fine to
fine, contains some rootlets.....vei e nnnnennn. 135.0 137.

Silt, slightly clayey, very sandy, sand is very fine
to fine, light yellow-gray; slightly calcareous
below 140 ft; moderately clayey with limy areas
142.5 to 145 ft; very calcareous marly layer 147.5
to 148.3 ft; sandstone layer 150 to 150.5 ft, very
CAlCArBOUS . ittt ittt ittt ettt ettt 137.7 150.

Silt, slightly clayey, moderately sandy, sand is
very fine to fine, trace of medium, light olive-
gray, slightly calcareous; moderately clayey 152
to 155 ft, contains limy areas......ueeeeeeennnn.. 150.5 155.

Silt, slightly clayey, moderately sandy, sand is
very fine to fine with a trace of medium, light
olive-gray, slightly calcareous; contains some
siltstone-sandstone layers below 156 ft, limy
07} o Yo ol vl I o 3 o 155.0 160.

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group:

Silt, moderately clayey, moderately sandy, sand is
mostly very fine to fine, very light brown and
very light gray, some limy nodules, matrix essen-
tially noncalcareous, slightly clayey 165 to 167
ft; slightly sandy below 167 ft; contains limy
areas below 170 ft.... ...ttt 160.0 174.

Silt, moderately to very clayey, very light brownish
gray, blocky structure, moderately calcareous;
slightly calcareous below 175 ft, contains limy
nodular layers at 175.3 and 175.9 ft; noncalcar-
eous below 180 ft, slight induration, light

DA B ) e - 174.0 181.
Siltstone, moderately clayey, light yellow-gray;
slight induration........ ittt innnnnn. 181.5 182.

Silt, very clayey, very light yellow-gray; very
light brown-gray and very light brown below 185
ft; silt is coarse gained below 187 ft; very
slightly sandy, sand is very fine to fine below
187.5 ft, very light yelloWw=-gray......eeeeeueeen... 182.5 182.
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Siltstone, moderately clayey, coarse grained silt,
very light yellow-gray; light yellow-brown below
196.5 ft, moderate induration 199.4 to 199.6 ft... 192.5 202.

Sand, silty, sand is very fine to medium............ 202.1 207.

Silt, moderately clayey, silt, sandy, sand is very
fine to fine, light brown, contains thin bento-
nitic clay in interval 207 to 208.5 ft, medium
brown below 208.5 ft, slightly clayey below 210
ft, slight to moderate induration below 211.1

ft; contains lithic grains below 215 ft........... 207.0 217.
Sand, very fine to medium, contains some lithic
gravel grains of ironstone, clay and limestone.... 217.5 220.

Silt, slightly clayey, very sandy, sand is very
fine to coarse, contains lithic grains as above,
light yellow-brown, moderately clayey below 221.5
ft; limestone layer or pebble 225.4 to 226.4 ft... 220.0 226.

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

Clay, light gray and yellow-brown; bentonite layer
in interval 235 to 241 ft; light medium gray below
214 ft, a little yellow-brown below 245 ft........ 226.4 250.

—



15N 10W 21DDDC 17-A-44

15-10-21dddc
17-A-44
Howard County

Location: SW SE SE SE, approximately 100 ft N and 500 ft W of SE cor
sec 21-15N-10W
Ground elevation: 1795 ft (t) St. Paul 7.5 min. quadrangle
Depth to water: dry at 13 ft (caved) 7/21/44
Depth, in feet

From To

Quaternary System, undifferentiated:
Sand, fine to medium, some coarse, light gray,
scattered black grains.......c.itii ittt 0.0 10.0
Sand and gravel, fine to medium gravel; very coarse
below 45 ft; common lithic grains of Ogallala 25
to 35 ft.ooi i e e et ettt 10.0 +55.0
Tertiary System - Miocene Series - Ogallala Group:
Silty to clayey siltstone and sandstone, light
greenish gray, slightly calcareous, whitish gray
and very calcareous below 74 ft......oeeieuneennnn. +55.0 84.0
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15N 10W 28DDCC 16-A-~44

15-10-28ddcc¥*
16-2a-44
Howard County

Location: *Not clear, either in SW SW SE SE or near SW cor SEl/4 sec.
28-15N-10W
Ground elevation: 1810 ft (t) St. Paul 7.5 min. quadrangle

Depth to water: «caved at 25 ft 7/21/44
Depth, in feet

From To
Quaternary System, undifferentiated:
Road fill and soil: sandy silt, dark brownish gray.. 0.0 3.0
Sand, silty in upper part, sand is fine to coarse,
some gravel, feldspathic.......... e e 3.0 19.0

Sand and gravel, gravel is fine to coarse, felds-

pathic, contains dark pebbles and cobbles below

65 ft, some lithic grains of Ogallala............. 19.0 +75.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone-siltstone, light brownish and light green-

ish gray, sand is very fine to fine with some

medium, slight to moderate induration, moderately

CAlCaArEOUS . i i ittt ettt et e neeeeneatneeeroeneennness +75.0 139.0
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15N 10W 33CDDD 18-A-44

15-10-33cddd
18-A-44
Howard County

Location: SE SE SE SW, approximately 31 ft N and 150 ft W of SE cor
SW1l/4 sec 33-15N-10W
Ground elevation: 1814 ft (t) St. Paul 7.5 min. quadrangle
Depth to water: 22.4 ft 7/21/44
Depth, in feet
From To

Quaternary System, undifferentiated:
Road fill and soil: clayey silt, dark brownish gray,
light gray in lower part, slightly calcareous,
in part sandy below 15 ft.... ..t eennnn. 0.0 18.0
Sand and gravel, some sandy silt in middle part,
coarser in basal part.......ciiiiiiiiiiiiiiiana.. 18.0 +52.0
Tertiary System - Miocene Series - Ogallala Group:
Sandy siltstone, slightly clayey, light greenish to
brownish gray; moderately to in part very calcar-
eous 90 to 110 ft, slightly calcareous 110 to 130
ft; few rootlets 90 to 95 ft; common calcareous
rootlets and a few siliceous rootlets below 125
B e et ettt et et e e +52.0 139.0



15N 11W 04CCBC 45-B-43

15-11-4ccbc
45-B-43
Howard County

Location: SW NW SW SW, approximately 0.2 mile N of SW cor sec
11w and on east edge of road
Ground elevation: 1,880.3 ft (i)
Depth to water: 37.0 ft 11/8/43
Depth,

4-15N-

in feet

From
Quaternary System, undifferentiated:
Silt, slightly clayey, coarse, slightly sandy, sand
is very fine, light yellowish gray, a little
medium dark brownish gray........eeeeieiiiian. 0.0
Silt, slightly to moderately clayey, very slightly
sandy, sand is very fine, light yellow-gray,
essentially noncalcareous, trace limy nodules and
1imy XoOtletS . i i i i ettt ittt sttt sneeenennanans 5.0
Silt, slight clayey, fine to coarse silt, light
yellow-gray, rare small limy rootlets; light
brownish gray below 20 ft; in part yellowish gray
below 25 ft, contains a trace of wood............. 10.0
Silt, slightly to in part moderately clayey, mostly
dark gray, contains trace of wood........cciivu.n 30.0
Sand, very fine to medium, much fine sand, gastropcd
shell and shell fragmentsS.......iii ittt enennns 35.0
Sand, some gravel, fine sand to fine gravel, trace
of medium gravel, quartz with pink feldspar; a few
lithic Ogallala grains below 50 ft................ 40.0
Tertiary System - Miocene Series - Ogallala Group:
Sand, medium to in part very clayey, very light
olive-gray; in part indurated below 55 ft., sand
is very fine to fine with some medium, contains
a trace of siliceous rootlets........oviiiivinenn. 55.0
Sandstone, poorly indurated, sand is very fine to
medium with some coarse.........ii it iinnannn 65.0
Sandstone, in part silty, poorly indurated, sand is
very fine to medium, very light olive-gray, con-
tains a few rootlets; mostly very fine to fine
below 75 ft, calcareous cemented areas 81 to 85
ft, rootlets rare below 80 to 90 ft; some medium
sand below 95 ft.. ...ttt ittt it ittt 70.0
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15N 11W 04DDAD 44-B-43

15-11-4ddad
44-B-43
Howard County

Location: SE NE SE SE, approximately 700 ft N and between highway
and railroad tracks in SE cor sec 4-15-11W
Ground elevation: 1854.7 ft (i)
Depth to water: 28.4 ft 11/8/43
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, clayey, dark brownish gray.......eeeeeveeeneen.. 0.0 6.0
Silt, clayey, light brownish gray, sandy in lower
S 6.0 17.0
Sand, fine to medium, contains a few lithic Ogallala
grains, light gray.......c.eeeiiinieniennennnennn. 17.0 28.0
Sand, fine to coarse, some very coarse sand and fine
to medium gravel, contains some lithic Ogallala
o o= e I = 28.0 55.0
Sand and gravel, pink and greenish gray, some lithic
Ogallala grains......... e ettt et 55.0 60.0
Sand, a little gravel. ... vee et tnteeennnnnnenenens 60.0 70.0
Sand and gravel, gravel is fine to medium, some
coarse gravel below 75 ft... ..ttt nnnnn. 70.0 81.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone-siltstone, in part clayey, fine grained,
light greenish gray, some limy cementation, con-
tains a few rootlets 105 to 120 ft................ 81.0 150.0



15N 11w OS5AAAD 10-B-47

15-11-5aaad
10-B-47
Howard County

Quaternary System, undifferentiated:

Road fill, clayey silt, dark brown-gray.............
Silt, moderately clayey, very dark brown-gray.......
Silt, moderately to very clayey, medium dark brown..
Silt, slightly clayey, slightly calcareous, light
yellow-brown, contains small limy nodules.........
Silt, moderately clayey, medium to dark yellow-
brown, a few 1limy NodulesS.. ... et eeteneenennnnn.

Silt, moderately clayey, dark yellow-brown, granular

S w0 o o
Silt, very clayey, dark brown-gray........eeeeeeee...
Sand, fine to coarse, a little very coarse; sand is

fine to very coarse below 24.5 ft.........c.vv....
Sand and gravel, gravel is mostly fine, quartz with

pink silicates; gravel is fine to medium below 35

L
Sand, some gravel, gravel fine to medium............
Sand and gravel, gravel mostly fine.........cuuvu.o...
Sand and gravel, gravel is fine to medium, a little

coarse gravel and a few pebbles; contains lithic

Ogallala grains below 60 ft.......cuiiieennnennn.

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, mostly very fine to fine, light gray to
light brown, very calcareous, common rootlets.....
Sandstone, mostly very fine to fine sand, light
brownish gray, some limy areas, common rootlets...
Sandstone, mostly very fine to fine sand, very
light brownish gray, very calcareous; silty and
less indurated below 86.5 ft......... ...,
Sandstone, mostly very fine to fine sand, light
olive-gray; sand is very fine to medium below
S T
Sand, silty, sand is very fine to medium, light
Lo e =B o s o=
Sand, silty, moderately clayey, very light olive-
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Location: SE NE NE NE, 592 ft S and 9 ft W of NE cor sec 5-15N-11W
Ground elevation: 1868 ft (t) Elba 7.5 min. gquadrangle
Depth to water: 22.1 ft 6/10/47

Depth, in feet
From To
0.0 1.0
1.0 2.5
2.5 4.0
4.0 10.5
10.5 13.0
13.0 18.0
18.0 20.5
20.5 30.0
30.0 40.0
40.0 50.0
50.0 55.0
55.0 68.5
68.5 75.0
75.0 85.0
85.0 90.0
90.0 98.0
98.0 100.0
100.0 110.0



Sandstone, mostly very fine to fine sand, light
olive-gray, hard limy layer 113 to 114 ft; mod-
erately calcareous, common rootlets below 114 ft..

Silt, very clayey, very light gray, some thin limy
layers, very calcareous below 122 ft..............

Sandstone, silty, moderately clayey, light greenish
gray, contains thin hard limy layers; slight
induration below 130 ft.......ciiiiiiineitiiennnnns

Sandstone, mostly very fine to fine sand, light
greenish gray, contains siliceous rootlets; mod-
erately calcareous below 140 ft; contains some
silty sand layers below 145 ft........iiiunn..

Sandstone, mostly very fine to fine sand, light
greenish gray, in part slightly calcareous........

Sand, silty, slightly clayey, sand is very fine to
fine with some medium, light greenish gray........

Sandstone, mostly very fine to fine sand, light
greenish gray; moderately well indurated below 180
B i et e ettt e e e

Silt, moderately clayey, slightly sandy, light
greenish gray, contains hard white limy layers....

Sandstone, mostly very fine to fine sand, medium

greenish gray, in part silty....cciiiinineinnennnn.
Sand, silty, moderately clayey, light olive-gray,
some induration.......itiiiiiineettnnnenanneennnnn

Sand, silty and sandstone, sand is mostly very fine

to fine, light olive and greenish gray; a few limy

nodules below 221 ft.... .o ittt ieeiennnnnn.
Silt, sandy and moderately clayey, light olive to

greenish gray. ittt ittt teeeeerneeennenenennes
Siltstone, very light greenish gray, very calcar-

eous, thin hard layers........... e e

Silt, clayey, slightly sandy, light greenish gray,
thin limy nodules or layers; some light greenish

gray silty clay below 245 ft......iiiiiiiienennn
Sandstone, silty and silty sand, light greenish

o
Silt, very clayey, light brownish gray; sandy and

less clayey below 265 ft... ..t innnnnn..

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group:
Siltstone, sandy, light brownish gray...............
Silt, very clayey, light brownish gray, blocky
structure; slightly sandy below 280 ft............
Clay, silty, light brownish gray; some thin sandy
S1ltStOone 1ayer S . i ittt ettt ettt
Silt, very clayey, slightly sandy, light brown......
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Silt, very clayey, light brown; a few limy and
limonitic nodules or lithic grains below 320 ft,
common below 330 ft.... ...ttt ennnnn. 300.0 336.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, light and medium gray with some yellow brown,
some bentonite layers; mostly medium, some dark
gray below 345 ft.. ...t ineeeeeonenannns 336.0 350.0
Shale, clay, dark gray to black.....ceeeeienien... 350.0 370.0
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15N 11w 36AAAA 55-A-57
15-11-36aaaa
55~-A-57
Howard County

Location: NE NE NE NE, 150 ft S and 6 ft W of NE cor sec 36-15N-11W
Ground elevation: 1919 ft (t) Nysted 7.5 min. quadrangle '
Depth to water: 120.9 ft 10/11/57
Electric log
Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, slightly clayey, silt is coarse, dark brown... 0.0 2.0
Silt, slightly clayey, silt is coarse, medium brown;
slightly calcareous below 5 ft, light yellowish
brown; some shell fragments below 16.5 ft; some
mottled light gray below 20 ft, some yellow stain;
very slightly clayey below 32 ft; noncalcareous

35 to 40 ft and 45 to 46.3 ft..eieeirienrennnnnnn. 2.0 46.3
Silt, slightly clayey, silt is coarse, dark brown,

slightly more clayey below 48 ft........viiuuuun.. 46.3 51.0
Silt, slightly to moderately clayey, medium brown;

slightly more clayey 53 to 55 ft..... ... 51.0 55.0
Silt, slightly clayey, silt is fine to coarse,

medium brown, some light brown below 56 ft........ 55.0 58.0

Silt, slightly to moderately clayey, silt is coarse,

light medium brown, moderately clayey 58 to 60 ft;

contains dark brown stain 60 to 65 ft and 66.5 to

67.5 ft; slightly finer grained 66 to 66.5 ft..... 58.0 67.5
Silt, moderately clayey, very slightly sandy, sand

is mostly very fine, medium brown, contains some

dark Stadl. e ittt ittt ettt ittt eeennneeenanas 67.5 70.0
Silt, slightly moderately clayey, slightly sandy,

sand is mostly very fine to fine, light medium

brown; slightly to moderately sandy below 73.5 ft;

slightly clayey 75 to 77 ft..iiei it ienn.. 70.0 77.0
Silt, moderately clayey, slightly sandy, sand is

very fine to fine, medium brown; moderately sandy

below 81l.5 ft.. ..ttt ittt ittt 77.0 84.0
Silt, moderately to very clayey, moderately sandy,

sand is mostly very fine to fine; limy areas 88 to

D 84.0 90.7
Sand, silty, sand is very fine to fine with some
MEAdUmM. c vttt ittt ittt et eeneeeneenaseennenenneens 90.7 92.0

62 »



Silt, slightly clayey, moderately sandy, sand is
very fine to fine with some medium, light medium
brown; moderately clayey, slightly sandy below 93
ft, mostly very fine to fine sand; some silty sand
interbedded below 97.5 ft..... .. it i,

Sand, very fine to medium, silt lens 104.3 to 104.4

Sand, fine to very coarse, some fine gravel.........
Sand, some gravel, much coarse to very coarse sand;
10 to 15 percent fine to medium gravel............
Silt, slightly clayey, slightly sandy, sand mostly
very fine to fine, medium brown; moderately sandy
below 125 ft, contains limy areas; very sandy
below 131 ft. ..ttt ittt ittt nnnnnn
Sand, very silty, sand is very fine to fine, little
medium brown.......... ... 0. ettt e
Silt, slightly clayey, slightly sandy, silt is
coarse, sand is mostly very fine, slight indura-
tion, medium brown; contains some limy areas;
moderately sandy below 140 ft, sand is very fine
to fine, contains some rootletsS......viiieiinnannn
Tertiary System - Miocene Series - Ogallala Group:
Siltstone, moderately sandy, very light olive-gray,
some limy cementation, common rootlets; contains
a trace of bentonitic clay 147 to 147.5 ft, light
gray;marly with some bentonitic clay below 150
B
Sandstone, sand is very fine to fine, very light
olive-gray, some limy cementation, some rootlets..
Sand, silty, slightly clayey, sand mostly very fine
to fine, medium olive-gray, rare limy areas.......
Sandstone, sand is very fine to fine with some
medium, some limy and siliceous cementation; con-
tains bone fragments and a little clayey silt
below 170 fL.. ittt ittt ittt ittt eeeanaennanns
Siltstone, slightly clayey, slightly sandy, sand is
mostly very fine, light olive-gray, contains hard
limy layer 177 to 177.2 ft; light brown 176 to
180 ft, moderately calcareous and marly 181.5 to
185 ft; some interbedded siltstone-sandstone below
185 ft, some rootletlS. .. it ittt ittt eneeenennnns
Sandstone, mostly very fine to fine sand, slight
induration, light olive-gray, some rootlets.......
Siltstone, slightly clayey, slightly sandy, sand is
mostly very fine, some limy cementation...........
Sandstone, sand is mostly very fine to fine, poorly
indurated, very light olive-gray, some rootlets;
limy, sandy silt 197.5 to 197.6 ft................
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silt, slight clayey, very sandy, sand is very fine

to medium, light medium olive-gray........eece-e-- 203.

Sandstone, sand is mostly very fine to fine, poorly
indurated, some rootlets; contains some silty

lenses below 214.5 ft. ...ttt 205.

Silt, very sandy, slightly clayey, sand is very fine
to fine, light medium olive-gray; slightly more

clayey below 224.3 ft... ittt ecnnns 219.

Sand, silty, sand is mostly very fine to fine, light
medium olive-gray; slightly indurated below 230
ft, contains rootlets; contains silt lenses below

725G 3 YR s 227.

Siltstone-sandstone, sand is very fine to fine,
light olive-gray, slight induration, contains

e Yo X ol 1= - 240.

Sandstone, slightly silty, sand is very fine to
fine, light olive-gray, moderate induration, con-
tains rootlets; contains some lithic claystone

grains below 255 ft.... ..ttt 250.

Silt, slightly clayey, silty is coarse, light medium
olive-gray, blocky structure, slight induration

below 260 ft; sand in lower part.......eeeeeuveenn 257.

Sand, slightly silty, sand is very fine to fine with
some medium, light medium olive-gray; contains a

layer of clayey Silt...ieiiiiiiiiienneeeeneennnannn 265.

Sand, very fine to medium with some coarse, quartz

with 10 to 15 percent dark minerals............... 270.

Silt, slightly clayey, very light olive-gray,
slightly indurated; moderately clayey below 275

ft; some sandstone lenses below 278 ft............ 273.

Sandstone-siltstone, sand is very fine, very light

olive-gray, slight induration..................... 280.

Sand, mostly very fine to fine sand, contains dark
mineral grains and approximately 10 percent lithic

grains of clayey Silt. .ttt iiinieeeeenennannns 284.

Sand, some gravel, sand is very fine to medium, con-
tains 15 to 20 percent lithic gravel grains of
clayey silt to 295 ft and 25 to 30 percent 295 to
330 ft; contains some aragonite and marly areas

below 295 ft, a few rootletS ... w ettt ittt eeeneeens 290.

Silt, moderately clayey, very sandy, sand is fine to
very coarse, contains approximately 40 to 50 per-

cent lithic grains of clayey silt and aragonite... 315.

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

Clay, bright yellow and Orange......ueeeceeeesennean 321.

Shale, clay, dark gray, noncalcareous; contains thin

bentonite layers below 335 ft........... ... .. ..... 328.
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15N 12W 14DDDD 11-B-47
15-12-14dddd
11-B-47
Howard County

Location: SE SE SE SE, 17 ft N and 56 ft W of SE cor sec 14-15N-12W

Ground elevation: 2063 ft (t) Cotesfield 7.5 min. quadrangle

Depth to water: 144.5 ft 6/24/47

Quaternary System, undifferentiated:
Silt, clayey, medium dark brown-gray................
Silt, clayey, light brownish gray........ciciveeeo..
Silt, light yellowish to brownish gray, slightly
calcareous, small gastropods; slightly clayey
below 10 ft; some yellow stain below 20 ft, some
very light gray...eeeee ittt inneenns
Silt, slightly clayey, dark brown...................
Silt, slightly to moderately clayey, light reddish
brown, granular struCture........ieiiiie vt nneenns
Silt, slightly clayey, light brown; light pinkish
brown below 45 ft.... ..ttt ittt onsnnnnns
Silt, slightly sandy, sand mostly very fine to fine,
some medium sand, light brown.....................
Silt, sandy and sand silty, in part slightly clayey,
sand mostly very fine to fine, some medium, light
reddish BroOWNn. . ..ttt ittt it anennnens
Silt, slightly to moderately clayey, light reddish
brown, some dark reddish brown in upper part; mod-
erately clayey below 80 ft.....iiiiiiiiiiinnnnnnnn
Silt, light reddish to yellow-brown; limy nodules
below 95 ft; slight to moderately calcareous below

Silt, light yellow to light brown-gray, slightly to
in part very calcareous, thin hard limy nodular
layers; moderate to very calcareous below 125 ft;
a few gravel grains, in part lithic Ogallala
fragments. ... ittt ittt e e e

Tertiary System - Miocene Series - Ogallala Group:

Siltstone, whitish gray, very calcareous............

Sandstone, sand mostly very fine to fine, whitish
to very light olive-gray, very calcareous; slight-
ly calcareous 143 to 145 ft.....iiiiniinineennnnn

Sandstone, silty, mostly very fine to fine sand,
very light olive to greenish gray, poorly indur-
ated, moderately calcareous, a few rootlets.......
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Depth, in feet
From. To
0.0 2.0
2.0 7.0
7.0 36.0
36.0 38.0
38.0 40.0
40.0 55.0
55.0 60.0
60.0 75.0
75.0 95.0
95.0 110.0
110.0 138.5
138.5 140.0
140.0 147.5
147.5 157.5



Sand, very fine to fine, some medium; fine to medium
with a little coarse to very coarse sand 160 to
165 ft; fine to coarse sand with some very coarse
below 165 ft; fine to very coarse with a little
fine to medium gravel 180 to 185 ft; mostly fine
to coarse sand below 185 ft, thin silty to clayey
layer at 188 ft... ...,

Sandstone, silty, sand is very fine to fine, light
greenish gray...ceeeeieriiiiniieeiiaereennnennn

Silt, moderately clayey, sandy, light greenish gray.

Sandstone, very fine to fine sand, very light gray,
moderately calcareous, poorly indurated, contains
some thin silt layers. . ..iie i it eie et eeienneneenns

Silt, very sandy, light olive-gray..................

Sandstone, sand is very fine to fine, very light
DroOWNisSh gray . e ettt inee ettt eennnnnnannenns

Silt, very sandy, slightly clayey, very light gray-
ish green, calcareous, slightly indurated.........

Sandstone, very fine to medium with a few coarser
grains, very light brown-gray, slightly calcar-
eous, many rootlets; in part silty below 238 ft...

Silt, very sandy and silty sand, sand is very fine
to fine with some medium, light greenish to brown-
D 5 < = .

Sand, mostly very fine to fine......................

Sandstone, mostly very fine to fine sand, light
brownish to olive-gray, some limy areas, many
rootlets; silty below 260 ft.....ciiiiiiiieennnn..

Sandstone, mostly very fine to fine sand, light
brownish to greenish gray, poorly indurated.......

Sand, some silty sand, very fine to fine with some
medium sand, light brownish gray........cocc.oo....

Sandstone, mostly very fine to fine sand, very light
olive to greenish gray, slightly to moderately

calcareous, a few rootlets... ...t nnan.
Sand, very fine to fine, slight induration, very
light DrOWN=gray.....ouuuuuinttiiiiiiieeennenennn

Siltstone-sandstone, sand is very fine to fine,
very light brownish to greenish gray, moderately
to very calcareous, hard layer 308 to 309.5 ft....

Sand, very fine to medium, light brownish gray to
light gray, slight induration 320 to 330 ft and
below 350 ft; slightly calcareous 350 to 355 ft
with some sandy siltstone. ...ttt eeenennnnn

Sandstone, mostly very fine to fine sand, light
brownish to whitish gray, moderately calcareous
with some hard very calcareous layersS.............
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Sand, very fine to medium, very light brownish gray,

some calcareous cemented zones.........i it 370.
Sandstone, sand mostly very fine to fine, light

brownish to greenish gray, moderately calcareous.. 375.
Silt, moderately clayey, light greenish gray........ 382.

Sand, very fine to fine with some medium, in part
silty, light brownish gray; a few coarse to very
coarse sand grains 395 to 400 ft; some limy areas

below 405 ft. ...ttt i 395.

Sand, very fine to medium, thin olive-green clayey

silt layer in interval 415 to 420 ft.............. 410.

Sand, silty with some sandy silt, sand mostly very
fine to fine, light brown-gray to olive-green,

thin hard limy layer in lower 5 ft................ 420.

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group:
Silt, clayey, slightly sandy, light brownish to
greenish gray, some light brown, thin hard limy

layers or nodules. ...ttt iiieeenennnoneanenas 435.

Silt, slightly to moderately clayey, light brownish

gray; very clayey below 460 ft........ .. i 450.

Sand, silty, sand is very fine to fine, light

Drownish gray...ceeeee ittt eeenonnensnnnnens 466.

Sand, very fine to medium, some coarse, limonitic
fragments 497 to 501 ft, sand may be slightly
indurated or be slightly clayey; medium to very
coarse grained below 520 ft, common limonitic

1ithic grainsS . i ittt it ittt enoennosnenonenan 490.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, silty clay, medium gray, very calcareous;

medium to dark gray below 530 ft............oco.o 526.

Shale, silty clay, dark gray, thinly laminated,
slightly calcareous, noncalcareous below 540 ft;

some bentonite in interval 550 to 555 ft.......... 535.

67

o

375.

382.
385.

410.

420.

435.

450.

466.

490.

526.

535.

560.

(]



16N 10W 18BBBB 08-B-47
16-10-18bbbb
8-B-47
Howard County

Location: NW NW NW NW, 133 ft S and 18 ft E of NW cor sec 18-16N-10W
Ground elevation: 2007 ft (t) Elba 7.5 min. quadrangle

Depth to water: 100.4 ft 6/3/47

Quaternary System, undifferentiated:

Silt, medium dark brown, slightly calcareous.......

Silt, light yellowish to brownish gray, slightly

calcareous, contains gastropod shells............
Silt, moderately clayey, dark brown-gray...........
Silt, moderately to very clayey, light medium brown;
light reddish brown below 15 ft..................

Silt, moderately clayey, light yellow-brown;

slightly sandy below 25 ft........itiiiiinennnn.

Silt, moderately sandy, sand mostly very fine to

fine, light yellowish to reddish brown; slightly
clayey below 40 ft. ...t iiin i ieneenennnnn.

Silt, moderately clayey, slightly sandy, light

yellowish to reddish brown........ieiiiinennn.
Silt, light yellow=brown.........ueeeoeeeennnnnnnn.

Tertlary System - Miocene Series -~ Ogallala Group:

Sand, silty, light greenish gray.......u..oeieeneo...
Sandstone, sand is mostly very fine to fine, light
brownish to greenish gray........cuuuiuiiiennnnn..
Silt, slightly clayey, sandy, sand is very fine to
fine, light yellowish green, in part indurated..
Sandstone, mostly very fine to fine, sandy, slightly
to moderately indurated calcareous layers........

Silt, very clayey, in part sandy, light greenish

gray, thin hard limy layers below 115 ft; calcar-
eous and sandy below 118 ft...... ...
Silt, clayey, sandy, sand mostly very fine to fine,

contains rootlets; calcareous below 125.5 ft,

Whitish gray. ..o ittt ittt ettt et ittennnn.
Sandy silt and silty sand, interbedded, sand very
fine to medium, light olive-gray, calcareous and
hard below 144 ft.. ...ttt ittt eeennineeenennn
Sand and silty sand, interbedded, sand is very fine
to fine with some medium, light greenish gray....
Silt, sandy, slightly clayey, light greenish gray...
Sandstone, sand mostly very fine to fine, very light
gray, contains siliceous rootlets................
Silt, clayey to sandy, light olive-gray............
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Depth, in feet
From To
0.0 1.5
1.5 10.5
10.5 13.0
13.0 20.0
20.0 30.0
30.0 42.5
42.5 50.0
50.0 79.5
79.5 82.5
82.5 96.0
96.0 100.0
100.0 112.0
112.0 120.0
120.0 133.0
133.0 145.0
145.0 154.0
154.0 159.0
159.0 172.5
172.5 175.0



Sandstone, sand mostly very fine to fine, very light
DroOWNish gray. e ee oo e e eeneiiineeeeenncoeeeoesannnns
Silt, slightly clayey, sandy, very light olive-gray;
very calcareous below 190.5 ft........... oot
Sandstone, silty, sand very fine to fine, calcareous
zones, hard 202.5 to 207 ft....iiiiiiiiiniiienn
Sand, very fine to medium, thin indurated layers
below 215 ft.. ittt it eeeerioennaeaeaaanonasss
Sandstone, mostly very fine to fine sand, light
brownish gray to whitish gray, hard indurated
layer 220 to 220.5 ft.. ittt
Sand, very fine to medium, in part slightly indu-
rated, light brown-gray......ccceeiiiiiieeeeeenns
Sand, mostly very fine to fine........... i
Silt, sandy, slightly clayey, light olive-gray; some
interbedded silty sand......ccuueiiiiiiianaaan.
Sandstone, silty, very fine to fine sand, very light
brownish gray, calcareous, abundant rootlets;
slightly more silty below 278 ft, white and light
brownish-gray; interbedded light green silty sand
below 285 ft, in part calcareous.........cceeeeee..
Sand, very fine to medium..... ..ot iiiiiennnnnnnnn
Sand, silty, slightly clayey, mostly very fine to
fine sand, light olive-gray; some interbedded sand
below 310 ft; thin limy layer 318 to 319 ft.......
Sandstone, slightly silty, very fine to fine sand,
calcareous, light brownish to whitish gray, con-
tains many rootlels. . v ittt iiie i eennneenensanas
Silt, moderately clayey, sandy, light olive to
greenish gray, some limy areas; slightly more clay
below 339 ft; some thin sandstone layers below 350

Sand, silty, slightly clayey, sand mostly very fine
to fine, contains thin hard limy layers below 360
B o
Sand, very fine to medium, light brownish to green-
ish gray..... oo, e e s s saseaseaseneceaaneaas
Silt, moderately clayey, sandy, very light gray.....
Silt, very clayey, light greenish gray; some clayey
to sandy silt, light brown below 380 ft...........
Silt, sandy, slightly clayey, light brown...........
Silt, very clayey, light brown, some white in upper
few feet; drilled fast 406 to 408.5 ft............
Sand, very fine to medium; a little coarse sand,
much medium sand below 425 ft; fine to coarse sand
with rounded lithic clay grains below 430 ft, a
few fine gravel grains.......ciiiiiiiiiiiineeenns
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Tertiary System - Series and Formation not determined,
may be part of Ogallala Group.
Silt, very clayey, light gray; slightly sandy below
445 ft; contains thin limy silt layer below 450
T e e 437.0 452.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, mottled yellow brown, light gray and dark

R, 452.0 476.0
Shale, clay, dark gray....eoeue i ennnnn. 476.0 490.0
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16N 11W O7ADBA 43-B-43

16-11-7adba
43-B-43
Howard County

1200 £t S and 800 ft N of NE cor sec 7-16N-11W

Ground elevation: 1890.6 ft (i).
Depth to water: 41.1 ft 11/8/43

Quaternary System, undifferentiated:

Silt, slightly clayey, in part sandy, light brown
and brownish gray, may be some interbedded sand,
some Ogallala lithic grains in samples............

Sand, fine to coarse; some very coarse below 25 ft,
contains Ogallala lithic grains........cccenn.n..

Tertiary System - Miocene Series -~ Ogallala Group:

Sandstone-siltstone, light olive-gray...............
Siltstone, white, common rootlets, very calcareous
below 40 fh. ...ttt eeeneneeanenoennnenns
Sandstone, silty, clayey, very light olive-gray;
very calcareous below 50 ft, common rootlets......
Sandstone, silty, very light greenish gray, slightly
calcareous to 60 ft; many rootlets below 60 ft....
Sandstone, sand is very fine to medium, poorly
indurated, very hard below 82 ft...............
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Location: ©NE NW SE NE, SW cor of road intersection approximately

Depth, in feet
From To
0.0 19.0
19.0 +25.0
+25.0 35.0
35.0 45.0
45.0 55.0
55.0 65.0
65.0 84.0



16N 11W 08ABAA 36-B-43

16-11-8abaa
36-B-43
Howard County

Location: NE NE NW NE, approximately 1400 ft W and 26 ft S of NE cor
sec 8-16N-11W

Ground elevation: 2065.6 ft (i).

Depth to water: dry at 100 ft 10/31/43

Depth, in feet

From To
Quaternary System, undifferentiated:
S1lt, dark DroOWN. .. i u et ittt ettt ettt eeeenoeennenennn 0.0 3.0
Silt, light brownish to yellowish gray, contains
numerous shell fragments and a few gastropods..... 3.0 25.0
Silt, light brown to tan, contains scattered sand ’
o = I o = 25.0 62.0
Silt, dark brown, contains scattered sand grains.... 62.0 65.0

Silt, slightly sandy, dark reddish brown, contains

a few shell fragments and gastropods to 75 ft;

light yellowish brown below 75 ft............c.... 65.0 78.0
Sand, fine to medium, light gray to pink; contains

a trace of light brown bentonitic clay in lower

5= 78.0 88.0
Sand, silty, light reddish brown, contains a trace

of coarse to very coarse sand.......iiininannnn. 88.0 91.0
Sand, fine to medium, light gray......ceceeeeeeenan.. 91.0 +110.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, silty, moderately indurated.............. +110.0 130.0
Sandstone, silty, partly clayey, light olive to

brownish gray......iiiiiiii ittt nennannaaanann 130.0 155.0
Sandstone, silty, grayish white, moderately to very

CAlCaArEOUS . . ittt ittt ittt et eaeeeneeneecaeananoens 155.0 190.0
Sandstone, silty, slightly clayey....eeeeeeenennnn.. 190.0 200.0
Sandstone, fine to medium SanNd. ... ..eeee i eeonnenans 200.0 210.0

Sandstone, silty, in part clayey, very light olive-
gray; moderately calcareous with some hard layers

below 245 ft .. ittt ittt ittt ittt etnnnnnnnn. 210.0 255.0
Sandstone, silty, light olive-gray, contains a few

oo = ol 255.0 260.0
Sandstone-siltstone, very light to whitish gray,

VEry CaAlCareOUsS. ..ttt ittt eeeennsnenseennnnnnas 260.0 280.0
Sandstone, silty, very light olive-gray............. 280.0 300.0

Siltstone, sandy, light brownish gray; moderately
calcareous 320 to 330 ft; contains some inter-

bedded pink bentonitic clay below 340 ft.......... 300.0 345.0
Siltstone, sandy, very light olive-gray, alternately
hard and soft layersS. ...ttt itneeeeeennenneennns 345.0 395.0



Siltstone, sandy, grayish white, very calcareous.... 395.0 410.0
Sandstone, silty, very light olive-gray, calcareous

B0 420 E. ittt ittt ittt i it i i e i e 410.0 425.0
Siltstone, in part sandy, very light olive-gray, in
Part CalCareOUS .. vt ittt it it teeenneaseeeneaaaaean 425.0 430.0
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16N 11W 33AADA 09-B-47
16-11-33aada
S-B~-47
Howard County

Location: NE SE NE NE, 685 ft S and 8 ft W of NE cor sec 33-16N-11W

Ground elevation: 1829 ft (t) Elba 7.5 min. quadrangle
Depth to water: 7.65 ft 6/7/47

Quaternary System, undifferentiated:
Silt, slightly clayey, dark brown-gray; medium
brown—-gray below 1.5 ft...u.uui it it ir et eenennnnnn.
Silt, sandy, mostly very fine to fine sand, black...
Silt, sandy, mostly very fine to fine sand, light
brownish to whitish gray......eeeniniinnnnnnn. ..
Silt, very clayey, light gray, greenish tint........
Sand, fine to coarse, a little very coarse..........
Sand, some gravel, sand fine to very coarse, gravel
mostly fine, brown to pinkish gray................
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, mostly very fine to fine sand, light
brownish to whitish gray, many limy areas; less
calcareous below 18 ft, a few rootlets and a hack-
berry seed. .. ittt e e e
Sandstone-siltstone, very fine to fine sand, calcar-
eous, very light brown-gray to whitish gray, many
rootlets; moderate induration, very calcareous
below 38 ft....iiiiii ittt e
Sandstone, mostly very fine to fine sand, light
brownish to greenish gray, some limy areas........
Sandstone, mostly very fine to fine sand, poorly
indurated, medium brown and light gray............
Silt, very clayey, light greenish gray..............
Silt, clayey to sandy, light greenish gray..........
Clay, pale greenish gray...coeeee ettt tneeenunnn.
Silt, clayey to sandy, whitish gray, calcareous.....
Sandstone, mostly very fine to fine sand, light
brownish to whitish gray, calcareous, many root-
lets; some clayey to sandy silt layers below 78

Silt, slightly clayey, sandy, light olive to green-
ish gray, contains thin silty sand layers.........
Sand, very silty, mostly very fine to fine sand,
light greenish gray......ooeiiniiiinin e,
Sand, fine to medium, light gray, contains thin
sandy Silt layersS. ..ot ittt it ittt e
Sand, silty, slightly clayey, light olive-gray......
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Depth, in feet
From To
0.0 2.5
2.5 3.5
3.5 5.0
5.0 6.0
6.0 8.0
8.0 13.0
13.0 29.5
29.5 41.0
41.0 46.0
>46.0 59.5
59.5 60.0
60.0 64.0
64.0 66.0
66.0 71.5
71.5 83.0
83.0 90.0
90.0 111.0
111.0 120.0
120.0 124.0



Sandstone, mostly very fine to fine sand, light gray

to brownish gray, very calcareous below 136 ft.... 124.

Sandstone, silty, sand is very fine to fine, light
greenish gray; light brown-gray, less silty below

140 Fhuueeeeeeeeeeeseeanoeeennnaasssseeannansssnns 138.

Sandstone, silty, mostly very fine to fine sand,
light brownish to whitish gray, very calcareous;

some slightly calcareous layers below 150 ft...... 146.

Sandy silt and silty sand, very light gray and

whitish gray, in part calcareous.................. 155.

Sandstone, sand is mostly very fine to fine, light
brownish to greenish gray, some siliceous

e Yo ) o R = v T 160.

Silt, clayey to sandy, very light gray, moderately
sandy below 182 ft, hard limy layer 188 to 188.5

B o 177.

Silt, very clayey, light greenish gray, hard limy
layer 204 to 204.5 ft; some light brown-gray clay

below 205 fr..uu ittt iiiieeneeeeenaeeaeanaananann 195.

Clay, silty, light brown-gray; light brown and light

green—-gray 220 to 225 ft.....i it i iiiiiia 210.
Sand, very fine to medium......c.ii ittt 230.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, light gray, white and yellow; slightly calcar-
eous below 260 ft; moderately calcareous below 275

ft, some medium dark gray.....co.oeiiiiiiiiiiiiaa., 247.

Shale, silty clay, medium dark gray, moderately cal-
careous; dark gray below 290 ft, slightly calcar-
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16N 11W 35CADD 37-B-43

16-11-35cadd
37-B-43
Howard County

Location: SE SE NE SW, approximately 0.25 mile N and 93 ft W of SE
cor SWl/4 sec 35-16N-11W
Ground elevation: 1853.4 ft (i)
Depth to water: 33.3 ft 10/31/43
Depth, in feet
From To
Quaternary System, undifferentiated:
Silt, clayey, dark brownish QLAY e e oo s o v oncancnenenas 0.0 5.0
Silt, light brownish to yellowish gray, in part cal-
careous, contains limonitic and calcareous root-

lets and shell fragmentsS.......eeeeeneneennennnnn. 5.0 25.0
Silt, sandy, light brownish gray, slightly calcar- :
BOUS . ittt ittt ettt ettt ettt et 25.0 30.0

Sand, silty and silt, gray, sand is fine to medium,
contains a few calcareous rootlets, shell frag-
ments and gastropods; contains a little coarse to
very coarse sand in lower part.......ieeeeennnna.. 30.0 +46.0
Tertiary System - Miocene Series - Ogallala Group:
Siltstone, clayey, very light olive-gray, very cal-

CAYEOUS e v v oottt v oo s o ooeoennnsensnensesssssennneeenea +46.0 50.0
Sandstone, silty, very light olive-gray, slightly

calcareous, contains abundant rootletS............ 50.0 59.0
Siltstone, whitish gray, marly in upper part grading

to very calcareous silty sandstone in lower part.. 59.0 75.0
Sandstone, silty to clayey, fine grained, light gray

O greenish gray. i e et et oteneeeeneeeeeeeneeeenens 75.0 78.0
Sand, fine to medium, very light olive-gray, in part

Indurated. v ittt i s e e e ettt 78.0 90.0
Siltstone, very light gray, calcareous.............. 90.0 95.0

Sandstone, sand very fine to fine, very calcareous
to 100 ft, moderately calcareous below with many

o T o I o 95.0 110.0
Sandstone, sand is very fine to fine, greenish gray,

slightly calcareous, abundant rootlets............ 110.0 115.0
Siltstone, in part sandy, white, very calcareous,

in part a marl. ...ttt ittt i e et e e 115.0 120.0

Sandstone, very fine to fine, white, slightly to

moderately calcareous, contains a little bento-

o o o I 120.0 130.0
Sandstone, silty, sand is mostly very fine to fine,

very light olive-gray, interbedded slightly to

noncalcareous; contains many rootlets 160 to 175

ft; hard chalky limestone below 201 ft............ 130.0 203.0
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16N 11W 36AAAA 53-A-57

16-11-36aaaa
53-A-57
Howard County

Location: NE NE NE NE, 310 ft S and 7.5 ft W of NE cor sec 36-16N-11W
Ground elevation: 1916 ft (t) Elba 7.5 min. quadrangle
Depth to water: 78.6 ft 10/4/57
Electric log
Depth, in feet
From To

Quaternary System, undifferentiated:

Silt, slightly clayey, coarse grained, medium

yellow-gray with some dark gray in upper part..... 0.0 2.0
Silt, slightly clayey, slightly sandy, sand is

mostly very fine to fine, dark brownish gray:;

moderately clayey below 4.4 ft, medium brown;

moderately sandy below 8 ft and very sandy below

T T i o 2.0 13.4
Silt, slightly clayey, slightly sandy, sand is

mostly very fine, medium brown; in part moderately

clayey 16.5 to 29.5 ft.. ittt 13.4 34.0
Silt, moderately clayey, moderately sandy, sand is

very fine to fine, medium brown; slightly sandy

PELOW 38 Fliiiiiiiniiieeeeeeeennnoonnaensnneaaneas 34.0 40.0
Silt, moderately clayey, slightly sandy, silt is

coarse, sand is very fine, medium brown, slightly

calcareous; sand is very fine to fine below 45 ft;

some limy areas, in part moderately calcareous.... 40.0 53.5
Silt, very slightly to slightly clayey, coarse silt,

sand is very fine, light to light medium brown,

moderately CalCareOUS . . v v it eeennnerseneaenoneens 53.5 04.2
Silt, slightly clayey, moderately sandy, sand is

very fine to fine, light medium brown, slightly

calcareous; noncalcareous 66.5 to 72 ft; mod-

erately to very sandy below 68 ft; contains some

yellow stain 66.5 to 72 ft; contains some limy

areas below 72 ft..eiiii it ittt ittt eeaennnens 64.2 77.3
Silt, moderately clayey, slightly sandy, sand is

very fine to fine, light medium brown, slightly

calcareous; slightly less sandy below 80 ft, non-

calcareous; light yellow-gray with some yellow

stain below 87.5 ft; very slightly calcareous

below 85 ft; medium brown below 89 ft; contains a

trace of limy nodules below 93.6 ft, slightly to

moderately sandy; very sandy below 99.3 ft, con-

tains a few coarse sand to gravel grains of lithic

sandstone, siltstone and rootlets................. 77.3 103.0
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Silt, moderately clayey, slightly sandy, silt 1is
coarse, sand is very fine to fine, light yellow-
gray, moderately calcareous; contains limy areas
to 107.6 ft; noncalcareous below 107.6 ft.........
Sand, silty in upper part, sand is very fine to

' medium with a few coarse sand to gravel grains

including lithic grains of sandstone, clay and

oo Yo ol = i =

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, sand is very fine to medium, poorly
indurated; moderate induration below 125 ft;
slightly silty below 130 ft........c. .,

Sand, very silty and sandy silt, light olive-gray,
sand is very fine to fine with some medium........

Sandstone, slightly silty, sand is very fine to
medium, very light olive-gray, contains some
rootlets, moderate induration; contains a clayey
to sandy silt layer 144 to 144.7 ft; moderately
silty 155 to 157.5 ft.. ittt iiannn

Silty sand and sandy silt, sand is very fine to
medium, slight induration, light olive-gray.......

Silt, slightly to in part moderately clayey,
slightly sandy, sand mostly very fine, some
induration, moderately calcareous with limy areas;
very sandy below 170 ft....... ..t eennnn.

Sandstone, silty, sand is very fine to medium, very
light olive-gray, moderate induration, contains
o @ T X w =

Silt, very sandy, slightly clayey, sand is very fine
to medium, light olive-gray, limy areas, mod-
erately calcareous; noncalcareous below 180 ft....

Silt, slightly clayey, very sandy, sand is very fine
to medium, very light olive-gray, contains limy
areas, moderately CalCareOUS. ....vveeeeeneneennnn

Siltstone, slightly clayey, slightly sandy, sand
mostly very fine to fine, very light olive-gray,
moderately calcareous with thin hard limy layer
196.3 to 196.4 ft. ..ttt ittt ittt

Sandstone, silty, sand is mostly very fine to fine,
very light olive-gray, contains rootlets..........

Silt, moderately clayey, very sandy, sand is very
fine to medium, light olive-gray; some thin
indurated areas, very calcareous; moderately cal-
careous below 207.2 ft....ii ittt ineennnn.

Sand, slightly silty, sand is very fine to medium,
slight induration. ...ttt ittt ittt et ienennnn
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Silt, slightly clayey, slightly sandy, sand is
mostly very fine, light olive-gray, slightly cal-
careous; slight induration below 226 ft...........

Sandstone, sand is very fine to medium, very slight
induration; contains a marly sandy limestone layer
234 to 235 ft; moderate induration below 235 ft,
rare limy areas; some rootlets below 239.8 ft.....

Silt, slightly clayey, moderately sandy, sand is
very fine to fine with some medium, light olive-
gray; very light yellow-gray below 250 ft; mottled
light gray and light brown below 252 ft...........

Sandstone, in part slightly silty, sand is very fine
to medium, poorly indurated, very light olive-
gray, some rootlets; contains a slightly clayey
silt layer 266.5 to 267.5 ft...... i

Silt, slightly clayey, slightly sandy, sand is very
fine to fine, very light olive-gray, limy areas,
moderately calcareous; very sandy below 271.1 ft;
slightly calcareous below 275 ft; sandstone layer
below 276 ft. ...ttt ittt ittt ittt tnntnnnaans

Silt, slightly clayey, slightly sandy, sand is very
fine to medium, light olive-gray, slightly cal-
careous; very sandy below 279.3 ft................

Sandstone, sand is very fine to fine, very light
olive-gray, slightly indurated, contains rootlets.

Silt, slightly clayey, very sandy, sand is very fine

' to fine with some medium and trace of coarse;
mostly very fine to fine with some medium sand
below 286.9 ft.. .. ..t it ittt

Sand, very fine to medium with scattered coarse
sand to gravel, contains lithic grains, bone
fragments and some green silicates................

Silt, -moderately to very clayey, very light yellow-
gray, nodular limestone lens 296 to 296.3;
slightly sandy, slightly clayey below 305 ft,
sand is very fine to fine with some medium sand...

Silt, slightly clayey, silt is coarse grained, light
yellow-gray, slight induration.................... ‘

Sand, slightly silty, sand is very fine to medium...

Silt to siltstone, slightly to moderately clayey,
slightly sandy, light olive-gray, moderately cal-
careous, contains limy areas; slightly calcareous
320 to 323 ft; noncalcareous below 323 ft.........

Sand, slightly silty, sand is very fine to medium...

Silt, slightly clayey, slightly sandy, silt is
coarse, sand is very fine, micaceous, slight
induration; fine sand layer 330 to 330.4 ft;
slightly calcareous 330.4 to 334.3 ft.............

79

224.

228.

243.

254.

270.

276.

280.

281.

290.

292.

310.
313.

316.
325.

327.

o O

o

228.

243.

254.

270.

276.

280.

281.

290.

292.

310.

313.
316.

325.
327.

334.

o O

(@)



Silt, moderately clayey, silt is coarse to very
coarse with some very fine sand; very light

yellow-gray; slight induration below 340 ft....... 334.
Sand, slightly silty, sand is very fine to medium... 341.

Silt, slightly to moderately clayey, slight sandy,
silt is coarse to very coarse, sand is very fine,

light yellow-gray, slight induration.............. 342.

Silt, slightly clayey, moderate to very sandy, sand
is very fine to medium, contains thin siltstone

layers below 350 ft......i ittt ennnnnnnns 349.

Siltstone, contains a few lithic grains, very light

VLl OW=g Ay e s v vttt ittt e eneneeeaanoacananensesssnss 360.

Tertiary System - Series and Formation undetermined,
may be part of Ogallala Group
Silt, moderately to very clayey, silt is coarse,

light olive-gray; medium brown below 366.5 ft..... 363.

Silt, slightly to moderately clayey, moderately
sandy, sand is very fine to fine, medium brown;
moderately to very clayey, slightly sandy below
371.5 ft, mottled olive-gray and light brown; very
clayey below 380 ft, slightly sandy, very fine
sand, light yellow-gray; moderately sandy below

L O 367.

Silt, slightly to moderately clayey, in part very
clayey, moderately sandy, sand is very fine to
medium, contains lithic grains of ironstone, limy

grains and shale, grains range in size to gravel.. 405.

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

Shale, clay, medium dark gray....eeeeeeeeeeeneeennns 417.
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16N 12W O4AAA 25-A-44

16-12-4aaa
25-A-44
Howard County

Location: NE NE NE, approximately 300 ft S of sec line and near NE
cor sec 4-16N-12W
Ground elevation: 2023 ft (i).
Depth to water: Dry (8-2-44)
Note: USBR Davis Creek Dam Site
Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, clayey, slightly sandy, dark brown-gray....... 0.0 5.0
Silt, moderately to very clayey, slightly sandy,
light pinkish gray to reddish brown............... 5.0 +20.0
Tertiary System - Miocene Series - Ogallala Group:
Sandstone, silty, sand mostly fine, light gray to
greenish, some siliceous rootlets, slight indura-
tion; moderate induration 49 to 54 ft; abundant
rootlets below 70 ft. ..ottt it it iiennnnn +20.0 89.0



16N 12W 13ABAB 42-B-43

Location: NW NE NW NE,
13-16N-12W

Ground elevation: 1894.

Depth to water: 37.0 ft

16-12-13abab
42-B-43
Howard County

approximately 1950 W and 115 S of NE cor sec

8 £t (1).
11/8/43

Quaternary System, undifferentiated:

Soil and silt, clayey

;, brownish gray........cvovee...

Silt, clayey, light yellow-brown, scattered sand

grains.......eee...
Sand, fine to medium,
Sand, fine to coarse,
some very coarse sa
Sand and gravel, pink

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

ligh£ LAY et v v ennnsoneneennans
light pinkish gray; contains
nd and a few lithic grains.....

ish gray.cee oo ettt ennnns

Tertiary System - Miocene Series - Ogallala Group:

Siltstone, sandy, gra
chalky sandy limest
Sandstone, silty, gra
below 50 ft........
Sandstone, fine grain
calcareous to 70 ft
Siltstone, sandy, whi
contains many rootl
very hard at 100 ft

yish white, calcareous; some
ONE .t it vttt s aeoaesosesecsscecoes
yish white, calcareous; marly
ed, very light olive-gray, very
tish gray, very calcareous,
ets; marly in lower part, soft;

-------------------------------
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Depth, in feet
From To
0.0 2.0
2.0 11.0
11.0 25.0
25.0 32.0
32.0 37.0
37.0 43.0
43.0 60.0
60.0 90.0
90.0 100.0



16N 12W 18AAAA 13-A-58

16-12-18aaaa
13-A-58
Howard County

Location: NE NE NE NE, 17 ft S and 157 ft W of NE cor sec 18-16N-12W
Ground elevation: 2060 ft (t) Cotesfield 7.5 min. quadrangle
Depth to water: 115.5 ft 7/25/58
Electric log
Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, moderately clayey, slightly sandy, sand fine,
dark brown-gray; medium brown below 1.5 ft, blocky
5w ol o 1.5 5.0
Silt, moderately clayey, slightly sandy, mostly fine
sand, medium dark brown-gray; medium gray below

7.5 ft, blocky structure..........ceciiiiiean.. 5.0 8.0
Silt, very sandy, slightly clayey, sand is very fine

to medium, a little coarse sand, medium brown..... 8.0 9.5
Sand, silty, slightly clayey, sand is fine to very

coarse, trace of fine gravel........ .. 9.5 10.0

Silt, moderately sandy, slightly clayey, sand is

very fine to medium, medium brown, very slightly

calcareous to 14.5 ft, moderately clayey and very

sandy below 14.5 ft.....ciiiiiiii it 10.0 15.0
Silt, slightly clayey, moderately sandy, sand is

very fine to fine, silt is coarse, medium brown;

slightly less clayey below 20 ft; slightly clayey,

slightly sandy 25 to 25.5 ft, moderately clayey,

moderately sandy below 27.3 ft, slightly calcar-

eous in part below 29.9 ft, a few small limy

grains; a few aggregates below 37.2 ft, noncalcar-

eous 33.5 to 35 ft. ...l i et e, 15.0 35.0
Silt, moderately clayey, moderately sandy, sand is

very fine to fine with a little medium to coarse

sand, medium brown, slightly calcareous........... 35.0 40.0
Silt, slightly clayey, slightly sandy, sand is very

fine to fine, medium brown; moderately sandy below

S T i 40. 48.
Sand, some gravel, approximately 25 percent gravel.. 48.5 49.3
Silt, very sandy, moderately clayey, sand is very

fine to medium with some coarse, little yellow-

brown, slightly calcareous; very calcareous,

light brown-gray 50 to 51.5 ft......iiiieinnnnnn 49.3 53.8
Sand, some gravel, very silty, gravel is fine;

slightly silty below 53.8 ft, dark speckled, trace

Oof medium gravel. ...ttt t ittt eeneeneananaens 53.8 60.7

(@]
(6]



Tertiary System - Miocene Series - Ogallala Group:

Sand, very fine to medium, a little coarse, olive-
green and dark silicates; very fine to coarse
sand below 65 fL..... ittt ittt nennnns
Silt, very sandy, slightly clayey, sand is very fine
to fine, medium 0live=gray....eeeeeeeeeeenoneennnn
Siltstone-sandstone, sand is very fine to fine,
light olive-gray, moderately well indurated.......
Sandstone, silty, sand is very fine to fine, medium
dark gray; contains a few rootlets below 80 ft....
Sand, very fine to medium, a little coarse, slight
induration, contains olive-gray and dark silicates
and rootlets. . ittt ittt it ittt i et e e
Sand, very fine to medium, slight induration, many
rootlets; moderately calcareous, moderately well
indurated below 115 ft; very calcareous below 120

Silt, very sandy, slightly clayey, sand is very fine
to fine, light olive-gray, moderately calcareous,
limy indurated areas to 125 ft.....ciiiiiiinennnn.

Sandstone, slightly silty, sand is very fine to
fine, medium olive-gray contains a few rootlets
below 130 ft. ..ttt ittt ittt ieiteeeonaannsensanas

Silt, very sandy, slightly clayey, sand is very fine
to fine, light olive-gray....eeeeeee it naaaenns

Sand, very fine to medium, light olive~gray; mostly
very fine to fine sand 155 to 160 ft; some coarse
sand below 160 ft, slight induration, contains
some clay silt and chert grains and a few
siliceous rootlets. ..ttt nneenonnnns

Silt, very sandy, slightly clayey, sand is very fine
to fine with a little medium, contains a few root-
T

Sand, very fine to fine with some medium, slight
induration, contains a few rootlets...............

Sandstone and silty sand, mostly very fine to fine
sand, some beds with a little medium sand, very
light olive-gray, poorly indurated, contains a few
siliceous rootlets and chert grains below 185 ft;
a few small limy areas below 190 ft...............

Sand, very silty, slightly clayey, interbedded with
some sandy to clayey silt, sand is mostly very
fine to fine, light olive-gray, contains some
rootlets; moderately clayey below 208.2 ft........
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Sandstone, slightly silty, sand is mostly very fine
to fine, moderately well indurated, common root-
lets; contains a slightly clayey to sandy silt
layer 215 to 217 ft. ..ttt

Silt, slightly clayey, very sandy, sand is mostly
very fine to fine, light medium olive-gray, a few
limy areas, some induration; very calcareous below
3 T o v e

Sandstone, silty, sand is very fine to medium, very
light olive to whitish gray, very calcareous;
contains a few rootlets below 240 ft..............

Silt, very sandy, slightly clayey, sand is very fine
to fine, very light yellow-gray, moderately cal-
CAYEOUS s o e e aeeeeeeeesesenanesosasennnnansansssssses

Sandstone, slightly silty, sand is very fine to
fine, whitish gray, moderately calcareous,
moderately well indurated, contains a few
rootlets. .. it iian £ et

Sandstone, sand is mostly very fine to fine, light
yellow—-to olive-gray, slight induration, a few
o Yoo 3 o I = ol

Silt, slightly clayey, very sandy, sand is very
fine to fine, light olive-gray.......eeeeeeeeaaa..

Sandstone, moderately silty, sand is very fine to
fine, moderately CalCareOUS....ueeeeeenrenennennns

Silt, slightly clayey, very sandy, sand is very fine
to fine, light olive-gray, moderately calcareous,
contains some medium sand below 265 ft............

Sandstone, sand is very fine to medium, moderately
well indurated; slight induration below 275 ft,
contains a trace of 1limy @re€a@S....eceeeeeeceennnns

'Silt, slightly clayey, very sandy, sand is very fine
to medium, light gray, slightly calcareous........

Sandstone, slightly silty, sand is very fine to
medium, marly and very calcareous to 258.5 ft,
some marl below 288.5 ft......ciiiiiiiiiiiiii,

Silt, very sandy, marly, sand is very fine to
medium, very light olive-gray, very calcareous,
slightly indurated below 295 ft, very calcareous
300 to 305 ft; moderately calcareous below 310 ft.

Sand, very fine to medium, slight induration, rare
limy areas, contains a few rootlets; sandy silt
layers 315.8 to 316.7 ft; some dark silicates
below 325 fl. ittt eeereerteeeaonannasansas

Silt, very sandy and sand, very silty, sand is very
fine to medium, light olive-gray; some inter-
bedded siltstone and limy areas below 330 ft......
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Silt, slightly clayey, very sandy, sand is very fine
to fine, light olive-gray, contains some limy

areas; very calcareous, marly areas below 340 ft.. 335.

Sandstone, slightly silty, sand is very fine to
fine, calcareous cementation, a few rootlets; con-
tains some medium and a little coarse sand below

355 ft, silty layer 363 to 364 ft........ ... 350.

‘Sandstone, sand is very fine to fine, calcareous

cementation, contains a few rootlets.............. 365.

Silt, moderately clayey, very sandy, sand is very
fine, light olive=-gray, contains a few limy areas;
sand is very fine to fine with a little medium
sand 375 to 380 ft; some interbedded sandstone

below 380 ft, sand is very fine to fine........... 366.

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group.
Silt, moderately clayey, moderately sandy, sand
mostly very fine, pale brown, moderately calcar-
eous, blocky structure, contains marly areas;

very calcareous below 395 ft.... .ttt ieennn. 386.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, light olive-gray and yellow-brown, moderately

calcareous, contains some limonite and hematite... 400.

Shale, clay, light medium gray, some yellow-brown,
slightly calcareous to 415 ft; a little reddish

brown below 415 fh. .. ittt ieeeoenonseneonnes 410.
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16N 12W 30CCDC 14-A-58
16-12-30ccdc
14-A-58
Howard County

Location: SW SE SW SW, 10 ft N and 765 ft E of SW cor sec 30-16N-

Ground elevation: 2130 ft (t) Cotesfield 7.5 min. guadrangle
Depth to water: 140.1 ft 12/1/58
Electric log

Depth, in

12w

feet

From
Quaternary System, undifferentiated:

Silt, slightly clayey, slight sandy, sand is very

fine, medium yellow-gray, slightly calcareous;

medium dark yellow-gray below 2.5 ft; some gastro-

pod shells; medium olive-gray, some yellow stain

PELlOW 8.5 it eeee i toneseneeenoeenennseannnens 0.0
Silt, slightly clayey, moderately sandy, sand is

very fine, medium dark olive-gray, slightly cal-

careous, contains a few gastropods; medium yellow-

gray below 19 ft; noncalcarecus below 20 ft....... 9.5
Silt, slightly clayey, very slightly sandy, mostly

very fine, sandy, medium dark brown-gray, contains

some thin dark-gray layersS.....c.eeineeeeeeeennenn 23.7
Silt, moderately clayey, very slightly sandy, sand

is mostly very fine to fine, dark brown-gray; mod-

erately to very clayey 29 to 30 ft, slightly sandy

below 30 L.ttt ittt iit et ansanananns 24.5
Silt, slight to moderately clayey, slightly sandy,

sand is very fine, silt is coarse, medium brown;

granular structure 49.5 to 50 ft, contains a few

shell fragments below 55 ft...... ... i 41.0
Silt, slightly clayey, moderately sandy, sand is

very fine to fine, medium brown, some granular

silt particles or lithic grains; slightly calcar-

eous with limy areas below 60 ft, contains a few

SHE Ll S .t ittt i ittt i ii it et e 58.5
Silt, slightly clayey, moderately sandy, mostly very

fine sand, medium dark brown, contains a few

shells and rootlets, very slightly indurated in

upper 0.2 ft; granular structure below 70 ft...... 65.0
Silt, moderately clayey, moderately sandy, sand is

very fine with some fine sand, medium brown, limy

nodule at 74.5 ft.. ..ttt i i et e 72.5
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Silt, slightly clayey, slightly sandy, sand is very
fine with some fine, medium brown, granular struc-
ture in part; limy nodule or layer 77.8 to 78 frt;
moderately clayey below 82 ft; contains a few
rootlets below 85 ft... ...ttt nnnannnnn 75.0 89.

Silt, moderately clayey, slightly sandy,. sand is
very fine, medium brown, very calcareous 89 to 90
ft, slightly calcareous below 90 ft; limy areas
below 92 ft; contains very fine to fine sand below
105 ft; very thin sand and gravel layer at 108.5

TL, MArlY BrCaS . i i ittt tieeeteeeeneeennennennnnn. 89.0 110.
Silt, moderately clayey, moderately sandy, sand is

very fine to medium, medium dark brown............ 110.0 113.
Sand, very fine to very coarse, a little fine

gravel (10 percent); silty zZONE€S.....eueeewrennnnen. 113.0 120.

Tertiary System - Miocene Series -~ Ogallala Group:
Sand, silty, moderately clayey, sand is very fine to
fine, light OlivVe=Qgray....eeeeeeeeeneeeeneeneennn. 120.0 123.
Sand, silty, sand is very fine to medium with a
little coarse to very coarse sand; mostly very
fine to medium sand below 125 ft, common green
silicates and a few rootletS. v in e ineeenennn 123.3 130.
Sand, very silty, sand is very fine to fine, slight-
ly clayey to 133 ft, slightly indurated in part,
contains a few rootletsS. . ittt in it e e inennennns 130.0 135.
Sand, slightly silty, sand is very fine to medium,
SOmMe FOOLletS . i i it iiiintinineeneeeenneeneneennn 135.0 140.
Sandstone, very silty, sand is very fine to fine,
light medium olive-gray, slightly indurated, con-
tains some thin silty sand to sandy silt and
sandy siltstone layers; contains rootlets below
148.8 ft; slightly calcareous 154.5 to 165 ft;

moderately calcareous 167 to 170 ft......vvvvun... 140.0 170.
Siltstone-sandstone, sand mostly very fine, light

olive-gray, contains some rootlets................ 170.0 175.
Silt, very sandy, sand is very fine to medium,

olive—-gray, SOme YOOLlet S . i e ettt e e e e s oo ennnnenn 175.0 178.
Sand, fine to medium, a little coarse sand, contains

rootlets; limy areas below 180 ft................. 178.5 181.
Silt, very sandy, sand is very fine to fine, olive-

e - 181.0 188.
Sandstone, sand is very fine to fine, limy cementa-

L 3 o 188.4 192.

Silt, very sandy, sand is very fine to fine with
some medium, very calcareous to marl; slight indu-
ration below 195 ft; some rootlets below 200 ft... 192.0 201.

Sand, very fine to medium with some coarse, slightly
indurated, contains rootletsS. ... ettt et eeeennnn 201.3 217.



Silt, slightly clayey, very sandy, sand 1s very
fine, light olive-gray, slightly sandy below 220
ft, slight induration.........iiiiiiiieiiiinnnnnns

Sand, very fine to medium, some coarse; silt layer
237.3 £to 238.3 £ttt ittt ittt ettt i i i e

Silt, slightly clayey, very sandy, very fine to
medium sand, light olive-gray; sand layer 250 to
20 L R s o

Sand, very fine to coarse, some very coarse, con-
tains a trace of fine gravel, slightly indurated,
contains rootlets to 270 ft; contains lithic clay
grains 275 to 279.7 ft; clayey to sandy silt
layer 279.5 to 280.5. ...ttt ittt

Silt, slightly clayey, sandy, sand is very fine to
fine, light olive-gray, granular structure........

Sand, very fine to medium, moderately silty to 290

Silt, moderately clayey, light olive-gray, granular
structure; slightly sandy below 295 ft............
Sand-sandstone, very fine to medium sandy, contains
rootlets; very calcareous layer 307.8 to 308.1 ft.
Silt, very sandy and sandstone, sand is very fine to
fine, whitish to light olive-gray; very calcareous
310 to 315 ft; moderately calcareous 315 to 320
ft; contains rootlets below 320 ft; very calcar-
eous 325.4 t0 344.7 fl.uuiiiiniiiineteenenneanans
Sand, very fine to medium, some coarse; silty 348.7
to 348.8 ft; contains some lithic grains below 350

Silt, very sandy, sand is very fine to fine with
some medium, moderately calcareous..........ceu...
Sand, moderately silty, sand is very fine to medium,
slight induration......ii ittt iieennnnnnns
Silt, very sandy, sand is very fine to fine, some
medium, light olive-gray, slight induration.......
Marl and limestone, sandy, sand is very fine to
fine with some medium........iiiiiiiiiiiennnnnnnn.
Sand, very silty, sand is very fine to fine, very
calcareous, whitish gray; sandy silt 383 to 384.1
5
Silt, very sandy, slightly clayey, sand is very fine
to fine, light olive-gray, some limy areas, matrix
very slightly calcareousS... ...t enneneenneeas
Sand, very fine to fine, some medium................
Silt, slightly clayey, very sandy, sand is very fine
to medium, light olive-gray, some induration,
moderately CalCarEOUS. .. vuteeeeeeeseeenennesseens
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Sand, very fine to fine, some medium, marly areas,
slight induration; some silty areas; very calcar-
eous 425 to 438.7 ft, moderately indurated as
sandstone; slightly clayey to sandy, silty layer
438.7 to 440 ft; slightly silty, slight indu-
ration below 440 ft; limy areas below 455 ft...... 418.0 460.

Sand, moderately silty, sand is very fine to fine
with some medium sand, very light olive-gray;
very silty below 465 ft..... .t inneinnnnns 460.0 467.

Tertiary System - Series and Formation not determined,
may be part of Ogallala Group.

Silt, moderately clayey, very sandy, sand is very
fine to fine, light olive gray; slightly calcar-
eous below 470 ft, very clayey below 480 ft;
slight induration below 485 ft......viiiinenennn. 467.5 490.

Silt, very clayey, slightly sandy, sand is very
fine, light brown, moderately calcareous; very
light olive-gray below 500 ft, moderately sandy
below 508 ft; moderately clayey and very sandy
511 to 515 ft; very clayey, slightly sandy below
R T 490.0 520.

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

Clay, light olive-gray, moderately to very calcar-

15T 520.5 530.
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