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INTRODUCTION

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

The map in this report (figure 1) shows the location of all test
holes drilled in the county since 1933.

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. All samples are processed and kept on open
file in the offices of Conservation and Survey Division, 113 Nebraska
Hall, University of Nebraska-Lincoln, 68588-0517.

Beginning in September 1951, some of the test holes have been
logged electrically. Geophysical logs (e-logs) often can be used to
determine formation boundaries more precisely than by field sampling,
especially where difference in rock types from the formation to
another occur at the boundary. Figure 2 is an example of a geophysical
log from Hayes County (39B-F-77) with formation boundaries shown. A
notation on each test hole log indicates if geophysical logs are part
of the original test hole data on file in the CSD office in Lincoln.

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. In the case of Hayes County,
descriptions of strata done in earlier test hole reports are included
with some revised formation information in this report.
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Fig. 1. Test-hole location map of Hayes County



Figure 2. Hayes County sample geophysical log (39B-F-77)

Spontaneous Potential |Depth, Single-point Resistance
10 mv Feet 25 .n AGE - GROUP
3 0
Eolian silts and
L 80 — fine-grained silts,
®0 p:ge brown- Quaternary System,
light brown, undifferentiated
some limy nodules
100
—120—
—140—
Sand, very fine
to medium,
160 — silty lenses
—
180 Silt, clayey i ‘
very sandy
, =
200 Sand and gravel ] .
p—— Tertiary System-
and and si K .
interbedded 2 Miocene Series-
200 Ogallala Group
Silt and siltstone
240 some very fine to
medium sand lenses,
some limy areas
—260—
continued on next page
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Figure 2 continued. Hayes County sample geophysical log (39B-F-77)

Spontaneous Potential [Depth, Single-point Resistance
10 mv Feet 25 1 AGE - GROUP
260
Silt and siltstone
some very fine to
medium sand lenses,
—280— some limy areas
Sand, very fine
— 300 to coarse, limy < Rebase
lenses
<—Rebase |.320
\
. Sandstone p
limy areas
L 3401 Tertiary System-
i— Silt, sandy Miocene Series-
slightly clayey Ogallala Group
360 - Sand, very fine
to medium, silty
lenses
Sand and gravel fs-
-380—| fine sand to fine gravel
Sandstone
400 limy areas
Silt and sandstone
interbedded,
420 marly,some lime
cemented
lenses
—440- Sand, very fine é
some gravel >
—460- Shale, yellow to light
gray, black below 463 Cretaceous System_
’ Upper Cretaceous Series-
480 Montana Group-
Pierre Formation
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The method whereby the altitude of the land surface at test hole
sites was determined is indicated in the heading of each log, as
follows: a = altimeter, h = hand leveling, 1 = spirit leveling, t =
estimated from topographic map.

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

Each test hole is identified by a number assigned in the field
(for example #14-F-78), 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 (see USGS test hole
identification in figure 3). 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 and so on to the
quarter-quarter-quarter-quarter section. The letters A, B, C, and D
are applied in counterclockwise direction beginning with A in the
northeast quadrant. As shown in figure 3, the letters that follow the
section number indicated the location of the test hole within the
section, the first letters (NE) indicating the quarter section, the
second letter (NW) indicating the quarter-quarter section, the third
letter (SW) indicating the quarter-quarter-quarter section, and the
fourth letter (SE) indicating the quarter-quarter-quarter-quarter
section. The last numeral is the serial number of the test hole
within the quarter-quarter-quarter-quarter section if more than one
well is present in that area.
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A=NE 1/4

C=SW1/4
D=SE 1/4
1 Section

1 Mile?

640 Acres

| B=NW 1/4

5N-4E-15CADC
(5N-4E-15 SW NE SE SW)

(SW 1/4 SE 1/4 NE 1/4 SW 1/4 sec. 15,
T.5N., R.4E.)

Fig. 3. System for identifying test-hole according to its location.
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Cardwell, W.D.E., and Jenkins, E.D., Ground-Water Geology and Pump
Irrigation in Frenchman Creek Basin above Palisade, Nebraska

with a section on The Chemical Quality of the Water by Jochens,
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05N 32W 25CCBC 01-HA-42
Test Hole #1-HA-42 (No e-logs)
(5N-32W-25ccbe)
Hayes County

Location: SW NW SW SW sec. 25, T. 5 N., R. 32 W.,

9 ft south of

center of road; 85 ft southwest of center of curve of highway.

Ground elevation: 2,716 ft (i). (Beverly 7.5 min. quadrangle).

Depth to water: 28 ft, (December 19, 1942).

Quaternary System, undifferentiated:

Loam, sandy, dark........c. i
Clay, sandy, Yellow. ... ...t iiie et eaeaneennn
Clay, vellow. .. i e e e e e e
Sand and fine to medium gravel....................

Tertiary System - Miocene Series - Ogallala Group:

Sand and fine to medium gravel; some lime.........
Sand and fine gravel; some clay and lime..........
Sand and fine to medium gravel; some lime.........
Sand and fine gravel; some lime...................
Sand and fine gravel; some clay..........uueuun...
Sand and fine gravel; some clay or soapstone......

Field number 241-42

Depth, in feet
From To
0.0 12.0
12.0 22.0
22.0 36.0
36.0 46.0
46 .0 66.0
66.0 76.0
76.0 86.0
86.0 96.0
96.0 117.0
117.0 139.0



05N 33W 06BBBB 14-FC-52
Test Hole #14-FC-52 (No e-logs)
(5-33-6bbbb)
Hayes County

Location: NW NW NW NW sec. 6, T. 5 N., R. 33 W., drilled for U.S.

Bureau of Reclamation, 1952. v '
Ground elevation: 3,022.0 ft. (i). (Palisade NE 7.5 min. quadrangle).
Depth to water: 205 ft (1952).

Depth, in feet

From - To
Quaternary System, undifferentiated:
- Silt, soft, tan; contains very fine sand............ 0.0 59.3
Tertiary System - Miocene Series - Ogallala Group:
Caliche, sandy, hard to soft, white to buff......... 59.3 72.0
Caliche, sandy, hard, buff........... ... ... .. ... ..., 72.0 82.8
Sand, very fine, to gravel, medium; contains some
well-cemented zZONneS. ... ..ttt ittt 82.8 97.7
Silt, sandy, soft, tan; contains some caliche....... 97.7 104.5
Sandstone, very fine to medium, silty; contains
some S1lEsStone. .. . i e e e e e e 104.5 111.0
Caliche, silty, sandy, white.......... ..., 111.0 119.8
Sand, very fine to very coarse, silty, gravelly,
1 T =1 119.8 125.3
Silt, cemented in zones; contains very fine to
coarse sand and some caliche............. ... ... 125.3 142.0
Silt, clayey, sandy, soft, gray.........ceiieo.. 142.0 148.5
Silt, sandy, soft, light-brown; interbedded with
thin streaks of sand and gravel................... 148.5 170.0
Caliche, silty, calcareous, hard to soft, white..... 170.0 182.0
Caliche, soft, white, and silt, sandy............... - 182.0 192.0
Caliche, calcareous, hard to soft, white............ 192.0 196.3
Sand, very fine, silty, light-green, and caliche,
soft, White. ... it et e e e e e 196.3 202.0
Caliche, hard, wWhite. ... ...ttt it e ieean 202.0 225.0
Silt, hard, gray; contains very fine to coarse sand. 225.0 232.0
Silt, hard, brown and gray; contains very fine to
COATSE SANA. t v ittt it et e ettt ettt e e e e e 232.0 242.0
Silt, soft, tan to gray; contains very fine sand to
very fine gravel... ... ... e 242.0 255.5
Sand, very fine, to gravel, very fine; silty; part-
ly cemented in zones. ........iiiiiiiiiiiiinnn. 255.5 274.6
Silt, sandy, soft, gray......c.oiiiiiiiin.. e e 274 .6 282.0
Sand, very fine to coarse; contains very coarse
sand and Silt. ...ttt e e e e e e 282.0 292.0
Silt, sandy, soft, green........ ... ... ... 292.0 302.0
Sand, very fine to coarse, dgreen; contains some
silt and caliche...... ... .. . . e 302.0 312.0
Silt, soft, green, and sand, very fine.............. 312.0 332.0
Silt, hard, green; contains very fine sand.......... 332.0 338.0
Caliche, hard, white, and silt, sandy, soft, tan.... 338.0 355.0
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Sand, very fine, to gravel, fine, silty, loose...... 355.0 365.6
Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Clay, soft, yellow, and shale, dark-brown; contains
some pale blue plastic clay........ociiiiiieannn. 365.6 372.0



05N 33W 31BBBB 02-HA-42

Test Hole #2-HA-42 (No e-logs)
(5N-33W-31bbbb)
Hayes County

Location: NW NW NW NW sec. 31, T. 5 N., R. 33 W.; 150 ft east of

corner, and 9 ft south of center of road.

Ground elevation: 2,756 ft (i). (Palisade 7.5 min. quadrangle).

Depth to water: 16.7 ft, (September 24, 1942).

Depth, in feet
From To
Quaternary System, undifferentiated:

Loam, sandy, darK. ... ...ttt 0.0 4.0
Clay, sandy, vYelloW. .. ...t ut ettt eeeeneennn 4.0 14.0
Clay, sandy, dark. ... ...ttt 14.0 24.0

Tertiary System - Miocene Series - Ogallala Group:
Gravel, fine, coarse; some lime and clay............ 24 .0 34.0
Gravel, fine to coarse; some clay........uvueuunnen.. 34.0 44.0
Gravel, fine to COATSE. ... ..ttt 44.0 54.0
Sand and fine to coarse gravel and lime............. 54.0 69.0

Field number 143-42



05N 33W 31CDAA 342-41
Test Hole #342-41 (No e-logs)
(5N-33W-31lcdaa)
Hayes County

Location: NE NE SE SW sec. 31, T. 5 N., R. 33 W.; 0.2 mile north of

southeast corner of quarter, on west edge of road.

Ground elevation: 2,752 ft (t). (Palisade 7.5 min. quadrangle) .
Depth to water: caved at 5.8 ft, (November 8, 1941).
Depth, in feet
From To
Quaternary System, undifferentiated:
Soil, sandy, and road fill, dark brown to black..... 0.0 6.0
Sand, silty, buff. ... . ... 6.0 11.0
Clay, sandy, grayish buff.............uuiiuneen... 11.0 15.0
i, GTaY e i i e 15.0 20.0
Sandstone, brown; probably reworked................. 20.0 24 .0
Tertiary System - Miocene Series - Ogallala Group:
Gravel, fine to medium, some coarse, red; much brown
sandstone and some lime, compact.................. 24.0 48.0
Gravel, very fine to coarse, red; some brown
sandstone and lime, compact............uuuunenn.. 48.0 67.0
Gravel, fine to coarse, red; less brown sandstone :
and lime, not as compact........uuo'ieieennnenn.. 67.0 84.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, dark bluish gray to black, some greenish
stain; compact, sticKky..........iiiiiin... 84.0 89.0



05N 34W 06DDBA 07-SW-33
Test Hole #7-SW-33 (No e-logs)
(5N-34wW-6ddba)
Hayes County

Location: NE NW SE SE sec. 6, T. 5 N., R. 34 W., 1,300 ft north and
900 ft west of southeast corner of section.
Ground elevation: 2,822 ft (a). (Hamlet 7.5 min. quadrangle).

Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil; brown Silty 1oamM. ...ttt ittt ettt 0.0 12.0
Gravel, coarse and fine interbedded; some rounded v
limestone grains. .. ...ttt e e 12.0 35.0
Tertiary System - Miocene Series - Ogallala Group:
Limestone, extremely hard, white; some coarse gravel
embedded. . .. e e e e e e e 35.0 44.0



05N 34W 15CBCA 06-SW-33

Test Hole #6-SW-33 (No e-logs)
(5N-34W-15cbca)
Hayes County

Location: NE SW NW SW sec. 15, T. 5 N., R. 34 W., 800 ft northeast
of southwest corner of forty.
Ground elevation: 2,786 ft (t). (Hamlet 7.5 min. quadrangle).
Depth to water: not measured.
Depth, in feet
From To

Quaternary System, undifferentiated:
Clay, very silty, gray; loosely consolidated........ ‘ 0.0 7.0
Gravel, coarse with some fine interbedded sand, some

rounded limestone grains; very coarse gravel at 62
L 7.0 61.0



05N 34W 15CBCB 05-SW-33
Test Hole #5-SW-33 (No e-logs)
5N-34W-15cbchb)
Hayes County

Location: NW SW NW SW sec. 15, T. 5 N., R. 34 W., on center of west
line of southwest quarter. ‘
Ground elevation: 2,790 ft (a). (Hamlet 7.5 min. guadrangle) .
Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:
Clay, silty, gray, fairly compact................... 0.0 34.0
Gravel, coarse with some fine interbedded sand; many
rounded white limestone grains.................... 34.0 62.0
Tertiary System - Miocene Series - Ogallala Group:
Limestone, hard, pure white.......... ..., 62.0 70.0



05N 34W 19BCCC 346~41

Test Hole #346-41 (No e-logs)
(5N-34wW-19bccc)
Hayes County

Location: SW SW SW NW sec. 19, T. 5 N., R. 34 W.; 100 ft east of
southwest corner of quarter, on north edge of road.

Ground elevation: 2,866 ft (t). (Hamlet 7.5 min. quadrangle).

Depth to water: 7.3 ft, (November 8, 1941).

Depth, in feet

From To
Quaternary System, undifferentiated:
Road fill and brown sandy soil...................... 0.0 5.0
Clay, sandy, Cah. ... ..ttt et e e e e e e e 5.0 14.0
Clay, sandy, grayish tan to brown................... 14.0 44.0
Silt, sandy, dark brown.............i .. 44 .0 46.0
Clay, sandy, buff-gray......... ... 46 .0 48.0
Gravel, fine to medium, red; dirty, streaks of gray v
Clay e i e e e e e 48.0 56.0
Tertiary System - Miocene Series - Ogallala Group:
Gravel, fine to medium, red; clean, compact, some
lame . o e e e 56.0 69.0
Gravel, medium, red; compact, hard streaks.......... 69.0 79.0
Gravel, medium, red; some pebbles, hard............. 79.0 96.0
Silt, SaANAY, TV .+t vttt ettt ettt e e e e 96.0 104.0
Silt, sandy, black...... ... e e e 104.0 109.0
Lime, sandy, hard, and medium red gravel............ 109.0 116.0
Clay, sandy, yellowish green........................ 116.0 117.0
Gravel, medium, red. ... ... ..ttt e 117.0 119.0



05N 34W 22AADA 04-SW-33
Test Hole #4-SW-33 (No e-logs)
(5N-34W-22aada)
Hayes County

Location: NE SE NE NE sec. 22, T. 5 N., R. 34 W., 900 ft south of
the northeast corner of section.
Ground elevation: 2,779 ft (t). (Hamlet 7.5 min. quadrangle).

Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:
Clay, silty, compact, yellow........ e uuueueenenn.. 0.0 12.0
Gravel, coarse and fine interbedded; many rounded
limestone grains. ... ..ttt it 12.0 73.0
Tertiary System - Miocene Series - Ogallala Group:
Limestone, pure white; extremely hard............... 73.0 85.0

10



05N 34W 24CDBC 01-SW-33
Test Hole #1-SW-33 (No e-logs)
(5N-34W-24cdbc)
Hayes County

Location: SW NW SE SW sec. 24, T. 5 N., R. 34 W., 800 ft north and

1,500 ft east of southwest corner of section.

Ground elevation: 2,780 ft (t). (Hamlet 7.5 min. quadrangle).

Depth to water: not measured.

Quaternary System, undifferentiated:

Soil; light gray brown silty loam................ ..
Clay, silty, light grayish brown; loosely consoli-
dated, uniform throughout.........................
Tertiary System - Miocene Series - Ogallala Group:

Clay, silty, light grayish brown; some small
granular, gritty, well rounded lime chips, some
ash shards. .. ... ... i e

Silt, sandy, calcareous, ashy, gray and brown; hard,
tough, compact, very hard to drill, lower five
ft has more lime and is a light gray..............

11

Depth, in feet
From To
0.0 2.0

. 2.0 24.0
24 .0 35.0
35.0 60.0



05N 34W 25ADDA 12-HA-42 :
‘ Test Hole #12-HA-42 (No e-logs)
(5N-34wW-25adda)
‘Hayes County

Location: NE SE SE NE sec. 25, T. 5 N., R. 34 W.; 0.1 mile north of
half section line, 125 ft southeast of northeast corner of cattle
shed, 3 ft west of center of road.

Ground elevation: 2,754 ft (i). (Palisade 7.5 min. quadrangle).

Depth to water: 10.5 ft, (October 3, 1942).

Depth, in feet

[oNe]

From To

Quaternary System, undifferentiated:

Loam, sandy, darKk. .. ... ...ttt ittt 0.0 9.

Gravel, fine to coarse, lime and clay............... 9.0 19.
Tertiary System - Miocene Series - Ogallala Group:

Gravel, fine to coarse and lime rock................ 19.0 49.0

Sand and medium gravel; some lime................... 49.0 59.0

Sand,; gravel and lime........... ... 59.0 69.0

Gravel, fine to coarse........ ..t iinnnnnnn. 69.0 79.0

Sand, medium to coarse gravel and lime.............. 79.0 89.0

Sand, medium gravel and lime..............cuuoiun... 89.0 93.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, dark gray to black.......... ... ... .. 93.0 98.0

Field number 144-42
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05N 34W 25BBAB 02-SW-33

Test Hole #2-SW-33 (No e-logs)
(5N-34W-25bbab)
Hayes County

Location: NW NE NW NW Sec. 25, T. 5 N., R. 34 W.; 125 ft south and
750 ft east of northwest corner of section.
Ground elevation: 2,762 ft (t). (Hamlet 7.5 min. quadrangle).
Depth to water: not measured.
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil; light gray silty loam, loosely consolidated... 0.0 8.0
Gravel, fine, unconsolidated, well rounded; much
=T o X 8.0 16.0
Clay, silty, grayish blue; tough, compact........... 16.0 18.0
Gravel, extremely coarse; some well rounded sand and
limestone grains. .. ...ttt ettt 18.0 58.0
Tertiary System - Miocene Series - Ogallala Group:
Limestone, very hard, pure white; breaks up into
very small angular chips............ ..., 58.0 61.0
Clay, silty, calcareous, gray; compact, tough,
consolidated. .. .ottt e e 61.0 62.0

Gravel and sand, contalns large well rounded lime-
stone grains, coarse and fine interbedded, very
slightly consolidated or extremely well packed.... 62.0 84.0
Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, hard, ochre yellow; tough, compact........... 84.0 89.
Shale, gray; tough, hard, compact................... 89.0 101.

eoNe]
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05N 34W 25BBBD 03-SW-33

Test Hole #3-SW-33 (No e-logs)
(5N-34W-25bbbd)
Hayes County

Location: SE NW NW NW sec. 25, T. 5 N., R. 34 N., 500 ft east and
500 ft south of the northwest corner of section.
Ground elevation: 2,783 ft (t). (Hamlet 7.5 min. quadrangle).
Depth to water: not measured.
Depth, in feet
From To

Quaternary System, undifferentiated:

Clay, sandy, silty, light brown; loosely consoli-
AAEEA . o ¢ ettt e 0.0 62.0
Tertiary System - Miocene Series - Ogallala Group:
Gravel, coarse and fine interbedded; some limestone
grains, well rounded, highly compact.............. 62.0 88.0
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:

Shale, chalky, gray; tough, gummy, compact, (no
SAMP LS ) & it e e e e 88.0 112.0

14



05N 34W 28BCCC 14-HA;42 )
Test Hole #14-HA-42 (No e-logs)
(5N-34W-28bccc)
Hayes County

Location: SW SW SW NW sec. 28, T. 5 N., R. 34 W., 45 ft south

of center of highway.

Ground elevation: 2,823 ft (i). (Palisade SW 7.5 min.

Depth to water: 34 ft, (October 3, 1942).

Quaternary System, undifferentiated:

Loam, sandy, dark....... ... i
Sand and clay, Vellow. .. ... e
Sand and fine to coarse gravel; some lime and clay..
Sand and fine to medium gravel; some lime...........
Gravel, fine to coarse; some lime..........uiuinuo...

Tertiary System - Miocene Series - Ogallala Group:

Clay, yellow; some dark, some rootlets..............

Clay, sand and lime, yellow, rootlets, some gravel

below 100 . ...t e e e e e e e

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, dark yellow to light gray....................
Shale, dark gray, very hard.........................

Field number 147-42

15

guadrangle) .
Depth, in feet
From To

0.0 3.0
3.0 42.0
42.0 52.0
52.0 62.0
62.0 84.0
84.0 94.0
94.0 104.0
104.0 112.0
112.0 119.0



05N 34W 28DDAA 344-41
Test Hole #344-41 (No e-logs)
(5N-34w-28ddaa)
Hayes County

Location: NE NE SE SE sec. 28, T. 5 N., R. 34 W., 0.2 mile north of
southeast corner of section, on west edge of road.
Ground elevation: 2,803 ft (t). (Palisade SW 7.5 min. quadrangle).
Depth to water: 7.1 ft, (November 8, 1941).
Depth, in feet

From To
Quaternary System, undifferentiated:
Sand, fine, brownish buff.......... e 0.0 5.0
Sand, fine, and hard brown sandstone................ 5.0 10.0
Sand and gravel, fine sand to medium gravel, red;

SOME LAME. . ittt it ittt et e e e e e e 10.0 15.0
Silt, gray, and gravel and lime pebbles............. 15.0 22.0
Gravel, fine to medium, mostly fine, red; compact... 22.0 28.0
Gravel, fine to medium, red; much fine.............. 28.0 41.0
Gravel, fine to coarse, red; compact, reworked

Ogallala........... 0., e e e e e e e 41.0 50.0

Tertiary System - Miocene Series - Ogallala Group:
Gravel, fine, red; much brown sandstone............. 50.0 56.0
Gravel, fine to very coarse, red; some lime and

brown sandstone pebbles........... ... ... ..., 56.0 64.0
Gravel, fine to medium, red; much lime.............. 64.0 77.0
Silt, soft, contains very fine to fine sand, blue... 77.0 94.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, black; sticky......c. i, 94 .0 .99.0
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05N 34W 29BCBB 345-41

Test Hole #345-41 (No e-logs)
(5N-34W-29bcbb)
Hayes County

Location: NW NW SW NW sec. 29, T. 5 N., R. 34 W., 0.3 mile south of
northwest corner of section, 300 ft north of river bridge, on east
edge of road. :

Ground elevation: 2,809 ft (a). (Hamlet 7.5 min. quadrangle).

Depth to water: caved at 46.5 ft, (November 8, 1941).

Depth, in feet

From To
Quaternary System, undifferentiated: :
Sand, fine, buff. ... ... ... e 0.0 6.0
Gravel, fine to very coarse, red;
large lime pebbles........ ... ... .. 6.0 17.0
Gravel, fine to coarse, red; compact, some brown
sandstone and lime pebbles........................ 17.0 23.0
Gravel, fine to coarse, red; lime pebbles, compact.. 23.0 29.0
Gravel, medium to very coarse, red; loose, lime and
brown sandstone pebbles............ ... ... 29.0 50.0
Sand and fine to coarse red gravel, lime pebbles.... 50.0 60.0
Gravel, fine to coarse, red; small pebbles.......... 60.0 71.0
Tertiary System - Miocene Series - Ogallala Group?:
Sand and fine to coarse gravel, reddish brown
sandstone and lime pebbles............. e 71.0 80.0
Gravel, fine to coarse; much brown sandstone, hard,
107 1110 7= X o G 80.0 84.0
Cretaceous System - Upper Cretaceous - Montana Group:
Pierre Formation:
Shale, gray to greenish black, compact............... 84.0 89.0
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05N 34W 33DABB 16-HA-42

Test Hole #16-HA-42 (No e-logs)
(5N-34W-33dabb)
Hayes County

Location: NW NW NE SE sec. 33, T. 5 N., R. 34 W., on the east and west
half section line and 1/8 mile west of east section line.
Ground elevation: 2,849 feet (i). (Palisade SW 7.5 min. quadrangle).
Depth to water: 28.8 ft, (September 29, 1942).
Depth, in feet

[eNeoNoNoNoNoNe]

From To

Quaternary System. undifferentiated:

Loam, sandy, darK. .. ...ttt et 0.0 11.

Clay, sandy, velloW. ... .ottt etuneeoeeeeanneenns 11.0 60.

Gravel and Clay. ...ttt et e it e 60.0 70.

Gravel, fine to medium, and lime; some clay......... 70.0 86.

Gravel and clay, hard...... e e e e e e e e e 86.0 96.

Gravel, fine to coarse, and lime....... ... 96.0 106.

Sand and clay......... e e e e e e e e e e e e e e 106.0 116.
Tertiary System - Miocene Series - Ogallala Group:

Clay; some sand, hard, some fine sandstone.......... 116.0 135.0

Gravel, medium, and Clay.. ... tetee et eeeennneenn 135.0 158.0

Field number 145-42
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05N 34W 36CCCA 343-41

Test Hole #343-41 (No e-logs)
(5N-34W-36ccca)
Hayes County

Location: NE SW SW SW sec. 36, T. 5 N., R. 34 W., 0.1 mile east and
0.1 mile north of southwest corner of section, in ditch, north of
highway. ‘ ,

Ground elevation: 2,759 feet (a). (Palisade SW 7.5 min. gquadrangle).

Depth to water: 17.3 ft, (November 8, 1941).

Depth, in feet

From To
Quaternary System, undifferentiated: ;
Sand, fine, compact, buff............ ... ..., 0.0 4.0
Gravel, medium to coarse, red; slightly dirty, some
very coarse gravel and lime pebbles............... 4.0 11.0
Gravel, fine to medium, red; dirty.............. L 11.0 17.0
Gravel, medium to coarse, red; some fine sand and
very coarse gravel, compacCt....... ittt 17.0 26.0
Gravel, coarse, red; some fine sand and lime pebbles 26.0 30.0
Sand, fine, red...... ... ... e 30.0 32.0
Gravel, medium to coarse, red, compact.............. 32.0 47.0
Gravel, medium to coarse, hard, red, reworked
Ogallala. . ittt e e e e e e e 47.0 52.0
Tertiary System - Miocene Series - Ogallala Group:
Clay, silty, sandy, yellowish green................. 52.0 54.0
Clay, sandy, buff...... ... . . i i 54.0 65.0
Gravel, mediuUm, greell. . . v uut et en e ennnennnnnnenn 65.0 67.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, grayish yvellow......... .. ... 67.0 69.0
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05N 35W 16DDCA 19-HA-42 .
Test Hole #19-HA-42 (No e-logs)
(5N-35W-16ddca)

Hayes County

Location: NE SW SE SE sec. 16, T. 5 N., R. 35 W., about 40 ft south
of center line of highway.
Ground elevation: 2,973 ft (i). (Wauneta East 7.5 min. quadrangle).
Depth to water: 8 ft, (September 29, 1942).
Depth, in feet

From To
Quaternary System, undifferentiated:
Clay, sandy, yellow. ... ... ... 0.0 3.0
Gravel, fine to coarse, and lime; some clay......... 3.0 71.0
Sand and fine to medium gravel; some clay........... 71.0 91.0
Tertiary System - Miocene Series - Ogallala Group:
Lime rock, hard......... ... ..., 91.0 95.0
Lime rock and sand. ...........uiiii 95.0 99.0
Gravel, clay and lime....... ... iniinnnnn. 99.0 113.0

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, clayey, light gray, hard and compact......... 113.0 119.0

Field number 146-42
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05N 35W 17ADBA 348-41

Test Hole #348-41 (No e-logs)
(5N-35W-17adba)
Hayes County

Location: NE NW SE NE sec. 17, T. 5 N., R. 35 W., 0.28 mile south of
north line of section, 135 ft north of road corner, on east side
of road.
Ground elevation: 2,895 ft (a). (Wauneta East 7.5 min. quadrangle).
Depth to water: 14.6 ft, (November 8, 1941).
Depth, in feet

From To
Quaternary System, undifferentiated:

Road fill and dark brown sandy soil................. 0.0 4.0
Clay, sandy, tan....... @t e e e e e e e e e e e e e 4.0 13.0
Gravel, medium to coarse; much white to pink sandy

L ¢ 13.0 20.0
Clay, SanAy, AV . e e ittt tmee e ettt ettt et - 20.0 21.0
Gravel, medium to coarse, red; compact, some lime

pebbles, hard at 32 ft..... .. .. . ... - 21.0 33.0
Gravel, fine to medium, some coarse, red............ 33.0 46.0
Gravel, medium to coarse, red; some lime pebblesg,

some fine sand, compacCt........ ... 46.0 52.0
Gravel, medium to coarse, red; white pebbles,

1620 1 10 T= 1 w O 52.0 63.0
Gravel, coarse, reddish green; some very coarse,

o= e 63.0 80.0
Clay, sandy, pink; some large gravel, hard streaks.. 80.0 82.0
Clay, sandy, grayish pink; some medium gravel....... 82.0 85.0
Clay, sandy, greenish gray, reworked Ogallala....... 85.0 86.0

Tertiary System - Miocene Series - Ogallala Group:

Clay, hard, medium green, to buff sandy clay, many

rootlets, contains fine to medium sandstone

LenS eSS . (i e e e e e e e e e e 86.0 92.0
Lime, sandy, greenish white............. .. ... ... .... 92.0 96.0
Clay, sandy, medium green; compact, streaks of hard

indurated green Clay. . ... ..ottt 96.0 119.0
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05N 35W 24CABB 347-41

Test Hole #347-41 (No e-logs)
(5N-35W-24cabb)
Hayes County

Location: NW NW NE SW sec. 24, T. 5 N., R. 35 W., 0.3 mile east of
northwest corner of quarter, 0.2 mile west of river bridge, in
ditch, on south side of highway.

Ground elevation: 2,842 ft (a). (Hamlet 7.5 min. quadrangle).

Depth to water: 14.6 ft, (November 8, 1941).

Depth, in feet

From To
Quaternary System, undifferentiated:
Soil, fine, sandy. ... ..t e e 0.0 5.0
Silt, blue. ... e e 5.0 13.0
Silt, gravel and o0ld WoOd. .. ... ..ttt 13.0 16.0
Gravel, very fine to coarse; some pebbles...... P 16.0 25.0
Tertiary System - Miocene Series - Ogallala Group:
‘Sandstone, limy, light buff, whitish............... . 25.0 34.0
Sandstone, very compact, brown...................... 34.0 41.0
Sandstone, compact, brown............... ... 41.0 54.0
Sandstone, compact, greenish brown to brown......... 54.0 62.0
Clay, whitish gray............... e e e e 62.0 64.0
Sandstone, compact, brown............c..oeeeo... e e 64 .0 73.0
Gravel, fine, loose, reddish yvellow................. 73.0 83.0
Gravel, fine to coarse, mostly red; clean, loose.... 83.0 97.0

Cretaceous System - Upper Cretaceous Series - Montana Group: .
Pierre Formation:
Shale, light tan to gray to dark gray at 102 ft..... 97.0 104.0
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06N 31W O1BBBB 39B-F-77

Test Hole #39B-F-77 (E-logs)
(6N-31W-1bbbb)
Hayes County

Location: NW NW NW NW sec. 1, T. 6 N., R. 31 W., 71 ft south and 40
ft east of northwest section corner.
Ground elevation: 2,935 ft (t) (Camp Hayes Lake SE 7.5 min.
quadrangle) .
Depth to water: 202 ft, (December 14, 1977).
Depth, in feet

, From To
Quaternary System, undifferentiated:
Sand, very fine, slightly silty.......... ... .. ... 0.0 5.0
Silt, very sandy, yellowish-brown; sand is very
fine; from 20 to 45 ft moderately sandy........... 5.0 66.0
Silt, moderately clayey, dark brown, limy areas..... 66.0 70.0
Silt, moderately clayey, reddish-brown, limy areas.. 70.0 80.0
Silt, slightly clayey, slightly sandy, pale brown;
sand is very fine; some limy areas............... . 80.0 120.0
Silt, moderately clayey, yellowish-brown............ 120.0 131.0

Silt, very clayey, slightly sandy, reddish-brown,
moderately calcareous; sand is very fine to
medium; below 135 ft limy fragments............... 131.0 140.0
Tertiary System - Miocene Series, Ogallala Group:

Sand, very fine to medium, very silty with inter-

bedded limestone and silty lenses................. 140.0 164.0
Sand, very fine to very coarse, little fine gravel,

slightly silty to 170 ft.... ... . ..., 164.0 175.0
Silt, very clayey, very sandy, reddish-brown; sand

is very fine to coarse with rare gravel in places. 175.0 1%94.0
Gravel, fine to CoOATSE. .. ..ttt ittt i i i 194.0 200.0
Sand, very fine to very coarse, little fine gravel.. 200.0 202.0
Silt, very clayey, sandy, reddish-brown; sand is

very fine to medium. ... ... ... ... 202.0 206.0
Sand, gravelly; very fine sand to medium gravel..... 206.0 208.0
Silt, very clayey, sandy, brown with red tint, lim

areas; sand is very fine to medium............. -.. 208.0 212.0
Sand, very fine to coarse with some very coarse,

trace of fine gravel....... ... . . ... 212.0 216.0

Silt, moderately clayey, moderately sandy, reddish-

brown, slightly calcareous; sand is very fine to

fine............ e e e h e e e e e et et a et e 216.0 232.0
Siltstone, clayey, slightly sandy, reddish-brown,

slightly calcareous; sand is very fine; below 240

1 oA e I 11 232.0 250.0
Sand, very fine to medium with some coarse and

little very coarse, very silty, below 260 ft lime

and finer grained............ ... ... . ..., 250.0  265.0
Sand, very fine to very coarse with little fine
gravel, slightly silty........ ...t .. 265.0 268.0



Silt, very sandy, slightly clayey, reddish-brown,

slightly calcareous; sand is very fine to medium.. 268.0 275.
Sand, very fine to medium, some coarse, very silty,

Many limMy @reasS. ... ...ttt iieennnneeeenes PRSP 275.0 286.
Sand, very fine to coarse, slightly silty, inter-

bedded limy 1enSeS. ... ...ttt teneeeneeaaeennnn 286.0 320.
Sandstone, very fine to coarse, very silty, in

places lime cemented. .. ..... ..ttt evenenennnn 320.0 344.

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

MEALUIM . & vttt et e e e e e e e e e e e e e e e e e e e e 344 .0 355.
Sand, very fine to medium, some coarse, moderately

= I 355.0 371.
Sand, gravelly; very fine sand to fine gravel....... 371.0 382.

Sandstone, very fine to medium, some coarse, slight-
ly silty, limy areas; from 393 to 395 ft some

L= I o = ol o L 382.0 400.
Sandstone, very fine to coarse with some very

coarse, lime cemented.......... ... ...ttty 400.0 408.
Silt, very sandy, marly, light gray; sand is very

fine to medium. ... ... ... .. e e 408.0 418.
Sandstone, very fine to very coarse, silty, lime

cemented; in places finer textured..... e e 418.0 439.
Sand, gravelly; very fine to fine gravel, trace

of medium to coarse gravel, some lithic gravels... 439.0 449.

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

Shale, clay, yellow, some light gray................ 449,
Shale, clay, blacKk. ... ..ttt it i i i iiiienn. 463.

463.
480.

[oNe]
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06N 3_1W 36DADC 14-F-178
Test Hole #14-F-78 (e-log)
(6N-31w-36dadc)
Hayes County

Location: SW SE NE SE sec 36, T. 6 N., R. 31 W., 604 ft west of east
center line, 24 ft from center of dirt road.

Ground elevation: 2,780 ft (t). (Burger Canyon East 7.5 min.
guadrangle) .

Depth to water: 145 ft, (August 20, 1978).

Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, sandy and slightly clayey, dark brown, sand
is very fine to fine... ... .. ... 0.0 4.0
Silt, slightly clayey, sandy, very pale brown, sand
is very fine, moderately calcareous............... 4.0 18.0
Silt, moderately clayey, slightly sandy, dark brown,
slightly calcareous, paleosol........iiiiine... 18.0 21.0
Silt, clayey and sandy, pinkish white, sand is very ;
fine to medium, calcareous, limy areas............ 21.0 48 .0
Tertiary System - Miocene Series - Ogallala Group:
Silt, moderately clayey and very sandy, pink, sand
is fine to medium coarse, calcareous.............. 48.0 62.0
Sand, very fine to medium, slightly silty........... 62.0 67.0
8ilt, clayey and slightly sandy, white to pink,
gsand is very fine to fine, calcareous............. 67.0 79.0
Sand, fine to medium, trace of coarse sand.......... 79.0 82.0

Silt, moderately clayey, slightly sandy, pinkish

white, sand is very fine to fine, limy 91 to 99

B o 82.0 99.0
Silt, slightly clayey and sandy, pale olive to 106

ft, then pinkish-white, sand is very fine, several

very limy layers, some siliceous rootlets below

120 Eh . it e e e e e e e e e e e e e e 99.0 129.0
Sandstone, very fine to medium grained, light gray,

partly silty and limy, pinkish white below 138 ft. 129.0 145.0
Silt, moderately clayey, sandy, pinkish-white, sand

is very fine to medium, very limy in areas........ 145.0 159.0
Sand, gravelly, fine to very coarse, some fine to
very coarse gravel, mostly very coarse sand....... 159.0 173.0

Silt, slightly clayey and sandy, reddish-yellow to
180 ft then light gray, sand is fine to coarse,

limy below 180 ft... ...ttt it e 173.0 185.0
Sand, gravelly, very fine to very coarse sand, some

fine gravel. ... . ... e 185.0 197.0
Sandstone, very fine to medium grained, white, silty

= o 1 S 197.0 202.0

Silt, clayey and slightly sandy, brownish yellow,
very pale brown and limy 222 to 229 ft, calcar-
15T 202.0 236.0



Sand, very fine to fine, some thin clayey silt
= o= 236.0 250.

Silt, sandy and clayey, brownish yellow to 254 ft
then pale brown, sand is very fine to medium,

slightly CalcareoUuS. . i vttt ettt e ee e e 250.0 261.
Sand, gravelly, fine to very coarse gravel, trace of

fine to very coarse gravel....... ...t 261.0 273.
Silt, very sandy, slightly clayey, white, limy, sand

is very fine to medium COAXSE. ... .t iereeneeenennnn 273.0 278.
Sand, very fine to medium interbedded w1th pale

brown sandy limy silt........ ...t 278.0 293.
Sand, very fine to medium, some thin clayey and

sandy Silt layersS. .. ...ttt e 293.0 298.

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

Shale, clayey, light gray to olive yellow, some iron
staining, light gray to black below 315 ft,
slightly to moderately calcareous................. 298.0 340.

26



06N 33W 36DDDD 15-F-78
Test Hole #15-F-78 (e-logs)
(6N-33W-36dddd)
Hayes County

Location: SE SE SE SE sec 36, T. 6 N., R. 33 W., 11% ft west of dirt
road, 8 ft north of dirt road 13% ft east of barbed wire fence, 18
ft southeast of old telephone pole.

Ground elevation: 2,846 ft (t). (Palisade NE 7.5 min. guadrangle) .

Depth to water: 70 ft (August 21, 1978).

' ‘ Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, very sandy, slightly clayey, dark grayish :
) o 0.0 1.0
Silt, sandy and slightly clayey, light yellowish
brown, moderately calcareous, sand is very fine,

few snail shells, limy below 58 ft................ 1.0 63.0

Sand and gravel, fine sand to coarse gravel......... 63.0 69.0
Tertiary System - Miocene Series - Ogallala Group: -

Silt, slightly clayey and sandy, pinkish white to

light brown, partly limy; light greenish gray with

few siltstone lenses below 79 ft, calcareous...... 69.0 94 .0
Silt, slightly clayey and sandy, pinkish white, very

LMy . oo 94.0 108.0
Silt, clayey, slightly sandy, pinkish white, calcar-

eous, light greenish gray and very clayey 114 to

T i 108.0 121.0
Silt, slightly clayey and sandy, pinkish white,

limy, some siltstone, very limy below 136 ft...... 121.0 141.0
Sand, very fine to medium coarse...........cciiiie.. 0 141.0 148.0
Silt, clayey, pinkish white, calcareous............. 148.0 150.0

Sandstone, very fine to medium grained, light gray,

moderately calcareous, partly silty, some sili-

ceous cementation, very sandy below 159 ft........ 150.0 163.0
Silt, clayey, slightly sandy, light gray, sand is

very fine, calcareous, slightly clayey and sandy

below 169 ft, some ash and siliceous fragments.... . 163.0 178.0
Silt, very clayey, light gray to pink, limy......... 178.0 184.0
Sand, very fine to medium, slightly silty........... 184.0 188.0
Silt, slightly clayey and sandy, pale yellow to pale .

olive, sand is very fine to medium, calcareous.... 188.0 191.0
Sand, slightly clayey and silty, pale olive to light

gray, sand is very fine to medium, limy........... 191.0 202.0
Silt, clayey and slightly sandy, pale olive, mod-

erately calcareoUusS. ... ittt ittt et e e e 202.0 211.0
Sand and gravel, fine sand to very coarse gravel,

sandy silt lenses at 226 and 231 ft............... 211.0 235.0
Silt, clayey, slightly sandy, light yellow brown,

slightly calcareous, sand is fine to medium....... 235.0 240.0

27



Sand, fine to very coarse, silty, trace of fine

grave L. o e e 240.
Silt, clayey and sandy, pink, calcareous............ 242.

Sand, gravelly, fine to very coarse sand, some fine

e et T 245.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation: ‘
Shale, clayey, pale yellow to light gray, light gray

to black below 255 ft, some iron staining......... 250.
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06N 34W 06BBBB 06-FC-52

Test Hole #6-FC-52 (No e-logs)
(6N-34W-6bbbb)
Hayes County

Location: NW NW NW NW sec. 6, T. 6 N., R. 34 W., drilled for U.S.
Bureau of Reclamation, 1952.
Ground elevation: 3,066.4 ft (i). (Hayes Center SW 7.5 min.
quadrangle) .
Depth to water: 106 ft (1952).
Depth, in feet

From To
Quaternary System, undifferentiated:
Soil, silty, hard, dark brown................c.ou... 0.0 2:7
Silt, soft, light brown.............. .. ..., 2.7 10.0
Caliche, white to buff; contains very fine to
coarse sand............ e e e e e e 10.0 19.2
Silt, sandy, soft, light brown; contains some
caliche. ... . . 19.2 44 .2
Tertiary System - Miocene Series - Ogallala Group:
Sand, very fine, to gravel, medium, loose........... 44 .2 56.1
Silt, clayey, soft; contains some very fine to fine
sand and caliche...... ... ... . . ... 56.1 66.6
Sand, very fine, to gravel, CoOarsSe.........ou.uunu... 66.6 67.4
Silt, hard, light brown; contains very fine to
VErYy COArsSe SaANA. .. ..ottt et 67.4 81.0
Silt, sandy, hard, light brown; interbedded with
streaks of caliche... ... ... . . . .. .. 81.0 90.5
Sand, very fine, to gravel, medium, loose........... 90.5 97.0
Silt, light brown; contains very fine to coarse
sand and some caliche........ ... .. ... .. 97.0 111.0
Silt; contains very fine sand to fine gravel........ 111.0 129.5
Sand, very fine to coarse, silty.................... 129.5 132.4
Clay, plastic, light brown, and silt, sandy, blocky,
medium Drowml. .. ...ttt e e 132.4 141.0
Silt, clayey, light brown; contains very fine to
VErYy COArsSe SaNd. ...t tinnm ittt eieeeenn.. 141.0 151.0
Sandstone, fine....... ..., 151.0 153.0
Silt, clayey, light brown; contains very fine to
VEry COArse Sand. . ... ...ttt . 153.0 161.0
Silt, sandy, light brown; contains some caliche..... 161.0 165.2
Silt, clayey, sandy, plastic, medium brown.......... 165.2 171.0
Silt, white; contains very fine to coarse sand...... 171.0 191.0
Silt, sandy, and sandstone, fine............ .. .. .... 191.0 206.2
Caliche, sandy, white; interbedded with thin '
streaks of light brown silt; contains some
cemented ZONES.......... ...ttt 206.2 216.0
Silt, clayey, sandy, light brown.................... 216.0 221.0
Silt, clayey, buff, and sand, very fine, to gravel,
very fine, hard...... .. .. ... . ... . . . . 221.0 241.0
Sand, very fine, to gravel, fine, silty, hard....... 241.0 247.0
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Sand, very fine, to gravel, fine, loose............. 247.
Silt, sandy, SOft, gray........uuiiitiitenennenenns 259.
Sand, very fine to very coarse; interbedded with

white to blue soft clay and streaks of sandstone.. 266.
Sand, very fine to very coarse, loose; contains

very fine to medium gravel.............couiuuinuun.. 270.
Silt, hard, medium brown; contains very fine to

medium sand................... e e e e e e e 276.
Silt, clayey, sandy, medium brown to white.......... 291.
Silt, sandy, hard, greenish-gray.................... 298.
Sand, very fine, to gravel, medium, loose........... 300.
Silt, tan; contains some very fine to medium sand... 316.

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

Clay, hard, plastic, yellow-brown................... 323.
Clay, plastic, blue-gray........uiuiiin .. 329.
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06N 34W 31CCCC 13-FC-52
Test Hole #13-FC-52 (No e-logs)
(6N-34W-31lccec)
Hayes County

Location: SW SW SW SW sec. 31, T. 6 N., R. 34 W., drilled for U.S.

Bureau of Reclamation, 1952.

Ground elevation: 2,840.5 ft (i) (Hamlet 7.5 min. quadrangle).

Depth to water: 22 ft (1952).

Depth, in feet
From To
Quaternary System, undifferentiated:
Soil, silty, brown; contains some fine sand......... 0.0 4.0
Sand, very fine, to gravel, coarse, loose; contains
some silt and nodules of caliche.................. 4.0 21.0
Tertiary System - Miocene Series - Ogallala Group:
Sand, very fine, to gravel, silty; contains some
thin cemented layers and nodules of caliche..... . 21.0 45.5
Caliche, hard to soft, buff; interbedded with very
fine to medium sandstone.......... ... ... 45 .5 54.0
Sandstone, very fine to medium, gray-green; con-
tains some caliche......... .. 54.0 67.0
Silt, soft, green; contains some very fine to
COBYSE SaANA . ¢t ittt ittt sttt et ettt e et e e e e e 67.0 71.0
Silt, slightly cemented, brown; contains some very
fine to coarse sand. .. ... ... e 71.0 91.0
Silt; interbedded with very fine sand to fine
grave Ll . .. e e e e 91.0 104.0
Sand, very fine to very coarse, silty, gravelly..... 104.0 116.5
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, plastic, yellow and light blue-gray........... 116.5 121.0
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06N 35W 17BDDB 1R-HA-44

Test Hole #1R-HA-44 (No e-logs)
(6N-35W-17bddb)
Hayes County

Location: NW SE SE NW sec. 17, T. 6 N., R. 35 W. 2,000 ft south
and 2,200 ft east of northwest c¢corner of section.
Ground elevation: 2,997 ft (i). (Wauneta East 7.5 min. quadrangle) .
Depth to water: not measured. '
Depth; in feet

. From To
Quaternary System, undifferentiated:
oD SOOI L. i e e e e e e 0.0 5.0
Clay, Yellow. ...ttt ittt e e e et e e e e 5.0 48.0
Sand, fine. .. ... e e 48.0 51.0
Tertiary System - Miocene Series - Ogallala Group:?
*Estimated interval. .
Sand and gravel. . .. ... e 51.0 76.0

*Note: No samples available to review
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06N 35W 17CAAA 2R-HA-44
Test Hole #2R-HA-44 (No e-logs)
(6N-35W-17caaa)
Hayes County

Location: NE NE NE SW sec. 17, T. 6 N., R. 35 W., northeast corner of

southwest quarter. '
Ground elevation: 3,010 ft (i). (Wauneta East 7.5 min.
Depth to water: not measured.

Quaternary System, undifferentiated:

TOp SOL L. i e e e e e e e e e
Clay, yellow...... ... ... .. . ... ... e e e eaea e
Sand, fine. ... ... .. e e e e
Sand and gravel. . ... ... e e e e e e e B
Tertiary System - Miocene Series - Ogallala Group:?

*Estimated interval. .

*Note: No samples available to review
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quadrangle) .
Depth, in feet
From To
0.0 5.0
5.0 52.0
52.0 55.0
55.0 73.0
73.0 97.0
97.0 122.0



06N 35W 17CAAD 3R-HA-44
Test Hole #3R-HA-44 (No e-logs)
(6N-35W-17caad)
Hayes County

Location: SE NE NE SW sec. 17, T. 6 N., R. 35 W., 2,100 ft north of

southeast corner of quarter.

Ground elevation: 2,988 ft (i). (Wauneta East 7.5 min. quadrangle).

Depth to water: not measured.

Quaternary System, undifferentiated:
TOp SOLl. .. e e e
Clay, YelloW. . ittt it e e e et et e e e e e e
Sand and gravel. . ... ... e e

Tertiary System - Miocene Series - Ogallala Group:

*Estimated interval.

-~

Sand, fine, and clay........i i
Sand and gravel. . ... ... e e e ...
Lime, SOfC ... it i e e e
Sand. . ...t e e e e e e e e e et
Lime, SOfL ... i i e e e e e
Sand and gravel. ... ... . ... e e e
S 2 T
Lime, SOTt . . i e e e
Sand and gravel. . .. ... e e

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:?
*Estimated interval.
Shale, DI OWIL. . i ittt i e e e e e e e et e e e e e e e e e e

*Note: No samples available for review
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Depth, in feet
From To
0.0 5.0
5.0 31.0
31.0 46.0
46.0 56.0
56.0 75.0
75.0 81.0
81.0 99.0
99.0 111.0
111.0  115.0
115.0 134.0
134.0 146 .0
146.0 159.0
159.0 170.0
170.0 178.0
178.0 184.0
184 .0 194.0
194.0 204 .0



06N 35W 17CADD 4R-HA-44

Test Hole #4R-HA-44 (No e-logs)
(6N-35W-17cadd)
Hayes County

Location: SE SE NE SW sec. 17, T. 6 N., R. 35 W., 1,600 ft north of

southeast corner of quarter.
Ground elevation: 2,909 ft (i). (Wauneta East 7.5 min. quadrangle).
Depth to water: not measured.
‘ ' Depth, in feet

From To
Quaternary System, undifferentiated:
oD SOOIl . i it e e e e e 0.0 6.0
S1lt, SaANAY . i ittt e e e e e e 6.0 9.0
Sand and gravel. ... ... e e e 9.0 21.0
Silt, blacKk. ... e 21.0 27.0
Sand and gravel. ... ... e e 27.0 45.0
Tertiary System - Miocene Series - Ogallala Group:?
*Estimated interval
LIimME S OmE . o i it e e e e 45.0 56.0
Sand and gravel. ... ... e 56.0 83.0

*Note: No samples available to review
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06N 35W 17DCBC 5R-HA-44
Test Hole #5R-HA-44 (No e-logs)
(6N-35W-17dcbc)
Hayes County

Location: SW NW SW SE sec. 17, T. 6., R. 35 W., 800 ft north and

2,500 ft east of southwest corner of section.

Ground elevation: 2,960 ft (t). (Wauneta East 7.5 min. gquadrangle).

Depth to water: not measured.

Quaternary System, undifferentiated:

LoD SOOI L.ttt e e
Clay, browWn. . ... e e e
Silt, black. ... e e e e
Sand, fine. ... ... e
Sand and gravel. ... ... e e e e
Tertiary System - Miocene Series - Ogallala Group:
Clay, YeLlloW. « v ittt e e
Sand and gravel . ... ... e e e e e
Clay, YelloW. vt ittt it e et e et e et e e e e
Sand and gravel. . ... ... e e e e
Limestone, decomposSed. . ... . ... tiemtenennenenennnn
Clay, Sandy . .« vttt ittt et et e e e
SANd, COAE S . i ittt ittt ettt e ettt e e

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:?
*Estimated interval.
Shale, brown. ... . .. ... e e e e e e

*Note: No samples available for review
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Depth, in feet
From To
0.0 4,
4.0 56.
56.0 59.
59.0 65.
65.0 83.
83.0 87.0
87.0 103.0
103.0 106.0
106.0 112.0
112.0 117.0
117.0 130.0
130.0 160.0
160.0 185.0



06N 35W 17DCCC 6R-HA~44 .
Test Hole #6R-HA-44 (No e-logs)
(6N-35W-17dccc)
Hayes County

Location: SW SW SW SE sec. 17, T. 6 N., R. 35 W.
Ground elevation: 2,989 ft (i). (Wauneta East 7.5 min.
Depth to water: not measured.

Quaternary System, undifferentiated:
Top SO1l. . . i e e e et
Clay, yellow. ... e e e e e
Sand and gravel. . ... ...
Tertiary System - Miocene Series - Ogallala Group:?
*Estimated interval.

Lime, decomposed..... e e e e e et e e e e e e e e e e
Clay, vellow. ...t e e e e e
Lime, decomposed. . ... .. vuitmtin ittt
Sand, fine. .. ... ... e
Sand and gravel..........uuuuiuon.. R
Lime, decomposSed. . ...t ittt e e e e e e,
Sand and gravel................. P
Lime, decomposed. . ...ttt e e e e e e e e
= L

*Note: No samples available for review
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quadrangle) .

Depth, in feet
From To
0.0 5.0
5.0 54.0
54.0 59.0
59.0 120.0
120.0 132.0
132.0 135.0
135.0 140.0
140.0 160.0
160.0 164.0
164 .0 176.0
176.0 184 .0
184.0  190.0



06N 35W 35BDAB 08-SW-33 )
Test Hole #8-SW-33 (No e-logs)
(6N-35W-35bdab)
Hayes County

Location: NW NE SE NW sec. 35, T. 6 N., R. 35 W., 20 feet east of

Stinking Water Creek bridge on south boundary line of quarter.
Ground elevation, 2,868 ft (t). (Wauneta East 7.5 min. quadrangle).
Depth to water: not measured.

Depth, in feet

From To
Quaternary System, undifferentiated:
Clay, silty, brown; loosely consolidated............ 0.0 12.0
Clay, silty, soft, bluish gray; alkaline, gumbo..... 12.0 20.0
Sand, very fine, unconsolidated............... .. . ... 20.0 41.0
Gravel, coarse and fine interbedded; many water-worn
limestone grains. ...... ..t teneeneeaaeennnn 41.0 62.0
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07N 33W 06CCCC 01-H-78
Test Hole #1-H-78 (E-logs)
(7N-33W-6ccece)
Hayes County

Location: SW SW SW SW sec 6, T. 7 N., R. 33 W., 122 ft north and 15
ft east of southwest section corner.

Ground elevation: 3,170 ft (t). (Hayes Center 7.5 min. quadrangle).

Depth to water: 221 ft (July 10, 1978).

Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, slightly clayey, slightly sandy, dark brown;
sand is very fine to fine........ ... ... i, 0.0 10.0
Silt, slightly clayey, slightly sandy, yellowish-
brown; sand is very fine to fine; trace of shell

fragments. . .. e e e e e e 10.0 15.0
Silt, moderately sandy, slightly clayey, dark yel-
lowish brown; sand is very fine to fine........... 15.0 20.0

Silt, slightly clayey, slightly sandy, yellow-brown,
slightly calcareous; sand is very fine to fine;
below 80 ft brown............iii it nnennnn. 20.0 85.0
Silt, slightly clayey, slightly sandy, yellowish
brown to pale brown, slightly calcareous; sand is
very fine; in places very calcareous.............. 85.0  150.5
Tertiary System - Miocene Series - Ogallala Group:

Silt, marly, moderately sandy, pinkish-white; sand

is very fine to medium........ ... ..., 150.5 185.0
Silt, moderately sandy, slightly clayey, reddish-

brown; sand is very fine to medium................ 185.0 193.0
Sand, gravelly; very fine sand to fine gravel with a

little medium gravel from 193 to 195 ft, silty.... 193.0 208.5
Silt, moderately sandy, slightly clayey, pale brown;

sand is very fine to fine........... ... ... ... .. ... 208.5 214.0
Sand, very silty, very fine to coarse, some sand-

] 5 S 214.0 220.0
Silt, moderately sandy, slightly clayey, limy, light

brown; sand is very fine to medium................ 220.0 230.0
Sand, moderately silty, very fine to very coarse,

little fine gravel. ... ... ..., 230.0 238.0

Silt, slightly clayey, slightly sandy, 1light brown,
moderately calcareous; sand is very fine to

medium; below 246 ft trace of coarse sand......... 238.0 266.0
Sand, gravelly; very fine sand to fine gravel with
some medium gravel.. ... .. ... ... 266.0 291.0

Silt, slightly clayey, slightly sandy, light brown,

moderately calcareous; sand is very fine to fine;

below 302 ft interbedded silty sandstone.......... 291.0 312.
Sand, gravelly; very fine sand to medium gravel..... 312.0 315.

z}s

[oNe)
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Silt, slightly clayey, slightly sandy, light brown,
slightly calcareous; sand is very fine to fine.... 315.0 324.
Sand, slightly gravelly; very fine sand to fine
gravel, trace of medium gravel.................... 324.5 335,
Silt, moderately clayey, slightly sandy, olive-gray,
slightly calcareous; sand is very fine; below 342

ft light brown, some limy areas................... 335.0 352.
Sand, very fine to coarse...........ciiiiiiinn e e 352.0 360.
Sand to sandstone, very fine to fine grained, some

medium grained, silty, limy lenses................ 360.0 393.
Sand, slightly gravelly; very fine sand to fine

gravel; below 405 ft less gravel.................. ©393.0 411.
Marl, silty, sandy, white; limy lenses; sand is very

fine to fine. ... . .. e e 411.0 415,
Limestone, sandy, white; sand is very fine to fine.. 415.0 425.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Shale, clay, yellowish-brown, slightly calcareous;

from 440 to 460 ft yellow with some black; in

places trace of bentonite............. . ... .. ... 425.0 460.
Shale, clay, black........ ... 460.0 470.
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07N 33w 35DDDD 35-F-77
' Test Hole #35-F-77 (e-logs)
(7N-33W-35dddd)
Hayes County

Location: SE SE SE SE sec 35, T. 7 N., R. 33 W., 85 ft west and 52 ft
north of southeast section corner. o
Ground elevation: 3,048 ft (t). (Hayes Center 7.5 min. quadrangle).

Depth to water: 196 ft (November 5, 1977).
Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, slightly clayey, slightly sandy, dark brown,
slightly calcareous; sand is very fine............ 0.0 6.0
Silt, slightly clayey, slightly sandy, yellowish-
brown, slightly calcareous; sand is very fine to

fine; below 72 ft dark brown.........coueinenn. 6.0 77.0
Silt, slightly clayey, slightly sandy, pale brown,
moderately calcareous; sand is very fine to fine.. 77.0 103.0

Silt, moderately clayey, slightly sandy, reddish-
brown, moderately calcareous; sand is very fine to
fine; limy areas. .. ... ...t e 103.0 120.0
Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly clayey, moderately sandy, marly,

white; sand is very fine to medium; limy areas.... 120.0 135.0
Sand, very fine to coarse, silty, in places lime

cemented......... e e e e e e e e e e e e e e e 135.0 138.0
Siltstone, clayey, reddish-brown, slightly calcar-

EOUS . v vt et ittt e e e e e e e e e e e e e e 138.0 144.0
Sand, very fine to very coarse, very silty.......... 144.0 148.0
Sand, gravelly; very fine sand to medium gravel..... 148.0 158.0

Silt, clayey, sandy, gravelly, reddish-brown, mod-
erately calcareous; very fine sand to medium

gravel. . . e e e e e e e 158.0 164.0
Sand, gravelly; very fine sand to medium gravel..... 164.0 172.0
Silt, very sandy, slightly clayey, light gray, very

calcareous; sand is very fine to coarse.......... . 172.0 182.0
Sand, very fine to very coarse, trace of gravel,

very silty, slightly clayey......... ... 182.0 191.0
Sand, gravelly; very fine sand to coarse gravel;

interbedded clay lenses..........u .. 191.0 196.0

Silt, moderately clayey, slightly sandy, reddish-

brown, moderately calcareous; sand is very fine to

medium; limy areas; below 211 ft pinkish-gray, :

sand is very fine to very coarse...........uuo..u... 196.0 225.0
Silt, very sandy, slightly clayey, pale brown, mod- '

erately calcareous; sand is very fine to fine; ’

below 237 ft marly, sand is very fine to medium... 225.0 244.0
Silt, clayey, very sandy, reddish-brown; sand is

= A B 244 .0 256.0



Sand, very fine to very coarse, little fine gravel,

moderately silty; below 261 ft limy areas......... 256.0 275.
Siltstone, clayey, reddish-brown, slightly calcar-

ST 275.0 278.
Sand, very fine to very coarse, very silty.......... 278.0 291.

Silt, very sandy, slightly clayey, pale olive, mod-
erately calcareous; sand is very fine to coarse;
below 295 ft marly sand, some interbedded sand-

< w1 291.0 320.
Sandstone, very fine to very coarse grained, silty,

lime cemented. . ... ...ttt e . 320.0 330.
Sand, very fine to very coarse, little fine gravel,

= I o 330.0 339.

Siltstone, clayey, moderately sandy, pinkish-brown,
moderately calcareous; sand is very fine to

MediUm. & . e e e e e e e e e e e e e e e e 339.0 357.
Sandstone, very fine to medium grained, lime cement-

ed, gray tO Olive-gray .. oo e ettt tneeenneens 357.0 361.
Siltstone, clayey, grayish-brown, slightly calcar-

ST L = 361.0 372.
Sand, slightly gravelly; very fine sand to fine

Grave l . . e e e e e e e e e e e 372.0 377.
Silt, moderately clayey, marly, light gray, in part

pinkish-gray; some siltstone....... e e e e e 377.0 386.
Sand, very fine to very coarse, slightly silty...... 386.0 390.
Sand, gravelly; very fine sand to fine gravel....... 390.0 412.
Sand, very fine to very coarse, little fine gravel.. 412.0 420.
Clay, pale olive, moderately calcareous............. 420.0 447.

Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation: :
Shale, clay, black, slightly calcareous............. 447.0 460.
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07N 34W 06BBBA 36-F-77
’ Test Hole #36-F-77 (e-logs)
(7N-34W-6bbba)
Hayes County

Location: NE NW NW NW sec 6, T. 7 N., R. 34 W., 540 ft east and 36 ft
south of northwest section corner.
Ground elevation: 3,174 (t). (Hayes Center SW 7.5 min. quadrangle) .
Depth to water: 160 ft, (November 7, 1977).
Depth, in feet
From To

Quaternary System, undifferentiated:
Silt, very sandy, dark brown; sand is very fine..... 0.0 2.0
Sand, very fine, silty....... i .. 2.0 15.0
Silt, slightly clayey, slightly sandy, pale brown,
slightly calcareous; sand is very fine; some limy
areas; from 34 to 36 ft reddish-brown; below 88 ft
moderately clayey.............. e e 15.0 108.0
Tertiary System - Miocene Series - Ogallala Group:

Silt, very sandy, slightly clayey, marly, pale white

with some brown; sand is very fine to medium...... 108.0 116.0
Sand, very fine to medium, some coarse, very silty,

limy areas. ...t e e e e 116.0 135.0
Sand, slightly gravelly; very fine sand to fine

gravel; very Silty.. ...t e 135.0 138.0

Silt, very sandy, slightly clayey, reddish-brown,

moderately calcareous; sand is very fine to ,

L T T = T 138.0 145.0
Sand, gravelly; very fine sand to fine gravel, trace

of medium gravel; from 148 to 150 ft silt layer;

below 155 ft very fine sand to medium gravel...... 145.0 168.0
Silt, very sandy to gravelly, brown, very calcar-

eous; very fine sand to medium gravel; interbedded

limestone SeamS. .. ..ttt ittt e e 168.0 194.0
Silt, moderately sandy, slightly clayey, reddish-

brown, moderately calcareous; sand is very fine to

medium; some limy lenses............ouuiuuuunuunen.. 194.0 232.0
Silt, very sandy, marly; sand is very fine to

MediUm. & o e e e e 232.0 244.0
Silt, moderately sandy, slightly clayey, reddish-

brown, moderately calcareous; limy areas.......... 244 .0 252.0
Sand, very fine to very coarse, moderately silty.... 252.0 255.0
Sand, gravelly; very fine sand to fine gravel....... 255.0 264.0

Silt, moderately sandy, slightly clayey, reddish-

brown, very calcareous; sand is very fine; in

places limy areas and limestone lenses............ 264.0 295.5
Silt, moderately sandy, slightly clayey, olive-gray,

very calcareous; sand is very fine to medium;

below 305 ft pinkish-gray; some siltstone and limy

o S 295.5 322.0



Silt, moderately sandy, slightly clayey, marly,
white; sand is very fine to fine; some interbedded

sandstone and limestone 1ensSesS.........c..eceoeeeun.n 322.
Sandstone, very fine to coarse grained, marly, : ‘

interbedded limestone lenses............ouiiiunennn 400.
Sand, very fine to very coarse, moderately silty.... 405.
Sand, very fine to very coarse, little fine gravel.. 440.

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

Shale, clay, yellow; below 452 ft, black............ 447 .
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07N 34W 06BBBB 05-FC-52

Test Hole #5-FC-52 (No e-log)
(7N-34W-6bbbb)
Hayes County

Location: NW NW NW NW sec 6, T. 7 N., R. 34 W., 200 ft east and 15 ft
south of northwest section corner, drilled for U.S. Bureau of
Reclamation, 1952.

Ground elevation: 3,152 ft (i). (Hayes Center SW 7.5 min. quadrangle)

. Depth to water: 134 ft (1952).

Depth, in feet

From To
. Quaternary System, undifferentiated:

Soil, silty, medium brown; contains some very fine

sand.............. e e e e e e e e e e 0.0 1.3
Sand, very fine to fine; contains some silt......... 1.3 10.0
Clay, silty, soft, light brown...................... 10.0 21.0
Silt, light brown; contains some very fine to fine

== 0 o O 21.0 73.0
Clay silty, hard, light brown....................... 73.0 92.0

Tertiary System - Miocene Series - Ogallala Formation:

Caliche, white; contains very fine to medium sand... 92.0 109.0
Sand, very fine to medium.......... ... .. . ... ... ..., 109.0 111.0
Sand, very fine to coarse, calcareousS............... 111.0 116.5
Silt, sandy, and caliche. ....... ittt 116.5 127.0
Sand, very fine, to gravel, medium, loose........... 127.0 158.5
Silt, clayey, hard, light brown; contains very fine

to medium sand; interbedded with caliche and fine

sandstone......... e e e 158.5 171.0
Silt, hard, medium brown; contains very fine to

COATSE SaANA. . ittt ittt ittt ettt ettt e et e 171.0 177.0
Silt, sandy; interbedded with very fine sand to

very fine gravel. ... .. ... e e 177.0 188.5
Silt, clayey, sandy; interbedded with fine

SANASEONE . o v e e e e e e e 188.5 191.0
Silt, clayey, sandy; interbedded with caliche and

SilEstone. . i e e e e e 191.0 211.0
Silt, clayey, and sandy caliche..................... 211.0 216.0
Clay, sandy, gravelly, light green; interbedded

with light brown sandy, gravelly silt............. 216.0 225.0
Sand, very fine, to gravel, medium.................. 225.0 244.0
Silt, interbedded with caliche and sandstone........ 244.0 261.0
Silt, hard, light brown; contains very fine to

COAYSE SaANA. it v i ittt i ettt et et ettt et 261.0 281.0
Silt, hard, medium brown; contains very fine to

medium sand. .. ...ttt e e e e e 281.0 310.5
Caliche, sandy; interbedded with greenish-gray and

fine white sandstone.............. ... 310.5 321.0
Silt, sandy, hard, gray-green..............cuueuueu... 321.0 341.0
Silt, sandy, hard, gray-green; contains cemented

@ 8 L 341.0 361.0



Silt, sandy, hard, white......... ... 361.0 366.
Sand, medium to very coarse, calcareouS............. 366.2 371.
Silt, sandy, hard, white...... ... . . ... iiineen. 371.0 391.
Sandstone, fine to medium, calcareous............... 391.0 401.
Silt, white, and very fine to coarse sand........... 401.0 411.
Sand, fine to very coarse, well-rounded grains,

white to light green......... ... ...t 411.0 416.

Sand, very fine to very coarse, well-rounded grains,
white to light green; contains some light green
to pink silt and very fine to fine gravel......... 416.0 421.
Cretaceous System - Upper Cretaceous Series - Montana Group:
Pierre Formation:
Clay, yellow and yellow-brown shale................. 421.0 429.
Clay, plastic, dark blue....... ... . ... 429.5 431.
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08N 31W O03BABA 06-F-78
Test Hole #6-F-78 (E-logs)
(8N-31W-3baba)
Hayes County

Location: NE NW NE NW sec 3, T. 8 N., R. 31 W., 150 ft west and 40 ft
south of bend in gravel road 2 miles south of Ash Grove School.

Ground elevation: 3,080 ft (t). (Camp Hayes Lake NE 7.5 min.
quadrangle) .

Depth to water: 244 ft, (February 28, 1978).

Depth, in feet
From To
Quaternary System, undifferentiated:

Silt, very sandy and slightly clayey, dark grayish

brown, then dark brown, sand is very fine to

fine, snail shells..... ...t 0.0 8.0
Silt, moderately sandy and slightly clayey, light

yellowish brown, sand is very fine, moderately

calcareous, occasional snail shells, more sand

below 66 ft..... ... ... . .. i e 8.0 92.0
Silt, slightly sandy and clayey, dark brown, slight-

ly calcareous, paleosol. ... ...ttt iteeenennnnn. 92.0 96.0
Silt, slightly sandy, light yellowish brown, mod-

erately CalcareoUusS. ...ttt ittt e e 96.0 105.0
Silt, sandy, slightly clayey, pink, sand is very

fine to fine, calcareous...........i i, 105.0 112.0

Silt, sandy, slightly clayey, light yellowish brown

138 to 145 ft, several limy areas, moderately

calcareous, sand is very fine........ ... ... .. “... 112.0 156.0
Silt, moderately clayey, slightly sandy, light brown

to 168 ft, then light yellowish brown, moderately

calcareous, some limy streaks...........c.coii.... 156.0 212.0
Silt, clayey, light yellowish brown, some limy con-
ol i 3+ = 212.0 240.0

Tertiary System - Miocene Series - Ogallala Group:
Silt, moderately clayey and sandy, very pale brown,

calcareous, sand is very fine, limy zones......... 240.0 245.0
Silt, clayey, sandy pink to pale brown, some very
fine to fine grained sandstone, moderately to very

calcareous, sand is very fine to fine............. 245.0 272.0
Sand, gravelly, fine sand to fine gravel, much fine

to medium grained sandstone, limy................. 272.0 285.0
Silt, clayey, pink.. ... e e 285.0 287.0
Sand, gravelly, fine sand to medium fine gravel..... 287.0 298.0
Silt, clayey and sandy, reddish yellow, sand is fine

to medium, slightly calcareous.............ouuouu... 298.0 304.0
Sand, gravelly, fine sand to coarse gravel.......... 304.0 321.0

Silt, moderately clayey, light brown, interbedded
with very fine to medium grained sandstone and
pale brown siltstone............c.uiiiiuenununnn.. 321.0 380.0



Sand, fine to coarse, trace of fine gravel.......... 380.0 387.
Silt, slightly clayey, light gray to pink, some
interbedded limy silts and fine to medium grained

sandstones, moderately to very calcareous......... 387.0 4217 .
Sandstone, very fine to fine grained, pink, some
interbedded white limy silts to siltstones........ 427.0 451.

Silt, slightly clayey, light gray to pink, several
fine grained sandstone layers, slightly cal-

L= T "451.0 468.
Sand, very fine to medium............ ... ... .. .. 468.0 475.
Sand, gravelly, fine sand to coarse gravel, mostly

medium to coarse Sand. ... ...ttt 475.0 500.
Silt, slightly clayey and sandy, light gray, sand is

very fine to medium, limy............. ... ... . ... 500.0 506.
Sand, gravelly, fine sand to coarse gravel, mostly

medium to very coarse sand, some limy streaks..... 506.0 549.
Sandstone, very fine to fine, some light gray to

white silt and siltstone layers, limy............. 549.0 567.
Sand, fine to coarse, some fine gravel.............. 567.0 572.
Silt, clayey, very pale brown, some siltstone....... 572.0 575.

Sandstone, very fine to fine grained, pale brown to
pink, some reworked pink siltstone and claystone
fragments. . ... i e 575.0 585.

Siltstone, sandy, light greenish gray, sand is fine
to medium, some very fine to fine sandstone,
slightly calcareousS. ... vttt e e e e e e 585.0 602.

Sand, very fine to medium............ ... .. ... 602.0 603.

Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, clayey, pale yellow to light gray below 620
ft, moderately calcareous, iron stains............ 603.0 640.
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08N 32W 36DDDD 06-H-78
Test Hole #6-H-78 (E-logs)
(8N-32W-36dddd)
Hayes County

Location: SE SE SE SE sec. 36, T. 8 N., R. 32 W., 50 ft west and 16 ft
north of southeast section corner.

Ground elevation: 2,922 ft (t). (Camp Hayes Lake 7.5 min. quadrangle).

Depth to water: 95 ft, (July 26, 1979).

Depth, in feet

From To
Quaternary System, undifferentiated: '

Silt, sandy, dark grayish brown..................... 0.0 0.5
Silt, very sandy, dark brown, sand is very fine to

MEdiUM. « ot e e e 0.5 5.0
Sand, silty, very fine to medium.................... 5.0 14.0
Silt, slightly sandy, light yellowish brown, calcar-

eous, sand is very fine.......... .. ... ... 14.0 35.0

Tertiary System - Miocene Series - Ogallala Group:

Silt, slightly clayey, pink, some siltstone, cal-

1= T B 35.0 50.0
Silt, clayey, white, very limy......... ... 50.0 56.0
Silt, sandy, pink, sand is fine to medium, some

siltstone and fine grained sandstone, calcareous.. 56.0 71.0
Sand and gravel, fine sand to very coarse gravel.... 71.0 105.0
Silt, sandy, strong brown, light gray 118 to 121 ft,

sand is fine to medium, few limy areas............ 105.0 121.0
Sand and gravel, fine sand to medium fine gravel.... 121.0 127.0
Sandstone, fine to coarse, pinkish white, some silt-

stone, CalCareOUsS. . ..ttt ittt et e e e e 127.0 137.0
Silt, slightly clayey and sandy, pink, sand is very

fine, slightly calcareous......... ... 137.0 147.0
Sand and gravel, fine sand to medium fine gravel.... 147.0 154.0
Silt, sandy, pink, sand is fine to medium, calcar-

ST U 154.0 157.0

Silt, slightly clayey and sandy, pinkish white, cal-

careous, some siliceous cementation, very limy 169

to 171 ft, few siltstone and grained sandstone

layers. e e e 157.0 217.0
Sandstone, very fine to medium grained, pinkish

white to white, moderately calcareous, some silt- -

Stone layersS. ... ittt e e e e 217.0 226.0
Silt, slightly clayey and sandy, pink, some silt-

stone and fine grained sandstone, calcareous...... 226.0 247.0
Sand, very fine to medium, some pink, very fine to

medium grained sandstone.......... ... ... ..., 247.0 252.0
Limestone, white, some very fine grained sandstone.. 252.0 255.0
Sand, very fine to medium, pinkish white, partly

silty and 1amy. ...ttt ittt e e 255.0 262.0
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Limestone, light gray, some very fine to fine
grained sandstone layerS..........coueeeeeneeeenenns 262.0 270.
Silt, very sandy, light gray, calcareous, some fine
to medium grained sandstone layers, sand is fine

O MEAiUM. . .ottt e e e e e e e e 270.0 277.
Sand, fine to very coarse, trace fine gravel........ 277.0 282.
Silt, slightly clayey, pink to light gray, several

1imY LAy S . v ittt e e e e e e e e 282.0 315.

Sandstone, very fine to medium grained, pinkish
white, moderately calcareous, some fine to medium
SaANA . . e e e e e e e 315.0 332.

Silt, sandy, light gray to white, very calcareous,
several siltstone layers, very fine to fine

grained sandstone below 344 ft..........ouuuuininn.. 332.0 354.
Silt, brown, very slightly calcareous............... 354.0 362.
Sandstone, very fine to fine grained, light gray,

moderately calcareous, some siltstone layers...... 362.0 381.
Silt, slightly clayey, brown, slightly calcareous... 381.0 393.
Sand, fine tO COATSE. ... ...ttt ittt et e 393.0 407.
Sandstone, fine to coarse, much fine to very coarse

sand with trace fine gravel....................... 407.0 412,
Silt, clayey, light greenish gray, slightly calcar- ;

15 412.0 416.
Sand, very fine to coarse, trace very coarse........ 416.0 424 .

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

Shale, clayey, pale yellow, olive yellow, slightly
calcareous, iron stained, light gray below 429 ft. 424.0 440.
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08N 33W 36DDDD 04-H-78
Test Hole #4-H-78 (E-logs)
(8N-33W-36dddd)
Hayes County

Location: SE SE SE SE sec 36, T. 8 N., R. 33 W., 60 ft north and 20 ft
west of dirt road corner and 70 ft north of canyon head with fence
down middle of canyon bottom.

Ground elevation: 3,155 ft (t). (Hayes Center 7.5 min. quadrangle) .

Depth to water: 260 ft, (estimated from Water Table Map) .

: Depth, in feet

From To
Quaternary System, undifferentiated:
Silt, slightly sandy and clayey, dark grayish brown. 0.0 3.0
Silt, sandy, brown, sand is very fine to fine, .
slightly calcareous......... ..ottt innenen.. 3.0 25.0
Silt, sandy, light yellowish brown, sand is very
fine to fine, some snail shells, some iron stains. 25.0 92.0
Silt, sandy and slightly clayey, grayish brown, sand
is very fine to fine, paleosol...........c..vuu... 92.0 97.0
Silt, sandy, light yellowish brown, sand is very
fine to fine, some limy streaks and areas...... e 97.0 119.0

Silt, sandy and slightly clayey, light yellowish

brown, sand is very fine to fine, calcareous with

some Very limMy @reasS. . ... vttt eeeeeeeeeeannnns 119.0 185.0
Silt, sandy and slightly clayey, reddish yellow to

light yellowish brown, slightly calcareous, sand

is very fine to fine, paleosol.................... 185.0 192.0
Silt, sandy, light yellowish brown, sand is very

fine, some limy streaks and very limy below 210

i 192.0 251.0

Tertiary System - Miocene Series - Ogallala Group:

Sandstone, very fine to medium, pinkish white to

light gray, much fine to coarse sand, some inter- ‘ .

bedded sandy silt and siltstone layers............ 251.0 288.0

Sand, very fine to coarse, some pinkish white fine

to medium sandstone. .......... ... 288.0 293.0
Sandstone, fine to medium, pink, much sand and

gravel . . .. e e e e e e 293.0 299.0
Sand and gravel, fine sand to coarse gravel......... 299.0 302.0

Silt, sandy and slightly clayey, light gray, sand is
very fine to medium, some siltstone layers, mod-

erately calcareoUS. ... .ottt e e 302.0 316.0
Sand, very fine to coarse, trace of fine gravel..... 316.0 321.0
Silt, slightly sandy, pink, some siltstone, limy.... 321.0 328.0
Sandstone, very fine to medium, pinkish white, some

siltstone layers and some siliceous cementation... 328.0 364.0
Sandstone, very fine to fine grained, light gray to

pinkish white, some siltstone, very slightly cal- ‘

careous, some siliceous cementation............... 364.0 369.0

0 374.0

Silt, slightly clayey, light gray, calcareous....... 369.
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Sandstone, very fine to medium grained, pinkish
white, interbedded with sandy silt and siltstone
layers, some siliceous rootlets, moderately cal-
careous, -very fine to fine sand from 406 to 408

8 o 374.

Sandstone, very fine to coarse grained, whlte to
pinkish white, limy, some fine to coarse sand
layers at 415 ft, 419 to 422 ft, 436 to 439 ft and

447 to 449 ft... ... e e 412.

Silt, sandy, slightly clayey, pink to white, some
siltstone and fine to medium sandstone layers,

CAlCArEOUS . & vttt it e e e e 458.
Sand, fine to coarse, trace of fine gravel.......... 488.

Silt, sandy and slightly clayey, light gray to plnk

some siltstone layers, calcareous................. 492.

Sandstone, fine to medium grained, light gray to
white, some siltstone layers, limy with some
siliceous cementation, few fine to coarse sand

LayersS . e e e e 507.

Silt, clayey, pale yellow to pale olive, some silt-

stone, very CalcareOuUsS. ...ttt i ot et 554.

Sandstone, fine to medium grained, light gray to
white, some siltstone with fine to coarse sand
lenses, moderately calcareous, some siliceous

o111 N o=l ol K ) o NP 566.

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

Shale, clayey, pale yellow to light gray, dark gray
from 604 ft, slightly calcareous, iron stained

siltstone 615 to 618 Ft. ... it i 598.
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08N 35W O1BBAA 29-B-74

Test Hole #29-B-74 (e-log)
(8N-35W-1bbaa)
Hayes County

Location: NE NE NW NW sec. 1, T. 8 N., R. 35 W., 8 ft south of north
section line and 1,178 ft east of west section line.

Ground elevation: 3,392 ft (t). (Hayes Center NW 7.5 min. quadrangle).

Depth to water: 232 ft (estimated from Water Table Map) .

' Depth, in feet
From To

Quaternary System, undifferentiated:

Sand, very fine to medium, brown to 5 ft then light

VelloW Can. . it e e e e e e 0.0 14.0
Silt, moderately clayey, some very fine sand,

Pale Drown. .. ... e e e 14.0 15.0

- 8ilt, slightly sandy and clayey, yellow-brown, limy

whitish streaks........ ... ... 15.0 20.5
Silt, moderately clayey, slightly sandy, light brown

with some limy areas...........ciiiiiininennnn.. 20.5 36.5
Sand, very fine with some fine sand, pale brown..... 36.5 48.0
Silt, moderately clayey, some very fine sand, pale

brown to brown, limy 48 to 52, 58 to 60, 62 to

65 and 78.8 to 80 ft, very limy 95 to 100 ft and

O wlc e O o 48.0 111.0
Sand, very fine to fine, slightly silty, light

brown.............. e e e e e e 111.0 116.0
Silt, sandy, very fine to fine, some slightly clayey

lenses, intermittent limy areas, pale brown, limy

areas whitish-brown, reddish brown between 150 and

155 ft, gray brown below 155 ft, marly lenses

below 200 ft. ... it e e et e e e e e, 116.0 220.0

Tertiary System - Miocene Series - Ogallala Group:

Silt to very fine sand, limy, pinkish brown......... 220.0 226.0
Sand and sandstone, very fine to fine, silty lenses,

sandstone cemented with lime, pinkish white....... 226.0 250.0
Sand, medium to very coarse, some fine gravel, some

very fine to medium sandstone lenses, limy........ 250.0 260.0
Silt to fine sand, some coarse sand, very pale

a7 o 260.0 272.0
Sand, fine to medium to silt and siltstone inter-

bedded, limy areas, yellowish to reddish-brown.... 272.0 285.0
Sand, fine to very coarse, some medium gravel, some

silty streaks, pale brown......................... 285.0 294.0
Sand and sandstone, very fine to fine, interbedded

with silt lenses between 320 and 330 ft, reddish-

yellow to light brown........... ... ... ... ... ....... 294.0 335.0
Sand, fine to very coarse, some medium gravel, some

light brown claystone below 355 ft................ 335.0 360.0
Sandstone, very fine to coarse, interbedded with

fine to coarse sand, light brown to reddish-brown. 360.0 386.0
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Sand and gravel, fine sand to medium gravel......... 386.0 394.
Sand, very fine to medium, slightly silty and
clayey, pale brown, some silt lenses.............. 394.0 432.
Sand, very fine to coarse, slightly limy, some fine
limy sandstone and silt interbeds, pale brown to

White . o e e e e e e e e 432.0 450.
Sand, very fine to coarse, limy areas, pale brown,

silty lens 490 to 492 ft ...t i oo 450.0 500.
Sand and sandstone, very fine to fine, limy areas,

very pale brown to pinkish white.................. ~ 500.0  518.

Sand, fine to coarse, some slightly silty areas,
some rootlets, some very fine to fine sandstone :
Interbeds. . . i e e e e e e 518.0 549.

Sand, medium to coarse, silt lenses, slightly ;
clayey, pinkish. ... ... .. . e e 549.0 573.

Sand, very fine to very coarse, some fine to very
coarse gravel, lens of whitish clay between 585

and 590 Fh . . e e e e e e 573.0 603.
Cretaceous System - Upper Cretaceous Series - Montana Group:

Pierre Formation:

Shale, clayey, light gray, yellowish 605 to 610 ft,
then gray to black...... ... ... 603.5 615.
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08N 35W 31CCCC 04-FC-52

Test Hole #4-FC-52 (No e-log)
(8N-35W-31ccecce)
Hayes County

Location: SW SW SW SW sec. 31, T. 8 N., R. 35 W., drilled for U.S.
Bureau of Reclamation, 1952.

Ground elevation: 3,216.6 ft (i). (Dittons Creek SE 7.5 min.
quadrangle) .

Depth to water: 157 ft (1952).

Depth, in feet

From To
Quaternary System, undifferentiated:
"Soil, silty, medium brown; contains some very fine
to medium sand........... . .. ..., e e e e e e e 0.0 8.0
Silt, light brown; contains thin clayey zones....... 8.0 86.0
Silt, hard, orange-brown; contains streaks of white
L = 86.0 103.0
Tertiary System - Miocene Series - Ogallala Group:
Clay, silty, soft, light gray; contains thin streaks
of caliche and some very fine to coarse sand...... 103.0 116.0
Silt, hard, light brown; contains very fine to
Medium SaNA. . v v ittt et e e e e e e e e e 116.0 128.5
Sand, very fine with fine gravel, loose............. 128.5 129.0
Silt; contains very fine to medium sand............. 129.0 138.0
Sand, fine, to gravel, medium, loose................ 138.0 143.7
Clay, hard, light brown, and sand, very fine to
L T T = 143.7 149.7
Sand, fine to very coarse, loose; contains very
fine to medium gravel......... ... ...t 149.7 154.0
Clay, hard, light brown; contains very fine to
COAYSE SaANA. « v i ittt ittt ettt et e e e e e e e 154.0 185.0
Sand, fine, to gravel, medium, loose................ 185.0 200.7
Clay, silty, sandy, hard, light brown............... 200.7 209.5
Sandstone, fine, and clay, soft, white; contains
some layers of fine to coarse sand................ 209.5 217.5
Clay, sandy, hard, light brown; interbedded with
gray soft clay.......o i . 217.5 229.5
Sand, very fine, to gravel, medium.................. 229.5 241.0
Clay, silty, sandy, hard........... ... .. 241.0 261.0
Silt, clayey, sandy; contains some caliche.......... 261.0 284.3
Sand, very fine to very coarse, slightly cemented;
contains some fine to medium gravel............... 284.3 291.0
Sandstone, fine, buff; interbedded with soft
white sandy clay and light gray silt.............. 291.0 309.0
Silt, light gray, and sand, very fine to very
coarse; contains some thin well-cemented layers... 309.0 331.0
Silt, clayey, sandy, white to light brown........... 331.0 351.0
Silt, clayey, hard, light gray to white; contains
very fine sand to very fine gravel and streaks of
white clay. ... . i 351.0 365.0



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

Clay, hard, yellow-brown, and shale, dark brown..... 365.0 394.0
Clay, hard, blue...... ...ttt ettt 394.0 401.0
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