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GEOHYDROLOGIC DATA FROM SANDSTONE AQUIFERS
IN SOUTHWESTERN KANSAS
By

Jack Kume and Joseph M. Spinazola

GENERAL DESCRIPTION

This report presents data collected during a reconnaissance investigation
of the geology and hydrology of sandstone aquifers in a 17,400 square-mile
area in 26 counties of southwestern Kansas (fig. 1). The study was done during
1976-79 by the U.S. Geological Survey in cooperation with the Kansas Geological
Survey. Interest and assistance during the study also was provided by the
Kansas Department of Health and Environment.

The data report is intended to serve two purposes: (1) To make available
geohydrologic data useful in the study of, and planning for, water-resources
development and (2) to supplement an interpretive geohydrologic study of the
sandstone aquifers in southwestern Kansas. These aquifers consist chiefly of
saturated sandstones that occur in Upper Permian, Upper Jurassic, and Lower and

Upper Cretaceous rocks.
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Figure 1.--Location of study area, wells, test holes, and other data sites.
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In parts of southwestern Kansas, the sandstone aquifers already serve as
the principal or secondary source of ground water for irrigation and other
uses. Data indicate that water may be available for development in sandstone
aquifers in other parts of the study area. In still other areas, water from
wells in sandstone aquifers may not be of a suitable quality for some purposes.

The data in this report include records of selected wells, 1ithologic logs
of test holes and wells, selected formation surfaces and sandstone thicknes-
ses, chemical analyses of water from selected wells, and water levels in
observation wells.

The well-numbering system, as shown in figure 2, gives the data-site loca-
tion for a well or test hole according to the U.S. Bureau of Land Management's
system of land subdivision. In this system, the first set of digits of a well
number indicates the township; the second set, the range east or west of the
Sixth Principal Meridian; and the third set, the section. The first letter
after the section number denotes the quarter section or 160-acre tract; the
second, the quarter-quarter section or 40-acre tract; and the third, the
quarter-quarter-quarter section or 10-acre tract. The 160-acre, 40-acre, and
10-acre tracts are designated A, B, C, and D in a counterclockwise direction
beginning in the northeastern quadrant. Where two or more wells are located
in a 10-acre tract, consecutive numbers are added, beginning with 2, in the
order in which data from the well were collected. Thus in Finney County, the
number 23-28W-5DCC indicates that the well is in the SW4SW4SE% sec. 5, T.23

S., R.28 W.
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Inch-pound units of measurement used in this report may be converted to

International System (SI) of Metric Units using the factors listed below:

To convert from To Multiply by
inch-pound units ST units

inch centimeter 2.54

foot meter 0.3048
square mile square kilometer 2.590
gallon liter 3.785
gallon per minute liter per second 0.06309
gallon per day liter per day 0.06309
degree Fahrenheit (°F) degree Celsius (°C) 5/9 (°F-32)

This data report is intended to be used with the available literature
about sandstone aquifers (see "Selected References"). It should be useful
in determining the occurrence and extent of various geologic formations, in
making an assessment of the availability of water resources, and in plan-
ning an orderly development of water supplies. Information, such as the
geologic unit (delineated mostly by gamma-ray and laterolog electric logs)
and its water-yielding characteristics, may be found in table 1. The
range of thicknesses and physical character of the geologic unit also are
given. The geologic units commonly were delineated with the aid of gamma-ray
and laterolog electric logs. Typical radiation and sensitivity characteris-
tics for the geologic units are shown by the logs in figure 3. Interpretive
information is available concerning the geologic history (Merriam, 1963),

the stratigraphic succession (Zeller, 1968), and the hydrology, as listed in



GENERALIZED

DEPTH GENERALIZED

GAMMA RAY g ow LATEROLOG
SYSTEM SERIES FORMATION MEMBER RADIATION LAND SENSITIVITY
INCREASES SURFACE INCREASES
—— (FEET) —_—>
o
Loess and
dune sand - 50 -
QUATERNARY | PLEISTOCENE Alluvium 2 L 100 A
Undifferentiated
deposits 150 4
> 200 S
TERTIAR MIOCENE Ovallala
M Formation 250 4
300 -
350 W
Smoky Hill
Nlobrara Chalk Chalk 400 A
450 A
[~ Fort Hays
UPPER Limestone soo
Codell Sandstone <
5§50
Carliie Shaie Blue Hill
CRETACEOUS 600
Fairport Chalk }}
Greenhorn e50
Limestone
Graneros Shale S 700
780
Dakota 800
Formation
LOWER 850
Kiowa Formation j 900
Cheyenne %
Sandstone 950
Undifferentiated
JURASSIC UPPER rocks 1000
Big Basin
Formation 1050
L) Crpek
| Bdiomfie = | 1100
PERMIAN UPPER
Whitehorse 1150 4
Formation
1200 -

Figure 3.--Generalized gamma-ray and laterolog electric logs showing typical

radiation and sensitivity characteristics for geologic units in

southwestern Kansas.
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the "Selected References." Specific data, such as depth of well, depth to
water, yield, etc., are given in table 2 for selected wells. Lithologic
logs of test holes drilled by the Kansas Geological Survey, privately drilled
test holes, and selected wells are given in table 3.

A proposed drilling site could be located on the map (fig. 1) and then
cross-referenced with the geologic section in table 1 and the records and
logs of nearby wells and test holes given in tables 2-3. Selected forma-
tion surfaces and sandstone thicknesses are listed in table 4.

Information concerning the quality of water in the sandstone aquifers
is listed in table 5. Concentrations of the major dissolved constituents in
water from wells are shown, and the 1imits recommended by the Kansas Department

of Health and Environment for drinking-water standards are listed below:

Recommended limits, Recommended limits,
in milligrams per liter in micrograms per liter
Constituent (mg/L) (ug/L)
Dissolved solids 500 -
Iron (Fe) 0.3 300
Manganese (Mn) 0.05 50
Sulfate (SO0g) 250 -
Chloride (C1) \ 250 -
Fluoride (F) 1.5 -
Nitrate (NO3) 45 -

Water levels in wells that typify the seasonal fluctuations and long-
term trends in some places in the sandstone aquifers are available in table
6 and severa1>pub1ished reports. For Hodgeman and northern Ford Counties,
water levels in wells in the Dakota Formation are given by Lobmeyer and
Weakly (1979). Water-level records during 1966-70 are available from Broeker
and McNellis (1973) and during 1971-75 from Broeker, McIntyre, and McNellis
(1977).
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Table 3.--Logs of test holes and wells

[Logs are for holes drilled by the Kansas Geological Survey except where noted
as drilled by a commercial driller., Altitudes are given in feet above sea
level. Depth of hole and depth to water are reported in feet below land

surface. ]
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Table 3.--Logs of test holes and wells
EDWARDS COUNTY

24-20W-9DCD.--Drilled May 11, 1978. Altitude 2,260 feet. Depth to water
53 feet (Dakota Formation, 1978) and 50 feet (Cheyenne Sand-
stone, 1978).

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Clay (topsoil), dark-brown........... ceseccenane 5 5
Clay, reddish-brown.......... ceeesesccccesas cees 5 10
Clay, limy, light-brown.....ccecec.. cesecscsenns 1 11

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Caliche, with 1ight reddish-brown clay......... . 4 15
Clay, limy, light reddish-brown.....cccceeee.e .e 6 21
Clay, reddish-brown.....cececeese cecccsscsccnense 3 24
Clay, limy, reddish-brown.....ccccceeeceececece .o 32 56
Caliche, brittle, reddish-brown....cccececeecees 1 57
Clay, very sandy, light reddish-brown........... 13 70
Caliche and mortar bed.....cccveveveues cesene ceeee 11 81
CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation

Siltstone, hard, 1ight-gray....ccceeeececececses 1 82
Clay, 11ght—gray, some weathered yel]ow layers.. 14 96
Ironstone, black..eeeeeeceoecsccosncnnns ceeees 1 97
Clay, gray, with hard sandstone 1ayer and

1igNite.ceeeeecececescscscsesccscscsssssnnncsns 4 101
Clay, gray, with dark-gray clay cececs cececens .o 6 107
Sandstone, fine-grained....cccevevececcececans cee 1 108
Clay, gray, with thin sandstone 1ayers cecsesens 11 119
Sandstone, 1ight-gray..cccecceccecccccecoccoccnne 1 120
Sandstone, very fine-grained, light-gray........ 1 121
Clay, gray, with thin sandstone layers.......... 9 130
Sandstone, silty, brown....cceceeeeececcececnass 7 137
Sandstone, fine-grained, silty, brown, and gray

Clay 1ayersS.ceeeeeececsoscecsscssssscscacnanes 15 152
Ironstone, with dark-gray clay, brown sand-

stone, and lignite..... cecsesssesrsesescsnse .o 6 158
Clay, gray, and very fine-grained 11ght brown-

ish-yellow sandston€....ccceeeecececncene ceseese 7 165
Clay, gray, with thin black to dark-brown

translucent fragmentsS.....ccceoeeenene cesesas . 16 181
Clay, gray, and light-brown, si1ty very f1ne-

grained sandstone.......cceceee.e cesesene cesene 43 224
Sandstone, medium-grained, brown..... .......... 2 226
Clay, light-gray to yellowish-brown, with th1n

sandstone layers...ccceeeeeces cscacsassass cone 14 240
Clay, light-gray to gray and red, with a few

thin hardened layers....cceceeeecececececnces ces 47 287
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Table 3.--Logs of test holes and wells--Continued

EDWARDS COUNTY--Continued

24-20W-9DCD .--Continued

CRETACEOQUS SYSTEM--Continued
Lower Cretaceous Series--Continued
Kiowa Formation
Siltstone, with gray 1ayers...ccesececsccscsccacs
Shale, gray, with hard siltstone layers...... ces
Shale, black to gray, very hard layer........ cos
Shell material, thin Tayer....cceoeeeeeeccececees
Shale, black, with thin hard layers..ccceceeesss

Cheyenne Sandstone
Shale, black to dark-gray, with gray sandy shale
and very fine white sandstone...cceeeececceee
Shale, sandy, dark grayish-brown, with hard
streaks, lignite...civeeeeensnncsnsnsnsnsennss
Siltstone, gray, moderately hard, with some
soft 1ayers.................... .............
Siltstone, gray, with brown shale, 11gn1te, and
sandstone 1ayersS..ceeeeceescccessssscssscsnnns

PERMIAN SYSTEM
Upper Permian Series
Whitehorse Formation
Siltstone, pale green, with some red layers......
Shale, red, with some sandy shale...cceceecceccsee
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Thickness

13
48
59

1
73

14
14
31
10

Depth

300
348
407
408
481

495
509
540
550

552
556



Table 3.--Logs of test holes and wells--Continued

FINNEY COUNTY

24-33W-19DBA.--Drilled February 2, 1977, by a commercial driller. Altitude
2,920 feet. Depth to water (reported) 71 feet (Dakota Forma-
tion, 1977). Sunflower Electric Cooperative.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
TOPSOil, DrOWN.cceeeeceesecsocsvsessssscaccccssccacanes 5 5
SaNd, fiNCeeveeereeersccesocevesccssccssscrsscvensecases 10 15

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Gravel, coarse, with clay streakSececeecececcccaces 35 50
Clay, tan, with coarse sand streakS...ccececeecccsss 55 105
Clay, gray, with medium sand 1ayers...ceeeecvecaces 125 230
Sand, medium to Coarse, taNieeceecreccecccoonvoscnns 65 295
Clay, tan, some sand StreakS...c.eceeeecccecccoscee” 55 350
Sand, medium to coarse, tan, some clay streakS..... 60 410
Clay, tan, with hard gray clay streakS..eceeeeceens - 30 440

CRETACEQUS SYSTEM
Upper Cretaceous Series
Graneros Shale
Shale, hard, black, with sand streaks at 530-535 feet,
550-555 feet, and 595-600 fe€t.ceeeeeeosevcccsne 175 615

Lower Cretaceous Series
Dakota Formation

Sandstone, l1oose, medium-grained...cceeeecececoacss 35 650
Sandstone, medium-cemented, fine-grained, well-
sorted.......................................... 45 695
Shale, gray.eceeccescsceces teceessesssscscessecessesne 25 720
Sand and gray shale..eeeeeeceereeccreccccaccces ceee 10 730
Shale, gray, sticky, with hard sand streaks........ 35 765
Shale, gray, sticky, with hard red-bed streaks..... 72 837

28



Table 3.--Logs of test holes and wells--Continued
FINNEY COUNTY--Continued

24-33W-32BAC.--Drilled January 25, 1977, by a commercial driller. Altitude
2,920 feet. Depth to water (reported) 74 feet (Ogallala
Formation, 1977). Sunflower Electric Cooperative.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Sand, f.ine....l(...l.“...'.t.. .......... o0 900 00 20 20

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Sand and gravel, with clay streakS....ceeveeceses 60 80
Clay and some sand, 1ight-brown......cccoeeeeececss 50 130
Clay, dark-gray.ccscececasssessssssscasosscsscsses 15 145
Sand, medium to coarse, some clay streaks above

185 feet.icecrercroosensossccsssnsssnsssannns 60 205
Clay, 11ght-gray.eecesecsssesscsscssossesocsososns . 10 215
Sand, medium to coarse, some clay streaks........ 100 315
Clay, taNeeseeeeescossssssacossoscsaossasnscassonss 35 350
Sand, fine, SOME ClaYeeeeeceocsscsosoacccassnceanse 20 370
Clay, tan with coarse sand streakS...ceeceeeecces 25 395
Sand, coarse, some gravel....ceeececescsosscscscnss 25 420
Clay, dark-gray..cceceeeeccesscsscsccacosccscasnns 20 440
Clay, light-gray, with few sand streaks

between 480 and 500 feet...eoeeecencenss ceas 60 500
Clay, light-gray, with sand streaks....ecececeees 10 510
Clay, 1ight-gray.cceccecececseascscsesscascscansans 5 515

CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Sandstone, fine-grained, and clay; lightly

cemented....oe0veeen cessessasessssscscssasss 125 640
Sandstone, fine-grained, with clay streaks....... 25 665
Sandstone, fine-grained, and dark-gray clay with

some sand streakS...eeeeeces cesens cessassnss 15 680
Sandstone, medium-grained...cceeeececscccccceces . 160 840

Kiowa Formation
Clay, Grayeeeeoeocsssososessscssssscssssssascsnse 15 855
Cheyenne Sandstone
Sandstone, medium-grained....ccceeeeeeecoscsccaces 10 865
Clay, gray.seecscscococsssesssssasccsssasacscncnss 5 870

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
C]ay, Si]ty, red.‘.l........--.0-!.....0........‘. 30 900
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Table 3.--Logs of test holes and wells--Continued

FORD COUNTY

27-22W-13ADA.--Drilled May 25, 1979, by a commercial driller. Altitude
2,400 feet. Depth to water (reported) about 60 feet.
[Dakota Formation (?), 1979].

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth
Pleistocene and Miocene Series, undifferentiated
Sand, finN@.eeeeerieseecreceseseosccossccosssccansanasans 18 18
Clay, Sandy..seeecseecscescssssscssssssesosssascnanas 11 29
. Clay, cemented..cceeeeeeeccceseseesoncsosscsocssssannss 21 50

CRETACEOQUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone
Clay, White.uevieeeeeueeeeoesenssenasscosssocnnnsososs 6 56

Graneros Shale
Sha]e’ b]acklCDDQ000.000'll00C.'CDOOCC.C.OO.I.Q.OOQC. 103 159

Lower Cretaceous Series
Dakota Formation

Sand, fiNe.ceeceeessecveceronssssnseosssossenscsossnss 13 172

Clay, taN.eeeeeescecevecocscssccessscassscassosssasnas 17 189

Red bed...iveveeeereeeceesoseosecescascoescscaconnnns 14 203

Sand, fine, dirty..ccceeeeeeens cececccceccncccas seeens 6 209
Kiowa Formation

Shale, gray.cececeeeesecssecesessoasescccssasessnnnas 51 260
Cheyenne Sandstone

Shale, gray, and yellow clay streakS..ceeeecescccsces 40 300

Y 14 e £ T -t 18 318

Shale, gray.ceceececeseesecesscscececscscsccsssssanns 26 344

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Red bed.QIQOOO'IIQ.'C..C..COQ...C.CO...CQ‘. IIIIII L3R AN 6 350
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Table 3.--Logs of test holes and wells--Continued
FORD COUNTY--Continued

28-22W-30BCC.--Drilled September 12, 1978. Altitude 2,490 feet. Depth to
water 123 feet (Ogallala Formation, 1978) 147 feet (Cheyenne
Sandstone, 1978), and 166 feet (Upper Permian deposits, 1978).
Everette Copeland.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Topsoil, clayey and silty, dark-brown.............. 2 2

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, very silty, light reddish-brown, with

occasional caliche streakS.eeceeeccceccsceccccnae 13 15
Silt, slightly clayey, very light-

brown, with some CaliChe..ceececercseccccocanane 15 30
Silt, very light-brown, with some

CAlICNE. ceeeeevecvecverecvocrsscecscssscncvacnnns 48 78
Silt, clayey, medium-brown....cccececeeccccsscecess 23 101
Silt, with caliche streakSeeeeeeveceecvocrccecennns 12 113
Sand, very fine to fine silty, medium-brown........ 3 116

Sand and gravel, fine to medium, reddish-brown,
with particles of quartz, orthoclase, and

basalteeeeeseeeeceeveecsesecoecsrescsvsnsnconcnns 3 119
Gravel, fine to medium, reddish-brown....ccceceecee 26 145
Gravel, coarse, reddish-brown.....ccececeeeeseccces 2 147
Gravel, fine to medium...ccvveeecccccnccccncns cecea 1 148
Gravel, medium tO COBrS€.cececscsccscsssscsasssanse 3 151
Clay, yellow-brown to pinkish-gray, with fine to

medium SANd..ceceeeceescoccscsosscosssoscescanes 2 153
Clay, grayish-white, and very fine sand.....ccccce.. 18 171
Gravel, medium, reddish-brown....c.ccceeeeececocccces 2 173
Clay, grayish-white, and medium reddish-brown

Gravel.ieeeceereessececccccscscscsssasccnsosacne 2 175
Gravel, medium to coarse, and grayish-white clay... 6 181
Clay, grayish-white.eeeeeeeeeeocececesacrcocscncnas 17 198

CRETACEQUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone (?)
Shale, soft, olive-gray..cceececececccess cecescscsces 11 209
Limestone, 11ght—gray, 1ndurated................... 2 211
Shale, firm, olive-gray, with a few indurated
thin beds of limestone..cececeeevcevcvscccncecee 14 225
Shale, hard, dark-gray, with occasional hard thin
streaks of very thin limestone..ceecececsvoncee 15 240
Graneros Shale (?)
Shale, hard, dark-gray...ccecceecececse cesecsscsnas 38 278



Table 3.--Logs of test holes and wells--Continued

FORD COUNTY--Continued

28-22W-30BCC.--Continued

CRETACEOUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation
Siltstone, light-gray, and very fine-grained

light-gray sandston@ecececscscccocosoncssacses 2 280
Shale, hard, dark-gray..ccccceesceccccscccocscocoss 1 281
Sandstone, very fine-grained, light-gray....cccccee 1 282
Shale, hard, dark-grayc..ccceecccsccccceccscscscsccss 3 285
Sandstone, very fine-grained, 1ight-gray..ccceeeeec. 2 287
Shale, hard, dark-gray, and interbedded very fine-

grained thin light-gray sandston€.......cccees 6 293
Shale, hard, dark-gray...ccecececcscccscscscsssacss 7 300
Sandstone, very fine-grained, light-gray, and hard

dark-gray shalec..ceoeesccccccccccscscsssccans 4 304
Shale, hard, dark-gray.cccecscecsccscccscccscccscocs 3 307
Sandstone, very fine-grained, 1ight-to medium-

GraYeececoscoscsescscsossosossscssososososcocs 1 308
Shale, dark-gray.ccecccececscscscss cscvsssene coeccse 3 311
Sandstone and shale, 1nterbedded................... 2 313
Shale, dark-gray..cceccececossccccocscccosssssconas 4 317
Sandstone, very fine-grained, light- to medium-

PAY cossoosososcsocosossonsoscoassaossosscnoosse 3 320
Shale, dark-grayccceccccccccscocsccsossscssscncesse 5 325
Sandstone, very fine-grained, 1ight- to medium-

PAY ceoscocoscssesosossosensosscnooosscssasnoce 1 326
Shale, dark-gray.ccceecocoscscscsccscacsoas coscssse 3 329
Sandstone and shale, interbedded................... 14 343
Sandstone, very fine-grained, light- to medium-

QraYccasccosccsceacesssscsccsonssssesasssonces 2 345
Shale, dark-gray, and dark-gray silty shale..ccc... 22 367
Sandstone, very fine-grained, 1ight- to medium-

GraYecooeoessocnsosossosscasoscoscosscsascssss 1 368
Shale, dark-gray.c.ceeeee. cesscscss cesscssscscscscs 2 370

Kiowa Formation
Shale, smooth, very dark-gray...ccceccecesscccacscs 47 417
Limestone, white, and very dark-gray shale..c.cc... 1 418
Shale, very dark-gray.ccecececsccscos ceressccessscss 2 420
Cheyenne Sandstone
Shale, very dark-gray, and very fine-grained,
mostly friable to thinly indurated, thin

Tight-gray sandstone....ccececcccccccoscsscsas 3 423
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Table 3.--Logs of test holes and wells--Continued

FORD COUNTY--Continued

28-22W-30BCC.--Continued

CRETACEOUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Cheyenne Sandstone--Continued
Sandstone, very fine-grained, 1ight-gray, friable,

and black carbonaceous shale...cccveeeceecceese 10 433
Sandstone, very fine-grained, 1ight-gray,
CG“ented....--'.---..‘--...-.-o--o--‘o ....... l 434

Sandstone, very fine-grained, 1ight-gray, mostly
friable, with thin cemented layers, and black

carbonaceous shale splinters....cceeecssscaces 13 447
Shale, friable, medium-gray, with very fine-grained

SANd.cvseessonssanes esesessessessssssss ceesees 11 458
Sandstone, very f1ne—gra1ned fr1ab1e, 1ight-

gray, few thin cemented streaks........ cesenas 8 466

Sandstone, very fine-grained, friable, very light-
gray, and yellow-brown streaks, and minor
amount of very light-gray soft shale....... ces 7 473

PERMIAN SYSTEM
Upper Permian Series
Whitehorse Formation

Shale, soft, dark reddish-brown....ccceeeseccccssscesss 8 481
Shale, soft, dark reddish-brown and black brittle

sp11nteny shale, with a few hard streaks......... 2 483
Shale, soft, dark reddish-brown, and dark reddish-

brown siltstone, with few hard streaks...... eesss 20 503
Siltstone, dark reddish-brown, indurated.......ccevene 2 505
Shale, dark reddish-brown, and dark reddish-brown

STItStONE..veeerveeroonssnsescesssscenssensnanses D 510
Siltstone, dark reddish-brown, and dark reddish-

brown shale..veeeseesscssocsscesscscscssssssnnsss 15 525
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Table 3.--Logs of test holes and wells--Continued
FORD COUNTY--Continued
28-26W-29BAD.--Drilled July 13, 1977. Altitude 2,680 feet. Depth to water

180 feet and 171 feet (Dakota Formation at well depths 593
and 455 feet, respectively, 1978). Austin Bentzer.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Topsoil 1 1
Clay, light reddish-brown, with caliche......ccveee 6 7

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Clay, light-brown, with caliche..cccoeeeceacececnss 8 15
Clay, brown to light-brown....cceceeeececocencecs .o 30 45
Clay, brown, with caliche...cceevvereccecnccnennsse 13 58
Clay, brown, with caliche and reddish-brown clay
1Y Seeteecocertocscoccossosasoosssooserasces 17 75
Clay, reddish-brown to 1ight reddish-brown, with
CAliChe. .ttt teesesvsocscssosasesssssscncsnsnnse 25 100
Sand, fine to coarse, and fine gravel...cccceeecaees 15 115
Sand, fine to coarse, slightly cemented, and
fine grave]................................... 11 126
Caliche, Nard....’ i eeeeeeeeccceoceconscaccacacanaanse 1 127
Sand, fine to coarse, slightly cemented, and
fine gravel................................... 8 135
Caliche, hard.i.ceeeeeeceeececscsccacscscossssnaconss 1 136
Sand, fine to coarse, slightly cemented, and
fine gravel with thin clay and caliche
1Y @S eeeeerescscscascocscsscscssssssosascens 14 150
Clay, light-brown, and caliche, with a few thin
sand layers..cceecececceaces cecessesscnsssccens 15 165
Clay, light-gray to 11ght-yellow, with hard
caliche and mortar-bed streakS..ceeececececens 25 190
CRETACEQUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone
Clay, light-yellow to gray, with thin limestone
SEreaKSeeeeeeeeveeteescsecsacsccesoscsescscences 4 194
Clay, black to light-gray, with thin hard 1ime-
stone streaksS..ccccscerscceccceacssescascccrancns 31 225
Shale, black, with light-gray shale and thin
hard Timestone 1ayers..ccccececcecssceaccccescoes 10 235
Graneros Shale
Shale, black, with a thin green clay layer and
white bentonite layers.ceeeeeceeecececcoceocence 5 240
Shale, dark brownish-gray, with thin hard layers... 50 290
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Table 3.--Logs of test holes and wells--Continued
FORD COUNTY--Continued

28-26W-29BAD.-~Continued

CRETACEOUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Clay, dark-gray, and very fine-grained light-gray

SANAStONC.veeeerscrsvsccsaseeceseascascasnsccns 9 299
Clay, dark-gray, with hard streaks.....ccce.. cevses 31 330
Clay, dark-gray to very light-gray....... cecesesese 16 346
Clay, very 1ight-gray.ceccecccececes ceesesesesscsene 17 363
Clay, light-brown to grayish-brown, and lignite.... 7 370
Clay, very light-gray, with brownish-gray clay

and lignite streaks..... teececscscssenscssenns 36 406

Sandstone, very fine-grained, silty, 1ight-gray,
some hard layers, and 1ight brownish-gray

clay with lignite Tayers..cecececesascscssnnes 29 435
Sandstone, silica-cemented (orthoquartzite), very

hard, brown....cccvvs. cetessessensssssssassnes 1 436
Sandstone, very fine-grained, very silty, light-

GraY eeeceessosscosasesssensssasssasassnnsanssans 9 445
Sandstone, very silty, grayeceecececes cecsssscssesns 47 492
Sandstone, hard, brown....cccececeecececscscscnsnnne 1 493
Sandstone, very fine-grained, gray, and red

mottled-gray ClaYeeeeeoeoccaseness tesvecersense 27 520
Sandstone, very fine-grained, hard, grayeeececese .o 7 527
Clay, gray, with hard streakS...ceceeceeesoecss cees 8 535
Sandstone, hard, gray........ cbevsscsssessnrrnse cees 5 540
Clay, gray, with hard streakS.ceeecececsccocscencns 8 548
Sandstone, hard, gray, and gray clay in thin

1AYerSeeesesesrescsnsncans ceesesscsscssseasanns 25 573
Clay, gray, with hard streakSeeeeceecnceans cesecese 12 585
Clay, light-gray, and very fine-grained silty

sandstones with red clay.ceeeececescescncss ces 18 603
Sandstone, very fine-grained, light-gray...... ceses 16 619
Sandstone, hard...ceceeeececss tesesesescscanas cesens 1 620

Kiowa Formation
Shale, gray to black, with hard streaks...ceecevese 130 750
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Table 3.--Logs of test holes and wells--Continued
GRANT COUNTY
28-38W-18BBB.~-Drilled November 6, 1978, by a commercial driller. Altitude

3,130 feet. Depth to water (reported) 240 feet.(Ogallala
and Dakota Formations, 1978).

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth
Pleistocene and Miocene Series, undifferentiated

Clay, Drown.eccecesecececscsesesesscssascssssncscse .o 26 26
Clay, brown, and sand streakS..cceceeceacscccccccces 17 43
Sand, fine.eeeececeeceecsesvsoceaceosscescsessaccacns 14 57
Clay, DrOWN..ceevesecovsccvoccrcncsesscrsccsscossosnsons 20 77
Clay, brown with tight sand streakSeeaceses ceseseans 35 112
Clay, brown, with 1oose sand streakS..cceeeeeeecvece 59 171
Sand, fine to medium, 100S€eeereceocesseccescccccces 15 186
Clay, Drown..ceeecesesceccesccacsvsscocssscsssscssnnse 28 214
Sand, fine to medium, Clea@N.ceeeecreccncvccscecrcnes 34 248
Clay, Drown..ceeecececsesesess csscccrsrvacorssessene 37 285
Sand, fine to medium, clean......................... 25 310
C1ay, brown, tight..ceciveieeereceevecenscesecasvnnen 37 347
Sand, fine to medium, 100S@eceeceecescrscecosvccscnes 15 362

CRETACEQUS SYSTEM
Lower Cretaceous Series, undifferentiated

Shale, DlacCKeeeseseoececssassessscososcscsesssvcncans 43 405
Sandstone and Clay.ceveecseescccccecscecnns cececeane 25 430
Shale, DlaCKeeeseesoescoavsoseosesscescscoscssceasnnns 22 452
Sandstone, with clay streakS.eceeeeeececececccecocess 22 474
Shale, 100S€ceeecescsscosesscsessscrsscesssccecsscnans 19 493
Sandstone, clean and 100S€.eevcecverccrascraccvcnnes 49 542
0] 1T 1 - 8 550
Sandstone..sceeeccces Sessvssceasscsasnsccasssssnssnsse 11 561
Shale, black and blu€.eeeeeeeecreesecrecececscoccans 7 568

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Sha“e’ red'..0...."...0.......!00"0000"0...0.'... 12 ‘ 580
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Table 3.--Logs of test holes and wells--Continued

GRANT COUNTY--Continued

30-37W-25AC.--Drilled April 25, 1961, by Saturn 0i1 and Gas Company. Altitude
3,005 feet. (Log modified from Fader and others, 1964, p. 127-128).

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Silt, sandy, tan to brown...ccececcecesccccas cevoses 13 13
Caliche, hardececccesececccoceasaccns eesecsensccsncoe 4 17
Silt, sandy, brown, with a 1itt1e c1ay and fine
grave1......................................... 27 44
Caliche, very hard.ec.ceeeseescscecancsssscncscsscnce 4 48
STTt, Drown.ceeeecessererccacasscacacscacscsscananns 7 55
Sand, fine to coarse, silty, with fine to medium
Gravel.ceccoceesacsccscrscncccccsccsssscncanssns 16 71
Caliche, SOftecececcsccnceccccnncanscersncrsacsasncnae 2 73
Silt, sandy, brown.......... cesesses cecesscaveseans 57 130
Sand, fine to coarse, and f1ne grave1............... 22 152
Ca11che, hardecceeeeecesccacocacscncscncsscassanssnsne 2 154
Silt, sandy, Drown.cceeeeccoceosvccoccosescncoscoanns 21 175
Sand, fine to coarse, and fine gravel..cceececscases 6 181
CaliCheueeeecacascecscassncancscacscsscacscsscnssans 2 183
Sand, fine to coarse, Silty.iiceeeeeececnencscncnenns 15 198
CaliCheeseecescesescersesoceacscascacacsnnes cecscnese 4 202
Sand, fine, silty, Drown..c.cececeeeccocacoascascesne 48 250
Clay, silty, Drown.ccceeeeececsecscacececcancens cese 20 270
Sand, fine, silty, brown.....ceceesveececencacensanes 13 283
Sand, fine to medium...veeeecencscaracosacscscsssnns 22 305
Sand, fine to coarse, with 1ittle fine gravel....... 26 331
Clay, sandy, redeecececcececscscssecccsccscssccansns 5 336
Sand, fine to coarse, with a 1ittle fine gravel..... 14 350

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Clay, sandy, redeecceccececscecocveosocccccoscsosccnse 6 356
Clay, tan, interbedded with brown silt and sand

to fine gravel.cceecerecececacscacscncscssscnnne 29 385
Sand, fine to coarse, silty, brown...ccecececococnce 39 424
Clay, silty, Drown..cececeecececscocsvescavevscncsassne 6 430
Sand, fine, lime-cemented, taN.eeeeececvevoncoccncae 13 443
Clay, silty, redecececececcceccasacacscacsccascassas 4 447
Sand, fine, Timonite-yellOW.ceeeercocoacocncsvacovns 17 464

Sand, very fine to fine, moderately hard,
silty, limonite-yellow; contains thin red
bedSooco ........ Q@ 0 0 & 60 0 OO0 O 0 ET O OO0 00 SOOGS0 OO 50 514

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Sandstone, very fine, hard, silty, red, with
streaks of red shale and gypsum beds...ccccceee. 286+ 800+
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Table 3.--Logs of test holes and wells--Continued

GRANT COUNTY--Continued

30-37W-32AA.--Drilled May 6, 1961, by Garvey Drilling Company for Anadarko
Production. Altitude 3,071 feet. (Log modified from Fader

and others, 1964, p. 129).

QUATERNARY SYSTEM
Pleistocene Series (?), undifferentiated
Silt, clayey, tan to reddish-brown; contains a
little caliche and fine sandeccceeceececcocccses
Silt, sandy, tan, and caliche; contains a few
fine sand StreakS..ceeecsecvsccecsccssocecscnases
Sand, fine to medium, silty, brown...cceeeececoeces
Sand, coarse, brown...cececececccecsscsscscccccsces
Sand, medium to coarse, and fine to medium
gravel; contains a few caliche and silt
StreaKSeeeeeeecrseceasscccaseccscrscessnscscnssns
Sand, medium to coarse, silty, and fine to medium
Graveleceeeeeersecscesrserosscscscoarserscscsvecnnse
Gravel, fine to coarse, and coarse SanNdeceecececcees
Clay, brown..ceeeeeeeceseassssesscssssssosssssaness
Gravel, coarse to fine, and coarse sand..ceecececes
Silt, tan, with gravel and sand streakS.....ceecees
Clay, Silty, gray.ceceeceecccccsccescsscasssccscnscns
Silt, tan, with gravel and sand streakS...cecececss
Gravel, fine to medium, and coarse sand, with
tan silty clay layers.eecececcccccececsccscccsess
Sand, fine to medium, silty, and caliche....cco.c...

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Clay, hard, red.cccecececcascececcssscscsvsncsnsnsss

Sand, fine, cemented, tan...cceeereceecrccecvccncce

Clay, gray and tan..ccecececccccvsocscscssssvanscnns

Sand, hard, silty, taNececececececocrcecnsccececncns

Clay, hard, red.eccececccacsccenscncncss ceceessessens

Sand, fine to coarse; contains a little fine
gravel.eecececsesess tesesesessssssssrsnsassonons

Clay, hard, red.cccecececercececccscccscssssanccnane

Silt, hard, tan, and gray sandy clay, with red
Clay StreakSeeeeeeeeccscsccssscrssocsscssssanocse

JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated
Sandstone, fine, moderately hard, yellow, gray,
and white, interbedded with yellow, gray,
and white sandy siltstone...cccececcccnces cesess
Siltstone, hard, sandy, tan to red, w1th very
hard fine sandstone streaks.............‘.......

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation
Sandstone, very hard, silty, dark-red, with a
few sOft streakS.ceceesecececnccnnas cesesssssaas
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Thickness

45
33

65+

Depth

50

62
73
95

105

155
225
233
240
285
293
302

320
345

349
353
360
387
391

398
400

462

507
540

605+



Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY

25-29W-21CDA.--Driller October 31, 1977. Altitude 2,707 feet (Dakota
Formation, 1977). Carl Strawn.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Silt, sandy, clayey, dark-brown; contains plant

roots and partly decayed organic matter....... . 2 2
Silt, sandy, light reddish-brown, with caliche.... 3 5
Sand, fine to medium, silty, 1ight reddish-brown.. 4 9
TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Sand, fine to coarse, and fine gravel; contains
ca11che pebbles.cceieeceecescesccncccecccacan .o 7 16
Clay, very sandy, 11ght—brown to light gray1sh—
brown..ceeeeeccocesacs tevtesssssecesncsssassanes 14 30
Sand, fine to med1um, w1th 11ght redd1sh-brown
clay streaks and caliche streakS.veeeeecensenss 29 59
Clay, light reddish-brown, and caliche with
e - 1 - 16 75
Clay, compact, brittle, 1ight yellowish-brown..... 15 90
Sand, yellowish-brown to Drown.eeeeeeeeecescnncans 3 93
Sand, fine to medium, light-brown, w1th light-
brown clay and caliche 1ayerSeceeeecscscsncss .o 25 118
Sand, fine to medium, light-brown to yellowish
brown, with 1ight-brown, grayish-green, and
ye110w1sh-brown ClaYeeeoeescososassconcscascnas 17 135
Sand, fine, silty, light-brown, with cal1che
and Clay 1ayersS.e.ccecceccscesccnes ceeescessacns 18 153
Sand, fine t0 COArS@.cceececcesceccacesconcncnnasns 13 166
Sand, fine to coarse, silty, with loose sand
layers.... .................................... 15 181
Sand, fine to coarse, with a few very loose
streaks... ................................... .o 19 200
CRETACEOUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone
Limestone, weathered, 1ight-gray to yellow, and
gray to yellow shale.eeeeeccecenconans tesesseas 5 205
Shale, black, and 1imestone streakS....ceeeececaes 20 225
Limestone, hard, gray to black, and black shale... 52 277
Graneros Shale
Shale, black; contains bentonite layers...e.eeeees 64 341
Shale, hard, blaCK..eeeceeeeesnoerenncass cecesenes 12 353
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Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY--Continued

25-29W-21CDA.--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Shale, black to light-gray, with hard streaks;

contains lignite layersS.i.ececcecsrescocsncscanes 14 367
Sandstone, very fine-grained, white..ciceieeenaanes 8 375
Siltstone, light-gray, and very fine-grained

SANASTONE. e veeeecoacssccsscssscsssasssscassanasne 17 392
Sandstone, very fine-grained, white..ccicceeeeaanss 4 396
Clay, gray, red-mottled, and clay with very

fine-grained sandstone layers...ceeeeccscceccass 9 405
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Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY--Continued

25-29W-21CDA2.--Drilled October 4, 1978. Altitude 2,707 feet. Depth to
water 168 feet (Kiowa Shale, 1978). Carl Strawn.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Topsoil, 1ight gray-brown...cceecescceccccncacecene 2 2
Sand, fine to medium, and silt, light-tan.......... 4 6
Sand, fine to coarse, reddish-orange-brown......... 7 13

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Sand and silt, some CaliCh@..ceeeoceccecncscaccncss 2 15
Sand and silt layers, clayey, 1ight brownish-
OraNGEescsccssoscssasssassacsssscsssssssssscnscs 13 28
Sand, fine, and medium to coarse gravel, 1ight
brownish-orange, with abundant caliche....c.c... 4 32
Silt, cTayey, light-brown....cceececeececccccsccens 8 40

Silt, light-brown, with hard caliche streaks and
cemented fine to medium silty 1ight brownish-

0range SaNd..ccceeceveccccccosccsscvocsceccscnsns 5 45
Sand, fine to medium with 1ight-brownish-orange

caliche streakS.ceeeeeeeeececcoccccccccscccccnsne 11 56
Sand, fine to medium, 1ight brownish-orange........ 3 59
Sand, fine to medium, 1ight brownish-orange,

with caliche streakeeeeeeeeeceeceecoceccccscccne 1 60
Clay, silty, very calcareous, very light-brown

and 1ight-brown..c.ceceecececesesnscncanss cesens 7 67
Clay, silty, very calcareous, 11ght—brown, with

fine gravel and calich@.cieeeeecerccecccccscenes 5 72
Clay, silty, very calcareous, light-brown, with

abundant calich@.eceeeeeereccccececcocccnns cescee 3 75
Clay and caliche, very light-brown, brvttle, and

very Calcareous Clay.ceecececocececssscvscovacas 15 90
Sand, fine to medium, brown, with minor clay..ec... 12 102
Clay, very calcareous, buff, and much caliche...... 3 105
Sand, medium to coarse, and clay, brown to buff,

with some Caliche..ieeeveeeeeceeececsceccecevanes 11 116
Sand, medium to coarse, and clay, with abundant

Lok 1 I o 1T - R ceceee 4 120
Sand, medium to coarse, brown....cceeeeecececoceces 13 133
Clay and caliche, buff t0o tan.ceeeereeccescescccene 2 135
Sand, fine to very coarse, mostly medium,

P OWN.eeeeeeeoccooceveccscsocsscocsncesscssasscs 13 148
Caliche and Clay.cceceeceonscocccacescsoscacscsncanas 1 149
Sand, medium, Drown.eececeececevsceccccccccccosccns 1 150
Sand, fine to very coarse, mostly medium to

Coarse, Very CleadN.ceeceeccececssccsscscssscsces 29 179
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Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY--Continued

25-29W-21CDA2.--Continued

TERTIARY SYSTEM--Continued Thickness Depth
Miocene Series--Continued
Ogallala Formation--Continued

Caliche and Clay.eceeececececsccscececssscnscancacns 1 180
C]ay, buff to tan..0’.......00..00.0....l......oo.. 4 184
Sand, medium to coarse, brown with minor caliche... 17 201

CRETACEQUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone

Limestone and clay, soft to brittle.cccecececcccecsss 5 206
Shale, soft, very dark-gray...ceesececessscccccscccs 3 209
Shale, soft, very dark-gray, with cemented layer.... 1 210
Shale, hard, very dark-gray..ccceeeeccesccscsssssscses 3 213
Cemented 1ayereeeceeeecesceesesceccsssscssssscacanes 1 214
Shale, very dark-gray, with scattered hard streaks.. 9 223
Cemented Tayer.ceececesscsecessceccssacscsscacssnnes 1 224
Shale, very dark-gray, and medium-gray thin

cemented layers of shale....ccceeceecncescccccss 6 230
Shale, very dark-gray, and medium 1ight-gray

cemented 1imy shale€.eeeceeccececceccoscancsanne 9 239
Shale, medium-brown, calcareous, brittle...c.cccuvee 1 240
Shale, cemented, 1imy, medium 1ight-gray, and minor

amounts of very dark-gray shale..ccceoecocecoces 29 269

Graneros Shale

Shale, hard streaks, 1ight-gray and medium 1ight-
. gray bentonite.oooooooooooooooooooooooooooooooo 15 284
Shale, very dark-gray, with minor amount of 1light-

gray bentonite...ceceicecencicececansecnscncnces 15 299
Shale, very dark-gray, with a few hard streaks...... 23 322
Shale, very dark-gray, with minor amount of 1light-

gray bentonite...ccccecceccccccessccesccccconnas 7 329
Shale, very dark-gray, with many hard streaks....... 15 344

Lower Cretaceous Series
Dakota Formation

Shale, dark-gray, and tan orangish-yellow shale..... 9 353
Cemented layer, probably sandston€...cceeeeeececssces 3 356
Cemented layer, gray and tan shale.....ceceveccecces 3 359
Cemented layer, whitish-gray shale and lignite...... 15 374
Shale, tan, light-gray, and gray...eceeseceescsccses 10 384
Shale, tan, light-gray, and gray, with some lignite

beds (thin) and whitish-gray shale..cccceeeecses 5 389
Sandstone, very fine-grained, dark-gray, and silty

gray shale....cececcesecececcccscsssscncsssnsae 6 395
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Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY-~Continued

25-29W-21CDA2.~--Continued

CRETACEOUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Shale and siltstone, medium to dark-gray, and some

tan Sha1e.......O....‘...'.‘.......ll.......l.l 4 399
Shale, tan, and cemented, quartzitic red
sandstone....l....l...........I................ 5 404

Shale, dark-gray, and silty light- to medium-gray

and tan shale, with hard streak at 411 feet.... 17 421
Sandstone, fine-grained, and shale, cemented and

hard, reddish-brown-yellow..ceeseeeesscsoscnsss 9 430
Shale, 1ight- to dark-gray and tan, and silty

] 1T 1 - 6 436
Shale, dark-gray.ceecessececcscssscessscoscscnnsncss 3 439
Shale, dark-gray and Tight tan.....cceceescenccnnnss 7 446
Shale, dark- and 1ight-gray...ceeeecsscccscccsscensns 3 449
Shale, light-gray and tan, with trace of lignite.... 3 452
Shale, Tight-gray and tan....ceceeceessccesscensscess 9 461
Shale, dark-gray, with trace of lignite at 464

-1 8 469
Shale, dark-gray, with trace of red quartz sand..... 1 470
Lignite.eeeeeuesneseeesossessosnsessnsssscsonsssnnsse 3 473
Shale, light-gray, and 1ignite..cceevecscssncssennns 2 475
Shale, Tight- to dark-gray..c.c.eeeeesssecsscsssnssss 1 476
Shale, silty, dark-gray, with trace of calcite...... 3 479
Shale, dark-gray and light-tan......ceeeeeevecencess 2 481
Shale, light- to dark-gray and tan.......... cesseans 6 487
Shale, sandy, soft, buff, and dark-gray shale....... 3 490
Shale, light- to dark-gray and tan, with trace of

1igNiteesuseseevensvscosssscscassencscscscanaes 12 502
Shale, 1ight- to dark-gray and tan, with trace of

red-maroon Shale....ceeeesscessosncescoscannans 2 504
Shale, light- to dark-gray and tan.....ceeeeeeveccces 3 507
Shale, light- to dark-gray and tan, with trace of

red-mottled and 1ight-gray shale....eeveveeenss 4 511
Shale, dark-gray, some light-gray, tan, and red-

MArOON.ceeesossossosssssossssssassssnsonsssanssna 3 514
Shale, dark-gray, some light-gray, tan, and red-

maroon, with trace of medium-grained sand...... 6 520
Shale and sand, dark-gray, light-gray, tan, and red-

maroon, with trace of gray shale with red

0 I T 2 522
Shale, light- to dark-gray, tan, and red-mott1ed

with hard layer at 528 feet.....ccc... ceessssns 9 531
Shale, 1ight- to dark-gray, tan, and maroon....... . 3 534
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Table 3.--Logs of test holes and wells--Continued
GRAY COUNTY--Continued
25-29W-21CDA2 .--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Shale, light- to dark-gray, tan, red-mottled, and
medium to coarse sand, with hard streak at

538 feet.iceeerencesscssescscscssscssssessssacss 9 543
Sandstone, hard, reddish-brown, and light- to dark-
gray, tan, and red-mottled shal€....eceecesccsss 4 547
Sandstone and shale, reddish-brown, with granules
At 547 feetivereeecrsocsesssscscassscncsssncacs 2 549
Shale, light-gray, with red mottling and hard
StreakS.eeecceescecescscscssscscnssscscscscnesnss 1 550
Shale, light-gray, with red mottling and fine-
grained cemented red sandston€....cceeeeccescss 6 556
Shale and sandstone, 1light-gray, with red mottling;
contains bright red shale..cececeeeccecocacacss 2 558
Shale and sandstone, light-gray with red mottling,
hardeeceeeecessescessssssssssssssasscsssssssnns 5 563
Shale, light-gray, red-mottled, and trace of
Yel1OW Shal€eeeeescescosccccscascsscasossnscnne 4 567
Shale, light-gray with red mottling, and thin
cemented very hard red sandston€...ccceeecececees 4 571
Kiowa Formation
Shale, dark-gray to blacK.eeeeeececoscsccccscacacans 30 601
Shale, light-gray to black, with traces of red
MOtETiNgeeesoesecocossscncscsosacsosnsncsssnsnns 9 610
Shale, 1ight-gray to black, bright blue-green,
and pale blue-gray, Siltyeeeeeeeescscscacscncnss 6 616
Shale, light-gray, and thin cemented brownish-red
SANdStONe..eeseessesvacnnsnnnsns teeses teessssssns 7 623
Shale, 1ight-gray...cceeeseescscscsscscscsssss cesese 5 628
Sandstone, thin, well-cemented, brown......ceeeeses 2 630
Ironstone and quartz, red-stained.....cceeeeeeccsss 1 631
Shale, light- to dark-gray, occasional hard
Streakeeeeeeeeccecnasesnnss tecssssssssese cssonss 25 656
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Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY--Continued

25-29W-33DCB.--Drilled by Gear Company. Altitude 2,700 feet.

QUATERNARY, TERTIARY, AND CRETACEOQUS SYSTEMS
Pleistocene, Miocene, and Upper Cretaceous Series
NO SAmMPleSceesececessosscscsasscnnsens cesene cesesee cose
CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Siltstone, pyritic, gray, interbedded with fine-
to coarse-grained sand and very calcareous
] (T 1 cese
PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Shale, sandy, reddish-brown..... tecsenans ceeesseae .o
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Thickness

470

355

290

Depth
470

825

1,115



Table 3.--Logs of test holes and wells--Continued

GRAY COUNTY--Continued

28-28W-9DAC .--Drilled August 1, 1978, by a commercial driller.

2,780 feet.

QUATERNARY SYSTEM
Pleistocene Series, undifferentiated
Topsoi]OQQQ'.0....000.....OOQ...O.QQ..............

c‘lay, tano.oo.o...ooo.oooaa.o.o-.a..oonoo oooooo eee

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Caliche, hard.cccevecesssesnses ceesnnns tessssesnan
Sand, fine to mediumM..cocseocccnocscosccnsoscncnns
Sand, fine to medium, with clay streaks.ccccecoees
Sand, fine, with clay streaks.c.... coosessessos voo

CRETACEQUS SYSTEM
Upper Cretaceous Series
Greenhorn Limestone
Limestone. ceeesceccrcccscoccoscescncosccoscsosccesse

Graneros Shale
Sand, fine, silty, with clay streakS.cccecececccnss

Upper and Lower Cretaceous Series, undifferentiated
Sha]e’ b] ack’ hard..' ......... ® © © 0 006 ® 5 006 060 e 0680 LN ]

Lower Cretaceous Series
Cheyenne Sandstone
Sandstone and streaks of shale, tight....cccvvecnee
Shale, black, hard....... ceccse cececcs coceesesscens

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Sha]e’ red..........'... .......... ® © @ 60D O 0060606 %0 %00
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Altitude

Thickness

4
84

22

28

192

26
38

Depth

88

114
150
168
190
212

240

432

458
496

500



Table 3.--Logs of test holes and wells--Continued
GREELEY COUNTY

17-40W-30CC.--Drilled by Apache Company. Altitude 3,615 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth
Pleistocene and Miocene Series
No Samp]es.0000.."0'..."‘0-.'t"...-..--.......... 100 100

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Sand and gravel.ciceeeesceccoces cecesesssssssesss 140 240

CRETACEQUS SYSTEM
Upper Cretaceous Series
Niobrara Chalk
Shale, calcareous, fossiliferous, mottled, gray..... 310 550
Shale, dark-gray to black...ccececececcccccene cesnas 35 585

Fort Hays Limestone Member
Limestone, thin-bedded, shaley, fossiliferous,
chalky, white and gray..cceceeccesceccccscscsccces 65 650

Carlile Shale
Shale, sandy, fossiliferous, calcareous, mottled,

gray..".".00....‘0'00..'000......00'..'..0'0... 130 780
Shale, fossiliferous, calcareous, mottied,
medium- to dark-gray......... cecesccssscesssesane 120 900

Greenhorn Limestone
Limestone, fossiliferous, shaley, thin-bedded,
impure, chalky, gray-buff..ceecececececeeenseeeaes 110 1,010

Graneros Shale
Shale, fossiliferous, pyritic, slightly cal-
careous, mottled, dark-gray..ccceceeceescenssccnes 75 1,085

Lower Cretaceous Series
Dakota Formation
Siltstone and shale, interbedded, friable, pyritic,
gray, with fine- to coarse-grained sand.......... 391 1,476

JURASSIC SYSTEM
Upper Jurassic Series
Morrison Formation
Clay and shale, sandy, varicolored, with

nodules of pink and colorless chalcedony........ 74 1,550
Clay and shale, varicolored, and streaks of
anhydrite..ceeseeeccescacccsess ceceererescennnes 45 1,595
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Table 3.--Logs of test holes and wells--Continued

GREELEY COUNTY-~Continued

17-40W-30CC.~-Continued

PERMIAN SYSTEM Thickness Depth
Upper Permian Series, undifferentiated
Anhydrite, white, and interbedded
reddish-brown shale...ceeesesscecsacssessascone 195 1,790
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Table 3.--Logs of test holes and wells--Continued
HAMILTON COUNTY

26-41W-13D.--Drilled September 1, 1973, by a commercial driller. Altitude
3,429 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth
Pleistocene and Miocene Series,
undi fferentiated

Clay.ceeeenss cesecessnoe cecerssssrcense cesesnes cecee 70 70
Sand, coarse, and ClaY.cecevoosveses cececcsescsenes 10 80
ClaY.ceseoeesesscosesssssonsosossscassasssscssssassns 50 130
Sand and gravel, with clay streakS.cccececocecscecs 30 160
Sand and gravel, medium, and clay streakS....ecvvs. 20 180

CRETACEQUS AND JURASSIC SYSTEMS
Lower Cretaceous and Upper Jurassic Series,

undi fferentiated
Shale, blu€.eeeevecoons ceccesescecsesesseseovonsnee 80 260
Shale, blue, and rocKke.ccceccccccecccocsacosssccoses 160 420
Sandstone, friable..ceeecceccscecenovcons ceeseveas 20 440
Sandstone and shale, friable..cececececcecoens oo 20 460
Sandstone, shale, and rockS........ ceececcecsssens 170 630

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Si]tstone’ red 00000 ® 9 9@ 9 0000 ® 99 0@ 00 90009 008 © 00 OC e OO0 30 660
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Table 3.--Logs of test holes and wells--Continued
HASKELL COUNTY

28-34W-6BB.--Drilled in 1942 by a commercial driller. Altitude 3,062 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Soil, sandy, dark-gray...cceeesecessscsssscscseses 2 2
Silt, soft, yellow-brown, and very fine to fine

sand ................. cetesssasssssssesseserrans 5 7
Silt, soft, brown with fine to coarse sand and

nodu1es of caliche..... esecsssessnasnns cesessses 8 15
Silt, soft, white, and fine sand......cc0veevuse . 3 18
Sand, very fine to coarse, and gray-brown soft

sxlt ........................................ . 8 26
Silt, soft, tan, with very fine to coarse sand

and caliche...ceveiveeesensnsesnes cesessesensans . 28 54
Sand, fine to coarse, with buff soft silt,

calxche, and fine gravel........ ceesesans cesees 6 60
Sand, fine to coarse, and buff silt......... cerens 16 76
Sand, fine to medium, with buff compact silt,

caliche, and fine to coarse gravel....ccesseses 20 96
Gravel, fine to coarse, with coarse to medium

sand and tan and buff compact silt..... ceeseses 14 110
Gravel, fine to medium, and coarse to very coarse

sand ...................................... ees 12 122
Gravel, very coarse to fine, and coarse sand...... 31 153
Silt, soft buff to gray, and fine to medium

SANAecessesesesossvrssnsssesssnssesssnnssnnnnns 27 180
Sand, fine to coarse, with white to buff soft

silt and caliche..ceevvreonsnss cesesosesssssans 22 202
Gravel, fine to medium, with medium to coarse sand

and buff soft si]t.......... ............... .o 8 210
Sand, fine to coarse, with fine gravel callche,

and buff silt..... cesessessssesescssssesssensns -20 230
Sand, medium to coarse, w1th fine gravel, ca11che,

and tan soft silt......... tesssssesessrases ceos 7 237
Silt, soft, tan, and medium sand.....cceeevnnceess 13 250
Sand, fine to medium, and gray and tan soft silt.. 20 270
Sand, fine to coarse, with tan soft silt, caliche

and fine gravel............. cesesessssscnssesns 16 286
Gravel, fine to medium, with fine to coarse sand

caliche, and tan soft Siltieeennnnnes cesens cons 14 300

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Silt, soft, white and tan, with fine to medium
sand and caliche..eiceesseccnsase ceesesssasssns 9 309
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Table 3.--Logs of test holes and wells--Continued
HASKELL COUNTY--Continued

28-34W-6BB.~-~-Continued

TERTIARY SYSTEM--Continued Thickness Depth
Miocene Series--Continued
Ogallala Formation--Continued
Gravel, fine, with medium to coarse sand and gray

£Y0 1 1 A3 1 I 21 330
Sand, medium to coarse, with fine gravel, caliche

and soft white silt.ceiieeinceccvncecsecccnnnes . 32 362
Silt, soft, light-gray to tan, with ca11che and

fine to medium sand.....cceeeveusncvoncnnsccnens 48 410
Sand, fine to coarse, with fine to medium gravel

and light-gray to tan soft silt.......... cevsnas 20 430
Silt, compact, blocky, brown to tan, white, and

medium sand......cc... cessesessesssss cesssensoans 68 498

CRETACEOUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Sandstone, yellowish- to reddish-brown............. 12 510
Clay and silt, varicolored, and very fine sand..... 10 520
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Table 3.--Logs of test holes and wells--Continued
HASKELL COUNTY--Continued

29-31W-2BBD. Drilled May 24, 1979, by a commercial driller. Altitude 2,861
feet. Depth to water 190 feet (Ogallala Formation, 1979,

reported).
QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Clay, brown......... ceecens ceseeses ceessesssscanane 42 42
Sand, fiNCeeeieeereeceescocscessensssnscssnssscncnnsnse 12 54
Clay, sandy, Drown...ceecececceccesesescsccsncnnnsns 17 71
Clay, Drown...ceeeeeeeeeessvescsscascasncsassnsnnse 21 92
Sand, fine to coarse, few clay streakS....cceeeeeee 34 126
Sand and gravel, fine t0 COArse..cceececencecennasns 104 230

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Sand, fine to medium, with clay streaks...... cesene 26 256
Clay, Gray.cececeesssssscsesasscsssesscscsonssncnns 31 287
Sand, fine to medium, with a few c]ay streaks...... 21 308
Sand, fine to medium, with caliche streakS......... 134 442
Sand, fine to medium, with a few clay streaks..... . 20 462

CRETACEQUS SYSTEM
Lower Cretaceous Series, undifferentiated
Clay, cemented, taN..ceeeeeececcccssscsssanscscncns 28 490
Shale, gray.cccecesceeccecsccanss cesessassnnne ceses 16 506

PERMIAN SYSTEM

Upper Permian Series, undifferentiated
Red bed ............ 99 @9 9900 PP OO S P OP O ES P ONSIPINOERNSPRPRESEECEES 4 510
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Table 3.--Logs of test holes and wells--Continued

HASKELL COUNTY--Continued

30-33W~-27AAA.~-Drilled December 6, 1974. Altitude 2,928 feet.

QUATERNARY SYSTEM Thickness
Pleistocene Series, undifferentiated
Clay, dark grayish-brown....cceeeeecececccceces cees 8
Clay, 1ight grayish-brown...ccceeeeeeecccceene cese 9
Clay, 1ight-brown...ceceeceeeeccese teesesesscsccens 2
Clay, sandy, light reddish-brown......ccceeec.. cees 6
Clay, sandy, light reddish-brown, with ca11che.... 16
Sand, fine to medium, silty, redd1sh-brown cesecns 15
C]ay, brittle, Tight-brown.....ccvieevesccencecnns 12
Sand, fine to coarse, silty, light reddish-brown,
and fine gravel..vieeeecrcceesencncoes cacenes .o 12
Sand, fine to coarse, and f1ne grave] ............. 24
Caliche, white to pink, and light-brown clay...... 16
Sand, fine to coarse, and light-yellow clay;
contains caliche....... tetesesercscccssesetcana 12
Sand, fine to coarse, and gravel...ccececvececaans 8
Caliche, hard, white..ccveeeeonaes ceccssensas ceeae 1
Clay, light-brown, and calich@..cceeececescccccnns 24
Clay, light-brown, and caliche, with a few sand
and gravel streakS...c.cceececes ceceoas ctecsaans 23
Clay, brittle, brown..c.uiecesescesscscscsncaseccnss 60
Sand, fine TO COArSE.cieecccccssosscscssscvonsnase 9
Clay, brittle, grayish-brown to brown......ceceeee 25
Sand, fine to coarse, with a few thin clay
SEreakS. ceerecescscsesescccscssssscssnscacsaans 59
TERTIARY SYSTEM
Miocene Series .
Ogallala Formation
Clay, light reddish-brown to tan...ceceeeeceee ceces 4
Sand, fine t0 COArSe.cccececccssaccscocssccscncnss 52
C]ay, light reddish-brown, w1th thin ca11che
streaks and d1atomaceous marl..... ceesessescans 23
Clay, light reddish-brown, with thin caliche and
white 0pal StreakS.ccceeeecescescsssscsosscsnns 15
Clay, sandy, light redd1sh-brown w1th ca11che
streaks............................. ...... . 35
Clay, grayish-brown, with hard streakS..ccececeses 17
CRETACEQUS SYSTEM
Lower Cretaceous Series
Kiowa Formation
Siltstone, hard, gray..ccccececececacas cesesns ceses 1
Clay, dark-gray, with hard streaks cecececans cecne 34
Cheyenne Sandstone
Sandstone, fine-grained, light-brown......... reses 61

53

Depth

8
17
19
25
41
56
68

80
104
120

132
140
141
165
188
248
257
282

341

345
397

420
435

470
487

488
522

583



Table 3.--Logs of test holes and wells--Continued

HASKELL COUNTY--Continued

30-33W-27AAA.--Continued

CRETACEOUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Cheyenne Sandstone--Continued
Sandstone, very fine-grained, light-brown to

light-red..c.ccvesesess tecscesssaans sesscscsnans 7 590
Sandstone, moderately hard, yellowish-brown....... 7 597
JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated
Siltstone, hard, gray..ccceeeececesessssssssscannsns 3 600
Sandstone, very fine-grained, light-green....... ces 14 614
PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation
Clay, dark reddish-brown, and dark reddish-brown
STty Sandston@.ceeececsscecceccscssssscsssnsnns 31 645
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Table 3.--Logs of test holes and wells--Continued

HODGEMAN COUNTY

23-22W-7DAA.--Drilled Qctober 4, 1972. Altitude 2,239 feet.

QUATERNARY SYSTEM
Pleistocene Series
Topsoil, brown...... cesesesesasacacaca ceaees cereans

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, sandy, 1imy, tan, with tan clay layers.......
Clay, sandy to gravelly, limy, tan, with tan clay
1Ay e S e stesencrsasncccssssssessasensssasannsnansa
Clay, brown to grayish-brown.......ccieviieenacannn

CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation

Clay, gray t0 red...ccceeciecencecceccccacacacanaans
Clay, red.cccecccscccacanacas tetetescacas cesesennse
Clay, gray, red, and yellow.eeeanns cresacanas crenans
Sandstone, f1ne— to medium-grained, yellow...eeones
Ironstone and gray Clay.eceeesecscosacsccacsncsacsas
Sandstone, yellow t0O brown....cceeeeeeccccecacsanse
Clay, gray to red and yellow, with f1ne—gra1ned
sandstone StreakS..sceeceacsceaccacsscccsacnsanss
Clay, gray to red and brown.....c.ceceeeae cesacacann
Clay, light-gray..cee... teectacsactaasacsassacsarons
Clay, dark-gray..ceecescscesescacasencanas tescacanss
Clay, light-gray........ cesescscscacaanas cereees eee
Clay, gray and red...ccceeeeecaccceccascaasaancananna
Clay, gray.eeescececscses tesesannn tescaaes ceseann .
Clay, very dark-gray cesacsanas cesens cesaene .
Clay, gray, with some red Clayeeeeeanansns cesanan .
Clay, gray, with lignite layers...cceeeeeeenaccas .
Clay, gray, with some red clay...cceeueees ceeenes ees
Sandstone, gray..ccceecececacacsescsnsanes ceeanas .
Clay, carbonaceous, gray, with 11gn1te .......... ces
Sandstone, fine-grained, yellow to brown........ eee
Clay, gray and yelloW..eeeeeeesaacasesconasannanana
Clay, gray, with a few hard streaks....cceeveeecans
Clay, gray and red..cccceescseseccsccacscecsannne ces
Clay, light-gray and red...ccccceeecccecceccansacnns

Kiowa Formation
Clay and shale, dark-gray, light-gray, and

red, with hard sandstone layers.....cceeeeeecess
Shale, blacK.eeeeeeeeenaanaanne ceeenne ceesccacacans
Shale, black; conta1ns Shel1Seeeieeeneecanncnesannne

Thickness

1
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— — — —
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Table 3.--Logs of test holes and wells--Continued
HODGEMAN COUNTY--Continued

23-22W-7DAA.~~Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Kiowa Formation--Continued
Shale, black, with thin hard layers..cceeeececaces 60 420

Cheyenne Sandstone
Shale, sandy, gray to black, with thin hard
1Ay S eeeeescocsccescscsssssccscsscsscsccaccnce 20 440
Siltstone, white to light grayish-green......cc... 5 445

PERMIAN SYSTEM

Upper Permian Series, undifferentiated
Shale, red, with a few thin hard layers...cceeeeees 37 482
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Table 3.--Logs of test holes and wells--Continued
KEARNY COUNTY

21-35W-9DA.--Drilled August 31, 1979, by Abercrombie Drilling Company.
Altitude 3,160 feet.

QUATERNARY, TERTIARY, AND CRETACEOUS SYSTEMS Thickness
Pleistocene, Miocene, and Upper Cretaceous Series
No Samp]e...000'.0'00...-.0000..0.0'.0.‘..‘00.0.. ..... . 370

CRETACEOQUS SYSTEM
Upper Cretaceous Series
Graneros Shale
Siltstone, light- to medium-gray, firm,
and in part contains some fine quartz grains
ANd PYrite.ececececevercvacecoscsscscsccssescnces 210

Lower Cretaceous Series
Dakota Formation
Siltstone, light-gray, firm and in part contains
minor amounts of fine feldspathic sand and

PYriteeeeeeeerensesscsscescascsscoannssccncecnnes 40
Siltstone, light-gray, firm, and contains minor ,

amounts of dark-gray limestone..........ccecenens 45
Lignite, black, with minor amounts of clear quartz

sand and medium-gray siltston@..c.ceeecececcacss 15

Siltstone, light-gray, firm, with minor amounts of
light-brown 1imestone, pyrite, and fine quartz
Sand..’.c..o...... ........................ LI B O 2N 2 40

Kiowa Formation
Siltstone, light- to medium-gray; contains minor
amounts of light-brown 1imestone, pyrite, and
fine qUartz sand.ceeceececcreoccrcscerecccceccns 60

Cheyenne Sandstone
Siltstone, light- to medium-gray; contains minor
amounts of fine quartz sand, dark-gray 1ime-
stone, and pyrite.cccecsccccccccccccene cesenes .o 40
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Depth
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580

620
665
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720

780

820



Table 4.--Logs of test holes and wells--Continued

KEARNY COUNTY--Continued

21-35W-9DA.--Continued

JURASSIC SYSTEM
Upper Jurassic Series

Siltstone, medium-gray; contains minor amounts of
dark-gray shale and pyrite.cceeececescceccencnes

Siltstone, 1ight-gray; contains minor amounts of
PYriteeseeecreecoeescscsocsccencascccccccancanns

Shale, dark-gray; contains much light-gray
siltstone and minor amounts of pyrite...........

Siltstone, 1ight- to medium-gray; contains much
medium-gray shale and minor amounts of pyrite...

Sandstone, white, rounded, well-sorted, uncemented,
fine- to very fine-grained; contains very minor
amounts of medium-gray shale...ccecececscencccss

Sandstone, white, well-sorted, partially cemented,
fine- to very fine-grained; contains much medium-
gray shale and 1ight-gray siltstone, with minor
amounts of pyrite and light-green shale.........

Siltstone, light-tan; contains much 1ight-green
and dark-gray shale and minor amounts of
PYriteecescevescccennnns ceesesce cecsescssssesnss

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation

Siltstone, orangish-red and light-tan; contains
minor amounts of dark-gray shale and pyrite....

Siltstone, orangish-red and light-tan; contains
much dark-gray shale€....ceceesscscscsscscscoanes

Siltstone, orangish-red, 1ight-tan, and medium-
Grayecesecccscsscancns cecssesceascsssesans cecsases

Day Creek Dolomite
Siltstone, orangish-red, light-tan, and medium-
gray, with white anhydrite and olive-gray
1iMeStONe. cceeeeseseesccrsveccenssssscssscoscans

Whitehorse Formation
Siltstone, orangish-red and medium-gray; contains
minor amounts of pyrite and very fine, clear
QUArtz Sand..eeeseceececssscscsossssssvssosnsens
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Table 3.--Logs of test holes and wells--Continued
KEARNY COUNTY--Continued

24-36W-23CCC.--Drilled May 5, 1978, by a commercial driller. Altitude
3,001 feet. City of Lakin.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

TOPSOTl.iveeeeerereseescensnscacsossnnnesns teseseses 4 4
Sand, coarse to fine, and medium gravel........... 23 27
C]ay, 1% 14 trsrescsenansnsnss 20 47
Clay, blue.ssereeeereresusseasncnssassssssoansansns 35 82
Sand, coarse to fine, and medium gravel.......c.cus 14 96
Clay, blue, with sandy blue clay streaks........ .e 60 156
Sand, fine to coarse, medium gravel, and tight to

100se Clay StreakS..ceeecescesessaccnsannns ceens 22 178
Sand, fine to coarse, medium gravel, and loose

clay streakS.ceeeeeeecesncecennnas cesesssessans 26 204

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, sandy, tan, with clay and loose caliche

StreaksS.eeeeeeeececeersesessscssenscsscscnnscas 12 216
Sand, fine to coarse, with clay and loose caliche

streaks .................................... 74 290
Clay, sandy, tan, and t1ght caliche streaks....... 8 298
Sand, fine to coarse, with streaks of sandstone,

caliche, and clay.............................. 46 344

CRETACEOQOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Shale and streaks of sandstone, hard...... cesssens 71 415
Sandstone, 100S€..ccv... tesesessssssssasssecssnsons 25 440
Shale..ieeeeeeencnans tesecesesssnassesesnncns 6 446
Sandstone and streaks of shale, tight.eeeeennennns 24 470
Shale, hard....cieeeieeencencnccnssncsnansns ceenoes 54 524
Sandstone and streaks of sha]e, tighteeeeeeneess .. 11 535
Shale.ceeeeeeceneees tessesesesssesesssssnssnannons 6 541
Sandstone, 1oose.............. ................ cees 15 556
Shale.eeeeennnen teercesesctssstassesssansnscennenes 29 585
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Table 3.--Logs of test holes and wells--Continued
LANE COUNTY

17-30W-4DDB.--Drilled by Jones-Gebert. Altitude 2,857 feet.

QUATERNARY, TERTIARY, AND CRETACEQUS SYSTEMS Thickness Depth
Pleistocene, Miocene-Pliocene, and Upper Cretaceous Series
No Samp]es......O“‘..“...0.“.0...“..0‘0..‘.“‘ 300 300

CRETACEQUS SYSTEM
Upper Cretaceous Series
Niobrara Chalk
Limestone, mottled, fossiliferous, gray..ccececees 150 450
Limestone and chalk, whit@.eceeeeeerccecescsccnces 20 470

Undifferentiated deposits
Shale, calcareous, fossiliferous, mottled-gray,
sandy at top.0.00".‘O'.."OO.."‘OOO.“"OO”' 30 500

NO Samp]es.0000000l0000000Oooooooooooooo‘ooooooooo 130 630

Shale, calcareous, fossiliferous, mottled dark-
gray t0 blaCKeeeeeescvorecocrercrcrenccsscccsns 80 710

Greenhorn Limetone
Limestone and chalk, thin-bedded, fossiliferous,
gray1sh-buff.......... .......... ceevecevereons 45 755
Shale, calcareous, foss111ferous mottled-gray.... 90 845

Lower Cretaceous Series
Dakota Formation
Shale, sandy, varicolored, with interbedded gray
STILStONEieeeeececeererccacecncecrcrcnscnssccnnss 661 1,506

PERMIAN SYSTEM

Upper Permian Series, undifferentiated
Shale, sandy, reddish-brown...cececececececcecccccs 241 1,747
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Table 3.--Logs of test holes and wells--Continued

LANE COUNTY--Continued

19-27W-33BDD.--Drilled by Gulf and Pan American Company. Altitude 2,635 feet.

QUATERNARY AND TERTIARY SYSTEMS Thickness Depth
Undifferentiated deposits
Sand and gravel..cceeceececcnscoccnces cessense cees 30 30

CRETACEQUS SYSTEM
Upper Cretaceous Series
Niobrara Chalk

Shale, calcareous, mottled-gray.cceeeeececscecccces 50 80
Limestone, chalky, shaly, thin-bedded,
fOoSST1iferous.ceeeececeecesesasenssssscscancncne 82 162

Carlile Shale
Shale, calcareous, fossiliferous, mottied medium-
to dark-gray...... tecsesesssesessssesscssesense 258 420

Greenhorn Limestone
Limestone, chalky, grayish-buff, interbedded with
calcareous mottled-gray shale..ceececesccesanas 60 480

Graneros Shale
Shale, calcareous, fossiliferous, mottled medium-
0 dark-gray..ceceecececsecsccssscsssssscsncans . 100 580

Lower Cretaceous Series
Dakota Formation
Siltstone, pyritic, gray.cececcecececcecscancnas .o 60 640
Shale, sandy, and shaly siltstone in part......... 435 1,075

PERMIAN SYSTEM

Upper Permian Series, undifferentiated
Shale, silty, reddish-brown....cecceeeeeecncncanes 255 1,330
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Table 3.--Logs of test holes and wells--Continued
MEADE COUNTY

30-26W-1BCD.--Drilled September 28, 1978. Altitude 2,545 feet. Depth to
water 121 feet (Perm1an undi fferentiated deposits, 1978) and
63 feet (Dakota Formation, 1978). Norman Hatfield.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
TOPSOileceeecececeeccsccccccccnnns cececcscsssssanas 1 1
Silt and very fine to fine sand, with ca11che ...... 9 10

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Caliche and fine to coarse sand, calcium-carbonate

cemented, with small gravel.......... .......... 5 15
Clay, dark-tan, with very fine sand, silt, and

caliche.eeeveecenes PPN . 15 30
Sand, medium to coarse, with small gravel and

Tight-tan sandy Clay.cceceecescocsscccccccoccses 12 42
Clay, stiff, white, slightly calcareous....ceeceecee 3 45
Sand, cemented, very fine, 1ight tannish-white

and pinkish-tan, and tan sandy clay..cceeececees 7 52
Clay, sandy, 1ight pinkish-tan to salmon-pink..... . 8 60
Sand, fine, carbonate-cemented, and sandy tannish-

pinkish-white Clay.ceeeeececececcccccocecccsanes 23 83
Mortar bed..cececereccecesrccccococscossccscacccnns 1 84
Sand, carbonate-cemented, fine, light-tan, and

cemented pale-yellow sand....ccceeeececccecenaee ’ 6 90
Sand, very fine, cemented, 1ight-yellow to tan..... 5 95

CRETACEQUS SYSTEM
Lower Cretaceous Series .
Dakota Formation

Sandstone, well-cemented, reddish-brown.....cccc... 1 96
Shale, sandy, light- to medium dark-gray, and

very fine light-gray sandstone..... cetececsscees 2 98
Sandstone, light-gray, and whitish-gray to dark-

gray shale...ceeecececccccaee ceeescccsacas cesene 7 105
Shale, 1ight- to medium dark-gray.................. 7 112
Sandstone, very fine-grained, well-cemented, pale

orangish-yel]ow................................. 1 113
Shale, dark- to medium-gray, and light-gray shale.. 2 115
Sandstone, fine-grained, cemented, pinkish-tan..... 1 116
Shale, sandy, 1ight-gray.c.cecececsscscsccccccsnnes 1 117
Clay, light-gray to pinkish-tan, and silty light-

gray sandstone....... cscecsasssseasesssnsasassas 2 119
Shale, sandy, soft, with less than 5 percent pea-

size gravel and light-gray shale........ cececacs 1 120
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Table 3.--Logs of test holes and wells--Continued
MEADE COUNTY--Continued

30-26W-1BCD.--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth §
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Shale, light- t0 dark-gray..ceccececsescoscosscones 10 130
Sandstone, very fine, brownish-yellow, and gray
Clayeeeeeoeocescessocsssssssssasssosscsssacsnses 4 134
Sh&]&, NEdium-gray............o...-...o............ 4 138
Sandstone, fine-grained, reddish-brown.......ecese. 1 139
Shale, 1ight-0ray.cececesccescscsscssscccsccssscccns 6 145
Sandstone, fine-grained, brownish-rust..cccecececes 1 146
Shale, silty, medium- to dark-gray..ececsesessccess 31 177

Kiowa Formation
Shale, dark- to light-gray, and less than 1 foot

of sandy Sil1tstOneieeevecccecesccccsccscesescnss 3 180
Shale, silty, light- to medium-gray..cececeescesces 34 214
Shale, silty, light- to medium-gray, with white

limestone and 1imy sandston@...eccceceescecnsess 1 215

Cheyenne Sandstone
Shale, gray, with thin siltstones and very fine-
grained sandstone (siltstone and sandstone
Tess than 5 percent)..cceeecececcecsscccscsecsnsns 78 293
Sandstone, well-cemented, very fine-grained, gray.. 1 294
Shale, silty, gray, with thin siltstones and very-
fine sandstones (10 percent siltstone and sand-

stone between 310-315 feet)eeeeerececccescocenas 21 315
Shale, gray, and thin siltstones...cceveesvcecsesss 96 411
Shale, gray, with brown mottling..eeecececoccecnnes 4 415
Shale, light-gray, and silty 1ight greenish-gray

sha]e...OOO0.00.....'...00.'.......'..0...a..... 3 418

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation

Sha]&, Si]ty, PeddiSh-bPOWH...o.................... 2 420
Siltstone, reddish-brown..ccceeccecscccsceccsesssss 37 457
Sha]e’ reddish-brownl...Q...0....-'.'.0..0..0‘0.0" 8 465
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Table 3.--Logs of test holes and wells--Continued

MEADE COUNTY--Continued

30-27W-170DD.--Drilled November 14, 1974. Altitude 2,558 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Topsoil, drifted, black...eeueeessncencnncnncncnens 3 3

Clay, light-brown, and calich€..cecesesesncsssncene 7 10

Ca11Che, With some 1ight-bf'own C]ay....-........... 5 15

Clay, light grayish-brown to 1ight grayish-green,
with caliche and thin yellowish-brown fine

SANAd STreadKS.evssssesssssscscnsanssescnsanansons 18 33
Clay, light-green, with a few hard layers...eeeeees 11 44
Clay, QraYesesssesssssssssscsssossssnsesssenscnsosns 31 75
Clay, dark olive-green......cvsesesccccsssnssssncene 10 85
Sand, fine, gray, with grayish-yellow clay

SEreaksS.seesescensencessssssscnsassonsensnsnnsns 5 90
Sand, fine to medium, brown.....ceceveveccnnncnnsnse 11 101
Clay, sandy, light-brown, and caliche....cveevuness 17 118
Sand, fine to medium, Drown.....ceeeseeccsssesnsans 15 133
Sand, fine, silty, cemented, brown....cceveveencens 5 138

Sand, fine to coarse, 1ight-brown, with caliche
layers and light-brown to light-gray clay

1AYOrSesnseesnssesssssessensesnsssnsessnssnnsenss 42 180
Sand, fine to coarse, 1ight-brown, with cemented

1AYOrSceeeeacssesssssesssssssssssssasssscsssnsse 22 202
Sand, fine tO COArSB.veseesscssecsssscsssnscnccanns 29 231
Sand, fine to coarse, and fine gravel, with

cemented StreakS..eeveessecensessnncescocnnnonns 11 242

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Clay, sandy, light-brown, and caliche......ecucsene 14 256
Sand, fine to coarse, light-brown, with thin

cemented 1ayersS..ceessecsssssssssscconscnnnsansns 29 285
Clay, Very SaNdY.scesecsesscasssssscsasnsssoncscnanssns 7 292
Sand, fine t0 COArSE..vsssesesessescnnscansnnscsonns 8 300
Clay, sandy, light-brown, with caliche and cemented

SLreadkS.coeassnssacssescencensencnssessnnsnnsoncne 25 325
Sand, fine to coarse, cemented....evnccencscnnsonnes 16 341
Clay, light-brown, with caliche and thin cemented

sand streaks.'i.lll'.l.llOO.QQIIO...D.O....I‘O... 33 374

CRETACEQUS SYSTEM
Lower Cretaceous Series, undifferentiated

IronStoNne.cvscecnsncenssnssesnssnssnsnsnseansnnnnsennss 1 375
Clay, yellow, light-gray, and 1ight-brown, with

some thin hard 1ayers...eeeessscecsenssscsnssencns 25 400
Clay, very dark-gray, with very hard streaks........ 80 480
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Table 3.--Logs of test holes and wells--Continued
MEADE COUNTY--Continued

30-27W-17DDD.--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series, undifferentiated--Continued
Clay, light-gray, with hard streaksS..ccceeeeeccscaes 30 510
Siltstone, hard, gray..cccececcsscecsccsssccsscsscnas 4 514
Clay, dark-gray, with a few hard streakS..cceeeece.s 61 575
Clay, 1ight-green..cccesececcesscscsssssscsssscanasns 5 580

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation

Sand, Very fine, Si]ty, reddiSh-brown.............- 5 585
Sandstone, hard, reddish-brown, with a few thin
reddish-brown clay layers...... ceesssssssssscnns 9 594
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Table 3.--Logs of test holes and wells--Continued

MEADE COUNTY--Continued

30-30W-19BAA.--Drilled December 6, 1974, Altitude 2,815 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Clay, silty, sandy, brown...cccecececcscccccccccnse 5 5
Clay, light reddish-brown...cceececececcccccscccces 5 10
Clay, light reddish-brown, with caliche........... . 35 45
Clay, very sandy, gravelly, light reddish-brown,

With CaliChe.ceereeececcceceeccccsccesscscncnee . 21 66
Sand, fine to coarse, and fine gravel...c.cecvceccss 7 73
Clay, sandy, light-brown, and caliche.....ccc0ese0e 6 79
Sand, fine to coarse, and fine gravel...ccceeeccecse 7 86
Clay, sandy, light reddish-brown, with sand and

caliche streakSeeeeeceecscccceccscccccosoccccccas 40 126
Clay, sandy, 1ight-brown.....cccececececcscccccccase 27 153
Sand, fine, cemented, brown, with loose streaks.... 3 156
Sand, fine to coarse, silty, with a few clay

streaks and hard-cemented sand streaksS....cc..c.. 70 226

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Caliche, harde.ceeeccececcecccececococcacocscnccane 1 227
Sand, fine to coarse, and fine gravel....cccceeeese 26 253
Clay, limy, varved, brown and white..c.ceeeeevenees 2 255
Sand, fin@..ieeeeeceeeecsccesscvescsecssececsevsvanee 15 270
Sand, fine to coarse, and fine gravel.....ccccev.. .o 86 356
Sand, cemented, white, with gray clayecececeeeceees 1 357
Sand, fine to coarse, and fine gravel...ccceeeeeese 13 370
Clay, gray, with a Tittle lignite.cceeeceecncncnnes 23 393
Sand, fine to coarse, and fine gravel, with a

few thin 1ime-cemented streakS...ceeeeececccceces 7 400
Clay, grayeeeececsescscccocosesescccascscccccascsces 4 404
Sand, fine to coarse, and fine gravel, with a

few thin 1ime-cemented streakS...ceceecececocees 26 430
Sand, fine to coarse, and fine gravel, with

caliche and light-brown clay layers...... cesssas 65 495
Sand, fine to medium, silty, with clay and caliche

3 o =T | 20 515
Sand, fine to coarse, and ironston€..c.ccceececceces 9 524

CRETACEOUS SYSTEM
Lower Cretaceous Series, undifferentiated

Clay, sticky, dark-gray..ceceeecesccecccsccaccncnacs 16 540
Clay, firm, silty, grayeceecececcccccecccsccocsccns 9 549
Clay, firm, silty, 1ight greenish-gray..cccceeeec.. 16 565
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Table 3.--Logs of test holes and wells--Continued
MEADE COUNTY--Continued

30-30W-19BAA.-~Continued

PERMIAN SYSTEM Thickness
Upper Permian Series
Big Basin Formation

Clay, firm, dark reddish-brown....cceceeecesnseass .o 20
Clay, flnn, dark reddish-brown, and very flne-
grained silty sandston€...ccecescsases ceseseccnse 15
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Table 3.--Logs of test holes and wells--Continued

MEADE COUNTY--Continued

32-26W-4AAB.--Drilled August 3, 1977. Altitude 2,460 feet. Depth to water
88 feet (0Ogallala Formation, 1978) and 79 feet (Upper Permian
Series, 1978). Clarence Williams.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

TOPSOTleeesesossssscncsssscssosssssssssssnssnssses 4 4

Clay, 1imy, 1ight reddish-brown....cecoeeseesecsses 1 5

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Ca]iChe, whitel...0.................0...00...0...0 3 8
Clay, light reddish-brown to reddish-brown, and

caliche with hard streakS..cceeceesessscscssesese 15 23
Caliche and clay, light-brown, sandy, with

Gravel.cecessesessssasesssssssssssssssssssssans 9 32
Sand, fine to coarse, black and light-brown, and

fine to coarse gravel...cececsescssssnscsssness 11 43
Caliche, soft and brown to green Clay..ceecesecees 10 53
Sand, fine to coarse, and fine gravel...ceceeeceee 3 56
Clay, browneeeeseeessssccescssscssssssscsssssscnns 1 57
Caliche, sandy to very sandy, white to brown

("mortar bed")eeeeeseescscesccccscsscsssassnsss 15 72
Caliche and clay, 1ight reddish-brown....ceeeveess 9 81
Caliche, hard.ceceeeesecsssesscecsssssccessssssnce 1 82
Caliche, soft, white, with light-brown clay

StreakS.cesecesscessscscsssssascssssssssassecns 35 117
Sand, fine to coarse; contains fine gravel........ 7 124
Sand, fine to coarse; contains ironstone and

ironstone gravel with clay layers..ceeescescess 32 156

CRETACEOUS SYSTEM
Lower Cretaceous Series
Kiowa Formation

Clay, gray, with yellow clay streakS.eeeceeesceces 3 159
C1ay, dar‘k-gr‘a_y.......-........................... 2 161
Clay, DlaCKeeeeesooeocosscocsssscscsssssassosssnns 3 164
Clay, very dark reddish-brown.....cceececececescses 8 172
Clay, grayeecesscscecssssssesososssassesasssssanssss 3 175
PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation

Clay, reddish-brown, and very sandy reddish-

brown c]ay..............C.....OO............... 12 187
Clay, dark reddish-brown, with hard streaks....... 8 195

68



Table 3.--Logs of test holes and wells--Continued

MEADE COUNTY--Continued

33-30W-35CBA.--Drilled June 29, 1979, by a commercial driller.

[Ogallala Formation(?), 1979].

QUATERNARY SYSTEM Thickness

Pleistocene Series, undifferentiated

TOpSOi]-----o-no-....-...-..M.---..o-.-...-..--..-o

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, with sand streakScc.cceececcocsccscsccssssccas
Sand, fine to medium, with clay streakS..ccececcess
Clay, with fine to medium sand streakS...ccceececcss

C]ay-"oo-o..o..-o..oo.....oooot...oooooo'lo--.l'.o

Sand, fine tO deium-..............................

CRETACEQUS SYSTEM
Upper Cretaceous Series
Graneros Shale (?)
Shale, bDlU.cecsecocsocscosccacoscsosacosecccscoaoce

Lower Cretaceous Series
Dakota Formation
Sand, fine to mediu‘n..tQQ‘Q0000...'..00.00000'.'0"

Kiowa Formation and Cheyenne Sandstone, undifferentiated
c]ayo"'lQQ....ll..."ll.....'l....l..OQ....O.I....
Sand, fine to medium, with clay streaks (medium-

tight)..000ott....oo.....nl00...""0'.""0.."

Shale, YellOWeceooceeconocossoscccoscooscnssnnsccos

PERMIAN SYSTEM ‘
Upper Permian Series, undifferentiated

Red bed..o..loo..no..oo.o...o....ooooo.ooo'l".l"o
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Altitude
2,695 feet. Depth to water (reported) about 190 feet

4

76
82
40

78

58

76

16
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Depth

80
162
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222
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Table 3.--Logs of test holes and wells--Continued

NESS COUNTY

19-23W-5D.--Drilled July 2, 1970, by a commercial driller. Altitude 2,220 feet.

City of Ness City.

QUATERNARY AND TERTIARY SYSTEMS
Pleistocene and Miocene Series, undifferentiated
Topsoil, black, gumboO..cccseseceencccascncacssansans
Clay, silty, brown and gray.cccscecescccscscscscssss

Clay, Qrayeceeccccccccscscscessssesescscssascscscasans

Sand, medium tO COArSEecececcescccoscosscscssscncanns

CRETACEQOUS SYSTEM
Upper Cretaceous Series
Niobrara Chalk
Shale, black, and white chalk.cceeeeeeeococanccnness
Shale, Dlu€ceeeceecesccscoccsscscosscescsscsscascnsns

Carlile Shale (?)
Shale, blue, and sandy white Clay.ceeeecesccascsscse
Clay, sandy, whit@..ceeeeeesesescscscscsseasessncnnas
Clay, sandy, white, and medium sandston€...cccceeces
Shale, red, and white sandy Clay.coececocccscssescse

Shale, redeececceececceccnscocscecescccccscocnnsaccne

Greenhorn Limestone (?)
Shale, white, and silty blue Clay.ceeececescsccocees
Shale, white and blue, and silty white clay.ceeeecss

Graneros Shale (?)
Shale, blue, tOUGh. cceeeececrcaccssscacsccccsccnsans

Lower Cretaceous Series
Dakota Formation

Sandstone, medium- to fine-grained, loose, with clay
SEreaKS.evecscesscccssceoscrssscessscassccssccasscs

Shale, blue, and sandstone streakS.ececececccsccccces

Sandstone and blue Clay.seescescessescsssscccsonnnns

Clay, blue, and medium- to fine-grained sandstone
SEreadKS.eeeceecesescscscancsscssssccescsscescsscns

Shale, black, hard, and sandstone streakS...ccceeece.

Shale, black, very hard..ccceecececececesscecccacocess
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Thickness

7
23
27

7

51
42

11
22
13

35
11

31

18
18
23

56
82
10

115
157

164
175
197
210
216

251
262

293

311
329
352

408
490
500



Table 3.--Logs of test holes and wells--Continued
PAWNEE COUNTY

20-17W-22DCC.--Drilled April 4, 1978. Altitude 2,053 feet. Water levels
24 feet (Dakota Formation, 1978), +33 feet (Cheyenne Sandstone,
1978), and +35 feet (Upper Permian deposits, 1978). Bruce

Hiessensee.
QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Soi]’ ca]‘iche at base...l...............‘Q..Q.Oll..." 6 6

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Clay, silty, yellowish-brown, with caliche....... ces 10 16
Clay, silty, light-brown, and very pale orange

1imestone. ceereecerescscevsoccroccsscsencsnnannsas 15 31
Clay, silty, light-brown, dark yellowish-orange, and

very pale Orange....ccceeeescscescsssscsossescsnas 25 56
Clay, pale yellowish-brown...cceececcecescses cecesnae 16 72
Clay, dark reddish-brown.....ceeeeeeccecescccacscans 4 76

CRETACEOQUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Clay, yellowish-brown, 1ight olive-gray, and red

mottled with gray...cceeeeeeeiecencscocecesseses 27 103
Clay, dark reddish-brown, 1ight olive-gray, with

thin sandstone bed at about 108 feet.......c..... 20 123
Clay, silty, red, yellow, and mottled-gray..ccceee.. 3 126
Clay, dark brownish-gray...cceeeeceesescescscsscsces 10 136
Sandstone, very fine-grained, siliceous-cemented,

dark yellowish-orange....cececeeee ceessscessssnae 1 137
Clay, 01ive-gray.ccecesscescscscecsessscsssasancnans 13 150
Clay, moderate dark=gray...c.seeeesocececcscccscccnes 46 196
Clay, red with olive-gray mottles and olive-gray

with dusky yellow..seeeesosoeoenosscoonscscancnns 15 211
Clay, moderate dark-gray, and lignite(?)....ceeveue. 13 224
Sandstone, very fine-grained, brown......ceccoeeeee. 2 226
Clay, grayish-blue (possible shale), and

fragments of cemented brown sandstone......c.cce.. 11 237
Shale, stiff, grayish-blue...cccoeeeeciececccesccenes 6 243
Shale, very stiff, moderate dark-gray....cececeeceee 6 249
Shale, moderate dark-gray, with interbedded thin

brown sandstone layers........... cesssssssesesans 58 307
Sandstone, cemented, micaceous, very f1ne-grained... 2 309

Kiowa Formation
Sha]e’ medium dark-grayC ..... ® 06 80 8 00D S e OO PSS s s e 66 375
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Table 3.--Logs of test holes and wells--Continued

PAWNEE COUNTY--Continued

20-17W-22DCC .--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Cheyenne Sandstone
Shale, olive-gray and moderate dark-gray, and very

fine-grained well-cemented sandston€.....ceececese 2 377
Shale, moderate dark-gray, some pyrite near

387 feetieeeecrcoeocoessscasscsnsscscansessasoanane 32 409
Sandstone, silty, very fine- to fine-grained, some

pyrite............................................ 10 419
Shale, pale bluish-green, and some silty shale....... 15 434

PERMIAN SYSTEM
Upper Permian Series
Whitehorse Formation
Sandstone, very fine-grained, silty, medium-brown,
with some pyrite..ceeceeceececcnceccccccsccccsnnss 2 436
Shale, silty, red to medium-brown...ccecececeveecences 47 483
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Table 3.--Logs of test holes and wells--Continued
PAWNEE COUNTY--Continued

22-19W~7AAA.--Drilled June 16, 1977. Altitude 2,100 feet. Water levels
64 feet (Dakota Formation, 1978) and +19 feet (Upper Permian
rocks, 1978). Raymond Polson.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Silt, sandy, clayey, dark-brown.....ceceeecaacas ces 6 6
C]ay, 1ight-brown....c.cceeeeeeeccecncennccnnann ceea 1 7
Clay, brown to light redd1sh—brown with sandy
Clayeeaeeaceanaansenacannacaannas ceaassa cescasene 6 13

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, silty, light-brown to very light-brown,

with thin fine to coarse sand streakS....c..o... 32 45
Clay, light-brown, with Timy Tayers....c.ceeeeeen. . 40 85
Sand, coarse, and fine to medium gravel; conta1ns

1ronstone ChipS.cecacacanas craaea cesscscsscacane 19 104
Clay, light redd1sh—brown tesasescscessaaceseaanans 10 114

CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation

Clay, red to light-gray..ccceaeeeeas cecracecancaces 6 120
Clay, red to gray, with yellow clay and silty

SANASTONE. cveeiceecenncsscscscosccascansononnnes 32 - 152
Sandstone, medium-grained, 1ight- to dark-brown.... 40 192
Shale, hard, dark-gray, and light-gray hard

STILStONE.cieecaceseeacacoaseasesacascasnscosanas 6 198
Clay, light-gray, with red clay; contains hard

SEreaKS.eeeaeaeacancescaacsanaceaconnacesasacans 12 210
Clay, dark-gray, with lignite streaks.....ecaveaeas 9 219

Kiowa Formation
Clay, light-gray, dark-gray, and black, with
hard siltstone and very fine-grained sandstone

1ayers.ceeeeacaacas cesasscnacnaces cecacssccacene 31 250
Cheyenne Sandstone

Clay, light-gray to black, with thin hard layers... 150 400

Clay, dark-gray, with light greenish-gray clay..... 15 415
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Table 3.--Logs of test holes and wells--Continued
PAWNEE COUNTY--Continued

22-19W-7AAA.--Continued

PERMIAN SYSTEM Thickness Depth
Upper Permian Series
Whitehorse Formation

Clay, light reddish-brown....cccceeceescececccncans 5 420
Clay, dark reddish-brown, with sandstone streaks... 14 434
Sandstone, silty, dark reddish-brown.....cccceececee 4 438
Clay, dark reddish-brown....ccceececccecccccececnee 3 441
Sandstone, silty, dark reddish-brown....ccceeeecease 3 444
Clay, dark reddish-brown...cccececcecesscsscancance 1 445
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Table 3.--Logs of test holes and wells--Continued
RUSH COUNTY

17-17W-6ABB.--Drilled April 25, 1978. Altitude 2,877 feet. Depth to water
183 feet (Dakota Formation, 1978) and 35 feet (Cheyenne Sand-
stone, 1978). Van Lippert.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Clay, silty, 1ight-brown...cecececececcscscscsccccss 3 3
Clay, very light-brown to yellow, some white

calcareous limestone ChipS..eceecececocrsscocccces 3 6
Clay, firm, calcareous, yellowish-brown.....cceccees 6 12
Clay, yellowish-brown, some small white limestone

o 1 I cees 3 15
Shale, firm, chalky, 1ight-yellow, and some

orangish-brown l1imestone ChipS.eeececeacescencens 5 20
Clay, firm, Tight-yellow, with white 1imestone chips

and clear "gypsum" Crystals(?).eeeeeeccacccccoces 3 23
Sandstone, very fine, orangish-brown, and

B rONStONe" ceeeeeeecesnccrcossossescssssccccsnnne 2 25

CRETACEQUS SYSTEM
Upper Cretaceous Series
Carlile Shale

Shale, very firm, calcareous, light-gray.ccceecccces 3 28
Shale, loose, calcareous, blaCKeeeceecesosvococavncs 7 35
Shale, silty, 1oose, black, with occasional firm

"lignite" fragments....ceeeeeceoceacsovoonennnes 1 36
Shale, silty, firm, blaCK.eseeeeeeoveveceseveacasane 7 43

Shale, silty, calcareous, black, with medium-firm

shaleseeeeeeecccccecnns sesecsscesasenssasssnasnas 15 58
Shale, silty, firm, dark-gray..... tececsscscscecccs . 8 66
Shale, silty, dark-gray, with grayish-white non-

calcareous chalky "bentonite"{?)eeeececercecncens 4 70
Shale, silty, grayish-black, firM.cececececccecacens 1 71

Greenhorn Limestone
Shale, grayish-black, some chalky yellowish-brown

1iMeStONeeencereraceccsrescecsrscsssssrsocssannses 4 75
Shale, silty, firm calcareous, grayish-black.seco... 3 78
Shale, very firm, grayish-black, with grayish-white

bentonite.seeeeecececorcecareecoccreocscersncanes 3 81
Shale, calcareous, silty, very firm, grayish-black.. 9 90
Shale, clayey, medium-firm, calcareous, grayish-

DlaCKeseevoeoeeoosesesorsascecnsssassoscrccnsscnns 9 99

Graneros Shale
Shale, clayey, firm grayish-black, with bentonite... 6 105
Shale, silty, very firm, grayish-black, calcareous;
50-percent light-gray bentonite...... cesesescsesene 2 107
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Table 3.--Logs of test holes and wells--Continued

RUSH COUNTY--Continued

17-17W-6ABB.-=-Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Upper Cretaceous Series--Continued
Graneros Shale--Continued
Shale, grayish-black, with some bentonite...ceeecees 3 110
Shale, silty, very firm, grayish-black and gray,
with noncalcareous gray shale and some

beNtoNiteeseeecesscesscscosscseesossssossssssscnnns 1 111
Shale, clayey, 1oose, grayish-black.eeeeeeceeveceaes 1 112
Shale, clayey, medium-firm, grayish-black, with

bentonite.ceeieeeereesscseveseccsscsasssensonnna 3 115
Shale, clayey, loose, grayish-blacK..eeceeeeeeeaanene 8 123
Shale, clayey, firm, grayish-black.eeeveecrecveennss 3 126
Shale, clayey, medium-firm, grayish-black, with

bentonite. . ieeeieirereeetencecccsseseccncncsnnnes 9 135
Shale, clayey, firm to loose, grayish-black, with

bentonite.eeeeeroceenvessescrscssoscscsnscscccnne 15 150
Shale, clayey to silty, firm to loose, grayish-black,

with some bentonite...c.veeveeeerenccccecenennns 15 165
Shale, clayey to silty, firm to loose, graylsh-black

and hard (possibly fractured) shale....cceveeveas 15 - 180
Shale, clayey to silty, loose, calcareous, grayish-

blacCK.eeeeeesevecsosonacennane cessescssssensnns .e 2 182
Shale, clayey, loose, grayish-black, with

bentoNite.seeeereecrreecssecssesecoscacncncncnans 8 190
Shale, grayish-black, no bentonite..cceececeeccanenes 5 195
Shale, grayish-black, with a few pieces of

yellowish-brown 1oose chalky shale€..cceeecccaanas 24 219

Lower Cretaceous Series
Dakota Formation
Shale, clayey, loose, grayish-black, with light-

gray bentonite and firm lignite..cceevvreecnnaanns 21 240
Clay, sticky, gray, with small amount of lignite

and bentonite.ceeeeerecsrrvcccnsrssccsvsccnnnnane 12 252
Clay, sticky, gray and reddish-orange, and lignite.. 3 255
Clay, loose, gray to yellowish-brown, and lignite... 10 265

Shale, loose to firm, light- to dark-gray, with

some loose yellowish-brown clay and reddish-

PiNK ClaYeceeescssassesesscanscscassssnsccssancnns 5 270
Shale, clayey, loose to firm, 1ight- to dark-gray,

and yellowish-brown medium-firm noncalcareous

C]a_y---..-......--oo-..-..o..--.-o-.-..o--..-o-.. 3 273

Clay, light-gray, with clayey dark-gray shale and

some yellowish-brown and reddish-pink clay....... 9 282
Clay, light-gray, with clayey dark-gray shale and
reddish-pink 1oose noncalcareous Clay...ceeeveeses 20 302
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Table 3.--Logs of test holes and wells--Continued
RUSH COUNTY--Continued

17-17W-6ABB.--Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Dakota Formation--Continued
Clay, light-gray, with dark-gray firm shale, red-
dish-pink clay, lignite, and a few light-tan

noncalcareous sandstone fragments.......ccec.c.. cos 1 303
Clay, light-gray and pinkish-red, and dark-gray

Shale.ceeeeeocescsncscscscscscscscanscnnns ceceses 7 310
Clay, 1light-gray, pinkish-red, and 11ght-tan,

and clayey dark-gray loose to firm shale....... . 5 315
Clay, light-gray, pinkish-red, and light-tan,

and clayey dark-gray loose shale..... teseocssasne 15 330
Clay, silty, light-gray, medium-gray, and red...... 15 345
Clay, silty, light- and medium-gray, with lignite

and some hard chips of shale.ccceeeeeececncees ces 15 360
Clay, silty, gray and reddish-pink, and med1um-

gray firm shale.cceeoeceecreccnceccoosscsscnsns 15 375
Clay, gray, silty, and dark-gray firm to very flrm

Shale.ieeceeeeaososcrsascoorsnscscscscnsscncnonss 15 390
Clay, silty to sandy, gray, and dark-gray fr1ab1e

£ 1 T U - 8 398
Clay, silty to sandy, gray and reddish-orange,

and dark-gray friable shale...ccovececcncacs ceces 2 400

Clay, silty to sandy, gray, with off-white
bentonite, lignite, and 1ight- to dark-gray
medium-firm silty to clayey shale....ccevceeeees 5 405
Clay, silty and sandy, 1ight-gray, light-tan,
and reddish-pink, and clayey dark-gray friable
Shaleeeseeeeceonscscnnnnas ccesescssccscsascoscans 1 406

Kiowa Formation
Shale, clayey, light- to dark-gray, and firm to

loose very light-tan and gray clay.cceoeseess ces 4 410
Shale, light- to dark-gray....ceeeceeeeececscccsccss 5 415
Clay, gray, and friable shale..... cesocccnsesoranas 5 420
Clay, light-gray and light-tan...... cresersesensans 5 425
Clay, silty, light-gray, with dark-gray very firm

to hard shale and some very hard very fine

noncalcareous sandstone chipS...ccec.. cescsnssas 5 430
Clay, silty, light-gray, red, green, and light-

1721 1 P 5 435
Clay, silty, gray and very firm gray shale...c..... 3 438
Clay, silty, gray, with chalky light-tan clay and

silty gray very firm shale....... cesescnans ceses 2 440
Clay, light-gray and red, and gray very f1rm

shale...... cecesescscsene cececense secscse cosesene 5 445



Table 3.--Logs of test holes and wells--Continued
RUSH COUNTY--Continued

17-17W-6ABB.-~Continued

CRETACEQUS SYSTEM--Continued Thickness Depth
Lower Cretaceous Series--Continued
Kiowa Formation--Continued
Clay, gray, with clayey gray medium-firm shale and
occasional hard buff fine-grained sandstone..... 5 450
Clay and shale, silty, firm to medium-firm,
slightly sandy; contains light-gray clay and
firm noncalcareous shale..cceeeecccracccccoancee 12 462
Clay, light-gray, and firm noncalcareous shale..... 3 465

Cheyenne Sandstone
Clay, light-gray, with silty very hard very fine-

grained buff sandstone and black firm shale..... 3 468
Shale, clayey, 1ight-gray..ccceeeccrececcccccccccass 12 480
Shale, gray, with hard shell streakS..cccceeececscse 15 495
Shale, gray; contains very fine-grained soft-white

sandstone and hard dark-gray sandstone.......... 15 510

Shale, gray, and lesser amounts of very fine-
grained soft-white and dark-gray hard
SANAStONE. cceeeeccsecccarscasasassasssasassssass 32 542
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Table 3.--Logs of test holes and wells--Continued
SCOTT COUNTY

16-34W-11DDB.--Drilled by Hefner Company. Altitude 3,108 feet.

QUATERNARY, TERTIARY, AND CRETACEQUS SYSTEMS Thickness Depth
Pleistocene, Miocene, and Upper Cretaceous Series
No samp]es'.l..l...l. llllllllll ® ¢ 09 9" OGO SO OS¢ C SOOI PSEPSPOOSES 340 340

CRETACEOUS SYSTEMS
Upper Cretaceous Series
Niobrara Chalk
Shale, calcareous, fossiliferous, gray..eeececeses.. 200 540

Fort Hays Limestone Member
Limestone, thin-bedded, fossiliferous, chalky,
whitelll.'..l.l.'..l.....ll.'l.'-.'lll..'..l'OO... 170 710

Carlile Shale
Shale, calcareous, fossiliferous, sandy at top,
medium" tO d&rk-gr&y......--.....---.-....-.....- 130 840

Greenhorn Limestone
Limestone, chalky, shaly, fossiliferous, light-
gray to gray-buff....cecececeececccccrccsescsnnes 50 890
Shale, calcareous, fossiliferous, dark-gray......... 50 940

Lower Cretaceous Series
Dakota Formation
Shale, sandy, gray, and pyritic white to gray
STILStONe.eeveeeacrscecvcccsseoscsvsesnccssescnaesse G465 1,405

JURASSIC SYSTEM
Upper Jurassic Series
Morrison Formation

Clay and shale, sandy, varicolored...c.eevecesveeees 105 1,510
Clay and shale, varicolored, and traces of pink and
gray chalcedony..cceeeeeecoceossccccnncee cecscseas 70 1,580

PERMIAN SYSTEM
Upper Permian Series, undifferentiated
Shale, sandy, reddish-brown...cececececececeseseseses 130 1,710
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Table 3.--Logs of test holes and wells--Continued
SEWARD COUNTY

33-33W-5BDD.--Drilled August 16, 1974. Altitude 2,804 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Sand, fine, silty, 1ight-brown...cccccececsccssncsans 7 7
Sand, fine, very clayey, 1ight reddish-brown........ 2 9
Clay, very sandy, light reddish-brown.......ccccccee. 15 24
Clay, 1ight reddish-brown...ccceeeeececececccaccanes 11 35
Clay, very sandy, 1ight reddish-brown....... ceseasas 10 45
Sand, fine to coarse, 1ight-brown....ccceceseceacccas 15 60
Sand, fine to coarse, and fine light-brown gravel... 58 118
Caliche and Tight-brown Clay..cccecsceeccccsacaccans 2 120
Sand, fine to coarse, brown, with fine gravel....... 76 196
Sand, fine to coarse, brown, and thin clay layers... 26 222
Clay, gray.cecececcsescsssacsssasscssscacssassananas 6 228
Sand, fine t0 COArsSE..uiceeessccesscscsoescansnsncnns 13 241
Clay, light-brown, with sand layers....ceeeececacscs 8 249
Clay, yellow, with yellow sand layers....ccccceescese 6 255
Clay, light grayish-yellow, with very limy sand

1Ay rSeceeeseaceasasessacessssssssscscscssascans 12 267
Sand, fine to coarse, with fine gravel...cccvevences 18 285
ClaYeicaeancsssasssnssssassscassssassscscscsnsasscss 4 289
Sand, fine to coarse, with fine gravel.....cceeeueee 51 340
I - 1 2 342
Sand, fine to coarse, with fine gravel.....ccceeeees 21 363
Clay, hard to soft, gray t0o yellOWeceeseoeeeasananas 6 369
Sand, fine to coarse, with thin clay layers......... 16 385

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Caliche, firm, light-gray, with clay........... cecns 5 390
Sand, fine to coarse, some thin clay layers.....c... 33 423
Clay, Grayecsecececsscscscsssosssassassssscsssssssnns 3 426
Sand, fine to coarse, and fine gravel..ccceeeeceacses 8 434
Clay, hard, gray.c.cccececese cscsssansasassans sascasa 3 437
Sand, fine to coarse, and fine gravel with some
thin clay 1ayerS.cceceeeccscsesescecescscscsnncns 58 495
PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation
Clay, dark reddish-brown, with very thin gypsum
1AYOrS.cecaesnsssesasessssescasssssossasassscsnns 30 525
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Table 3.--Logs of test holes and wells--Continued
SEWARD COUNTY--Continued

- 34-34W-17DDD.--Drilled September 3, 1974. Altitude 2,945 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
Sand, silty, Drown....ccececececceccccecscccscscsces 3 3
Clay, slightly sandy, brown.....cceeceescecscccesss 4 7
Clay, sandy, light reddish-brown...ceccecececcnccces 8 15
Sand, very fine to medium, Clayey..ccoecececccsoscss 11 26
Clay, sandy, light-brown, with silty sand and
caliche streaksSeeeeeecescesoscoscecssosecsoncnse 49 75
Clay, sandy, light-brown, with caliche...ccoeeeuese 48 123
Sand, very fine to medium.ceeeeecoecorccesncsnannse 12 135
Clay, sandy, light-brown.......cceceevececcccencess 5 140
Sand, fine to coarse, and fine slightly cemented
grave].0.‘0..“‘OO."0.00.‘.“000“‘0‘0...“0.0 13 153
Sand, fine to coarse, cemented to well-cemented.... 12 165

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Caliche, white to pink, and light-brown clay

StreakSeeeecoeorsesccessscsosssssasssscacsans 30 195
Clay, light-brown, and white to 1ight-brown

very hard caliche...ccceeececccoccrcncesosnns 20 215
Sand, fine to coarse, l1oose, with light-brown

STItY TayerSeeeeeececcooccecccccccccscocccans 25 240
Sand, fine to coarse, and fine gravel with light-

brown silty 1ayers.ccceieeseccsscoessccesnsee 25 265
Clay, sandy, 1ight-brown....c.ceececscecscosocens 15 280
Clay, sandy, light reddish-brown, with caliche.. 90 370

Sand, fine to coarse, and fine gravel; dark

reddish-brown shale, and siltstone and sand-

stone pebbleS..sveereeeisreorionnosnccnonnass 20 390
Sand, fine to coarse, and fine gravel; contains

dark reddish-brown shale, siltstone, and

sandstone pebbles, with 1ight-green and

YeTlTOW ClaY.icoecoeceencenceccecsocccncocnonse 35 425

CRETACEQUS SYSTEM
Lower Cretaceous Series
Cheyenne Sandstone
Clay, light-gray and yellow, with some 1ight

reddish-brown Clay.cececeveececooecccccccccccans 52 477
Siltstone, white, with clay streaks..ceceeeeeesness 6 483
Clay, green to light reddish-brown, with hard very

fine-grained cemented sand streakS...ccecececeecs 27 510
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Table 3.--Logs of test holes and wells--Continued

SEWARD COUNTY--Continued

34-34W-17DDD.~--Continued

JURASSIC SYSTEM Thickness
Upper Jurassic Series, undifferentiated
Sandstone, fine-grained, friable, light-brown...... 147
Clay, light-green and reddish-brown.......ceeveece. 33

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation
Shale, dark reddish-brown, with hard streaks....... 30

82

Depth

657
690

720



Table 3.--Logs of test holes and wells--Continued

STANTON COUNTY

30-42W-29AA.--Drilled 1958 by Huber 0i1 Company. Altitude 3,560 feet.

(Log modified from Fader and others, 1964, p. 143).

QUATERNARY SYSTEM
Pleistocene and Miocene Series, undifferentiated
Sand, fine to coarse, and fine gravel..ceceeeececss
Sand, fine to coarse, and gravel...cicecescsnccccace

CRETACEOUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Shale, sandy, gray, and reddish-brown to brown
SANASLONG. ccvveerescscssceccscsssvscsccssnscnnnse
Sandstone, fine-grained, dark-brown, and sandy gray
L T - ctescessenes

Kiowa Formation
Sha]e’ b]ack......a....0l.'......'.0...000.....0...

Cheyenne Sandstone
Sandstone, fine-grained, gray to brown.....ceoeeeee

JURASSIC SYSTEM
Upper Jurassic Series, undifferentiated
Sandstone, fine-grained, pink to red....ccceeeeences

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation
Siltstone, red to tan....ccevevecnecvecsccnccnnannns
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Thickness

30
50

70
45

60

125

160

60+

Depth

30
80

150
195

255

380

540

600+



Table 3.--Logs of test holes and wells--Continued

STEVENS COUNTY

31-36W-25DCB.--Drilled May 26, 1970, by a commercial driller.

QUATERNARY AND TERTIARY SYSTEMS
Pleistocene and Miocene Series, undifferentiated

Soi]oo.l.loo..l-...oll.o.ol.....l.o.... ....... essee

C]ay, tan....... ..... o0 8s 00O ® 000000 t00ssBRRSSOee
Clay, tan, sandy, and some Sand.....cesececccccsncs
C]ay’ brown..I...Ol..O..I...O.. ........ ® 000 e o0 ese e

Sand, medium, and tan gravel...cciceccsccssosacsonse
Clay, sandy, t@Neeccececceccccccscacccscscescaacnnns
Clay, Drown....cceeeceecescescecacscssccessacscansnae
Sand, medium to coarse, with f1ne gravel and c]ay
1eNSeSecececceccseccsceccscccassnossasccssssscae
Clay,; Drown..ceceececesecceseescacescasscaccascscsans
Sand, medium to coarse, with fine gravel and some

c]ay-.‘.ooccl.ooocnc...0.....0.0..0.00.-...ool..

Clay, brown...cceeeecececacscsscsccccssacccsscncans
Sand, medium, with gravel and some clay 1enses.....
C1ay, gray, brown, and yellow, and shalé.cccce.. caee

PERMIAN SYSTEM
Upper Permian Series, undifferentiated

Sha]e, redo‘0.0...l.o....‘oo.-.‘oo.oo-.o‘..-..ooo.-

84

Altitude

3,053 feet. Depth to water 200 feet (reported).

Thickness

4
56
30
10
33
27
50

50
40

110
35
35
95

53

575

628



Table 3.--Logs of test holes and wells--Continued

STEVENS COUNTY--Continued

34-39W-14DDD.~--Drilled August 7, 1974. Altitude 3,286 feet.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated

Sand, silty, taNeceeeecrecscvcccscescccoccccscanane . 8 8
Clay, sandy, whit€.ceeeeeeecesocvocessscnsccssccess 1 9
Sand, fine, very clayey, reddish-tan........c..... . 20 29
Sand, fine, slight iron-cemented, black and rust... 1 30
Clay, very sandy, reddish-tan, with fine sand,

more clayey from 58 to 59 feet.icceeeecececcccoes 32 62
Clay, very sandy, tan, caliche..ciceveesrcscsvecees 6 68
Sand, fine, very clayey, tan to reddish-tan, with

some iron stain and caliche...eeeeecevoceccncnne 10 78
Sand, fine, very clayey, pinkish-tan, and caliche.. 10 88
Sand, fine to medium, varicolored....ccceeeeesnecee 8 96

Sand, fine to medium, varicolored, with fine to
medium gravel and medium to coarse gravel from

110 feeteieieieeeeeecacovesscacocccscosonnoncnne 21 117
Clay, very sandy, pinkish-tan, and fine sand....... 4 121
Clay, sandy, pink, and fine sand....cccececcccocccas 10 131
Clay, slightly sandy, pinkish-white grading to

white, with caliche at 130 to 133 feet.......... 7 138
Clay, slightly sandy to very sandy, dark-tan to

reddish=-tan..cceeceececcececcsccscceccasccscnnes 7 145
Sand, fine to medium, varicolored, with some

pinkish-tan sandy clay streakS...cceeececevcccces 23 168
Sand, fine, very clayey, reddish-tan to tannish-

Whitleuveeeroeeoeeeroeeocsessccsscsscsceccrsccnes 15 183
Sand, fine, tan, interbedded with 2- to 3-foot

lenses of tannish-white very sandy clay.ceeeeeee 11 194
Clay, sandy, tan to tannish-white, with stringers -

Of CaliCheeeeeeeeereeenersocesccsevesccacscacanse 8 202
Sand, very clayey, reddish-tan....cceeeecececancnns 13 215

TERTIARY SYSTEM
Miocene Series
Ogallala Formation
Clay, very sandy, tannish-white and reddish-tan,
with some very fine sand stringers and stringers

of very clayey fine sand....ceeecececcocsaccnces 86 301
Sand, fine, taN...ccceeveeeccnccccncocns ceceesene . 1 302
Sand, medium to coarse, tan, and some reddish-tan

sandy Lo - 6 308
Sand, fine to coarse, varicolored, and some

reddish-tan sandy Clay..cceeeeeeccrceccccncoccnes 14 322

Sand, medium to coarse, varicolored, with some fine
gravel cemented with caliche in streaks and
reddish-tan Sandy c]ay......."Q.OO'."..QQO..'I 16 338
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Table 3.--Logs of test holes and wells--Continued

STEVENS COUNTY--Continued

34-39W-14DDD.--Continued

TERTIARY SYSTEM--Continued Thickness Depth
Miocene Series--Continued ’
Ogallala Formation--Continued
Sand, fine to coarse, cemented with caliche in

streaks, and some brown sandy clay......... ceces 8 346
Sand, medium to coarse, varicolored, and some

fine gravel and tan sandy Clay.cceeecscocccecces 27 373

, Sand, very fine, tan, interbedded with tan

sandy clay and olive-green clay..... cesecscccncs 30 403
Sand, medium to coarse, varicolored, and some

fine gravel and some tan sandy Clay..ceeeeeeeces 9 412
Clay, slightly sandy, tannish-white to tan, and

SOME gravel.ieeeeceoceocvscoccsorsecocscocsocaonse 16 428
Clay, tan to brown, with some blue-green, olive-

green, and ochre-yellow Clay.ceccecvecoccscescss 33 461
Clay, very sandy, reddish-tan, and fine sand....... 12 473
Clay, hard, brittle, brown...cccceeecececcscececaes 12 485
Sand, fine, silty, red, interbedded with white and

brown silty sand..ccceeececcecenss cecene cecescans 2 487

PERMIAN SYSTEM
Upper Permian Series
Big Basin Formation )
Shale, redesecececccereccesccosccscoscosscccsocccoccns 43 530
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Table 3.--Logs of test holes and wells--Continued

WICHITA COUNTY

17-36W-29AA.--Drilled by Arvel Smith Company. Altitude 3,282 feet.

QUATERNARY, TERTIARY, AND CRETACEQUS SYSTEMS
Pleistocene, Miocene, and Upper and Lower
Cretaceous Series
NO SampPleS.eceaeseeasaascasesascaassssncasansananes

CRETACEQUS SYSTEM
Lower Cretaceous Series
Dakota Formation
Siltstone, gray, sandy, fine- to coarse-
grained, friable, pyritic, and interbedded
gray Shale..ieecesecacceacacacssacsassacoanannaa

JURASSIC SYSTEM
Upper Jurassic Series
Morrison Formation
Clay and shale, sandy, with varicolored
chalcedony Cherteiceieeeeceeescecscacecscnascannns
Siltstone, friable, white and gray..cceceeeecsaanas

PERMIAN SYSTEM

Upper Permian Series, undifferentiated
Shale, sandy, reddish-brown.....c.ceceeeeveeencances
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Thickness

1,200

110

70
15

275

Depth

1,200

1,310

1,380
1,395

1,670



Table 3.--Logs of test holes and wells--Continued
WICHITA COUNTY--Continued
18-37W-24CCC.--Drilled April 28, 1978, by a commercial driller. Altitude

3,306 feet. Depth to water (reported) 360 feet (Dakota
Formation and Cheyenne Sandstone, 1978). City of Leoti.

QUATERNARY SYSTEM Thickness Depth
Pleistocene Series, undifferentiated
TOPSOTleeeacecnancccnescscsnsnsncscscsasscnnasne . 4 4
Clay, brown..eecececscecesscescsscascsccsscsacne 8 12
Clay, taN.eeececocovecoscescosscosccscsscssesanse 6 18
Clay, fine, Sandy..eeeeecscscesescsssssscanssene 12 30

TERTIARY SYSTEM
Miocene Series
Ogallala Formation

Caliche, hard..cceeseccecscoscscacsscscscscnsscses 18 48
Clay, sandy, tight, brown....eceeecesceccccacans 54 102
Sand, fine to coarse, and medium gravel with

Clay streakS.icesesescsssscsssscesscasscassse 54 156
Clay, sandy, taNeeeeecceeccccacscacscsceacasscces 14 170

CRETACEOUS SYSTEM
Upper Cretaceous Series
Carlile Shale

Shale, grayish-blackeeeeeceececcecescosccccsscsss 112 282
Greenhorn Limestone .
Limestone, chalky, and chalky dark-gray shale... 118 400
Shale, hard, blackeseecocseeecscccscsccacacanans 70 470
Shale, SaNdy.ceeecscocessccscesscscsscscsssssssas 70 540
SHaleeeeeoocccaceccncas ceccessssccsssseasssscens 122 662

Lower Cretaceous Series
Dakota Formation

SHale, SANdY.eeevoecescscssssascsccssscssanccess 94 756
Shale, sandy, 100S€cceeecescscscsacsscoscsnscncs 38 794
Shale, sandy, with sandstone streakS..cceeececoss 47 841
Sandstone and shale, SaNdy...cececescccccscescnss 18 859
Kiowa Formation
Shale, sandy, 1imy to hard.cecececesececscscsccacss 23 882
Cheyenne Sandstone
Sandstone, and sandy hHard shale..cccecececcccescccns 88 970
Shale, blacKeeeeeeocecesescesescacacacsccsacacannnss 36 1,006
Sandstone, medium, 100S€.ccesecscasessossescoscasns 34 1,040
Shale, blue-graYeeeeeccecsccesssscscessscscscacansns 10 1,050
Shale, black, hard....... coescsscecssesssssas ceccene 30 1,080
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