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ABSTRACT

This report describes the geology and hydrology of the drainage basin of
Ladder Creek in western Kansas. The area investigated includes approximately
1,930 square miles and lies almost entirely within the High Plains section of
the Great Plains physiographic province. The eastemmost part is in the Plains
Border section. Broad upland areas constitute the greatest part of the region
under investigation. These upland areas are flat loess-covered plains sloping
approximately 10 feet to the mile from west to east and containing many un-
drained depressions.

The outcropping rocks are sedimentary and range in age from Cretaceous
to Quaternary. The Niobrara formation and Pierre shale form a nearly im-
pervious floor beneath the Ladder Creek area, over which have been deposited
the Ogallala formation of the Tertiary, and in places, younger deposits of the
Quaternary. The principal water-bearing formation is the Ogallala.

The major stream in the area is South Fork of Smoky Hill River, which rises
about 35 miles west of the Kansas-Colorado line and flows eastward through
most of the area. Ladder Creek is the principal tributary entering this stretch
of Smoky Hill River from the south. The flow of Ladder Creek is maintained
principally by ground-water discharge from the Ogallala formation through the
alluvial valley fill.

Measured depths to water in wells in the Ladder Creek area range from
less than 1 foot to 246 feet. In most of the upland area the depth to water
ranges from 80 to 150 feet. Transmissibility values obtained from two aquifer
tests of the Ogallala formation are 15,000 and 40,000 gpd per foot. An aquifer
test of the Sanborn and Meade formations gives a value for transmissibility
of about 130,000 gpd per foot.

Deep-well irrigation is in the initial phase despite the great increase in the
acreage of irrigated lands in the area in the last few years. The U. S. Bureau
of Reclamation has estimated that 435,000 acres of land can be irrigated
economically in the area. At the time of this investigation in 1951 about
26,000 acres, or about 6 percent, was developed, of which about 18,000 acres
was irrigated annually by about 18,000 acre-feet of ground water.

The ground water in the Ogallala formation, though generally hard, is
suitable for most purposes. Calcium and bicarbonate in the water range in
concentration from 33 to 84 ppm and 170 to 248 ppm, respectively. The
water from the Niobrara formation contains more dissolved solids than water
from the Ogallala formation.

INTRODUCTION

PURPOSE OF THE INVESTIGATION

In the Ladder Creek drainage basin in Kansas, in the Smoky
Hill River basin above Cedar Bluff reservoir, there is heavy pump-
ing of ground water for irrigation, and probably the use of ground
water for that purpose will increase greatly in the future. This in-
vestigation was made to further the understanding of the quantity
and quality of the available ground water.

(7
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Ground-Water Resourcés, Ladder Creek Area 9

PRrEvVIOUS INVESTIGATIONS

Several studies concerning the geology and ground water of
parts of the area have been published. In 1897, Haworth dis-
cussed the physiography of western Kansas and the physical proper-
ties of the Tertiary deposits in western Kansas. The 1895 and
1896 Report of the Board of Irrigation Survey and Experiment
(Haworth, 1897a) summarized the possibilities of irrigation in
western Kansas, described experiments with windmills and gaso-
line-driven pumps, and discussed the geology of ground water in
western Kansas in some detail. Darton (1905) reported on the
geology and ground water in much of the Great Plains area in-
cluding western Kansas. Haworth (1913) included a brief chapter
on water in the Tertiary of western Kansas in which he summarized
the principal references pertaining to ground water and discussed
the occurrence of ground water generally. Elias (1931) described
the Ogallala formation, the principal water-bearing formation in
the Ladder Creek area, and the Pierre shale and Niobrara formation
of Cretaceous age.

The geology and ground-water resources of Scott and Lane
Counties were described by Waite (1947) and Prescott (1951),
respectively. Prescott, Branch, and Wilson (1954) described the
geology and ground-water resources of Wichita and Greeley Coun-
ties. These reports have maps showing water-table contours, depth
to water, and saturated thickness of the water-bearing materials,
and they contain water-level measurements and logs of test holes
and wells. Irrigation-well development and fluctuations of the
water levels are discussed.

METHODS OF INVESTIGATION

Field work for the investigation on which this report is based
was begun in March 1951. An inventory of existing irrigation wells
and of some domestic and stock wells was made to determine the
configuration of the water table. Water levels in representative
wells were measured periodically to determine water-table fluctua-
tions.

Test holes were drilled by W. T. Connor and N. W. Biegler using
the hydraulic-rotary drilling machine of the State Geological Survey
of Kansas. The test holes were drilled to determine the thickness
and character of the water-bearing materials and the configuration
of the surface of the Cretaceous rocks that represent the base of the
ground-water reservoir. Also, some test holes were jetted in the
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10 Geological Survey of Kansas

Smoky Hill River valley to determine the thickness and character
of the alluvium.

The discharges of Ladder Creek and Smoky Hill River were
measured during this study, by use of a pygmy current meter and
standard measurement procedure. When runoff consisted princi-
pally of effluent seepage, the discharges at eight sites on Ladder
Creek and three sites on Smoky Hill River were measured periodi-
cally. The discharge at other sites also was measured occasionally.
Observation wells were installed near the gaging sites to study the
relation between local water-table fluctuations and stream discharge.

To determine the permeability and transmissibility of the water-
bearing formations in the area, several aquifer tests were made by
J. J. Schmidt on irrigation wells. The methods used in computing
the results of the tests are discussed in the section on ground water.

The geologic map was prepared by mapping the area south of
Smoky Hill River in Wallace and Logan Counties and southwestern
Gove County and combining the resulting map with the maps of
Lane, Scott, Wichita, and Greeley Counties that had previously
been made as a part of the cooperative ground-water program in
Kansas. K. L. Parish mapped the geology of most of Logan County,
and N. W, Biegler mapped the geology of most of Wallace County.
Biegler and Parish collaborated on the rest of those counties and
southwestern Gove County. Altitudes of wells, of several points
along Ladder Creek, and of some rock exposures were determined
by C. K. Bayne and W. W. Wilson, using an alidade.

As a part of the ground-water investigation in the Ladder Creek
area, quality of the water from selected wells and from streams
was studied. Water samples for chemical-quality studies were
obtained in Wallace, Logan, Greeley, Wichita, and Scott Counties
in September 1951. In all, 36 samples from wells and 8 samples
from surface sources were obtained. The analyses were made by
C. J. Zabel of the U. S. Geological Survey.
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gation.
WELL-NUMBERING SYSTEM

The well numbers used in this report show the location of each
well according to General Land Office surveys of the area. These
numbers are assigned in accordance with the following formula:
township, range, section, quarter section, and 40-acre tract within
the quarter section. When two or more wells are within a 40-acre

R.37TW. R 36 W. R35W
13-37-23bb |T3
b a
b 1} ]
[ d
T
23 14
S
c d
6|S|a|312]|!
718191101112
T
18] 17[16]15114[13] gec.23, TI3S, R.37W, showing the 1
19]20]21 |22|23 |24 | method of dividing sections into quarter |S
sections and quorter- quarter sections
30|29|28]|27|26|25
31132]33}34|35(36

Fic. 2.—Sketch illustrating well-numbering system used in this report.

tract, the wells are numbered serially according to the order in
which they were inventoried. The quarter section and 40-acre
tracts are designated a, b, ¢, and d in a counterclockwise direction,
beginning in the northeast quarter (Fig. 2).
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12 Geological Survey of Kansas

GEOGRAPHY

ToPOGRAPHY AND DRAINAGE

The Ladder Creek project area lies almost entirely within the
High Plains section of the Great Plains physiographic province.
The east end of the area is in the Plains Border section ( Fenneman,
1930). Broad upland areas constitute the greatest part of the
region under investigation. These areas are loess-covered plains
sloping eastward approximately 10 feet to the mile. Many un-
drained depressions on these surfaces indicate the flatness of the
area. These depressions are circular or oval and about 100 to 2,000
feet in diameter.

The fringes of the upland areas are dissected by streams and
dry gulches. Major valleys are broad, whereas the tributary valleys
are narrow, steep walled, and short.

The major stream in the area is South Fork of Smoky Hill River,
which rises about 35 miles west of the Kansas-Colorado line and
flows eastward through the area. The flood plain increases from
only 2 or 3 miles in western Wallace County to nearly 6 miles in
eastern Logan County and western Gove County. Ladder Creek is
the principal tributary entering this part of Smoky Hill River from
the south. Ladder Creek originates within a mile of the source
of South Fork of Smoky Hill River in Colorado and flows eastward,
swinging southeastward in Wallace County into western Wichita
County and then eastward in eastern Wichita County into western
Scott County. In central Scott County, Ladder Creek turns north-
ward, and it joins Smoky Hill River near Elkader in southeastern
Logan County. Ladder Creek has a narrow valley and poorly
developed terraces in its lower reaches. Other streams in the area
flow in a general easterly direction. All the streams have short,
narrow tributaries, generally normal to the main valley.

PorurLAaTION

The distribution of population in the Ladder Creek area in recent
years has been affected by a general migration from rural areas to
the towns. Table 1 gives the population in two northern townships
in Scott County and in Scott City.

TasLE 1.—Population of Scott City and Beaver and Michigan Townships,
Scott County.

Township or City 1930 1940 1950
Beaver Townshigl ........... 300 240 220
Michigan Township ... ... ... 430 268 215
Scott City ............. ... . 1,544 1,848 8,204
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Ground-Water Resources, Ladder Creek Area 13

The population in Wichita and Greeley Counties has been redistrib-
uted similarly. The population of Leoti increased from 618 in
1930 to 816 in 1940 and to 1,250 in 1950, and the population of
Tribune increased from 436 in 1930 to 607 in 1940 and to 1,010 in
1950. Sharon Springs in Wallace County declined in population
from 792 in 1930 to 760 in 1940. In 1950 the population of Sharon
Springs was 994. Many residents left Wallace County during the
drought years between 1930 and 1940. The population of the
Ladder Creek area probably averages about 1 person per square
mile.
AGRICULTURE

The principal industry and source of income in the area is agri-
culture. In terms of cash income the largest single crop is wheat.
The raising of grain sorghums and cattle has increased in recent
years. Other crops include barley, corn, alfalfa, oats, sugar beets,
potatoes, beans, and various grasses. In previous years climate
was a dominant consideration in crop selection, but use of irriga-
tion has stimulated a tendency toward experimentation with crops
whose water requirements are not met by precipitation alone.

CLIMATE

The High Plains region has a semiarid continental climate char-
acterized by wide extremes in temperature, variable precipitation,
and relatively high winds. The relative humidity is low, averaging
between 40 and 50 percent.

According to the United States Weather Bureau, the normal an-
nual precipitation is 18.61 inches at Scott City. The annual pre-
cipitation and cumulative departure from normal precipitation at
Scott City are shown in Figure 3; the normal monthly precipitation
is shown in Figure 4. Furthermore, Figure 4 indicates that the
months of greatest rainfall are May and June.

During the late spring and early summer, local showers may be
so erratic in areal distribution that one township receives 2 or 3
inches of rainfall while adjacent townships have no rain. Many of
these showers are accompanied by electrical storms of considerable
violence associated with unstable air masses. Records from 200
first-order Weather Bureau stations from 1899 to 1938 show that in
western Kansas, thunderstorms occur on 30 to 50 days per year.
Hailstorms frequently accompany thundershowers in western Kan-
sas. Hail is more frequent in wet years than in dry years and
results in considerable crop damage. Dust storms are common in
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16 Geological Survey of Kansas

GeoLoGY IN RELATION TO GROUND WATER *

The rocks that are exposed in the Ladder Creek area range in age
from Cretaceous to Quaternary (Pl. 1). The oldest outcropping
rocks are those of the Smoky Hill chalk member of the Niobrara
formation. The youngest deposits are clays and silt on the floors
of the upland lagoons, alluvium in the stream valleys, and dune
sand on the upland.

The physical character and ground-water supply of the geologic
formations are described briefly in Table 2. The stratigraphic rela-
tions of the formations are shown in the geologic sections in Plate 3.

The Niobrara formation and Pierre shale form a nearly impervious
floor overlain by permeable Tertiary Ogallala formation and, in
places, Quaternary deposits. The principal water-bearing forma-
tion is the Ogallala formation. In the buried stream valleys, Quater-
nary deposits are the principal source of ground water. In an area
just north of Scott City both Quaternary and Tertiary (Ogallala)
deposits consist of water-bearing materials.

CRreTACEOUS SYSTEM—GULFIAN SERIES
Niobrara Formation

Fort Hays limestone member.—The Fort Hays limestone member
is a massive gray marine limestone, about 60 feet thick, at the base
of the Niobrara formation. The member is not exposed in the
Ladder Creek area, and no wells in the area are known to derive
water from the member.

Smoky Hill chalk member.—The Smoky Hill chalk member of the
Niobrara formation (Pl. 6) is the oldest rock unit that crops out
in the Ladder Creek area. The member is composed of shaly chalk
containing concretions of limonite and pyrite. It is generally gray
but weathers to bright hues of yellow, red, and white. The
member is about 700 feet thick in Logan County (Moore and others,
1951, p. 24) and is exposed along most of the major streams and
their tributaries in the Ladder Creek area.

The following section measured by A. R. Leonard and K. L.
Parish in Logan County is typical of this member in the Ladder
Creek area.

* The gooloflc classification and nomenclature of this report follow the usage of the
State Geological Survey of Kansas and differ somewhat from those used by the U. S.
Geological Survey.
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Ground-Water Resources, Ladder Creek Area 19

Measured section of Smoky Hill chalk in sec. 17, T. 15 S., R. 34 W., Logan

fede“'
Covered slope containing fragments of chalk, some silicified, scattered in
thesoil ... ... ... .. .. ... 10.0

Chalk, slightly shaly in lower part, in thick beds weathering to a platy
structure, orange to buff weathering buff to light gray. A thin ben-
tonite parting occurs 10.8 feet above the base. Also local, thin red

bedsinlower part ............. ... ... . . ... .. ... ... 18.5
Chalk, massive, blocky, orange to buff, containing a thin bentonite zone, 5.5
Bentonite, mottled gray toorange ................ ... ... ... .. ..... 0.3
Shale, chalky, thin bedded, soft, orange to buff, weathering to a platy

structure somewhat lighter in hue ................ ... ... .. .. 8.0
Chalk, in very thick massive beds having blocky, thin shale and bentonite

partings; dense, resistant, contains some fossil oysters ........... .. 9.0
Chalk, shaly, in beds 0.6 to 1.2 feet thick, orange to buff, weathering to

softslabs ...... ... .. ... ... . ... ... ... .. ... ... 6.8

Shale, chalky, thin bedded to massive, containing prominent local gyp-
sum layers; light orange; differential weathering of the beds. Prom-
inent vertical joints contain soft filling. Pelecypods and fish scales
foundin thiszone ............ ... ... ... .. ... ... ........ 27.0
Chalk, shaly, contains abundant discoidal ferruginous concretions ar-
ranged in layers. Bedding planes and cracks filled with gypsum. This
zone weathers light gray and buff, is thin bedded, and dissected by
innumerable small fractures; some small carbonaceous seams. A
dense, limy, more resistant zone 14 to 16 feet above base of section.
Some bentonitic and limonitic zones and accompanying flat gypsum
concretions. The chalk is softer, more massive, and less silty in the
upper part and has prominent gypsum layers .. .. ..... ... ... . ... 58.0
Base of section is covered.

Total section measured .. .... .. ... ... ... .. ... .. ... . ... 136.1

From the eastern limit of the area to the eastern part of Wallace
County, the Niobrara formation is exposed along the valley walls
of Smoky Hill River and along the tributaries that intersect the
steeper part of the bluffs of the main valley. In the western part of
the area, near the town of Wallace, the Niobrara formation is over-
lain by the Pierre shale.

In upland areas the Niobrara formation is mantled by the Ter-
tiary Ogallala formation and by loess of the Quaternary. In the
stream valleys, channels cut into the formation are filled with
alluvium and Sanborn and Meade deposits. In many places in the
Smoky Hill River valley and in a few of its tributaries, broad graded
surfaces slope up gently and uniformly from a low terrace, or some
intermediate level, to the steep bluffs along the fringes of the
upland. These surfaces are underlain by the Niobrara formation
mantled by alluvial wash and locally by loess. Frye and Smith
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20 Geological Survey of Kansas

(1942) suggested that these surfaces originated from planation by
small side streams, back-weathering of bluffs, rill cutting, and sheet
wash.

The Smoky Hill chalk member of the Niobrara formation is not
a major aquifer in the Ladder Creek area, but supplies water to a
few wells in areas where no other water-bearing rocks are present
except at great depth. The water is very hard, may be unpalatable,
and only meager supplies are obtained. No irrigation or municipal
supplies are derived from this chalk. The Niobrara formation is
an effective aquiclude, confining most of the ground water to per-
meable materials overlying it.

The Smoky Hill chalk member contributes some ground water
to the alluvium and streams of valleys incised into it, but the water
is strongly mineralized. For this reason, water for household use
on many farmsteads in these valleys must be hauled from other
areas. The water derived indirectly from the Smoky Hill chalk
member is used only for livestock.

Pierre Shale

The Pierre shale is a dark-gray fissile shale interbedded with
bentonite, limonite, gypsum, and lenticular limestone and contains
numerous septarian concretions (Pl. 7). A part of the stratigraphic
section was studied and measured by C. R. Johnson and N. W.
Biegler a few miles south of Wallace, Kansas.

Measured section of Pierre shale in sec. 7, T.14 S., R. 38 W., Wallace County.

Base of Ogallala formation ‘l‘hi;:ek;eu.
Shale, yellow and brown mottled, limestone concretions near contact;
fish scales interspersed .. ...... ... ... .. ... ... ... ... . ...... 10.5
Shale, gray and fissile, having white, powdery material in fractures.
Weathers toa lightergray .. ............................... 11.6
Shale, gray and brown, fissile, containing lenticular silty limestone
concretions as much as 7 inches in diameter ........ ... ... ... 1.0
Shale, fissile, blue gray ....... ... ... ... ... ... . ... ... ... .. ... 6.5
Bentonite, having yellow limonitic shale partings ... ........ ... .. 0.5
Shale, blue gray, containing lenticular limestone bodies as much as
% foot thick and 6 feetlong .. ... ... . ... ... ... ............ 35
Shale, blue gray and fissile, containing abundant bentonite stringers.
A limonitic, resistant persistent bed % inch thick lies at base . . . . .. 10.2
Shale, brown, limonite; containing many limy concretions as much as
3 inches in diameter .. ........ ... ... ... .. ... .. ... ... ... .. 0.8

Shale, blue gray, weathering yellow brown and earthy, fissile; ben-
tonite stringers as much as % inch thick are common; contains fish
scales. Gypsum crystals in platy aggregates are numerous . . . . .. 29.0

Total section measured
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292 Geological Survey of Kansas

The above section probably is comparable to the middle part of
the Pierre shale described by Elias (1931).

The Pierre shale crops out in Wallace County and western Logan
County where the Ogallala formation has been removed by erosion.
In eastern Logan County there are isolated outcrops where the
Cretaceous rocks have been faulted. Low rolling slopes are devel-
oped on exposures of the Pierre shale.

The thick Pierre shale is not a source of ground water for wells
in the area. The formation serves as an aquiclude, confining the
ground water to the formations above it.

TERTIARY SYSTEM—PLIOCENE SERIES
Ogallala Formation

The deposition during the Cretaceous was followed by uplift
and erosion during the earlier epochs of the Tertiary. Many of
the marine deposits of the earlier period were stripped off by ero-
sion, and by the beginning of Pliocene time a drainage pattern
was well developed on the Cretaceous rocks. The main channels
of this drainage system enter the area as two branches that join
approximately 8 miles southwest of Sharon Springs in Wallace
County (Pl. 1). This channel extends southeastward across the
rest of Wallace and Wichita Counties, and then eastward across
Scott and Lane Counties. The channel is joined by still another
tributary channel trending eastward across northern Greeley
County.

The Ogallala formation (Pl. 8A) was laid down as the hetero-
geneous deposits of streams following these channels and con-
sists of gravel, sand, silt, clay, and a durable fresh-water limestone.
The stratification is lenticular, and individual beds are difficult to
trace lithologically. Many of the sand and gravel beds, especially
in the lower part, are unconsolidated. Typical of the formation
are the beds referred to by drillers as “mortar beds”, “caliche”, and
“gyp-rock”, which are silt, sand, gravel, and cobbles poorly sorted
and weakly cemented with calcium carbonate. A zone of limy
material near the top of the formation contains siliceous concretions
or nodules. In places the cement binds a large part of the zone,
making a very weather-resistant bed. At the top of the formation
a hard fresh-water “algal” limestone has been deposited. The fol-
lowing section measured by C. R. Johnson and N. W. Biegler in
Wallace County is typical.
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24 Geological Survey of Kansas

Measured section of the Ogallala formation in sec. 7, T. 14 S.,, R. 38 W,
Wallace County. . Thickness,

Soil Zone ... ...
Silt and brownish sand, containing limestone fragments..... ... ..
Ogallala formation
Algal limestone, Chlorellopsis bradleyi, pink to white, weathering to
large cobbles and boulders, hard and resistant. . ... ....... .. ..
Limestone, dense, hard, gray to white, contains many siliceous con-
cretions and pieces of agate; whorls and knobs are typical of the
structure of the limestone; some small quartz and feldspar
pebbles; some lenticular bodies of siliceous material as much as
8 feet in length, weathering into blocks. Entire zone forms a prom-
inent ridge .. .. .. ...
Sand, fine to coarse, cementation varying laterally from none to fairly
dense; round; sandy unconsolidated bodies surrounded by well
cemented rock; virtually no sorting or bedding; general color of
this zone is reddish buff, light in hue, becoming more red at top.
Fossil roots are very abundant, and hackberry seeds are found 3
feet above base of zone. . ... ...... . ... ... ... ... ... . ..
Gravel, coarse, and sand, well cemented gray, containing large
bodies of uncemented material; poorly sorted and showing ex-
treme local variation both laterally and vertlcally, large tubular
concretions COMMON . . . . ........... ... ..
Sand, medium to fine, silty, red to reddish brown; contains undulate
masses of white limy material that in places constitute more than
half of the zone and incorporate disseminated sand and fine gravel;
some interbeddcd cemented sands. Fossil roots are common . . . . .
Limestone conglomerate, dense, and sand, gravel, and cobbles dis-
persed through a light-colored matrix. The pebbles are quartz
and feldspar, and both acidic and basic igneous rocks, all well
rounded. Most of these pebbles are less than % inch in diameter,
but some attain a size of 3 inches. There is very little sorting ex-
cept for faint cross-bedding. The exposure is resistant, weather-
ing to a vesicular texture and a buff color . ...... .. ... . ... ..
Siltstone, massive, forms prominent ledge, contains spherical masses
of gravel, lenses of silt, clay, and sand, and fossil roots. . ... ...
Clays, interbedded, and unconsolidated sands. Some of the sands
are limonitic and very well sorted; some massive siltstones con-
tain clayey masses .. ... ... ... .. ...
Sand, cemented, and fine gravel in lumpy, nodular masses; contains
much unconsolidated fine sand ... ... ... ... . . ... . .. .. . ..
Sand, and some gravel, containing silt and clay, in massive beds,
poorly cemented and sorted, and nodules or lumps of fine material.
In a few places black sand and coarse gravel lenses and zones of
cross-bedding and dense cementation, some limestone nodules and
tubular concretions. A complete skeleton of a horse was col-
lected approximately 12 feet above base of section. Zones of
abundant fossil fruits about the size of hazel nuts. This part
of the exposure is light tan to grayish pink
Pierre shale

18.5

9.3

4.0

11.8

2.9

2.7
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The thickness of the formation differs from place to place be-
cause of the irregularity of the underlying Cretaceous surface and
the erosion of the upper part of the Ogallala during the Pleistocene
epoch. The maximum thickness of the Ogallala in the Ladder
Creek area is about 250 feet, noted near the Colorado-Kansas line.

The Ogallala formation is the principal aquifer in the area. The
selection of location of wells from which high yields are required,
such as irrigation and municipal wells, generally is preceded by ex-
tensive test drilling to determine the most permeable parts of the
aquifer and the greatest thickness of water-bearing materials.

QUATEﬁNARY SYSTEM—PLEISTOCENE SERIES
Sanborn and Meade Formations Undifferentiated

During early Pleistocene time, a new drainage system developed
on the surface of the Tertiary deposits. This Pleistocene drainage
did not reach the same stage of maturity as the Tertiary drainage
on the Cretaceous sediments. Even though many of these valleys
cut entirely through the Tertiary deposits and are partly cut into
the underlying chalk and shale, the interstream areas are only
partly dissected and poorly drained. Most of the present drainage
is inherited from this earlier Pleistocene drainage, the present valleys
following the valleys initially incised by earlier streams. An excep-
tion is a deep valley trending southward through Scott City, which
was cut by a Pleistocene stream but now is almost filled by fluviatile
deposits and no longer contains a stream. This valley was filled
during the same depositional cycle as that in which the other
valleys existent at the time were partly filled. As the streams in
these valleys cut down, materials laid down during earlier deposi-
tional cycles were left high on the valley walls as terraces and fillings
of earlier channels. This cycle of downcutting was followed by
eolian deposition of silt that mantled the entire area.

The Pleistocene deposits of the Ladder Creek area include two
formations, the Meade and the Sanborn. The Meade formation is
divided into an upper eolian unit of sandy silt and clay containing
a persistent volcanic ash bed and lower unit of sand and gravel
The Sanborn formation overlies the Meade formation and consists
of yellowish-gray loess containing sand and gravel at the base in
some areas. Both formations are generally unconsolidated. The
maximum combined thickness is 150 feet, noted in the buried valley
north of Scott City. In this report the Sanborn and Meade forma-
tions are not differentiated, and inasmuch as the Meade is generally
covered in the Ladder Creek area, it is not distinguished on the
geologic map, Plate 1. '
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26 Geological Survey of Kansas

Ground-water supplies are generally available from the Meade
and Sanborn formations where sufficient saturated thickness of
permeable material is present. Irrigation wells of large yield have
been developed in them in the terraces of Smoky Hill River and
in the large buried channel in Scott County. The Meade and San-
born formations probably are generally more permeable than the
Ogallala formation, but are thinner and of smaller areal extent.
They rank second to the Ogallala formation as a source of ground
water in the area.

The silty upland mantle of loess does not contribute water to
wells, but the manner of deposition by wind action has created a
poorly drained topography marked by many shallow depressions.
These depressions collect water during heavy precipitation and
may thus transmit considerable recharge to the underlying Ogallala
formation in the Ladder Creek area.

Dune Sand

Dune sand and some associated silt have been derived by wind
action from sandy parts of the upland Pleistocene deposits, es-
pecially where these deposits have been partly dissected by small
upland ephemeral streams. Where vegetation is thin or where
precipitation is not sufficient to support a grassy turf, the material
is shifted by wind into new dunes.

Sand-dune areas are most prevalent in Greeley and Wallace
Counties. Although small in extent, they form excellent recharge
areas for underlying aquifers because of their high permeability
and poor surface drainage. They lie above the zone of saturation,
however, and therefore are not a source of water for wells in the
area.

Alluvium

The main streams at one time cut channels into the bedrock, and
in them have subsequently been deposited thick beds of fluviatile
material to form the present valleys. These deposits include sand,
gravel, silt, and clay, and they are generally unconsolidated, al-
though some slight compaction has occurred in the deeper parts.
Because of the nature of stream deposition, the constituent materials
have been roughly sorted into discontinuous lenses or cross-bedded
irregular masses of small extent. Generally the coarser gravels lie
on the bedrock floors of the valleys. In places these gravels are
extremely calcareous and become firmly cemented when dry.
Thick beds of clay interbedded with sand are common beneath the
floodplains, whereas thick beds of sand and gravel are generally
present beneath the stream channels.
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Most of the sand and gravel in the alluvium is derived from the
Ogallala formation or from Pleistocene deposits partly composed
of reworked Ogallala. Fragments from the Niobrara formation,
ranging from clay to large boulders, are common in the alluvium
of valleys cut into the Niobrara formation, however. Septarian
concretions found in the alluvium are derived from the Pierre shale.
Fine clay in the alluvial material also may be derived from the
Pierre.

The alluvium is an important aquifer in the Ladder Creek area.
It fills valleys cut into the Ogallala formation, and the two forma-
tions are in hydraulic contact over wide areas. The alluvium lying
between a stream and the Ogallala permits water from the Ogallala
formation to discharge through the alluvium into the stream; con-
versely, when the stream is flooding in normally dry areas, the
Ogallala formation is recharged from the stream by way of the
alluvium. Thus, the alluvium serves as a conduit or medium for
ground-water flow between the Ogallala formation and streams.

SURFACE WATER

LAKES

The many small lakes present in the area are formed by accumu-
lation of precipitation in shallow depressions on the loess plains
and by artificial impounding of streams.

Along the lower reaches of Ladder Creek three lakes are formed
by dams built across the stream. The largest of these, Lake Mc-
Bride, provides recreational facilities in the Scott County State Park
(PL 9A). The stream is dammed in the NW¥% SW¥% sec. 1, T. 18 S.,
R. 33 W,, and the lake extends about 2 miles upstream from this
point. The part of the valley that the lake occupies is deep and has
steep, rocky walls. Chalk of the Niobrara formation forms the
valley floor, and the overlying Ogallala formation forms the walls.
The lake is sustained partly by the flow of springs emanating from
the valley walls near the contact of the Ogallala and Niobrara forma-
tions and partly by small spring-fed streams. The Upper and Lower
Christy Lakes, a short distance upstream from Lake McBride, are
privately owned and are smaller than Lake McBride.

The small lakes (Pl. 9B) on the loess plains are locally referred
to as lagoons and, less commonly, as buffalo wallows. Surrounding
each lagoon are wide turf-covered slopes gently inclined toward
the lagoon but breaking into a short steep slope at the very edge of
the lagoon.

The lagoons range in area from about 1 acre to 300 acres, and the
gentle slopes adjacent to the lagoons cover considerably larger areas.
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Ground-Water Resources, Ladder Creek Area 29

In places small gullies have formed on these slopes, but erosion is
not marked. Road ditches may carry water for several miles to some
lagoons.
STREAMS
Twin Butte Creek

Twin Butte Creek heads in eastern Wallace County and flows
eastward to join Ladder Creek in southeastern Logan County, a dis-
tance of 35 miles. The valley formed by Twin Butte Creek is deep
and wide and is cut into the Cretaceous rocks along most of its
length. Terraces are not well developed; pediment-like surfaces and
buttes form the principal erosional features along this stream. Be-
cause very little of the land is level along its course, most of the
valley is used for grazing. The water in the stream and in nearby
wells is strongly mineralized and is used chiefly for livestock. Be-
cause the walls of the valley and the tributary draws are moderately
steep, and the Cretaceous rocks are virtually impermeable, a large
part of the precipitation in this valley runs off. Flood flows, there-
fore, are of short duration and large volume. Springs and seeps
are common along the valley floor and walls, but few of these have
been developed for water supplies, and most are merely seepage
areas.

Following wet weather, Twin Butte Creek may discharge more
than 1 cubic foot per second for several months, but the rate of dis-
charge gradually diminishes until the flow almost ceases. During
most of a year of high precipitation there is some discharge in the
creek, but in dry years Twin Butte Creek flows only after heavy
precipitation.

Chalk Creek

Chalk Creek heads in eastern Wallace County and flows roughly
parallel to Twin Butte Creek along the Wichita-Logan County line.
The stream is about 40 miles long, and the Chalk Creek valley re-
sembles that of Twin Butte Creek. The stream flows over the
Ogallala formation to a point about a mile west of the Scott County
line, but downstream from that point the stream is incised into the
Niobrara formation. The stream flow probably fluctuates with
changes in ground-water levels, which regulate discharge of springs
and seeps. Flood flows recharge the stream banks, especially in the
area where the stream flows on the Ogallala formation. Such re-
charge is temporary, and the water is discharged back into the
stream after flood runoff has passed.
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Hell Creek

Hell Creek begins in Scott County about 9 miles west of the Lane-
Scott County line and 3 miles south of the Scott-Logan County line.
. The creek flows into Smoky Hill River 3 miles north of the Gove-
Lane County line and 5 miles east of the Gove-Logan County line.
The stream has cut a youthful valley in Cretaceous rocks. The
valley walls are capped by the Ogallala formation and Pleistocene
deposits. Springs maintain a base flow of 1 to 2 cfs in Hell Creek,
but during the summer months high evapotranspiration may dissi-
pate this discharge completely in many stretches.

Ladder Creek

Ladder Creek (Pl 10) heads about 25 miles west of the Colorado-
Kansas line, flows southeastward across Wallace County and west-
ern Wichita County, thence eastward across eastern Wichita County
and western Scott County. Near the midline of Scott County the
stream bends northward and flows due north into Logan County
and then northeastward to its junction with Smoky Hill River. The
stream flows a distance of 100 miles from the head of its longest
tributary, North Fork, to Smoky Hill River. South Fork rises a
short distance inside Colorado and flows eastward to the Wichita-
Greeley County line, where it joins North Fork. An unnamed
tributary heads in northwestern Greeley County and joins the main
stream 6 miles east of the western border of Wichita County. Sand
Creek joins Ladder Creek 6 miles west of the eastern border of
Wichita County, after flowing in a southeastward direction from
southeastern Wallace County. Twin Butte and Chalk Creeks join
Ladder Creek a few miles upstream from its confluence with Smoky
Hill River. North and South Forks of Ladder Creek are ephemeral
and influent, but downstream a short distance from their junction
Ladder Creek is an effluent stream except during extremely dry
summers, when evapotranspiration is great enough to intercept any
ground-water flow into the stream. Even after a succession of
years of abnormally low precipitation, the stream flows during the
winter months. The stream is usually dry upstream from the point
of effluence except in seasons of heavy rainfall when runoff sustains
flow. Twin Butte and Chalk Creeks are the only efluent streams
that flow into Ladder Creek.

The greatest percentage of flow in wet seasons is provided by
surface runoff from seasonal precipitation, which produces a large
volume of discharge for a few days. This is illustrated by Figure 5,

Google

TR T _

e ke




Original from
UNIVERSITY OF CALIFORNIA

Digitized by G()Ogle

216006-sn-pdgasn ssadde/bu03snaityiey mmm//:dily / pazriThip-216009 ‘saiels paiTun Syl UT uTewog dT1And
990LT8€G " ToN/£ZOZ/12uU d1puey 1py//:sdily / LWO OV:TZ LZ-60-E£TOT U0 sesuey Jo ALTSISATUN le pajledausn



QOriginal fram
UNIVERSITY OF CALIFORNIA

Digitized by Google

916006-sn-pdgasn  ssedoe/blo’1snuiTyrey mmm//:diry / pazIiTbhIp-216009 ‘Salels paiTun Yyl UT uTewoq dT1dnd
990/18€9°ToN/LZ0Z/32u 21puey-1py//:sdizy / LWO Ov:TT LZ-60-£ZOT UO Sesuey Jo AJTSIOATUN 1B pajedausy



Ground-Water Resources, Ladder Creek Area 33

a hydrograph of Ladder Creek discharge plotted with daily pre-
cipitation at Leoti from April 1951 to April 1952. Leoti weather
station has continuous records and is closest to the effluent section
of Ladder Creek. The lakes in the lower reaches of Ladder Creek
impound large quantities of runoff and release it slowly to the
stream below the Lake McBride dam. Discharge into the stream
from springs and seeps maintains the base flow. Springs are nu-
merous in the Lake McBride area along the contact of the permeable
Ogallala and the underlying Cretaceous rock where exposed in the
hillsides. Some of these springs have been developed as sources
of potable water.

Flow in Ladder Creek is maintained principally by ground-water
discharge, although flooding from melting snow and ice and heavy
seasonal rains increases stream flow periodically.

During the fall and winter, the discharge of Ladder Creek is
fairly constant except when affected by freezing and thawing. A
low winter flow results from a low stage of the water table; simi-
larly, a high winter flow is dependent on a high stage of the water
table. Very little water is consumed by evapotranspiration before
reaching the stream, nor is there much runoff from precipitation
during the winter; consequently the daily discharge of the stream
remains fairly constant.

The gain of water from the ground-water reservoir is not uniform
along the length of the stream. For this reason, Ladder Creek was
gaged at eight sites to determine the distribution of flow. The sites

TasLe 3.—Discharge measurements at stations on Ladder Creek, in
cubic feet per second.

Station
Dare

L-1 L-2 L-3 L-4 L-5 L-6 L-7 L-8
May 31051, ... | oo |oein o 129 |........
fay 28-29. . .... .| .......[........ 10.1 14.5 14.9 16.3 20.7 33.4
July24. oo e 22 8 320 |........ 153.8
July 1., ... 2.0 9.5 11.3 22.0 26.0 23.3 28.5 325
Nov. 18-20. ' ... 1.4 2.6 6.3 9.1 10.0 12.6 .2d 4.1
Jan.9-10, 1952a.. | 1.3 3.0 6.4 7.1 7.0 11.8 13.0 10.0
eb.Sb. e 7.9 8.3 7.2 8.7 14.2
Feb. 6-8c., 1.0 1.7 4.5 6.6 7.6 8.9 AU P,
Feb.2o . .. o o 12.8 27.4
Mar 18-19e... ... | ... oo 7.8 |........ 13.4 14.8

a. Measurements affected by freezing.
b. Measurements affected by high winds.

. e use of prior weather conditions, the strcamflow on these dates probably was de-
tived from ground water. '

d. No water flowing over Lake McBride dam because of previous artificial lowering of
the lake level.
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are designated by the letter L and a numeral indicating its position
in the series, L-1 being the site nearest the point of effluence and
L-8 the site nearest the confluence of Ladder Creek and Smoky Hill
River. The sites are not distributed uniformly along the length
of the stream, but were established where the hydraulic character-
istics of the stream change and where the stream was easily ac-
cessible by road. The locations of the gaging sites are shown on
Plate 2. Table 3 contains the measured discharges of Ladder Creek
in cubic feet per second at the various sites along its length.
Smoky Hill River

Smoky Hill River heads in Colorado and flows into the Ladder
Creek area as it crosses the Kansas-Colorado border. In Kansas it
flows eastward through Wallace, Logan, and Gove Counties. Ter-
races and pediments border the valley, and the flood plain is nar-
row. The stream has a braided channel filled with coarse sand,
which meanders in a narrow zone in the central part of the valley.
The channel is cut into Cretaceous rocks and filled with Pleistocene
alluvial deposits. During winter, Smoky Hill River flows below its
junction with Rose Creek south of Wallace in Wallace County, and
during wet years, above the junction. During the summer, the river
is generally dry above Ladder Creek because of evapotranspiration,
although Rose Creek flows even during very dry summers.

The large volume of water that flows down this valley during
floods inundates only the narrow flood plain. These floods are
usually the cumulative result of floods of several tributaries, because
a flood on any single tributary would result only in a high level of
flow in the main channel. Probably a greater percentage of pre-
cipitation on the shorter tributaries becomes runoff because they
head in bluffs of impervious Cretaceous rocks. Streams on the up-
land plains have lower gradients and mature valleys, and part of
their flood runoff becomes ground water. A few depression springs
and seeps from the Cretaceous rocks discharge a small quantity of
ground water into the short tributaries.

Because the valley walls are generally impervious, little ground
water is contributed directly to Smoky Hill River. Indirectly, how-
ever, all the ground water discharged into streams in the Ladder
Creek area joins Smoky Hill River and flows from the area at the
eastern boundary.

In the reaches of effluent flow there is little influent seepage from
the stream other than the temporary storage of water in its banks.
West of this area, however, the stream bed is dry most of the year,
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and any water flowing over this part recharges the ground-water
supply in the permeable alluvium.

During the summer months, transpiration by vegetation growing
in the flood plain dries up the stream over much of its length. For
example, the gage on Rose Creek often records flow when the gage
at Elkader shows none.

The flow of Smoky Hill River is not directly diverted at present
(1952), but surface diversions from Rose Creek and future reduc-
tion of the ground-water discharge from the Ladder Creek area may
substantially reduce the discharge of Smoky Hill River at Kansas
highway 23.

Rose Creek

Rose Creek heads about 5 miles south of Sharon Springs in Wal-
lace County and flows 8 miles to its junction with Smoky Hill River
about 6 miles east of Sharon Springs. Rose Creek is a spring-fed
stream and usually flows even in the driest summers.

Downstream from Rose Creek, Smoky Hill River flows continu-
ously except occasionally in the summer months when the flow from
Rose Creek is lost in the Smoky Hill River channel by evapotran-
spiration. An undetermined quantity of water is diverted from
Rose Creek for irrigation.

Salt Creek

Salt Creek flows northward for about 10 miles from its point of
origin 3 miles east of Healy in Lane County to its junction with
Smoky Hill River. The regimen of this stream is similar to that of
Hell Creek. Springs at the base of the Ogallala formation maintain
a base flow not exceeding 1 cfs.

GROUND WATER
AQUIFER TEsTS

The permeability of water-bearing materials can be determined
by laboratory methods (summarized by V. C. Fishel in Wenzel,
1942, p. 56-58) or in the field using the formula developed by Theis
(1935) and later described by Wenzel (1942, p. 94-96). From the
final equation expressing the relation between the drawdown and
the rate and duration of the discharge of a well completely pene-
trating a homogeneous, isotropic aquifer of infinite areal extent,
Cooper and Jacob (1946) developed the following formula, con-
verted to gallon-foot-day units:

_ 264Q t,
T= As logw 't—l
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where T is the transmissibility in gallons per day per foot; Q is
the discharge of the well in gallons per minute; As is the change in
drawdown in feet from time t, to t, expressed in minutes since
pumping began.

The solution of the formula for T is facilitated by plotting on
semilogarithmic paper the water-level measurements collected dur-
ing the pumping period. The time of measurement is plotted on
the logarithmic coordinate and the water level on the arithmetic co-
ordinate. The points should plot as a straight line except for

extremely small values of t. If log,, % is taken over one log cycle,

1
the value of the logarithm becomes unity, and the value of As will
be the difference in water level over one log cycle. The type-curve
solution and the Theis recovery formula were used to check the
results obtained by the preceding method.

Well 16-35-31da, an irrigation well in the Ogallala formation
and owned by H. O. Burns, was pumped approximately 2,000
minutes beginning on August 23, 1952. During pumping and re-
covery periods, water levels in the pumped well were measured by
an electric water-level gage. The measurements are given in Table
10. The rate of discharge as measured by a Collins flow gage
averaged 810 gallons per minute. Maximum drawdown was 38.41
feet, and the specific capacity of the well was 22 gpm per foot of
drawdown. A rate of 840 gpm was measured during the early part
of the test and was used in computing the transmissibility from the
graph (Fig. 6) because 840 gpm probably approximated the yield
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Fic. 8—Graph of drawdown in well 16-35-31da owned by H. O. Burns.
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when the curve of water level versus time followed a straight line.
The transmissibility was computed at about 15,000 gpd per foot.

Well 17-34-2dc, an irrigation well in the Ogallala formation and
owned by C. W. Watkins, was pumped for about 30 hours be-
ginning on October 8, 1951. Water levels in the well were measured
during pumping and for 40 hours after pumping ceased. The
measurements are tabulated in Table 13. The rate of discharge as
measured by a Collins flow gage averaged 744 gpm, the maximum
drawdown of water level was 19.15 feet, and the specific capacity
of the well was about 39 gpm per foot of drawdown. The pumping
rate during the period when the drawdown curve approximated a
straight line was 762 gpm, and this yield was used in computing a
transmissibility of about 40,000 gpd per foot from the plot of the
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Fic. 7.—Graph of drawdown in well 17-34-2dc owned by C. W. Watkins.
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e

drawdown data (Fig. 7). The plot obtained from the recovery data
was not sufficiently near a straight line to permit use of the Theis
recovery formula.

Well 18-32-7ac, an irrigation well in the Ogallala, Sanborn, and
Meade formations and owned by S. W. Filson, was pumped for
more than 27 hours beginning on August 28, 1951. Water levels
in the pumped well were measured during the pumping period and
for 15% hours after pumping ceased. The measurements are given
in Table 14. Discharge averaged 1,170 gpm as measured by a Col-
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lins flow gage, maximum drawdown was 23.71 feet, and specific
capacity of the well was 49.4 gpm per foot of drawdown. Power
failure stopped the pump for 40 minutes during the test, and an aver-
age discharge of 1,140 gpm, which takes into consideration the
period of zero discharge, was used to compute the transmissibility.
A transmissibility of about 130,000 gpd per foot was computed from
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Fic. 8.—Graph of drawdown in well 18-32-7ac owned by S. W. Filson.

the plot of the drawdown data ( Fig. 8), which checked closely with
values obtained from the type-curve and Theis recovery methods.

Aquifer tests were made using well 17-32-5ab, owned by Mrs.
Estes Christy, and well 17-33-28cd, owned by Lloyd Stockwell. The
water-level measurements collected during these tests are tabulated
in Tables 11 and 12. The values for transmissibility that were ob-
tained could not be checked by another method; hence these two
tests are not regarded as reliable.

Performance data for all the tests are summarized in Table 4.
The transmissibility values for the Ogallala formation obtained from
the two most reliable tests are 15,000 and 40,000 gpd per foot. The
value for transmissibility for the combined Ogallala, Sanborn, and
Meade formations is 130,000 gpd per foot.
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TABLE 4.—Results of aquifer tests.

Wreir Nousen 16-36-31da | 17-32-5ab | 17-33-28cd | 17-34-2dec 18-32-7a0
Aquif Ogallala Ogallala Ogallals Ogallala M(:nd d
Aquifer e, aD:
- Sanborn
Drawdown at end
of test (feet)....... .. 36.10 23.39 36.44 19.10 23.67
Average discharge

(&Pm). ...t 810 450 775 744 1,170

Duration of pumping )
(mionutes). .......... 2,000 + 1,480 660 1,805 1,651%¢

Specific capacity (
i ‘&;’m)

per foot of draw 22.5 19.3 21.3 38.8 49.4
Transmissibility

(gpd per foot). .. .. .. 15,000 |............ EEE R 40,000 130,000
Saturated thickness

feet)............... 102 100 100 90 185
Permenbility

igpd per square foot) 150  |............ e R 440 800

DrepTH TO WATER

The measured depths to water range from slightly less than a
foot to 246 feet (Pl 2). The greatest depth to water is near the
western edge of the area. The depth to water is generally less than
20 feet in the flood plains of the efluent streams and.in the topo-
graphical depressions near Scott City. The water table is between
80 and 150 feet deep below most of the upland area and between
20 and 80 feet deep below the upland plain adjacent to effluent
streams.

The depths to water in Chalk and Twin Butte Creek valleys and
in the small tributary valleys of Smoky Hill River are 10 to 20 feet.
In a few wells in southern Logan County, depth to water is less than
75 feet. In Ladder Creek valley westward from the Wichita-Greeley
County line the depth to water is greater, reaching a maximum of
140 feet below the channel near the Colorado-Kansas border.
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CONFIGURATION OF THE WATER TABLE AND MOVEMENT
oF GROUND WATER

The configuration of the water table in the Ladder Creek area
is shown in Plate 4 by means of contours referred to sea level.
These contours are based on measurements of water levels in wells
during the period May-August 1951. The configuration of the water
table is determined chiefly by: (1) the shape of the underlying
aquiclude; (2) local differences in permeability in the aquifer;
(3) ground-water discharge into streams; (4) variations in the
amount of recharge from precipitation that infiltrates through
ephemeral stream valleys, depressions, and upland plains; and (5)
discharge from wells.

The principal feature of the shape of the water table in the area
is an eastward slope approximating the slope of the land surface and
the buried surface of the Cretaceous rocks. The slope is about 10
feet per mile in western Wallace and Greeley Counties. From the
middle of Greeley County east to the middle of Scott County the
slope is nearly 13 feet per mile, and from here to the middle of
Lane County, the slope is again 10 feet per mile.

Several unusual features contrast with the generally smooth
easterly slope of the water table in the Ladder Creek area. One
is an isolated water-table high, just east of the Lake McBride area,
which is due to localized recharge from extensive upland plains
that lack surface drainage. A second irregular feature is a general
flattening of the water table in the vicinity of Scott City due to the
presence of the permeable Pleistocene sand and gravel deposits.
Another contributing factor may be a north-trending ridge on the
Cretaceous surface, which may act as a barrier to the eastward
movement of ground water.

In southwestern Wallace County, saturated materials are thin
or absent, but not enough information is available to delineate the
area accurately. The general shape and location are shown on
Plate 5. Higher recharge from the present valley in the area prob-
ably is responsible for the presence of ground water in the vicinity
of well 15-42-16ad.

In the western part of the Ladder Creek area the water-table
contours are convex downstream at their crossing of certain minor
upland drainage ways, indicating localized recharge in these areas.
Examples are shown in T. 16 S.,, R. 40 W, and in T. 15 S., R. 39 and
40 W. (Pl 4).
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The movement of water in the zone of saturation, or ground-
water reservoir, is perpendicular to the contours drawn on the
water table. Plate 4 shows that, except for local minor variations,
ground water moves eastward in the Ladder Creek area. In areas
adjacent to Ladder Creek in Wichita County, the water table slopes
slightly to the northeast or southeast and contributes a small amount
of water to Ladder Creek. In the western part of Scott County
the water table slopes eastward at approximately the same gradient
as Ladder Creek valley, and the gain in streamflow from ground
water is negligible. Downstream from the point where the stream
starts its northward path in the central part of Scott County, how-
ever, the ground-water contribution to the stream increases rapidly.
In this section the stream flows below the level of the water table.
The rate of movement of ground water in the Ogallala formation,
estimated from data of the aquifer tests, probably ranges from
about 40 to 400 feet per year.

In the Ladder Creek valley a fill of alluvial sand and gravel over-
lies the Ogallala formation. Although no test or quantitative data
are available on the permeability of this sand and gravel, it is
probably more permeable than the Ogallala materials. The test
holes drilled in the Smoky Hill River valley penetrated large quan-
tities of clean, coarse, saturated sand and gravel of relatively high
permeability. Slichter (1905, p. 5) determined the average rate of
movement of the underflow in similar deposits with similar water-
table gradients in the Arkansas River valley to be 8 feet per day.
By use of this figure for the velocity in the Smoky Hill River valley,
the movement of water across section A-A’ (Fig. 9) is computed to
be approximately 1 cfs. Less water moves across the sections near
Elkader and Wallace (Fig. 9, sections B-B’ and C-C’).

"FLucruAaTIONS OF THE WATER TABLE

The water table fluctuates in response to recharge to or discharge
from the ground-water body either by natural or by artificial means.
Changes in atmospheric pressure also cause minor fluctuations in
water level. In the Ladder Creek area typical long-term fluctua-
tions in the water table are shown by the hydrographs of Figure 10.
Well 18-33-12ad shows a gradual decline of water level from a
depth of about 44.0 feet below the land surface in 1939 to 58.0 feet
in 1949, After 1949 the water level rose sharply to a depth of 45.0
feet at the beginning of 1952. Well 18-33-12ad is an irrigation
well, but it has not been pumped much in recent years. The water
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The water levels in most wells throughout the area were higher
in 1952 than at any previous date of measurement, indicating that
excessive precipitation in 1951 added more water to the ground-
water reservoir than was discharged in the same period. Similarly,
the gradual decline in well 18-33-12ad until 1949 represents a de-
crease in storage as a result of pumping for irrigation. A decline
during this same period is evident in other wells near Scott City,
where many irrigation wells have pumped water during part of the
year.

Fluctuations in water level due to changes in atmospheric pres-
sure are illustrated in Figure 11. Well 18-34-1cb? is an unused
irrigation well having a depth to water of 97.5 feet and a total
depth of 160.7 feet. The loess cover and adjacent impermeable
beds in the Ogallala in the vicinity of this well form a reasonably
effective confining layer virtually sealing the underlying aquifer.
Changes in atmospheric pressure are exerted on the aquifer through
the loess cover and impermeable beds in the Ogallala but are
damped and are therefore less effective than the direct pressure
changes applied to the water level in the open well casing. As a
result, the water level in the well fluctuates as a partially effective
barometer. The magnitude of this effect is appreciable in well
18-34-1cb?, but in well 17-33-22bb, which is situated in Ladder
Creek valley on a knoll of Ogallala materials that has no loess
cover, the barometric effect is slight.

RECHARGE TO GROUND WATER

Of the total precipitation that falls on the land surface, some
is evaporated directly into the atmosphere, some is stored tempo-
rarily in the soil whence it subsequently evaporates and transpires,
some runs off in surface streams, and some infiltrates to the zone
of saturation and recharges the ground water.

In the Ladder Creek area, recharge results from infiltration into
the aquifer in several different ways. Some water from precipita-
tion percolates downward directly from the surface on which it
falls. Some of the precipitation first collects in shallow undrained
depressions and then percolates down to recharge ground water.
Influent seepage from streamflow in the channels above the water
table adds considerable recharge to ground water.

Infiltration acts under the force of gravity and molecular attrac-
tion. It is dependent upon the size and characteristics of soil par-
ticles and the duration and intensity of precipitation. Coarse-
grained soils composed of sandy materials generally permit greater
infiltration than fine-textured soils. Soils rich in organic content
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and uncultivated soils generally are favorable to infiltration. The
rise in the water table due to recharge lags behind the rainfall be-
cause of the time required for the rainfall to infiltrate the soil and
move downward to the water table. Recharge may occur upgradi-
ent on the water table from a well, and hence considerable time
may be required for the recharge to affect the water level at the
well.

In the uplands of the Ladder Creek ared, runoff is low and water
collects in the undrained depressions, from which some water
evaporates and some infiltrates slowly into the underlying forma-
tions. On the upland surface, the depressions are the most favor-
able areas for recharge from infiltration and percolation. The cen-
tral parts of the smaller depressions may be underlain by relatively
impermeable compact soil and silt that permit little or no recharge
by infiltration. In some ponds, the water may be completely
evaporated. When heavy precipitation fills the depressions with
water beyond the central silted area, however, recharge may be
considerable. The larger depressions seem to admit water through
seepage more readily than smaller ones. Probably much of the
loess cover has been removed by erosion from the large depressions,
and water infiltrating down has a more direct connection with
permeable materials below. Evidence of recharge from depres-
sional areas is demonstrated in the hydrograph of well 18-33-12ad
(Fig. 10), which is situated in such an area.

A discussion of recharge in depressions in Scott County was pre-
viously presented by Waite (1947, p. 70-72). He referred to the
work of White, Broadhurst, and Lang (1940), who made a study of
similar depressions on the High Plains in Texas. From study of
several hundred test holes in these depressions, White, Broadhurst,
and Lang (1940, p. 7) found the following conditions:

. . The bottom of most of the depressions is covered with deposits
of sxlt and soil, in places resembling gumbo and ranging from 2 to 10 feet
in thickness. After the ponds become dry, fractures and crevices several
feet in depth frequently develop in their beds. In some of the depressions
small sinks, apparently developed by solution channelling in the underlying
caliche deposits, are present. These crevices and solution channels may pro-
vide a pathway for the downward movement of water for a time after the
ponds are filled, although they may become sealed after water has stood over
them for several days. . . . In some of the ponds the rate of decline
was small and apparently was due mostly to losses from evaporation. In
others, it was quite rapid, amounting in some cases to 2 inches or more a
day for 10 days or so after the rains and then gradually slowing down.

The beds of caliche such as were found under some of the Texas
depressions are not present in the Ladder Creek area. Recharge

Google



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

916006-sn-pdgasn ssadde/ba0 1snaiTyley -mmm//:dily / pazratbip-21b6009 ‘sa21els palTun Syl UT uTewoq dT1qnd
990/T8€9°ToN/LZ0OZ/Idu d1puey-1py//:sdizy / LW9 Ov:TC LT-60-£ZOC U0 sesuey Jo AITSUSATUN J€ pajedaus)



Ground-Water Resources, Ladder Creek Area 49

tation, averaged for Scott City, Leoti, and Sharon Springs, was
26.90 inches. Computations based on these figures indicate that
the quantities involved in the water budget of the Ladder Creek
area during 1951 were of the order of magnitude given below.

Inches

Evapotranspiration ... ... ... ... ... ... ... 25.94
Direct ranoff .. ... ... ... .. ... ..., .82
Recharge (ground-water runoff) .. = . .14
Total ............ ... ... . ... ... ... 26.90

In 1951 the recharge was somewhat higher than indicated above,
and the storage in the aquifer increased. The aquifer in the Ladder
Creek area is also replenished by ground-water inflow from the
west; hence precipitation west of the area also contributes an un-
determined quantity of water. Similar computations based on
streamflow records for the upper Smoky Hill River basin at Elkader
for a drainage area of 3,555 square miles give a recharge figure of
0.16 inch (approximately % inch) for 1951 and a smaller amount
for a normal year.

Recharge from the return of water applied to the land for irri-
gation is estimated to approach 25 percent of the applied water
in the Safford Basin, Arizona (Turner and others, 1941). In that
locality the irrigation water is distributed in relatively long ditches
over alluvial soils that are probably very permeable. Inasmuch
as the upland plain in the Ladder Creek area is thickly mantled
by loess and has a dense soil, recharge probably does not exceed
an average of 10 percent of the applied water. On the irrigated
lands in the flood plain of the area where the soils are more sandy
and flooding of hay crops is practiced, the percentage of applied
water that recharges the aquifer is likely to be somewhat greater.

DiscHARGE OoF GROUND WATER

In the Ladder Creek valley, ground water is discharged from the
zone of saturation by (1) evaporation from the water table where
it is close to the land surface, (2) transpiration by vegetation, (3)
discharge through springs and seeps, (4) discharge into surface
streams, (5) withdrawal by wells, and (6) movement underground
from the area.

Where the water table lies within a few feet of the land surface,
ground water may evaporate from the capillary fringe overlying the
zone of saturation. Where the water table lies within a few inches
of the land surface, water may evaporate directly from the zone
of saturation, especially from porous loose soils on warm dry days.
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The flood plains of streams and dry stream channels in the Ladder
Creek area are particularly favorable for such evaporation. In up-
land areas evaporation from the zone of saturation is not possible,
owing to the fact that the water table is several feet below the land
surface. The amount of water evaporated directly from the ground-
water reservoir is probably small compared to other means of
ground-water discharge.

During the growing season, plants transpire ground water ex-
tensively in the major stream valleys in the area. In the Ladder
Creek valley, cottonwood trees and many scattered fields of alfalfa
transpire sufficient quantities of water to dissipate several inches,
or even several feet, of water from storage in the aquifer adjacent
to the stream channel. The lowering of the water table by tran-
spiration greatly reduces the ground-water discharge into the
stream, and the streamflow during the growing season in much of
the area is chiefly direct runoff from storms. The base flow in the
channel increases markedly in the fall and winter when transpira-
tion ceases. Transpiration does not occur from the water table
underlying upland areas, but the soil moisture lost by transpiration
on the uplands must be replaced before any water can percolate
downward to the water table.

The quantity of ground water discharged through springs and
seeps in the Ladder Creek area is large but not accurately deter-
minable. Data for several springs in the area are given in Table 5.

Springs occur at several. places in the upper parts of Chalk and
Twin Butte Creek valleys where the land surface and water table
intersect. A spring in sec. 23, T. 18 S, R. 42 W., occurs at the origin
of efluent flow in South Fork of Smoky Hill River. Downstream
this flow is frequently dissipated by evapotranspiration and by seep-
age into sandy channel deposits. Local residents report that flow
from the springs has been continuous at least since 1901. Two
springs in Ladder Creek valley, 17-34-17dc and 17-33-15ac, can be
classified as depression springs. In spring 17-34-17dc water issues
from the Ogallala formation and in spring 17-33-15ac from alluvial
valley fill, at points where the water table intersects the land sur-
face. Probably there are other similar springs in the Ladder Creek
valley.

Springs occur at many localities where the contact between the
Ogallala formation and the underlying impermeable chalk of the
Niobrara formation or the Pierre shale has been exposed by erosion.
Such springs are found in Rose Creek valley and along Eagle Tail
Creek, which flows through Sharon Springs. The springs along
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Ladder Creek in the Scott County State Park issue from the Ogallala
formation at its contact with the underlying impermeable Niobrara
formation. One of these, called the Big Spring, is reported to yield
400 gpm. In the Lake McBride area in the Scott County State Park,
the discharge of Ladder Creek increases considerably, owing in part
to the increments of flow from springs in the main valley and similar
smaller springs along tributary canyons. A part of the increase in
streamflow in this area, however, probably results from movement
of water from the Ogallala formation into the alluvial fill of the
valley and thence into the stream.

Many springs rise in other tributaries of Smoky Hill River, par-
ticularly in Hell and Salt Creeks in the eastern part of the area. The
contribution from the Ogallala formation by such spring discharge
to the flow of Smoky Hill River east of Ladder Creek is considerable.

In the Lake McBride area some water from the ground-water
reservoir is discharged to Ladder Creek through the alluvium. The
zone of saturation contributes ground water to the entire effluent
length of the stream in this manner. If this contribution to the
stream flow is ultimately diverted by pumping for irrigation, there
will be no base flow, and direct runoff alone, then, will constitute the
discharge of the stream. Throughout the efluent part of Ladder
Creek most of the ground-water discharge comes from the zone of
saturation in the alluvium in the valley. Alluvium of the Ladder
Creek valley has a maximum width of about 2,000 feet. The alluvial
fill in the valley is 20 to 30 feet thick at the north end of Lake Mc-
Bride and as much as 30 feet thick in western Scott County and in
Wichita County. In a few places the alluvium is very thin or absent,
and the Ogallala formation is exposed.

Withdrawal of ground water by wells in the Ladder Creek area
is increasing annually. By the end of 1951, irrigation wells in the
Ladder Creek area numbered 91. The total area irrigated was
about 18,000 acres, and in a year of normal rainfall each irrigated
acre requires approximately 1 acre-foot of water. Withdrawal of
ground water by domestic and stock wells is negligible in compari-
son to withdrawal for irrigation. Leoti and Sharon Springs are the
only cities in the area that use ground water for public supplies.

Discharge by underflow in the alluvium of Smoky Hill River at
the eastern boundary of the area probably amounts to less than 1 cfs
or less than 726 acre-feet per year.
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54 Geological Survey of Kansas

CHEMICAL QUALITY OF THE WATER

By RoBerT A. KRIEGER

The ground and surface waters of the Ladder Creek area were
sampled at the 44 points shown on Figure 12, and the results of
analyses of these samples are given in Table 6. The wells that were
sampled are listed by well location number and under geologic
source. The results in equivalents per million are given in Table 7.

CHEMICAL CONSTITUENTS IN RELATION TO UsSE
Hardness

The most important basic ion in the ground waters of the area is
calcium. Calcium and magnesium are the cause of most hardness
of water. These two ions combine with soap to form an insoluble
curd or scum, and therefore the use of hard waters results in ex-
cessive soap consumption. Calcium in these waters ranged from
33 to 573 ppm and magnesium from 10 to 100 ppm. The bicarbon-
ate ion, which is the principal anion in the ground water, ranged
from 170 to 453 ppm. Hardness equivalent to the bicarbonate is
carbonate (“temporary”) hardness; the rest is noncarbonate (“per-
manent”) hardness. Noncarbonate hardness results from the so-
lution of compounds other than the bicarbonates of calcium and
magnesium. Sulfate, chloride, and nitrate ranged from 17 to 1,760
ppm, 3.5 to 185 ppm, and 1.6 to 240 ppm, respectively. A high
sulfate content may indicate that the water has dissolved gypsif-
erous materials.

Nitrate

Excessive nitrate content in water may be an indication of pollu-
tion. Whether polluted or not, water high in nitrate is undersirable
for domestic supplies because of its toxic effect on some infants
(Comly, 1945). According to Comly, waters containing nitrate
amounting to more than 45 ppm should not be used in infant
feeding. Only two samples analyzed (17-33-1bd and 16-32-32dc)
had greater concentration of nitrate.

Fluoride
Fluoride in concentrations of about 1 ppm in drinking water used
by children during the calcification of the teeth prevents or lessens
the incidence of tooth decay; concentrations greater than 1.5 ppm
may cause mottling of the enamel. Fluoride in waters of the
Ladder Creek area ranged from 0.8 to 2.8 ppm.
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Ground-Water Resources, Ladder Creek Area 61

few, those available show that the relation of sulfate to dissolved
solids is very similar to that in water from the alluvium. The pro-
portion of sulfate to dissolved solids in the more concentrated waters
from wells in the Ogallala formation is somewhat greater than in
water from the Niobrara formation and alluvium.

In Figure 16, the relation between chloride and dissolved solids

000

3

7 —_

6

5

l4

3 L WLH_ ]

73

(A)Niobrara Ix
: /
J “Alluviym (x)
j 100 /
s 9 —~—1 BENE

d A
/4 I oo
w : / 4
0 A Ogallala (o) ‘\h/
T s
g 3 / o A HL
z /

2
- y
W
o o% ;
« (
S 3
T 109 7
O

E——

i o]

5 o/ A 7 % t

4

)
RVany !
/ /
X
; +
A |
x |
2 3’/4 5 6789 2 3 4 56789
100 1000 10,000

DISSOLVED SOLIDS, IN PARTS PER MILLION

Fic. 18.—Relation of chloride to dissolved solids in ground water.
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62 Geological Survey of Kansas

in the ground waters is shown. The relation of chloride to dis-
solved solids of waters from the alluvium and the Ogallala forma-
tion is very similar.

Hardness of the waters from the Niobrara and Ogallala forma-
tions and the alluvium was very similar in relation to dissolved
solids, as shown in Figure 17.
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Fic. 17—Relation of hardness as CaCOs to dissolved solids in ground water.

CHEMICAL QuALITY IN RELATION TO MOVEMENT OF GROUND WATER

The ground water moves east by south generally in the direction
of a line drawn from the northwest corner of 15-42-8 to the south-
east corner of 16-31-36 (Fig. 12). The location of each well along
the base line, as indicated by a perpendicular drawn from the well
to the base line, was plotted as abscissa, and the concentrations in
parts per million of sulfate, chloride, and hardness were plotted as
ordinates in Figures 18, 19, and 20, respectively.

The concentration of sulfate increases gradually from west to east
(Fig. 18). In the Ogallala formation, the sulfate shows a relatively
abrupt but slight increase between 20 and 30 miles from the western

Google



Original frem
UNIVERSITY OF CALIFORMNIA

Digitized by GOOS[E:

916006-sn-pdgasn ssadde/bao 1snaiTyiey -mmm//:d1y1y / paztatbrp-21b009 ‘salels palTupn Byl UT uTewoqg 2T1gnd
990/T8€9°ToN//LZ0Z/13uU d1puey-1py//:sdily / 1W9 Or:TZ LZ-60-£ZOZ U0 sesuey JO AITSISATUN 1B paledau=9



Original from
UNIVERSITY OF CALIFORNIA

Digitized by Google

916006-sn-pdgasn  ssedoe/bao 1sniiTyrey - mmm//:diy / pazTiThIp-216009 ‘Salels paiTun Yyl UT uTewoq dT1qnd
990/T8€G " T2N/LZ0TZ/I3u d1puey-1py//:sd1ly / LW OF:T1Z LT-60-E£COC UO sesue)y Lo ALTSISATUN 1e paledausn



Ground-Water Resources, Ladder Creek Area 65

edge of the state,.and at 40 miles from the west border the sulfate
concentration becomes approximately constant. In the alluvium, the
steady increase of the sulfate content conforms with the downstream
increase in Ladder Creek. The data for the Niobrara formation and
Sanborn and Meade formations were not sufficiently widespread
to indicate any trends.

Chloride in water from the Ogallala formation showed trends
similar to that for sulfate (Fig. 19). After the increase at 20 to
30 miles, the chloride concentration showed a slight tendency to
decrease at 50 miles from the western edge of the state. This may
be due either to an exchange of chloride ion for some other ion
or, more likely, to a dilution by less concentrated waters. Chloride
increased slightly in the alluvium with distance from the western
boundary; chloride data for the Niobrara formation and Sanborn and
Meade formations were too meager to show any significant trends.

Hardness in water from the Ogallala formation and the alluvium
showed a slight but steady increase with distance from west to
east (Fig. 20). :

CHEMICAL QUALITY IN RELATION TO GEOLOGIC SOURCE

Samples of water were obtained from the Niobrara formation,
Ogallala formation, the Sanborn and Meade formations undifferen-
tiated, and the alluvium along streams in the area. In addition,
several water samples were obtained from the streams that drain
the area.

Niobrara Formation

Only a few wells obtain water from the Niobrara formation.
Consequently, only four water samples from this source were ob-
tained, and it is uncertain whether well 15-32-19bd yields water
from the Niobrara formation or alluvium or both. The data avail-
able show that the composition of the water from the Niobrara
formation differs considerably from place to place. Well 14-34-26aa
yielded water containing 1,440 ppm sulfate, but samples from two
other wells contained only 177 and 89 ppm of sulfate. Insofar as
conclusions can be drawn on the basis of three samples, the water
from the Niobrara formation seems to contain more dissolved ma-
terial than water from the Ogallala formation. The principal anions
are bicarbonate and sulfate; calcium is the principal cation.
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Ground-Water Resources, Ladder Creek Area 67

Ogallala Formation

The Ogallala formation is very calcareous; consequently, the
action of dissolved carbonic acid produces a water whose dissolved
material is relatively rich in calcium, magnesium, and bicarbonate.
The total amount of dissolved material in water from the Ogallala
formation, however, is generally less than that in water from other
sources in the area. Calcium and bicarbonate are the principal
ions in the water from the formation, ranging in concentration from
33 to 84 ppm and 170 to 248 ppm, respectively. The amount and
proportions of dissolved material were nearly uniform, as shown
in Figure 13. The Ogallala formation yields water of the best
quality and most nearly uniform chemical composition of all the
ground-water sources in the Ladder Creek area.

Sanborm and Meade Formations Undifferentiated

Two wells and one spring from which samples were obtained are
believed to draw water from the Pleistocene deposits (Sanborn
and Meade formations), although one of the wells, 18-32-7ac, may
vield water from the Ogallala formation also. Water from this well
contained 226 ppm of bicarbonate and 39 ppm of sulfate; water from
the spring (13-37-23bb) contained 255 ppm of bicarbonate and 212
ppm of sulfate. The waters are hard.

Alluvium

The concentration of dissolved material in the six samples of
water from the alluvium ranged from 324 to 3,190 ppm. Water in
the alluvium along Ladder Creek was of better quality than that
obtained from the alluvium in the valleys of Chalk and Twin Butte
Creeks, as the samples from the latter two were gypsiferous in
addition to containing considerable calcium bicarbonate. All the
water is very hard.

Waters from the alluvium contained 0.7 to 2.8 ppm of fluoride,
the maximum being somewhat more than the maximum limit set
by the U. S. Public Health Service for acceptable public water
supplies.

The streams in the Ladder Creek area were sampled at or near
base flow stages. The chemical characteristics of the surface waters
would then be similar to water from wells in the alluvium. Chalk
and Twin Butte Creeks were high in sulfate and low in bicarbonate.
The water in Smoky Hill River was somewhat gypsiferous and was
of poorer quality than the water in Ladder Creek.
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68 . Geological Survey of Kansas

CuemicaL Quarrty IN ReEraTION TO USE

The Ladder Creek area provides water for irrigation, stock, and
domestic use. Water from the Ogallala formation is the best for
irrigation. It is low in boron, and values for percent sodium range
from 10 to 39. The specific conductance of the samples analyzed
ranged from 350 to 2,720 micromhos, but values for all except one
sample were below 757 micromhos. Waters from the alluvium
generally are less suitable for irrigation because of high salinity.
Most waters from the Niobrara formation and from the Sanborn and
Meade formations can be used for irrigation but are less suitable
than water from the Ogallala formation. No high-boron waters
were found. All the waters are suitable for livestock except those
containing excessive sulfate, which may be unpalatable.

The U. S. Public Health Service (1946), in setting up standards
of quality for drinking water used on interstate carriers and for
public supplies in general, stated that the following chemical sub-
stances should not exceed the stated concentrations:

Concentration

(ppm)
Iron and manganese together . .. . .. .. ... 0.3
Magnesiom . .. ..., ... .. ... .. ... 125
Chloride ....... ... .. ... ... ... ... ... .. ... 250
Sulfate ........ ... .. ... ... ... .. ... ... 250
Fluoride ...... .. .. ... . ... ... ............ 15

Total solids should not exceed 500 ppm, but 1,000 ppm is acceptable
if water of better quality is not available. Most of the waters meet
the U. S. Public Health standards with regard to all the ions except
sulfate and fluoride. The largest number fail to meet the standards
because of high fluoride concentrations; of 22 samples analyzed for
fluoride, 11 contained more than 1.5 ppm.

IRRIGATION DEVELOPMENT

In the Ladder Creek area, irrigation from wells was not practiced
extensively until after World War II. In the region to the south,
in Scott and Finney Counties, irrigation was common before 1920.
Between 1930 and 1940 several irrigation systems were installed
north of Scott City, and many small shallow irrigation wells were
drilled in Wichita and Wallace Counties in stream valleys. A typical
irrigation system in the Ladder Creek area is shown in Plate 11.

Since 1940 the practice of intensive agriculture using irrigation
from wells to augment the rainfall even in years of above-normal
precipitation has been increasing. This permits the raising of such
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70 Geological Survey of Kansas

crops as corn, sugar beets, alfalfa, and beans, and the use of irri-
gated, planted grassland as pasture. Irrigation agriculture yields
a greater return than the planting of dry-land crops such as wheat
and sorghum but requires the use of more water per unit area. In
wet years, the pumping of those wells that irrigate dry-land crops
is negligible, but those irrigating high-yield crops will pump large
quantities of water even in years of above-normal rainfall.

In recent years the practice of test drilling to select those parts of
the aquifer most suitable for well development has preceded the
construction of irrigation wells because of the heterogeneous nature
of the aquifer and the large range in thickness of the saturated
material from nearly none to 160 feet. The wells are drilled chiefly
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by hydraulic-rotary methods, cased with 16- to 24-inch steel casing
perforated throughout most of the saturated zone, and gravel
packed to facilitate the flow of water into the casing. Turbine
pumps having two to five stages are commonly used, and these
are powered by engines using a variety of fuels, chiefly diesel
fuel, propane, or butane. The use of electricity and natural gas is
restricted to the areas where these sources of power are readily
available. Very few gasoline engines are used to' power the newer
installations.

Figure 21 shows graphically the increase of irrigated acreage
during the period 1933-51. A series of drought years, or even
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years of normal precipitation, may stimulate a greatly increased
rate of drilling of irrigation wells. The development of ground-
water irrigation is related also to the farm economy and to the
availability of pumping equipment, but these two factors will
probably not adversely affect the use of ground water for irrigation
in the near future. _

Irrigation from wells in the area is still in the initial phases de-
spite the great increase in the acreage of irrigated lands since 1945.
The U.S. Bureau of Reclamation has estimated that 435,000 acres
of land is suitable for irrigation in the area, of which only about
26,000 acres, or about 8 percent, was developed by the end of 1951.
Of this 26,000 acres only 18,000 acres is irrigated annually.

The development of additional ground-water irrigation in the
Ladder Creek area depends on the amount of water that can be
pumped perennially from the ground-water reservoirs. This
amount depends in turn on the long term rate of ground-water
replenishment from precipitation, from infiltration from streams,
and from movement of ground water into the Ladder Creek area
from adjacent areas.

The construction of new wells and the additional development of
irigation from ground water must also be limited to those areas
where the saturated water-bearing materials have a fairly large
thickness. The saturated thickness of the water-bearing Tertiary
and Quaternary deposits overlying Cretaceous bedrock is shown
areally in Plate 5. The isopachous contours showing saturated
thickness were prepared by superimposing the water-table con-
tour map (Pl. 4) on the map showing the configuration of the sur-
face of the Cretaceous rocks (Pl 1) and drawing the contours
through points of equal thickness. The water-bearing materials
have a thickness of as much as 160 feet in northern Greeley County
and southern Wallace County about 12 miles east of the Colorado-
Kansas line. Between contour lines representing zero thickness
of saturated material the water table probably is absent.

RECORDS OF WELLS

Descriptions of the wells inventoried in the Ladder Creek area
are given in Table 8. All reported information was obtained from
the owner or tenant. Measured depths of wells are given to the
Dearest tenth of a foot below measuring point; reported depths are
given in feet below land-surface datum. Measured depths to water
level are given to the nearest tenth or hundredth of a foot; reported
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depths are given in feet.

Geological Survey of Kansas

system is given on page 11.

Wells inventoried in the Ladder Creek area total 714, distributed

by counties as follows:

Google

County Number of wells
GCove ... . 9
Greeley o e 68
Lane ... .. ... .. ... 37
Scott ... .. ... L 248
Wallace . .. ....... ... ... L 98
Wichita . ... . . ... ... 170

An explanation of the well-numbering
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Ground-Water Resources, Ladder Creek Area 101

RECORDS OF WATER LEVELS IN OBSERVATION WELLS

The measurements of the water levels in 79 wells in the Ladder
Creek area are given in Table 9. This table includes measurements
from the beginning of record for each well through March 1952,

Water-level measurements collected in the aquifer tests are tabu-
lated in Tables 10, 11, 12, 13, and 14.
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Ground-Water Resources, Ladder Creek Area

TABLE 9.—Continued

103

Lane County

Date Water level Date Water level
16-28-29cd
Aug. 14,1048.. . ................. 82.15 Dec. 18,1951.................. 80.30
16-28-30ac
Aug. 14,148.................... 78.50 Dec. 18,1951.................. 76.69
16-29-3be
Bept. 2,1048.................... 24.23 Dec. 18,1951.................. 23.38
16-29-17dd
Sept. 1,1948.................... 20.14 Dec. 18,1951.................. 18.20
16-29-26bb
Sept. 1,1048.................... 8594 Dec. 18,1051.................. 82.89
16-20-28da
Bept. 1, 1948.................... 93.23
16-29-30ab
Bept. 2,1048.................... 38.25 Dec. 18,1951.................. 36.32
16-29-31bd
Sept. 1,1048.................... 52.04 Dec. 18,1951.................. 50.90
16-29-33be
Sept. 1,1048.................... 89.32 Dec. 18,1951.................. 88.20
16-30-8cb
Aug. 27,1048...°. ... ... ... 8.00 Dec. 18,1951.................. 6.80
16-30-11cc
July 2¢,1048.................... 7.00 Dec. 18, 1951.................. 6.80
16-30-13ad -
July 21,1048.................... 101.00 Dec. 18,1951.................. 99.49
16-30-17da
Aug. 27,1948.................... 9.79 Nov.16,1951.................. 8.05
16-30-22ab
Sept. 2,1048.................... 27.45 Nov.16,1951.................. 25.39
16-30-27a4
Sept. 1,1048.................... 107.48 Nov.16,1951.................. 106.45
16-30-30dd
Aug.27,1048.................... 116.15  Nov.16,1951.................. 114.26
16-30-32d4
Bept. 0,1048... ................. 111.58  Nov.16,1951.................. 110.05
16-30-350c
Bept. 2,1048.. ... ............... 108.00 Nov.16,1951.................. 106.30
17-29-5be
Sept. 11088, 92.16  Dec. 18,1951.................. 90.77
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106 Geological Survey of Kansas

TasLE 9.—Continued
Scott County—Continued

Date Water level Date Water level Date Water level

17-32-5ab

May 21, 1951...... 106.79 Aug. 10, 1951.... 106 90 Dec. 13, 1951.... 105.58

June 7 ........... 106.72 Sept.12......... 106.10 Jan. 24, 1952.... 105.50

July 11........... 106.56 Oct. 20......... 105.78 Mar. 24......... 105.37

17-33-21ca

Sept. 17, 1951...... 53.54 Jan. 24, 1952.... 54.46 Mar. 24, 1952.. .. 54.52

Dec. 13....... ... 54.35

17-33-21cd

Sept.. l7 1951...... 90.15 Jan. 24,1952.... 90.63 Mar. 24, 1952.... 90.69

........... 90.58

17-33-21db

Bept. 21, 1951...... 21.63 Jan. 24, 1952.. 22.39 er. 19. 1952.. 22.34

Dec. 13 ........... 22.43 Feb. 6 ......... 22.19 Mar.24......... 22.45
18.12
18.10
18.08
18.09
18.09
18.08
18.10
18.11
18.11
18.10
18.10
18.09
18.07
18.09
18.09
18.09
18.09
18.12
18.12
18.11
18.07
18.07
18.07
18.09
18.10
18.10
18.10

Mar. 24.. 18.09

17-33-27dd

April 5, 1951...... 92.74 Aug. 10 1951.... 93.565 Dee. 13, 1951.... 92.33

June . . 92.65 Sept.12......... 93.47 Jan. 24, 1952 92.00

July 11. 92.56 Oct. 19 ......... 93.03 Mar. 24..... 91.80

17-34-28ad

April 25, 1951...... 100.59 Sept. 12 1951.... 100.24 Jan. 24, 1952.... 100.06

July 12..... 100.56 Oct. 19......... 100.09 Mar. 24 100.11

Aug. 10. 100.46 Dec. 13 ......... 100.09

18-31-15aa

June 5, 1951..... . 78.04 Sept. 12 1951.... 76.11 76.18

June 7.... . 78.08 Oct. 19......... 76.06 76.20

July 7. 78.06 Dec. 13 ......... 77.26

Aug. 10. 76.05 Jan. 24, 1952.... 78.08
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Ground-Water Resources, Ladder Creek Area 107
TasLe 9.—Continued
Scott County—Continued
Date Water level Date Water level Date Water level
18-32-7ae
1040......... 57.12 Dec. 1943....... 58. Mar. 27, 1951 58.17
Feb. 1941.... ... . 56.25 Mar. 1944....... 57.19 Aug. 20......... 57.185
Jan. 1842......... 55.90 June............ 56.79 Nov., 1......... 55.83
............. 55.51 Jan. 1945.... ... 57.08 Feb. 4, 1952 54.28
............... 56.99 April. .......... 56.63
April 1943. ... ..... 558 Dec............. 57.70
18-32-7de
Sept. 1840. ... ..... 57.03 April 1943.. ... .. 55.41 Dec. 1945....... 57.75
Oeto.. . ...t 57,59 Deec............. 57.79 Mar. 27, 1951 56.96
Feb. 1841, .. ... 56.08 Mar. 1944. ... ... 57.05 Nov............ 54.01
Jan, 1942......... 55.68 June............ 56.46 Feb. 4, 1952, 52.51
Aprl. . ... ... ... 55.18 an. 1045....... 56.78
Dee..........o.... 50.24 April. ... ...... 56.23
18-32-0as
Sept. 11, 1851...... 72.77 Dee. 13, 1951.... 72.02 Feb. 4, 1952. 71.78
19........... 72.40 Jan. 24, 1952.... 71.89 Mar. 24......... 71.57
18-33-1ab
June 16, 1944...... 64.48 Nov. 13,1951.... 65.13 April 26, 1952. . 64.22
April 3, 1951...... 67.33 Feb. 6,1952.... 64.38
18-33-5¢e
June 16, 1944...... 75.15 Nov. 13, 1951.... 78.82 April 26, 1952. ... 79.90
April 2,1951...... 77.44 Feb. 6,1952.... 77.74
18-33-12ad
48.09 Aug.
47.50 Sept.
44.63 Oct.
44.29 Nov.
46.89 Dec.
46.74 Jan,
46.49 Feb.
46.38 Mar.
47.42 April 14
49.60 ay 2
48.42 June
48.11 July
:;.75 ('Qeu‘t
. pt.
48. Oct.
48.29 Nov.
47.97 3
47 .84 Jan.
47.68 Feb.
47. Mar.
47.72 April 25
47.32 ay
47. June
. July
Q:s
Sept.
Oct.
Nov.
Dec. 1
April
July 1
July 19
Aug. 3
Aug. 17
Sept.
Oct.
Nov. 13
Dec. 13
Jan. 24, 1952
eb. 6..
Mar. 24
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Ground-Water Resources, Ladder Creek Area 109

TasLE 9.—Concluded

Wichita County
Date Water level Date Water level Date Water level

16-35-34cb
May 4,1051...... 107 .38 Sept. 11, 1951.... 107.28 Jan. 24, 1952.... 107.23
une T........... 107 .35 Oct. 20......... 107.95 Mar. 24......... 107.18
Aug. 10.. ... ... 107.37 Dec. 13......... 107.20
16-77-22dd
May 8,1951...... 84.43 Sept. 11, 1951.... 84.21 Jan. 24, 1952.... 84.08
June 7........... 84.40 Oct. 20......... 97.12 Feb. 22......... 84.10
Aug. 10, ... ....... 84.28 Deec. 6......... 84.18 Mar.24......... 84.18
16-38-15dd
May 19, 1951...... 67.60 Sept. 11, 1951.... 67.24 Jan. 24, 1952.... Caved
J 7 67.50 Oct. 20......... 67.30

67.20 Dec. 6......... 70.02

88.42 Sept. 11, 195¢.... 86.88 Jan. 24, 1952.... 86.93

88.38 Oct. 20......... 86 .81 Mar.24......... 86.79

87.19 Dec. 13......... 86.89

98.31 Sept. 11, 1951.... 97.61 Jan. 24, 1952.... 98.16

97.90 Oct. 20......... 97.91

97.77 Dec. 13......... 97.53

80.67 Sept. 11, 1951.... 80.14 Jan. 24, 1952.... 80 .08

80.56 QOect. 20......... 80.09 Feb. 22, .. ..... 80.13

80.23 Dec. 6......... 80.16 Mar. 24......... .09
18-35-14bb
Aug. 19, 1947 83.00 83 .28 Dec. 83.27
Sept. 17... .. .. 82,96 83.26 April 82.47
Apnl 19, 1948 82.95 81.33 June 17 82.42
June 15....... 83.05 83.37 Aug. 82.29
July 23...... ..., 82.91 83.30 Sept. 82.20
Aug. 16........... 83.03 83.18 Oct. 82.26
Oct. 14........... 83. 83.18 Dee. 1 81.99
Dee. 15........... 83.28 83.09 Jan. 81.96
Feb. 17,1949... ... 83.22 83.01 Mar. 2 81.88
18-36-16dc
April 18, 1951...... 75.78 Sept. 11, 1951.. .. 75.29 Jan. 24, 1952.... 75.00
June 7........... 75.71 Oct. 20......... 75.18 Feb. 22......... 74.94
Aug. 10........... 75.43 Dec. 6......... 75.13 Mar. 24......... 74.89
18-38-17aa .
May 17, 1951...... 43.79 Jan. 24, 1952.... 41.88 Mar. 24, 1952.... 42.10
dec. 6........... 41.64 Feb. 22......... 42.13
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Ground-Water Resources, Ladder Creek Area

111

TanLe 1l.—Aquifer test using well 17-32-5ab in Scott County, made
Measusements were made in pumped well.

Sept. 24 to Sept. 25, 1951.

Time Time ang:wn Time Time Drg:ig:wn
since since A . since since p
; ; static Yield ¢ s static Yield
wmrne  pempng  ANE gud| mimpne  mmn  INEG
. evel . eve!
(minutes) (feet) (minutes) (feet)
0 0 1530 50 5.21 (1]
...... 486 1535 55 5.00
...... 472 1540 60 4.82
...... 467 1545 85 4.67
...... 454 1550 70 4.51
...... 449 1560 80 4.23
...... 448 1570 90 4.00
23.39 436 1620 140 3.10
16.19 0 1640 160 2.90
12.71 1660 180 2.70
13.17 1680 200 2.51
13.16 1710 230 2.30
12.82 1740 260 2.10
12.45 1770 290 1.96
11.70 1800 320 1.82
11.02 1840 360 1.69
10.48 1880 400 1.54
10.04 1020 440 1.47
9.65 1960 480 1.37
9.37 2000 520 1.30
9.08 2040 560 1.24
8.52 2080 600 1.14
8.12 2140 660 1.06
7.80 2200 720 0.99
7.51 2260 780 0.95
7.26 2320 840 0.89
7.05 2380 900 0.88
6.84 2560 1080 0.78
6.63 2710 1230 0.77
6.49 2920 1440 0.75
6.32
6.03
5.80
5.58
5.43
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Ground-Water Resources, Ladder Creek Area 113

TasLe 13.—Aquifer test using well 17-34-2dc in Scott County, made
Oct. 8 to Oct. 9, 1951. Measurements were made in the pumped well.

Time Time  Drawdown Time Time  Drawdown
since since ey . since since A .
pumping pumpi :&a&c (Y"‘l? pumping pumpin, a!u:nc (Y'el‘;
started stop, le‘\'er apm started stop, Y:‘,:Ir &pm.
(minutes) (feet) (minutes) (feet)
¥ o 5.32 ..., 792 ... 18.96  ......
e 535 ... 840  ............ 18.92 764
¥ .. 530 ... 900  ............ 19.14 ...
1 5.93  ...... 960  ............ 19.15 ...
1% ... 6.10  ...... 1020 ... 19.09 754
2 6.48 ... 1080  ............ 1915 ...,
2% ... 6.97 ...... 1140 ............ 19.12 ...,
3T 7.15 ... 185 ...l i e
4 7.62 ... 1200 ............ 1910 ......
5 .. 805 ...... 1260 ...l 19.15 ...
6 8.87 ... 1315 .
7 866 ... .. 1320 19.14
8 8.94 1450 19.10
9 9.19 1560 1911
10 9.45 1680 19.09
12 9.8 .. ... 1800 ............ 19.10
14 10.18 ... ... 1805 ............ 19.10  ......
16 10.53  ...... (Pump stopped)
18 10.83 . ... 180514 3% 15.92 0
20 11.03 ... 18054 % 14.87 R
2 L. 11.28  ...... 1805% 3% 14.57 ...
24 L.l 11.47 ..., 1806 1 14.57 ...
26 ... 11.56 ..., 1807 2 14.47 ...
2 1172 ... 1807 34 2%4 14.36 ...
0 11.88 ... 1808 3 14.27 ...,
34 12,16 ...... 1809 1 14.15 ...
8 .. 12.44 L. 1810 5 14.06 ...
92 12,88 . 1811 6 13.89 ...
46 . 12.88 ... .. 1812 7 13.76 ...
0 ... 13.38 ..., 1813 8 13.65 ...
56 13.38 1814 9 13.55 ......
60 13.50 1815 10 13.47
65 13.69 1817 12 13,12
70 13.87 1819 14 13.12
80 14.07 1821 16 13.01
o1 ... 14.38 ..., 1823 18 12.82 ...,
103 ... 14.78 ..., 1825 20 12,70 ... ...
13 .. 14.92 ... 1829 24 1245 ......
120 ... 15.08 760 1831 26 12,38 ...
45 15.52 ...... 1833 28 1226 ...
166 ..., 15,82 ... .. 1835 30 12,17 ...
180 ... 1506 ... 1841 36 1207 ......
200 ... 16,22 ..., 1845 10 11.67 ...
20 ... 16.49 .. ... 1849 14 11,50 ...,
290 ... o 756 1853 18 .28 ...
260 L., 16.70 ... ! 1857 52 117 ..
2900 L........... 6.8 ... 1861 56 0.9t ..
330 . 747 1855 60 1077 ...
F S 1711 L 1871 66 1052 L.
360 ... 17.31 ... 1875 70 10.47 ...
30 L L 1885 80 1012 ...
400 17.73 1849 94 9.68 ...
464 18.06 1905 100 052 ...
470 1915 110 920
500 18.18 1925 120 8.93  ......
520 18.25 ..., 1048 143 8.27
565 18.48 ...... 1965 160 7.75
610 18.55 ... 1985 180 7.29
660 18 82 767 2005 200 6.99
720 18.83 ... 2035 230 6.57 .
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Geological Survey of Kansas

TaBLE 13.—Concluded

Time Time Drawdown Time Time Drawdown
. A below . A below
pu':ﬁien‘ p:',:;fn " static  Yield || u"‘:“;fn‘ p:;;f static  Yield
started stop ‘l'e.\':{ pm) started stop '{:v':lr (gpm)
(minutes) (feet) (minutes) (feet)
2078 273 6.17  ...... 2865 1060 3.20 ......
2095 290 599 ...... 2925 1120 3.06 ......
2125 320 5.72 3015 1210 2.8 ...
2165 360 5.49 3125 1320 2.62 ...
2205 400 5.21 3245 1440 240 ......
2265 460 4.93 3365 1560 221 ...
2325 520 4.65 3492 1687 2.10 ......
2385 580 4.40 3605 1800 1.99 ...
2445 640 4.18 ...... 4225 2420 1.3 ......
2511 706 3.9 ......
2571 768 3.87 ......
2631 828 3.70 ......
2691 886 38685 ......
2745 940 3.45 ......
280 1000 3.33 P
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118 Geological Survey of Kansas

feet ) ‘}?
Gravel, fine to coarse, and some silt; contains large
quartz pebblesat base. . .............. ... . .... 3 10
Sand and gravel, quartz, poorly sorted. . ... ... ... 5 15
CreTACEOUs—Gulfian
Pierre shale ... ... ... ... ... ... ... .. .. .. ... ... .. ... O 15

13-39-36ad. Sample log of test hole in the SE% NE% sec. 36, T. 183 S_,R 39 W,
Wallace County, fetted November 29, 1951.

QuaTterRNARY—Pleistocene i e Do
Sanborn and Meade formations undifferentiated
Clay, silty, dark brown. . ........................ 1.5 15
Sand, quartz, poorly sorted; contains silt and gray to
buff calcareous clay streaks................... 8S I
Sand, quartz, and grains of mafic minerals. . ... .. .. 10 20
Sand, coarse, and fine gravel; contains mostly quartz,
but mafic minerals are common......... .. ..... 18
Sand, coarse, and gravel, chiefly quartz but some
mafic minerals ........... . ... . ... ..... ... .. 8 41
CrerAcEOUs—Gulfian
Pierre shale ............. ... ... . ... .. ... .. ... ..., (o] 41

13-42-17cc. Sample log of test hole in the SW% SW¥% sec. 17, T. Z3S,R. 42
W., Wallace County, drilled by State Geological Survey, 1951. Surface al-
titude, 3,764.2 feet.

QuaTERNARY—Pleistocene Thickcxaess, Depth,

Alluvium feet feet
Sand, coarse to fine; contains some gravel, fine to
medium, and clay ........................... 10 10
Sand, coarse to fine............................ 2 12
CreTACEOUS—Gulfian
Pierre shale
Shale, gray ........... ... .. ... . ... ... ... 8 20

13-42-30da. Sample log of test hole in the NEX SE% sec. 30, T. Z3 S, R 4
W., Wallace County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,874 feet.

QuaTerNARY—Pleistocene

Sanborn formation m&?-’i"‘"‘ I}ee:tth'
Soil, silt and clay, black. .. ........... ... ... ..... S 8
Clay and silt, tan gray . . ........ ... ... ... ... ... 4 7

TerTIARY—Pliocene
Ogallala formation

Clay, limy, silty, light tan to tan brown. ... .. .. .. 10 17
Clay, sandy, brown........................ ..... 4 21
Clay, limy, light tan. . ...... ... ... ... ... ... .. 12 33
Clay, sandy, tan............................... 2 35
Clay, very limy, light tan.............. ... .. ... 8 38
Clay, very sandy, tan brown........... ... . .. .. 2 40
Clay, limy, light tan. . ....... ... .. ... ...... .. .. 9 49
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Thickness, Depth,
eet

feet £

Clay, light tan to tan; contains imbedded sand, fine

0 COATSE .............0.iiniiienennnnann 11 60
Sand, fine to coarse, very clayey, tan brown. ... ... 7 67
Sand, clayey, fine to medium, tan................. 5 72
Sand, medium to coarse, and fine to coarse gravel;

contains some clay........................... 19 91
Clay, very sandy, light tan to brown.............. 7 98
Sand, medium to coarse, and fine gravel; contains

someclay .................... ... ........ 10 108

Sand and gravel, medium to coarse, and some clay... 10 118
Sand, medium to coarse, and fine to medium gravel. . 10 128
Sand, medium to coarse, and fine to coarse gravel... 10 138
Sand and gravel; medium to coarse sand, and fine to

coarse gravel; contains some silty clay........... 8 146
Clay, sandy, tan............................... 10 156
Sand, fine to coarse, clayey, tan.............. ... .. 8 164
Clay, sandy, tanbrown. . ........................ 11 175
Clay, tan brown and light gray. .. ................ 5 180
Sand, medium to coarse, and fine gravel; contains

some clay ............... ... ... 10 190
Sand, medium to coarse; contains some clay........ 10 200
Sand, fine to coarse, clay parting at 205, sandy, tan.. 10 210
Clay, sandy, tan............................... 10 220
Clay, tan to gray, sandy; interbedded with sand, fine

to coarse ................ ... 10 230
Clay, sandy, tan to gray; contains some fine to coarse

sand and fine gravel . . ... ... ... ... ... ... .. ... 30 260
Clay, sandy, tan............................... 40 300

Creraceous—Gulfian
Pierre shale

Shale, yellow gray to yellow green........... ... .. 65 306.5
Shale, gray ................... ... ... ........ 35 310

14-32-35bby. Sample log of test hole in the NW cor. sec. 85, T. 14 S., R. 32
W., Logan County, jetted and hand-augered October 25, 1951. Surface
altitude, 2,659,9 feet.

QuATERNARY—Pleistocene Thickness, Depth,
Sanborn and Meade formations undifferentiated feet feet
Silt, sandy, hard, brown........ ... ... ... . ... .. .. 1 1
Sand, limy, medium to coarse, and fine to coarse
quartz gravel ..... ... ... .. ... ... . ... . ... .. 6 7
CreTAacEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, gray ....................iiii .. 1 8
Chalk, brownish gray; contains some silt......... .. 1 9
Chalk, brownish gray; contains dark-gray to black
spots and some silty streaks. ............... ... 6 15

Chalk, silty, brownish gray; contains angular frag-
ments of hard chalk and some angular sand grains, N 15.7
Chalk, hard, clayey, dark gray. ...... . 2 15.9
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120 Geological Survey of Kansas

14-32-35bbs. Sample log of test hole in the SW4% NW% NWX sec. 35, T. 14 S.,
R. 32 W., Logan County, fetted October 25, 1951. Surface altitude, 2,653.9

feet.
QUAmxtunY—Pleistocene Thickness, Depth,
Alluvium feet [}
Silt, sandy, hard, brown..... ... ... ... ... ...... 2 2
Sand, quartz, poorly sorted, moderately rounded. ... 2 4
Sand, quartz, coarse, and fine gravel cemented with
calcium carbonate ...... ... ... .. ... ... ... . .. 87 41
CreTACEOUs—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, sandy, brownish gray .. ... .. ... .. ... . . .. 1.7 42.7

14-32-35bc. Sample log of test hole in the NWk SW% NW¥% sec. 35, T. 14 S., R.
32 W., Logan County, fjetted October 26, 1951. Surface altitude, 2,631.9

feet.
QuaTERNARY—Pleistocene Thickness, Depth
Alluvium feet feet
Silt, sandy, hard, light brown.. ... .. .. .. .. .. 2 2
Sand, quartz, slightly cemented, fine to medium, mod-
erately well sorted and rounded . . ... ... ... ... . 3 5
Sand, quartz, coarse, and fine to coarse gravel,
moderately well sorted and rounded, slightly
cemented .. ...... ... ... ... .. ... .. ... .. . ... 15 20
Sand, quartz, coarse, and fine to coarse gravel, poorly
sorted, containing much fine material . . ... . .. ... . 14 34
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, hard, gray......... ... . ... ... ......... 2.5 36.5

14-32-35cb. Sample log of test hole in the NW¥% SWX sec. 35, T. 14 S., R. 32
W., Logan County, jetted October 26, 1951. Surface altitude, 2,627.8 feet.

QuaTERNARY—Pleistocene _nu_fdm&' i
eet

Sanbormn and Meade formations undifferentiated feet
Silt, sandy, hard, light brown ............. ... . . 2 2
Sand, quartz, medium to coarse, well sorted, and
moderately well rounded; felsic minerals present. . 4.5 8.5
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, hard, gray. ................. ... .. .. S 3 6.8

14-38-33cc. Sample log of test hole in the SW% SW4 sec. 83, T. 14 S., R. 38
W., Wallace County, drilled by State Geological Survey, 1951. Surface alti-

tude, 3,5262 fcet. Thickness, Depth,
: feet feet
Road fill; clay, gray . . ... ... ... .. .. ... .... 15 15
QuaTerNARY—Pleistocene

Sanborn formation
Silt, tan gray, and some tan clay. . == . o 145 16
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Terriary—Pliocene

Ogallala formation nl?:;m' Df:gtm'
Clay, sity to limy, tan. . ............... ... ... .. 2 18
Clay, silty, very limy, light tan to white. . ........ .. 3 21
Silt to fine sand, cemented, limy and nodular, tan... 3.5 24.5
Sand, fine to medium, some nodular and silty, light

tan to gray white. . . ...... ... .. ... ... ... ... ... 45 29
Clay, silty to very silty and limy, light tan to light
) 2 81
Silt to fine sand, cemented, tan brown; contains inter-
bedded sand stringers. . ...................... 6 37
Sand, fine to coarse, and brown silty clay, limy. . .. .. 7 44
Clay, limy, gray to tan gray; contains some imbedded
sand ... 12 56
Sand, fine to medium, silty, tan gray; contains some
cay ... 9 65
Sand, fine to coarse, fine to medium gravel, and some
lighttaneclay ... ... ... .. ............... .. 18 83
Creraceous—Gulfian

Pierre shale

Shale, bentonitic, green to gray; contains some white

clay ... 8 91
Shale, silty, yellow. . . ... .. ... ... ... ... ... .. 14 105
Shale, gray ... ... ... ... .. ... ... ... .. .. ... ... 5 110

14-40-15dc. Sample log of test hole in the SW¥% SEX sec. 15, T. 14 S., R. 40
W., Wallace County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,660.0 feet.

QuaTERNARY—Pleistocene

. . Thickness, Depth,
Sanborn formation feet I

ect
Soil, silty, and clay, black........... ... ... ... 1 1
Silt and some clay, tan to tan gray................ 14.5 15.5
Sand, fine to coarse; contains imbedded silty to clayey
limy nodules .................. .. ..... . .. .. 2.5 18
TerTiARY—Pliocene
Ogallala formation
Limestone, silty, medium hard, white .. ... .. ... 2 20
Sand, fine to coarse; contains imbedded silt and clay,
tan to light gray. .. ... ............ .. ... .. ... 5 25
Sand, cemented, fine, silty, tan brown; contains some
coarse to medium sand. ... .. .. ... .. .. ... . ... 10 35
Sand, fine to coarse, silty, cemented, tan brown. .. . . 16 51
Sand, coarse to fine; contains some fine to coarse
gravel and some silty clay. . ....... ... ... .. ... 9 60
Sand, fine to coarse, and some clayey sand. ... ... .. 4 64
Clay, silty, gray tan; contains some tan limey clay. .. 8 70
Clay, sandy, brown; contains some imbedded sand.. 8.5 78.5
Sand, fine to coarse, and fine gravel; contains yellow-
tansilt and clay. .. ... .. .. L . 185 95
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Clay, silty, blue, blue gray, and tan green ... ... .
Clay, sandy, tan yellow...................... ...
Sand, fine to coarse, and fine gmvgl; contains some

tan-yellow clay ........ ... ... .. ... ... ... 14 118
Clay, silty, tan yellow to tan brown; contains some

interbedded sand and fine to coarse gravel. .... 10 128
Sand and clay, interbedded, brown to tan yellow.... 10 138
Sand, fine to coarse, and some clayey sand, tan brown, 19 157
Clay, sandy, tan brown . . ... ..... ... ... ... .. . .. 11 168
Sand, fine to coarse; contains someclay ... ... ... . 168 184
Clay, gray brown; contains some sand . . S § § 195

CretAceous—Gulfian
Pierre shale

Shale, silty, yellow. . ... .. ... .. .. ... ... ... .. 8 203
Shale, dark gray........... e 3 208

14-41-31cc. Sample log of test hole in the SW% SW% sec. 31, T. 14 S., R. 41
W., Wallace County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,809.8 feet.

QuaTERNARY—Pleistocene .
Sanborn formation feet feet
Soil, silt, and clay, black. .. .. ...
Silt and some clay, tan to tan gray.
TeRTIARY—Pliocene
Ogallala formation
Clay, silty to sandy, tan brown to light tan. Light-tan
clay is limy, contains imbedded sand and gravel . 8.5 18
Sand and gravel; contains some silt
Sand, tan gray; contains some white soft clayey limy
nodules ........ .. ... ... 14 35
Clay, limy, tan to tan gray; contains some silty limy

nodules and sand . ............ ... ... ... ... .. 10 45
Clay, silty, limy, tan to gray brown. .. ......... . ... 9 54
Clay, sandy, red brown; contains thin stringers of

sand ... 11 65
Sand, fine to coarse; interbedded with clay, limy and

sandy, lighttan. ....... ... ... ..... ... .. ... 18 83
Clay, sandy, tan brown; contains imbedded sand ... 14 97
Clay, sandy, light tan to gray; contains some imbedded

sand ... 4 101
Sand, fine to coarse, and fine gravel; contains some tan

silt . 8 109
Sand, fine to coarse, and fine to medium gravel; con-

tains thin stringers of tan-brown clay. .. ... .. .. 11 120
Sand, coarse, and fine to coarse gravel .. . ... . .. 12 132
Clay, silty and sandy, brown. .. ... .. .. D 5 137
Sand and gravel; contains some clay ... ... . . .. 10 147
Sand and gravel ... ... . ... .. ... .. ... . ... .. . .. 10 157
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feet foet
Sand and gravel; contains some clay. .. ... ...... ... 10 167
Sand, coarse, and fine to coarse gravel. . . ... ... ... 29 196
Clay, limy, silty, light gray; contains some interbedded
sand .. 10 206
Sand, medium to coarse, and fine gravel; contains
some tan-gray and light-gray clay.. . ... .. .. . ... 9 215
CretacEoUs—GQCulfian
Pierre shale
Shale, silty, yellow. . ... .. ....... ... ... .. ... 2 217
Shale, dark gray. .............................. 3 220

14-42-8cb. Sample log of test hole in the SW% NW% SW¥% sec. 8, T. 14 S.,
R 42 W., Wallace County, drilled by State Geological Survey, 1951. Sur-

face altitude, 3,900.2 feet. Thickness, Degth,
feet foet
Road fill and clay, tan gray. . ... .. B 10 10
QuaTerNARY—Pleistocene
Sanborn formation
Silt, partly clayey, tan gray... .. e 11 21
TermiARY—Pliocene
Ogallala formation .
Clay, silty, blocky, limy, brown and tan gray; contains
some imbedded sand ................. .. ... .. 4 25
Clay, silty to sandy, gray brown; contains some fine to
mediumsand ............................... 8 31
Sand, clayey and silty, brown; contains some brown
sandy clay ............ ... ... .. 8 39
Sand and gravel, fine to coarse; contains some clay in
lower part ......... ... ... ... ... ... 11 50
Sand and gravel, fine to coarse; contains some clay
stringers ................ . ... 10 60
Sand, coarse, and fine to coarse gravel; clayey at 62 to
B85 feet .............. ... 10 70
Sand and gravel, fine to coarse; contains some silty
cay ... 10 80
Sand and gravel, fine to coarse; contains some silty
clay and limy silt. ...... ... ... ... ... ... .. ... 5 85
Clay, silty, tan. . ................. ........ ... 7 92
Sand, fine to medium; contains some brown silt. . . ... 10 102
Sand, fine to coarse, and fine gravel; partly silty .. .. 14 116
Clay, sandy, tan gray; contains imbedded coarse sand
and fine gravel. . ................ ... ... .. .. .. 11 127
Sand, medium to coarse, and fine gravel; contains some
imbedded clay ................ ... ... .. ... .. 15 142
Clay, silty and sandy, tan brown ........... ... .. 4 1468
Clay, medium to coarse, and fine to medium gravel;
contains some clay at 149 to 151 feet......... .. 10 156
Sand, clayey, brown; contains some gravel .. ... . ... 10 166
Clay and sand, interbedded, brown.. . ........ ..., 17 183
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feet

Sand and gravel .... . ... ... ... ... ... .. ... .. 32
Clay, silty to sandy, tan brown; contains some sand. . 13

CRETACEOUs—Gulfian

Pierre shale

Shale, silty, yellow gray. . ... .. ... ... ... .. ... 195
Shale, gray . ... ... ... .. ... ... ... ... ... ... 2.5

feet
215
228

2415
250

14-42-20cc. Sample log of test hole in the NWk SW% SW¥ sec. 20, T. 14 S, R.
42 W., Wallace County, drilled by State Geological Survey, 1951. Surface

altitude, 3,837 feet.

Thifckttwsx.
ee
Road fil! and soil, gray brown to black. ... = .. .. 4
QuaTteErRNARY—Pleistocene
Sanborm formation
Clay, silty, tan brown. . .. .. ... . .. . .. . 2

TeERTIARY—Pliocene
Ogallala formation

sand ... 2
Clay, very limy, light tan.............. ... ..... 3
Clay, silty to sandy, tan brown. . .. ... .. ... ... .10
Clay, very sandy, tan brown.. ... ... ... ... .. ... 18
Silt, limy, very hard, white. .. ................ ... 2
Silt and clay, cemented, sandy, tan and brown. . .. .. 9
Sand, fine to coarse, and fine to medium gravel; con-

tains some brown clay and silt. . ... ......... ... 14
Clay, sandy, tan to tan brown. . ............. ... .. 7
Sand, coarse to medium, and fine gravel; contains

bedded tan clay. . ............ . ... ... ... ... .. 11
Clay, silty to sandy, tan gray. . ................... 3
Clay, sandy, brown. . ... ... ... . ... ... ... ... .. 9
Sand, fine to coarse; contains tan clay stringer at 94

feet .. .. .. 50
Sand and clay, interbedded, tan............. ... .. 7
Sand and gravel, fine to coarse; contains some clay... 19
Gravel and sand, fine to coarse . ................. 3
Clay, tan gray; contains imbedded sand and gravel.. 8
Sand, fine to medium; contains some clay.. ... .. .. 7
Clay, sandy to silty, gray. . ............... ... .. 7
Sand, coarse to fine; contains some clay. ... ... ... . 10
Sand, coarse to fine; contains fine gravel and clay. ... 70
Sand and clay interbedded, tan. ... ....... . .. ... 12
Sand, coarse to fine, and medium gravel . .. . .. .. 12

CRETACEOUS—Gulfian
Pierre shale
Shale, silty to compact, yellow tan. .. . . . .. . 6
Shale, dark gray ... .. ... ... .. . .. L 45

Clay, limy, light tan to tan; contains some imbedded

Depth,
feet

4

11
21
39
41

71

82

144
151
170
178
179
186
193

273

297

307.5
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1442-32¢cc. Sample log of test hole in the SW% SW sec. 32, T. 14 S., R. 42
. W., Wallace County, drilled by State Gelogical Surrvey, 1951. Surface alti-
. tude, 3,876.8 feet.

ATERNARY—Plei
QU ¥—Pleistocene Thickness, D‘epth,
eet

Sanborn formation feet
Soil, silt, and clay, black. . ...... . ... ... .. . .. .. 3 3
Silt, partly clayey, tan gray. . ... ... ... . .. .9 12
Sand, coarse to fine. . ... ... ... ... ... .. .. . .. .. 7 19

- Tertiary—Pliocene
Ogallala formation

= Clay, sandy and limy, tan to light gray ...... ..... 8 27
Clay, sandy, tan brown................. .. .. ... 2 29
Sand, coarse to fine, and fine gravel. . .. ... . .. .. 8 37
Clay, sandy to limy, tan gray. . ............ .. .. .. 2 39
Sand, fine to medium. ........ ... ... ... . ... S § } 50
Sand, finetocoarse. .. ......... ........... ... .. 3 53
Clay, tan brown; contzins imbedded sand, and silty

limy stringer ......... ... ... .. .. ........ ... 9 62
Gravel, fine to very coarse, and coarse sand . . . . . Y | 68
Bentonite, white . .................... ... .. 75 75.5
Clay, sandy, gray brown. .. .................... .. 45 80
Sand, coarse to fine; contains some clay. . .. ... . ... 8 88
Clay, silty, brown....................... . .. ... 8 91
Sand, fine to coarse, and fine gravel . .. .. ... .. ... 168 107
Clay, sandy, tan, gray, and brown..... . ... . A § | 118
Sand, fine to coarse, and fine gravel .. ... ... .. . ... 7 125
Clay, silty, limy, tan to light gray. ... ..... . ... ... 10 135
Clay, silty and limy, tan to light gray; contains some

sandy clay ......... ... .. ... ... ..., 12 147
Sand, fine to coarse. . . ...... .. .................. 19 166
Clay, silty, tan gray................. ... .. ..... 5 171
Sand, coarse to fine, and fine gravel . ... ... ... 22 193

Creraceous—Gulfian
Pierre shale

Shale, silty, yellow. .. ........... ... ... . .. . .. .. 2 195
Shale, clayey, dark gray. ....... ... .. .. .. .. . . .. 3 198

15-29-13bb;. Sample log of test hole in the NW cor. sec. 13, T. 15 S., R. 29
W., Gove County, hand-augered December 5, 1951. Surface altitude, 2,454.3

feet.
QuaTERNARY—Pleistocene ickne ,
Sanborn and Meade formations undifferentiated Thu:é;lss' Df‘.‘é‘.h
Clay, silty, calcareous, hard, light brown; contains
isolated patches of very fine quartz sand. ... .. .. 3 3
Clay, calcareous, light greenish buff; contains some
poorly sorted, subrounded sand and gravel. ... .. 3 6
Clay, calcareous, pale greenish buff; contains some
silt .. 13.5 19.5
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foet feet
Clay, calcareous, white; contains much sand and
gravel ... . ... ... 5 20
Creraceous—Gulfian

Niobrara formation—Smoky Hill chalk member
Chalk, hard, light gray, some dark-brown streaks that
are nearly white when dry, and many disseminated
black flecks .......... ... ... ... ... ... ..... 4 20.4

15-29-13bb2. Sample log of test hole in the SW% NW% NWX sec. 13, T. 15 S,
R. 29 W., Gove County, jetted December 6, 1951. Surface altitude, 2,448.3
feet.

QUATERNARY—Pleistocene Thickness. Depth,
oet

Alluvium feet
Silt, dark brown.... .. .. ... ... ... .. ... .. ..... 2 2
Sand, quartz, fine to coarse; contains some slightly

calcareousclay .................. ... ........ 13 15
Sand and gravel, quartz; contains some calcareous clay

and chalk fragments......................... 16 81
Sand and gravel, quartz; contains calcareous silt.... 9 40
Sand and gravel, quartz; contains some calcareous

pale-greenish-gray clay ....................... 21 61
Sand, fine to coarse; contains some quartz pebbles

and calcareous, pale-greenish-gray clay......... 64 674

Creraceous—Gulfian

Niobrara formation—Smoky Hill chalk member

Chalk, clayey, gritty, hard, pale gray to buff .. ... . .. 1 67.5

15-29-138bc.  Sample log of test hole in the SW% SW% NW¥ of sec. 18, T. 15 S,,
R. 29 W., Gove County, jetted December S and 6, 1951. Surface altitude,
2,449.5 feet.

QuATERNARY—Pleistocene Thickness, Dept}

Alluvium ) feet feet
Sand, quartz and some mafic minerals, fine to coarse;
contains some silt. .. ......................... 1 1
Sand, quartz and some mafic minerals, medium to
coarse; contains some silt. ... ... ... .. .. ... ... 6 7
Sand, fine to coarse, and fine to coarse gravel; contains
a few chalky fragments. . ... ... ... .. ... ... . 20.5 215

15-33-11ab. Sample log of test hole in the SE% NW¥% NEX sec. 11, T. 15 S.,
R. 33 W., Logan County, jetted and driven December 7, 1951.

QuaTERNARY—DPleistocene
Sanborn formation

Thickness, Depth,
- feet
Clay, light brown; contains some silt and calcareous

feet

matter ... .. ... 2 2
Silt, sandy, and clay; grayish brown, slightly
calcareous ... ... ... ... ... 5 7
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Thickness, Depth,
feet feet
Sand and gravel; chiefly quartz but contains some
felsic and mafic minerals and some silt. . ... ... . .. 12 19

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, hard, gray; contains many disseminated black
flecks ...... ... 2 19.2

15-33-13cb. Sample log of test hole in the NW% SW¥ sec. 13, T. 15 S., R. 33
W., Logan County, jetted December 11, 1951. Surface altitude, 2,754.8 feet.

Qu:lmr':mr—Plelstocene Thic} Deptt
uvium feet feet
Silt, dark brown; contains quartz sand and some felsic
" and maficminerals. . .......... ... ............ 25 25
Sand, fine; contains silt, angular calcareous pebbles,
and felsic gravel .. ........................... 85 6

Sand, quartz, medium to very coarse; contains a few
scattered felsic and mafic minerals; contains a few

calcareous fragments at 18 to 22 feet. . ....... ... 16 22
Sand, coarse, and fine to medium gravel; contains
gray clay and many chalky grains ........ ... .. 1 23
Creraceous—Gulfian

Niobrara formation—Smoky Hill chalk member
Chalk, hard, gray; contains disseminated black flecks, A 23.1

15-36-19bb. Sample log of test hole in the NW% NWX sec. 19, T. 15 S., R. 36
W., Logan County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,372 feet. Thickness, Depth,

feet feet

Soil, silt, and clay, black. . ... .. ... ... . 2 2
QuaTERNARY—Pleistocene
Sanborn formation
Silt, tan gray; contains some tanclay. . ... .. ... . .. 10 12
Silt, tan gray and brown; contains some tan clay ... 7 19
TerTiARY—Pliocene
Ogallala formation

Clay, limy to silty, tan to light tan. ... . ... .. ... .. 10.5 29.5
Sand, fine to coarse, and tan, silty to sandy, imbedded

cay ... 55 35
Sand, fine to coarse; contains some limy to sandy clay, 14 49
Opaline quartzite ........................ ... .. 55 545
Sand, fine to coarse, and some clay. ........ ... ... 6.5 61
Sand, fine to coarse, and tan-yellow clayey silt. . .. . 5 66

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, silty, yellow to yellow orange. . ... .. . o 55 715
Chalk, clayey, gray.................... .. .2 73.5
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15-38-17da. Sample log of test hole in the NE% SE% sec. 17, T. 15 S., R. 38 W,
Wallace County, drilled by State Geological Survey, 1951. Surface altitude,

3,508.7 feet. Thickness, Depth,
eet feet
Road fll .. .. ... ... . ... .. 4.5 45
QuaTERNARY—Pleistocene
Sanbom formation
Soil, silt, and clay, black. . ......... ... ... ... . ... 1 55
Silt, tan gray; contains some clay. .. .. .. .. ... .. 8.5 14
Silt, brown; contains fine sand. .. ... ... ... ... .. .. 5 19
TERTIARY—Pliocene
Ogallala formation
Clay, sandy, tan...... ... ...... ... ............. 5 24
Sand and gravel, fine to coarse, and some tan sandy
clay ... 6 30
Sand, fine to coarse, and fine gravel; contains some
cemented fine sand and some opaline chert. . .. .. 18 48
Clay, sandy, limy, light tan; contains imbedded fine
tocoarse sand. . ... ... ... .................... 53

Clay, sandy, gray green.........................
Clay, limy to sandy, light tan to brown. . ..
Clay, silty to very sandy, tan brown. .. ..
Sand and gravel. . ... ... ... ... ... .. ... . ... . ...
Sand and clay, interbedded, limy, light tan. . ... .. ..
Clay, silty, gray..................... ... ... ...
Sand, fine, and limy clay, tan to gray

]

Clay, silty to sandy, brown................. . .... 102

Sand, fine ... ... ... ... .. ... . 1 118

Sand and sandy clay....... ... ... ... ... .. .. .. .. 122

Sand, fine to coarse; contains some yellow and tan clay, 12 134
Creraceous—Gulfian

Pierre shale
Shale, silty, yellow.......... .. ... ... . . ... .. 7 141
Shale, silty, dark gray. .. ....... ... ... ... .. .. 8 144

15-38-33cd. Sample log of test hole in the SEX% SW% sec. 33, T. 15S., R. 38 W.,

Wallace County, drilled by State Geological Survey, 1951. Surface altitude,
3,505.2 feet.

QuaTERNARY—Pleistocene
Sanborn formation

feet feet

Soil, silt, and clay, black. . ........ ... ... ... ... .. 2 2

Silt,tangray. . .......... . ... ... ... ..., 15 17

Clay, silty, tan gray. . ........................... 1 18

Clay, silty, tan brown to light tan. . ... .. ... ... . 11 29

TeRTIARY—Pliocene
Ogallala formation

Silt, light gray to white. . .............. ... ... ... 10 39

Silt and silty clay, tan brown. . ... ... ... .. ... .. 8 47
Clay, very silty, interbedded with fine to coarse sand;

light gray ... .. ... . ... ... ... ... 9 56
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feet feet
Sand, fine to coarse, cemented, silty, brown..... ... . 11 67
Sand, fine to coarse, and gravel; contains some clay. . 10 7
Sand, fine to coarse; contains some clay at 74 and at 76
feet and some gravel. . ....................... 17 94
Clay, sandy, brown; interbedded with sand....... .. 10 104
Clay, sandy, light gray. . .. ...................... 2 106
Sand, fine to coarse; contains some fine to medium
gravel ... . ... . 11 117
Clay, silty, tan to tan gray; contains some imbedded
Y 18 135
Sand, fine to coarse; contains some brown silt and
tanbrown clay ................. ... ........ 85 170
Clay, sandy, blocky, limy, light gray .............. 5 175
Sand, fine to coarse; contains some tan-brown clay.. 10 185
Sand, fine to coarse; contains some blocky clay .. .. .. 10 195
Sand, finetocoarse. . ......................... .. 31 226
CreracEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow to white .................... .. ... 35 2295
Chalk, silty, gray. . .................. ..., 35 233

15-89-20dd. Sample log of test hole in the SE% SE% sec. 20, T. 15S.,R. 39 W.,
Wallace County, drilled by State Geological Survey, 1951. Surface altitude,
3,572.8 feet.

QuaTerRNARY—Pleistocene

Sanborn formation Thiiqess. 13:2:1:,
Soil, silt, and clay, black...... ... ... ... .. ... ... 8 3
Silt and some clay, tan gray. . ........... ... . .... 11 14
TerTiARY—Pliocene
Ogallala formation

Clay, tantotan brown. . . ... ... ................ 8 22
Clay, sandy, tan; contains imbedded fine to coarse

sand ... ... 8 28
Clay, limy, green blueto gray. . . .............. ... 1.5 29.5
Sand, fine to coarse, tan brown to light tan. .. ... ... 3.5 33
Clay and calcareous silt; light tan to light gray. . . . .. 4 37
Sand, fine to medium, and tan to light-tan clay . . ... 11 48
Clay, sandy, tan brown. . ... ....... ... .. .. .. .. 7 55
Sand, very fine, silty, tangray. . ....... ... ... ... .. 12 67
Sand, fine to coarse, and some fine gravel .. .. .. . .. 30 97
Sand, coarse to fine; contains some fine gravel . . .. .. 10 107
Sand, coarse to fine; contains some fine gravel and

Aoy .o 10 117
Sand, coarse to fine; contains some gravel. ... .. ... .. 4 121
Sand and clayey sand, limy, tan.. ... ... ... ... ... 4 125
Sand, fine to coarse, and fine gravel; contains some

cday ... 14 139
Clay, sandy, limy, tan and lighttan. ... .. . .. .. ... 9 148

5—T7272
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Thickness, Depth,
feet feet
Sand, fine to medium; contains some coarse sand and

day ... e 10 158
Sand, fine to coarse; contains some gravel and tan to

light-tan sandy clay.......................... 20 178
Sand, fine to coarse; contains some fine to medium

gravel and tan to light-tan sandy clay .... .. ... 24 202

Creraceous—Gulfian
Pierre shale '

Shale, silty, yellow.... .. .. ..................... 55 2075
Shale, clayey, dark gray; contains some blue clayey

shale ... ... ... .. .. ... 25 210

15-40-11bb. Sample log of test hole in the NW% NW¥% sec. 11, T. 15 S., R. 40
W., Wallace County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,614.6 feet. -

QuaTERNARY—Pleistocene

Sanborn formation

Thickness, Depth,
feet feet

Soil, silt, and clay, black............ ... .. ... 1 1
Silt, tan gray; contains some clay. . . .. . 4 5
Sand, fine to medium, and tansilt. . ... ... . ... . . ... 9 14
TeRTIARY—Pliocene
Ogallala formation

Clay, silty, tangray............................. 2 16
Sand, finetocoarse. . ........................... 8 24
Clay and silt, sandy, tan to white................. 5 29
Clay, sandy, tan, and tan-brown clayey sand. .. ... .. 2 31
Clay, sandy, gray green.......................... 2 33
Sand, fine to coarse, clayey, tan brown............. 3 36
Sand, fine to coarse, and fine gravel, limy; contains

someclay ........ ... ... ... .. ..., 20 56
Clay, silty and limy, tan gray to light gray........ .. 4 60
Clay, sandy to very sandy, brown................. 8 68
Sand, fine to coarse; contains some clay............ 13 81
Sand, fine to medium, and gray clay, interbedded... 11 92
Sand and gravel, finetocoarse. . .................. 9 101
Clay, limy, tanto lighttan....................... 6 107
Sand, fine to coarse, and fine to medium gravel; con-

tains some clay. . ............. .. ... .......... 13 120
Sand, fine to coarse, and fine to medium gravel; con-

tains some clay....... ... ... . ... ........... 11 131
Clay, silty tosandy, tan. . ... ... .. ... .. ... .... 5 136
Sand, finetocoarse. ... ............ ............ 17 153
Clay, limy, light tantotan ... . ............. ... 5 158
Clay, silty to very silty, limy, light tan, and fine to

medium sand, interbedded.................... 10 168
Sand, fine to medium, and tan limy clay. ........... 10 178
Sand, fine to coarse; contains some brown sandy clay, 10 188
Sand, finetocoarse. . ... ............ . ... . ... . ... 39 227
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Cretaceous—Gulfian Thick Depth
Pierre shale rovraant i i
Shale, silty, yellow. . . ... ........................ 5 232
Shale, clayey, gray. . . ... ...... ... .. 3 235

15-40-23cc. Sample log of test hole in the SW% SW¥% sec. 23, T. 15 S., R. 40
W., Wallace County, drilled by State Geological Survey, 1951. Surface

dltitude, 3,646.0 feet.

QuaTERNARY—Pleistocene :
Sanbom formation Thigees Do

Soil, silt, and clay, black. . ...... . ... ... . .. .. 2.5 2.5
Silt, tan gray. ... 11 185
TerRTIARY—Pliocene
Ogallala formation
Clay, silty, tangray............................. 55 19
Clay, limy, tan; contains imbedded sand in lower part, 10 29
Silt to fine sand, cemented, limy, whitetotan. ... .. .. 5 34
Silt and clay, very sandy, cemented, tan to light tan;
contains some coarse sand grains. . .............. 17 51
Clay, silty to sandy, green gray................... 1.5 52.5
Sand, fine to coarse, and fine to coarse gravel. . ... ... 23.5 76
Clay to clayey sand, tan gray; contains imbedded
gravel ... 10 86
Sand, fine to coarse, clayey, tangray. .............. 10 96
Clay, sandy, tan to tan brown; contains imbedded
mediumtocoarsesand. . ...................... 11 107
Sand, fine to coarse, clayey in parts, tan gray. . ... ... 7 114
Clay, sandy, tan gray. .. ........................ 4 118
Sand, fine to coarse; contains some tan sandy clay... 10.5 1285
Clay, sandy, tan gray. . ......................... 45 133
Clay, tan, and fine sand, interbedded............. 17 150
Sand, fine to coarse, and fine gravel .. ............. 17 167
Sand, fine to medium, and sandy clay; brown to tan
BIAY oot e e 9 176
Sand, fine to coarse; contains some tan to light-tan
Aoy 66 242
Creraceous—Gulfian .
Pierre shale
Shale, silty, yellow. . ... ..................... ... 8 248
9 257

Shale, silty, very soft, gray to dark gray. . ...........

1541-2aa. Sample log of test hole in the NE% NE% sec. 2, T. 155, R. 41 W.,
Wallace County, drilled by State Geological Survey, 1951. Surface altitude,

3,758-3 f eet. Thickness, Depth,
feet feet

Road fill and soil, silt, and clay, black. . .. ... .. .. . 2.5 2.5

QuaTeERNARY—Pleistocene
Sanborn formation

Silt, tan gray; contains some clay. .. . . 8 10.5
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TerTIARY—Pliocene .
Ogallala formation i Do
Clay, limy, silty, light tan to light brown..... ... ... 16.5 27
Silt and fine sand, clayey, cemented, brown to tan
brown ......... ... 11 38
Sand and gravel, fine to coarse; contains interbedded
cemented fine tan-brown sand and silt. . ...... .. 18
Sand, fine to coarse; contains tan to tan-brown silty
sand ... 6
Sand, fine to coarse, and fine gravel; contains some tan
cay ... ... 12 T4
Clay, sandy, brown; contains imbedded sand and
gravel ... ... ... 7 81
Sand and gravel, finetocoarse. . .................. 11 92
Clay, silty, tan brown; contains some imbedded sand . . 8 100
Clay, sandy, brown. . ........................... 10 110
Clay and sand, interbedded, tan brown; contains some
light-tan to light-gray limy silt. . ............. .. 7 117
Sand, coarse, and fine to medium gravel; contains some
silt .. 10 127
Sand, coarse, and fine to medium gravel; contains silt
and silty to compactelay. ..................... 10 187
Sand, coarse, and fine to medium gravel. . ... ... ... 20 W7
Sand, coarse, and fine to medium gravel; contains some
day ... e 17 I
Clay, limy to silty, tanwhite. . .................... 5 119
Clay, sandy, containing interbedded sand and gravel,
gray brown ................................ 10 18
Sand, fine to coarse, and some fine gravel contains
some gray-brown sandy clay........ .......... 20 209
Sand, fine to coarse, and some fine gravel; contains
someclay .......... ... . i i 10 219
Sand, fine to coarse, and fine gravel............... 40 259
Sand, fine to coarse; contains some fine gravel and tan-
brownsilt ...... ... ... ... .. ... 805 2895
Sand, fine to coarse, interbedded with gray-white
sandy clay ... ... ... ... .. ... L. 5 2045
Creraceous—Gulfian
Pierre shale
Shale, clayey, datk gray. . ... ... .. .......... ... 55 300
15-41-19cc. Sample log of test hole in the SW% SW¥ sec. 19, T. 15S., R. 41 W,
Wallace County, drilled by State Geological Survey, 1951. Surface alf
3,840.4 feet. Thickagss, Devth
feet feet
Road 81l ...... .. .. ... .. ... ... 15 15
QuaTERNARY—Pleistocene
Sanborn formation
Siltandclay, tan. ... ... .. .. .. ... .. L, 7.5 9



Ground-Water Resources, Ladder Creek Area 133

Terrary—Pliocene
Ogallala formation mfcek:tm' I;?::h.
Clay, very limy, light tan to white. . ... ......... ... 7 16
Sand and gravel, finetocoarse.................... 6 22
Clay and clayey sand, limy, tan to light tan ... ... .. 22.5 45
Sand, medium to coarse, and fine gravel; contains
brown sandy clay............................ 75 52
Sand and clay, interbedded...................... 16 68
Sand and gravel, coarse to fine; contains some brown
sandy clay .............. ... ... ... 7 75
Clay, silty to sandy, gray brown............ ... ... 21 96
Clay, sandy, tan brown; contains imbedded medium to
fine sand and a silty limy stringer at 105 feet.... 12 108
Clay and fine to medium sand, interbedded. . . .. .. .. 7 115
Sand, finetocoarse. .. .......................... 4 119
Sand, fine to coarse, clayey, brown, and hght-gray
limy clay, interbedded . ........... ... ... .. ... 4 123
Clay, silty, limy, tan gray to light tan . . ... ....... 8 131
Sand, fine to medium, clayey, tan ...... . ... .. .9 140
Sand, fine to coarse, clayey, tan brown . . .. .10 150
Sand and sandy clay, tan to tan brown; contams
stringer of limy clay at 155 feet ..... ... . ... 10 160
Sand, fine to coarse, and fine gravel; interbedded with
gray-brown sandy clay . ........ .. . ... ... 10 170
Sand and gravel ........ ... ... . o ... 175 1815
Bentonite, white .............. .. . S5 188
Clay, limy to sandy, brown to gray .. .. ... .. 4 192
Clay, sandy, brown, imbedded W1th fine to coarse
sand .. ... 34 226
Creraceous—Gulfian
Pierre shale
Shale, silty, yellow ................. ... ... .... 11 237
Shale, clayey, dark gray ........................ 3 240

15-41-23dd. Sample log of test hole in the SE% SE% sec. 23, T. 15S., R. 41 W.,
Wallace County, drilled by State Geological Survey, 1951. Surface altitude,

3,714.9 feet.
QuaTerNARY—Pleistocene Thickness.  Denth
Sanborn formation feet  feet
Soil, silt, and clay, dark gray to black ........... ) 2
Silt, tan to tan gray; contains some tan clay ... .. .. 8 10
TerRTIARY—Pliocene
Ogallala formation
Clay and silt, sandy, limy, tan to light tan .. ... .. ... 12 22
Sand, fine, silty, cemented, brown ........ .. .. .. .. 6 28
Silt and clayey sand, limy, tan to light tan and gray
white ...... ... ... ... . ... 10 38
Clay, limy, silty, light tan....................... 2 40
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Thickness, Depth,
feet feet
Sand, silty to clayey, tan brown to tan; contains some
light-tan limy clay . . . .......... ... ... .. 10 50
Sand, very silty to clayey, tan brown to tan .. ... ... 10 60
Clay and gravel, interbedded, brown to tan gray; con-
tains some fine to mediumsand .. ... .. ..... ... 8 68
Sand and gravel, fine to coarse; contains some clay .. 15 83
Clay, sandy to silty, brown to gray brown .. ... ... .. 165 995
Clay, gray tan to tan brown; contains some imbedded
fine gravel ......... . ... ... ... . ... ......... 205 120
Sand, medium to fine, clayey, tan; contains some clay, 10 130
Sand, fine to medium, and sandy clay, tan to light tan, 12 142
Sand, fine to coarse, and fine silty gravel .. ... .. .. 10 152
Sand, fine to coarse; contains limy clay ......... ... 9 161
Sand, fine to coarse, and fine to medium gravel .. . . .. 29 190
Sand, fine to coarse, and clayey sand, interbedded ... 30 20
Sand, fine to coarse; contains some clay ... ... .. ... 10 © 230
Sand, fine to medium, silty ...... .. ... ... .. . .. .10 A0
Sand, fine to coarse, silty .. ... ... . ... . . oo 7 147
Creraceous—Gulfian
Pierre shale
Shale, silty, yellow ... .. ... ... .. .. ... .. .. . 10 257
Shale, clayey, dark gray ... ... .. . ... .. ... .. 3 260

15-42-20bb. Sample log of test hole in the NW% NWX sec. 20, T. 15S,R 42
W., Wallace County, drilled by State Geological Survey, 1951. Surface dlfi-
tude, 3,904.9 feet.

QuAaTERNARY—Pleistocene .
Sanbom formation mfc:e“' Df::h.
Soil, silt, and clay, gray tan ... ... . .. . 15 1.5
Silt, clayey, tan gray .. ... . . o o .. 125 14
TerTIARY—Pliocene
Ogallala formation
Clay, containing imbedded sand and gravel, limy,

tan brown to light gray . ......... ....... .. . . 4 18
Sand, medium to coarse, and fine to medium gravel .. 10 28
Gravel, very coarse; contains some coarse sand ... . 9 37
Clay, sandy, limy, light gray and tan to tan brown .. 10 47
Clay, sandy, tan brown .. ... ... ... .. ... . ... .. 10 51
Clay, very sandy, tan brown ... .. . .. ... .. .. 15 72
Sand, coarse; contains some clay ... ... ... .. . ... 8 80
Sand, coarse, and fine to medium gravel; contains

some tan clay ..... ... ... .. ... . ... .. .. 3 83
Clay, sandy, tan to tan gray .. ... .. .. o 9 92
Sand, fine, and some tan clay .. .. . ... . .. 31 123
Clay, very sandy and limy; contains some imbedded

coarse and medium sand . ..... . .. ... .. . ... . 4 127
Sand, fine to coarse, and fine to medium gravel .... 13 140
Sand, fine to couarse, and fine to medium gravel; con-

tains some clay ... .. .. 10 150

|
|
|
|

Google



Ground-Water Resources, Ladder Creek Area 135

Thickness, Depth,
feet feet

Sand, fine to coarse, and fine to medium gravel; con-

tains some imbedded tan sandy clay ........... 20 170
Sand, fine to coarse, and fine to coarse gravel; con-

tains some interbedded tan-brown clay ...... ... 10 180
Clay, limy, tanto light gray ..................... 7 187
Sand, fine to coarse, and fine to medium gravel,

clayey, tan brown .............. ... ... ... ..., 20 207
Sand, fine to coarse, and fine to medium gravel,

clayey, tan, brown, and yellow ................ 10 217
Sand and gravel, fine to coarse; contains some yellow

silty clay ........... ... ... ... ... 8 225

CreTACEOUS—Gulfian )
Pierre shale

Shale, clayey, dark gray .................. ... ... 2 227

15-42-32dc. Sample log of test hole in the SW% SEX% sec. 32, T. 15S., R. 42 W,
Wallace County, drilled by State Geological Survey, 1951. Surface altitude,
3,882.6 feet.

QuaTERNARY— Pleistocene

Sanborn formation “’fi'é?”' ]%:5 h
Soil, silt, and clay, tan gray to dark gray. .. .. ... ... 25 25
Silt and clay, tanto tan gray ........... .. .. .. .. 8.5 9
Sand, fine to medium fine, silty, tan .. .. ... ... . .. 8 17
Terriary—Pliocene
Ogallala formation

Clay, silty and sandy, limy, light tan to tan and tan

brown .............. ... 11 28
Clay, medium hard, gray tan .............. ... .. 2 30
Sand, fine to coarse; contains some clay ..... .. .. 6 36
Clay, limy to silty, tan; contains somesand .. ... .. .. 21 57
Sand and gravel, coarse to fine ..... ... ... .. .. .. 8 85
Sand, fine to coarse, and clay, interbedded, tan brown, 6 71
Sand, fine to coarse, and fine to coarse gravel ... . .. 7 78
Clay, silty, brown .......... ... .. ... ....... ... 8 84
Clay, silty to sandy, tan brown; contains some im-

bedded sand ........... ... ... .. ... ... ... .... 4 88
Clay and clayey sand; contains some light-tan limy

Aay 13 101
Clay, very sandy, brown to red brown .. .. ... . 4 105
Sand, finetocoarse ......................... ... 2 107
Clay, sandy, limy, tan brown and light tan to gray .. 4 111
Sand, coarse to fine; contains some tan clay ... .. .. 6 117
Clay, limy and silty, light gray .................. 4 121
Sand, coarse to fine; contains some gravel and light-

tan limy clay ............... ... .. ... ... ... 10 131
Sand, coarse to fine; contains some coarse to fine

gravel ... e ........ 1B 146
Clay, sandy, limy, tan to lighttan .. ... ... . ... ... 11 157
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mfeet :
Sand, coarse, and fine to medium gravel; contains
some limy clay ...................... ... .. 14
Sand, coarse, and fine to medium gravel, clayey . ... 8
Clay, limy and sandy, tan gray to light gray .... . ... T
Sand, fine to coarse, fine to medium gravel, and tan-
gray to gray-green sandy clay ................. il
Clay, sandy, tan gray; contains some imbedded sand
and gravel ... ... ... ... . ... . ... ... ... ... ) B
Sand, very fine ................ ... . ... ........ é
Sand and clay, interbedded, tan to light tan . ... .. .. 13
Sand, medium to coarse, and fine to medium gravel;
contains some clay .......................... 25
CreTACEOUS—Gulfian’
Pierre shale
Shale, silty to sandy, yellow ... ... ... ........... ... 35

Shale, clayey, gray .. ........ ... .. .. ... .. ..., ..

Depth,

feet

m
179
186

197
208
214
227
252

255.5
258

16-30-29aa. Sample log of test hole in the NE cor. sec. 29, T. 16 S.,R. 30 W,
Lane County, drilled by State Geological Survey, September 1948. Surface
altitude, 2,872.7 feet; depth to water level, 116.5 feet Septemer 18, 1948.

Chalk, yellow to tan . ... ............... ... ...

Google

QuaTERNARY—Pleistocene .
Sanborn formation nl&‘fc‘;es' Dflc‘;h
Silt, sandy, light brown ... ... ... ... ... . ... . 2 2
TeRTIARY—Pliocene
Ogallala formation
Clay and sand ....... .. ... ... ... ... .. ..... 3 10
Clay and silt, calcareous, light tan to gray . ....... .. -7 17
Caliche ....... ... ... .. ... . ... . ... 10 2
Caliche and medium sand, thin alternating layers ... <7 34
“Mortar bed”; contains sand and caliche ........ .. 10 44
Sand, fine, and calcareous brown silt .. ...... ... . . - 48
“Mortar bed”; contains sand and gravel ..... . ... .. 10 58
Silt and fine sand, brown .................... ... 2 60
Silt; contains sand and gravel .. ........ ... . .. ... 3 63
“Mortar bed”; contains sand and gravel .. .. .. .. 27 90
Sand, coarse to fine; contains some gravel ... .. ... 10 100
Silt and very fine sand, light brown .. ... ... ... 18 116
Sand, fine to coarse .. .................... } = 120
Sand, very fine, and brown clay ....... ... .. .. ... 10 130
Clay, light gray, and finesand ............. ... . 10 140
Sand, fine to medium ......... ... . ... . ... .. ... 10 150
Gravel, rock fragments and quartz grains, coarse, sub-
angular ... .. 8 158
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
4 160
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16-32-20dd. Sample log of test hole in the SE% SE% sec. 20, T. 16 S.,, R. 82 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,

3,008 feet. Thickness, Denth,
feet feet
Road fill and soil . . . o . 85 35

QuaTerNARY—Pleistocene
Sanborn formation

Silt, tan gray to gray green .. .. . o .. 145 18
Silt and clay, limy, light tan .. ... .. . ... 8 26
TerTIARY—Pliocene

Ogallala formation

Silt, very limy, white, and tan sandy clay .. 2 28
Sand, coarse to fine, and some tan sandy clay . ... .. 3 31
Silt and sand, clayey, limy, tan to light tan ... . .. 6 87
Silt and fine sand, very limy, cemented, white . . .. 2 39
Sand, cemented, tan to brown; contains some silty

caliche ......... ... ... .. .. .. ... ... .. .. ... 9 48
Silt and fine sand, limy, tan to light tan; contains some

tan to lighttan limy clay .................. ... 9.5 515
Sand, medium to fine, and silt ............ ... ... .. 35 6l
Sand and silt, fine, limy, light tan; contains some im-

bedded coarse to medium sand ............. ... 17 78
Clay, silty, limy, tan and tan gray; contains some inter-

bedded cemented fine limy sand ......... ... .. 5 83
Clay and sand, silty, interbedded, gray ........ . ... 1.5 84.5
Clay, silty and sandy, tan and tan brown; contains

some imbedded coarse sand ........... .. .. . 75 92
Sand and clay, interbedded, brown ....... .. .. ... 7 99
Sand, fine to medium; contains some tan clay . .... 8 107
Clay, silty, tan yellow .. .................. . . .. 14 121
Sand, fine to coarse, and some silt ................ 9 130
Sand, fine to coarse, and some silt; contains some fine

gravel ... ... .. 10 140
Sand, fine; contains some soft silty limestone . ... ... 10 150
Sand, fine; contains some silty limestone ..... .. .. 10 160
Sand, fine to medium; contains some brown silt .. ... 10 170
Sand, fine to coarse, and fine to medium gravel . . . 9 179

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, silty, yellow .................... ... .. . 75 1865
Chalk, clayey, gray ....................... ..... 1.5 188

18-32-24cc. Sample log of test hole in the SW% SWk sec. 24, T. 16 S., R. 32 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,
2,971.0 feet.

QUuUATERNARY—Pleistocene ™
Sanborn formation ‘cel:‘tm' feet
Soil, silt, and clay, black .. ... . . . ... 45 45
Silt, tan gray ............................. ... 11 155

Go 3]0



Ground-Water Resources, Ladder Creek Area 139

Thickness,
feet feet
Silt and clay, limy, tan to light tan; imbedded coarse
tofmesand ........... ... ... .. .. ........ 8.5 24
TerTiARY—Pliocene
Ogallala formation
Clay, very limy, light tan to white; contains some im-
bedded sand ............................... 5 29
Clay and silt, limy to very limy, nodular, tan to Light
AN .. ... 10 389
Sand, fine, cemented, brown; contains some limy silty
day ... ) 42
Silty to clay, limy, tan to white; contains some im-
bedded sand ....... ... ... ... ... . ... ... 8.5 48.5
Clay,sandy, tangray ........................... 2.5 51
Clay, silty, limy, tan to white; contains some im-
bedded sand ........... ... ... ... .. .. ... ... 3 54
Clay, sandy, tan gray .......................... 1 55
Silt, very limy, white ..... ... ... ... .. .. ..... 2 57
Clay, sandy, tantobrown .. .. .. .. . ... ... ... .. 1.5 58.5
Sand, coarse to fine .. ..... ... .. ... ... . ... .. .. 5 63.5
Silt, clayey, limy, tan to white; partly nodular and
sandy ... ... 24.5 88
Clay, silty to limy, tan to brown; contains some sand. . 8 91
Clay, silty, brown ............... .. ............ 10 101
Clay, silty, brown; contains some sandy clay .. .. . . 16 117
Sand, coarse to fine, and fine gravel; contains some
gray clay .............. . ... ... ... .. 4 121
Sand, coarse to fine; contains some clay ... .... . .. . 10 131
Sand, fine to coarse; contains some tan sandy clay ... 29 160
Sand, fine to coarse, and fine to medium gravel .. .. 15 175
Creracrous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, silty, yellow ................ ... .. .. ... 4 179
Chalk, clayey, gray ............ ... ......... ... 1 180

16-33-17bb. Drillers log of well in the NW% NW¥4 sec. 17, T. 16 S., R. 33 W.,
Scott County; irrigation well, George Epler, owner, Ben Hasz, driller. Sur-

, ace alt“ude’ 3’0&) f eet. Thickness. Depth,

feet feet
Top soil ............. ... .. ... . ... ... ... 23 23
“Gyp” [caliche] ............... ... ... ...... ... 7 30
“Gyp” rock and clay ..... . ... ... . .. . .. . ... 66 96
Clay and rock, sandy ................ ... ... ... 37 133
Sandstone .............. ... ... ... ... 7 140
Sand, tight, fine ................ ... ..... ... .. 9 149
Sand, loose, fine ...... ... ... ... . ... ... ... ... 4 153
Sandstone and sand . ... ............ ... .. .. ... 5 158
Clay, sandy ......... ... ........ .. ... ....... 4 162
Gravel ....... ... . . ... ... 12 174
JShale .. 2 176
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16-33-18aa. Sample log of test hole in the NE% NE% sec. 18, T. 18 S., R. 33 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,

3,081.4 feet. Thickncss, Depth,
feet ~  feet
Road fill and soil; silt and clay, black ..... ... ..... 45 45

QuATERNARY—Pleistocene
Sanbom formation

Silt, gray green; contains some fine sand ..... .. .. 16.5 21
Silt and clay; contains some very limy tan to light-tan
fine sand ... ... ... ... . .. .. ... . . ... .. 9.5 30.5

TERTIARY—Pliocene
Ogallala formation

Limestone, silty, medium hard, white .. ... . .. .. 35 34
Sand, fine to medium, limy, and tan silty clay .. .. .. 5 39
Clay, limy, tan and chalky white ... .......... .. . 3 42
Silt, imy ........... . ... ... 15 57
Sand, fine, cemented with silty and clayey caliche, tan

tobrown ....... ... ... ... ... ... ... 18 75
Sand, silty, fine to medium, brown .. ... .. ... ... . 8.5 78.5
Sand, coarse to medium fine; contains some light-tan

limy silt ................ ... ... ... ..... 28.5 105
Clay, silty, yellow; contains some medium and fine

sand, imbedded ........... .. ... ... ... ... ... 3 108
Sand, finetomedium ............. ... ... .. .. . . .. 40 148
Sand, fine to medium, and some coarse sand . ... .. .. 10 158
Sand, medium to coarse ................ .. ... .. 135 1715

CreTACEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, silty, yellow .......................... .45 178
Chalk, clayey, medium hard, gray........... ... .. 4 180

16-33-25ac. Sample log of test hole in the SW% NE% sec. 25, T. 16 S., R. 33 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,

2,877 feet. Thickness, Depth,
feet feet
Road S11 .......... .. ... ... ... . ... .. . ... 2.5 2.5

QuaTERNARY—Pleistocene
Sanborn and Meade formations

Clay, silty, black ........... ... ... ... .. ... 2.5 5
Clay and silt, tan brown; contains some coarse sand.. 10 15
Sand, fine and medium fine .............. .. .. ... 10 25
Sand, fine to medium ........... ... ... ... 3 28
Clay, blue gray; contains some sand .............. 11 39
Silt, sandy to clayey, tan to tan brown; contains some

coarse imbedded sand ....................... 14 53
Sand, fine to medium .......................... 11 64
Sand, fine to medium; contains some clay .......... 10 74
Sand, coarse to fine; contains some clay ...... .. ... 10 84
Sand, coarse to fine, and fine to medium gravel . ... . 75 91.5
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Caeraceous—Gulfian
Niobrara formation—Smoky Hill chalk member Thi;:ek;w. ngh'
Chalk, silty, yellow; contains some imbedded coarse
sand .. ... 85 100
Chalk, clayey, gray ............................ 2 102

16-33-20bc. Sample log of test hole in the SW% NW¥% sec. 29, T. 16 S., R. 33
W., Scott County, drilled by State Geological Survey, 1951. Surface alti-
tude, 3,086.3 feet.

Qmm\x,mv—Ple.istocene Thickness, Depth,
Sanborn formation feet feet
Soil, silt, and clay, dark gray and black . ... ... ... .. 3.5 3.5
Silt; contains some fine sand ... ... ... . .. . .. ... 175 21

Terriany—Pliocene
Ogallala formation

Clay and silt, limy, tan, light tan, and white .. .. .. .. 9 30
Clay, silty, limy, light tan to white ........ .. ... .. 17 47
Sand, coarse to medium ......... . .............. 11 58
Caliche, clayey and silty, soft to medium soft, white . 19 T
Sand, medium to coarse; contains some tan-brown

silty clay ... 20 97
Sand, medium to coarse; contains some tan—brown

clay ... 11 108
Sand, medium fine to coarse, blocky, and brown clay;

contains some interbedded silty limestone .. .. ... 10 118
Sand, medium finetocoarse ..................... 42 160
Sand, medium fine to medium coarse, and tan-brown

clay ... 10 170
Sand, medium fine to medium coarse ..... . ... .. .. 8.5 178.5

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, silty, yellow ........... ... . ... .. .. . .. 165 195
Chalk, clayey, medium hard, gray ........ ... ... .. 5 200

16-34-9cc. Dirillers log of well in the SW% SW4 sec. 9, T. 16 S., R. 34 W,
Scott County; irrigation well, Roy Tucker, owner; Ben Hasz, driller. Sur-

face altitude, 8,145.5 feet. Thickness, Depth,

feet feet
Top S0l ... 19 19
“Gyp” [caliche] and sand rock ............. .. .... 4 23
Rock ... ... 1 24
Sand rock and “gyp” ... ... ... ... 17 41
Sand ... 3 44
Sand rock and “gyp” ... ... ... ... .. ... 2 46
Rock ... 4 50
Sand rock and “gyp” .. ... ... ... ... 18 63
Sand, loose ....... ... ... ... .. ... ... .. ... ...... 16 79
Sand rock, “gyp”, streaks of rock ....... . ... ... .. 18 95
Rock ... 4 99
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Depth,

feet feet
CIBY oo 4 103
Sand, fairly loose ...... ................ ... ... 18 116
Sand, loose, coarse . ................ ... ....... 6 122
Clay, yellow ......................... . ........ 8 130
Sand, fairly loose ............ ... ... ... ... ... 5 135
Clay, sandy ............ccocoiiiiiiiiiinnne.n. 10 145
Sand, loose, fine ....... ......... e 1 146
Clay, sand streaks ............. B, 10 156
Shale ... 0 156

[Incomplete; total depth 181 feet]

16-34-13bb. Drillers log of irrigation well in the NW% NW4 sec. 13, T. 16 S.,
R. 84 W., Scott County; Frank Kottwich, owner; Ben Hasz, driller. Surface

altitude, 3,108.7 feet. Thickness, Depth,

’ feet feet
Topsoil .......... .. ... 23 23
“Gyp” [caliche] .. ....... ... ... ... ... .. ... 16 39
“Gyp” rock . ... ... 21 60
Clay, sandy ............. ..., 10 70
Sand rock ... ... ... 4 74
Hard rock .. ... 3 77
Clay, sandy ..............cooiiiiiii . 15 92
Sandrockand clay .................. ... ... ... 41 133
Sand, bright, fine, and clay, streaks of sand rock . ... 22 155
Gravel streaks, clay at 164 feet .............. . . 25 180
Clay ... 8 188
Shale ....... ... . ... 0 188

16-34-16aa. Sample log of test hole in the NE% NE% sec. 16, T. 16 S., R. 34 W,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,
3,131 feet.

QuaTterNARY—Pleistocene

Thickness, Depth,
Sanborn formation feet fﬁg

Soil, silt, and clay, black ...................... .. 5 5

Clay, tan brown; contains some silt ........... ... 9 14

Silt, gray green; contains some tan clay ............ 5 19

Clay, silty, tan brown . ......................... 75 26.5
TertTiary—Pliocene

Ogallala formation
Clay and silt, limy, tan brown to light gray; contains

some silty limestone concretions ............... 85 85
Silt, limy, medium soft, white, and silty light-tan clay, 18 53
Clay, very sandy, tan; contains coarse to medium sand

and imbedded fine gravel .................... 7 60
Clay and silt, limy, light tan; contains imbedded sand, 10 70
Clay to fine sand, cemented; contains tan silty lime-

SEOMIE oot ot et 10 80
Clay, silty and sandy, tan brown to brown; contains

some light-tan imy clay .............. ..... .. 10 90
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Depth,
foet foet
Sand, fine to coarse; contains some clay ... .. .. ... 10 100
Sand, coarse to medium ............... ........ 45 1045
Sand, fine, limy; contains imbedded coarse sand, me-
dium gravel, and some limy tanclay ......... ... 65 111
Clay, silty and limy, tan ........................ 4 115
Sand, fine to medium fine; contains some brown silt. . 11 126
Sand, fine to medium; contains some tan to light-tan
my clay ................. ... ... ... ..., 10 136
Sand, fine to medium ... . .. ... . .. ... .. .. 20 156
Sand, medium to coarse ... . . . .. . ... .18 174
Creraceous—Gulfian
Pierre shale
Clay and weathered shale, yellow ... ... . .. .. . 5 179
Shale, clayey, medium hard, gray ........ ... .. . .. 5 184

16-34-17bc. Drillers log of test hole in the SW% NWX sec. 17, T. 16 S., R. 34
W., Scott County; H. T. Witham, owner; Weishaar and Son, driller.

Thickness, Depth,
feet feet

Clay ... .. 37 37
“Jip” [caliche] and clay .. .. .. o ... 8 - 172
“Jip” and sand ............ . .. . . o 25 97
Sand, fine »............. ... .. .. ... 17 114
Sand rock ........ ... ... ... ... 3 117
Sand, fine ....... . ... .. . ... ... ... 15 132
B £+ 23 155
Sand, fine, dirty ..... ... . . ... .. .. ... 32 187
“fip" and clay ........... ... ... ... . .. ... ... 5 192
Sand, fair ................ ... ... . ... .. .. ... 10 202
Shale .......... ... ... ... 3 205

16-34-27cc. Sample log of test hole in the SW% SWX sec. 27, T. 16 S., R. 34 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,
3,128.8 feet.

QuaterNaRY—Pleistocene .
Sanborn formation Thieess Gt
Sail, silt, and clay, black .... ..... ... ... ... ... .. 2.5 2.5
Silt, gray green to tan gray; contains some fine sand.. 9.5 12
Clay; contains some tan silt ... ... ........... ... 7 19
TerTiary—Pliocene
Ogallala formation
Clay, silty, limy, light tan to white .. ........... .. 9 28
Sand, fine, cemented, and limy clay and silt inter-
bedded; tan to light tan. .. ................. .. 7 35
Clay, limy, tan; interbedded with silty caliche ... ... 6 41
Sand, medium to fine ............ . ... ... .. ... 6 47
Clay to silt, limy, nodular; contains some medium to
coarse sand ................. ..., 11 58
Silt and limy fine sand; contains some tan clay ... ... 14 72
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Thickness, Depth,

feet feet
Clay, silty, gray totan gray ..................... 5 7
Sand, coarse to fine; contains some tan limy clay .... 4 81
Sand and silt, clayey, brown; contains some medium
sand ... L. 5 86
Clay, tan to brown, and coarse to fine sand ........ 11 97
Sand, medium to coarse, and fine to medium gravel;
contains some tan limy clay ................. .. 14 111
Sand, medium to fine; contains some limy clay .. .. .. 39 150
Sand, medium to fine, and brown silty clay .. ... ... 10 160
Sand, fine to medium, and tan to light-tan limy silt. . 10 170
Sand, fine to medium ... ... ... ... ... ... . ... .. 17 187
CreTAcEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow ................................. 135 2005
Chalk, clayey, medium hard, gray .............. .. 75 208

16-35-1dd. Sample log of test hole in the SE cor. sec. 1, T. 16 S, R. 35 W_,
Wichita County, drilled by State Geological Survey, September 1947. Sur-

face altitude, 3,174.5 feet. Thickness, Depth,
feet feet
Road £l ... ... ... . . .. .. ... ... . .. ..... ... 4 4
QuATERNARY—Pleistocene
Sanborn formation -
Silt, clayey, light brown ... . ... ... .. .. ... ... 21 25

TeRTIARY—Pliocene
Ogallala formation

Clay, silty, calcareous, white .. ........ ... ...... 5 30
“Mortar bed” and caliche ................ ... ... 20 50
Caliche, very sandy, white ...................... 20 70

Sand, fine to medium, compact, slightly calcareous,
brown; contains coarse sand and fine to medium

gravel ... . ... 10 80
Gravel, fine to medium, and coarse sand ........... 9 89
Sand, fine, brown . ....... . ... ... ... 12 101
Sand, coarse to medium; contains fine partly cemented

brown sand ................ ... . ... . ... ... 19 120
Sand, medium to coarse; contains fine to coarse gravel, 10 130
Sand, coarse to medium; contains fine gravel and sand, 23 153

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, soft, yellow brown ............. ... ... . . 9 162
Chalk, gray ......... ... ... ... . ... ... ... 18 180

16-35-31da. Drillers log of irrigation well in the NE% SE% sec. 81, T. 16 S.,
R. 85 W., Wichita County; H. O. Bums, owner, Ben Hasz, driller. Surface

altitude, 3,229.8 feet. Thickness, Depth,
feet feet
Top soil ... ... ... 20 20
Gypsum rock [caliche]l and clay ......... ... ... ... 25 45
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Thickness, Depth,

feet feet
Gypsum rock ........................ ... .. ... 13 58
Sand ...... ... 3 61
Sandstone ... ... ... ... .. ... .. 14 75
Clay ... 15 20
Clay, sandy ............. ... ... ............. 37 127
Sand, fine ...... ... ... ... .. .. ... ... ... 19 146
Rock ... ... ... . e 7 153
Sand, fine .............. .. ... ... ... ..., 21 174
Clay, sandy ..................... ... ...c...... 3 177
Sand ......... . ... ... 3 180
Gravel ........... . ... 19 199
Clay, yellow ....... ... ... ... .. .............. 2 201

16-35-36dd. Sample log of test hole in the SE% SE% SEX% sec. 86, T. 16 S.,
R. 35 W., Wichita County, drilled by State Geological Survey, August 1947.
Surface altitude, 8,170.3 feet.

QuaTERNARY—Pleistocene .
Sanborn formation Thigkgess: the'r;b
Silt, black ............ ... .. 3 3
Silt, brown ............ ... ... ... ... 6 9
Clay and silt, compact, brown ........... ....... 11 20
TerTIARY—Pliocene
Ogallala formation
Clay, silt, and fine sand, compact, calcareous, tan ... 17 37
Gravel, fine, and coarse sand ....... ... .. ... .. ... 2 39
“Mortar bed”, hard, white ...... .. ... .. ... ..... 3 42
Silt, sandy, calcareous, tan ................... ... 7 49
“Mortar bed”, whitetotan .. .......... .. ........ 21 70
“Mortar bed”, sandy, whiteto tan .............. .. 20 90
Sand, coarse to medium; contains silt and fine sand .. 40 130
Sand, coarse to medium; contains fine sand and fine
caliche fragments ........................... 20 150
Sand, medium; contains clayey silt and fine sand .. .. 10 160
Sand, coarse to medium . ... .. .. ... ... ... .. ... 20 180
Gravel, fine, and coarse sand ... ... ... .. ... . .... 10 190
Gravel, medium to fine ........... ... . ... .. .... 8 198
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, gray ............ .. ... ... .. ... 9 207

16-36-4cc. Sample log of test hole in the SW% SW¥% SW¥ sec. 4, T. 16 S.,
R. 36 W., Wichita County, drilled by State Geological Survey, September
1947. Surface altitude, 3,301.7 feet.

A  Plei
QuaTERNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Silt, dark brown .......... ... .. ... ... . ...... 4 4
Silt, ight brown ................. ... .......... 19 23
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TeERTIARY—Pliocene

Ogallala formation feet

Clay, silty, white .. ....... ... .......... ... . ... 4 27
Clay, silty; contains sand and gravel ... ... ... .. .. 55 325
“Mortar bed”, hard, calcareous, white to brown ... 20.5 53
Gravel, medium to fine, and coarse sand ... ... .. .. 3 56
Sand, coarse to medium; contains fine gravel .. ... .. 4 a0
Sand, coarse, and fine gravel; contains medium to

coarse gravel ........ ... ... ... ... ......... ... 10 70
Sand, coarse, and fine gravel; contains medium to fine

T 10 80
Sand, coarse, and fine gravel; contains medium gravel, 1.5 81.5
Sand, fine, and brown sticky silt .. ... ... ... .. ... 1.5 83
Gravel, fine, and coarse sand ...... ... .. .. ... .. 6 89
Sand, fine, and compact brown sit .. ... .. ... . 4 93
Sand, coarse, and fine gravel ... ... ... . ... . ... .. 7 100
Sand, coarse to medium; contains fine sand and silt .. 10 110
Limestone, impure, hard, white ... . .. ... .. .. 2 112
Sand, coarse, and fine gravel ... . ... .. ... ... .. 10 122
Clay, sandy, yellow ........ ... .. ... ... ..... 3 125

Creraceous—Gulfian
Niobrara formation—~Smoky Hill chalk member

Chalk, clayey, yellow .................. .. ... ... 7 132
Chalk, clayey, gray ... ......................... 3 135

18-37-33cc. Sample log of test hole in the SWi SW¥% SW¥ sec. 33, T. 16 S.,
R. 37 W., Wichita County, drilled by State Geological Survey, 1950. Sur-
" face altitude, 3,367.3 fee:.

QuaTeERNARY—Pleistocene

. Thickness, Depth,
Sanborn formation feet feet

Silt, black .... .. . .. o . o 2 2
Silt, tan ...... ... ... . . 8 10
Silt, reddish brown . . . ... 8 18

TeRTIARY—Pliocene
Ogallala formation

Silt and clay, sandy, calcareous, cream colored . . . .. 7 20
Caliche, cream colored to reddish brown .. ... . .. 32 52
“Mortar bed” .. ... ... 16 68
Sand, fine to coarse .. ... P 3 71
“Mortar bed”, soft ..... .. ... . ... ... ... . .. .. 19 90
Silt, clay, and very fine to fine sand, brown . . . .. ... 18 103
Sand, fine to very coarse; contains a few pebbles ... . 17 120
Sand, fine to very coarse; contains silt and clay .... 10 130
Sand, fine to coarse; contains silt and clay and very

coarse sand . ........ ... ... 10 140
Sand, fine to coarse; contains very coarse sand and a

fewpebbles .. ... ... ... ... .. ... ... ... ... 45 185

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow ...... .. ... ... ... ... ... .. ... 8 190
Chalk, gray .......... ... .. ... .. ... ... 8 198
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16-38-16bb. Sample log of test hole in the NW% NW% NW¥ sec. 16, T. 18 S,
R. 88 W., Wichita County, drilled by State Geological Survey, October
1947. Surface altitude, 3,444.9 feet.

QuaTERNARY—Pleistocene ,

Sanborn formation Th'f:ex:w' Df?e):h'
Silt, hard, black ... ... . ... .. . cee..... 8 3
Silt, hard, light brown ... ... ... ... . ... . ... .. ... 15 18

TerTIARY—Pliocene

Ogallala formation
Clay, sandy, light tan ... ... ...... ... .. ...... 3 21
Silt and fine sand, clayey, calcareous, brown to light

2 < Y O 8 29
Gravel, coarse to fine, and coarse sand ............ 12 41
Silt and fine sand, clayey, calcareous, brown ... .. ... 15 58
Sand, coarse to medium, and fine to coarse gravel ... 10 86
Silt and fine sand, clayey, calcareous, light tan .. ... 4 70
Silt and fine sand, clayey, light green ............. 10 80
Silt and fine sand, clayey, brown; contains medium to

coarse sand .. ...................... ... ... 42 122
Sand, medium to coarse, and fine to coarse gravel;

contains some clayey light-tan fine sand andsilt. .. 8 180
Sand, coarse, and fine to coarse gravel ... ....... ... 8 138
Silt and fine sand, plastic, calcareous, yellow brown .. 2 140
Sand, medium to coarse, and fine to coarse gravel;

contains clayey yellow-brown silt and fine sand ... 10 150
Sand, medium to coarse, and fine to coarse gravel ... 12 162

Sand, medium to coarse, and fine to medium gravel;
contains some clayey yellow-brown silt, and fine

sandat 174to 178feet ......... ... ... ... ... .. 18 180
Sand, fine to coarse, and fine to coarse gravel .. . .. 10 190
Sand, finetocoarse .............. .. ... ... . .. .. 16 208
Silt and fine sand, clayey, yellow . ...... .. . . .. 1 207

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow ............ .. ... ... .. ... ...... . 2 209
Chalk, @ray ..............ooooeiiiii. 1 210

16-40-24aa. Sample log of test hole in the NEX% NEX% NEY% sec. 24, T. 16 S.,
R. 40 W., Greeley County, drilled by State Geological Survey, 1947. Sur-
face altitude, 3,592.1 feet.

QuaTERNARY—Pleistocene
Thickness, Depth,

Sanborn formation feet feet
Silt, dark brown ........ ... ... ... ... ... ... .. .. 3 3
Silt, light brown ...... .. ... ... ... .. .. . . ... .. 15 18
TerTIARY—Pliocene
Ogallala formation
Caliche, hard, light tan ............... ... ... .. 16 34
Sand, medium to coarse, and fine to coarse gravel ... 6 40
“Mortar bed”; contains a small amount of caliche and
coarse gravel ............................... 10 50
“Mortar bed” .................... ... .. 10 60
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Thickness, Depth,

feet feet
Sand, fine to coarse, and fine to coarse gravel, partly
consolidated; contains some tanclay ....... ..... 10 70
Sand, fine to coarse, and fine gravel; contains some
brown sandy clay ........................... 10 80
Sand, coarse, and fine to coarse gravel; contains gray
clay at 87 to 90 feet ......................... 10 90
Sand, coarse, and fine to coarse gravel ............ 11 101
Sand, coarse to medium, and fine to coarse gravel;
contains tan clay ....................... ... .. 9 110
Sand, fine, and silt, sticky, clayey; contains some
coarse sand and fine to coarse gravel .. ... ... ... 12 122
Clay, sandy, light tan .................. R 8 130
Clay, fine sand, and silt, light tan ....... ... .. . ... 8 138
Sand, fine to coarse, and fine gravel; contains a small
amount of clay .............. ... . ... ... ... 12 150
Sand, coarse to medium, and fine to medium gravel .. 10 160
Sand, coarse to medium, and fine to coarse gravel .. 10 170
Gravel, coarse to fine, and yellow clay ......... ... 4 174
CrerAaceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, clayey, gray ............................ 6 180

16-41-15cc. Sample log of test hole in the SW% SW¥% SW¥ sec. 15, T. 18 S.,
R. 41 W., Greeley County, drilled by State Geological Survey, 1947. Sur-
face altitude, 3,703.9 feet.

QuATERNARY—Pleistocene
Sanborn formation
Silt, dark brown .......... .. ... ... ... ... ..... 2 2
Silt, light brown ......... ... ........ ... .. .. ... 12 14
TerTIARY—Pliocene
Ogallala formation
Sand, medium to fine; contains a small amount of

coarse sand . ... 2 16
Clay and silt, calcareous, tan .. .............. ..., 4 20
Clay, calcareous, gray .......................... 8 28
Sand, medium to coarse ............ ... .. ...... 7 35
Clay, calcareous, gray ................ .. ....... 13 48
Sand, medium to coarse .. ... ... ... . ... ...... .. 1 49
Clay, gray ...........ooiiiiiii i 1 50
Clay, gray; contains some coarse sand and fine gravel, 6 56
Clay, gray; contains clayey fine sand and silt .... .. 4 60
Clay, white to light tan ................... .. ... 6 66
Silt and fine sand, clayey, brown ....... ... .. ... . 4 70
Silt and fine sand, clayey, light tan; contains some

coarse sand .. ........... . 5 s
Silt and fine sand, clayey, brown; contains medlum

to coarse sand and fine gravel . .. .. . 12 87
Sand, medium to coarse, and fine to coarse gravel ... 8 90
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Thickness, Depth,
feet feet

Silt and fine sand, clayey, brown; contains medium to

coarse sand .. .. .............. ... ...... ... 7 97
Sand, coarse, and fine to medium gravel; contains tan

clayey finesand and silt ............. ... ... ... 3 100
Sand, coarse, and fine to coarse gravel ............ (¢} 106
Silt and fine sand, clayey; contains medium to coarse

sand and fine to coarse gravel .. ... .. ... .. ... . 4 110
Sand, coarse, and fine to coarse gravel; contains some

clayey siltand finesand .................... .. 10 120
Silt and fine sand, plastic, light tan; contains medium

to coarse sand and fine gravel ....... .. ... . ... 10 130
Silt and fine sand, clayey, light tan; contains some

medium to coarse sand .......... ... ......... 20 150
Sand, fine to coarse, and silt; contains fine gravel .. .. 12 162
Clay, hard, calcareous, green .................... 1 163
Sand, fine to coarse, and silt ............... .. .... 7 170
Sand, fine to coarse, and fine to medium gravel; con-

tains green towhiteclay ................. .. ... 10 180
Sand, fine to coarse, and fine to medium gravel .... 10 190
Sand, medium to coarse, and fine gravel ......... .. 10 200
Sand, coarse, and fine to medium gravel; contains

some medium sand ................ ... ...... 20 220
Sand, finetocoarse ............................ 24 244
Sand, coarse, and fine to medium gravel; contains

some yellowelay ............................ 6 250
Sand, medium to coarse, and fine to coarse gravel ... 7 257

CreTACEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow .............. ... .............. 3 260
Chalk, gray ................... ... ............ 4 264

16-42-19bb. Sample log of test hole in the NW% NWX NW¥% sec. 19, T. 16 S.,
R. 42 W., Greeley County, drilled by State Geological Survey, 1947. Sur-
face altitude, 3,873.8 feet.

QuaTERNARY—Pleistocene
Sanborn formation
Sit, dark brown ............. ... ... ... .. ... .. 1 1
Silt, sandy, hard, light brown ......... ... . ... . ... 9 10
TeErRTIARY—Pliocene
Ogallala formation

e ——
e e ——

Thickness, Depth,
feet feet

Caliche, hard, sandy; “algal limestone” at top . ... .. 10 20
Caliche, hard, sandy, gray; contains some gray clay .. 8 28
“Mortar bed” ............ . ... . ... .. ... ..., 60 88
Sand, finetocoarse ............................ 6 94
Silt and fine sand, clayey, light tan; contains medium

to coarse sand and fine to coarse gravel ....... .. 16 110
Sand, medium to coarse, and fine to coarse gravel ... 20 130
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Thickness, Depth,
feet foet
Sand, coarse, and fine to coarse gravel; contains clayey
sitand finesand .......... ... .. .. .. ... ... 10 140
Sand, medium to coarse, and fine gravel ........... 10 150
Sand, medium to coarse, and fine to coarse gravel ... 13 163
Sand, coarse, and fine to medium gravel; contains
some light-tan clay and silt ................ ... 13 176
Clay and silt, light tan; contains some coarse sand and
fine tomedium gravel .. .................. .... 4 180
Silt and fine sand, clayey, light tan; contains some
medium sand ............ ... .. ... ....... .. 30 210
Sand, medium to coarse; contains some fine sand, silt,
and fine gravel ... .. ... .. ... .. ... ... ... . .. 10 220
Sand, coarse, and fine to medium gravel ... ... ... .. 5 225
Sand, medium to coarse, and fine gravel ........ ... 2 227
Sand, coarse, and fine to medium gravel; contains
sandy, yellow-brown clay ................ . ... 8 230
CRETACEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow brown ........................ ... 7 237
Chalk, blue gray . ...................... .. .... 8 240

17-29-9aa. Sample log of test hole in the NE% NE% NEX sec. 9, T. 17 S.,
R. 29 W., Lane County, drilled by State Geological Survey, September 1948.
Surface altitude, 2,810.6 feet.

QuATERNARY—Pleistocene nifek;m' Depth,

Sanborn formation foet
Silt, light brown . ............. ... ... . 1 1
Silt and clay, tan; contains gastropod shells .. . .. . .. 11 12

TeRTIARY—Pliocene
Ogallala formation

Clay, calcareous, sandy, pink tan ........ ... ... . .. 8 18
Caliche, tan .............. .. ... ... ... ... . ... 10 28
“Mortar bed”, brown ........ ... ... . ... .. .. ... 16 44
“Mortar bed” and medium sand, brown ... ... .. .9 53
Sand, medium to coarse .............. . ... . ... 11 64
Clay, very sandy, pink tan ........ .. ....... .. .. 6 70
Sand, finetocoarse ........... ... ... ... . ... .. 9.5 795
Clay, sandy, pink tan; contains sand and gravel and

some thick “mortar beds™ ........... ... ... ... 8 875
Sand, fine to medium ........ ... .. ... ... . . . .. 125 100
Sand, fine to medium, and yellow clay ....... .. .. . 10 110
Sand, fine to medium, and pink-gray clay .... . .. .. 20 130
Sand, fine to coarse; contains green-gray clay .. ... .. 10 140
Sand, fine ........ ... ... 10 150
Sand, fine to coarse; contains some gravel and clay .. 14 164

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow gray .............. ... ... ........ 6 170
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17-29-22bb. Sample log of test hole in the NW% NWL NW% sec. 22, T. 17 S.,
R. 29 W., Lane County, drilled by State Geological Survey, September
1948. Surface altitude, 2,806.5 feet.

QuaterNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Silt, light brown to dark gray .. .. ... .. ... ... ... 2.5 2.5
Silt and clay, brown to dark gray; contains some sand
and gravel, calcareous in lower half .. . . ... ... .. 9.5 12
TerTiARY—Pliocene
Ogallala formation .
Clay, calcareous, light gray; contains some gravel and
caliche pebbles ............................. 8 20
Caliche .......... ... ... ... . . ... ... 6 26
“Mortar bed”, buff to brown, noncalcareous; contains
some gravel ............ . ... . ... . .......... 13 39
Sand, quartz, medium to coarse .................. 4 43
Gravel, fine to medium, cemented with caliche . . . .. 2 45
“Mortar bed”, calcareous, light tan ............... 5 50
Sand and gravel; contains a 2-inch chert-like “mortar
bed” at 55 feet ............................. 10 60
“Mortar bed”, light gray; contains some thin clay beds, 5 65
Sand, quartz, medium to coarse, semirounded . . .. .. 8.5 73.5
Clay, calcareous, sandy, pinkish tan ....... .. ... .. 8.5 80
Sand, medium to coarse; contains some clay ...... .. 6.5 86.5
Gravel, medium; contains clay and mortar beds .... 3.5 90
Clay, calcareous, light gray; contains some gravel .. 7 97
Sand, medium to coarse; contains some “mortar beds”, 3 100
Sand, medium; contains some clay and thin “mortar
beds” .. ... ... ... 9 109
Sand, quartz, very fine . ... . ... .. ... . . .. 9 118
Sand, quartz, fine to medium . ... . ... ..., ... .. 7 125
Sand, medium ...... ... ... ... ... . ... ... ... ... 15 140
Sand, fine to medium .. ....... . ... . ... .. ... ... 45 1445
Sand, medium to coarse; contains some clay ... ... .. 65 151
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, tan to yellow ....... ... ...... ... ... .. . 4 155
Chalk, dark gray toblack ....................... 5 160

17-29-33aa. Sample log of test hole in the NE% NE% NE% sec. 33, T. 17 S,,
R. 29 W., Lane County, drilled by State Geological Survey, September
1948. Surface altitude, 2,812.1 feet.

QuaTERNARY—Pleistocene Thickness, D‘npth,
eet

Sanborn formation feet
Silt, light brown .. .. ..... . . ... . . ... ... 15 1.5
Silt and clay, soft, brown ... ... ... ... .. ..... 11.5 13
TerRTIARY—Pliocene
Ogallala formation
Clay, silt, and fine sand; contains some caliche .. ... 9 22
“Mortar bed”, tanto gray . ...................... 8 30
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Thickness,
feet feet
“Mortar bed”, hard, light tan; contains some siliceous
cement . ... ... 45 345
“Mortar bed”, pale green, and sand .............. 115 46
Sand, fine ........ ... . ... ... 7 53
“Mortar bed”, light brown; contains some gravel .... 8 61
Sand, medium; contains some fine gravel and thin
“mortar beds” ....... ... ... ... ... .. ... .. 14 75
“Mortar bed”, very chalky, white .............. .. 5 80
“Mortar bed”, light brown, and pink-gray clay ... ... 5 85
“Mortar bed”, light brown, and fine sand ........ .. 10 95
Sand, fine to coarse; contains some fine gravel and a
“mortar bed” ........ ... ... .. ... 8 103
Sand, fine .......... ... ... . ... 11 114
Gravel, finetomedium .. ........ ... ... ... ... 3.5 1175
“Mortar bed”, calcareous, gray; contains some sand.. 7.5 125
CrETAcEOUs—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow, gray ............................ 5 130

17-30-4bb. Sample log of test hole in the NW% NW% NWX sec. 4, T. 17 S.,
R. 30'W., Lane County, drilled by State Geological Survey, September
1948. Surface altitude, 2,873.2 feet.

QuaTERNARY—Pleistocene

Sanbom formation feet feet
Silt, light brown ......... ... ... ... ... ... ... 2 2

Silt and clay, calcareous, tan; contains many gastropod
shells .. ... ... ... 13 15

TerTIARY—Pliocene
Ogallala formation

| Clay and silt, sandy, white . ............... .. ... 7 22
| Clay, sandy, calcareous, light grayish green, and white
' caliche ......... .. ... ... .. ... ... .. .. .. ... 8 30
Caliche, dense, light gray; contains some sand ... .. 5 35
“Mortar bed”, red to brown; contains fine sand .. . .. 115 46.5
Sand, very fine, and clay; contains some caliche and
medium sand ....... ... ... .. ... ... ... ... .. 35 50
Sand, quartz, medium, and thin “mortar beds” ... .. 8 58
Clay, very sandy, pale green .... ... ... ... ........ 3 61
Sand, “mortar beds”, and gravel ... ... . .. .. . 9 70
“Mortar beds”, white ................... ... .... 8 78
“Mortar beds”, pale tan, and fine sand ............ 3 81
Clay, very sandy, pink tan; contains some thin hard
| “mortar beds” ... ... ... ... ... ... 4 85
! “Mortar bed”, fine to medium, pink tan .. .. ... .. .. 12 97
i v Sand, fine; contains some pink-tanclay ........ . ... 4 101
' Clay, buff tan; contains some calcareous sand . ... .. 9 110
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Depth,
foet feet
Clay, buff tan; contains some sand and silt ... ... .. 10 120
Sand, quartz and feldspar, very fine to coarse, angular, 9 129
Clay, calcareous, sandy, lighttan .. ............ ... 15 14
Sand, fine to medium ................... .. .. .. 10 154
Gravel, fine, rounded ............. ... ... .. . ... 8 160
Gravel, fine to medium, rounded .. .. ... .. ... . .... 10 170
Sand, quartz, fine to medium ...... ... ... .. . .. . 5 175

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow tan ................ ... .. .. ..... 5 180
Chalk, greenish brown ..................... ... .. 2 182

17-30-17dd. Sample log of test hole in the SE% SE% SE% sec. 17, T. 17 S.,
R. 30 W., Lane County, drilled by State Geological Survey, September
1948. Surface altitude, 2,874.0 feet.

QuaTERNARY—Pleistocene .
Sanborn formation Thlfceke,:m' Dfﬁh'
Silt, black tobrown ............... ... ... . ... .. 45 45
Silt and clay, light tan; contains many gastropod shells, 11.5 16
Clay and silt, calcareous, light tan; contains some

sand .. ... 4 20
TerTIARY—Pliocene
Ogallala formation

Clay, calcareous, light tan; contains some sand and

caliche ......... . ... ... ... .. 6 26
Sand, very fine, cemented with clay; contains some

caliche ........... ... . ... ... ... ... ... . ... 4 30
Sand, very fine; contains clay, some “mortar beds”,

and caliche ........ ... ... ... .. ... ... .. .. 3 33
Caliche, white; contains some gravel ..... ... .. ... 4 37
Sand and clay, calcareous; contains some fine gravel . 3 40
Sand, quartz, medium . ... ... ... ... . .. ... .. .. .. 6 46
“Mortar bed” and light-tan finesand .. ... ... . . . 2 48
Sand, very fine; contains pale greenish-gray clay .... 3 51
Sand, medium to coarse ........................ 9 60
Sand, medium to fine; contains some medium gravel

and thin “mortar beds” . ... ... .. ... . .. ... .. 12 72
Clay, reddish tan; contains caliche, some gravel ... 3 75
“Mortar bed”, light tan to gray .. ... ... ... .. . .. 4 79
“Mortar bed”, light gray .................. . .. 9 88
“Mortar bed”, reddish brown ..... .. . ... . ... 38 91
Clay, light tan; contains some gravel and caliche ... 9 100
Sand, medium, rounded, brown .......... ... . . . 54 154

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow to tan ............ .. ... .. ... . ... 5 159
Chalk, greenish black ......... ... ... ... ... 1 160
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17-80-32aa. Sample log of test hole in the NE% NE% NE% sec. 32, T. 17 S.,
R. 30 W., Lane County, drilled by State Geological Survey, September
1948. Surface altitude, 2,875.2 feet.

QuaTERNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Silt, light brown ........ ... . . .. . 2.5 2.5
Silt and clay, calcareous, light tan . ... ... ... .. . .. 75 10
Silt and clay, calcareous, light tan; contains some

gravel and caliche ........... .. ... . ... .. 7 17
TerTIARY—Pliocene

Ogallala formation
Clay, silty, calcareous, light tan to light gray .. ... 5 22
Clay, calcareous, sandy, light gray to tan .. .. ... . .. 8 30
Caliche, white ................................ 2 32
Clay, reddish brown, calcareous; contains some very

fine sand ......... ... ... ... ... ... .. .. ...... 55 375
Sand, feldspar and quartz, medium ..... ... .. ... 21.5 59
Sand and thin light-gray “mortar beds” =... === 8 85
Sand, medium to coarse ............. . . ... 17 82
“Mortar bed”, light gray, and clay .. ... . .. .. .. 16 98
Clay, sandy, pinkish tan .. ... .. . . . v A 2 100
“Mortar bed”, light gray, and sand .. .. .. . . . .. 9 109
Sand, medium to coarse ........... ... .. .... .. 13 122
Clay, sandy, light gray, and “mortar bed” ... ... .. 14 136
CreTACcEOUS—Gulfian

Niobrara formation—Smoky Hill chalk member

Chalk, yellow tan .............................. 4 140

17-31-17da. Drillers log of well in the NE% SE% sec. 17, T. 17 S., R. 81 W.,
Scott County; irrigation well, Burdett Patton, owner; Ben Hasz, driller.
Surface altitude, 2,950.6 feet. Thickness, Depth,

feet

feet
Top soil and “gyp” [caliche] .. . . . . . 42 42
Rock “gyp” ... ... . ... ... .. .. R 65 107
Sand rock ...... ... .. ... ... .. ..., 9 116
Sand rock and clay ... T 24 140
Sand, fine, brown .. .. .. .. ... ... 8 146
Clay .............. . S . .. 3 149
Sand, fair, brown ... .. .. . 12 161
Sand ...... ... 18 179
Gravel, streaks of clay ... o 13 192
Clay ... .. 3 195
Shale ... ... 0 195

17-31-29dc. Drillers log of test hole in the SW% SE% sec. 29, T. 17 S., R. 831 W.,
Scott County; Huck Bros., owners, Weishaar and Son, driller. Surface alti-
tude, 2,954.8 feet. Thickness, Depth,

» . feet foet
) Clay ...................... . 32 32
- Clay and “jip” [caliche] ...... ... B 9 41
-4 ~ “Jip” clay stone ........ ... .. .. . ... ... .. 26 67



Ground-Water Resources, Ladder Creek Area 155

foet foet
“lip” hard stone . ... ... . ... ... ... .. ... ... 13 80
“Jlip” and sandstone ...... . ..... .. ... .. . .. ... 22 102
Sand, tight ... ... .. ... ... ... ... . . .. .. ... 18 120
Sand and clay and “jip” stone .... ... ... .. ... .. 5 125
Sand, fair, tight, fine .. ... ..... ... ... . .. ... .. 10 135
Sand, good ............ ... . ... .. .. ... ... .. .. 12 147
Clayand finesand ....... ... ... ... .. ... .. ... 28 175
Sand, good .......................... ... .. .. 5 180
“Soapstone” . ... ... ... ... 6 186
Shale ...... ... . ... ... 4 190

17-32-18cc. Sample log of test hole in the SW¥% SWX sec. 18, T. 17 S., R. 32 W .,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,988.5 feet.

QuaTERNARY—Pleistocene Thickness. Depth
Sanborn and Meade formations undifferentiated feet = éeet
Soil, dark ....... ... ... ... ... 3 3
Silt and fine sand, yellow tan; considerably harder
mear base ................... ... .. ... 21 24
Sand, medium, to fine gravel, brown .. ... .. . .. 45 28.5
Silt and fine sand, clayey, brown ... . . . S 2 305
Silt and fine sand, limy, grayish tan . ... . = .. 15 32
Silt and fine sand, clayey, tan ......... .. .. .. .. .. 2 34
Silt and fine sand, limy, grayish tan; darker near base;
contains scattered caliche nodules .. ... ... . ... .. 14 48
Clay, silty, dark gray ........................... 3 51
Silt and fine sand, light gray; contains abundant shell
fragments . ... ... ... ... . ... . ... ... ... 5 56
Silt and fine sand, medium gray; contains scattered
caliche nodules, sand, gravel, and shell fragments, 8 64

Sand to fine gravel, light brown; contains abundant
light-green-gray clayey silt and fine sand inter-

mixed ...... .. .. ... 4 68
Silt and fine sand, limy, light gray to tan .. ... .. . 4 72
Clay, silty, tan .. ....... . .. ...... .. . . .2 74
Sand, fine, clayey, brown .. .. ... .. ... ... . . o 4 78

TerriaRy—Pliocene
Ogallala formation
Caliche, light gray, and clay, fine sandy, limy; hard

beds 0.5 foot thick at top and at 81 feet ...... .. 6 84
Silt and fine sand, limy; contains scattered sand,
gravel, and caliche fragments ................. 8 92

Sand and gravel, brown to gray; bottom part contains

abundant caliche nodules, plastic silt, and fine sand, 6.5 98.5
Caliche, light gray, and clay, fine sandy, limy, white, 5 103.5
Clay, fine, sandy, limy, light gray; contains lenses of

sand and gravel ..... ... .. ... ... ... ... ... 75 111
Sand, coarse, to coarse gravel, brown; contains abun-
dant pink quartz and granite pebbles .. o 9 120
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Sand and gravel, semicemented ... . ..... . ..... ... 4 124
Caliche, hard, light gray, and fine-grained interbedded

“mortar bed” ... ... ... ... ...l 6 130
Caliche, hard, tan ............................. 5 135

Sand, fine, clayey, brown; contains lenses of sand and
gravel and caliche; 1%-foot caliche bed at 145 feet, 15 150
Silt and fine sand, clayey, limy, light-gray; inter-

bedded with hard caliche ................... .. 22 172
“Mortar bed”, soft, tan .................... .. ... 4 176
Silt and fine sand, clayey, limy, tan ............... 6 182
Sand, fine to coarse, brown, partly cemented .. .. ... 165 198.5
Silt and fine sand, plastic, limy, light gray and tan .. 3.5 202
Sand, fine, to fine gravel, brown .. ... ... ... ... ... 20 222
Sand, medium, to coarse gravel ............... ... 15 237

Cretaceous—Gulfian -
Niobrara formation—Smoky Hill chalk member

Chalk, silty, yellow .......................... .. 4 241
Chalk, graytoblack- .. ............. ... ... ... ... 4 245

17-32-20aa. Sample log of test hole in the NE% NE% sec. 20, T. 17 S.,,R. 32 W,
Scott County, drilled by State Geological Survey, 1951. Surface dltitude,
2,987.0 feet.

QuaTeERNARY—Pleistocene

Sanborm formation feet feet
Soil, silt, and clay, black .. ... ... ... ... ... ... .... 2 2
Silt, tan gray to gray green; contains some tan-gray
clay ... 11 13
Silt and clay, sandy, limy, tan to gray white .. ...... 8 21
Silt and fine sand, very limy, light gray to white . ... 14 35
Clay, silty to fine sandy, soft, tan brown .. .. ... .... 8 41
Sand, fine, silty, cemented, brown .. ..... ... ... .. 6 47

TerTIARY—Pliocene
Ogallala formation

Clay and silt, medium hard, limy, light gray to white, 4 51
Clay, sandy, light gray totan gray ................ 3 54
Clay, sandy, red brown ........... ... ......... 5 59
Clay and silt, limy, tan to white; contains some sand, 14.5 735
Silt, limy, very hard, white . ... ... ... ...... ... 8 76.5
Clay and silt, limy, light tan to white; contains some

sandy clay .. ........ ... . ... ..., 6.5 83
Sand, fine to coarse, and fine gravel; contains some

silty clay .......... .. ... ... 8 91
Sand, fine to coarse, and fine to medium gravel; con-

tains some clay ........... ... ... ... ... 9 100
Sand, medium to coarse, and fine to coarse gravel ... 14 114
Clay, silty, tan yellow; contains imbedded fine to

coarse sand ... ... .. ... ... 8 122
Sand, fine to coarse; contains interbedded clay .. ... 195 141.5
Clay, sandy, tan; contains some fine to coarse sand .. 7.5 149
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Thickness,

feet feet

Clay, sandy and silty, tan yellow .. ... ... ... . . .. 7 156

Sand, fine to medium ...... B 12 168

Sand, fine to medium; contains some clay ...... ... 20 188

Sand, fine to coarse; contains some tan sandy clay ... 8 196
Sand, fine to coarse, and fine to medium gravel; con-

tains some tan sandy clay ............... .. . .. 19 215

CreracEOUs—Gudfian
Niobrara formation—Smoky Hill chalk member
Chalk, silty, yellow ............................ 9 224
Chalk, clayey, gray ................... ... ...... 3 227

17-33-5cc. Sample log of test hole in the SW% SW¥% sec. 5, T. 17 S., R. 833 W.,
Scott County, drilled by State Geological Survey, 1951. Surface dltitude,
3,084.0 feet.

ATERNARY—Pleistocen
QU ARy—Pleist € Thickness, Depth,

Sanborn formation feet fect
Soil, silt, and clay, dark gray .. .. ... ... ... ... 3.5 8.5
Silt and fine sand, green gray to tan gray. .. . .. ... 18 21.5
TerTiARY—Pliocene
Ogallala formation
Clay and silt, limy, tan to light gray .. .. ... .. ... . 10.5 32
Sand, very fine, and silt, limy, light tan to white .. .. 12 44
Clay and silt, very limy, white; contains some tan-
brown silty sand ...... ... ... ... ... .. ... ... 7 51
Sand, coarse to fine .. ......... ... ... ... .. ... ... 3.5 54.5
Silt and fine sand, lime cemented, tan to very light tan, 9.5 64
Sand, coarse to medium, cemented with limy silt, tan, 5 69
Sand, coarse to medium, and fine to medium gravel;
imbedded in silt and limy clay ................ 6 75
Clay and fine sand, silty, limy, tan ....... ... .. . .. 12 87
Sand, fine to coarse, cemented with clay ... . ... . .. 11 98
Clay, silty, green gray .......................... 3 101
Sand, fine to medium, cemented with clay, tan brown, 19 120
Sand, fine to medium; contains some tan silty clay .. 47 167
Clay, sandy, yellow to yellow tan .......... ... ... 15 182
Sand, fine to medium ............. . ... .. ... . ... 11 193
Sand, fine to coarse ........... ... ... . ... .. ... .. 145 2075
CreTACEOUS—Gulfian
Niobrara formation
Clay and chalk, soft, yellow ............. .. ... .. 5 208
Chalk, clayey, medium soft, dark gray ....... ... .. 2 210

17-33-21cd;. Sample log of test hole in the SEX SW4% sec. 21, T. 17 S.,
R. 33 W., Scott County, drilled by State Geological Survey, 1951.

QuaTERNARY—Pleistocene Thickness, Depth,
Sanborn formation feet fect
Soil, silt, clay, and sand, tan gray to black ... ... .. 3 3
Sand, fine to coarse, and fine to medium gravel .. . .. 10 13
Sand and gravel; contains limy silt nodules .. ... ... 29 42
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TerRTIARY—Pliocene
Thickws Depth,
Ogallala formation foce ot

Silt, limy, white; contains coarse imbedded sand . . .. a 48
Clay, blocky, tan brown, and nodular limy silt; con-

tains imbedded sand grains .......... .. ....... = 52
Sand and silt, brown ............ ... ... ... (& 3 58
Sand, medium to fine, silty, limy, gray to tan gray. . 1= 67
Clay and sand interbedded, limy, tan .............. 5 72
Sand, fine to medium, cemented, tan brown ... ... s 80

17-33-21cda. Sample log of test hole in the SE% SE% SW% sec. = ¥ , T. 178,
R. 33 W, Scott County, drilled by State Geological Survey, 195 ¥ .

QuATERNARY—Pleistocene

Thickxne-ss, Depth,
Sanborn formation -4 feet

Soil, silt, and clay, black .. ... 1 1
Silt, gray tan to gray green . ... 18 19
Clay, silty, tan brown . .. . . .. 6 25
TeRTIARY—Pliocene
Ogallala formation

Clay and silt, limy, tan to light tan .. ... .. . .. .. 10.5 35.5
Silt, very limy, white . . .......... ... ... .. ... .. 1.5 7
Clay, silty, tan, light tan, and white; contains some

sand ... 4 41
Sand, fine, cemented, brown; contains some limy clay, 8 41
Sand, fine to coarse, and fine to medium gravel; con-

tains some limy silt .. ....... ... ... ... ... ... 14 61
Sand, fine to medium, cemented, tan brown; contains

some light-tan limy clay ....... ... ... ... ... ... 2 g
Silt and fine sand, limy, light gray .. ...... . .. ... .. 2
Clay, silty, limy, light tan; contains some imbedded 68

coarse to fine sand .. ........... ... ... ... . .. 3 o
Clay, sandy and silty, limy, light gray . ... ... ... o9 1
Silt, sandy, cemented, brown ...... ... ... .. ... ... 2 84
Clay and sandy silt, interbedded, tan and tan brown. . 5
Sand, coarse to fine, and fine gravel; contains some 9

light-tan sandy clay ................ e S 06
Clay, gray brown to tan, and light-tan sandy silt .. .. 'S4 5
Sand, coarse to fine, and fine gravel . ... ... ... . .. 9 10
Sand, coarse to fine, and some fine to medium gravel . . > 110

17-33-21db. Sample log of test hole in the NW% SE% sec. 21, T. 17 < -» B 33“2:;'
Scott County, drilled by State Geological Survey, 1951. Surffem< € altiiude,
2,974.3 feet.

QUATERNARY—Pleistocene Thic Be x» e-5s, Depth:
Sanborn formation et ms
Soil, silt, and clay; contains some fine to coarse sand. . =2.5 2
Sand, coarse to fine; contains some silt, clay, and 8
nodular limy silt ......... ... ... ... ... .. . .. .. .5 15
Sand, coarse to fine; contains some nodular limy silt. . b 4
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TermiARY—Pliocene .
Ogallala formation n’f:‘tw' Dfee!e*th'
Clay, silty, blocky, brown to red brown; contains some
coarse sand ............... ... ... ... 7 22
Clay, silty, gray to tan gray; contains some sand .... 6 28
Sand, fine to medium; contains some silty sand .. .. .. 9.5 375
Sand, fine to medium, cemented, silty, and some fine
to medium gravel .......... ... .. ............ 35 41
Sand, fine to medium, limy, silty, tan .... ... .. .. ... 17 58
Clay, yellow; contains some imbedded sand ... ... .. 9 67
Sand, fine to medium, silty, brown .. ......... ... .. 20 87
Sand, fine to medium, brown ............ .. .. .. .. 10 97
Sand, fine to medium, brown; contains some clay ... 12 109
CreTaceous—Gulfian
Niobrara formation
Chalk, silty to sandy, yellow ... ... .. .. ... . .5 114
Chalk, clayey, medium bhard, gray ...... .. .. = .. 35 1175

17-33-36ba. Drillers log of well in the NE% NWX sec. 36, T. 17 S., R. 88 W,
Scott County; irrigation well, S. W. Filson, owner, Weishaar and Son,

driller. Surface altitude, 2,994.5 feet.

Clay and sand ... . .. .

Sand, good .......... ... ... ... . ... ...

Sand, good ... ... ... .. . ... ... ...
“Soapstone” [shale] ......................... ...

Thickness, Depth,
eet feet

17-34.2db.  Driller. log of test hole in the NW%4 SE% sec. 2, T. 17 S., R. 34 W .,
Scott County; Chas. Watkins, owner, Weishaar and Son, driller. Surface

altitude, 3,097 feet.

Clay ...................... ... B,
“Jip” [caliche] and clay . .. . .. .
Clay,blue ........... .. .. ... ... ........ . ...
Sand, fine, and claystone . . . .. o
Sand, fine, dixty ........ .. . .. ... ...
Clay and fine sandstone . ... .. .. . .. .. .. A
Rock ........ ... ..
Clay (shale) .. ......... . ................ ...

Thickness, Depth,
feet feet

52

90
138
148
167
190
194
198

17-34-5bb. Drillers log of well in the NW% NW¥ sec. 5, T. 17 5., R. 34 W,
Scott County; Roy R. Rose, owner, Weishaar and Son, driller.

Thickness, Depth,
feet feet

Clay ... ...
Clay and “jip” [caliche] ... ..
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foet foet
“Jip” and claystone ... ........................ 43 75
Sand and clay ............. ... ... ... ... .. ... 12 87
Clay and “jip” ....... ... ... . ... ... ... .. ... 8 95
Sand, dirty ............................. . ... 11 108
Clay ... .. 4 110
Sand, fine, dirty .......... ... ... .. ... .. ... ... .. 16 126
“Iip” and clay ................ ... .. ..... ... .. 3 129
Sand, dirty, fine .................... .. .. ... 8 137
“Bp” . 4 141
Sand, fine, and “jip” ..... ... ... .. ... ... ... 11 152
Sand .......... ... 5 157
Clay ... . 9 166
Sand, fine, dirty ...... .. .. ... ... . ... 19 185
Sand ... ... .. 7 192
Clay ... . . 13 205
Shale ... ... ... ... ... 5 210

17-34-9aa. Sample log of test hole in the NE% NE% sec. 9, T. 17 S., R. 34 W,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,
8,123.0 feet.

QuaTERNARY—Pleistocene

Thickness, Depth,
Sanbormn formation feet fegh

Soil, silt, and clay, black ................ ... ... .. 3 3
Silt, gray green; contains some fine sand and tan clay, 10 13
Silt, gray green and brown; contains fine sand and

tan clay ............ ... 6 19
Clay, tan brown to tan; contains some silt .. .. ... ... 2 21

TerTiARY—Pliocene
Ogallala formation

Clay, silty, limy, light tan . .. ... ... . ... ... ... 4 25
Sand, medium to fine; contains much limy silt .. .. .. 4 29
Clay, limy, soft, light gray .. ... .. ... .. ... ... . .. 9 38
Sand, medium to fine; contains some limy silt ... ... 4.5 425
Clay and silt, limy, tan to lighttan .. ....... . .. .. 55 48
Silt and chalk; contains some imbedded coarse to fine

sand ... 6 54
Silt, clayey, brown; contains some limy clay and fine

sand ... 7 61
Sand, fine, clayey, limy, tan .. ...... .. ... ... .. ... 11 72
Clay, limy, soft, tan ... ... .. ... . .. .. .. ... ... ... 2 74
Sand, silty, fine to medium, brown .. ... ... ... . ... 4 78
Clay and silt, limy, tan to very light tan; contains some

imbedded coarse to medium sand .. ... ... ... .. 6 84
Sand and silt ................ ... ... . ... ... .. 5 89
Silt, gray tan to gray green ............. ... .. . 3 92
Silt, clay, and fine sand, tan to tan brown .. .. . . .. 6 98
Silt, soft, brown; contains some fine sand .. ... ... .. 9 107
Sand, fine to medium; contains some brown silt .. . .. 14 121
Sand, fine to medium, and some tan silty clay ... . . 9 130
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Thickness, Depth,
feet feet

Sand, fine to medium; contains some brown, tan, and

gray silt ... ... 8 136

Sand, quartz, very finetofine .................... 46 182
Creraceous—Gulfian
Niobrara formation

Chalk, silty, yellow ....... ... ....... ... ... ... 7 189

Chalk, clayey, gray ..............ccouvrni... 5 194

17-34-16ac. Drillers log of well in the SW% NE¥% sec. 16, T. 17S., R. 34 W.,
Scott County; irrigation well, Bernarr Nelson, owner, Ben Hasz, driller.

Surface altitude, 3,134.0 feet. Thickness, Depth,

feet feet

Top soil ........ ... ... ... ... ... .. ... ... ... 25 25
“Gyp” [caliche] ........... .. . ... ... ... ... .. 15 40
“Gyp”rock ........... ... .. ... ... 13 53
Sand rock ......... ... ... ... ... ... ... 21 74
Sand . .......... . 13 87
Sand and clay ....... ... . ... ... .. ... . ... ... 23 110
.Tightsandandeclay .. ... ...................... 6 116
Hard “gyp" and sand .. .. ... .. .. ... .. .. ... .. 18 134
Fine sandy clay ...... ... .. ... .. ... ... ... ... 13 147
Sand, bright, fine, and clay .... .. ... ... .. .. ... 13 160
Sand, bright, clay ................ ... .. ... ..... 18 178
Sandy claytoclay ... ... ... ... ... .. .. . .. ... 9 187
Sand and clay ........ ... ... .. .. .. .. ...... 2 189
Sand, fair ...... ... .. .. ... ... ... ... ... 6 195
Clay ..o 1 196
Gravel, 4-foot streak of clay ........... ... ... . .. 8 204
Clay, yellow ............... ... ........ ....... 4 208
Shale ........ ... ... ... ... . 0 208

17-34-17ca. Drillers log of test hole in the NE% SW¥ sec. 17, T. 17 S., R. 84 W.,
Scott County; Marion Barnhard, owner, Weishaar and Son, driller.

Thickness, Denth,
feet feet

Clay .o\ 32 32
“Jip” [caliche]l ........... .. ... ... ... ........ 8 40
Clay ... ... 8 48
DT 14 62
Clay and “fip” ... ... .. ... 30 92
Sand, fine,and clay ......... ... ... ... . ... .. ... 15 107
Sand . ... ... 2 109
Clay and “Jip” ........ ... ... . ... ... 9 118
Sand, fine, and clay .......... ... ... ... ... .. . ... 24 142
Rock ... ... .. 2 144
Sand, fine, dirty .............oiiiie 29 173
Sand, fine, and clay ... ... ... ... ... ... .. ... ... 11 184
Sand ... 6 190
“Soapstone” [shale] ............................ 10 200
68—7272
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17-34-17dc. Drillers log of test hole in the SW% SE% sec. 17, T. 17 S., R. 34 W,
Scott County; H. T. Whitham, owner, Weishaar and Son, driller. Surface

altitude, 3,058 feet. Thickness, Depth,
feet feet
Clay ... ... . . 4 4
Sand ... ... ... 2 8
“Jip” [caliche] ..... ... ... ... ... ... .. ... ..... 10 16
Clay ... . . e 4 20
Sand, fine ... ... . . ... . ... ... 9 29
“lIipand sand ... ... .. ... . ... ... ... ..., 5 4
Rock ...... ... ... . . 3 37
“Iip” and clay ...... ... ... ... ... . ... .. ... ... 6 43
Sand, fine, dirty ...... ... ... ... ............ 6 49
Clay ... 4 53
Sand, fine, dirty ... ... ... ... . .. .. .. ... .. ... 21 74
Sand, fine ............ ... ... ... ... . ... ... 8 82
Clay ... .. e 18 100

Sand ... ... e 4 104 -
“Soapstone™ . ....... ... ... ... 5 109
Shale ......... ... .. ... .. ... e 115

17-34-21ady. Sample log of test hole in the SE% NE% sec. 21, T. 17 S, R. 34 W,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,

8,034.0 feet.
QuaTERNARY—Pleistocene Thickness, Depth.
Alluvium feet feet
Sail, clay, and some silt, black ........... .. ..... 2 2
Clay, silty, tan; contains some fine sand ... ... ... ... 5 7
Sand, fine to medium, silty .......... .. .. . ... ... 7 14
Clay, gray; contains some silt .. ... .. ... .. .. . .. . . 6.5 20.5
Clay and silt, blue gray ..... ... ... . .. ... . .. 85 24
TeRTIARY—Pliocene
Ogallala formation
Sand, coarse to medium fine ... ... ... .. o 8 32
Sand, fine, silty ....... ... ... . . ... ... .. ... . ... 4 36
Sand, fine to coarse, silty, tan yellow . ... .. . . . 17 53
Clay, soft, yellow . ........... ... ... ... .. ... ... 4 57
Clay, sandy, yellow tan to yellow ...... ... . ... . 6 63
Sand, medium coarse to fine ............ ....... .. 11 74
Clay, mottled yellow to white; contains some im-
bedded sand ...... ... ... . ... ... .. ... ... 5 79
Sand, fine to coarse, light tan; contains some fine
gravel ... 16.5 95.5
CreTAaCEOUS—Gulfian
Niobrara formation
Chalk, clayey, soft, yellow ... .. .. .. 4 99.5
i Chalk, clayey, gray ... .. ... .. . .. ... 45 104

Google
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17-34-21dd. Sample log of test hole in the SE% SE% sec. 21, T. 17 S., R. 34 W,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,
31240 feet.

QuarerNARY—Pleistocene )

Sanborn formation Thigae sz:h'
Soil, clay, and silt, black . ... ... . ... . ... ... . ... 2.5 2.5
Clay and limy clay nodules, silty; contains some me-

dium to coarse sand .. ... .................... 2.5 5
Silt, gray green to tan gray; contains some fine sand
andtanclay ............. ... .. ... ... ... . .. 75 125
Silt, brown to tan brown; contains some tan clay ... 5.5 18
Clay, limy, light tan and light brown ... . .. ... 8 26
Termiary—Pliocene

Ogallala formation
Silt and clay, white to light tan .. .. .. .. B : 32
Silt and fine sand, very limy, tan to white .. .. .. .. .. 17 49
Sand, fine to coarse; contains some fine gravel . ... 4 53
Clay, silty, limy, tan to light tan ... . ......... ... . 4 57
Silt, limy; contains some white sand ....... ... ... 9 66
Silt, limy; contains some white sand and gray silty

cay ... 2 68
Clay and silt, very limy; contains some imbedded

sand and gravel ....... ... . ... . ... .. ..... ... 2.5 70.5
Silt, limy, white; contains some imbedded gravel ... 4.5 75
Clay, soft, gray; contains some sand and limy silt .. .. 2 77
Clay and silt, limy, tan to light tan .. ......... .. .. 9 86
Sand, coarse to fine; contains some tan limy clay ... 10 06
Sand, coarse to fine; contains some clay .... . ... . .. 12 108
Clay and silt, limy, light tan . ... ... ... .. .. .. . 8 116
Sand, fine to medium; contains some clay . .. . ... 2 118
Clay, tan to yellow tan; contains some coarse im-

bedded sand ........... ... ... ... ... .. ... 3 121
Silt and clay, limy, sandy, light tan; contains im-

bedded sand ....... . ... ... ... ... ... ... 9 130
Clay, silty, soft, yellow to tan yellow; contains some

sand ... 14 144
Sand, fine to medium; contains some yellow silty clay, 20 164
Sand, fine to medium; contains some clay .. .. . .. 20 184
Sand, fine to coarse; contains some yellow clay .. . 8 192

Creraceous—Gulfian

Niobrara formation
Chalk, clayey, sandy, yellow .. ... ... . ... ....... 55 1975
Chalk, clayey, gray ... ...... . . . .. .. . ... ... 5 198
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feet
Clay .. ... . 3 182
Gravel ... ... .. 10 192
“Soapstone” ... ... . ... ... 6 198
Shale ... ... ... .. ... .. 2 200

17-38-9bb. Sample log of test hole in the NW% NW4% NW¥% sec. 9, T. 17 S.,
R. 36 W., Wichita County, drilled by State Geological Survey, September
1947. Surface altitude, 3,283.9 feet.

QuAaTERNARY—Pleistocene

Thickness, Depth,
Sanbormn formation feet :Z‘&'

Silt, dark brown ......... ... ... .. ... .. ... ... .. 3 8
Silt, light brown; contains snail shells .. ... .. ... .. 15.5 185
Silt, sticky, light brown .......... ... ... . ... .. 1.5 20

TerTIARY—Pliocene
Ogallala formation

Caliche, white ................ ... .. ... ... ... 10 30
Limestone, sandy, impure ................. ...... 8 38
Silt, sandy, brown to white .. ... ... ... ... ... .. .. 5 43
Caliche, hard, white; contains some opal . ... ... ... 11 54
Silt, sandy, brown .............. ... ... ... ... 9 63
Sand, medium ............... . ... ... .. ..., 145 715
Silt, sandy, brown .......... .. ... ... ... ... ... .. 2.5 80
Silt, sandy, sticky, brown; contains medium sand ... 44 124
Caliche, white ................................ 6 130
Sand, fine tomedium .............. ... ... ... ... 40 170
Sand, fine to medium; contains silt .. ... ... ... ... .. 12 182
Sand, coarse, and fine to medium gravel ... ... . .. 6 188
Creraceous—GQGulfian
Niobrara formation—Smoky Hill chalk member
Chalk, clayey, weathered, yellow . ... .. .. .. ... .. .. 4 192
Chalk, ray .........ooooooee 4 196

17-38-16cb. Sample log of test hole in the SW4% NW% SW¥ sec. 16, T. 17 S.,
R. 36 W., Wichita County, drilled by State Geological Survey, September
1947. Surface adltitude, 3,192.6 feet.

A\  Dlai
QuaTERNARY—Pleistocene Thickness, Depth,

Alluvium feet feet
Silt, black .......... .. ... ... . ... ..., 4 4
Silt, brown . ...... ... ... 2 6
Sand, fine to medium ........... ... ... .... ... 4 10
Sand, coarse to medium; contains fine gravel .. ... .. 17 27

TeRTIARY—Pliocene
Ogallala formation

Gravel, fine to medium; contains some coarse gravel. . 13 40
Gravel, fine, and coarse to medium sand ..... ... ... 20 60
Sand, coarse to medium; contains fine gravel .. ... .. 40 100
Sand, coarse, and fine gravel ........... ... . .. .. 8 108
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Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member mfek;m %:tth’
Chalk, weathered, yellow ....... ... .... .. . ... 12 120
Chalk, yellow ............ ... ... ... ... ...... 7 127
Chalk, blue gray ........................... ... 3 130

17-36-29aa. Sample log of test hole in the NE% NE% sec. 29, T. 17 S., R. 36 W.,
drilled by State Geological Survey, September 1947. Surface altitude,
3,279.9 feet. Water level, 93.5 feet September 14, 1947.

QuaTeERNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Silt, dark brown ...... ... ... ... .. 4 4
Silt, light brown .. ... . ... ... ... . .. ... ... . ... 14 18
Silt, clayey, light brown ... .. .. ... . ... .. .. 8 24

TeRTIARY—Pliocene

Ogallala formation
Clay, calcareous, white .. ... .. .. . 4 28
Caliche, hard, white .......... ... .. ... ... .22 50
Caliche, white to brown . .................. ... .. 10 60
Sand, medium to fine, semiconsolidated, brown .... 10 70
Sand, medium to fine, semiconsolidated, brown; con-

s tains coarse sand ............................ 10 80
Sand, fine, and silt, brown; contains white caliche ... 13 93
Sand, medium to coarse, reddish brown; contains fine

sand and silt ........ ... ... ... ... ... ... ... .. 5 98
Sand, coarse to medium, pinkish; contains fine gravel

and sand ...... ... ... .. .. ... L. 12 110
Sand, coarse, and fine gravel; contains some medium

to finesand ...... . ... . ... ... .. ... ... .. .. 11 121
Caliche, white ....... ... ... . ... . ... ... .. .. 2 123
Sand, medium, pink ... .. .. .. e 7 130
Sand, coarse to medium .. .. .. ... .. ... .. .. .. U 137
Sand, fine, and silt, sticky . ... ... ... ... . . ... 3 . 140
Sand, medium, pink ... . .. . ... . ... ... 18 153
Sand, fine, semiconsolidated .. ... . ... . ... R 3 156
Sand, medium, pink ... . ... ... .. ... ... ... 31 187
Sand, coarse; contains fine gravel .. .. ... . o1 198

CreTaceous—Gulfian

Niobrara formation—Smoky Hill chalk member
Chalk, weathered, yellow ... ... ... ... ... . .. .. 2 200
Chalk, yellow ..... ... .. ... .. ... .. .. ... .. 28 298
Chalk, gray ........ ... .. ... .. .. ... ... ... ... .. 2 230

17-38-16cc. Sample log of test hole in the SW4% SW% SWX sec. 16, T. 17 S,
R. 38 W., Wichita County, drilled by State Geological Survey, September
1947. Surface dltitude, 3,434.8 feet.

QuaTERNARY—Pleistocene e )
Sanborn formation 11"5(:;:(13' Df(:th'
Silt, dark brown .. ... ... ... 0 . 2 2
Silt, sticky, light brown ... .. e 12 14
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TertiaARy—Pliocene .
Ogallala formation m:ek;m'
Clay, white ......... ... ... .. .. ... ... .. ... 4
Caliche, sandy, white .............. . .... ..., .2
Caliche, sandy, white to light tan .. .. ......... ... 8
Silt, sandy, light green ........... ... .......... 2
Caliche, white to light brown; contains medium to fine
gravel and brown sandy silt ........ ... ... ... 10
Silt, sandy, brown to light gray ............. .. ... 10
Sand, medium to coarse, and fine gravel, partly ce-
mented, brown ......... ... ... ... .. ... . ... 10
Sand, coarse to medium, and fine to medium gravel .. 7
Silt, sandy, brown; contains fine gravel ...... ... ... 3
Silt, sandy, brown to light tan ..... . ... .. . . .. 10
Sand, fine, and silt ......... ... ... ... ... ... ... 5
Silt, sandy, light brown ............. ... ... ... 15
Sand, fine,and silt ......... ...... ... . .. .. ... 8
Sand, fine, and silt, compact, brown ... .. ... .. 2
Sand, fine,and silt ..... ... ... .. ... .. ... . ... .. 5
Silt, sandy, white ............ ... ... ... .. .. 13
Sand, finetocoarse ........... ... ............ 10
Silt, sandy, yellow ............................. 2
Sand, fine to medium, and silt; contains some coarse
sand ... ... 10
Sand, fine to medium, and silt . ... ... . ... ... 7
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, clayey, yellow .......................... 10
Chalk, gray ................. ... iiiiii.. 3

17-39-19bb. Sample log of test hole in the NW% NW% NWk sec. 19, T. 17 S.,
R. 39 W., Greeley County, drilled by State Geological Survey, October 1947.

Surface altitude, 3,573.6 feet.

QuATERNARY—Pleistocene

Sanbom formation ThigkRe™
Silt, dark brown ... .. o o 2
Silt, light brown ... .. .. . .. .. ... .. ... 18
TerTIARY—Pliocene
Ogallala formation
Clay, white ........... . . o 4
“Mortar bed”, hard, white ... ... .. ... ... .. 4
“Mortar bed”, light brown ... ... .. .. ... ... I § |
Sand, medium to coarse, and fine gravel ... .. .. 4
Sand, fine to coarse, and fine to coarse gravel; partly
cemented at 50 to 60 feet .................... 19
Sand, coarse, and fine to coarse gravel; contains some
tan clay at 67 to 70 feet .... ... ......... ..... 10
Clay,sandy, tan ............... ... ... .......... 5
“Mortar bed”, hard, tan .......... ... ... ... .. 7
Sand, coarse, and fine to coarse gravel . . . 5
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Creraceous—Gulfian ;
Thickness, D
Niobrara formation—Smoky Hill chalk member fect f:?th'
Chalk, yellow brown ........................ ... 23 108
Chalk, gray ............ ... ... ... 4 112

17-42-19cc. Sample log of test hole in the SW4 SW% SW% sec. 19, T. 17 S,
R. 42 W., Greeley County, drilled by State Geological Survey, 1947. Sur-
face altitude, 3,808.5 feet.

QuaTerNarY—Pleistocene Thickness, Depth,
Sanborn formation feet feet
No sample recovered .......................... 30 30
TerTIARY—Pliocene
Ogallala formation

Sand, finetocoarse .............. ... ... ... ..., 1 31
Sand, coarse, and fine to coarse gravel ............ 2 33
Sand, medium to coarse, and fine gravel; contains

someclay ........ ... ... ... 35 36.5

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, clayey, yellow .......................... 12 48.5
Chalk, blue gray ......................... .. ... 15 50

17-43-13dd. Sample log of test hole in the SE% SE% SE% sec. 13, T. 17 S.,
R. 43 W., Greeley County, drilled by State Geological Survey, October 1947,
Surface altitude, 3,819.8 feet.

QuaTernaARY—Pleistocene Thickness, Depth,

Sanborn formation feet fect
Silt, dark brown ............... . . ... ... L. 1 1
Silt, light brown ...... ... ... ... . ... ... ... ... 15 16

TerTIARY—Pliocene
Ogallala formation

Clay, calcareous, gray ........................ .. 5 21
Sand, medium to coarse; contains some fine to coarse
gravel ... 9 30
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow ............................ . ... 4 34
Chalk, blue gray .............................. 4 38

18-31-15cc. Sample log of test hole in the SW cor. sec. 15, T. 18 S., R. 31 W.,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,929.7 feet.

A —Plei n
QuaTeErRNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Soil, dark, sandy ................. ... ... .. .... 3 8

Silt and fine sand, soft, clayey, tan gray; contains
abundant gastropod shells .. ... ... ... ... ... .. 11 14
Sand, fine, clayey, brown ............. ... ... ... 2 16
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T o
Silt and fine sand, clayey, brown; contains gastropod
shells and cemented zones .. ... ... . ... .. 2 18
TerTIARY—Pliocene
Ogallala formation
Caliche and clay, fine sandy, limy, light gray, more
tan at base ................... . ... ........ 18 36
Sand, fine, clayey, brown, and limestone, gravel, and
caliche intermixed ...................... . ... 7 43
Sand to coarse gravel, cemented, brown ..... . ... .. 65 495
Sand, fine, clayey, brown, and caliche fragments and
pebbles; hard beds at 49% feet and 51 feet .... .. 105 60
“Mortar bed”, tan .............. ... ............ 5 65
Silt and fine sand, clayey, limy, tantobrown ..... . 5 70
Sand and gravel, partly cemented, brown; contains
some intermixed sandy clay ... ............. ... 7.5 5
Caliche, hard, light gray ...................... .. 1.5 79
“Mortar bed”, fine grained, light gray to tan, and
caliche ........... ... ... ... ... ... .. ... ... .. 7 86
Sand, fine, clayey, light gray, and gravel .... .. . 8 94
“Mortar bed”, fine grained, light gray totan .. ... .. 10 104
“Mortar bed”, sand to coarse gravel, gray brown .. 7 111
Clay, limy, light gray, and sand and gravel ... .. . .. 75 1185
Sand and gravel, partly cemented .. ... .. ... .. .. 245 148
CreTACcEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, clayey, dull yellow ............ ... .. . .2 145
Chalk, clayey, dirty brown to black ......... . .... 5 150

18-32-9aas. Sample log of test hole in the NEX NE% sec. 9, T. 18 S., R. 32 W,,

Scott County, drilled by State Geological Survey, 1951. Surface altitude,

2,973.0 feet.

QuaTERNARY—Pleistocene

. Thickness,
Sanborn formation feet
Soil, silt, and clay, black ................ ... ..... 3
Silt, tan gray to gray green; contains some fine sand.. 12
Clay and silt, limy, tan to light tan .. ........ .. ... 6
Silt and fine sand, limy, light tan ............ ... .. 7
Sand, fine to coarse; contains some limy silt .. ... ... 25

TerRTIARY—Pliocene

Ogallala formation
Sand and cemented fine sand. Hard layer at 34 feet,
1% feet thick; contains some nodular sandy lime-
StONE .. e e e
Clay and sand, cemented, interbedded, tan ... ...
Sand and clay, interbedded, limy; clay is tan to light
BAN . . e e e
Clay, limy, silty, soft, light tan to gray white; contains
some sand interbedded . ... ........... . . . .. ..

2.5

10
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. D
Clay and silt, limy, tan to light tan; contains imbedded

coarse sand and fine gravel ....... .. ... ... ... 3.5 69.5
Clay, sandy, tan brown, and fine sand, cemented .. .. 105 80
Sand, fine, cemented, tan brown; contains some tan

sandy clay and brown silt ...... ... ... .. . . 85 88.5
Sand, fine to coarse, limy, cemented .. .. ... ... ... 11.5 100
Sand, coarse to fine ............................ 10 110
Sand, coarse to fine; contains a X¥-foot clay stringer at

117 feet .. ... ... . 20 130
Sand, fine to coarse, and limy silt .. ... ... ... ..... 13 143
Sand, coarse to fine; contains interbedded clay string-

ers, light tan to tan white ..... ... .. o 5 148

CrETACEOUS—Gulfian ’

Niobrara formation
Chalk, yellow tan; contains some coarse imbedded

sand and white chalky clay ........... .. ... .. 10 . 158
Chalk, clayey, yellow ... ... .. ... .. .. ... .. ... 5 163
Chalk, clayey, medium hard, gray .. ... .. ... .... 35 1665

18-32-17cd. Sample log of test hole in the SE cor. SW¥% sec. 17, T. 18 S.,
R. 32 W., Scott County, drilled by State Geological Survey, 1941. Surface
dltitude, 2,956.6 feet.

QuatErRNARY—Pleistocene Thickness, Depth,

Sanbom and Meade formations undifferentiated feet feet
Soil, dark ............ ... .. 1.5 15
Silt,sandy, tan ...................... ... ..... 15 3
Soil, silty, black .. ... ...... ... ... ... ... ... .. 3.5 6.5
Silt, limy, light gray to tan; contains lime-cemented

nodules, snail shells, and shell fragments .. .. ... 4.5 11
Silt, clay, medium gray; contains shell fragments ... 17 28
Sand, fine, to fine gravel, brown gray .. .. .... . .. .. 4 32
Sand, fine, to fine gravel and clayey silt, brown gray. . 8 38
Silt, fine sand, and limy clay, tan and gray .. ... ... . 5 43
Silt and clay, limy, light gray .. .................. 3 46

Silt and fine sand, plastic, limy, light gray; contains
streaks of yellow-brown clayey sand and medium

sand to fine gravel ...... .. ... ... ... ... ... ... 8 54
Gravel, brown; contains a few thin beds of gray silt

andclay ............ ... ... ... 8 60
Gravel, brown; contains abundant waterworn caliche

pebbles and some limy silt .......... ... ... .. 7 67

Terriary—Pliocene
Ogallala formation

Caliche, light gray; contains some tan to brown ce-

mented sand .............. .. iieiiiia.., 8 75
Caliche, hard, light gray to white ................ 5 80
Pebbles and fragments of “mortar bed”, fine grained,

unconsolidated, brown ............ ... ... .. .. 45 84.5
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Thickness, Depth,
feet feet

Gravel, poorly sorted, brown, partly consolidated at
base; contains abundant pebbles of “mortar bed”

and of caliche .............................. 155 100
“Mortar bed”, gray ............................ 2 102
Sand, fine, to coarse gravel, brown ....... ... ... .. 18 115
Sand and gravel, partly consolidated “mortar bed”,

brown .......... ... 1.5 116.5
“Mortar bed”, fine grained, light pink totan ... ... .. 55 122
Sand and gravel partly consolidated, brown; contains

abundant caliche fragments .............. .. ... 14 136
Clay, hard, blocky, chocolate brown .............. 1.5 1375
Sand, medium, to coarse gravel, brown ... ... . ... 9.5 147
“Mortar bed”, fine grained, partly consolidated, tan .. 11 158
Silt, light tan ................................. 3 161
Sand, coarse, to coarse gravel, quartz .......... .... 45 1655

CRreTAaceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, silty, yellow tan, some light gray ...... ... .. 65 172
Chalk, clayey, brownish black to blue black ........ 8 180

18-32-20aa. Sample log of test hole in the NE cor. sec. 20, T. 18 S.,, R. 32 W,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,969.4 feet.

QuaTERNARY—Pleistocene

Sanborn and Meade formations undifferentiated mfek:iw' D;Z&""
Soil, silty, dark .......... ... . ... ... 25 2.5

Silt and sand, limy, light tan to light gray; contains
a few caliche pebbles ........................ 9 115

TerTiaARYy—Pliocene
Ogallala formation
Caliche, gray to white; contains light-tan to light-gray

limy sitandsand ........................... 12.5 24
“Mortar bed”, brown and tan; some partly consoli-

dated white limy material near base .. ...... ... . 36 60
Silt and sand, limy, tan; contains some gravel and

fragments of “mortar bed” ... ... . ... .. ... .. 8 66
Caliche, light gray to white and tan, and “mortar bed”,

fine grained ................ . ... ... .. ... 1.5 67.5
Sand, brown, and gravel, small pebbles of “mortar

bed” ... 85 76
Silt, brown ......... . 8.5 84.5
Silt and sand, light gray and green gray . ... . .. .. 75 92
Silt and sand, green gray, and gravel; some small

white caliche pebbles ........................ 115 103.5
Sand, gravel, and “mortar bed”, partly consolidated,

brown ..., 8.5 110
Sand, medium, to medium gravel and “mortar bed”

pebbles, brown ......... . ... .. .. 5 115
Silt and sand, brown .......... ... ... .. . 6 121
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Thickness,
feet

feet
Silt, sand, and fine to medium gravel, brown ....... 9 130
Sand, medium, to medium gravel; contains many
white caliche pebbles ........................ 8 138
Silt and sand, limy, light gray .................... 2 140
Sand, medium, to medium gravel, brown ........ .. 5 145
“Mortar bed”, tan and light gray to white .. ... ... 85 151.5
CreTacEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member *
Chalk, clayey, cream colored .................... 45 156
Chalk, clayey, light yellow; 8-inch bed of yellow-tan
to green blocky chalk at 156 feet .............. 4 160

18-32-20bb. Sample log of test hole in the NW cor. sec. 20, T. 18 S., R. 32 W,
Scott County, drilled by State Geological Survey, 1940. Surface altitude,
2,951.4 feet.

QuaTERNARY—Pleistocene

. Thickness, Depth,
Sanborn and Meade formations undifferentiated feet " feet

Soil, sandy, limy, tan .. ........... ... ... ....... 1 1
Siltand clay, tan ......... ... .. ... ... ... .. 15.5 18.5
Silt, clay, and scattered caliche, light gray .. ... ... 4.5 21
Sand, coarse, and fine gravel, brown ....... .. .. 9 30
Clay, silty, pale green; contains abundant gastropod

shells ... ... ... 3.5 33.5
Silt and clay, tantobrown ... ....... ... ... .. . ... 45 38
Silt, clayey, brown; contains some limestone and loose

sand ... .. ... 9 47
Sand, fine, and silt and clay, tan to brown ... .. ... 7 54
Sand, fine, silty, and clay, limy, light green ... .. .. 4 58
Sand, fine, and silt and clay, tan to brown . ... .. 2 60
Sand, medium, to fine gravel, tan; contains mostly

quartz pebbles, some caliche pebbles .. ... . .. 11 71
Clay, silty, light gray ... ..... ... .. ... ... .. ... 2 73
Sand, fine, and silt and clay, tan to brown .. ... .. . 4 T
Sand and gravel, brown; contains some silt, clay, and

abundant rounded, waterwom caliche pebbles ... 11 88
Sand, fine, silt, and clay, tan and light gray; contains

abundant rounded, waterworn caliche pebbles ... 2 90

TeERTIARY—Pliocene
Ogallala formation

Caliche, light gray; contains a few thin softer beds . 8 98
Sand, fine, pink brown, and clayey silt .. .. ... .. .. 1.5 99.5
Caliche, light gray, and tan cemented fine sand .. .. 45 104
Sand and gravel, brown; contains abundant caliche

pebbles and pink-brown silt and fine sand .. ... 14 118
“Mortar bed”, tan ..... ... ... ... ... ... .. .. 3 121
“Mortar bed”, cemented fine sand, brown ..... . . 25 1235
Sand, medium, to medium gravel ..... ... . . . 125 136
Clay, limy, light gray, caliche, and cemented fine

sand ... 7 143
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o D
Sand and gravel; contains a few thin beds of caliche
and a “mortar bed” ......................... 7 150
Caliche, light gray and tan ..................... 7 157
Sand, fine; contains loose pink-brown fine to coarse
SANA .. e 8 160
Sand, medium, to medium gravel, brown .......... 11 171
i Caliche, hard, light gray and tan ................. 7 178
i Creraceous—Gulfian .
Niobrara formation—Smoky Hill chalk member
Chalk, yellow .. ...t L. 175 1955
Chalk, dirty gray brown .................... . 45 200

18-32-21ba. Sample log of test hole in the NE cor. NW% sec. 21, T. 185,
R. 32 W., Sco:t County, drilled by State Geological Survey, 1941. Surface
altitude, 2,975.0 feet.

QuaTerNARY—Pleistocene
Sanborn formation nﬂ:" Df?:'
Soil, dark .............. ..., 5 5
Silt and clay, tan; contains a few snail shells and shell
fragments . . ............... . 10 15

TerTIARY—Pliocene
Ogallala formation

Caliche, light gray to white and tan .. ... ... ... ) 7 29
“Mortar bed”, fine grained, tan ........... ... .... 38 25
Sand, medium to coarse, cemented, green gray and

brown; contains “mortar bed” and caliche pebbles, 7 82
“Mortar bed”, brown ........... ... ... 45 386.5
Sand, medium, to fine gravel, lime cemented, gray,

brown, and yellow tan ....................... 65 43
“Mortar bed”, hard, tan; contains fine to coarse sand, 4 47
Sand, fine, to medium gravel, brown ........... .. 8 50
Sand, coarse, to medium gravel, brown ....... .. .. 7 57
“Mortar bed”, gray; contains coarse sand and fine

gravel ... ... 6 63
Silt and sand, limy, light gray and light tan, and

caliche ... ot 15 64.5
Sand, fine, to fine gravel, limy, light gray and brown.. 2 685
Clay, silty, blocky, hard, khaki colored ......... ... 65 18
Sand, fine, to fine gravel, brown . ........ ... .. ... 6 79
Silt and sand, lime cemented, tan and gray ........ 4 83
Sand, fine, to medium gravel, brown; contains “mortar

bed” fragments .................. ... ) 92
“Mortar bed”, tan ........... ... ... .. 145 1065

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, clayey, white to yellow ................... 25 109

i
|
i
i
[
l
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18-32-22bb. Sample log of test hole in the NW cor. sec. 22, T.18S.,R. 32W,,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,067.4 feet.

QuaterNARY—Pleistocene Thickn D
Sanborn formation Teet f?;tm'
Soil, dark ... . .. ... 5 5
Silt, tan ... ... .. 7 12

Texriany—Pliocene
Ogallala formation

Caliche, soft, light gray to pink tan .. ... ... ... 4 16
Caliche, hard, light gray to pink tan ... ... .. ..... 9 25
Sand and gravel, partly cemented, brown .. ... ... .. 5 30
“Mortar bed”, tan ... ... ............ ... 3 33
Sand, fine, and medium gravel, brown; contains .
“mortar bed” fragments ................ ... ... 4 37
“Mortar bed”, brown . ........... ... ... ... .. 3 40
Sand, coarse. and medium gravel, brown; contains a
“mortar bed” ....... ... ... 7 47
“Mortar bed”, brown ........ ... ...... ... .. ... 5 52
Sand, coarse, and coarse gravel, brown ... . ... ... 7 59
“Mortar bed”, fine grained, tan; contains some sand
and gravel . ... ... ...l 11 70
Caliche, hard, white and light tan .. .. ... .. .... 14 84
“Mortar bed”, tan; contains lime cement, sand, few
fragments of Niobrara chalk ............... ... 12 96
“Mortar bed”, tan; contains coarse sand to medium
. gravel, abundant fragments of Niobrara chalk. ... 6 102
“Mortar bed”, soft, tan; contains fine to coarse sand.. 15 117
“Mortar bed”, hard, tan; contains fine to coarse sand.. 6 123
Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Shale, chalky, yellow and white . ........ ..... ... 13 136
Chalk, clayey, silty, soft, brown and black; 3-inch coal
bedat 139 feet .. ... ... ... ... 4 140
Chalk, clayey, silty, brown ...................... 7 147
Chalk and clay, dark gray to dark brown; contains
fragments of bright-blue chalk ................ 8 150

18-32-24bb. Sample log of test hole in the NW cor. sec. 24, T. 18 S, R. 32 W,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,969.3 feet.

QuaTernaRrY—Pleistocene
Sanborn formation Thikanm' D‘;‘é‘."‘
Soil, dark ............ ... L, 4 4
Silt and fine sand, clayey, tan; contains fragments of
gastropod shells . ........ ... ... ... . ... .. 18 22
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TerTIARY—Pliocene .

Ogallala formation nlfek:tw' ngth'
Caliche, light gray totan ....................... 8 25
Caliche and clay, fine, sandy, limy, light gray ... ... 85 85
Sand, fine, clayey, brown .................... ... 2 85.5
Clay, limy, light gray; contains fine sand and thin

caliche beds ............................... 55 4l
Sand, fine, clayey, brown ...... ... ... . ... ... .. 2 %)
Sand, medium, to medium gravel, brown .. ... ... .. 9 52
“Mortar bed”, tan ............ . ... .. 7 59
Sand, fine, clayey, brown .............. ... ... ... 3 62
Sand, fine, clayey, and gravel, partly cemented, limy,

brownand tan ............................. 8 70
Sand, coarse, and medium gravel, brown ..... ... 15 85
“Mortar bed”, fine grained, tan ...... ... ... .. . ... 2 87
Sand, fine, plastic, brown to tan ....... . ... ... .. 10 97
Caliche fragments, angular, hard . ... ... ... ... . . 8 105
Caliche fragments, angular, hard, and sand and

gravel, ...... ... ... 2 107
Gravel, fine to coarse; contains abundant fragments

of hard yellow-tan limestone ........... . ... ... 5 112
Sand, coarse, and fine gravel, partly cemented, brown

to light gray ......... ... ... ... ... .. ... .. .. 12 124
Caliche, light gray, and tan fine-grained “mortar bed”, 6 130
Caliche, hard, light gray ....................... 5 135

CrerAceous—Gulfian

Niobrara formation—Smoky Hill chalk member
Clay, chalky, yellow and white ......... ..... ... 12 147
Chalk, clayey, dark brown to black ........... ... 13 160

18-33-12aa. Drillers log of well in the NE% NE% sec. 12, T. 18 S., R. 33 W,,
Scott County; Hershel Richter, owner, Weishaar and Son, driller. Surface

. altitude, 2,964.3 feet. Thickness, Denth,

' feet feet
Clay ... e, 54 54
Sand, hard ....... .. ... ... .. 8 60
Clay, sandy ........... ... . ... ... ... ...... 30 90
Sand ... ... 7 97
“Jip” [caliche], hard ........ ... ... ... ... ... 8 105
“fip”and clay ......... ... .. ... 17 122
Sand .. ... 5 127
“lip” and sand, hard ...... ... ... . o L 20 147
Sand ... 5 152
“Tip” and clay ...... ... . ... ... L. 13 165
Sand, fine ........... ... .. 10 175
Sandandeclay ......... ... ... L L 12 187
Sand ... 33 220
Sand, fine, dirty ........ ... ... .. ... L. 7 227
Clay, sandy .............c. .. 8 235
“Soapstone” [shale] ............. ... ... ... .. .. 5 240
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18-33-12dd. Drillers log of test hole in the SE% SE% sec. 12, T. 18 S.,, R. 33 W,
Scott County; Dr. P. Palmer, owner, Weishaar and Son, driller. Surface

alutude, 2,970 feet. Thickness, Denth,

feet feet
Clay ... . 50 50
Sand ... 12 62
Clay ... .. 8 70
Sand .. ... 15 85
“Jip” [caliche] ............ ... . . ... .. .. ... ... 40 125
Rock ... ... . . 2 127
“JIip” rock ... 3 130
Sand rock, hard .. .. .. ... ... ... ... ... ... ... ... 5 135
Sand and “jip” ... ... ... ... ... ... 5 140
JID 25 165
“Hp” rock ... 10 175
Clay and “ip” .. ... ... . 6 181
Sand, fine, fair ........ ... ... ... .. .. ... ...... 29 210
“Soapstone” [shale] ...... ....... .. ... ... .. ... 2 212

18-33-19aa. Sample log of test hole in the NE cor. sec. 19, T. 18 S., R. 33 W,
Scott County, drilled by State Geological Surcey, 1941. Surface altitude,
3,049.9 feet.

QuaTERNARY—Pleistocene Thickness, Depth,

Sanborn formation feet feet
Soil, sandy, dark ...... ... . ... ... . . ... ..... .. 1 1
Silt and sand, fine, clayey, tan .. ... ... ... .. ... .. 11 12

Silt, limy, gray to tan, and fine sandy clay; contains
scattered caliche pebbles . ... ... ... ... ... .. .. 12 24

TerTiARY—Pliocene
Ogallala formation
Caliche, hard, light gray to tan, limy, clayey, and silt

and fine sand ......... ... .. ... . ... . ... .... 9 33
Caliche, unconsolidated, and cemented fine to medium

sand, brown . ........... ... ... . .. ... .. ... .. 7 40
Sand, fine to medium, partly cemented, brown; con-

tains some gravel ....... ... ... ... . ... ... .. .. 6.5 46.5
“Mortar bed”, gray totan ........ ... . ... . .... 3.5 50
Sand and gravel, partly cemented, poorly sorted .... 2 52
“Mortar bed” and clayey fine sand ... ... ... .. .. .. 8 60
“Mortar bed”; contains some clayey fine sand ... ... 15 75
“Mortar bed”, brown and tan, and fine-sandy brown

clay ... 6 81
“Mortar bed” fragments, sand, and gravel; contains

some plastic silt and finesand ...... . .. ... . . 9 90
Sand and gravel, brown; contains some sandy clay

and “mortar bed” fragments ...... ... .. ... .. .. 4 94
“Mortar bed”, brown; contains some sand, gravel, and

fine sandy clay ............... ... ... ... . ... 10 101
Sand and gravel, partly cemented, brown; contains

a few yellow fragments of Niobrara chalk ... ... 4 108
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Thickness, Depth,
feet feet

Silt and sand, fine, limy, clayey, light gray to tan . . .. 6 114
“Mortar bed”, gray and tan; contains abundant frag-
ments of hard yellow Niobrara chalk, sand, and

gravel . ... ... ... 6 120
Silt and sand, fine, clayey, tan . ... ... .. .. .. . ... 4 124
Sand and gravel, brown ....... .. . .. .. . 45 1285
CRETACEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Clay, silty, dull yellow .. ... ........... ... ... 55 134
Chalk, clayey, dirty gray to blue black ...... ... ... 6 140

18-33-23aa, Sample log of test hole in the NE cor. sec. 23, T. 18 S., R. 88 W.,
Scott County, drilled by State Geological Survey, 1941. Surface altitude,
2,956.5 feet.

ATERNARY—Pleistocene .
QUSanbom and Meade formations undifferentiated Th’fc:er;css' D‘:;::h

Soil, sandy, dark .............. ... ... . ....... 4 4
Clay, silty, gray; contains a few caliche pebbles .... 4 8
Silt and sand, fine, clayey, light gray green; contains

a few caliche pebbles ... .. .. .. ... ... ... .. . .. 6 14
Clay, silty, dark gray to black ................. .. 5 19
Sand and gravel, brown; contains some clayey silt and

fine sand ....... ... ... ... ... ... .. ... ... 3 22

Silt and fine sand, clayey, medium gray; contains

waterworn caliche pebbles and fragments of gas-

tropod shells at 40 to 48 feet .. ....... ... .. ... 31 53
Sand and gravel, poorly sorted, brown; contains abun-

dant waterworn caliche pebbles; predominantly

COAISE . o vvv oot 13 66
Silt and fine sand, limy, clayey; contains waterworn
caliche pebbles ...... ... ... ... ... ... ... ... 6 72

TerTIARY—Pliocene
Ogallala formation
Caliche, light gray, limy, and clayey silt and fine sand;
drilled fairly hard .. ... . ... .. ... ... .. .... 9 81
Sand, medium, and medium gravel, brown; contains
abundant caliche and limestone fragments; thin
lenses of tan fine-grained “mortar bed” at 91 and

93 feet ............ ., 16 97
“Mortar bed”, tanto gray ....................... 4 101
Sand and gravel, brown; contains some fragments of

“mortar bed” ......... . ... . ... ... .. ... ... 6 107
Silt and fine sand, limy, clayey, light gray to tan; con-

tains a few thin hard lenses of mortar bed ... ... 4 111
“Mortar bed”; contains thin beds of clayey limy silt

and fine sand .......... ... ... ... ... ... ..... 5 116
Sand and gravel, brown; contains limy plastic silt and

fine sand and abundant caliche .......... ... ... 10 126
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Thickness, Depth,

foet feet
“Mortar bed”, hard at 126 to 127.5 feet, 128.5 to
129.5 feet, and 182 to 133.5 feet, interbedded with
softer material ................. ... ... ....... 8 134
Sand, brown, to fine gravel; contains a few thin lenses
of “mortar bed” at 134 to 136 feet, and a thin bed

at 139 feet .......... . ... ... 10 144
“Mortar bed”, tan; contains some sand and gravel
intermixed ... ... ... .. ... ... ... ... .. ... ... 8 152
CreTacEOUS—Gaulfian

Niobrara formation—Smoky Hill chalk member
Clay, silty, creamy tan; thin bed of dark-gray clay
shale at 154 feet; more yellow with depth ... ... 20 172
Chalk, clayey, dirty gray to blue black ............ 8 180

18-34-2cc. Drillers log of test hole in the SW% SW¥ sec. 2, T. 18 S, R. 34 W.,
Scott County; Don Christy, owner, Weishaar and Son, driller.
Thickness, Decpth,

feet feet
Clay ... .. ... 22 22
“Jip® [caliche} ................. . Y 43
Sand and “fip” ...... .. ... ... .. ... ... .. ... 18 61
Rock ............... . ... 4 65
“HD™ 8 71
Clay and “jip™ ............. ... ... . .. ... .. ... 15 86
Rock ... 5 81
“Jip” sandstone, fine, dixty ...................... 39 130
Sand, fine ................... .. . ... ... ... .. 2 132
Sand, fine, and “jip” stone . ....... ... .. . ... ... 16 148
10l 1 S 14 162
“Soapstone” .. .. ...... ... 4 168
Shale ... ... .. ... ... .. 4 170

18-34-4aa. Sample log of test hole in the NE% NE% sec. 4, T. 18S., R. 84 W.,
Scott County, drilled by State Geological Survey, 1951. Surface altitude,

3,132.0 feet. Thickness, Depth,
fect feet
Road fill and soil; clay and silt, black .. ... .. .. . 8 3
QuaTERNARY— Pleistocene
Sanborn formation
Silt, tan gray; contains some fine sand ............ 15 18
Clay, silty, tan to tan brown; contains some brown silt, 5 23
Clay, silty, limy, lighttan ........ ... .. . .. .. 5 28
Clay, silty to sandy, gray totan .. .. ... ... .. . .. 2 30
TerTLARY—Pliocene
Ogallala formation
Clay, limy, tan to light tan ... ... .. ... .. .. . .. 6.5 38.5
Silt and clay, limy, light tan to gray white .. ... .. .. 85 45
Clay, silty and sandy, tan ... .. ... .. . ... .. . ... 10 55
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Thickness, Depth,
feet feet

Sand, coarse to fine; contains some fine to medium

gravel and some limy clay .................... 4 59
Caliche, silty, hard, light tan to white ............ 20 79
Clay, sandy, tan brown; contains some limy silt .... 15 94
Sand, coarse to fine; contains imbedded tan-brown

cay ..o e 5 99
Clay, sandy, tan ................ .. ............ 25 1015
Clay, very sandy, brown ................ ... .. 45 106
Sand, fine to medium, limy, silty ............. ... 9 115
Sand, clayey, fine to medium, tan brown ........ ... 10 125
Sand, medium to fine ............ ... . ...... ... 11 186
Sand, fine to medium; contains some gray silt and

some limestone ............................. 10 146
Clay, silty, yellow ........... .. ... ... ... ... .. 12 158
Sand, fine to medium ............ ... ... ... ..., 12 170
Sand, fine to medium, silty .................. ... 8 178
Clay, sandy, tan .............................. 2 175

Creraceous—Gulfian

Niobrara formation
Clay and weathered shale, yellow to yellow green .. 6 181
Chalk, clayey, gray ............................ 3 184

18-34-5dc. Drillers log of test hole in the SW% SE% sec. 5, T. 18S., R. 84 W,
Scott County; O. A. Clark, owner, Weishaar and Son, driller.
Thi;::;eu. Depth,

feet
Clay ... 25 25
“Jip” [caliche] ................c.. 22 47
Sand, hard ....... ... ... ...l 8 55
“Jip”, hard ...... ... ... 7 62
Clay and “fip” ............ i 18 80
Sand, fine, and “jip” ...... ... ...l 15 95
D™ 17 112
Sand, tight ............ ... ... .. ... . ....... 15 127
Clay . o 5 132
Sand, fine ........... ... .. ... ... 34 166
Rock ...... ... 3 169
“S0apStoNe” ... ... 5 174
Shale ........ .. i 6 180

18-34-18bb. Drillers log of well in the NWi% NW¥ sec. 18, T. 18 S., R. 34 W,
Scott County; Rex Brush, owner, Weishaar and Son, driller. Surface alti-

tude, 3,158 feet. Thickness, Denth,

feet feet
Clay ... .. 18 18
Clay and “jip” [caliche] ........................ 18 31
Sand, hard ....... . ... ... L. 87 68
“Jip”andsand ........... ... . ... L, 10 78
Clay and “ip” .. ... ... ... 6 84
Sand, light .......... ... . ... ... . ... .. 5 89
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feet feet
Rock ......... ... . . . 2 91
Sand .. ... .. 27 118
Sand, hard .. ... ... ... 2 120
Sand ... ... ... 9 129
“Jip” and sandstone ... ....... ... . .. ... . ..... 7 136
Rock ... .. ... 3 139
Clay ........ . ... 3 142
Rock ... .. ... 2 144
“Soapstone” .. ............. ... ... ... 4 148
Shale . ... .. ... L 2 150

18-34-22bb. Sample log of test hole at the NW cor. sec. 22, T. 18 S.,, R. 34 W,
Scott County, drilled by State Geological Survey, 1940. Surface altitude,
3,123.8 feet.

QuaTERNARY—Pleistocene .
Sanborn formation Thignes Dc‘e‘éi"
Soil, sandy, dark brown .. ................. .. .... 1 1
Silt and fine sand, limy, lighttan ... ... .. ... .. ... 3 4
Silt and fine sand, tan to brown; contains abundant
gastropod shells . ... ... ... ............... .. 13 17
Silt and fine sand, clayey, limy, light gray to brown .. 8 25
TerTIARY—Pliocene
Ogallala formation
Caliche, light gray; hard at 25 to 27 feet ....... ... 12 37
Sand, medium to coarse, partly cemented, brown ... 4 41

Sand, medium, to medium gravel, partly cemented,
brown; contains abundant black carbonaceous frag-

MENLS .. ... 7 48
“Mortar bed”, hard, gray ................. ... .. 5 53
Sand to medium gravel, poorly sorted, brown to gray;

thin semicemented beds at 56 and 58 feet .. ... .. 7 60
Sand, coarse, to medium gravel, brown; contains thin

semicemented beds, coarser at 70 to 98 feet .. ... 38 98
Sand, fine, limy, clayey, soft, light gray to tan .. . ... 3 101
Sand and gravel, semiconsolidated; fairly hard caliche

bed at 108 feet; gray semicemented “mortar bed”

at 116 to 120 feet .. ........ .. ... ... ... ... .. 23 124

Creraceous—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellowish gray; contains some white bentonite 3 127
Chalk, soft and sticky, dull brown to black ........ 8 135

18-35-2bb. Drillers log of test hole in the NW4% NW4 sec. 2, T. 18 S, R. 35 W.,
Wichita County; Leo Mecker, owner, Weishaar and Son, driller. Surface

altitude, 3,189 feet. Thickness, Depth,
feet cet
Clay oo 25 25
“Jip” [caliche] .................. .............. 15 40
Clay ... 7 47
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Thickness, Depth,
feet feet

Sand ... ... 9 56
D 9 65
Sand and “jip” .......... ... ... 9 74
b |+ Y 8 80
Clay ... 5 85
Sand, hard .. ... ... ... .. ... ... 20 105
D 6 111
Sand ... .. 6 117
“lip” and elay ....................... ... ... 4 121
Sand, fine ... ... ... ... .. ... ... ... .. 20 141
Sand ... 11 152
Clay ... .. 6 158
Sand, dirty, fine ............ ... ... ............. 15 173
Sand, fine ..... ... .. ... ... ... 5 178
Clay and “fip” .......... ... .. ... . ......... .. 5 183
“Soapstone” .. .. ... ... 3 186
Shale ........... ... 2 188

18-35-14dc. Drillers log of test hole in the SW¥% SE% sec. 14, T. 18S., R. 35 W,,
Wichita County; A. H. Conrady, owner, Weishaar and Son, driller. Surface

altitude, 3,171.4 feet. Thickness, Devth,
feet

feet
Clay ... ... .., 42 42
Sand ... ..., 18 60
Rock ... .. ... ... 2 62
“Jip” [caliche] ......... ... . ... . . ... ... ... ..., 5 67
“fip” rock ... ... 8 75
“Jip”and sand .................. .. ......... ... 20 95
Sand, ditty ........... .. ... 10 105
Clay .. 7 112
Sand, dirty ............ .. 10 122
Clay ... e 83 155

18-36-9bb. Drillers log of test hole in the NW% NW¥ sec. 9, T. 18 S., R.36 W,
Wichita County; Clark Kostner, owner, driller unknown. Surface altitude,

3,280.4 feet. Thickness, Depth,
feet feet

Clay . oo 15 15
“Jip” [ealiche] .............. .. ... ... .. ...... 12 21
Clay and “fip” .........coiivii . 49 76
Sand and “jip” ........... .. 11 87
B £ - 10 97
Sand, fine, dirty ............................... 21 118
Sand ... 6 14
“Jip”, fine, and sand ................... .. ...... 18 142
Sand ..., 3 145
Clay ... 5 150
Sand ... 5 155
Clay ... . 20 175
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Thickness, Depth,
feet

feet
Sand and claystone ....... ... .. . .. o .. 12 187
“Soapstone™ .......................... ... ... 8 195
Shale ...... ... ... . 5 200

18-36-20aa. Sample log of test hole in the NE%X NE% NEX sec. 20, T. 18 S.,
R. 36 W., Wichita County, drilled by State Geological Survey, September
1947. Surface altitude, 3,274.5 feet.

QuaTERNARY—Pleistocene . o
Sanbormn formation “'iceke';m" Df(e‘e,:h'
Silt, hard, clayey, dark brown .. ... . ... ... ... ... 4 4
Silt, light brown ... ... ... .. . . .. .. .. ... .. 6 10
Silt, clayey, light brown .. ... ... .. . 8 18
TerTiARY—Pliocene
Ogallala formation
Clay, light gray ..................... ... ....... 2 20
Caliche, soft, sandy, light gray ............. ... ... 10 30
Sand, coarse to medium; contains fine to coarse gravel, 15 45
Clay ... e 2 47
Sand, coarse to medium; contains fine gravel .. .. ... 3 50
Caliche, hard, white; contains opal ....... ... .. .. . 10 60
Caliche, hard, brown to white; contains silt and fine
sand ... 14 74
Silt, sandy, brown ........... ... ...... .. ... .. .. 6 80
Sand, medium to fine, andsilt ... ... ... .. ... .. 40 120
Sand, fine, and yellow silt ... ... ... ... ... ... 10 130
Sand, fine to medium, and silt ... ... ... ... .. .. 10 140
Sand, finetocoarse ............................ 10 150
Sand, coarse to medium; contains fine gravel . ... . ... 12 162
CreTAcEOUS—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, yellow brown ........................ . .. 9 171
Chalk, gray; contains a small amount of yellow shale, 2 173
Chalk, XY .. ... L 7 180

18-37-19bb. Drillers log of test hole in the NW% NW% sec. 19, T. 18 S,
R. 837 W., Wichita County; Herb Barr, owner, Weishaar and Son, driller.

Thickness, Denth,
feet feet

Clay ... . 32 32
Clay and “jip” [caliche] ........................ 10 42
CID 6 48
Rock ... ..o 4 52
“IP” TOCK .. 8 60
Sandand “ip” .. ... ... ... 10 70
Rock ... 10 80
Clay ..o 12 92
Sand and “Hip” ... .. ... 4 96
Sand, HEHE .. ... 13 109
CIBY oo 12 121
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Sand, fine, tight ....... ... ... ... ... ... .. ..., 17 138
Sand, little, tight ..... ... ................... ... 20 158
Clay ... ... 6 164
Sand, good ......... .. ... ... ... 6 170
Clay ... ... . 5 175
Sand ... ... 12 187
Clay ... ... e 18 205
Shale ...... .. ... . .. ... . 5 210

18-38-8aa. Sample log of test hole in the NE% NE% NE% sec. 8, T. 18S.,
R. 88 W., Wichita County, drilled by State Geological Survey, September
1947. Surface altitude, 3,424.1 feet.

QuATERNARY—Pleistocene

Sanborn formation feet
Silt, dark brown ... . .. ... .. ... ... 2 2
Silt, light brown . .... ... ... ... . .. ... . ... ... 8 10
Clay, light gray ... .. .. ... ... . ........... ... ) 18
TerTIARY—Pliocene -
Ogallala formation

Sand, medium, red; contains silt and fine sand .. ... 9 22
Caliche, sandy, hard, white .................. ... 18 35
Silt, sandy, hard, reddish brown ................. 15 50
Sand, fine to coarse, and fine gravel, partly con-

solidated ........ ... .. ... .. ... ... 8 58
Clay, silty, gray ......... ... .. ... . ... ... 2 60
Clay, silty, gray; containssand ... ................ 7 67
Clay and silt, brown; contains fine to medium sand.. 8 70
Silt, sandy, hard, brown ........................ 10 80
Silt, sandy, brown; contains clay ................. 6 86
Sand, medium to fine .......... ... ... ... ... . ... 4 90
Sand, medium to coarse; contains fine sand .. ... ... 6 96
Silt and fine sand, clayey, light tan ......... ... .. 2 98
Sand, medium to fine ... ... .. ... .. ... ... .. 2 100
Sand, medium to fine; contains coarse sand ....... 6 106
Clay, soft, yellow .......... ... .. ........... ... 10 116
Sand, medium; contains fine sand ... ....... .. .. 2 118
Sand, coarse, and fine to medium gravel ... ... ... .. 2 120
Clay, light tan ................................ 7 127
Clay, sandy, light tan ......................... 10 137
Sand, fine to medium .................... ... ... 8 140
Sand, coarse to medium ......... ... ... ... ... .. 5 145
Gravel, fine, and coarsesand .................. ... 5 150
Sand, coarse to medium, and fine gravel ..... ... .. 8 158
Clay, brown; contains fine gravel and coarse sand ... 2 160
Gravel, fine to medium; contains silty clay ......... 7 167
Clay, calcareous, soft, brown .................... 9 176
Sand, coarse to medium, and fine gravel ........... 4 180
Sand, coarse, and fine gravel; contains layers of brown

silty clay ... 10 190
Sand, coarse, and fine gravel .................... 5 195
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Creraceous—Gulfian .
Niobrara formation—Smoky Hill chalk member mfcek;m, e
Chalk, soft, yellow ............................ 6 201
Chalk, gray ............ ... oottt 5 206

18-38-17aa. Sample log of test hole in the NE% NEX% NE% sec. 17, T. 18 8S,,
R. 38 W., Wichita County, drilled by State Geological Survey, October
1947. Surface altitude, 3,355.5 feet.

QuaTERNARY—Pleistocene

Alluvium feet feet
Silt, sandy, light brown .. .. .. ... .. . . ... ... .. 5 5
Gravel, coarse to fine; contains coarse sand . . ... ... 19.5 20

TerTIARY—Pliocene

Ogallala formation
Sand, medium to coarse, and fine gravel . . ... ... ... 4 24
Clay, sandy, yellow brown; contains fine to coarse

sand and fine gravel at 39 to 42 feet .. ....... .. 18 42
Gravel, fine, and medium to coarse sand ........... 7 49
Clay, sandy, yellow brown; contains fine to coarse

sand at 54 to 59 feet .. ... ... .. ... .. ... ... 10 59
Gravel, fine to coarse; contains fine to coarse sand

and clayey silt ... ..... ... ... .. ... ... ... 11 70
Sand, coarse, and fine to coarse gravel ........ ... 10 80
Gravel, fine to coarse; contains fine to coarse sand ... 10 90
Gravel, fine to medium; contains medium to coarse

sand, light-brown clayey silt, and fine sand ... .. 13 103
Clay, sandy, yellow brown ... ... ......... .. ... 3 108
Sand, medium to coarse, and fine to medium gravel;

contains a small amount of clay ........... .... 4 110
Gravel, fine to coarse; contains yellow-brown sandy

clay in thin layers .............. ... ... .. 12 122

CreTACEOUS—Gulffan

Niobrara formation—Smoky Hill chalk member

Chalk, gray .............. ... ... . ........... .. 6 128

18-38-17dd. Sample log of test hole in the SE% SE% SE% sec. 17, T. 18 S.,
R. 38 W., Wichita County, drilled by State Geological Survey, September
1947. Surface altitude, 3,422.2 feet.

QuaTERNARY—Pleistocene

N Thickness, Decpth,
Sanborn formation feet feet
Silt, dark brown .. ... ... ... ... ... ... 2 2
Silt, light brown ... .. ...... ... ... ... ... ... 6 8
TerTiARY—Pliocene
Ogallala formation
Clay, sandy, white .. ........................... 2 10
Caliche, white; contains fine to medium gravel and
coarse sand ............. ... .. ... i 10 20
Caliche, sandy, white; contains many dendrites and
fragments of opal ........... .. ... ... ... ..., 10 30
Caliche, white; contains opal fragments .......... .. 4 34
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Thickness, Depth,
feet feet

Sand, medium to fine; contains coarse sand .. .. .. 6 40
Sand, fine to medium ..................... ... 10 50
Sand, fine to medium, and silt; contains gray clay .. 10 80
Sand, fine to coarse, silt, and fine gravel . . ... 75 615
Gravel, fine ........ ... ... ... .. ... ... . ... . ... .. 2.5 70
Gravel, fine, and coarse sand ...... ... ... ... ... .. 2 72
Clay, light brown; contains silt and ine sand . .... 5 77
Sand, fine to medium; contains coarse sand ... ... .. 3 80
- Sand, fine to medium; contains some coarse sand and

fine gravel .............. i 10 90
Sand, fine to medium; contains some coarse sand ... 8 93
Clay, sandy, yellow; contains fine gravel ... ... .. 7 100
Sand, fine to medium; contains yellow clay ... ... .. 10 110
Sand, fine to medium; contains coarse sand ... .. . 11 121
Clay, yellow ... ... ... .............. .. ..... 2 123
Sand, fine to medium . ... ... ... .. ... . ... .. . .... 22 145
Sand, coarse to medium ........ ... ... ... ....... 5 150
Sand, coarse to medium; contains fine sand and fine

gravel ... .. 8 158

CreTAcEOUs—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, soft, yellow .................. .. .. .. .... 5 163
Chalk, gray .......... ...cciiiieiiiiiii 7 170

18-38-20bb. Drillers log of well in the NW% NWX sec. 20, T. 18 S., R. 388 W.,
Wichita County; Walter R. Gorsuch, owner, driller unknown. Surface

altitude, 3,441 feet. Thickness, Depth,

feet feet
Soil . 18 18
“Gyp”-like rock [“mortar bed”] ... .. ... . ... ... ... 38 54
Sand ... ... ... 3 57
Hard rock . ... .. ... .. .. . ... .. ... 11 68
Clay ... .. 24 92
Sand, soft ..... ... ... .. .. .. ... . .. ... ... 3 95
Sand, hard .. ... .. .. ... ... ... .. .. 5 100
Sand, soft, with hard streaks .. 7 107
Clay, hard, yellow ..... ........ .. . .. .. .... 2 109
Clay, soft, yellow ..... .. ... .. . . . 16 125
Sand ... ... 19 144
Sand, hard, and clay ...... ... .. 2 148
Clay, white, and sand .. .. ...... ... ... . ...... . .. 4 150
Sand ... ... 9 159
Sand, hard, coarse . ... ...... ... ... . . ...... 9 168
Sand, extra coarse .............. ... ... ...... 5 178
Clay, yellow ......... .. ... .. ... . ... 4 177
Shale, dark .......... ... ... . ... ... ..., 2 179
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1840-5da. Sample log of test hole in the NE% SE% sec. 5, T. 18 S., R. 0 W,
Creeley County, drilled by State Geological Survey, October 1947. Surface
dtitude, 3,615.8 feet. Water level, 121.1 feet October 4, 1947.

QuaterNARY—Pleistocene
Sanborn formation
Silt, dark brown .. ... ... .. ... ... . ... 5 S5
Silt, light brown .. ........ .. ... .. .. .. . ... .. ..., 10.5 11
TermARY—Pliocene
Ogallala formation
Caliche, light tan; contains a small amount of sand and

Thickness, Depth,
feet feet

gravel ... ... .. 6 17
Sand, coarse, and fine to coarse gravel; contains some

clayey fine sandand silt ................... .. 3 20
Sand, medium to coarse, and fine to coarse gravel ... 7 27
Silt and fine sand, clayey, white to light gray .. ... . 1 28
Sand, medium to coarse, and fine to medium gravel .. 6 34
Sand, fine, and clayey silt; contains some medium to

coarse sand and fine gravel ....... ... ... . .. . .. 6 40
Sand, fine to coarse, partly consolidated ... .. ..... ] 46
Sand, fine to coarse, and fine gravel; contains some

brownclayandsilt .............. . ... .. ..., 9.5 55.5
Sand, fine, and sticky light-tansilt ............ . .. 45 60
Sand, fine to coarse, and fine to medium gravel; con-

tains browntograyclay ............ ... ... ... 10 70
Sand, fine; contains partly cemented, medium to

coarse sand .. ................. ... ... . ... ... 8 78
Silt and fine sand, sticky, light tan ... ... ... . .. .. 2 80
Silt and fine sand; contains some medium to coarse

sand and fine gravel .. ... ... ... ... ... .. ... 5 85
Sand, fine to coarse, and silt; contains fine gravel .... 5 90
Sand, coarse, and fine to coarse gravel ....... . .. .. 10 100
Sand, coarse, and fine to medium gravel; contains

yellow clay at 107 to 122 feet .............. ... 22 122
Sand, medium to coarse, and fine to medium gravel.. 10 132
Sand, coarse, and fine to coarse gravel ....... .. ... 8 140
Gravel, inetocoarse ........................... 17 157
Gravel, coarse; contains some coarse sand and gray

clay ... 8 160
Sand, medium to coarse, and fine gravel . ... .. .. .. 5 165
Gravel, fine to coarse, and coarse sand .. ... ... .. .. 4 169
Gravel, coarse, and yellow clay ...... . ... .. ... 85 172.5

CreTAceous—Gulfian
Niobrara formation—Smoky Hill chalk member

Chalk, yellow .................coooiiiiiiiii. 85 181
Chalk, ERY ...........ooi 2 183
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18-40-8ba. Sample log of test hole in the NE cor. NW% sec. 8, T. 18 S.,
R. 40 W., Greeley County, drilled by State Geological Survey, October 1947.
Surface altitude, 3,631.3 feet. Water level, 130.6 feet October 6, 1947.

QuaTeErNARY—Pleistocene .
Sanborn formation
Silt, dark brown ....... ... ... ... ... ... ... ... 1 1
Silt, light brown ...... ... ... ... . ... ... .. .. 16 17
TeRTIARY—Pliocene
Ogallala formation

Caliche, soft, light tan .......................... 3 20
Caliche, soft, sandy, light tan to brown .. ..... .. ... 10 30
“Mortar bed”, light tan ................... ... ... 19 49
Silt, sandy, clayey, light tan ..................... 7 56
Sand, fine to coarse, and fine to coarse gravel; contains

some clayey fine sand and silt ............ ... .. 5 61
Clay, sandy, limy, light tan ... ............... ... 9 70
Silt and fine sand, clayey; contains some medium to

coarse sand ...................... .. ........ 10 80
Silt and clay, sandy, yellow brown; contains fine to

coarse gravel at 90 to 100 feet ....... ... ... ... 20 100
Silt and fine sand; contains some coarse sand and fine

to medium gravel at 105 to 107 feet ... ... .. .. .. 10 110
Sand, fine, and silt; contains coarse sand and fine

gravel and a small amount of yellow-brown clay.. 12 122
Clay, sandy, calcareous, yellow brown ... ... ...... 15 137
Sand, medium to coarse; and fine to medium gravel . 3 140
Sand, medium to coarse, and fine to coarse gravel;

contains yellow clay ..................... . ... 5 145
Sand, fine ............. .. 2 147
Sand, coarse, and fine to coarse gravel; contains some

yellow silt and clay at 150 to 152 feet .......... 5 152
Clay, sandy, yellow; contains some coarse sand and

fine to medium gravel ........................ 2 154
Sand, coarse, and fine to coarse gravel; contains some

yellow clay ......... ... ... ... ... ... . ..., .. 4 158
Silt and fine sand, sticky, brown ...... ... ... .. .. 5 163

CreTACEOUs—Gulfian
Niobrara formation—Smcky Hill chalk member

Clay, calcareous, yellow to white .. ... . ... ... . .. 7 170
Chalk, soft, yellow ............................ 45 174.5
Chalk, soft, gray ............... ... ............ 25 171
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18409ba. Sample log of test hole in the NE cor. NW% sec. 9, T. 18 S.,
R. 40 W., Greeley County, drilled by State Geological Survey, October 1947.
Surface altitude, 3,611.8 feet. Water level, 117.4 feet October 8, 1947.

QuaTERNARY—Pleistocene Depth
Sanborn formation Thigoe T
Silt, dark brown ............ ...l 8 8
Silt, light brown ............. ... 8 11
Clay, calcareous, lighttan ....................... 5 16
TerriARY—Pliocene
Ogallala formation
Silt and clay, sandy, lighttan .................... 4 20
“Mortar bed” ... ... ... . . 8 28
Sand, coarse, and fine to coarse gravel ......... ... 9 87
“Mortar bed” .......... .. 8 45
Silt and fine sand, sticky, clayey; contains some coarse
sand and fine to coarse gravel .. ............... 5 50
Sand, fine to coarse, and fine to medium gravel; con-
tains a small amount of sit .................. 10 60
Sand, coarse, and fine to medium gravel. . ......... 4 64
Clay, light brown; contains coarse sand and fine to
coarse gravel .............. ... ..ol 6 70
Sand, medium to coarse, and fine gravel; contains
fine sand and silt and light-tan clay; contains more
clay at 80 to 90 feet .................... ..., 20 90
Clay, yellow to light tan; contains some coarse to
medium sand ... ...... ... .. ... 20 110
Clay, tan ......... .o 9 119
Sand, medium to coarse, and fine gravel; contains
some yellow clay at 128 to 130 feet ............ 11 130
Clay, sandy, yellow brown ................ ... .. 6 136
Sand, coarse, and fine to medium gravel; contains
some sandy yellow clay ......... ............ 14 150
Clay, sandy, yellow ............................ 10 160
Creraceovs—Gulfian
Niobrara formation—Smoky Hill chalk member
Chalk, soft, yellow ............................ 5 165
Chalk, BFaY ... 5 170

18-40-24aa. Sample log of test hole in the NE cor. sec. 24, T. 185., R. 0W,,
Greeley County, drilled by State Geological Survey, September 1947.

Surface altitude, 3,542.9 feet
QuaTERNARY—Pleistocene ;
Sanborn formation mf:ltm' ngg:h
Silt, dark brown . .............. ... .. 2 2
Silt, light brown ... .......... ... ... .. ... ..., 25 27
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TeRTIARY—DPliocene .

Ogallala formation mfc::tm' Df:gh'
Clay, sandy, white to light tan .. .. . ... . 2 29
Caliche, hard, white ...... ... .. .. .. . . . 11 40
Clay, silty, gray; contains a thin rust-colored layer at

40 feet ............. ... ... ... 7 47
Silt, sandy; contains some fine gravel ... .. .. 3 50
Sand, fine to medium .. .. ... . . . 8 58
Caliche, white ....... .. ... .. . .. . . . 2 60
Silt, sandy, light brown.... .. .. ... . 8 68
Sand, fine to medium ....... .. . . ... 12 80
Sand, medium to coarse; contains some fine gravel .. 13 93
Silt and fine sand, clayey, light tan .......... . . 7 100
Silt and fine sand, partly cemented, light tan to white, 9 109

CRrETACEOUS—Gulfian

Niobrara formation -

Chalk, soft, yellow .. .. .. 55 1145
Chalk, gray ........ ... . . ... 55 120
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TaBLE 6.—Chemical analyses of water, in parts per| million
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mhos a, g a, C HCO i 3
o) (COH I ¢ ) (Cly (F) solids | i) lljsz?;iir- dium
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13-37=-23bb. . cei e oesne oenie ogan....| Spring —20—! 5 .6 63 21 .03 81 21 3 8.9 255 212 |- 1 A
TR0 e o o oon s amssathons 5 Scott. . . . 82 | 9-18-51 | 58 |...... 7 | R B e e S e 80 42 1 ............... 17 ..... 581 ...??8 Tl
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15-32-19bd2. .o evvinnnrens ogan. ... - ] T e L A 4 83 93 17 0 270" | 1,330 31 1.8 | as i, 2,430 |'1,530 | 1,310 | 11 o
T5Z352098bdll Logan.... 70 | 9-19-51 | 58 | 7.5 686 | 26 24| o8 | 19 27 3.8 0 334 89 5.0 2.4 2.7 .20 446 332’2 1"28 ﬁ
Streams
Ladder Creek at Wichita—
Greeley County line........ Wichita, . Jo...ooe- 9-21-51 55 | 8.7 G landan] o abnamn 52 17 43 14 205 70 IR o o ot TORE |5 A b321 198 7 32
Lake MeBride on
Ladder Creek. ............ SR ettt Bt A 66 | 8.6 (53 0 O 63 | 22 57 16|l | 242 104 0 o3 B S S 5.0 s 5409 247 22 | 33
Ladder Creek above
Py (ﬁnguenﬁe with Chalk Creek| Logan....|........ 9-19-51 | 74 |8.5 (7050 RN 60 | 23 61 11|l | 230 130 | 24 f........ Sl llsongawes b425 246 39 | 35
£} ree! |
above mouth.............. Logan....|........ 9-19-51 | 76 [8.2 |1,620 |......|........ 156 | 51 139 ) 101 713 55 [ s b1,160 600 517 | 34
Twin Butte Creek |
above mouth.............. Logan....|........ 9-19-51 | 77 |8.0 | 2,80 |......[........ 440 | 89 185 0 88 | 1,650 | 53 |........ T2 e 52,460 | 1,460 | 1,300 | 22
Ladder Creek |
above mouth.............. Logan....|........ 9-19-51 | 71 | 8.3 876 [l e 80 | 28 74 7 233 o22iliSor e DL SRR ST 556 313 110 | 34
Smoky Hill River I
below Hinshaw Spring...... Togan. ol s 9-19-51 | 75 | 8.1 | 1,050 |......|........ 81 | 28 111 olll| | 207 232 o1 S I 150 0 SR b685 316 146 | 43
Smoky Hill River at i ‘
Elkader, Kansas........... Togan....|........ 9-19-51 | 70 | 8.2 O8GRIl 8 | 30 75 of| | 158 3250 [REorER | TR Tl bt 5626 345 215 | 32
1. Alluvium or Sanborn and Meade formations or all three. a. Sum of determined constituents.
2. Sanborn and Meade formations or Ogallala formation or all three. b. Sum of determined constituents.
8. Niohrara formation or alluvium or both,
I
‘\ |
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