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WARREN G. HODSON

U.S. Geological Survey, Lawrence, Kansas

Geology and Ground-Water
Resources of Trego County, Kansas

ABSTRACT

Trego County is a 900-square-mile arca in the High
s section of west-central Kansas. The altitude ranges
o about 2,000 to 2.600 fect above sea level. The
Lrate 1< ~enuarid. and the mean annual rainfall is 21.40
<. The population of the County in 1960 was 5,473.
hr-mm and livestock raising are the chief occupations.
Thz Carlile Shale of 111-. Cretaccous age is the oldest
nok formation cropping out in the County. The Carlile
- »veriain by the Niobrara Chalk, the dominant bedrock
tomanen in the County. The Ogallala Formation of
N= wone (Pliocene) age unconformably overlies Creta-
2oes rocks tn much of the County and consists principally
s Havianle deposits of sand, gravel, and silt. Terrace
temats of Plesticence age occur along the principal val-
Fohan silts that mantle the uplands and alluvium
trcam valleys constitute the youngest deposits and
Plaistocene 1n age.
CThe Ocallala Formation is the most widespread aqui-
- and waclds water to many domestic and stock wells.
At zaum and terrace deposits yield moderate quantities
I wawer, but these deposits are not of wide arcal extent.
In arras of Cretaceous outcrops, small  quantities of
nd water are obtained from the Dakota Formation
: ¢irlv(*) Cretaceous age and from the Codell Sand-
< Member of the Carlile Shale of late Cretaceous age.
H-.drulogic data are given in tables and include rec-
Sy of 280 wells, logs of 176 test holes and wells, and
cremiacal analvses of 59 samples of water from wells.

w o,

INTRODUCTION

PURPOSE AND SCOPE
OF INVESTIGATION

This report gives the results of a study of the
ceology and ground-water resources of Trego
Countv, Kansas. Ground water, although often
.sxen for granted, is one of the most vital na-
mral resources of Kansas. The demand for
w.rer and for information concerning its avail-
Zuly has greatly increased in recent years be-

Google

cause of an increasing population, accompanied
by municipal, industrial, and irrigation expan-
sion, and new water uses in the home and on
the farm. The purpose of this investigation was
to determine the occurrence, availability, move-
ment, and chemical quality of ground water, and
to relate the occurrence of the water to the char-
acter, thickness, and distribution of the geologic
formations.

This study was made as a part of the coop-
erative ground-water program begun in 1937 by
the State Geological Survey of Kansas and the
U.S. Geological Survey, in cooperation with the
Environmental Health Services of the Kansas
State Department of Health and the Division of
Water Resources of the Kansas State Board of
Agriculture. The present status of the program
is shown in Figure 1.

LOCATION AND EXTENT OF AREA

Trego County is in west-central Kansas, in
the third tier of counties south of the Nebraska
border and in the fourth tier of counties east of
the Colorado border (Fig. 1). It is almost
square, extending approximately 30 miles east-
west and 30 miles north-south and has an arca
of about 900 square miles. It contains 25 town-
ships, from T 11 Sto T 15 S, and from R 21 W
toR25 W,

PREVIOUS INVESTIGATIONS

Cretaceous rocks of Kansas have been a sub-
ject of study since the railway explorations and
the Meek and Hayden surveys of the 1860's
Adams (1898) has given an historical summary
of the early studies of the Cretaccous rocks in
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Hodcorn—Genlogy and Ground-Water Resources of Trego County, Kansas 7

graphy. Elias (1931) studied the geology of
western Kansas with emphasis on the Pierre
Shale, the Ogallala Formation, and the late
Pleistocene deposits. Landes and Keroher
(1939) briefly discussed the geology and petro-
leum resources of Logan, Gove, and Trego coun-
ties. A report by Byrne, er al. (1947) describes
the occurrence of construction materials in the
Cedar Bluff area in Trego County. Frye and
Leonard (1952) discussed the Pleistocene geol-
ogv of Kansas. Ground-water studies in Kansas
which border Trego County, or include part of
the County, were made by Prescott (1955),
Hodson and Wahl (1960), and Leonard and
Berry (1961). Areas in Kansas in which
ground-water studies have been made, and
which are published or are in preparation, are
shown in Figure 1.

METHODS OF INVESTIGATION

The writer spent about three months during
the summer and fall of 1959 and about three
months during the summer and fall of 1960 in
the field gathering data upon which this report
is largely based. The areal geology was mapped
from field observations and from stereoscopic
studv of areal photographs obtained from the
U.S. Department of Agriculture. County maps
prepared by the State Highway Commission of
Kansas at a scale of one inch to the mile were
used to record field data.

Data on 280 wells are given in Table 6 and
include the depth to water and the depth of the
well. Measurements were made with a steel tape
graduated to hundredths of a foot. Measure-
ments in a few wells could not be made and
data on depth and water level for these wells
were obtained from the owner or driller. Infor-
mation concerning yield, adequacy of supply,
and quality of water was obtained, if possible,
from well owners. Dirillers’ logs of wells and
test holes were obtained, if available, from well
owners and well drillers.

Logs of 176 test holes and wells are given.
Included are 145 sample logs of test holes, 19
logs of test holes obtained from the Bureau of
Reclamation, and 4 logs obtained from the State
Highway Department. Well drillers and well
owners provided logs of 8 wells and test holes.

Locations of wells and test holes within the
sections were determined by means of an odo-
meter and from aerial photographs. The alti-
tudes of measuring points of wells and test holes
were determined with a plane table and alidade.
The base map used for Plate 1 was compiled

Google

from maps prepared by the Soil Conservation
Service, U.S. Department of Agriculture.

Samples of water from representative wells
were collected and were analyzed by Howard A.
Stoltenberg, Chief Chemist, in the Sanitary En-
gineering Laboratory of the Kansas State Depart-
ment of Health.

WELL-NUMBERING SYSTEM

The locations of wells, test holes, and local
features are designated in this report according
to General Land Office surveys in the following
order: township, range, section, quarter section,
quarter-quarter section, and quarter-quarter-
quarter section (10-acre tract). The quarter sec-
tions, quarter-quarter sections, and 10-acre tracts
are designated g, b, ¢, or d in a counterclockwise
direction beginning in the northeast quarter sec-
tion. For example, well 11-24-25acb is in the
NW SW NE sec. 25, T 11 S, R 24 W (Fig. 2).
If more than one well or test hole is located in
the same 10-acre tract, the location numbers are
followed by serial numbers in the order in which
they were inventoried.
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ventory their wells and who allowed access to
their property for the study of rock exposures,
to those who permitted aquifer tests to be made
using their wells, and to the municipal officials
who provided data concerning city water sup-
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plies. The Trego County office of the Soil Con-
servation Service, U.S. Department of Agricul-
ture, located at WaKeeney, gave helpful infor-
mation.

E. L. and Carrie Reavis and Melvin Franz,
of the U.S. Geological Survey and the State
Geological Survey of Kansas, gave assistance
during field work. The illustrations were
drafted by Judy Crissler and Larry Shelton.

The manuscript for this report has been re-
viewed by members of the U.S. Geological Sur-
vey and the State Geological Survey of Kansas;
by Robert V. Smrha, Chief Engineer and Harris
L. Mackey, Engineer, of the Division of Water
Resources of the Kansas State Board of Agricul-
ture; and by J. Lee Mayes, Chief Engineer, and
Bruce F. Latta, Geologist, of the Environmental

Health Services of the Kansas State Department
of Health.

GEOGRAPHY

TOPOGRAPHY AND DRAINAGE

Most of Trego County lies within the High
Plains section of the Great Plains physiographic
province (Fig. 3) as designated by Schoewe
(1949, p. 276). The southeastern corner of the
County is in the Blue Hills division of the Dis-
sected High Plains section. Gently rolling up-
lands that are moderately dissected by smaller

GREAT _PLAINS
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drainageways characterize much of the County.
Near the major streams, the slopes are quite
steep and the topography is rough. Slopes along
the north sides of the valleys of the larger streams
are relatively more gentle and longer than along
the south sides, whereas slopes along the southern
sides tend to be cut into steep canyons and bad-
lands. The Fort Hays Limestone Member of
the Niobrara Chalk forms prominent escarp-
ments in the southeastern part of the County
and along the Smoky Hill Valley. One of the
more prominent physiographic features along
the Smoky Hill Valley is a high terrace. The
surface of the terrace is about 50 feet above the
level of the flood plain and about 200 feet below
the general level of the upland. Loess and slope
wash obscure the outer margin of the terrace
in most places.

Three perennial streams cross the County, all
flowing in an easterly direction, and are part of
the Kansas River drainage system. The Smoky
Hill River flows across the southern part of the
County, Big Creek across the central part, and
the Saline River along the northern edge of the
County.

Pediment slopes are characteristic of the
outer valleys of the major streams. Along the
Smoky Hill River valley, long pediment slopes
mask the prominence of the Fort Hays escarp-
ment and grade into the high terrace. Along the
Saline River Valley, the pediments are developed
on the soft Cretaceous chalk beds and blend int
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Fictre 3.—Map of Kansas showing physiographic regions. (From Schoewe, 1949, fig. 22.)
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Hsdian—Geology and Ground-Water Resources of Trego County, Kansas 9

the terrace surface so imperceptibly that the up-
land edge of the terrace cannot be mapped pre-
cisely without subsurface information.

The general slope of the land surface in
Trego County is eastward. The total topograph-
i reltef is about 600 feet. The lowest elevation,
about 2,000 feet above sea level, is in the chan-
nel of the Smoky Hill River on the eastern
county line in the NE sec. 1, T 15 S, R 21 W.
The highest elevations are in the uplands in
the west-central and northwestern parts of the
County and are about 2,600 feet above sea level.

CLIMATE

Trego County has a semiarid continental
chmate. Low to moderate precipitation, a high
rate of evaporation, reasonably mild winters,
and fairly hot summers are typical. The hot
weather 1n summer is moderated by brisk winds
and low humidity. As a rule the winters are
moderate with only short periods of severe cold
weather and relatively little snowfall. A large
mercentage of the winter days are clear, but
snow flurries are common, and occasionally the
area is subjected to blizzard conditions. In
Trego County, the amount of precipitation and
its seasonal distribution are the controlling fac-
tors in crop growth. Rainfall is erratic, coming
wometimes as storms of 4 inches or more, and
it other times, in no appreciable amount for
several weceks.

The climatic data in this report were compiled
irom published records of the U.S. Weather
Bureau (U.S. Department of Commerce). Ap-
sroximately 70 percent of the annual precipita-
ton in Trego County falls during the growing
wason of about 5% months (Fig. 4). The mean
innual  precipitation at WaKeeney is 21.40
nches  (based on period of record 1931-55).
The greatest annual precipitation recorded was
3737 inches in 1961; the least was 11.15
inches in 1888. The annual precipitation for
‘ne period of record and the cumulative de-
marture from normal precipitation are shown in
Fizure 5. The average length of the growing
scason is 167 days, the average date of the last
.iling frost in spring being April 27, and the
sierage date of the first killing frost in fall
“wing October 11.

rOPULATION

According to the U.S. Census Bureau, Trego
"ounty had a population of 5,473 in 1960, of
«kich approximately 50 percent was urban and
“1 percent rural. The County had an average of
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Ficvre 4.—Normal monthly precipitation at WaKceney
(1931-1955) and average growing scason.

6.1 persons per square mile as compared to a
State average of 26.6 persons. WaKeeney, the
county seat, had a population of 2,808. Other
communities are Collyer, population 233, and
Ogallah, unincorporated.

GENERAL GEOLOGY

SUMMARY OF STRATIGRAPHY!

The rocks that crop out in Trego County arc
sedimentary in origin and range in age from
Cretaceous to Recent. Their areal distribution
is shown on Plate 1; their stratigraphic relation
is illustrated by cross sections on Plate 2 and in
Figure 6. A generalized section of the rock
units and their water-bearing  properties are
given in Table 1.

The Carlile Shale of late Cretaceous age is
the oldest geologic formation exposed in Trego
County. The Carlile crops out along the Smoky
Hill Valley east of the junction of the Smoky
Hill River and Hackberry Creck and is buricd
beneath rocks of younger age in the rest of the
County.

The Niobrara Chalk of late Cretaccous age
overlies the Carlile Shale. The Niobrara crops
out along the outer valleys of the Smoky Hill
and Saline rivers and their tributaries and along
Big Creek valley in the castern part of the
County. The Niobrara Chalk is divided into
two members, the Fort Havs Limestone below
and the Smoky Hill Chalk above.
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i aid neron bonee el

T The Jassification and nomend tare
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The Ogallala Formation of Neogene age
(Pliocene) unconformably overlies the Cretace-
ous rocks in much of the upland areas of the
County. Erosion during the Pleistocene Epoch
has removed the Ogallala along the Saline and
Smoky Hill valleys and in the eastern part of
the County along Big Creek valley. Along the
Smoky Hill Valley, the Ogallala has been re-
moved along a belt as much as two townships
wide, exposing Cretaceous chalk and shale.

Unconsolidated deposits of both fluviatile
and eolian origin represent the Pleistocene
Series. Fluviatile deposits fill channels cut into

Kansas Geol. Survey Bull. 174, 1965

Cretaceous bedrock along the principal streams.
Eolian deposits mantle the uplands and in many
places overlie older terrace deposits along stream
valleys. Deposits belonging to the Pleistocenc
Series are the Grand Island and Sappa forma-
tions of Kansan age, the Crete and Loveland
formations of Illinoisan age, the Peoria Forma-
tion of Wisconsinan age, and alluvium of Wis-
consinan and Recent age.

In this report the Grand Island, Sappa, and
Crete formations are shown in the illustrations
and discussed as terrace deposits, and the Peoria
and Loveland formations are discussed together

TasLE 1.—Geologic formations in Trego County, Kansas, and their water-bearing propertics.

Stratigraphic Maximum
System Series unit thickness. feet Phvsical character Water supply
Alluvium (incl. Stream-deposited silt, sand. and Yiclds moderate to large
Recent and late 70 gravel: thick, coarse deposits in quantitics of water o
Wisconsinan major vallevs, finer deposits in wells along major wval-
terrace deposits) smaller valleys leys: lesser amounts along
smaller vallevs
g
g Peoria and Loveland Silt, mostly  colian, sandy in Yiclds small amounts of
S formations 30 lower part. Mantles most of | water to wells locally
u S uplands and masks much of
% e valley walls
1] P
Z Grand Island, Sappa, Strcam-deposited  sand,  gravel, Yiclds small to maderate
and Crete formations 100 and silt in a terrace position quantitics of water to
(Terrace deposits) along  maor  valleys.  Locally wells along major valleys
contains Pearlette ash bed
2 Fluviatile deposits of sand, grav- Yicelds moderate quanti-
§ Ograllala Formation 150 el silt, and clay; mostly uncon- tics of water o wells 1n
= solidated, but cemented at places | much of the County
&~ to various degrees
Chalk and chalky shale, thin- Yiclds no water to wells
2 | Smoky Hill 500 bedded and platy: bentonite beds
£ | Chalk Member throughout. Light gray to dark
o gray when  fresh; weathers to
g brown and orange at outcrop
2 - _
"5 Massive chalk beds separated by Yiclds small amounts of
Z. | Fort Hays 55 thin chalky shale partings, gray- water to wells locally
" Limestone Member ish-white, but mav be yellow or
2 light brown at outcrop
1
.‘?: Lower part consists of gray cal- | Yiclds small amounts of
IS L 300 carcous shale and thin beds of water to wells from Co-
s 5 Carlile Shale chalky  himestone:  upper  part | dell Sandstone Member
2 2 comsists of dark-gray clayey shale
3 =) with silty fine-grained sandstone
o lenses in upper part
S - — —
Greenhorn Limestone 100 Alternating  beds  of  chalky Yiclds no water to wells
limestone and chalky shale
Noncalcarcous  dark-gray shale; Do
Graneros Shale 45 persistent bentonite bed in upper
part
Clav. shale, siltstone. and sand- Yields small amounts of
o3 300 sione:anterbedded  and varl- | water o wells
x ?; Dakota Formation colored.  Sandstone  fine- 10
28 medinm-graingd  and lenucular.
<z Lignite and  “ironstone™  com-
- ; mon

|
|
|
|
|
'
i
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12
Tue Water TABLE AND

is called the piezometric surface, which may or
MoveMENT of GROUND WATER

may not be above the land surface. Ground
water in the Dakota Formation in Trego Coun-
ty is under artesian pressure, the water rising in
some wells as much as 300 to 400 feet above the
top of the Dakota. Water in the Codell Sand-
stone Member rises nearly 200 feet above the top
of the Codell in some of the deeper wells in the
County. Ground water in the Dakota and in the
Codell is discussed further in the section on

Kansas Geol. Survey Bull. 174, 1965

The water table fluctuates up and down in
response to additions to or withdrawals from an
aquifer. Fluctuations of the water table can be
determined by periodic measurements of the
depth to water in wells. The depth to water has
been measured periodically since 1949 in several
wells in the Smoky Hill Valley below the Cedar

geologic formations and their water-bearing

Bluff dam. These measurements have been pub-
lished annually by the U.S. Geological Survey

properties. (1936-1959) and thereafter by the State Geologi-
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AppiTIONs oF GRoUND WATER

Additions to the ground-water reservoir may
occur in several ways: by direct infiltration of
precipitation, by seepage of water from streams,
by subsurface inflow of water from adjacent
areas, and by infiltration of irrigation water ap-
plied to the land.

INFILTRATION OF PRECIPITATION

Approximately 60 percent of the mean an-
nual precipitation in Trego County falls during
the months of May through August when the
climate is characterized by brisk wind move-
ment, high temperatures, and relatively low
humidity. Consequently, evaporation is rapid,
and much of the precipitation is returned to the
atmosphere. Because much of the rainfall occurs
during the growing season, a considerable part
of the precipitation is returned to the atmos-
phere through transpiration of plants.

The topography, vegetative cover, and na-
ture of the subsoil greatly affect the amount of
water that will infiltrate below the land surface.
The upland areas underlain by the Ogallala
Formation are conducive to infiltration of rain-
fall in areas where sand and gravel crop out.
Where thick loess deposits cover the Ogallala,
infiltration is retarded.

The alluvium and terrace deposits along
stream valleys are very conducive to infiltration
because of the sandy nature of the deposits, the
low relief, and the shallow depth to water.
These deposits, however, are of relatively small
arcal extent. The annual quantity of recharge
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by infiltration of precipitation in Trego County
is not known, but it is believed to be a small per-
centage of the total precipitation that falls in
the County. Nevertheless, this recharge prob-
ably amounts to at least 10,000 acre-feet per year.

INFLUENT SEEPAGE FROM STREAMS

Smoky Hill River, Saline River, and Big
Creek are effluent streams in Trego County.
Their channels are cut below the water table and
thus generally are receiving water from, rather
than adding water to, the zone of saturation
(Fig. 10). Deposits adjacent to the channels are
recharged during flood stages, but the water
represents temporary ‘“bank” storage and re-
turns to the stream soon after the flood. Smaller
tributaries in the County lie above the water
table and during periods of stream flow, con-
tribute water to the underlying strata where the
channel is underlain by deposits that are con-
ducive to infiltration.

SUBSURFACE INFLOW

The quantity of subsurface inflow to the
County is not known, but it is estimated that
from 3 to 4 acre-feet of ground water per day
moves into Trego County from the west through
the Ogallala Formation (1 acre-foot equals
325,850 gallons). A small amount of ground
water enters the County along the northern
boundary, chiefly in valleys tributary to the
Saline River valley. Some ground water also
enters the County by movement in alluvium and
terrace deposits along the major stream valleys.
Because of the small cross-sectional area of the
valley deposits, the amount of ground-water
movement in them is relatively small.

INFILTRATION OF IRRIGATION WATER

Recharge from water applied to the land for
irrigation has been estimated to approach 25 per-
cent of the applied water in certain irrigated
areas. In these areas, the irrigated water is dis-
tributed in relatively long ditches over soils and
subsoils that are very permeable.

Irrigation in Trego County is confined chiefly
to the Big Creek and Saline River valleys where
the soils are sandy loam. The percentage of ap-
plied water that recharges the alluvium of these
valleys is not known but probably is consider-
able in small local areas. Because irrigation is
not practiced extensively and because the areal
extent of the alluvial valleys is relatively small,
the amount of recharge to the aquifer from in-
filtration of irrigation water is not significant.

In Trego County, much of the upland plain
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is thickly mantled by loess and has a relatively
dense soil, and recharge probably does not ex-
ceed an average of 10 percent of the applied
irrigation water. Because only a few irrigation
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wells obtain water from the Ogallala in Trego
County, the amount of recharge to the aquifer
from infiltration of irrigation water is con-
sidered to be negligible.
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GroUND-WATER DiscHARGE

Subtractions from the ground-water reservoir
in Trego County include discharge by effluent
seepage into streams, discharge of springs, tran-
spiration and evaporation, discharge from wells,
and subsurface outflow.

SEEPS AND SPRINGS

Streamflow is maintained at low stages along
the perennial streams in the County by ground-
water discharge into the streams, mainly as seeps
along strecam channels. Discharge is chiefly from
alluvial and terrace deposits, but along Big
Creek, in the western and central parts of the
County, the Ogallala Formation 1s in contact
with the valley deposits and discharge occurs
from the Ogallala into the valley deposits. Small
springs occur at places where the contact of the
Ogallala Formauon and underlying Cretaceous
rocks crop out. Springs also occur along the
edges of the high terrace deposits in the Smoky
Hill Valley. The amount of discharge of ground
water by springs and seeps in Trego County is
not known, but it is believed to be considerable.

TRANSPIRATION AND EVAPORATION

Shallow ground water along the major
streams supports a heavy growth of vegetation,
and during the growing season a significant
amount of ground water is transpired by these
plants. The quantity of ground water discharged
in this manner is difhcult to determine, but it
probably exceeds the discharge by all other
means combined. Transpiration reduces the
ground-water discharge into a number of
streams, and flow in these streams during the
growing scason is largely runoff from storms.

After the first killing frost in the fall, peren-
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nial strcams show an appreciable increase in
flow due to a decrease in plant transpiration.
In the upland areas transpiration does not occur
from the water table because of the greater depth
of the water table. Soil moisture lost by tran-
spiration on the uplands, however, must be re-
placed before any water can infiltrate downward
to the water table.

Where the water table is within a few feet
of the land surface, ground water may evaporate
from the capillary fringe overlying the zone of
saturation, or, if the water table is within a few
inches of the land surface, water may evaporate
directly from the zone of saturation. The evap-
oration of water from the ground-water reser-
voir in the County is restricted to the alluvial
valleys and the amount is probably small com-
pared to other means of ground-water discharge.

PHREATOPHYTES

Phreatophytes are plants that characteristical-
Iy grow where they can send their roots down to
the water table, or to the capillary fringe, and
thus obtain their water supply. Most phreato-
phytes are of low economic value, and the water
they transpire to the atmosphere is defined as
“consumptive waste.” More than 70 plant
species have been classified as phreatophytes
(Robinson, 1958, p. 1), some of the more com-
mon being pickleweed, rabbitbrush, salt grass,
alfalfa, cottonwood, willow, greasewood, and
salt cedar. Salt cedar (Tamarix pentandra) is a
serious problem in many stream valleys in the
southwestern and western United States. In
places, salt cedar has developed a jungle-like
growth, invading and choking overflow channcls
of streams, and producing serious flood hazards.
The eradication or control of salt cedar is very
difficult and expensive. The annual use of water
by salt cedar in areas of heavy growth may be
several acre-feet per acre.

Salt cedar has invaded some stream valleys
in Kansas and is now found along the Cimar-
ron and Arkansas valleys in southwestern Kan-
sas, Smoky Hill and Saline valleys in west-
central Kansas, and South Fork and North Fork
Solomon valleys in north-central Kansas (To-
manek and Ziegler, 1963).

Salt cedar has been used extensively as a
shelter belt in Trego County and is also found
as an ornamental shrub in many farm yards in
the County. A number of places around the
Cedar Bluff reservoir have become heavily in-
fested with salt cedar. Ecological studies of salt
cedar in the Cedar Bluff area (Tomanek and
Ziegler, 1963) show that the plant bencfits from
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a drought or conditions that keep the water level
falling or low tor a long period of time.

DISCHARGE FROM WELLS

Ground water is pumped for municipal, do-
mestic, stock. and irrigation use in Trego Coun-
ty. Municipal water departments in the County
reported a total use of about 450 acre-feet of
cround water in 1960. Records of the Division
of Water Resources of the Kansas State Board
of Agriculture show that 3,487 acre-feet of
ground water per year were appropriated for
irrigation in the County as of April, 1963. The
amount of ground water reported as used for
irrigation  in 1962 was 333 acre-feet. This
amount may vary considerably, depending upon
rainfall.  Most rural residents obtain water for
domestic and livestock use from small-diameter
drilled wells equipped with cylinder pumps
powered by windmills. The yields of these wells
are small and probably average about one gal-
lon a minute. Because of their great number
and long pumping periods, however, such wells
represent an important withdrawal of ground
water, estimated to be about 800 acre-feet per
vear for both household and stock purposes.
Withdrawal of ground water from wells is in-
creasing somewhat because of new water uses in
the home and on the farm. There is also a small
annual increase in the number of irrigation wells
in the County, mostly in the alluvial valleys.

SUBSURFACE OUTFLOW

Ground-water contours on Plate 1 show the
subsurface flow of ground water to be in a gen-
crally eastward direction in the northern part
of the County. In most areas the contours bend
westward along the edge of the uplands, indi-
aating discharge from the uplands toward the
stream valleys. The amount of outflow in the
alluvial valleys is small because of the relatively
small cross-sectional area of the alluvial valleys.
It 1s estimated that about 700 acre-feet of ground
water per year leaves Trego County by subsur-
race outflow.

HyproLoGic PROPERTIES OF
WaTeR-BEARING MATERIALS

The quantity of ground water that an aqui-
fer will yield to wells depends upon the hydro-
lomic properties of the material forming the
squifer. The hyvdrologic properties of greatest
sienificance are the ability to transmit and to
store water, which are measured by the coefhi-
cients of transmissibility and storage. Controlled
aquifer tests in the field provide the data re-
quired to compute these coefficients.
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The coefficient of transmissibility (T) may
be expressed as the rate of flow of water, in
gallons per day, through a vertical strip 1 foot
wide and extending the full height of the satu-
rated thickness of the aquifer, under a hydrau-
lic gradient of 1 foot per foot, at the prevailing
ground-water temperature.

The coefficient of storage (S) may be ex-
pressed as the change in the stored volume of
water per unit surface area of the aquifer per
unit change in the component of head normal
to that surface.

The field coefficient of permeability (P) may
be expressed as the rate of flow of water, in
gallons per day, through a cross-sectional area of
1 square foot, under a hydraulic gradient of 1
foot per foot, at the prevailing ground-water
temperature. The field coefficient of permeabil-
ity can be computed by dividing the coefficient
of transmissibility by the aquifer thickness (m).

DETERMINATIONS OF TRANSMISSIBILITY
AND PERMEABILITY

Aquifer tests were made using two irrigation
wells, 12-23-20ccc, deriving water from alluvium
in Big Creek valley, and 12-23-30acc, deriving
water from terrace deposits along Big Creek
valley. Details of the wells are given in the
table of well records at the end of this report.
Observation wells for drawdown measurements
were constructed at appropriate distances from
the pumped wells. Figures 11, 12, 13, and 14
give the results of these tests. Values of trans-
missibility were computed from the test data by
the methods generally referred to as the Thiem
formula, the Theis nonequilibrium formula, the
Jacob modified nonequilibrium formula, and the
Theis recovery formula. The theory of these
formulas and their application are discussed by
Ferris, et al. (1962).

The aquifer tests indicate that a coctlicient
of transmissibility of about 40,000 gpd per foot
may be expected in the alluvium at localitics
where the saturated thickness is adequate and
where reasonably good sand and gravel beds are
in the saturated zone. Test drilling should dis-
close the more favorable well sites.

Although the aquifer test in the terrace de-
posits shows a coeflicient of transmissibility of
about 120,000 gpd per foot, the transmissibility
is too high for most deposits shown as terrace
deposits in this report. Deposits tn the vicinity
of well 12-23-30acc are thicker, better sorted,
and have a greater saturated thickness than is
characteristic of terrace deposits in most of the
County. Also, in this arca along the central and
western reaches of Big Creek, terrace deposits
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are adjacent to, and in many places lithologically
indistinguishable from, the Ogallala Formation.
The water table in the terrace deposits is con-
tinuous with the water table in the Ogallala
Formation and ground water moves from the
Ogallala Formation into the terrace deposits.
When pumping occurs in the terrace deposits,
there is increased movement of ground water
from the Ogallala into the terrace deposits to-
ward the area of drawdown. In contrast, along
the Saline River and Smoky Hill River valleys
and along Big Creck valley in the eastern part
of the County, the terrace deposits are separated
from the Ogallala by wide areas of impermeable
Cretaceous shale.

The coefficients of storage calculated in aqui-
fer test 12-23-30acc (Fig. 13) show a change
from artesian to water-table conditions as pump-
ing continued. Logs of test holes in the alluvium
and terrace deposits show that silt and clayey
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silt are characteristic of the upper part of the
deposits and that sand and gravel generally oc-
cur in the lower part. The silt beds cause a
slight artesian effect because of confinement of
ground water below these less permeable silt

beds.

UriLizatioN ofF GrouND WATER

Data on 280 wells in Trego County are given
in Table 6. Only part of the domestic and stock
wells were visited, but records were made of all
municipal and irrigation wells in the County at
the time of this investigation. The principal uses
of ground water in the County are listed below.

DOMESTIC AND STOCK SUPPLIES

One of the chief uses of ground water in
Trego County is to supply domestic and stock
needs. Nearly all domestic and stock supplies in
the rural part of Trego County are obtaincd
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from wells, but in parts of the County where
ground water is difficult to obtain, some stock
supplies are provided by dams constructed across
small watercourses. Most domestic and stock
wells in the County are drilled wells in which
casing has been set and which are equipped with
displacement-type pumps in which the cylinder
is below the water level. Most pumps are oper-
ated by windmills; the others are operated by
electric or gasoline motors, or by hand.

MUNICIPAL SUPPLIES

At the time of this investigation only the
communities of WaKeeney and Collyer main-
tained municipal water-supply systems. Data re-
garding individual wells and details of well con-
struction are given in Table 6.

WaKeeney.—The city of WaKeeney obtains
its water supply from seven drilled wells in the
alluvial deposits of Big Creek valley about 2
miles south of the city. The wells are equipped
with electrically driven turbine pumps; yields
range from about 100 to 500 gpm. A reserve
well is also maintained at the east edge of town
which derives water from the Ogallala Forma-
tion. Storage is provided by 2 elevated storage
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tanks with capacities of 250,000 and 75,000 gal-
lons and 2 underground reservoirs with capaci-
ties of 200,000 and 100,000 gallons. Water used
in 1960 was about 136 million gallons, as re-
ported by the WaKeeney Water Department.

Collyer—The city of Collyer obtains its
water supply from two drilled wells in the
Ogallala Formation at the southwest edge of
the city. The wells are equipped with electrical-
ly driven turbine pumps; yields are about 100
gpm. Storage is provided by an elevated 55,000-
gallon tank. An annual use of about 10 million
gallons was reported by the Collyer Water De-
partment.

IRRIGATION SUPPLIES

There were 22 irrigation plants in Trego
County by the fall of 1960, most of which were
in the alluvial valleys. Nearly all were single
wells, but a few plants were pumping from
batteries of two or more wells. Yields of the irri-
gation wells ranged from about 150 gpm to
about 1,000 gpm. According to records of the
Division of Water Resources of the Kansas State
Board of Agriculture, 1,725 acres in Trego
County were covered by ground-water rights, or
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applications for rights, for which 3,487 acre-feet
of gzround water per year was appropriated, as
of April 1963, Surface-water rights, or applica-
ton for rights, totaled 1,105 acres, for which
2119 acre-fect of surface water per year was
appropriated. This does not include water re-
leased trom Cedar Bluff reservoir for irrigation
districts below the reservoir.

PosasiLities oF DevieLoring
ApbITIONAL SUPPLIES

Most of the land irrigated with ground water
in Trego County is in Big Creek valley. On the
assumption that the alluvium and Wisconsinan
terrace deposits of Big Creek valley have an
average width of a half mile, a length of 30
miles, an average thickness of saturated material
of 20 feet, and a specific yield (ratio of the
volume of water the saturated part of the aqui-
fer will vield. by gravity, to its own volume) of
15 percent, there would be about 30,000 acre-
feet of water in storage, which is 1,500 times
the amount of water pumped for irrigation in
Big Creck valley in 1962 (as reported to the
Division of Water Resources of the Kansas State
Board of Agriculture). If pumping were in-
creascd enough to lower the water table below
stream  level, the ground-water reservoir would
be recharged from the stream instead of dis-
charging into the stream as it does now. It is
estimated that about equal amounts of ground
water are in storage in each of the three prin-
cipal vallevs in the County—Smoky Hill Valley,
Saline Vallev, and Big Creek valley.

About 300 square miles in the northern and
central parts of Trego County are underlain by
the Ogallala Formation in which the estimated
average saturated thickness is about 25 feet. As-
suming a specific yield of 15 percent, the ground
water in storage in this area would be about
70000 acre-feet. Not all this water could be
pumped from the aquifer, and yields from wells
are only moderate to low, but it is an important
source of water in the area.

Cepar BLUFF Reservorr

Cedar Bluff Reservoir on the Smoky Hill
River was flled in 1951 soon after construction
of the dam was completed. The height of the
dam is 134 fect above the river; its length is
12360 feet. The reservoir is approximately 9
miles long and nearly 5 miles wide at its widest
point. It has a shoreline of about 54 miles at
irrigation-pool level. The reservoir has a flood-
storage capacity of 191,800 acre-feet and an
irrigation-storage capacity of 176,800 acre-feet.
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MINERAL RESOURCES

Mineral resources of Trego County, other
than soil and ground water, include oil, con-
struction materials, and volcanic ash.

Omn

Trego County has been explored for oil since
1923. Oil was first discovered in May, 1929, in
sec. 20, T 13 S, R 21 W. Production was from
the basal conglomerate of Pennsylvanian age at
a depth of 3,960 to 3,972 feet. Named the Rega
pool, it was soon abandoned after producing
about 15,000 barrels of oil. The pool was re-
vived with a producer in 1947, but was aban-
doned again in 1950. The WaKeeney pool, dis-
covered in 1934 in the northern part of the
County, was the second pool discovered. Pro-
duction was from the Lansing Group of Penn-
sylvanian age. The Gugler pool was discovered
in 1936 about 4 miles northeast of the Rega pool.
Production was from rocks of Pennsylvanian
age and from Arbuckle rocks of Cambrian and
Ordovician age. No new pools were discovered
until 1941, when the Ogallah pool was opened
about 4 miles north of the Gugler pool. Further
development of the oil industry in Trego County
is summarized in Table 2.

The 1963 production from 331 wells in 29
fields was 1,582,000 barrels of oil. Cumulative
production to the end of 1963 was almost 19
million barrels. Gas in commercial quantities
has not been produced in Trego County. Yearly
data on production of oil and gas in Kansas are
available in the files of the Oil and Gas Division
of the State Geological Survey of Kansas and
are published as bulletins of the State Geologi-
cal Survey of Kansas.

TasrLe 2.—Number of producing wells and producing
ficlds, and annual production of oil from 1938 to 1963
in Trego County, Kansas.

Year Pro-  Pro-  Production,| Year Pro-  Pro-  Production,
ducing ducing  thousands ducing ducing  thouswands
wells  ficlds  of barrels wells  fields  of barrels
1938 13 2 326 1951 51 10 264
1939 13 2 43 1052 110 14 802
1940 8 2 48 1953 139 20 1.032
1941 9 3 45 1os4 160 23 1.028
1942 8 2 23 1955 182 25 1,077
1943 6 1 42 1956 243 29 1,470
1944 9 2 33 1957 278 26 1,928
1945 11 3 64 1958 276 29 1.877
1946 11 3 74 16059 287 31 1.781
1947 14 5 88 1960 294 31 1.58+4
1948 17 5 97 16l 293 30 1,537
1949 18 7 17 1962 295 32 1.540
1950 18 7 90 1963 331 29 1582

* Cumulative production to the end of 1938,
Data from Bulletins of the State Geological Survey of Kansas,
annual oil and gas development reports.,
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CoNSTRUCTION MATERIALS

MIXED AGGREGATE

Deposits of sand and gravel suitable as road
metal for light-traffic roads and in the construc-
tion of black-top roads are abundant in Trego
County. The deposits are found chiefly along
the Smoky Hill Valley as terrace deposits and in
the Ogallala Formation in the upland areas.
Terrace deposits along the Smoky Hill Valley
are predominantly sand and gravel and are more
suitable for mixed aggregate than are terrace
deposits along other streams in the County,
which in places contain considerably more silt
with little or no sand and gravel.

CONCRETE AGGREGATE

Aggregate for concrete should be free from
adherent coatings or silt and clay particles that
would interfere with bonding. Arkosic sand and
gravel in terrace deposits along the Smoky Hill
Valley are generally suitable for concrete aggre-
gate, although if silicious materials such as opa-
line or chalcedonic chert is present in significant
quantities, a low-alkali cement may be necessary.

STRUCTURAL STONE

The Fort Hays Limestone Member of the
Niobrara Chalk has been quarried for structural
stone at numerous localities in Trego County.
The Fort Hays is relatively soft, although it
hardens upon weathering. The Fort Hays also
tends to absorb water and thus to deteriorate
through freeze-and-thaw action and from spall-
ing. Many farm buildings, city dwellings, and
business houses in the area constructed of the
Fort Hays Limestone seem to stand up well for
many years, however. In a report by Risser
(1960) the sources and characteristics of build-
ing stone in Kansas are discussed.

VoLcanic AsH

Volcanic ash in Trego County consists pre-
dominantly of minute, platy or curved frag-
ments of volcanic glass. The ash is generally
white to light pearly-gray, but occasionally may
show tints of yellow or red. The most common
uses of volcanic ash are as an ingredient of
ceramic glazes, as an additive to certain types of
concrete, and as a mineral filler for bituminous-
surfaced highways.

A small pit of volcanic ash has been opened
in the SE sec. 36, T 14 S, R 21 W. About 10
feet of ash is present, with the lower 6 feet rela-
tively free of impurities. The deposit becomes
thinner laterally from the pit. Only a small
amount of ash has been taken from the pit
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Two other ash deposits were noted—one in the
SE sec. 28, T 14 S, R 21 W, and another in the
SW sec. 30, T 14 S, R 22 W. These deposits are
small and have little commercial value.

QUALITY OF GROUND WATER

The chemical character of the ground water
in Trego County is indicated by analyses of
samples from wells deriving water from the
principal aquifers (Table 3). The analyses of
water were made by Howard A. Stolienberg,
Chief Chemist, in the Sanitary Engineering
Laboratory of the Kansas State Department of
Health. The results of the analyses are given
in parts per million. Factors for converting parts
per million of mineral constituents to equiva-
lents per million are given in Table 4. The
analyses show only the dissolved mineral con-
stituents and do not indicate the sanitary con-
dition of the water. Representative analyses of
ground water from the principal aquifers are
shown in Figure 15.

Tasre 4.—Factors for converting parts per million to
cquivalents per million.

Mineral constituent Chemical symbol Conversion factor

Calcium Ca* 0.0499
Magnecsium Mg** L0K22
Sodium Na’ 0435
Potassium K- 0256
Carbonate COs ™ 0333
Ricarbonate HCOx 0164
Sulfate SOy L0208
Chloride Ql 0282
Fluoride F 0526
Nitrate NO=x 0161

CHEMICAL CONSTITUENTS
IN RELATION TO USE

The following discussion of the chemical
constituents of ground water has been adapted
in part from publications of the U.S. Geological
Survey and the State Geological Survey of
Kansas

DISSOLVED SOLIDS

The residue that is left after a sample of
water has evaporated consists mainly of the dis-
solved minerals in the original sample, but may
also include some organic material and water
of crystallization. Water containing less than
500 ppm (parts per million) of dissolved solids
gencrally is satisfactory for domestic and many
industrial purposes. Water containing more
than 1.000 ppm of dissolved solids is likely to
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stituents.  Noncarbonate hardness cannot be re-
moved by boiling.

Water that has a hardness of less than 60
ppm 1s classified as soft. Hardness of 60 to 120
ppm will cause an increase in the amount of
scap required for washing but will not interfere
with the use of the water for most purposes—al-
though water in the upper part of this range
will cause considerable scale in steam boilers.
Hardness of 120 to 180 ppm will cause a hard-
ness that is quite noticeable, Water that has a
hardness of more than 180 ppm is considered
very hard. 'Where municipal water supplies are
scitened, the hardness is generally reduced to
about 100 ppm.

Most samples of the water collected were
high in total hardness (carbonate and noncar-
bonate). Most of them ranged from 100 to 400
ppm. with the greatest proportion ranging from
20 to 300 ppm. Only four samples had a total
hardness of less than 100 ppm (Table 3).

NITRATE

The nitrate content of natural water may
vary greatly, and in many ground waters nitrates
mav seem unrelated to any geologic formation.
Although some nitrate may be derived from
nitrate-bearing rocks and minerals in the water-
bearing formation, strong concentrations of
nitrate probably are due to other sources. Ni-
trates are dissolved readily from soils that con-
wain nitrate concentraticns derived from plants,
mitrate fertilizer, animal waste, or nitrifying
bacteria. High nitrate concentrations in water
mav be due to the flow of surface water into a
well. In an area where privies, cesspools, and
barnvards are sources of organic nitrogen, a
large amount of nitrate in well water may indi-
cate harmful bacteria or pollution.

In the last two decades, investigations into
the effects of nitrate on the human system have
shown that too much nitrate in water may cause
cvanosis in infants (so-<alled “blue babies™)
when the water is taken in directly or used in
the preparation of the formula for feeding. Both
the Kansas State Department of Health and the
U.S. Public Health Service regard 45 ppm as
the safe limit of nitrate (as NOg). This amount
of nitrate is equivalent to 10 ppm of nitrogen.
Water containing as much as 90 ppm of nitrate
zenerally is considered very dangerous to in-
fants, and water containing as much as 150 ppm
may cause severe cyanosis. Moderate nitrate
concentrations seemingly are not harmful to
older children or adults. Nitrate cannot be re-
moved from water by boiling.
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The nitrate content of the samples of water
collected ranged from less than 1 ppm to 348
ppm (Table 3). Most samples were low in
nitrate content although eight samples ranged
between 45 and 90 ppm and thre= exceeded 150

ppm.

FLUORIDE

Fluoride generally is present only in small
amounts in ground water. However, the fluor-
ide content of drinking water shculd be known
because if children drink water containing too
much fluoride during the formation of perma-
nent teeth, mottling of the enamel may result.
If the fluoride content is as much as 4 ppm,
about 90 percent of the children using the water
may develop mottled tooth enamel (Dean,
1936). Although too much fluoride has a detri-
mental effect, a smaller amount in drinking
water, about 1 ppm, lessens the incidence of
tooth decay (Dean, et al., 1941). The U.S. Pub-
lic Health Service (1962) recommends the
standards for content of mineral constituents in
drinking water that are to be used on interstate
carriers. The recommended maximum content
for fluoride is 1.5 ppm.

The fluoride content of the samples ot water
collected ranged from 0.06 to 5.2 ppm (Table 3).
Although most samples contained less than 1.0
ppm, seven samples exceeded 1.5 ppm. Of five
analyses of water from the Dakota Formation,
four exceeded 1.5 ppm of fluoride.

CHLORIDE

Chloride is abundant in nature and many
rocks contain small to large amounts of chloride
salts which may be dissolved by ground water.
Chloride has little effect on the suitability of
water for ordinary use, unless present in such
concentrations as to make the water nonpotable
or corrosive. Water that contains less than 150
ppm of chloride is satisfactory for most pur-
poses. Water containing more than 250 ppm
generally is objectionable for municipal supplics,
and water containing more than 350 ppm is ob-
jectionable for most irrigation cr industrial uses:
water containing 500 ppm has a disagreeable
taste. However, animals can tolerate water with
a much greater chloride concentration (e.g., con-
centrations of as much as 4,000 to 5,000 ppm can
be tolerated by cattle.)

The chloride content of the water samples
collected ranged from 7 ppm to 368 ppm (Table
3). Most samples were low in chloride: all but
three samples contained less than 100 ppna.
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IRON

Iron and manganese in quantities that ex-
ceed a few tenths of a part per million are unde-
sirable, as they stain fabrics and plumbing fix-
tures and produce an objectionable coloration
and taste in the water. Water in the ground
may contain considerable iron in the ferrous
state, but upon exposure to air most of the iron
is oxidized and precipitated as reddish-brown
ferric hydroxide. Iron can be removed from
most water by aeration and filtration, but some
water requires additional treatment. Drinking
water standards recommended by the U.S.
Public Health Service are that the iron content
should not exceed 0.3 ppm and that the man-
ganese content should not exceed 0.05 ppm.

The iron content of the water samples col-
lected ranged from 0.03 to 4.7 ppm (Table 3).
Most samples contained less than 0.3 ppm of
iron, but three samples contained more than
1.0 ppm.

SULFATE

Sulfate (SO4) in ground water is derived
principally from gypsum or anhydrite (calcium
sulfate) and from the oxidation of pyrite (iron
disulfide). Magnesium sulfate (Epsom salt) and
sodium sulfate (Glauber’s salt), if present in
sufficient quantities, impart a bitter taste to the
water, and the water may act as a laxative on
people not accustomed to drinking it. More
than 250 ppm of sulfate in drinking water gen-
erally is undesirable.

Most water samples collected were low in
sulfate, although nine samples exceeded 250
ppm and one exceeded 1,000 ppm of sulfate

(Table 3).

SILICA

Silicon combined with oxygen in the form of
Si0. is called silica. Silica is a mineral con-
stituent in most ground waters. Except for the
scale it may form, silica has little effect on the
use of water for most purposes. Silica may be
deposited as scale with other incrustants, gen-
erally in the form of calcium or magnesium sili-
cate. The silica content of the water samples
collected ranged from 8 to 45 ppm (Table 3).
Analyses of water from both the Dakota Forma-
tion and the Codell Sandstone Member of the
Carlile Shale werc characteristically low in silica
content.

BICARBONATE

Bicarbonate and carbonate cause alkalinity
of ground water. The concentration of bicar-
bonate, the predominant anion in the samples
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of water from Trego County, ranged from 194
to 415 ppm (Table 3).

SODIUM

The sodium content of water used for irri-
gation is important because a large percentage
of sodium (equivalents per million of sodium
divided by total equivalents per million of sodi-
um, potassium, calcium, and magnesium) has
an adverse effect on soil, especially where leach-
ing is not adequate. The effect of sodium in
irrigation water is discussed in detail in U.S.
Department of Agriculture Handbook 60 (U.S.
Salinity Laboratory Staff, 1954).

Analyses of water samples from 10 wells de-
riving water from alluvium, terrace deposits,
and the Ogallala Formation were used to illus-
trate the suitability of water for irrigation. The
procedure is based upon methods outlined in
U.S. Department of Agriculture Handbook 60.

Figure 16 shows sodium-adsorption ratios
determined by plotting the sodium content
(equivalents per million) on the left scale (A),
and the calclum plus magnesium content
(equivalents per million) on the right scale (B).
The point at which a line connecting these two

points intersects the sodium-adsorption-ratio
scale (C) indicates the sodium-adsorption ratio
No+ CasedMgte
Eq. /m. €q./m.
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Tarre S.—Sodium-adsorption ratios (SAR), conductivitics, sodium content, and calcium plus magnesium content of
water samples from selected wells.

Sample used Na Ca 4 Mg Conductivity
Wl nemoer in Figures (equivalents (equivalents SAR {micromhos per
16 and 17 per million) per million) centimeter at 25°C)
11-23-6cde 1 1.09 6.48 0.60 800
11-23-11ece 2 1.90 7.37 1.00 970
12.22.% 3 32 4.39 20 450
1223 4 73 5.44 40 640
12 5 .38 4.31 .20 460
12-24-5¢de 6 .57 5.67 .30 650
13-22.223aa 7 .76 7.09 40 740
13-23-173aa 8 .55 3.94 40 420
14-24-25ddd 9 1.37 5.68 .80 720
4:25-25c¢ 10 4.63 17.30 1.60 1,950

of the water. Table 5 gives sodium-adsorption
ratios, electrical conductivities, and values for
sodium and for calcium plus magnesium of the
water samples for which analyses were plotted.

The specific conductance of a water sample
can be measured directly in the laboratory, or it
can be approximated by multiplying the total
equivalents per million of the cations (calcium,
magnesium, sodium, and potassium) by 100, or
by dividing the dissolved-solids content in parts
per million by 0.64.

Sedium-adsorption ratios and electrical con-
ductivities are plotted in Figure 17 to provide a
classification of waters for irrigation use. Iow-
sodium water (S1) can be used for irrigation on
most soils with little danger of development of
harmful levels of exchangeable sodium. Medi-
um-sodium water (S2) may be used safely on
coarse-textured or organic soils having good
permeability, but S2 water will present an ap-
preciable sodium hazard in certain fine-textured
soils, especially under poor leaching conditions.
High-sodium water (S3) may produce harmful
levels of exchangeable sodium in most soils and
will require special soil-management techniques,
such as good drainage, leaching, and additions
of organic matter. Very high-sodium water
($4) generally is unsatisfactory for irrigation
unless special practices are followed, such as
addition of gypsum to the soil.

Low-salinity water (Cl) can be used for irri-
cation of most crops on most soils with little
iixelihood that soil salinity will develop. Medi-
am-salinity water (C2) can be used if a mod-
crate amount of leaching occurs. Crops that
‘ulerate moderate amounts of salt, such as pota-
tees. corn, wheat, oats, and alfalfa, can be irri-
zated with C2 water without special practices.
High-salinity water (C3) cannot be used on
wils having restricted drainage. Very high-
salinity water (C4) can be used only on certain
crops and then only if special practices are fol-
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lowed. In Figure 17, all the waters were classi-
fied as low-sodium water (S1) and either
medium-salinity water (C2) or high-salinity
water (C3).

SANITARY CONSIDERATIONS

The analyses of water in Table 3 give only
the dissolved-solids content of the water and do
not indicate the sanitary quality of the water,
although a large amount of certain mineral con-
stituents, such as nitrate or chloride, may indi-
cate pollution. Water containing mineral mat-
ter that imparts an objectionable taste or odor
may be free from harmful bacteria and quite
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safe for drinking. Conversely, water that is
clear and pleasant to the taste may contain
harmful bacteria. Great care should be taken
to protect domestic and public water supplies
from pollution. To guard against contamina-
tion, a well must be properly sealed to keep out
dust, insects, vermin, debris, and surface water.
Wells should not be placed where barnyards,
privies, or cesspools are possible sources of pol-
lution.

GEOLOGIC FORMATIONS IN
RELATION TO GROUND WATER

CRETACEOUS SYSTEM—
LOWER(?) CRETACEOUS SERIES

Dakora ForMmaTION

The Dakota Formation [Early(?) Cretace-
ous| does not crop out in Trego County, but it
contains water within a practical drilling depth.
In certain areas where shallow ground waters
are scarce or not available, the Dakota is an im-
portant source of ground water.

The term “Dakota group” (Meek and Hay-
den, 1862) was first applied to the varicolored
clay, sandstone, and lignite beds underlying the
“Benton group” in exposures near Dakota City,
Dakota County, Ncbraska. The use of this
grouping has been discontinued (Plummer and
Romary, 1942), and the Dakota Formation now
includes strata lying between the Kiowa Shale
below and the Graneros Shale above. The Da-
kota Formation as defined by the State Geologi-
cal Survey of Kansas has been variously referred
to as “Dakota group” (Meek and Hayden,
1862); “Dakota sandstone” (Prosser, 1897);
“Dakota formation” (Twenhofel, 1924); and
“Cockrum sandstone” (Latta, 1941). Rubey and
Bass (1925) referred to the upper 125 feet of
the Dakota in Russell County as the “Rocktown
channel sandstone member.” Merriam (1957)
used the term “Omadi formation” for the Da-
kota Formation in the subsurface of western
Kansas.

CHARACTER AND SUBDIVISIONS

In Kansas the Dakota Formation has been
divided into two members (Plummer and Ro-
mary, 1942), the lower called the Terra Cotta
Clay Member and the upper called the Janssen
Clay Member. Plummer and Romary described
the Dakota Formation as consisting chicfly of
varicolored clay containing irregular, lenticular
beds of siltstone and  sandstone. The  lower
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member is dominantly gray and red mottled
clay. A zone of siderite, limonite, and hematite
pellets marks the base of the upper member.
Gray clay containing siderite pellets and yellow-
orange coloring matter dominates the upper
member, with hignite common in the upper part.
Lenticular beds of sandstone occur throughout
the Dakota Formation.

The Dakota Formation is present in the
subsurface throughout the County. The depth
to the Dakota ranges from about 300 feet below
the land surface in the southeastern part of the
County to about 1,000 feet below the land sur-
face in the northwestern part.

THICKNESS

The thickness of the Dakota Formation is
not uniform, probably because of the discon-
formity at the base. Frye and Brazil (1943,
table 3) gave the thickness of the Dakota For-
mation in Ellis and Russell counties as 200 to
300 feet. Swineford and Williams (1945) gave
a thickness of 213 to 300 feet for the Dakota
in southwestern Russell County. ILatta (1950)
indicated the Dakota was 200 to 300 feet thick
in northern Barton County. Hodson (1959)
gave a thickness of about 350 for the Dakota
near the Mitchell-Cloud county line. Leonard
and Berry (1961) indicated that in southern
Ellis County the thickness of the Dakota was
only 155 feet. Hodson and Wahl (1960) gave a
thickness of about 250 feet for the Dakota in
Gove County. A study of drillers’ logs indi-
cated a thickness of 150 to 250 feet for the
Dakota Formation in Trego County.

WATER SUPPLY

In the east-central and southern parts of
Trego County, a number of wells obtain water
for domestic and stock use from the Dakota
Formation. Information on eight wells ranging
in depth from 500 to 670 feet that derive water
from the Dakota is given in Table 6, and chem-
ical analyses of five water samples from the
Dakota are given in Table 3. Water from the
Dakota is more mineralized than water in the
unconsolidated rocks, but generally the water
is soft.

Depth to the water level in wells ranged
from about 200 feet to about 400 feet below the
land surface for wells obtaining water from the
Dakota that were inventoried in this investiga-
tion. The sandstone lenses in the Dakota con-
tin ground water under artesian pressure, and,
although locally there are differences in hydro-
static pressure from well to well (Leonard and
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Berrv, 1961, p. 26), ground-water investigations
in much of Kansas suggest a connected hydro-
lozic svstem among the sandstone lenses, for the
most part.

Wells in the Dakota Formation in Trego
County vicld only quantities of water sufficient
for domestic or stock supplies, although in some
other arcas in Kansas wells penetrating thick
sandstenes in the Dakota yield moderately large
quantities of water, generally in areas nearer
Dakowa outcrops.

CRETACEOUS SYSTEM—
UPPER CRETACEOUS SERILS

GrANEROS SHALE

The Grancros Shale overlies the Dakota For-
mation and consists chiefly of dark-gray to black
noncalcareous shale. The Graneros is present in
the subsurtace of Trego County where drillers’
feas indicate it is 40 to 50 feet thick. It yields
no water to wells in Trego County.

GreeNHORN LIMESTONE

The Greenhorn Limestone overlies the Gra-
neros Shale and consists principally of about 100
feet of alternating thin beds of chalky limestone
and calcareous shale. The Greenhorn Limestone
is divided into four members, which, in ascend-
ing order, are the Lincoln Limestone, Hartland
Shuale, Jetmore Chalk, and Pfeifer Shale (Rubey
and Bass, 1923; Bass, 1926). The chalky lime-
stone and shale that comprise the Greenhorn
are relatively impervious and do not yield water
to wells in Trego County.

CikLiLk SHALE

The Carlile Shale, consisting of the Fairport
Chalk, the Blue Hill Shale, and the Codell Sand-
stene members, is the oldest formation exposed
in Trego County. Only the upper part of the
Carlile crops out, chiefly along the Smoky Hill
Valley in the southern part of the County.

CHARAGTER AND SUBDIVISIONS

The Carlile Shale was named by Gilbert
{1846) from exposures of gray argillaceous shale
west of Pueblo, in Pueblo County, Colorado.
Lozan (1897) correlated Gilbert’s section with
Cretaceous rocks in north-central Kansas. Rubey
and Bass (1925) divided the Carlile Shale into
two members, the “Fairport chalky shale” below
and the “Blue Hill shale” above. The Codell
Sandstone Member (upper part of the Carlile
Shale) was named by Bass (1926) from ex-
posures along the Saline River in Ellis County,
Kansas.
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The Fairport Chalk, lowermost member of
the Carlile Shale, consists of alternating beds of
calcareous shale and thin, nodular, chalky lime-
stone. The Fairport does not crop out in Trego
County.

The Blue Hill Shale, middie member of the
Carlile Shale, is the oldest rock unit exposed in
Trego County. The Blue Hill crops out along
the Smoky Hill Valley eastward from the junc-
tion of the Smoky Hill River and Hackberry
Creek. The Blue Hill is well exposed on the
steep slopes below the escarpment made by the
Niobrara Chalk. Because the shale is soft, how-
ever, good exposures are rare elsewhere.

The Blue Hill Member is a blocky to fissile,
clayey shale that characteristically weathers into
small, brittle flakes. The predominant color of
the shale is dark blue-gray, but locally the shale
is light to dark olive-gray. Drill cuttings from
the Blue Hill may be very dark-gray to black as
shown in several logs of test holes at the end of
this report. Thin lenses of siltstone, fine-grained
sandstone, and sandy shale are common in the
upper part of the Blue Hill and become more
abundant upward.

Concretions characterize outcrops of the
Blue Hill. Most of the concretions are found
in zones and become much more abundant in
the upper part. Most of the concretions are
calcareous septarian concretions, but noncalcare-
ous clay-ironstone concretions are common, and,
locally, calcareous sandstone concretions are
found. The concretions range in diameter from
a few inches to as much as 3 feet. Most are
ellipsoidal or discoidal, but smaller concretions
may be nearly spherical. The concretions con-
tain intersecting veins of brown calcite that on
weathering tend to stand out in relief.

The Codell Sandstone Member marks the
top of the Carlile Shale. In Trego County, out-
crops of the Codell consist of a zone of rust-
brown fine sand, sandy silt, and clayey silt. Tt is
generally very argillaceous; shark tecth and
bone fragments are common in it. In fresh ex-
posures, the Codell is light gray to gray. Specks
of disseminated limonite cause an orange to
yellowish-brown coloration in weathered out-
crops. The contact between the Codell and the
underlying Blue Hill Shale Member 1s grada-
tional, whereas the contact between the Codell
and the overlying Fort Hays Limestone Member
of the Niobrara Chalk is generally sharp.

The thickness of the Codell Sandstone Mem-
ber changes laterally in Trego County, but
usually about 2 or 3 feet of Codell is present.
Locally, however, as much as 5 feet of sandy
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silt representing the Codell was observed, while
at a few localities, only a few inches was noted.
A study of drillers’ logs indicated that in the
northeastern part of the County, the Codell may
be as much as 20 feet in thickness. Hatun
(1962) reported a thickness of nearly 20 feet in
northern Ellis County, along the Saline Valley.

DISTRIBUTION AND THICKNESS

The Carlile Shale crops out along the Smoky
Hill Valley eastward from the mouth of Hack-
berry Creck. Drillers’ logs indicate that the
Carlile is nearly 300 feet thick and that the Blue
Hill Shale Member comprises about two-thirds
of the formation.

WATER SUPPLY

The Codell Sandstone Member yields water
to a number of wells in Trego County, mostly
in the eastern and southern parts. Information
on 19 wells ranging in depth from 31 feet to 320
feet below the land surface is given in Table 6,
and chemical analyses of six water samples from
the Codecll are given in Table 3. The Codell
yields only small amounts of water to wells, al-
though the yicld is generally adequate for do-
mestic and stock supplies.

In the southern part of the County, where in
much of the area only mcager amounts of shal-
low ground water are available, small amounts
of ground water are obtained from shallow wells
dug or drilled into colluvium and into the
underlying weathered shale and sandy shale of
the upper part of the Blue Hill Shale Member.

NioBrara CHALK

The Niobrara Chalk was named by Meek
and Hayden (1862) from exposures of calcare-
ous marl and chalky limestone near the mouth
of the Niobrara River in northeastern Nebraska.
Logan (1897) described the Niobrara in north-
central Kansas and divided 1t into the Fort Hays
Limestone Member below and the Smoky Hill
Chalk Member above.

The Niobrara Chalk consists chiefly of al-
ternating beds of light-gray chalk, chalky lime-
stone, and chalky shale. The total thickness of
the Niobrara in west-central Kansas is about
700 feet, but only the lowermost 400 to 500 feet
is present in Trego County, the upper part hav-
ing been removed by erosion.

FORT HAYS LIMESTONE MENMBER

The Fort Hays Limestone Member is distin-
guished from the Smoky Hill, upper member
of the Niobrara Chalk, by the relative predomi-
nance of massive beds of chalk and chalky lime-
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stone 50 to 60 feet in thickness. The chalky lime-
stone beds in the Fort Hays generally range
from 1 to 5 feet in thickness and are separated
by thin partings of chalky shale. These beds
contain large Inoceramus and small Ostrea
shells. The Fort Hays is characteristically gray-
ish-white, but locally may be stained yellow or
light brown on the outcrop. The Fort Hays is
more resistant to erosion than the overlying
Smoky Hill Chalk Member and tends to form
shoulders along slopes. Steep cliffs, in places
nearly vertical, are typical of the Fort Hays
along the Smoky Hill Valley. In the southeast-
ern and extreme southern parts of the County,
the Fort Hays forms prominent escarpments.
The Fort Hays has been quarried at places
along the outcrop for building stone and for
road metal.

SMOKY HILL CHALK MEMBER

The Smoky Hill Chalk Member consists
principally of thin-bedded chalk and chalky
shale, with thin beds of bentonite throughout.
Fresh exposures are platy and light to dark
gray, but the beds weather colorfully to white,
orange, and brown. Concretions of limonite and
pyrite are common, and they account for the
bright colors of the Smoky Hill when weathered.
Thin veins of gypsum are characteristic of out-
Cr()ps.

The Smoky Hill Chalk Member is noted for
the abundant fossils it contains. Vertebrate fos-
sils include bones of aquatic reptiles, such as
mosasaurs and plesiosaurs, and numerous fish
remains. Sharks’ teeth are common. Inverte-
brate fossils characteristically include the phyla
Mollusca and Echinodermata, the most numer-
ous of which are the genera Inoceramus, a clam,
and Ostrea, an oyster. Minute shells of fora-
minifers belonging mainly to the families Globi-
gerinidae and Textulariidae comprise much of
the chalk.

The Smoky Hill is also notable for its effect
on topography. Soil development is cither thin
or absent, vegetation is sparse, and rainwash and
gully crosion produce a badlands type of topog-
raphy.

WATER SUPPLY

The Niobrara Chalk is not important as an
aquifer in Kansas and carries very little ground
water in Trego County. The beds of shaly chalk
are relatively impermeable, and water is trans-
mitted chiefly through fractures and joints and
is found only locally and in small quantities.
Fractures filled with secondary calcite are indica-
tive that water has circulated through the for-
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mation at some time in the past. Where the
Niobrara was observed to be fractured, however,
1t was generally in the topographically higher
parts of the County well above the water table.
Fractures and bedding planes are more prevalent
in the Fort Hays Limestone Member, and these
mayv vield small amounts of ground water to a
tew wells.

NEOGENE SYSTEM—
PLIOCENE SERIES

Ocareacy Foratation

The Ogallala Formation was named by Dar-
ton in 1899 (p. 732-734) from exposures in
wuthwestern Nebraska. Darton (1920, p. 6)
designated the type locality as being near Ogal-
.ala Station in western Nebraska. Since Darton’s
work. the most significant studies of the Ogallala
in western Kansas have been by Elias (1931),
Smith (1940), and Frye, Leonard, and Swine-
tord (1936).

CHA4RACTER AND SUBDIVISIONS

The Ogallala Formation in Kansas is divided
inw three members which, in ascending order,
are the Valentine, Ash Hollow, and Kimball. A
thin. discontinuous pisolitic limestone, 1 to 3
tect thick, commonly occurs as the topmost bed
of the Oyallala. No attempt was made to divide
the Ogallala Formation in Trego County, and
it is shown on Plate 1 as a single unit.

The Ogallala Formation constitutes a wide-
soread mantle of Auvial deposits consisting pre-
dominantly of sand, gravel, silt, and clay. The
Oygailala was deposited upon an erosional sur-
race of Upper Cretaceous rocks by eastward-
trending streams whose source of sediment was
izncous rocks of the Rocky Mountains and sedi-
mentary rocks of castern Colorado. The deposits
are comprised chiefly of a series of valley fillings
overlapping laterally from the axes of the main
drainageways onto the gentle erosional slopes of
the valley sides. Thus, the Ogallala Formation
consists of a heterogeneous complex of predomi-
nantly clastic deposits, with textures ranging
from very coarse gravel and pebbles to clay and
sorting ranging from good to poor. The lithol-
ozy changes sharply both vertically and laterally.
Lentils of volcanic ash, marl, or marly limestone,
and bentonite contrast with the predominantly
stream-laid clastics. Throughout this heterogene-
ous assortment of sediments there is virtually no
distinctive bed that can be traced any appreci-
able distance.

The deposits are interbedded and admixed
in various proportions and are largely uncon-
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solidated, although cementation of beds occurs
to some degree throughout the Formation. Cal-
cium carbonate is a common constituent
throughout almost all of the Ogallala. It is dis-
tributed both as fine material and as stringers of
caliche and small- to medium-sized nodules.
Calcium carbonate in many places binds the de-
posits so firmly as to produce a series of hard
ledges, interbedded with beds that are only
slighted cemented. The hard ledges are usually
unevenly cemented and form roughly weathered
benches and cliffs which resemble mortar and
accordingly are often referred to as “mortar
beds.” Silica also is present as a cementing ma-
terial in beds of opaline sandstone or as chert
deposits, and variously colored chert in the form
of nodules or small, irregular lenses and beds is
occasionally seen.

Sand, the principal material within the
Ogallala Formation, is present at all horizons
and is typically light-gray or greenish in color.
Beds of uniform sand may occur, but generally
the sand ranges from fine to coarse and com-
monly is mixed with gravel, silt, or clay. Gravel
beds containing lenses of sand, silt, and clay are
common, but thick beds of uniform gravel are
rare. Beds of sand and gravel with distinct
cross-bedding occur in places. Silt, sandy silt,
and clayey silt are present throughout the Ogal-
lala and are greenish-gray, pink, tan, and gray;
if the beds contain a large amount of calcium
carbonate, they are light gray or white. Lenses
and thin beds of white and pinkish limestones
are common in the middle and uppermost parts
of the Ogallala. Bluish-gray volcanic ash is
found locally in the lower and middle parts of
the Formation.

The Formation’s topographic expression in-
cludes flat uplands, gentle erosional slopes, and
nearly vertical cliffs. In spite of the diversity of
deposits, the outcrop pattern of the Ogallala
presents a uniformity of aspect that makes it
readily identifiable. Typical outcrops are ce-
mented to various degrees and are ash gray in
color. Because the cemented beds are more re-
sistant to erosion, many outcrops of the Ogallala
form rough benches, hard ledges, and cliffs;
exposed surfaces commonly have a knobby, ir-
regular aspect.

Opinions differ regarding the origin of the
thin, discontinuous bed of pisolitic limestone,
originally called the *algal limestone” by Elias
(1931), which marks the stratigraphic top of the
Ogallala Formation. Flias postulated a lacu-
strine origin for the capping limestone. Subse-
quent workers advanced an hypothesis of sub-
acrial origin, such as a caliche zone. Smith
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(1940) discussed the two hypotheses, and more
recently Frye, Leonard, and Swineford (1956,
p. 13-16) critically discussed the bed, postulating
a mode of origin in which development of a
mature to senile lime-accumulating soil was
later modified by solution.

DISTRIBUTION AND THICKNESS

The Ogallala Formation, although generally
mantled with eolian silts, underlies much of the
interstream areas. The Ogallala is thickest and
most extensive in the central and northwestern
parts of the County. It crops out along the bluffs
of Big Creek valley and locally is well exposed
in many of the tributary canyons along the Sa-
line River valley. The Ogallala is thin and dis-
continuous in the southern part of the County
due to erosion by the Smoky Hill River and its
tributaries. In Trego County, the Formation
rests on an erosional surface of considerable re-
lief, which slopes generally eastward (Fig. 18).

Logs of test holes show that the thickness of
the Ogallala Formation in Trego County ex-
ceeds 150 feet in some of the thicker sections.
The thickness is not uniform, however, because
of unconformable contacts at the top and bot-
tom of the Formation. The thickness and char-
acter of the Ogallala Formation are shown in
the Logs of Test Holes and Wells at the end of

Kansas Geol. Survey Bull. 174, 1965

this report and are illustrated in the cross sec-
tions on Plate 2.

WATER SUPPLY

The Ogallala Formation is the most wide-
spread water-bearing formation in Trego Coun-
ty. It supplies water to most domestic and stock
wells in the County. In much of the central and
northwestern parts of the County, the saturated
thickness of the Ogallala is great enough to store
fairly large quantities of ground water, from
which moderate yields of water are obtained.
In the southern part of the County, the Ogallala
is either missing or thin and contains little
ground water.

A considerable amount of the Ogallala has
been removed by erosion along the three prin-
cipal streams—the Smoky Hill and Saline Rivers
and Big Creek (Pl. 2). Few areas in the Coun-
ty have much more than 50 feet of saturated
thickness and the saturated thickness of the
Ogallala decreases toward the edge of the up-
land where the Ogallala has been completely
drained of ground water. Nevertheless it is esti-
mated that about 700,000 acre-feet of ground
water is in storage in the Ogallala in Trego
County. Although yields of wells in the Ogal-
lala are not large, it is the most important aqui-
fer in the County because of its wide areal
extent.
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Ficrre 18.—Contours on base of Ogallala Formation in northern Trego County, Kansas (contour interval 50 feet).
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NEOGENE SYSTEM—
PLEISTOCENE SERIES

The classification of Pleistocene deposits by
the Suate Geological Survey of Kansas is based
an the classincation of glacial deposits in the
Mideontinent Region (Frye and Leonard, 1952).
Aithough the nearest glacial deposits are more
thun 150 miles northeast of Trego County, cor-
relations between the glaciated and nonglaciated
areas have been made on the basis of continuous
leess deposits, their molluscan fauna and buried
sous, and petrologically distinctive volcanic ash
iCundra. Reed. and Gordon, 1947; Frye, Swine-
wrd. and Leonard, 1948).

Deposits of Pleistocene age, although rela-
wvely thin, are the surficial materials in much of
Trzzo County. as shown by the geologic map
tPi. 1) and cross sections (Pl. 2). Pleistocene
deposits include the Grand Isand Formation and
Sappa Formation of Kansan age, the Crete For-
mation and Loveland Formation of Illinoisan
age, the Peoria Formation of Wisconsinan age,
and terrace deposits and alluvium of Wiscon-
anan and Recent age. The Grand Island, Sap-
23, and Crete formations occur as terrace de-
ponits along the valleys of the Smoky Hill and
Sahne rivers and along Big Creek valley. Allu-
vium of late Wisconsinan and Recent age occurs
along the inner valleys of the larger streams.
Eolian silts classihed as the Peoria and Loveland
farmations cover much of the upland areas and
extend along the outer valleys, masking the val-
ey slopes. Pleistocene deposits have been treated
i this report as terrace deposits (Crete, Sappa,
and Grand Island formations), loess beds (Peor-
i1 and Loveland formations), and alluvium (late
Wisconsinan and Recent deposits). Figure 6
shows the stratigraphic relation of Pleistocene
deposits along the principal valleys.

Tirrace DepostTs

Terrace deposits shown on the geologic map
accompanying this report (PL 1) consist chiefly
of sand. gravel, and silt deposited during Kan-
san and Illinoisan times. Terrace deposits along
the Smoky Hill Valley are predominantly sand
and gravel, whereas terrace deposits along the
Siine River and Big Creek valleys contain a
relatively greater amount of finer clastic ma-
terial with silt being predominant in the upper
part. Included in the terrace deposits (Pl 1)
are the Grand Island Formation and Sappa For-
mation of Kansan age and the Crete Formation
of Ilinoisan age. The Crete and the Grand
lsiand are lithologically similar, both consisting
chieflv of arkosic sand and gravel. Stratigraph-
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ically, the Sappa Formation lies between the
Crete and the Grand Island. The Sappa con-
sists chiefly of silt and sandy silt but locally con-
tains the Pearlette ash bed which identifies it as
late Kansan in age. The Crete Formation of
Illinoisan age constitutes most of what are called
“terrace deposits” in this report. The Crete
Formation is spread laterally over a much more
extensive area than the underlying Kansan de-
posits, which are restricted to narrow channels.

Terrace deposits crop out extensively along
the Smoky Hill Valley, but they also occur to a
lesser degree along the Saline Valley and along
Big Creek valley. These deposits are nearly 2
miles wide along much of the Smoky Hill Val-
ley and in places little dissection has occurred
in them, particularly along the south side of the
valley in the western part of the County. Along
the Saline Valley, terrace deposits are mostly
remnants, since most of the deposits have been
eroded. Along Big Creek valley in the central
and western parts of the County, terrace deposits
are of narrow width and tend to be obscured
because of slope wash from the Ogallala. Along
the north side of Big Creek valley in the eastern
part of the County, terrace deposits are more
than 2 miles wide in places. Where the terrace
deposits have not been dissected by erosion, a
thin cover of loess mantles them. Although the
loess tends to mask the edge of the terrace de-
posits nearest the upland margin, these terrace
deposits are a geomorphologically prominent
feature in the major valleys.

GRAND ISLAND AND SAPPA FORMATIONS

The oldest Pleistocene deposits definitely rec-
ognized in Trego County are stream-deposited
sand, gravel, and silt classihed as the Grand
Island Formation and Sappa Formation of Kan-
san age, although deposits penetrated in test
holes 13-21-5bbc and 13-21-8abb may be Nebras-
kan in age. Along the Smoky Hill Valley, Kan-
san deposits fill a narrow channel about a quar-
ter of a mile wide. This ancient channel, which
has a meander pattern much like that of the
modern river, underlies the widespread Crete
Formation along much of the terrace extent of
the valley, but crops out only locally. In a test
hole in the SE cor. NE sec. 27, T 14 S, R 21 W,
93 feet of terrace deposits were penetrated, the
lower 54 feet of which are classiied as the
Grand Island and Sappa Formations.

The Grand Island consists predominantly of
sand and gravel containing cobbles as much as
4 inches in diameter. The sand and gravel are
mostly arkosic but intermixed with the deposits
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are rounded chalk pebbles and shale fragments.
The Sappa Formation consists mostly of silt and
sandy silt, but thin lenticular beds of sand and
gravel with pebbles of chalk are common. The
Sappa is generally very calcareous. It is buff or
light gray when fresh but characteristically
weathers to very light gray. Locally, a lenticular
bed of volcanic ash (Pearlette ash bed) ranging
in thickness from a few inches to several feet is
found within the Sappa. Outcrops of the Grand
Island and Sappa formations occur in small
arcas along the Smoky Hill Valley.

No outcrops of Kansan deposits were found
along the Saline Valley, but test drilling has
shown that deposits of Kansan age underlie
the Illinoisan terrace surface in a stratigraphic
position analogous to that found along the
Smoky Hill Valley. In a test hole drilled in the
Saline Valley in the SE cor. NE sec. 9, T 11 S,
R 21 W, 70 feet of terrace deposits were pene-
trated, the lower part of which is considered to
be Kansan in age. Deposits considered to be of
Kansan age were penetrated in test holes along
Big Creek and underlie the Illinoisan terrace at
least locally along Big Creek, especially along
the north side of the valley in the eastern part
of the County.

CRETE FORMATION

Deposits classified as the Crete Formation of
Illinoisan age constitute most of the deposits
that underlie the prominent terraces along the
major valleys. The Crete Formation consists
chiefly of arkosic sand and gravel. A small
amount of chalk and shale pebbles and frag-
ments are usually present but are not as com-
mon as in the Grand Island. Locally, the upper
part of the Crete grades upward into yellow and
buff silt and sandy silt classified as the Loveland
Formation of late Illinoisan age.

WATER SUPPLY

Terrace deposits that border the principal
stream valleys are generally continuous with the
alluvial deposits that underlie the streams and
fill the inner valleys, and the water table in the
alluvium is continuous with the water table in
the terrace deposits along much of the valleys.
Because the terrace deposits overlie bedrock that
was not cut as deeply as the incised valley of
the present cycle, the saturated thickness of the
terrace deposits is not as great as the saturated
thickness of the alluvium of the inner valleys.

Terrace deposits yield water adequate for
domestic and stock suppliecs at most places
where they occur. In arcas where the saturated
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material is sufficiently thick, moderately large
yields from wells can be expected. Test drilling
will disclose the more favorable well sites.

Proria aNp LovirLanp FormATIONS

CHARACTER, DISTRIBUTION, AND THICKNESS

Eolian silts (loess) of late Pleistocene age
cover a considerable part of Trego County with
a relatively thin mantle which tends to subdue
the topography in much of the area. The loess
caps the rolling hills and flat uplands and masks
the gentle slopes of the valleys. It is generally
thicker in the northwestern part of the County,
where test-hole data indicate the loess may be
25 or 30 feet thick. The loess is shown on the
geologic map (Pl 1) as the Peoria and Loveland
tormations undifferentiated.

The Loveland Formation is a reddish-tan
silt, mostly eolian, which characteristically grades
into sand in the lower part. The Sangamon
buried soil marks the top of the Loveland For-
mation and separates it from the overlying
Peoria Formation. The Peoria is a massive,
eolian, tan to gray silt, which covers much of
the upland areas of Trego County.

Colluvial deposits, consisting chiefly of re-
worked loess, local bedrock fragments, and, in
many places, sand and gravel slope wash derived
from the Ogallala Formation, constitute much
of the surficial material on the slopes of stream
valleys and upland draws. Where these collu-
vial deposits are of sufficient thickness to conceal
the underlying rocks they have been included
with the Pcoria and Loveland formations in this
report.

WATER SUPPLY

The deposits mapped as Peoria and Love-
land formations consist mostly of relatively thin,
wind-deposited silts which generally lie above
the water table. In parts of Trego County, how-
ever, where the Ogallala Formation has been
removed by erosion and shallow ground-water
supplies are meager, domestic and stock wells
obtain small amounts of ground water from
colluvial and slope deposits, which in this report
are included with the Peoria and Loveland for-
mations. In these areas, the best well sites gen-
crally prove to be in creck valleys and draws
where thin alluvial and colluvial fill and uncon-
solidated material overlie the bedrock and serve
as local catchment basins. In periods of ample
rainfall these wells generally prove adequate tfor
most domestic or stock supplies. During ex-
tended periods of dry weather, however, the
water drains from much of this material and
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wells tend to become dry. Because ground water
in colluvial deposits is generally in contact with
the underlying Cretaceous bedrock and with
sedrock fragments that are incorporated within
the deposits, the water obtained from these wells
1s generally of inferior chemical quality.

ALLuvivag

CHARACTER, DISTRIBUTION, AND THICKNESS

Alluvium classified as late Wisconsinan and
Recent 1n age occurs in relatively narrow de-
posits along the principal streams in the County.
Thick, coarse alluvial deposits of sand and
zravel are restricted to the larger valleys and are
Jerived mostly by erosion of older alluvial de-
pesits and from the Ogallala Formation. Thin,
rourly sorted deposits of alluvium lie in the
smatler vallevs and contain relatively less coarse
material, the deposits being predominantly silt
and nne sand. Deposits in the smaller valleys
urade headward into colluvium and slope de-
rosits at the edge of the uplands. The lithology
depends largely upon the type of rock into
which the valley has been cut.

The alluvium that underlies the stream chan-
nels and the narrow floodplains along the prin-
cipal streams is considered to be Recent in age.
Low. relatively narrow terrace deposits, con-
sidered to be late Wisconsinan in age, border the
floodplain,  Although the narrow floodplain and
the low terraces are best developed along Smoky
Hill Valley, Saline Valley, and Big Creek val-
lev, they are also found to a lesser extent along
the smaller valleys. The alluvium of Recent age
and the alluvial deposits of late Wisconsinan
aze underlying the low terraces are lithologically
indisunguishable and are shown together as al-
lvvium on Plate 1.

The width and thickness of the alluvium are
zreatest along Smoky Hill Valley, Saline Valley,
and Big Creek valley. It reaches a maximum
width of about a mile, but in most places it is less
than a half mile in width. The alluvium gen-
erallv has a thickness of 60 to 70 feet in the

Google
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deepest part of the valley fill along the Smoky
Hill Valley, although one test hole (14-24-35bcc)
penetrated 95 feet of it. Alluvium along the
Saline Valley and Big Creek valley is 40 to 50
feet thick. Alluvium in the smaller valleys is
thin and of narrow extent, and headward these
deposits grade into colluvium and slope wash.

WATER SUPPLY

Alluvial deposits constitute an important
source of ground water in Trego County. Many
domestic and stock wells obtain water from the
alluvium, and most irrigation wells in the
County obtain water from alluvium along the
Saline River and Big Creek valleys. Moderate
to moderately large yields of water can be ex-
pected from wells in alluvium along the Smoky
Hill Valley.

Ground-water yields from wells in alluvium
in the smaller valleys can be expected to be con-
siderably less than in the larger valleys, because
of the finer, less permeable material in the small-
er valleys. Since the cross-sectional areas of the
smaller valleys are small; water levels tend to
fluctuate more in response to rainfall. Declining
water levels with subsequent drying up of wells
in the smaller valleys and upland draws can be
expected during extended periods of below-
normal rainfall. In addition because of the rela-
tively shallow depth to water in the alluvium,
transpiration by deep-rooted plants during the
growing season often results in a decline of
water levels.

RECORDS OF WELLS

Information pertaining to wells is given in
Table 6. Measured depths of wells are given to
the nearest tenth of a foot; reported depths are
given in feet. Measured depths to water are
given to the nearest hundredth of a foot; re-
ported depths are given in feet. The well-num-
bering system used in Table 6 is described on
page 7 and illustrated in Figure 2.
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LOGS OF TEST HOLES AND WELLS

Listed on the following pages are logs of 176
test holes and wells. Logs designated “sample
logs” describe test holes from which samples
were collected. The logs are numbered accord-
1y to the well-numbering system illustrated in
Frrure 2. locations of wells and test holes are
shown on Plate 1. Plate 2 illustrates the charac-
wer of material penetrated by the test holes.
Water-level  measurements are stated in feet
below land surface.

10.24-34ddd.———Sample log of test hole in SE SE SE
we. 350 T 10 SO R 24 W, 50 feet west and 20 feet
north of center of crossroads, Graham County (Prescott,
19=s, P 02y dnlled September 1952, Alutude of land

surface 2.357.2 feet: dopth to water 35.4 feet.

Thickness, Depth,
fect feei
NFUOGENF
Ilastocene
Peorta and Loveland formations
Silt and clav, dark-brown ... 4 4
Silt. wtan; contains some nglrupml
<hells L 15.5 19.5
Mrecne
Ogallala Formation
Clav, <andy, un-brown 35 23
\.m‘l gravel, and pebbles . 2 25
Clav, sandy, tan; contains 1mb<.ddu|
gravel 9 34
Sand, fine to coarse 6 40
Sind, Hnc to coarse; contains some
gravel and pebbles oo 5.5 45.5
(BsTACEOUS
U rer Cretaceous
Nichrara Chalk—Smoky Hill Chalk Member
Chalk, soft, white 2.5 48
Shale, gray 2 50

10-25-36¢ccc.———Sample log of test hole in SW SW SW
we. 36, T 10°S, R 25 W, 20 feet cast and 15 feet north
i center of crossroads, Graham County (Prescott, 1953,
p. w25 dnlled September 1952, Alttude of land sur-
fuce 24158 feet; depth to water 31.5 feet.
Thickness, Depth,
feet Jeet
NE'CPNF
Plostocene
Peoria and Loveland formations

Sl and clay, dark-brown (mpsoil) 3 3
Stlt and clay, tan-gray . 6.5 9.5
Silt and clav, compact, tan; conl.uni
some sand near base ... 6.5 16
Plraene
Oy-atlala Formation
Sand, finc o coarse and fine to
coarse gravel; contains silt, sandy
clav, and fragments of chalk ... 11 27
Ciaw, vory sandy; contains gravel ... 5 32
Sand, fine to coarse, and fine to
coarse gravel; contains some frag-
ments of chalk 4.5 36.5
CEITACEOLS
L per Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Chalk, soft, vellow ... e 1.5 38
Shale, calcarcous, gray .o, 2 40

Google
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11-21-3ccc. Sample log of test hole in SW SW SW
sec. 3, T 11 8, R 21 W, 50 feet NE of SW cor. sec. 3:
drilled October 1957, Alttude of land surface 2,094.5
feet; depth to water 9.61 fect.

Thickness, Depth,

Ject feet
NLOGENE
Pleistocene
Alluvium
Silt, sandy, dark-brown ........... 4 4
Sand, finc to coarse; contains ch.xII\
gravel 3 7
Silt, brown ... 1 8
Sand, fine to coarse, silty, and ar-
kosic  gravel;  contains  small
amount chalk gravel 6 14

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Fort Hays Limestone Member
Shale, chalky, white ..o 5 19
Shale, dark-gray ..o 1 20

11-21-9ada. Sample log of test hole in NE SE NE
sec. 9, T 11'S, R 21 W, (1.3 mile south of NE cor. scc.
9, at edge of road; drilled October 1957, Alutude of
land surface 2,101.1 feet.

Thickness, Depth,
feet feetr
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
unditferentiated (terrace deposits)
Silt, sandv, tan . 4 4
Sand, fine to coarse; contains chalk
gravel e 17 21

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Fort Hays Limestone Member

Shale, chalky, white ... 5 26
Shale, dark-gray oo 2 28
11-21-9add. Sample log of test hole in SE SE NE

sec. 9, T 11 S, R 21 W, 0.4 mile south of NE cor. scc.
9, at cdge of road: drilled October 1957, Altitude of
land surface 2.099.8 feet; depth to water 19.88 feet.

Thickness, Depth,
feet feet
NEOGENE
Pleistocene
Grand Island, Sappa. and Crete formations,
un(llﬂcr(nmtul (terrace deposits)
Silt, dark-brown ... 4
Salty tan L 5 9
Sand, fine to coarse; contains ar-
kosic and chalk gravel ... 8 17
Silt, blue-gray ..o 2 1Y
Sand, finc to coarse; contains chalk
gravel 8 27
Silt, blue-gray 13 10
Silt, sandy, grav: contains small
amount chalk gravel .. 10 50
Sand, fine to coarse, very sty con-
tains small amount chalk gravel . 10 60
Silt, very sandy, dark-gray ... 3 63
Sand, hne to coarse, and  chalk
sravel oo 7 70

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Fort Havs Limiestone Member
Shale, gray oo 3 73
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11-21-22¢cc. Sample log of test hole in SW SW SW
see. 22, T 11°S, R 21 W, 10 feet north and 10 feet east

of SW cor. sec. 22: drilled September 1960, Alttude of

land surface 2,309.5 feet.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Pcoria and Loveland formations
Silt, sandv, brown ... .. 5 5
Sand, fine to very coarse ... 7 12
Phocene
Ogallala Formation
Silt, very limy, light tan ... 8 20
Silt, very sandy, hmy, tan ... 10 30
Sand, medium to coarse, clean, well
sorted, loose . 10 40
Sand, medium to very coarse, clean,
O0SE oo 10 50

Sand, medium to very coarse: con-

tains streaks of silty clay in lower

PATE et 10 60
Silt, very limy; contains cemented

streaks and thin layers of fine to

coarse sand
Silt, clayey. tough, brown

5 65
5 70

Sand, fine to medium, loose ... 9
Sand, fine to coarse, loose ... 10 100
Sand, medium to very coarse, clean,

lOONe 10 110
Gravel, CONMINS  VEry COUrse

sand 8 118

CRFTACEOUS
Upper Cretaceous
Niobrara Chalk—Smwoky Hill Chalk Member

Shale, light gray upper part, dark

gray lower part ... 12 130

11-22-10dad. Sample log of test hole in SE NE SE
see. 10, T 11'S, R 22 W, 250 feet north of bridge, 75
feet south of driveway to farm home, at edge of road:
augered Julvy 1960, Alutude of land surface 2,161.5
feet: depth o water 26.1 feet.

Thickness, Depth,

Jeet Jeet
NEOGENE
Pleistocene
Alluvium
Silt, sandy, tan 3.5 35
Silt, sandy, brown .. 5 8.5
Silt, brown 5 13.5

Silt, tan  brown:; contains  small
amount fine sand ...
Sand. fine, very silty .
Silt, clayev: contains small amount
fine sand e 6.5 30
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, grav and brown ... 35 335

w
N s
[V
1N

11-22-11cch. Sample log of test hole in NW SW
SW o sce. 11, T 11 S, R 22 W, 0.15 mile north of SW
cor. sec. 11, 150 feet south of bridge. at edge of road:
augered Julv 1960, Aluwde of land surface 2,139.8

feet.
Thickness, Depth,

feet fect
NEOGENE
Pleistocene
Alluvium
Sand, fine to medium 3 5

Google
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Thickness, Depthy,

feet feetr

Silt, very sandy, tan . 4 9
Sand, fine to medium;  contains

small amount fine gravel ... 12 21

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, bluc-gray 25 23.5

11-22-14bbb.————Sample log of test hole in NW NW
NW sec. 14, T 11'S, R 22 W, 50 feet south and 25 feet
cast of center of crossroads, in grader ditch: augered
July 1960, Alutude of land surface 2,171.5 fect.
Thickness, Depih,
feet et
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, sandv, brown 3 3
Silt, sandy, light tan ... 6 9
Sand, fine, well sorted, clean . 9 18
Silt, verv sandv, light brown . 7 25
Sand, fine to very hne . 5 30
Sand, fine, clean ... 7 37
CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, chalky, dark gray ... 1.5 3K.5

11-22-32aaa.——Sample log of test hole in NE NE NE
see. 32, T 11 S, R 22 W, 40 feet west and 8 feet south
of center of crossroads: drilled September 1960, Alti-
tude of land surface 2,378.1 feet; depth to water 77.2

f('c(.
Thickness, Deprh,

feet Jeet
NEOGENE
Phocene
Ogallala Formation
Silt, very sandy, limy; contains ce-
mented streaks in lower part 8 8
Sand, fine to very coarse; contains
fine to medium gravel ... 6 14
Silt, very limy, sandy, light pink ... 6 20
Silt, very himy, cemented, light gray 10 30
Silt, very limy, sandy, light yellow
O BIAY ool 10 40
Silt, very limy, very sandy: contains
cemented streaks L 6 46
Gravel, hne, and coarse to very
coarse sand . 4 50
Silt, very  sandy: contains  limy
streaks . 10 60
Sand, fine to very coarse, and fine
gravel, loose 15 75
Silt, verv limy, hght greenish gray .. 5 80
Sand, fne to very fine, loose ... 20 1060
Sand, fine to medium, loose 8 1821

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, chalky, weathered tight gray 16 120
Shale, chalky, gray .. 4 124

11-22-36bba. Sample log of test hole in NE N'W
NW sec. 36, T 11 S, R 22 W, 0.2 mile cast of NW
cor. see. 36, 150 feet west of bridge, at edge of road:
drilled October 1957, Altitude of land surface 2.2%3.2
feet.
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Thickness, Depth, Thickness, Depih,
Ject Jeet jeet feet
NEYLRE N CRETACEROUS
Pivwene Upper Cretaceous
Ogitlala Formation Niobrara Chalk—Smuoky Hill Chalk Member
St dark brown o 3 3 Shale, blue gray ... 3.5 43.5
Sund. hne to coarse, and fine gravel,
cemented 7 10 . .
Silt. <hehthy sandy, tan 6 16 11-23-8bcb.———Sample log of test hole in NW SW
Sind. Bine to codrse ... 7 23 NW scc. 8, T 11§, R 23 W, 0.3 mile south of NW
Siit. wravish tan 3 26 cor. sec. 8, at edge of road: augered July 1960. Altitude
Sand, fine .. 14 10 of land surface 2,265.2 feet; depth to water 22.67 fect.
St tan 1 41 Thickness, Deprh,
Sand, fine o Ccoarse 14 55 feet feet
' ! : NEOGENE
Sand. hne to coarser contains ce- _
- Pleistocene
mented streaks 2 57 .
¢ i Alluvium
Sand. fine to coarse; contains thm .
. . ) Silt, sandy, brown 5 5
cavers of very himy silt 6 63
. o o < Silt, sandy, tan brown . .7 12
Silte sandy, tan and pink 5 68 .
St Light tan 2 =) Silt, heavy, brown . 8 20
CErTa ’“:('\ ® Silt, shghtly sandy, light brown ... 8 28
T He verv . i , g 7
U sjer Cretaceous (.Rl-'r“f:)l‘lv.qury sandy, light brown ... . 9 37
Niobrara Chalk-—Smoky Hill Chalk Member A
Shale. dark gray : 6 76 Upper Cretaceous
R e Niobrara Chalk—Smoky Hill Chalk Member
Shale, blue gray 6.5 13.5

11-23.7dad.——Sample log of test hole in SE NE SE
we. 7. T 11 SC R 23 W, 0.3 mile north of SE cor. scc.
T IH" tut south of driveway to farm home, at cdge of

o auvcered  July 1960, Alutude of land surface

2262 feet: depth to water 219 feet.
Thickness, Deprh,
feet Jees

ASEE AN 3

Juvium
silt. dark brown 35 35
Silt, wandv, wan . 9.5 13
Sitr. <hgehtly Jnd\. brown 7 20
Siit. sandv, hght brown ... .5 25
St elavev, wugh, slightly sandy,

haht brown 3 28
Sind, fine to coarse, silty 5 33
Sand. madium to verv coarse: con-

tuns small amount fine gravel ... 9 42
fwFT A FOUS
Usper Cretacenus
Niobrara Chatk—Smoky Hill Chalk Member

Shale. blue grav . 1.5 43.5
11-23.8bbb.——Sample log of test hole in NW NW
NW oo A T IS, R 23 W, 30 fect east and 15 feet
<suth of center of crossroads: augered July 1960, Alu-
twde of land surface 2,290.6 fect.
Thicknese, Depth,
feet feet
NEUCFENF
leistogcene
Grand Island. Sappa, and Crete formations,
unditferentiated (terrace deposits)
Siit. sandyv, brown tan . 5
silt. brown, tan ... . 3 8
Sand. Hne to coarse ..o 4 12
Sand. medium to very coarse, clean:
contains small amount fine gravel 6.5 18.5
Gravel, fine to medium, and very
coarse sand . 5 235
Sand, finc to mullum contains lhln
Jlasvers of st 5 28.5
Sand. Aine to coarse; contains thin
lavers of hmv sile 0 6.5 35
Siand. coarse to very coarse: contains
«mall amount fine gravel ... 5 40

Google

11-23-8cbb.————Suample log of test hole in NW NW Sw
sec. 8, T 11 §, R 23 W, 0.4 mile north of SW cor. scc.
8. 150 feet south of bridge, at edge of road; augered
July 1960. Alttude of land surface 2.249.4 feet: depth
to water 7.0 feet.

Thicknes<, Depth,
Jeet feet
NEOGENE
Pleistocene
Alluvium
Sand, fine, silty ... 3.5 3.5
Sand, fine to medium, well sorted . 5 8.5
Sand, medium, well sorted, clean .. 5 13.5
Sand, coarse to very coarse, clean:
contains  small  amount  chalk
gravel . 12,5 26
CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, blue gray .. 2.5 28.3

11-23-8ccc.————Sample log of test hole in SW SW SW
sec. 8, T 11 S, R 23 W, 0.1 mile north of SW cor. svc.
8, at edge of road: augered July 1961, Alutude of land
surface 2,284.4 feet: depth to water 35.15 fecet.

Thickness, Depih,
feer Jeer
NEOGENE
Pleistocene
Grand Island, Sappa. and Crete formations,
undifferentiated (terrace deposits)
Silt, sandyv, dark brown . 5 5
Silt, sandy. tan 185 235
Sand, medium to coarse, clean ... 6.5 30
Sile, very sandy, tan 5 33
CRETACEOUS
Upper Cretaceous
Niobrara Chalk——Smoky Hill Chalk Member
Shale, blue grav ... .35 385

11-23-35bbb.——Samplce log of test hole in NW NW
NW scc. 35. T 11 S, R 23 W, 25 feet cast and 25 feet
south of NW cor. see. 35 drilled Sceptember 1961,
Altitude of land surface 2.417.6 fect.
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Thickness, Depth,
feet Jeet
NLOGENE
Pliocene
Ogallala Formation
Silt, very sandy; contains lumy
SUFCAKS oo 10 10
Silt, sandy, very limy, light gray ... 10 20
Silt, very limy, cemented, light pink 10 30
Silt, very limy, sandy; contains ce-
mented streaks o 6 36
Sand, medium to coarse, clean, loose 4 40
Silt and fine sand, limy; contains
cemented streaks oo 10 50
Sand, medium to very coarse; con-
tains limy streaks ... 8 58
Sand, coarse to very coarse, and fine
gravel, clean, loose ... 8 66

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, chalky, weathered, light gray 8 74
Shale, chalky, dark gray ............... 6 80

11-24-10ada. Sample log of test hole in NE SE NE
sec. 10, T 11 S, R 24 W, at cdge of road: drilled Oc-
tober 1957, Altitude of land surface 2.288.7 feet; depth
to water 11.85 fect.

Thickness, Depth,

feet Jeet
NEOGENE
Pleistocene
Alluvium
Sand, fine to coarse; contains small
amount gravel ... 5 5
Silt, dark brown . 3 8
Sand, fine to coarse 8 16
Silt, sandy, tan 1 17
Sand, fine to coarse ... 5 22
Silt, dark brown 14 36

Sand, finc to coarse, silty; cunt
small amount chalk gravel ...... .9 45
CRETACLOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Shale o 5 50

11-24-10add. Sample log of test hole in SE SE NE
see. 10, T 11'S, R 24 W, north of river in abandoned
channel, at cdge of road: drilled October 1957. Alu-
tude of land surface 2.282.9 feet; depth to water 5.3
feet.

Thickness, Depth,

Jeet feet
NFOGENE
Pleistocene
Alluvium
Sand, silty: contains gravel in lower

PAFL e 4 4

Sand, fine to coarse, and gravel ... 11 15

Sand. finc to coarse, silty, and grav Ll 3 18

Silt, light gray 21

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, dark gray ........... s 1 22

11-24-11bbc. Sample log of test hole in SW NW
NW see. 11, T 11 S, R 24 W, 50 feet south of farm
driveway, at edge of road; drilled October 1957, Alu-
tude ot land surface 2,290.2 feet; depth to water 12.8
feet.

Google
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Thickness, Depth,

feet feer
NEOGENE
Pleistocene
Alluvium
Silt, dark brown o 5 S
Silty tan oo 8 13
Sand, fine to coarse, \Il(), contains
arkosic and chalk gravel ... 10 23
Sand, fine to coarse, and chalk
gravel 10 33
Sand, medium to coarse, and gravel 7 40

CRLTACLOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, dark gray ... 2 42

11-24-11cbb.
SW sec. 11,
October 1Y57.

Sample log of test hole in NW NW

T 11 S, R 24 W, at edge of road; drilled

Altitude of land surface 2,318.3 feet.
Thickness, Dep:h,

feet Jeet
NEOGENE
Pleistocene
Grand Island, Sappa. and Crete formations,
undifferentiated (terrace deposits)

Silt, dark brown .. 2 2
Sand, very silty ... ereeeeee 3 5
Sand, fine to coarse, and chalk

gravel e 4 9
Silt, dark tan .o 1 10
Sand, fine to coarse, and chalk

Zravel e 6.5 16.5

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Silt, clavey, vellow . 18.5
Shale, dark gray oo 35 22

11-24-25ddd. Sample log of test hole in SE SE SE
see. 25, T 11°S, R 24 W, 400 feet north and S5 feet
west of SE cor. sec. 25; drilled September 1957, Alu-

tude of land surface 2,428.9 fect.
Thickness, Depih,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, brown and tan 4 4
Silt, sandy, reddish tan 4 8
Pliocene
Ogallala Formation
Sand, fine to mecdium, and very
By st s 2 10
Sand, finc to coarse; contains layers
of pink it .o 3 13
Silt and sandy silt, limy, cemented
hard ... 5 18
Sand and sandy silt
cemented lavers .. 6 24
Sand, fine to coarse 2 26
Silt, sandy, limy, cemented h“lrd 3 29
Sand. fine to coarse, and fine }..r:nd
contains cemented himy silt layers 4 33
Gravel, fine to medium oo 2 35
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, white and yellow 5 40
Shale, vellow 6 46
Shale, white . 4 50
Shale, brown and black ... 10 60
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11-24-323aa. Sample log of test hole in NE NE NE
e, 32T 11 S, R 24 W, 40 feet SW of center of cross-
roads: drlled September 1960, Altitude of land sur-

faice 25194 fect.
Thickness, Depth,

feet feet
NEGENE
P oistowene
Peoria and Loveland formations
Sut, sandy 1n lower part, brown ... 14 14
Fliwene
Ouallola Formation

Silt sandy, very limy, light gray ... 4 18
Sty very sandy, limy, Light an ... 5 23
siit, very sandy, hmy streaks, tan ... 12 35

Siit. very sandy, very limy; contains
cemented streaks L 8 43

Sand. finc to coarse, verv silty; con-
tains cemented himv streaks . 7 50

Silt, sandyv. very limy; contains lay-

ers of fine to medium sand and
cemented  streaks 10 60
Sand. hne to very coarse . 4 64
Siit, clavey, very limy, gray green .. 8 72

Silt. very sandy, very limy; contains
cemented lavers 13 85

E:TACEOUS
Usper Cretaceous
Nibrara Chalk—Smoky Hill Chalk Member
Shuale. cream and brown upper part,
grav lower part . 15 100

11-25.2dda
we. 2, T 11 S,

————Sample log of test hole in NE SE SE
R 25 W, 0.25 mile north of SE cor.

w. 2

land surface 2,401.2 feet,

Thickness, Depth,
Jeet Jeet

NFAGENE

Plestrwene

Grand Island, Sappa, and Crete formations,
undifferentiated  (terrace deposits)

Sit, hight wan S 5
Siit. tan 5 10
Sut. reddish tan 5 15
Sund. fine to coarse 25 40
Sand, fine to coarse, silty .10 50
No ample ... [ 5 55
11-25- ’ddd ————Sample log of test hole in SE SE SE

e 2. T 11 S, R 25 W, 0.1 mile north of SE cor. scc.
2, at u]g:, of road: augered July 1958, Altitude of land

wriace 2.391.6 fect. )
Thickness, Depth,
feet Jeet
NEOMGENE
Pleistowene
Grand Island. Sappa, and Crete formations,
unditferentiated (terrace deposits)

Silt. dark brown 5 5
Silt, brown and an .. 5 10
Sile. wn .5 15
Silt, sandy, tan . .5 20
Sand. fine, silty . .5 25
S.zn(]. ﬁnc - 10 35
Sand, hne to coarse, and fine gravel 5 40
Sand and brown silt 5 45
Sand and tan silt ... .2 47
CRPTACEOUS
Urper Cretaceous
Niebrara Chalk—Smoky Hill Chalk Member
Shale e 1 48

2. at edge of road: augered July 1958. Altitude of

11-25-5bbc. Sample log of test hole in SW NW
NW sec. 5, T 11 S, R 25 W, 0.2 mile south of NW
cor. sec. 5, 500 fect north of bridge, at edge of road;
augered July 1960. Alttude of land surface 2,423.0
feet.
Thickness, Depth,
feet feet
NEOGENE
Pleistocene
Alluvium
Sand, very fine, silty ..
Sand, fine
Sile, san(]\,, tan brown .
Sand, coarse to very co.nrsv., vcr)
cean e 15 26
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, blue gray ..o, 25

28.5

11-25-5bcb. Sample log of test hole in NW SW
NW see. 5, T 11 S, R 25 W, 0.25 mile south of NW
cor. sec. 5. 50 feet north of bridge, at edge of road;

augered July 1960. Aldtude of land surface 2,414.5
feet.
Thickness, Depth,
feet Jeet
NEOGENE
Plcistocene
Alluvium
Sand, fine ... 5 5
Sand, medium to very coarse, clean 9 14
Sand, fine to very coarse; contains

thin lavers of brown silt .............
CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, blue gray .......ocooooooei 11.5 28.5
11-25-6aaa. Sample log of test hole in NE NE NE

sec. 6, T 11'S, R 25 W, 250 feet south of NE cor. sec.
6, at edge of road; augered July 1960, Alitude of land
surface 2,429.6 feet; depth to water 17.5 feet.

Thickness, Depeh,
feet Jee:
NEOGENF
Pleistocene
Alluvium
Silt, sandy, brown 35
Silt, sandy, tan 9
Sand, very fine to fine, silty 17
Sand, fine, well sorted, clean . 22
Sand, finc to coarse, silty ... 28.5
Sand, medium to very coarse . 41
CRETACLOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, blue gray 7.5 48.5
11-25-6add. Sample log of test hole in SE SE NE

sec. 6, T 11 S, R 25 W, 0.4 mile south of NE cor. sec.
6, at edge of road across from driveway to ficld;
augered July 1960,  Altitude of land surface 2,434.5
feet; depth o water 24.2 fect.

Thickness, Depih,

foot Ject
NEOGENE
Pleistocene
Alluvium
Silt, sandv, tan and brown ... 10 10
Silt, brown ... 3 13



Thickness, Depth,

feer Jeet

Silt, sandy, light brown .7 20

Silt, sandy, hght tan 15 35

Silt, very sandy, hight tan 10 15

Silt and fine to medium sand ... 10 55

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, grav 3.5 58.5

11-25-11aaa. Sample log of test hole in NE NE NE
T 11 S, R 25 W, ncar NE cor. sce. 11: augered
Altude of land surface 2,390.2 fect.

Thickness, Depth,
Jeer Jeer

see. 11,
Julv TYSK.

NEOGENE
Pleistocene
Grand Island. Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, brown and tan .S 5
Silt, tan .10 15
Sand, fine .10 25
Sand, Ane to coarse ... .15 40
Sand and gravel .. 5 45
Sand and gravel; contains ld\(l’S of

silt 50
Sand and silt 17 67

CRETACLOUS
Upper Cretaceous
Niobrara Chalk—Smoky Ihll Chalk Member
Shale 3 70

11-25-11aad. Sample log of test hole in SE NE NE
see. 11, T 11 S, R 25 W, 0.15 mile south of NE cor.
sec. T, at edge of road: augered July 1958, Alttude
of land surtace 2,366.5 feet.

Thickness, Depth,
fect feei
NEFOGENT
Pleistocene
Grand Island, Sappa, and Crete formatons,
undiffere nultul (terrace deposits)

Silt, brown 5 5
Sl tan - 7 12
Silt, dark grav oo 3 15

Sand, fine to medium 25
Sand, Ane to medium, and dark \Ill 3 28
CKETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, grav . 12 40

11-25-11ada. Sample log of test hole in NE SE NE
see. T T 1TE S, R 25 W, 0.3 mile south of NE cor.
see. T at edge of road: augered July 1958, Alttude

of Lind surface 2.352.4 feet: depth to water 1785 feet.

Thickness, Depih,
feet feet
NEOGEN}
Plestocene
Alluvium
Siles dark brown 5 5
Silt, tan L 20
Sand, sl 25
Na sample .. 35
CRETYCPOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shaley gray . T | 36

Google
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11-25-11add. Sample log of test hole in SE SE NE
11, T 11 S, R 25 W, 0.4 mile south of NE cor.
sec. 11, at edge of road: augered July 1938, Altitude

of land surface 2,338.3 feet.
Thickness, Depth,

Jeet fect
NEOGENE
Pleistocene
Aluvium
SHE s 5 5
Sand, silty 10 15

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale oo e 1 16

11-25-11bbb. Sample log of test hole in NW NW
NW scc. 11, T 11 S, R 25 W, 100 feet east of bridge,
at edge of road: drilled September 1960, Alttude of
land surface 2,363.9 feet: depth to water 6.3 fect.

Thickneis, Deprh,
feet feet
NEOGENE

Pleistocene
Alluvium

Sily, sandy, brown ... 7 7

Sand. fAne to coarse . 5 12

Sand, medium to very coarse, and
fine gravel ... 8 20
Sand, medium, well sorted, clean .. 9 29

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, gray 11 40

11-25-12bce. Sample log of test hole in SW SW
NW sec. 12, T 11 S, R 25 W, 70 feet south of bridge.
at edge of road; augered July 1958, Alutude of land
surface 2,338.7 feet.

Thickness, Depth,
Jeet feet
NEOGENE
Pleistocene
Alluvium
Sile ... 5 5
Sand 4 9

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale oo 1 10

11.25-17bbb. Sample log of test hole in NW NW

NW sce. 17, T 11'S, R 25 W, 40 feet cast and 10 feet
south of center of crossroads: drilled August 1960,
Altitude of land surface 2,553.8 feet.
Thickness, Depth,
feet Jeet
NEOGENE
Pleistocene
Peoria and Loveland formations
Sut, brown 5 5
Silt, sandy, tan . 12 17
Pliocene
Oygallala Formation
Silt, sandy, very limy, cream tan ... 6 23
Sand, finc to very coarse ........... .3 26
Silt, very sandy, limy, light tan ... IR 44
Silt, very hmy, sandy, cemented . 6 S0

Silt, very randy, limy: contains ce-
mented streaks o 13 63
Sand, medium to very coarse, loose;
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Thickness, Depih,

feet feet

contains small amount fine gravel 9 72
Silt, very sandy, very limy, cream
tan: contains thin layers of ben-

TOMITE e aaes 6 78
Sand, fine to very coarse, and fine
gravel, clcan: contains cemented

streaks e 9 87

CEETACREOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale,  chalky, light yellow and

3 90

11-25-21aad. Sample log of test hole in SE NE NE
~wc. 21, T 11 S, R 25 W, near west side of bridge;
bard augered June 1958, Altitude of land surface
2406.% feet: depth to water 14.0 feet.

Thickness, Depth,

Jeet feet
NEAGENE
Pir~xene
Ogallala Formaton
Silt. sandy, dark .. 3 3
Sand, clean . 1 4
Sand. siltv . T | 5
Sand, clean: contains caliche nodules 2 7
Sand and interbedded layers of silt .. 5.6 12.6
Sand, clean: contains layers of cali-
che 0.1 foot thick at top ............. 23 14.9
11-25-2722a.————Sample log of test hole in NE NE NE

we. 27. T 11 S, R 25 W, 30 feet SW of NE cor. sec.
27 drilled August 1960. Altitude of land surface
2.537.4 feet: depth to water 71.0 feet.

Thickness, Depth,

feet Jeet
NEOGENF
Pleistacene
Peona and Loveland formations

Silt, sandv in lower part, dark

Brown ..o 8 8
Phowene
Oyallala Formation

Sand, silty, very himy: contains ce-
mented streaks . .. 4 12

Sand. fine to coarse; contains ce-
mented streaks in upper part ... 13 25

Sand, fine to very coarse; contains

small amount fine gravel and ce-
mented streaks oo 11 36

Silt. tough: contains limy streaks
and streaks of bentonitic clay ...... 8 44

Silt. verv limy, sandy; contains ce-
mented lavers oo 8 52
Silt. sandv. compact, tan R 8 60

Silt. blocky, tan: contains thin layers

of fine to coarse sand ... 10 70
Sand. fine to coarse; contains ce-
mented lavers of hmy sile ... 17 87

VREETACEOUS
Upyer Cretaceous
Niohrara Chalk—Smoky Hill Chalk Member
Shale, orange brown and dark gray 13 100

11-25.30ddd.———Sample log of test hole in SE SE SE
swc. 30, T 11 S, R 25 W, 50 feet north and 10 feet
west of center of crossroads; drilled August 1960.
Alttude of land surface 2,528.6 feet.

Google

Thickness, Depth,

feet Jeet
NFOGENE
Phiocene
Ogallala Formation
Silt, sandy, light brown ... 3 3
Silt, very sandy, very limy, cream
BAN it 9 12
Silt, very sandy, tan; contains layers
of fine to coarse sand ............... 10 22
Sand, fine to very coarse; contains
small amount fine gravel and
streaks of cemented limy silt ... 8 30
Silt, sandy, very limy, cemented ...... 5 35
Sand, medium to coarse, clean, loose 8 43

CRETACEOUS
Upper Cretaccous
Niobrara Chalk-—Smoky Hill Chalk Member
Shale, chalky, brown and white ...... 7 50

11-25-34ddd. Sample log of test hole in SE SE SE
sec. 34, T 11 S, R 25 W, 50 feet north and 10 feet
west of SE cor. sec. 34: drilled September 1957, Alti-
tude of land surface 2,555.6 fcet: depth to water 76.63
fect.

Thickness, Depth,

feer Jeet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, dark brown 1 1

Silt, reddish tan 13
Silt, heavy, dark brown 2 15
Silt, sandy, pink and tan; contains

fine to coarse sand in lower part .. 5 20

Pliocene
Ogallala Formation

Sand, fine to coarse, and gravel ... 4 24
Silt, yellow tan 2 26
Silt, limy, gray . 2 28
Sand, medium 1 29
Silt, limy, pink 6 35
Silt, very limy, gray 8 43
Silt, limy, pink .3 46
Silt, sandy, very limy, pink and

white ... 7 53
Silt, very limy, white and light gray 5 58
Sand, fine to coarse, sty . .7 65
Silt, limy, ccmented hard . L2 67
Silt, sandy, very limy: contains ce-

mented streaks in lower part ... 10 77
Silt, sandy, very limy, cemented 10 &7

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, vellow ... 3 90

11-26-13ddd. Drillers log of shot hole in SE SE
SE sec. 13, T 11 S, R 26 W, Gove County (Hodsan
and Wabhl, 1960, p. 93): drilled June 1952 by Schact-
fer Geophysics.  Altitude of land surface 2.540.3 feet:

depth to water 37.8 feet.
Thickness, Depeh,

fecr fee:
NEOGENE
Pleistocenc
Peorta and Loveland formations
SHU 8 8
Pliocene
Ogallala Formation
Sand 12 20
Sand, clavey .29 40



il
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Thickness, Depik,

feet feet
Caliche oo 3 52
Lime, hard; contains ﬁlnt layers ... 13 65

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, yellow . 25 90
Shale, brown ..

11-26-36ddd.——Sample log of test hole in SE SE SE
see. 36, T 11 S, R 26 W, Gove County, 40 feet west
and 11 feet north of center of crossroads (Hodson and
Wahl, 1960, p. 97): drilled September 1952, Altitude

of land surface 2,584.4 feet.
Thickness, Depth,

feet Jeet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, clavey, tan gray; contains
gravel in lower part ... 7 7
Phiocene
Ogallala Formation
Clay, very sandy, tan to tan white .. 3 10

Sand and gravel, fine to coarse, silty
to clavey, red brown; looscly ce-
mented sand below 27 feet ..

Clay, sandy, tan to light tan __.

Sand and gravel, fine to coarse, \nlt\ 10.5 42.

Clay, sandy and limy, light tan to

v

WHItE oo 2.5 45
Sand and gravel, finc to coarse,
ClAVEY e, 35 48.5

Clay, sandy, tan gray to gray brown 12.5 61
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Chalk, sihaified, vellow to white ... 2.5 63.5
12-21-1ddd.——Sample log of test hole in SE SE SE

see. 1, T 128,
drilled October 1957,

R 21 W, 50 feet NW of SE cor. sec. 1
Altitude of land surface 2,284.5

feet.
Thicknecs, Depth,
feet Jeer
NEOGENE
Phocene
Ogallula Formation
Silt, sandy, hmy; lower part cc-
mented e 15 15
Sand, hne to coarse, and gravel;
contains cemented strea 4 19

Sand, fine to coarse 1 20
Sand, finc to coarse; contains I.l)Lm

of vellow silt .o 3 23
Sand, fine to coarse ... 4 27
Silt, sandy, vellow ... 1 28
Sand, hne to coarse, and gravel 5 33

Sand, medium to coarse, and gravel;
contains thin lavers of silt ... 5
Silt, tan brown . 2 40
CRLTACFOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, pink L 10 50
Shale, grav and tan .. 5 55
Shale, dark gray 5 60

12.21-5ddd1.————Samplc log of test hole in SE SE SE
see. 5, T 12 8, R 21 W, 150 feet north of SE cor. see.

Google

Kunsas Geol. Survey Bull. 174, 1965

5, at edge of school vard; drilled October 1957, Alu-
tude of land surface 2,341.2 fect.
Thickness, Depih,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, sandy, brown ... ... 4 4
Pliocene
Ogallala Formation
Sand, fine to coarse, and gravel ... 2 6
Sand, very silty, limy, cemented ... 5 11
Silt, very limy, white to hght gray 3 14
Silt, pink .2 16
Sand, silty, limy, cemented hard ... 2 18
Silt and fine to coarse sand, limy,
cemented hard 1 29
Silt, sandy, dark tan ... 4 33
;.md fine to coarse, very silty; con-
tains small amount fine gravel ... 3 36
Silt, saindy, hmy, cemented hard ... 12 48
Sand, silty, limy; contains cemented
JaAVETS oo 5 53
Silt, sandy, tan 3 56
Sand, finc to coarse .. 1 7
-Silt, sandy, pink and white; CUnt.nns
limy streaks 5 62
Silt, sandy, gray 7 60
Sand, fine to coarse .2 71
Silt, sandy, gray and pink . .4 85
Sand, fine to coarse ........ 2 &7
Silt, sandy, pink 7 94
Sand, fine to coarse, and fine gravel 7 101
Silt, sandy, grav ..o 1 102
Sand, fine to coarse, and fine gravel 8 110
Silt, very sandy, tan .. . 8 118
Silt and fine to coarse sanc 9 127
Silt and finc sand 5 132

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chatk Member
Shale, vellow ... 2 134
Shale, brown 6 140

12-21-14aaa——Samplc log of test hole in NE N
NE sce. 14, T 12 S, R 21 W, 60 feet west and 10 feet
south of NE cor. sec. 145 drilled September 1960,
Altitude of land surface 2,338.5 feet; depth to water
51.36 fect.

Thickness, Deprik,
Jeet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, sandy, light brown .. 3 3
Silt, very sandy, light tan 9 12

Pliocene
Ogallala Formation
Silt, sandv: contains layers of fine to
coarse sand and cemented streaks 8
Silt, verv himy, sandy, cemented ... 4 24
Sand, fine to coarse: contains ce-
mented limy streaks oo 6
Silt, very sandy, limy; contains ce-

mented streaks oo 4 34
Sand, finc to very coarse, and finc
gravely Toose oo 8 42

Gravel, fine, and very coarsc sand,

clean ... 11 53
Silt, clavey, tough, grum\h gray ... 5 58
Sand, fine to medium, contains ce-

mented limy streaks oo 4 62
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Thickness, Depth, Thickness, Depth,
feee Jeet Jeer feet
Silt. verv sandy, very limy, cemented 10 72 Sand, fine to coarses contains small
SHTA FOUS amount fine gravel ... 2 5
Urper Cretaceous Sand and gravel, silty, cemented
Niorara Chalk—Smaoky Hill Chalk Member hard e 8 13
Shale. cream  brown upper  part, Silt, sandy; contains  cemented
dark gray lower part ... 8 80 streaks e 65 19.5
Sand, finc to coarse, and gravel o1 20.5
. . Silt, sandy, very limy; contains ce-
12.22.6ddd.——Sample log of test hole in SE SE SE mented ’strc'lkﬁ 35 24
. ) 29 H e PRSI mmrnaerreesesnrnns e e .
S 6T _1- S. R 22 W, 100 feet north and 20 fect Sand, fine to coarse, and gravel ... 14 38
R ot SE cor. see. 6, at edge of road; drilled October Sand, fine to coarse, and gravel;
LT ! P f e q oot - . * * . N [ * ’
RN .,‘xl[l!ll?],c of land surface 2,399.1 fect; depth to contains cemented layers of very
water YLt fect. A limy silt . 4 12
Thickness, Depih, Sand, fine to coarsc . 6 98
fect feet

Sand, fine to coarse, and gravcel;

contains lavers of sandy silt and

limy streaks o 8 56
Sand, fine to coarse; contains streaks

NITARS S
['listixone
Prora and Losveland formatons

Sut. n 3 tan .. 4 .
\:;[ E:;:;:h121(r11 g 12 of yellow sandy silt ... 3 59
Silt. ree . -
Floxe ne Sand, fine, cemented at top . .6 65
A(:fd‘hh Formation Sand, fine, siltv: contains a small
L;xlt‘ .\urv limv. white 1 13 amount of medium to coarse sand 8 73
;‘1[’1[](1 finc ;and 6 19 Sand, fine, very silty; contains a
.\‘md- alty. limy cgl.{lcnlcd 2 21 small  amount of medium to
PO ’ h coarse sand 10 83
Sand, fine to coarse, silty 2 23 S'lurmc. sana o ; )
Silt. sandv. grav 5 28 xt.f mn.lcom.uns a small amount
S v . : - sand oo 9
Sand and gravel, silty, limy, ce- Sz “! . (_ - ; N 6 8
mented hard 11 39 ‘m; . hine to coarse; contains streaks
- oo T e n si 95
Sand. fine to coarse, and pink silt; Q«ut:d mﬁn:l:; conr ]? IU;
containy cemented lavers ... 11 50 P OATRe - )
Sand. <iltv. Limv. cemented hard 7 57 Sand, fine to coarse; contains lavers
Sand, hne to coarse, silty; contains . tan very limy silt 121
’ CRETACEOUS
cermnented  streaks o 3 60 Unper Cretace
Sand and gravcl, siltv, limy: con- pper Lretaceous .
B @ m nl((l‘sl}(al:s ' 3 63 Niobrara Chalk—Smoky Hill Chalk Member
: I ‘mented StUreéaks ool
Sult ”:‘_mc(;v (lim\' gray; contains ce- Shale, brown and dark gray ... 1 122
2 . S . ’ ay, S
mented streaks 7 70
Silt. sandy, vellow brown . .5 75 12-22-23dda.———Sample log of test hole in NE SE
Sand. fine to coarse: contains small SE sec. 23, T 12 S, R 22 W, between highway and
amount medium gravel L 5 80 raﬂmad, near fence line 90 feet north of highway:
Silt. himiv, gray; contains cemented drilled October 1957, Altitude of land surface 2,366.8
lavers 6 86 fect. .
Sitt, sandy, gray tan . 5 91 ““Id';'m- Depih,
S:le gray ... : . 3 94 . . e feet
&Iy NEOGENE
Sind. fine to medium . .22 116 Pleistoce
Sand and silt, cemented hard 30119 ¢itocene :
‘Q"ln e 1 5 124 Peoria and Loveland formations
SUL sancy, an ... ; p Silt, heavy, brown 2 2
Sind. finc: contains thin lavers o . X
e ikt 14 138 Silt, gray 2 4
(,“’f‘ﬁ“‘_ O T ¢ 134 Silt, reddish tan . 5 9
. ;J?" fne, very sty Yo Silt, reddish tan: contains caliche
e Tac ENUs
n § e e e e 2
Urper Cretaceous Pliocene odules 3 !
Niu:brara Chatk—Smoky Hill Chalk Member Ouwallala Formati
Shale. chalky. white oo 6 150 Faliala Bormation 4
an . “halky. brown and vellow - 5 155 Silt, sandy, limy: contains cemented
Ca Uhe )’ o R
oo o k Sreaks o 2 14
Shale, dark gray oo 2 157 Silt, sandy, pink 2 16
Silt, sandyv, limv, cemented . 4 20
12-22.12bbb.——Sample log of test hole in NW NW Silt. sandv; contains cemented lavers 10 30
NWowe. 12, T 12§, R 22 W, 350 feet south and 5 Sile, sandy, cemented hard 6 36
tet cast of center of crossroads; drilled October 1957. Silt, slightly sandy. limy, gray; con-
vde of land surface 2,340.4 feet. tains hard cemented layers ... 12 48
Thickness, Depth Sand, medium to coarse, and gravel 2 50
feet feet Silt, sandy, himy, tan and pink; con-
NECOENE tains a hard cemented laver at top 15 65
ot ne ) Silt, sandy, hght tan ... 8 ZS
Peora and Loveland formations Sand, fine to coarse ... 3 76
Sit, dark brown ... 3 3 Silt, hight tan: contains a small
Vliwene amount of fine to coarse sand ... 11 ‘N_\
Ouatlaia Formation Sand, fine, silty L 7 97

Google



Thickness, Depth,

feet feer
Silt, pink ... 6 103
Silt, light tan 2 105
Silt, sandy, light tan .. 2 107
Silt, sandy, limy, u.mcnud hard 1 108

CRETACEOUS
Upper Cretaceous
Niobrara Chalk
Shale, yellow ..
Shale, dark gray

12-22-33ccc. Sample log of test hole in SW SW
SW sec. 33, T 12 S, R 22 W, 250 fcet north of SW
cor. sec. 33, at edge of road: drilled September 1960,
Altitude of land surface 2,356.0 feet; depth to water

32.75 feet.
Thickness, Depth,

feet feei
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, sandy lower part, brown and
BAN oo 11 11
Pliocene
Ogallala Formation
Sand, medium to very coarse: con-
tains small amount fine gravel ... 9 20
Sand, medium to very coarse, and
fine gravel ... 9 29

Silt, sandy, very limy, ligi t ;,ra\.
contains lavers of fine to coarse
sand in lower part ... 6 35

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, crcam and brown upper part,

dark gray lower part .............. 15 50

12-23-3ddd. Sample log of test hole in SE SE SE
sec. 3, T 12 S, R 23 W, 250 fcet north and 8 fect
west of SE cor. scc. 3: drilled October 1957, Alutude
of land surface 2,427.4 fect; depth to water 78.34 fect.

Thickness, Depth,
feet Jeet
NEOGENE
Pleistocene
Peoria and Loveland formations

Silt, heavy, brown ... 2
Silt, tan 13
Pliocene
Ogallala Formation

Sand and caliche nodules: contains

a small amount of gravel ... 9 22
Sand and gravel ... 3 25
Sily, pink ... 2 27
Silt, very limy, white 1 28
Sand and gravel ... L 10 38
Silt, sandy, very hmy, light gray;

contains thin lavers of sand ........ 5 43
Silt, sandy, cemented hard 7 51)
Silt, sandy, and fine sand, ccmcmcd 10 60
Sand, fine ..o 63
Silt, sandy, limy, cemented hard .... 66
Silt, sandy, gray and pink .............. 7
Sand, fine, and pink and light grav

Hmy o silt o 4 80
Sand, fine to coarse, and gravel;

contains thin layers of ycllow silt 6 86

Google
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Thickness, Depth,
feet Jeetr

Silt, limy, white to yellow; sandy
in uUpper part ..., 9 95
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, dark gray ... 5 100

12-23-5bbb.

Sample log of test hole in NW NW
NW sec. 5. T 12 S, R 23 W, 120 feet south of
bridge: hand augered July 1958. Altitude of land
surface 2,385.0 fect; depth to water 7.1 feet.

Thickness, Depth,

feer feet
NEOGENE
Pliocene
Ogallala Formation
Soil and silt, dark brown ... 5.8 5.8
Sand, coarse, and interbedded dark
SU e 1.5 7.
Sand, coarse, silty ... 3.1 10.4
12-23-7bbb. Drillers log of test hole in NW NW
NW sec. 7, T 12 S, R 23 W, 2 miles west of
WaKcency: drilled July 1954 by Elmer Corder.
Thickness, Depth,
feet feet
NLOGENE
Pleistocene and Pliocene (undifferentiated)
Top, dark ...... 4
Clay - 10
Limestone, soft . 19
Sand, fine ......... 20
Limestone, soft .. 2 45
Limestone, hard 46
Sand ... 47
Limestone, hard 49

Limestone, soft ....
Limestone, hard ..

Limestone, soft 57
Clay i
Sand ... 67

Limestone, hard
Sand and clay .
Clay
Clay and sand ...
Rock, cemented hard
Limestone, hard
Limestone and sand ...
Limestone, hard ...
Sand
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Ochre

Vi
~1
0
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12-23-20ccc2. Sample log of test hole in SW SW
SW sec. 20, T 12°S, R 23 W, 75 feet north and 30
feet cast of SW cor. sec. 20: drilled September 1960,
Altitude of land surface 2,373.1 feet; depth to water

19.03 feet.
Thickness, Deprh,

Jeet fret
NEOGENE
Pleistocene
Alluvium
Silt, dark brown ... .5 5
Silt, sandy, light brown . e S 10
Silt, sandy: contains limy streaks ... S5 15

Silt, sandy, tough . 7 22
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Thickness, Depth,
feer fect

Sand. medium to coarse, well sorted,
\
civan, loose e 5 27

Sind. very coarse, and fine gravel,

lltdn |UO\L 3 30
Sl dark blue gray 2 32
Sund. fine to coarse, lome: cumalns

small amount fine gravel ... 6 38
Slt. clavev: contains  streaks  of

andv st 13 51

Sand. fine to very coarse, loose ... 14 65
CRETMOEOLY
Urper Cretaceous
Nwbrara Chalk—Smoky Hill Chalk Member
Shaic, chatky, weathered, light gray 3 68

12-23-21ddd. Dnllers log of test hole in SE SE
St 2ILT 21°S, R 23 W, drilled July 1954 by
Eimer Corder,

Thickness, Depih,

feet feet
NECGENE
Phivene
Ogatlala Formation
Top, dark .. 5 b
Clay 26
Siit, black ... 31
Clav, sandv 58
Clav and sand 2 60
Limestone 68
Clay . 70
Clav. sandy 74
Sand L. ... 99
RETACEOLS
LI' rer Cretaceous
Nihrara Chalk—Smoky Hill Chalk Member
Clay, vellow 103
Shaie. dark grav ... 113

12-23.22bcc.

Dnllers log of test hole in SW SW

MWowe. 22, T 12 S, R 23 W, by 3rd R.E.A. pole
arth of Erickson house: drilled July 1954 by Elmer
Corder.
Thickness, Depth,
feet feet
NEGENE
lexcene
Ocallsla Formation
Clay e, 10 10

Limestone, soft 12
Limestone and sand . 16
Clav 18

25
Limestone and sand . 69
Clav 74
Sand ... 90
Clav, sandy . 110
Sand ... ... .. 8 118
Clay and llmcs(nnc 3 121

TEETACEOUS
Upper Cretaceous
Nibrara Chalk—Smoky Hill Chalk Member

Ochre 2 123

12-23.22¢bb.— Drillers log of test hole in NW NW
\Wosee, 22, T 12 S, R 23 W, NW of pasture south of
Erckeon houses dnlled July 1954 by Elmer Corder.
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Thicknew, Depih,

feet fee:
NEOGENE
Pliocene
Ogallala Formation

Top, dark to hght ... . U A 19
Clay, gray ..o 7 20
Limestone, sandy 9 35
Clay, sandy ... R 8 43
Sand, medium, good . v 24 67
Sand, cemented o .5 72
Clay o . 4 76
Clay, lmht ....................... 2 TR
Clay, sandv, brown 4 82
Limestone and sand ... .. .6 XS
Sand, medium, good . 19 107

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Ochre and gray shale ... .. 6 113
12-23-25ccc. Sample log of test hole in SWSW
SW sec. 25, T 12 S, R 23 W, 50 feet north and 1o
feet east of center of crossroads; augered July 1960,
Altutude of land surface 2.333.7 fect.
Thicknevs, Depitr,
feet fec:
NEOGENE
Pleistocene
Grand Island, Sappa. and Crete formations,
umhﬂcrcnnaml (terrace deposits)
Silt, brown ... 35 35
Silt, sandy, brown ... 0.5 10
Silt, sandy, and Anc to medium s.m(l 7 17
Silt, sandy, tan ... ... 7 24
Silt, sandy, brown ... . ... o6 30
Silt, very sandy, gray brown .. .5 33
Silt, sandy, gray brown ... . 10 45
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, blue gray . ... .35 RER

12-23-27ccc.
SW sec. 27,

Sample log of test hole in SW SW
T 12 S, R 23 W, 50 feet cast and 10 toct

north of center of crossroads: drilled October 1957,
Altitude of land surface 2.331.5 fcet.
Thicknes, Deri,
feet Je
NEOGENE
Pleistocene
Alluvium
Silt, sandy, hight brown 2 2
Sand and gravel ... . 2 Bl
Silt, grav . 2 8
Sand and gravel 1 T
Silt, gray ... 1 ~

Sand and grl\d contains In(r\ ol
dark bluc-grav sile .. o s
Sand and gravel . 4 22
CRETACFOUS
Upper Cretaccous
Niobrara Chalk—Smaoky Hill Chalk Momber

Shale, weathered, white to tan . 12 S
Shale, dark brown . 2 36

12-23-28aad. Drillers log of test hole o SEONG
NE scc. 28, T 12 8, R 23 W,
south of Ihetz house;
Corder.

noar Srd telephone pole
dritied fule 195§ boe Bhina
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Thickness, Depth,
feet feet
NEOGENE
Pliocene
Ogallala Formation
Clay, yellow ..o, 13 13
Clay, brown . .27 40
Sand 3 43
Clay, sandy ..oocoocomomeeeieeeeeeceee 5 48
Sand .. 24 72
Clay, sandy, bro“n .......................... 4 76
Sand, fine to medium ... 31 107
Limestone 1 108
CRETACEOUS

Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Ochre
Shale, brown

12-23-28dda. Sample log of test hole in NE SE SE
sec. 28, T 12 S, R 23 W, 100 feet south of bluff on
north side of valley; drilled October 1957. Altitude of

land surface 2,335.1 feet; depth to water 12.15 feet.
Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium
Silt, sandy, dark brown; contains
thin layers of sand and gravel in
JOWer Part ...coooeeeereeeiieeeeecceees 10 10
Silt, sandy, light brown ............. 2 12
Silt, sandy, limy, gray ....... 1 13
Sand, fine to coarse, and gravel ... 3 16
Silt, dark blue gray ... 2 18
Silt, dark bluc gray; contains thin
lavers of fine to coarse sand ... 5 23
Sand, fine to coarse, and gravel ... 9 32

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, weathered, white .. 16 48
Shale, brown and dark gray .......... 2 50

12-23-28ddd. Sample log of test hole in SE SE SE
sec. 28, T 12 S, R 23 W, halfway between valley bluff
and creek, at edge of road; drilled October 1957, Al-
titude of land surface 2,333.6 fcet.

Thickness, Depth,
fect feet
NEOGENE
Pleistocene
Alluvium
Silt, very sandy, dark brown ... 7 7
Sand, fine to coarse, and gravel ... 19 26
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, weathered, white 45
Shale, dark gray 2 47

12-23-30acc2. Sample log of test hole in SW SW
NE sec. 30, T 12 S, R 23 W, 60 feet west of irriga-
tion well; drilled September 1960. Altitude of land
surface 2,389.0 feet; depth to water 30.95 feet.

Thickness, Depth,
feet feet

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, very sandy, tan ... 2

~
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Thickness, Depth,

feet Jeet
Sand, fine to very coarse, loose; con-
tains small amount fine gravel ... 9 11
Silt, clayey, light brown ... 14 25
Sand, fine to very coarse, loose; con-
tains small amount fine gravel ... 5 30

Silt, sandy, tan; contains cemented
limy layers
Silt, dark blue gray
Sand, fine to very coarse, and hnz.
to medium gravel, loose ............. 11 50
Sand, fine; contains small amount

4
5 39

medium  to  coarse  sand  and

streaks of sandy silt ... 10 60
Sand, fine to very coarse, loosc; con-

tains small amount fine gravel .... 22 82

CRETACEOUS
Upper Cretacecous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, crcam and brown upper part,

gray lower part ..o, 8 90
12-23-34bbe. sample log of test hole in SW NW

NW scc. 34, T 12 S, R 23 W, 700 feet south of Big
Creck, at edge of road; dnlled October 1957, Altitude

of land surface 2,329.5 feet.
Thickness, Depth,

feet Jee:
NEOGENE
Pletstocene
Alluvium
Silt, dark brown ... 3 3

Sand, finc to coarse, and gravel,

clean .o 21
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, dark brown ... 9 30

12-23-35daa. Sample log of test hole in NE NE
SE scc. 35, T 12 S, R 23 W, 0.45 mile north of SE
cor. sec. 35, 300 feet north of bridge, at edge of road:
augered July 1960. Altitude of land surface 2,316.9
feet; depth to water 18.0 feet.
Thickness, Deprh,
Jeet Jeer
NEOGENE
Pletstocene
Alluvium
Silt, sandy, tan ... 10

Silt, brown ... 15
Silt, sandy, tan br(mn 20
Silt, clayey, tough ... 25
CRETACEOUS
Upper Cretaceous
Niobrara Chatk—Smaoky Hill Chalk Member
Shale, blue gray ..o 35 28.5

12.23-35dda. Sample log of test hole in NE SE
SE sec. 35. T 12 S, R 23 W, 0.2 mile north of SE
cor. sec. 35, at edge of road: augered July 1960, Alu-
tude of land surface 2,318.0 fect: depth to water 15.7
fect.

Thickness, Depth,

Jeet feet
NEOGENE
Pleistocene
Alluvium
Silt, brown 5 5
Silt, sandy, brown . 7 12
Silt, clayey; contains limy streaks .. 3
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Thickness, Depth,
feet Jeet

Sand. alev, hune (BT 5 20
CRETACED S
Lpper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale, blue gray ... 35

siftv, Tuny

235

12-23.36bbc.————Sample log of test hole in SW NW
NW s, 36, T 12 S, R 23 W, 0.25 mile south of NW
cor. sec. 36, at edge of road near driveway to ficld:
aucered July 1960, Alutude of land surface 2,337.7
teet: depth to water 185 feet.
Thickness, Depth,
feet feet
NEOGENE
Plastiwene
Grand Isdand. Sappa, and Crete formations,
undifferenuated (terrace deposits)

Silt. brown 35 3.5
Siit, sandyv. light brown . 6.5 10
Silt. sandy, clavey, tan 8 18
Clav. silty, tough 4 22
Sand. fine to medium: contains thm

lavers of st 11 33

CEETACEOUS
Upner Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale. blue gray o 5.5 385

12.23.36¢bc.————Sample log of test hole in SW NW
SW osec. 36, T 12 S, R 23 W, 0.32 mile north of SW
cor. <cc. 36, 30 feet south of bridge, at edge of road:
augered Julv 1960, Altitude of land surface 2,301.5

feet: depth to water 3,95 feet,
Thickness, Depih,

fect feet
NEOGENE
P.eistocene
Alluvium
Silt, sandv, brown 3 3
Sand. medium to coarse ... 13 16

fRFTACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, blue gray ..o 2.5 18.5

12-24-1dcc.——Drillers log of test hole in SW SW SE

we. 1. T 12 SR 24 W, 2.5 miles west of WaKeeney;
dri'led July 1954 by Elmer Corder.
Thickness, Depth,
feet Jeet
NEOGENE
Plestonene and Pliocene (undifferentiated)

T, dark 5 S
Clav, brown . S 10 15
Clav, sandy 11 26
Clay, gray 17 43
Limestone. soft 4 47
Clay 16 63
Clav, sandv ... .3 66
L.imestone 1 67
Sand 3 70
Limestone and sand ... 1 7
Limestone, cemented hard .. o4 75
Sand, cemented hard ..o 5 80

CREETACEODLS
Upper Cretaceous

Niobrara Chalk—Smoky Hill Chalk Member

Ouhre e 3 83

12-24-8ddc. Sample log of test hole in SW SE SE
sec. 8, T 12 S, R 24 W, 0.23 mile west of SE cor. sec.
8, at cdge of road: drlled September 1957, Altitude of
land surface 2,507.2 fect; depth to water 77.47 fect.

Thickness, Depih,
feet feer
NEOGENE
Pleistocene
Peoria and Loveland formatons

Silt, reddish brown ... 8

Silt, sandy .o 3 11
Pliocene

Ogallala Formation
Sand, fine to coarses contains thin
lavers of very himy silt .o 4 15

Sand. finc to coarse. and gravel;

contains thin lavers of sift ... 5 20
Sand, finc to coarse: contains a hard

cemented laver 25 to 26 feet .. 11 31
Silt, grav and pink ... 6 37
Silt, pink: contains cemented streaks 9 46
Silt, limy, gray: contains cemented

streaks 57
Sand and gravel: contns thin lay-

ers of silt and cemented streaks . 4 61
Silt and sand, cemented hard ... 4 65

Sand, fine, and lLimy silt: contains
cemented lavers o 6 71

Sand, fine, and grav sl .. 8 79
Silt and sand, limy, cemented h.lrd 2 §1
Sand. fine, silty o 17 98

CRETACEOUS
Upper Cretaceous

Niobrara Chalk—Smoky Hill Chalk Member

Shale, weathered, white ... 1 99
Shale, weathered, vellow and whm 6 105
Shale, vellow and brown ... 4 10
Shale, brown and gray ... 5 T4
12-24-9bcc. Drillers log of test hole in SW SW NW
sec. Y, T 12 S, R 24 W, drilled by Kansas Highway
Department. Depth o water 1928 feet,
Thicknese, Deplk,
feot feor
NEOGENE

Pleistocene and Pliocene (undifferentiated )

Silt and clay . 6.8 6.8
Sand and clay 3.7 10.5
Sand and caliche ... 1.5 12.0
Sand 2.7 14.7
Clav and sand .. .o 103 25.0
Sand; contains clav and caliche ... 2.7 27.7
Sand and clav: contains limy lavers . 148 425
Sand and Timv silt 7.2 49.7
(Lost circulation) ... ... 2.6 523

12-24-13aaa.

Sample log of test hole in NIE NE
NE sce. 13, T 12 S, R 24 W, 75 feet sonth and 8 feet
west of NE cor. see. 130 drilled September 1957, Al-
ttude of land surface 2,462.1 fects depth o water
74.0 feet.

Thicknee, Dorth,
frot feod
NEOGENE
Pleistocene
Peoria and Loveland formations

Silt, dark brown [T | 1
Silt, grav and tan 4 5
Silt, reddish L 4 4

Silte dark tan, and finc to mulnm\
sand 1 10
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Thickness, Depth,
feet feet
Silt, sandy, light tan ... 5 15
Phocene
Ogallala Formation

Silt, very himy, light gray, and fine
to coarse sand ... 3 18
Sand, fine to coarse, and tan silt ... 5 23
Silt, very hmy, sandy, white 2 25
Sand, medium to coarse ... .2 27

Sand and silt, very himy, cemented
hard o 13 40
Sand and silt, cemented very hard .. 3 43
Sand, medium to coarse, and gravel S 4K
Silt, sandy, light tan ... 2 50
Sand, finc to coarse, silty . 2 52
Silt and sand, very limy, cemented . 6 58
Silt, gray to tan . 2 60)
Silt, sandy, gray to tan .. . 10 70

Sand, fine: contains thin lavers of
tan silt 18 8K
Sand, fine, and green silt .. 4 92

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, weathered, gray and white .. 5 97
Shale, brown and dark gray .......... 3 100

12-24-30bccl.———Sample log of test hole in SW SW
NW sec. 30, T 12 S, R 24 W, 0.48 mile south of NW
cor. sec. 30, at edge of road: drilled August 1960.
Altitude of land surface 2,445.4 fect: depth to water

7.6 feet.
Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium
Silg, sandy lower part, dark brown .. 8 8
Sand, fine to very coarse: silty
streaks upper 2 feet, very clean
lower part ... 12 20
Sand, medium to coarse, well sorted,
clean, loose ... 8 28
S:lt, sandy, compact, tan ... 12 40
Silt, sandv: contains thin layers of
fine to medium sand 8 48

Sand. fine to medium, loose ... 3 51
Pliocene
Ogallala Formation
Sand. fine to medium: contains ce-
mented lavers of sandy silt ... 9 60
Sand, fine to medium, cemented . 15 73
CRETACEROUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, dark gray ... 5 80

12-24-32ddd. Sample log of test hole in SE SE SE
we. 32, T 12°S, R 24 W, 50 feet north and 10 feet
wost of center of crossroads; drilled  August 1960.

Alutude of land surface 2,512.9 feet.
Thickness, Depih,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, dark brown . 10 10
Phocene
Ogallala Formation
Silt, very sandy, hmy, cemented .. 6 16

Google
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Thickness, Depih,

feet feet

Sand, fine to coarse, clean .. . 8 24
Silt, sandy, very limy; contains ben-

tomtic clay streaks . 6 30
Silt, tough, limy: contains thin lay-
ers of fAine to coarse sand and

cemented streaks o ... 10 10
Silt, limy, cemented, lower part

very sandy 10 50
Silt, very limy, cemented: contains
thin lavers of fine to very coarse

sand 13 63

Gravel, fine, and very coarse sand,

clean, loose .. 70
Sand, coarse to very coarse, and

gravel, very clean, loose ... .. 100
Sand, fince to coarse, clean, loose ... 10 110
Sand, fine to medium, clean, loose .. 16 126
Sand, finc to medium; contains ce-

mented lavers 14 140
Sand, finc to coarse, clean ... Lo 150
Sand. fAne, loose 10 160
Sand, fine to coarsc, clean, loose ... 10 170

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale, bluc gray and black ... 20 190

12-25-7ddd. Sample log of test hole in SE SE SE
we. 7, T 12°S, R 25 W, 50 feet north and 10 feet
west of center of crossroads: drilled August 1960,
Altitude of land surface 2,581.8 feet.

Thickness, Depih,

feet feer
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, verv sandy lower part, brown
and tan ... 12 12

Phocene
Ogallala Formation
Silt, sandv, limy, very limy lower

part 20
Silt,  sandv,
streaks e 35
Sand. fine to very coarse, and fine
gravel, loose ... 15 S0
Silt, sandv, very limy: contains
streaks of bentonite and hard ce-
mented lavers o 7 7
Sand, fne to very coarse; contains
cemented hmy silt layers 13 70
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, brown and orange tan ... 4 74

12-25-9add. Drillers log of test hole in SE SE NI
sce. 9. T 12 S0 R 25 Wi drilled by Kansas Highway

Department.  Altitude of land surface 2.544.1 fect.
Thickness, Depirh,

feet feee
NEDGENE
Pleistocene and Pliocene (undifferentated)

Soil and sift ... . 122 12.2
(no sample) . . 39 16.1
Sand and caliche .5 18.6
Sand and gray clay .. 7 20.3
Sand and caliche 2 26.5
Caliche and clay .0 275




Hodsorn—Geology and Ground-Water Resources of Trego County, Kansas 59

Thickness, Depth,

feet feet

Sand 9.5 37.0

Sand and zm\el 1.3 38.3

Sand and clav .. 102 48.5
Sand: contains caliche nndules ........ 2.4 50.9
Sand. caliche. and limy silt ... 1.3 52.2
12-25-9bcc. Drillers log of test hole in SW SW

NW sec. Y. T 12 S, R 25 W, drilled by Kansas High-
wav Department. Altitude of land surface 2,496.5 feet.

Thickness, Depth,
feet feet
NPOGENE

Pleistecene and Phocene (undifferentiated)

Silt and clay 12.6 12.6
Sand and clav ... 6.0 18.6
Sand and caliche . 2.1 20.7
(no sample) ... 6.6 27.3
Mortar bed ... 8.4 35.7
Sand N 4.2 399
Sand and l.kl\ 8.8 48.7
Mortar bed 7.2 55.9
Sand and clay

JaVers oo 368 927

12-25-10adc. Drillers log of test hole in SW SE
NE sec. 10. T 12 §, R 25 W: drilled by Kansas High-
way Department. Altitude of land surface 2,539.2 feet.
Thickness, Depth,
feet Jeer
NENCGENE

Pleistocene and Phiocene (undifferentiated )

Silt. clav, and caliche nodules ... 23.3 23.3
Sand. coarse, and clay layers ... 2.5 25.8
Sand, coarse, and gravel; contains

clay lavers oo 1.2 27.0
Sand, medium to coarse; contains

caliche nodules 41.9
Sand and gray clay .. 42.3

12-25-15aaa. Sample log of test hole in NE NE
NE sec. 15. T 12 S, R 25 W, 20 feet south and 10
feet west of NE cor. sec. 15; drilled September 1957.
Aluwde of land surface 2,534.6 fcet; depth to water
54.7 tect.

Thickness, Depth,

feet Jeet
NENGENE
Pleistocence
Peona and Loveland formations
Silt, brown and gray . 6 6
Silt, reddish tan . 8 14
Silt, reddish: contains limy streaks - 1 15
Plhiocene
(jzallala Formation

Sand, silty, very imy __.......... 8 23
Silt. very limy, white, and fine sand 6 29
Sand, fine 0 coarse ........ 11 40

Silt, sandy. very limy, llght tan and
PINK e 8 48

Silt, sandv, very limy, white; con-
tains cemented streaks .. 8 56
Sand, medium to coarse .. 1 57
Sand, limy, cemented hard . .2 59
Sand. fine, and very limy silt .. .11 70

Sand., medium to coarse, and very
hmy silt 8 78

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member

Google

Thickness, Depth,
feet feet
Shale, vellow 99
Shale, brown and dark gray 4 103

12-25-18bbb. Sample log of test hole in NW NwW
NW sec. I8, T 12 S, R 25 W drilled September 1957,
Alutude of land surface 2,583.5 feet; depth to water
57.68 feet.

Thickness, Depth,

feet Jeet
NEOGENE
Pleistocene
Pcoria and Loveland formations
Silt, dark brown e 2 2
Silt, reddish tan ... . 12 14
Silt, very sandy, reddish brm\n
contains a very limy layer at 16
feet e 4 18
Pliocene
Ogallala Formation
Silt, very limy, and fine to coarse
SANA oo 6 24
Silt, sandy, limy: contains umcntcd
streaks 6 30
Sand, finc, and pink silt ... 4 34
Silt, very limy, and fine sand .......... 4 38
Silt, pink, and fine sand ... ... 3 41
Silt, limy, pink and white, and fine
sand e 5 46
Sand, fine to coarse ..o 1 47
Silt, sandy, limy, brown and white:
contains cemented streaks ... 2 49
Sand and silt, cemented very hard .. 3 52
Sand, fine to coarse, and hmy silt .. 4 56
Sand, fine to coarse, limy: contains
cemented streaks . 6 62
Sand and gravel, very limy, ce-
mented ..o 9 71
Silt, sandy, red tan and white ....... 1

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, wcathered, yellow and white 6 78
Shale, brown and dark gray ... 2 80
12-25-24ddd. Sample log of test hole in SE SE SE

sec. 24, T 12 S, R 25 W, 40 feet north and 10 feet
west of center of crossroads: drilled August 1960,
Altitude of land surface 2,449.1 fect; depth to water
14.6 feet.

Thickness, Depth,
feer Jee!
NEOGENE
Pleistocene
Alluvium

Silt, sandy. lower part, brown and
BAN i e, 10 10

Silt, sandy, heavy, tough ... .. 5 15
Sand, fine to very coarse ... 3 20
Sand, medium to very coarse, clian,

loose oo .10 3
Sand, fine to very coarse. Joose:

contains small amount fine gravel 10 40
Sand, fine to medium, well sorted,

clean, loose ..o 18 58

Pliocene
Ogallala Formation

Silt, sandy, very limy: contans thin

lavers of hne to coarse sand and

cemented streaks o C 14 72
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Thickness, Depth,
jeet jeet
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale, brown and gray ... ... ] 80
12-25-25ada.————Sample log of test hole in NE SE NE

sec. 25, T 12 S, R 25 W, 0.3 mile south of NE cor. sce.
25 and 20 feet west of road center: drilled Auzust
1960. Altitude of land surface 2,445..5 fect: depth o
water 10.7 feet.

Thickness, Depih,

feet feet
NEOGENE
Pleistocene
Alluvium
Silt, dark brown ... 10 10
Silt, sandy. light brown 7 17

Sand, medium to very coarse, and
fine gravel. clean, loose -............ 8§ 25

Sand, finc to very coarse, clean,

100S€ oo 9 34
Sand, finc to medium, loose: con-

tains brown blocky silt from 34

to 36 feet and from 46 to 47 fect:

lower part contains  cemented

JaVETS oo 14 48

Phiocene
Ogallala Formation

Silt, sandy, tan 60
Silt, very limy . . 62
Sand, fine to medium ... 2 64
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, brown and gray ... .6 70

12-25-31ddd.
31, T12 S, R 25 W,

west of center of crossroads:
titude of land surface 2,568.2 feet.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Peorta and Loveland formations
Silt, sandy, light tan ... 9 9
Phiocene
Ogallala Formation
Silt, very sandy, tough: contains
limv streaks oo 11 20

Silt, sandy, Limy: contains lavers of

fine to coarsc sand ... 35
Sand, hAne to very coarse: contains

thin lavers of cemented silt ... 12 47
Silt, sandy. very limy, cemented

hard oL 3 50
Sand, fine to veryv coarse, and fine

gravel: contains cemented streaks

of limv silt ... ! 5 55
Silt, very limy, cunun((l hlrd 3 58
Sand. medium to very coarse, :lnd

fine gravel, clean, loose ... 9 67
Silt, verv limv, cemented hard .0 2 69
Gravel, fine and very coarse \dnd

clean, loose oo 7 76

CRETACIOUS
Upper Cretaceous
Niobrara Chalk—Smoky Tl Chalk Member

Shale. chalky, orange and cream tan 14 a

Google

——Sample log of test hole in SE SE SE
50 feet north and 10 feet
drilled August 1960, Al-

Kansas Geol. Survey Bull. 174, 1965

13-21-5bbc.———Drillers log of test hole in SW N'W
NW see. 5, T 13 S, R 21 W, drilled June 1961 by
Burcau of Reclamaton.  Altwde of land surface

2.268.7 feet: depth to water 20.2 feet.
Thickness, Depth,
Jeet Jeer
NTOGENE
Pleistacene
Peoria and Loveland formations
Silt, reddish brown ... ] 10
Terrace deposits of Nnbr.lsl\.m( ) age
Sand, finc to medium:  contains
small amount coarse sand and
fine gravel .. 16 26
CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smaoky Hill Chalk Member
Chalk, weathered, vellow ... 24 50
Niobrara Chalk—Fort Hays Limestone Member
Chalk, gray 21 71

13-21-7aaa. Sample log of test hole in NE NE NE
see. 7, T 13 S, R 21 W, ncar bridge; hand augered

June 1958, Alttwde of land surface 2,233.4 feet; drv
h()IC.

Thickness, Dcpith,

feet fee:
NIEOGENE
Pleistocene
Pcoria and Loveland formations
Silt. sandy, dark brown . 25 2.5
Silt, sandy, tan ... 1.1 3.6
Grand Island, Sappa, and Crete formations,

undifferentiated (terrace deposits)
Sand, finc to coarse, silty ... 3.6 7.2
Silt, light tan ... 0.1 7.3
Sand, finc to coarse, silty 0.7 8.0
Silt, very sandy ... 1.6 9.6
Sand. fine, clean .. 0.3 9.9
Sand, silty, tan ... 0.3 10.2
Sand, finc to medium, clean .. 1.0 11.2
Sand, fine, and gravish-green silt .. 1.7 12.9
Sand, medium to coarse, slightly ce-

mented L 3.0 159
Sand, medium to coarse, and coarse

gravel: contains cemented layers .. 0.9 16.8
Silt, sandy, dark brown 14 18.2

13-21-8abb.
NE scc. 8, T 13 S, R 21 W,
Burcau of Reclamation.  Alutude of
2.249.3 feet.

—Drillers log of test hole in NW N'w
drilled June 1961 by
land surface

Thickness, Depth,

feci Jee:
NEOGENE
Pleistocene
Peorta and Loveland formations
Silt, light brown 7 7
Silt, dark brown 3 10
Silt, reddish brown .. 8 18
Silt. sandv, reddish brown . L 12 30
Terrace deposits of Nebraskan(?) age
Sand, medium to coarse, ¢lean L. 2 32
Clav, brown 1 33
Sand, medium, clean 2 33
Clav, light brown 2 37
Sand. medium, silty 1 38
Sand, clean . 4 42
Sand. tinc to coarse, clean ... 5 47

CRFETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
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Thickness, Depth,
feet feet
Chalk, weathered, vellow . 47 58

Nibrara Chalk—Fort Hays Limestone Member

Chalk, gray 73

13-21-8dad.———Dinllers log of test hole in SE NE SE
wos S T 13 S0 R 21 WL dnilled Fune 1961 by Burcau
of Reclamanon. Alutude of land surface 2,223.2 feet;
deyth to water 43.0 feet.
Thickness, Depih,
Ject Jeet
NIRRT
Pestiaine
Grand Island. Sappa, and Crete formations,
undiffcrentated (terrace deposits)

Silt. hirht brown 4
Silt, reddish brown 24
Sand. fine to medium, clean .. 2 26
Sand. very hne, silty L1 27
sand. fine to medium, clean ... 5 32
Sand, medium to coarse, clean . 1 33
Sit. sandv, brown 4 37
Sand. fine, silty 5 42
Sand, fine to medium, clean 3 45
Sand. fine, silty 4 49
Volcamie ash, verv lig

0.2 foot contains brown clay . 1 50
Sand. fine to medum, clean 62

CRETACHMOD S
Ujyer Cretaceous
Nsbrara Chalk—Fort Havs Limestone Member
Chalk, hard, gray ... 48 110
Carhite Shale
Shale, very dark gray ... 31 141
13-21-8ddd.————Sample log of test hole in SE SE SE
sec. 5. T 13 S0 R 21 W, 50 feet west and 10 feet north

ot center of crossroads; drilled September 1960, Alu-
tude ot land surface 2,205.9 fect; depth to water 28.2
feet.
Thickness, Depth,
feet feet
NEOGENE
Picistowene
Grand Isand, Sappa, and Crete formations,
undhifferenuated (terrace deposits)

Silt, <andv, brown: lower part light

brown e, 9
Silt, heavy, dark brown 3 12
Silt, clavey, tugh, hight brown ... 13 25
Sand, madium o very coarse, clean,

loose: contains small amount tine

wravel 36
Silt, heavy, (hrI\ hIU( gray .. 42
Gravel, fine o medium, Jnd vgr)

coarse sand 3 45

FEPTACHOUS
Urper Cretaceous
Nicobrara Chalk—Smoky Hill Chalk Member

Shale, hght gray upper part, gray

lower  part; contains  hard  ce-

mented layer upper 2 feet ... 15 60

13.21-16bab.———
NW osee. 160 T 13 S, R 21 W, drilled July
burcau ot Reclamation.  Alttde  of  land
2213.4 feet: depth to water 49.7 fect.

1961 by

Google

Drillers log of test hole in NW NE

surface
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Thickness, Depih,
fect Jeet

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
umhﬂcr(nlm!ul (terrace deposits)
Silt, light brown .. 8 8

Silt, reddish brown . 7 15
Sand, fine to medium, clean . 6 21
Silt, compact 8 29
Sand, hne to medium, clean . R ) Eh
Silt, hght brown ... . .20 68
Sand, clean 1 6

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Fort Hays Limestone Member

Limestone, shaly, gray ... 34 103
Carhile Shale
Shale, very dark gray ... 22 125

13-21-16bcb.———Sample log of test hole in NW SW
NW see. 16, T 13 S, R 21 W, 0.27 mile south of NW
cor. scc. 16, at edge of driveway to farm home: drilled
September 1960, Altitude of land surface 2,203.0 feet.
Thickness, Depth,
feet feer
NFOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated  (terrace deposits)
Silt, sandy lower part, light brown .. 10 10

Silt, very sandy, light tan ... 10 20)
Sand, medium to very coarse, and

fine gravel; upper part contains

limy silt layers; lower 2 feet ce-

mented e 8 28

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, gray ... 12 40
13-21-16cbc.————
SW osee. 16, T 13
16, 35 feet south of bridge, at edge of road:

Sample log of test hole in SW NW
S, R 21 W, 0.3 mile north of S\W

cor. sec.
augered July 1960, Altitde of land surface 2,173.0
teet.
Thickness, Depih,
feet Jeor
NEOGENE
Pleistocene
Alluvium
Sand, medium to coarse, clean ... 3 3
Sand, coarse to very coarse, clean 5 8
CRETACROUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, blue gray 5.5 13.5
13-21-16dad.——Dirillers log of test hole in SE NF SE
sec. 16, T 13 S, R 21 W, dnlled August 1961 by
Burcau of Reclamation.  Alurade of land  surface
2.190.3 fect: depth to water 29.8 fect,
Thickness, peh,
Jeot foer
NEOGENE
Pleistocene
Grand Island, Sappa. and Crete formations,
undifferentiated  (terrace (IL'pn\ilh)
Silt, brown 6 6
Silt. sandy, brown: contains \nnll
amount of chalk gravel at base . 2 8
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Thickness, Depth,

feet feet

Silt, sandy, brown ... 17 25
Sand, fine to medium, and chalk

gravel 27

Sand, fine, silty
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Fort Hays Limestone Member
Chalk, weathered, light yellow ... 34 66
Carlile Shale
Shale, very dark gray; contains 0.5

foot fine sand at top .................. 3 69
13-21-16dbb. Drillers log of test hole in NW NW
SE sec. 16, T 13 S, R 21 W, drilled July 1961 by
Burcau of Reclamation. Altitude of land surface

2,183.9 feet: depth to water 20.6 feet.
Thickness, Depih,

feet feer
NEOGENE

Pleistocene

Alluvium
Silt, clayey ... 2 2
Silt, light brown ... 5 7
Silt, very dark brown .4 11
Silt, dark gray ... 9 20
Silt, dark brown ... 7 27
Silt, very dark brown _. .4 31
Sand, fine to medium, clean ... 9 40

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Fort Hays Limestone Member
Chalk, vellow and light gray ... 28 68
Carlile Shale

Shale, very dark gray 91

13-21-16dda. Drillers log of test hole in NE SE SE
sec. 16, T 13 S, R 21 W, drilled August 1961 by
Burcau of Reclamation.  Altiude of land surface
2,187.3 feet; depth to water 26.0 fect.
NEOGENE Thickness, Drepth,
feet feet
Pleistocene
Grand Island, Sappa, and Crete formations.
undifferentiated (terrace deposits)

Silt, dark brown ... 2 2
Silt, brown ... .25 27
Silt, sandy, hght 3 30
Silt, brown ... 4 34
Silt, dark brown 3 37
Silt, brown ... 3 40
Silt, sandy, very dark brown 7 47
Sand, fine to medium, clean ... 13 60
CRETACEOUS
Upper Cretaccous

Niobrara Chalk—Fort Hays Limestone Member
Chalk, wcathered, dark gray ... 2 62

Carlile Shale
Shale ..o 2 64

13-21-17daa. Sample log of test hole in NE NE SE
sec. 17, T 13 S, R 21 W, (.45 milc north of SE cor.
sec. 17, 500 feet north of bridge, at edge of road:
augered July 1960, Altitude of land surface 2,186.0
feet: depth to water 15.35 fect.

Thickness, Depth,

Jeet feer
NEOGENE
Plestocene
Alluvium
Sand. very fine, silty 3.5 35

Google

Kansas Geol. Survey Bull. 174, 1965

Thickness, Depih,
feet Jeet
Sand, fine to medium, silty ... 6.5 10
Silt, heavy, tan brown ... .. 2 12
Sand, medium to coarse, clean 4 16

Sand, medium to very coarse, Llcan 9 25
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, chalky, light gray ... . 35 285

13-21-17dda. Sample log of test hole in NE SE SE
sec. 17, T 13 S, R 21 W, 0.18 mile north of SE cor.
sec. 17, 250 feet south of driveway to farm home, at
cdge of road: augered July 1960. Altitude of land
surface 2,193.3 feet: depth to water 20.1 feet.

Thickness, Depih,

feet feer
Road All ... ... 5 S
NEOGENE
Pleistocene
Alluvium

Silt, tan brown ...
Silt, light tan ..
Silt, sandy, tan: contains streaks of

silty clay o e 1.5 20
Sand, fine to coarse, silty
Silt, clayey, tan
Sand, medium to very coarse, clc‘an 13 40

CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smuoky Hill Chalk Member

Shale, chalky, light blue gray ... 35 435

13-21-20aad. Sample log of test hole in SE NE NE
sec. 20, T 13 S, R 21 W, 0.2 mile south of NE cor.
sec. 20, at edge of road; augered July 1960. Altitude
of land surface 2.209.6 feet.
Thickness, Depth,
feet feer
NEOGENE
Pleistoccne
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, brown ..
Silt. sandy, tan bmwn
Silt, clayey, tan: contains small
amount sand ... 8 15
CRETACEOUS
Upper Cretaccous
Niobrara Chalk—Smoky Hill Chalk Member
Clay, limy, pink and gray (wecath-
ered chalk) ...
Shale, chalky, blue gray ...

~r\v

5 20
535

13-21-21bbb. Sample log of test hole in NW Nw
NW sec. 21, T 13 S, R 21 W, 25 fect south and 8 feet
cast of center of crossroads: augered July 1960. Alu-
tude of land surface 2,197.6 fect: depth to water 22.65
feet.

Thickness, Deprh,

Jeet Jeer
Road Al e 3.5 35
NFOGENE
Pleistocene
Alluvium
Silt. tan brown ... 5 8.5
Silt, shghtly sandy, tan 6.5 15
Silt, tough, tan brown ] 25
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Thickness, Depth,
feet Jeet
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Clav (weathered chalk) V] 35
Chalk. Iight gray 8.5 43.5

13-21-26ddd. Sample log of test hole in SE SE SE
sec. 2600 T 13 S0 R 21 W, 150 feet north of SE cor.
sec. 26, at edge of road: drilled September 1960, Alti-
tude of land surface 2,30%.2 feet; depth to water 23.65
teet.

Thickneis, Depth,

Jeer feet
NEOGENE,
Pliwene
Ozallala Formaton
Silt, sandv, light brown ... ... 10 10
Sand. hne to coarse; contains limy
lavers 15
Silt, sandy, limy, cemented .~ 5 20
Sand, hne, very siltv, imy 10 30
Sand. ftine to medium, silty, ce-
mented 10 40
Sand, fine to coarse, limy, cemented 8 48

CREFTACEOU S
Upper Cretaceonus
Nibrara Chalk—Smaoky Hill Chalk Member
Shale, dark grav ... 7 55

13-21.-29ada. Drillers log of test hole in NE SE NE
we. 29, T 13 S, R 21 W, drilled July 1961 by Burcau
of Reclamaton.  Alttude of land surface 2,384.0 fect.

Thickness, Depth,

feet Jeet
NEOGENE
Pliccene
Cueallala Formation

Limestone, hard, Light gray ... 5 5
Silt. sandv, lightly cemented ... 12
Sand, fine to medium, loose 23

Sand. fine, and silt; contains limy
Javers o 5 28

Sand, fine: contains cemented limy
lavers oL 18 46

Limestone, sandy, hard, very light
REAY e 6 52
Silt, sandy: contains cemented layers 4 56
Limestone, sandy, hard, gray . 4 60
Silt, limy, gray . 2 62
Silt. sandv: contains cemented 5 67
Sand. hne to medium 1 68
Silt, sandy. gray 1 69
Silt. bght vellow 3 72
Silt, sandyv, light green ... 6 78
Sand, fine o medium, loose . 94

fRETACFOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Chalk, gray to white ... 46 140

13-21-31bbb. Sample log of test hole in NW NW
NW sec. 31. T 13 S. R 21 W, 25 feet cast and 10 feet
south of center of crossroads: drilled September 1960.
Alutude of land surface 2,360.0 fect: depth to water
285 feet.

Google

Thickness, Depth,

feer Jeet
NEOGENE
Phiocene
Ogallala Formation
Sand, fine to very coarse, and fine
gravel; upper 2 fect silty, lower
part cemented .....ooooiieeeieiinn L 10 10

Silt, limy, sandy, cemented ... 10 20
Sand, medium to very coarse, and
fine to medium gravel
Silt, clayey, tough ...
Sand, fine to very coarse, anc
gravel; contains limy streaks ... 7 47
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale, clavey, weathered, light tan .. 13 61)

Shale, chalky, light gray ... 10 70

Shale, chalky, gray ... 5 75
13-22-8aad. Sample log of test hole in SE NE NE

sec. 8, T 13 S, R 22 W, ncar edge of terrace, at cdge
of road: drilled October 1957. Altitude of land surface

2,280.6 feet; depth to water 15.6 feet.
Thickness, Depth,

feet feer
NEOGENE
Pleistocene
Alluvium
Silt, brown ... 3
Silt, tan .......... 7
Silt, dark brown 8
Silt, tan ... 12
Sand, fine to coarse, and gravel ... 15
Silt, brown ... 22
Silt, blue gray 25
Silt, brown ... 28
Silt, blue gray 34
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Limestone, shaly, gray ... 6 40

13-22-8ada. Sample log of test hole in NE SE NE
sec. 8, T 13 S, R 22 W, 200 fect south of bridge, at
edge of road: drilled October 1957, Alutude of land

surface 2,277.3 feet: depth to water 9.05 feet.
Thickness, Depih,

feet feer
NEOGENE
Pleistocene
Alluvium
Silt, sandy, dark brown .. 5 5
Sand, fine, silty ... 5 10
Sand, fine to coarse ... 6 16
Silt, blue gray 9 25

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Limestone, shaly, gray ... 3 30

13-22-8add. Sample log of test hole in SE SE NE
sec. 8, T 13 S, R 22 W, at edge of road: drilled
October 1957, Altitude of land surface 2.273.9 fect;
depth to water 8.94 feet.

liickness, Depth,
Jeet feer
NEOGENE
Pleistocene
Alluvium
Sand. fine, and durk wn sile . 4 4
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Thickness, Depth,
feet feet
Silt, dark tan: contains thin lavers
of chalk gravel 7 11
Sand, hnc to course ..o, . 8 19
Sand, fine to coarse, and chalk
gravel; contains layer of  blue-
gray silt .o 11 30
Sand, fine to coarse; contins a
small amount of blue-gray silt ... 7 37
CRETACLROUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shule, dark gray 8 45

13-22-12bbb. Sample log of test hole in NW NW
NW sce. 12, T 13 S, R 22 W drilled October 1957,

Altitude of land surface 2,281.0 fect.
Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, dark brown . 3 3

St N s 6 Y
Grand Island, \mm, and Crete formauons,

undifferentiated  (terrace deposits)

Sand and gray silt, limy: contains

cemented  streaks 13
Silt, sandy, tan 17
Sand, fine to coarse . 19
Silt, sandy, tan ... 21
Silt, sandy, tan; contains u.mumd

limy lavers 4 25
Sand, finc to medium, and tan silt;

contains cemented by layers .. 4 29
Silt, sandy, hght tan; contains ce-

mented limy lavers . 7 36
Sand, coarse, and vellow sile .. 1 37
Sand, fine to coarse, and chalk gr.lv—

el; contains cemented limy silt ... 5 42
Gravel, chalk, and medium to coarse

SANA e 5 47

CRETACLOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, weathered, yellow U | 48
Shale, dark gray ... 2 50

13-22-29ccc. Sample log of test hole in SW SW
SW osee. 29, T 13°S, R 22 W, 25 feet cast and 10 feet
north of center of crossroads: drilled September 1960,
Altitude of land surface 2,412.0 fect.

Thickness, Depth,

Jeet Jees
NFOGENE
Phocene
Ogallala Formauon

Silt and fine to coarse sand., limy ... 10 10
Sand and himy silt, cemented . 10 20
Gravel, fine, and very coarse sand .. 15 35
Silt, very himy, cemented e 5 40
Silt, sandv, limy 10 50
Sand. finc to coarse, limy, cemented 10 60

Gravel, medium to fine, and coarse
SN e 10 70
Sand, medium to very coarse, clean 10 K0
Sand, finc to coarse, clean o 10 90

CRITACLOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, weathered., hght gray o 14 104
Shale, dark grav .o 6 110
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13-23-2bbb. Sample log of test hole in NW NW
NW sec. 2, T 138, R 23 W, 40 feet cast of NW cor.
see. 2, at edge of road: dnlled September 1960.  Alu-
tude of land surface 2,400.0 feet; depth to water 42.0
feet.

Thickness, Depth,

feet feer
NEOGENE
Phiocene
Ograllala Formation
Silt, himy, light brown ... . 6
Silt, very limy, light gray to white .. 5 11
Sand, fine, silty oo 9 20
Silt and fine sand, limy; contains
cemented streaks o 9 29
Sand, hne to very coarse, loose; con-
tains small amount tine gravel ... 14 43

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, clayvey, tough, light gray and

brown 50
Chalk. white and light gray ... 8 58
Shale, chalky, gray .o 7 65

13-23-28ddd. Sample log of test hole in SE SE SE
sec. 28, T 13 S. R 23 W, 35 feet west and 15 fect
north of center of crossroads: drilled September 1960.
Altitude of land surface 2,309.5 feet.

Thickness, Depth,

Jeet Jeer
NEOGENE
Pliocene
Ogallala Formation
Silt, light brown .10 10
Sand, fine to coarse, silty, limy ... 12 22

CRFTACEOUS
Upper Cretaceous
Niobrara Chatk—Smoky Hill Chalk Member
Shale, dark gray ... 8 30

13-24-1aaa.

sec. 1, T

Sample log of test hole in NE NE NE
13 S, R 24 W, 500 feet west and 5 feet

south of NE cor. sec. 1: drilled October 1957. Alu-
tude of land surface 2,437.2 feet.
Thickness, Depth,
Jeet feer
NEOGENE
Pliocene
Ogallala Formation
Silt, WD e 3 3
Silt and fine sand; contains limy
streaks L e 3 6
Silt, tan .2 8
Silt, tan, and fine to medium sand .. 2 10
Sand and gravel o 2 12
Silt, very limy, and medium to
coarse sand; contains a  small
amount of gravel ... 4 16
Silt, white, yvellow, and dark gray;
contains limy lavers 8 24
Sand, fine to coarse, and gr
white  silt:  contains  a  small
amount of gravel L. 6 30
Sand. fine to coarse: contains a
small amount of gravel ... 10 30
Sand, fine to coarse, and gravel .o 14 54
Silt, vellow and dark gray .4 58
Gravel, contains lavers of silt . 2 60
Sand, fine to coarse: contains lJ\m
of silt and a small amount of
gravel s 10 70
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Thickness, Depth,

feet feet

Sand, fine to coarse, and tan and
gray silt oo 15 85
Sile, sandy, limy, white and tan .... 12 97

TEFETACEOUS
Upper Cretaceous
Ninbrara Chalk—Smoky Hill Chalk Member
Shale, dark gray oo 3 100

13-24-29ccc. Sample log of test hole in SW SW
SW osec. 29, T 13 S, R 24 W, 50 feet cast and 25 fect
north of center of crossroads; drilled August 1960.

Altitude of land surface 2,393.4 feet.
Thickness, Depth,

feet feet
NFOGENE
Plestocene
Peorta and Loveland formations
Sit, hcavy, dark brown ... 5 5
Silt, light tan ... - 5 10

Stit, sandy, tan
CRETAC EOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, chalky, cream tan ................ 12 30

13-24-36aaa. Sample log of test hole in NE NE NE
sc. 36, T 13 S, R 24 W, 75 feet west and 20 feet
south of center of crossroads; drilled September 1960.
Alutude of land surface 2,371.8 feet; depth to water
9.3 feet.

Thickness, Depth,
feet Jeet
CRETACENUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Silt, dark brown 7 7
Shale, weathered, light gray 4 11
Shale, dark gray 9 20

13-25-2bbb. Sample log of test hole in NW NW
NW sec. 2, T 13 S, R 25 W, 30 feet cast and 8 feet
wouth of NW cor. sec. 2; drilled September 1957.
Alutude of land surface 2,518.5 feet; depth to water
65.8 feet.

Thickness, Depth,

Jeet Jeer
NIOGENE
Phocene
Ogallala Formation
Silt, brown wupper part and tan
lower part 5 5
Sand. fine to coarse ... 1 6
Silt, limy streaks, tan .. 1.5 75
Sand, fine to coarse, limy streaks .. 1 8.5
Silt, tan 55 14
Sand. fine 10 COArse .oeeeeeenenccae 4 18

Sand and silt, limy, cemented hard;
contains a very hard cemented
limy bed at top .. .. 6 24

Sand, fine to coarse . 5 29
Silt and fine to coarse sand, limy;

contains thin cemented laycrs e 95 38.5
Sand, fine to coarse, and limy silt,

cemented 6.5 45
Silt, sandy, limy streaks, tan and

white 3 48

Sand, fine, and tan to pink silt ...... 15 63
Sand, fine, limy streaks; contains
cemented layers .oooooeecceciiennenn. 16 79
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Thickness, Depth,

feet feet

Silt, yellow tan ....oocooooiiiieeeee 7 86

Silt, sandy, very limy, white 6 92

Silt, and fine sand, limy ... 5 97

Limestone, hard ........ 1 98

Silt, soft, reddish ... 5 103

Silt, sandy, reddish tan 5 108

Silt, sandy, gray ........ 6 114

Sand, medium to coarse .................. 5 119

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, weathered, light tan to white

in upper part, brownish in lower 11 130

Shale, brown ... 7 137

13-25-14bbb. Sample log of test hole in NW NW
NW sec. 14, T 13 S, R 25 W, 30 feet south and S fcet
cast of NW cor. sec. 14; drlled September 1957.

Altitude of land surface 2,489.6 fect.
Thickness, Depth,

feet Jeet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, brown 2 2
Silt, dark gray ... 3 5
Silt, reddish tan ..o 7 12
Pliocene

Ogallala Formation

Sand, medium to coarse, and gravel,

limy streaks .eoeeoeoeeereeeeeene 3 15
Sand, medium to coarse, and light

tan to vyellow silt; contains a

small amount of gravel ............... 6 21
Sand, fine to coarse, and fine gravel;

contains thin layers of tan to

tyellow silt oo 12 33
Sand, fine to coarse, and gravel 2 35
Silt, tan, white and dark gray ........ 9 44
Sand, fine to coarse, and very limy

silt; contains cemented layers ... 8 52

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member

Shale, weathered, tan and white ... 12 64
Shale, tan and brown .. 6 70
Shale, brown and dark gray ......... 10 80

13-25-14ccc. Sample log of test hole in SW SW
SW sec. 14, T 13 S, R 25 W, 25 fect north and 5 feet
cast of SW cor. sec. 14; drilled August 1957, Altitude

of land surface 2,458.4 fcet.
Thickness, Depih,

feet feet
NEOGENE
Plcistocene
Peoria and Loveland formations
Silt, brown 2 2
Silt, tan; contains a thin layer of
gravel and sand at base ............ 3 5
CRETACEOUS

Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Mcember

Chalk, weathered, shaly ... 2 7
Chalk, hard 3 10
13-25-19aaa. Sample log of test hole in NE NE NE

sec. 19, T 13 S, R 25 W, 30 fect west and 10 feet
south of center of crossroads; drilled September 1960).
Altitude of land surface 2,450.4 fect.
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Thickness, Depth,
feet feer
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, dark brown ... 5 5
Pliocene
Ogallala Formation
Silt, sandy, very limy ... 7 12

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smoky Hill Chalk Member
Shale, creamy tan ...l 8 20

14-20-31cce. Sample log of test hole in SW SW
SW scc. 31, T 14 S, R 20 W, Ellis County (Leonard
and Berry, 1961, p. 116); jetted September 1950.
Altitude of land surface 2,018.1 fcet; depth to water

8.2 fect.
Thickness, Depth,

feet Jeet
NEOGENE
Pleistocene
Alluvium
Silt, calcarcous, dark gray ... 1 1
Clay, silty, soft, calcarcous, light
BIAY oo 8
Sand, medium to coarse; contains
some gravel ... 6 14
Gravel and sand ... 4 18

14-21-25¢cc. Sample log of test hole in SW SW
SW sec. 25, T 14 S, R 21 W (Leonard and Berry,
1961, p. 120); jetted September 1950. Alttude of
land surface 2,073.4 feet; depth to water 12.9 fect.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, clayey to sandy, calcarcous,
dark brown 6

Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Sand, medium ... 5 11
Sand and gravel ... 5 16

14-21-25ddd. Sample log of test hole in SE SE SE
sec. 25, T 14 S, R 21 W (Lconard and Berry, 1961,
p. 120); jetted September 1950. Alutude of land
surface 2,106.2 feet: depth to water 12.2 feet.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Peoria and Loveland formations

Silt, calcarcous, tan 1 1
Silt, calcarcous, dark gray . 8 9

Silt, clayey, blocky, calcarcous, N
brown 18 27

14-21-26daa. Sample log of test hole in NE NE SE
sec. 26, T 14 S, R 21 W (Lconard and Berry, 1961,
p. 120); jetted September 1950, Altitude of land sur-
face 2,100.6 fect; dry hole.

Thickness, Deprh,

feet feet
NEOGENE
Pleistocene
Peorta and Loveland formations
Sail, silty, black 2 2
Silt, loose, dark gray 3 5
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Kansas Geol. Survey Bull. 174, 1965

Thickness, Depth,

Jeet fect
Silt, hard, blocky, dark brown ........ 2 7
Silt, loose, clayey and sandy, tan ... 12 19

14-21-27add. Sample log of test hole in SE SE NE
sec. 27, T 14 S, R 21 W, 0.48 mile south of NE cor.
sec. 27, at edge of road (Leonard and Berry, 1961, p.
121); drilled October 1949. Altitude of land surface

2,108.4 feet: depth to water 76.7 feet.
Thickness, Depth,

feer fect
Silt, black, dark brown (road fll) .. 2 2
NEOGENE
Pleistocene

Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, brown, and angular limestone

gravel 2 4
Silt, plastic, tan to brown ... 6 10
Silt, sandy, rusty brown . 3 13
Silt, plastic, buff ... 8 21
Gravel  (limestone pebbles), and

brown silt 4 25
Silt, plastic, clayey, gray .. 3 28
Gravel, medium to fine; contains

some coarse arkosic sand ... 7 35
Gravel, medium to coarse . 2 37
Gravel, medium to coarse, arkosic .. 2 39
Silt, calcareous, gray white .......... 6 415
Silt, calcareous, gray white to buff .. 5 50
Silt, calcarcous, gray white to cream

color 5 55
Silt, calcarcous, white ... 8 63
Gravel (limestone  pebbles); con-

tains some gray silt ... 4 67
Clay, gray, and silt; contains lime-

stone gravel ..o 3 70
Gravel, fine to medium, pebbles of

limestone and quartz ... 4 74
Gravel, medium to coarse, pcbbles

of limestone and quartz, and

ray St oo 4 78
Gravel, fine to coarse, pcbbles of

limestone and quartz ... 6 84
Gravcl, coarse, pebbles of limestone

and QUATTZ .ooeeceeeieeee 5 89
Gravel, medium to finc, pebbles of

igncous rock ... 2 91
Gravel, coarse to fine, pebbles of

igneous rock and limestone ... 2 93

CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, pliable, plastic, calcarcous,
bIUE e 2 95

14-21-27dda. Sample log of test holc in NE SE SE
sec. 27, T 14 S, R 21 W (Leonard and Berry, 1961,
p. 121): jetted September 1950. Altitude of land sur-
face 2,099.5 feet; depth to water 27.3 feet.
Thickness, Depth,
fect feet
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, calcareous, light gray ... 3 3
Clay. calcareous, light tan; contains

coarse sand oo 14 17
Sand, coarse to very coarse, poorly
sorted; contains some gravel ... 13 30
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14.21-28cbb. Drrillers log of observation well in 7"")‘(‘(‘:"'-‘“ DI'eI:/h
NW NW SW scc. 25, T 14 S, R 21 W, drilled March N
: . NEOGENE
1961 bv Burcau of Reclamation. Altitude of land sur- Pleistocene

tace 2,118.2 feet; depth to water 35.8 feet.
Thickness, Depth,
feet feer
NEOGENE
Pientrcene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Siit, light reddish brown ................ 5 5
Silt. <andv, fine to medium, light
brown ... 35 8.5

Sand. fine to coarse, light brown;

contains chalk pebbles .............
Sand. fAne to coarse, silty, gray

brown e, 18 37

CEETACEOUS
Upper Cretaceous
Cuarlile Shale

Shale, firm, blue gray ... 1.6

10.5 19

38.6

14-21-28¢cb. Sample log of test hole in NW SW
SW osee. 28, T 14 S, R 21 W (Leonard and Berry,
1961, p. 122): jetted August 1950. Altitude of land
wrface 2.096.7 fect; depth to water 12.5 fect.

Thickness, Depth,
feet feet

NI ENE
Pleistocene
Grand Island. Sappa, and Crete formations,
unditfferentiated (terrace deposits)

Silt, calcarcous, tan ...oooveeeeennennnee. 1 1
Clav, calcareous, tan to gray; con-
tains some sand ... 6 7
Sand, very coarse; contains gravel .. 12 19
Driven from 19 to 25 feet .............. 6 25
14-21-30cdd. Sample log of test hole in SE SE SW

we. 30, T 14 S, R 21 W (Leonard and Berry, 1961,
. 1225 jetted July 1950. Alttude of land surface

21654 fect: depth to water 13.08 feet.
Thickness, Depth,

feet feer
NINGENE
Pleistocene
Alluvium
Silt. dark brown 1 1

Sand, silty, tan 16
1 RFITACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue . 0.8 16.8
14-21-30dad. Sample log of test hole in SE NE SE

«c. 30, T 14 S, R 21 W (Lconard and Berry, 1961,
o, 122): jetted September 1950. Aldtude of land sur-
fice 2.122.7 feet: dry hole.
Thickness, Depth,
feet feer

NFOGENE
Plaistecene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, black 3 3
Silt. sandy, tan [ 5 8
Sand, coarse to very coarse; con-

tains a few pebbles ..ol 13 21

14.21-30ddd. Sample log of test hole in SE SE SE
wc. 30. T 14 S, R 21 W (Leonard and Berry, 1961,
p. 122): jetted July 1950. Altitude of land surface
2,112.9 feet: dry hole.
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Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Sile,

black; contains some very
coarse sand ..o 3 3
Sand, very coarse; contains some
gravel ... 7 10
Gravel ... 0.5 10.5
Sand, medium e 15 12
Sand, very coarse; contains some
gravel oo 2 14
14-21-32add. Sample log of test hole in SE SE NE

sec. 32, T 14 S, R 21 W (Leonard and Berry, 1961,
p. 123); jetted August 1950. Altitude of land surface
2.049.1 feet; depth to water 6.5 fect.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium
Silt, calcarcous, light tan .............. 2 2
Sand, very coarse, claycy .. . 0.5 2.5
Clay, calcareous, dark gray; contains
some sand ..o, 4.5 7
Sand, very coarse; contains some
fine gravel ... ... 9 16
Clay, sandy, soft, calcarcous, blue-
BIAY e 5 21
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, weathered, calcareous, black
to dark gray ..ol . 21

14-21-33bbc. Sample log of test hole in SW NW
NW sec. 33, T 14 S, R 21 W (Leonard and Berry,
1961, p. 123); jetted August 1950. Altitude of land
surface 2,057.7 feet.

Thickness, Depth,

Jeet Jeet
NEOGENE
Pleistocene
Alluvium
Silt, calcarcous, tan ... 1 1

Clay, calcareous, dark gray: con-

tains some sand 5
Clay, sandy, calcareous, tan 23
Sand, very coarse 28
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, weathered, clavey, calcareous,
dark gray to black 28

14-21-33bcc. Drillers log of observation well in SW
SW NW sec. 33, T 14 S, R 21 W, 560 feet north of
Vo-mile line and 30 feet east of section line, drilled
March 1961 by Bureau of Reclamation. Altitude of
land surface 2.048.6 feet; depth to water 7.9 feet.

Thickness, Depth,

feet fee!
NEOGENE
Pleistocene
Alluvium
Silt, brown 1.5 1.5
Silt, sandy, light brown 3 4.5
Sand, fine to coarse ... 3 7.5
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Thickness, Depth,
feet feet
Sand, fine to coarse; contains chalk
pebbles 7.5 15
Sand, fine to coarsc; contains layers
of silt 9 24
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, blue gray ...oocooooiiii. 0.7 24.7

14-21-34aaa. Sample log of test hole in NE NE NE
secc. 34, T 14 S, R 21 W, 25 feet south and 35 fcet
west of center of crossroads (Lconard and Berry, 1961,
p. 123); drilled October 1949. Altitude of land sur-
face 2,095.4 fect.

Thickness, Depih,
feet feet
NEOGENE
Pleistocene
Grand Island, Sappa, and Cretc formations,
undiffercntiated (terrace deposits)

Silt, friable, slightly sandy, brown .. 1 1
Silt, clayey, slightly sandy, brown

to gray buff I 1 2.5
Silt, clayey, sandy, buff ... 25 5

Silt, sandy, rusty brown; contains
buff silt 2 7
Sand, coarse, and fine quartz and

feldspar gravel; contains some

clay 3 10
Sand, fine to coarse; contains somc

fine gravel ..o 5 15
Sand, medium to coarse; contains

some fine to medium gravel ... 2 17
Gravel, fine to coarse, quartz and

feldspar pebbles ..o 8 25
Gravel, medium to coarse, lime-

stone pebbles ......ocoiiiiieiiieees 7 32

CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, plastic, weathered, yellow to
-3 2.3 2 2 34
Shale, noncalcareous, blue black ... 3 37

14-21-34ada. Sample log of test hole in NE SE NE
sec. 34, T 14 S, R 21 W, 0.35 mile south of NE cor.
scc. 34, at edge of road (Leonard and Berry, 1961, p.
124); drlled October 1949. Altitude of land surface
2,087.3 feet.
Thickness, Depth,
feer Jeet
NEOGENE
Picistocenc
Grand Island, Sappa, and Crete formations,
undiffercntiated (terrace deposits)
Silt, plastic, clayey, calcareous, buff 2 2
Silt, sandy, calcarcous, tan .............. 3
Gravel, fine to coarse, pebbles of ig-
neous rock and limcstone; con-

tains st e 4 9
Gravcl, fine to medium, quartzose,

and coarse sand ... 5 14
Gravel, coarsec to fine, pebbles of

quartz, claystone, and ironstone .. 2 16
Sand, coarse to medium, quartz

and feldspar grains ... 2 18

Sand, coarse, and fine to medium
quartz gravel
Gravel, fine to mcdium ...

3 21
2 23

Google

Kansas Geol. Survey Bull. 174, 1965

Thickness, Depth,

feet fect
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, pliable, plastic, noncalcare-
ous, blue gray to black ................ 3 26

14-21-34dad. Sample log of test hole in SE NE SE
sec. 34, T 14 S, R 21 W, 0.3 mile north of SE cor.
scc. 34, at edge of road (Lconard and Berry, 1961,
p. 124); drilled October 1949. Altitude of land sur-

face 2,041.4 feet; depth to water 16.9 feet.
Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium

Sand, fine to coarse; contains silt ... 3 3
Silt, fine, sandy, buff ... 6 9

Silt, buff to gray buff; contains finc
to coarse gravel ... 6 15

Silt, buff to brown; contains medi-
um to coarse sand .......ccccoceeeenn 3 18

Clay, plastic, gray; contains fine to
coarsc sand and gravel ... 7 25

Clay, plastic, gray; contains somc
gravel and sand ... 5 30

Clay, plastic, gray; contains fine
and coarse sand ..oo.oooooiiieeeeeeeeens 5 35

Clay, gray; contains fine to coarse
gravel 5 40

Clay, sandy, gray; contains some
€oarse $aNd ..occeceeeeoeemeceeieneeaeece 4 44

Clay, phable, plastic, slightly sandy,
gray 6 50

Gravel, fine to medium, and coarse
sand 6 56

Gravel, fine to coarse, pebbles of ig-
neous rock, limestone, and shale 7 63

CRLTACEOUS
Uppcer Cretaceous
Carlile Shale

Shale, calcareous, gray black ......... 5 68

14-21-34ddd. Sample log of test hole in SE SE SE
sec. 34, T 14 S, R 21 W, 300 feet north and 20 fect
west of SE cor. sec. 34 (Leonard and Berry, 1961, p.
125); drilled October 1949, Altitude of land surface
2,028.4 fect,

Thickness, Depih,

feet Jeer
NEOGENE
Plcistocene
Alluvium
Sand, fine to coarse quartz and
feldspar grains; contains some silt 3 3
Sand, fine to coarse; contains some
silt 2 5
Sand, medium to coarse, and fine
gravel 5 10
Gravel, medium to coarse ............. 2 12
Gravel, medium to coarse; contains
some shale fragments ... 1 13
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, fissile, calcareous, black ........ 5 18

14-21-35bcc. Drillers log of observation well in S\
SW NW sce. 35, T 14 S, R 21 W, 185 feet north of
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'_-mile line and 30 feet cast of section line; drilled
March 1961 by Bureau of Reclamation. Altitude of
lané surface 2,078.3 fect.
Thickness, Depth,
Jeet Jeer
NFAGENE
Plenticene
Grand Island, Sappa, and Crete formations,
unditferentiated (terrace deposits)

Siit. clavey, light brown 6.5 6.5
Sand, fine to coarse 9.8 16.3
FEIACEOUS
Upper Cretaceous
Curltle Shale
Shale, blue gray coeeoieien 33 19.6

14.21-35¢bcl. Sample log of test hole in SW NW
SWosec. 33, T 14 S, R 21 W (Lconard and Berry,
1461, p. 125); jetted August 1950, Altitude of land
surtace 2,474 fect; dry hole.

Thickness, Depth,
feet Jeet
NTNGENE
Plistiwene
Grand I<land, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt: contains very coarse sand ....... 1 1
Sand, very coarse, poorly sorted ...... 5 6
CHETACEAOUS
Upper Cretaceous
Carhile Shale
Shale, clayey, calearcous, dark gray;
weathers N e 5 11

14-21-35¢bc2. Drillers log of observation well in
SW ONW SW see. 35, T 14 S, R 21 W, 1,130 feet
wuth of ':-mile line and 30 feet cast of section line;
drilled March 1961 bv Bureau of Reclamation. Alti-
tude of land surface 2,039.9 feet; depth to water 15.5
fert.
Thickness, Depth,
Jeet feet
NEAGENE
Fostexcene
Grand Island, Sappa, and Crete formations,
unditferenuiated (terrace deposits)

Silt, clayey, dark brown ... 2
Silt, clayey, light brown 16
Silt. clayey, brown 30
Silt, gray 39
Silt, sandy, Bray .eeeeecerceeeeereeenns 19.8 58.8
vERTACEOUS
Uprer Cretaceous
Carhi'e Shale
Shale, blue gray .o 0.7 595

14-21-35ccc. Drillers log of observation well in SW
SW SW sec. 35, T 14 S, R 21 W, 600 feet north and
36 fect cast of SW cor. sec. 35; drilled March 1961 by
Eurcau of Reclamation.  Altitude of land surface

2,133.2 feet; depth to water 11.4 feet,
Thickness, Depth,

feet feet
NEOGENE
Piestocene
Alluvium
S:lt, dark brown ... 1 1
S:lt and fine sand, light brown 10 11
Sand, fine to medium, silty . .3 14
Sand, fine to coarse ..... ... 20 34
Sand, fine to coarse; contains chalk
pebbles 24 58
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Thickness, Depth,

feet feet
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue gray oo 1.7 597

14-21-36aaa. Drillers log of observation well in NE
NE NE scc. 36, T 14 S, R 21 W, at edge of road
intersection; drilled March 1961 by Burcau of Recla-
mation. Altitude of land surface 2,107.1 fect; depth
to water 46.9 feet.

Thickness, Depth,

feet feer
NEOGENE
Pleistocene
Peoria and Loveland formations
Silt, dark brown .. 0.6 0.6
Silt, hght reddish brown . 234 24

Silt, claycy, light grayish brown ... 5 29
Grand Island, Sappa, and Crete formations,

undifferentiated (terrace deposits)

Sand, finc to coarse; contains small

amount chalk pebbles ................. 17.8 46.8
CRETACEOUS
Upper Cretaceous
Carhile Shale
Shale, blue gray ...ococooooiiieeene. 2 48.8

14-21-36bbb. Drillers log of observation well in
NW NW NW scc. 36, T 14 S, R 21 W, at edge of
road intersection; drilled March 1961 by Burcau of
Reclamation,  Altitude of land surface 2,072.6 feet;
depth to water 10.9 feet.

Thickness, Depth,

feet feer
NEOGENE
Plcistocene
Peoria and Loveland formations
Silt, sandy, dark brown ............... 4.5 4.5
Sand, fine to medium, silty ........... 1.5 6

Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Sand, fine to coarse; contains small

amount chalk pebbles .................. 6.7 12.7
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue gray ... 1.7 14.4

14-21-36bcc. Drillers log of observation well in SW
SW NW scc. 36, T 14 S, R 21 W, 20 fect north of
Yo-mile line and 23 fect east of section line; drilled
March 1961 by Burcau of Reclamation. Altitude of
land surface 2,075.7 fcet; depth to water 46.0 feet.

Thickness, Depth,
feet feet

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, dark brown ... 1 1
Silt and fine sand, light brown 5 6
Sand, fine to medium, silty ...... .25 8.5
Sand, fine to coarse, rusty brown .... 14.5 23
Silt, clayey, light brown 18 41
Sand, fine to medium, silty .15 56
Sand, finc to coarse 4.2 60.2
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue gray .o, 4.2 64.4
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14-21-36ddd. Drillers log of observation well in SE
SE SE sec. 36, T 14 S, R 21 W; drilled March 1961
by Burcau of Reclamation. Altitude of land surface
2,019.3 feet; depth to water 8.5 fect.

Thickness, Depth,

NEOGENE feet feet
Pleistocene
Alluvium
Silt, sandy, dark brown ... . 2.7 2.7
Sand, fine to medium, silty .. 53 8.0
Sand, fine to coarse, light brown ... 2 10

Sand, fine to coarsc, grayish brown 19 29
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue gray ... 0.5 29.5
14-22-26aca. Drillers log of test hole in NE SW NE
sec. 26, T 14 S, R 22 W; drilled by Burcau of Recla-
mation. Altitude of land surface 2,162.0 feet.

Thickness, Depth,
feet feer

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, sandy ... 24 24
Sand, finc to medium ... 30 54
Silt, clayey ..o 13 67
Sand; contains thin layers of clay ... 29 96
Silt e 4 100

Sand, medium; contains pebbles ... 10 110
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale ...coieee e 3 113

14-22-33aac. Sample log of test hole in SW NE NE
sec. 33, T 14°S, R 22 W, 0.2 mile SW of NE cor. scc.
33; augered July 1960. Depth to water 21.0 fect.

Thickness, Depth,
feet feet

NFOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, sandy, tan
Silt, sandy, heavy, tan
Silt and finc to medium sand ... 6.5
Silt, heavy, brown ... ... 35
Sand, fine to medium .5
Sand, fnc to coarse . S
Sand, medium to coarse, very clean 6
CRETACEOUS
Upper Cretaceous
Carhle Shale
Shale, tough, blue gray ................. 35

wn

Wi

RO N e e
(VLI SRV V) lo VS

14-22-36aab. Sample log of test hole in NW NE
NE sec. 36, T 14 S, R 22 W, 0.2 mile west of NE
cor. sec. 36, at edge of road (Leonard and Berry, 1961,
p. 126): drilled October 1949. Altitude of land sur-
face 2,114.7 feet,
Thickness, Depih,
feet feet
NLOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, dark brown: contains fine to
coarse gravel and some coarse
SANA oot 1 |

Kansus Geol. Survey Bull. 174, 1965

Thickness, Depith,

fect Jeet
Gravel, fine to coarse, quartzose,
rusty brown ... 1 2
Gravel, fine quartz and feldspar
pebbles .3 5
Gravel, fine to coarse, pcbbles of
quartz, feldspar, and limestone .. 2 7
Gravel, fine to medium, quartzosc;
contains some coarse sand .......... 3 10
Gravel, finc to coarse, quartzosc ... 4.5 145
Silt, soft, plastic, gray white ......... 5.5 20
Silt, clayey, calcarcous, gray white .. 6 26
Silt, sandy, tan to crecam color ........ 6 32
Gravel, fine to medium, and medi-
um to coarse sand; contains some
limestone fragments .................. 6 38
Silt, clayey, calcareous, gray white .. 7 45
Silt, calcarcous, gray to gray white .. 5 50
Silt, gray to gray white ... 8 58
Gravel, finc to medium, pebbles of
igneous rock oo 7 65
Gravel, fine and coarse quartz sand 3 68
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, calcarcous, blue black: con-
tains limy material at 68 fect. ... 6.5 74.5

14-22-36ach. Drillers log of test hole in NW SW
NE sec. 36, T 14 S, R 22 W; augered by Burcau of
Reclamation,  Altitude of land surface 2,133.3 fcet;
depth to water 28.0 feet.

Thickness, Depth,
feet feet
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, sandy, compact .. 9 9
Sand, fine, silty 3 12
Sand. coarse, rusty 5 17

Sand, medium to coarse ................. 11 28
CRETACEOUS
Upper Cretaceous
Carlile Shale

Shale oo 2 30

14-22-36ada. Sample log of test hole in NE SE NE
sec. 36, T 14 S, R 22 W (Lconard and Berry, 1961,
p. 127): jetted Scptember 1950. Altitude of land

surface 2.069.2 fect: depth to water 6.95 feet.
Thickness, Depeds,

feet fees
NEOGENE
Pleistocene
Alluvium
Silt, dark brown ... 1 1
Silt, very sandy; contains some
gravel e 4 5
Clay, calcareous, light brown; con-
tains some very coarse sand ....... 7 12
Sand, coarse; contains some pebbles
of quartz and limestone ........ .4 16
Sand, very coarse; contains some
fine gravel oo, 8.4 24.4

14-22-36dad. Sample log of test hole in SE NE SE
sec. 36, T 14 S, R 22 W (Leonard and Berry, 1961,
p. 127): jetted September 1950, Altitude of land sur-
face 2,068.3 fect: depth to water 6.5 feet.
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Thickness, Depth,

feet fJect
NENGENE
Plerstewene
Aliuvium
sand, fine; contains some silt ... 3 3
Sand. very coarse ... 9 12
Gravel:  contains some sand and
hmestone pebbles L. 14
Sand. very coarse; contains  some
gravel e 3.4 17.4

14.22.36dda. Sample log of test hole in NE SE SE
se. 3, T 14 S, R 22 W (Leonard and Berry, 1961,
p. 127): jetted September 1950, Altitude of land sur-

face 2.063.4 feet; depth to water 3.85 feet.
Thickness, Depih,

Jeet Jeet
NEOGENF
Pleistocene
Alluvium
Silt. sandy. brown .. 0.5 0.5

Sand. verv coarse 4.5 5
Gravel, very coarse: contains pebbles

of quartz and lhimestone ... 5 10
Sand and gravel o 1.6 11.6

14-23.28¢cc. Sample log of test hole in SW SW
SWosee. 2%, T 14 S, R 23 W, 35 fect east and 10 feet
north of SW cor. sec. 28; augered July 1960. Altitude
of land surface 2.218.2 feet.

Thickness, Depth,

feet Jeer
NINGENE
Pleistecene
Puorta and Loveland formations
Silt. brown and hght brown .. 35 35

Sit. light brown
Silt and sandy silt, light brown ... 6 16
Grand Island, Sappa, and Crete formations,
unditferentiated (terrace deposits)
Sand, medium, well sorted .............. 9 25
Clav, limy, tough, light gray ... 1.5
CRETACENLS
Upper Cretaceous
Carlie Shale
Shale. black

14-23-32ada. Sample log of test hole in NE SE NE
sec. 32, T 14 S. R 23 W, 0.33 mile south of NE cor.
see. 32, at edge of road; augered July 1960. Altitude
of land surface 2.200.2 feet.

Thickness, Depth,
feet feet
NEOGENE
Pletstocene
Grand Island, Sappa, and Crete formations,
undiffcrentiated (terrace deposits)

Silt hight gray L 8 8
Silt. sandy. heavy, light brown ... 2 10
Sand, medium, well sorted, clean .. 7 17
Sand. medium to coarse, and coarse

gravel, clean ... 3 20
Sand. medium to very coarse, and

fine to very coarse gravel ... 3 23
Gravcl, coarse to very coarse ... 10 33

(RETACEOUS
Upper Cretaceous
Carlile Shale

Shale. bluc gray 5.5 38.5

Google

14-23-32daa. Sample log of test hole in NE NE SE
sec. 32, T 14 S, R 23 W, 0.6 milc south of NE cor.
sec. 32, at edge of road; augered July 1960. Altitude
of land surface 2,164.9 feet; depth to water 17.05 feet.
Thickness, Deprh,

feet Jeet
NEOGENE
Pleistocene
Alluvium
Silt, sandy, light tan ... 8.5 8.5
Silt, sandy, tan ..o 1.5 10
Sand, fine 8 18
Silt, heavy, dark brown ... 2 20
Silt, heavy, limy, brown and gray .. 3 23
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, dark gray ... 7 30

14-23-32dad. Sample log of test hole in SE NE SE
sec. 32, T 14 S, R 23 W, 0.65 mile south of NE cor.
sec. 32, 250 feet north of bridge and 35 feet west of
road center: drilled September 1960. Alutude of land

surface 2,161.8 feet.
Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium
Sand, very fine to medium, red tan 3.5 35
Silt, heavy, grcenish brown .. 65 10
Sand, very fine to fine, tan .............. 8.5 18.5
Sand, fine to coarse; contains small
amount fine gravel ... 5 235
Sand, finc to very coarse: contains
small amount chalk pebbles ... 6.5 30
Sand, medium to very coarse .......... 5 35
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, chalky, dark gray ............ 85 435
14-23-33cbc. Sample log of test hole in SW NW

SW sec. 33, T 14 S, R 23 W, 0.3 mile north of SW
cor. sec. 33, 50 fect north of bridge, and 30 feet east
of center of highway: augered July 1960. Altitude of
land surface 2,158.9 feet; depth to water 12.6 fect.
Thickness, Depth.

feet feet
NEOGENE
Pleistocenc
Alluvium
Silt, sandy, tan 35 35
Silt, sandy, brown ... 5 8.5
Silt, very sandy, tan brown .. .75 16
Silt, claycy, sandy, tough, tan ... 3 19
Silt, sandy, loose ... 8 27
Silt, clayey, tough, tan brown ... 11 38
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, blue gray ... .. 105 485

14-24-27dda. Sample log of test hole in NE SE SE
sec, 27, T 14 S, R 24 W, 0.23 mile north of SF cor.
sec. 27, at edge of road; augered July 1960, Altiwde
of land surface 2.252.5 fect.

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undiffcrentiated (terrace deposits)
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Thickness, Depth,
feet Jeet
Silt, brown ... . 35
Silt, sandy, tough, brown . 13.5
Silt, sandy, tan brown _...... 20
Sand, coarse, and arkosic gravel,
clean 5 25
Sand, fine to medium, rust tan ... 5 30
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, blue gray ......oocooooiivieenene 35 33.5
14-24.27ddd. Sample log of test hole in SE SE SE

sec. 27, T 14 S, R 24 W, 50 feet north and 15 feet
west of center of crossroads; augered July 1960. Alu-

tude of land surface 2,250.2 fect.
Thickness, Depth,

feet feer
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undiffcrentiated (terrace deposits)

Silt, light brown ... 35 35
Silt, sandy, tan 8.5 12
Sand, medium to very coarse, and

fine gravel, clean ... 8 20
Clay, tough, gray ....ococoovieeeeen. 1 21
Sand, medium to coarse, and fine

to medium arkosic gravel ............ 9 30

CRETACEOUS
Upper Cretaceous
Carlile Shale

Shale, blue gray ..o, 5 35

14-24-29bcb. Sample log of test hole in NW SW
NW sec. 29, T 14 S, R 24 W, 650 fect north of river,
at cdge of road; drilled October 1957. Alttude of

land surface 2,205.7 fect; depth to water 5.94 feet.
Thickness, Depth,

feet Jeet
NEOGENE
Plcistocene
Alluvium
Silt, tan, and fine to mecdium sand 2 2
Sand, fine to €oarse ........cooooveeeuennee. 8 10
Sand and gravel ... 8 18
Sand, fine to coarse; contains thin
layers of dark brown silt ... 4 22
Silt, dark gray; contains thin layers
of sand and gravel ...................... 8 30
CRETACEOUS
Upper Cretaccous
Carlile Shale
Shale, weathered, dark gray ... 10 40

14-24-29bcc. Sample log of test hole in SW SW
NW scc. 29, T 14 S, R 24 W, S0 fcet north of river,
at edge of road: drilled October 1957. Altitude of land
surface 2,205.3 feet; depth to water 5.93 feet.
Thickness, Depth,
feet feet
NEOGENE
Pleistocene
Alluvium
Silt, dark brown, and finc to coarse
sand; contains a small amount of
chalk gravel ... 2 2

Sand, fine to coarse, and chalk
gravel, silty o 5 7
Silt, very sandy, dark ... 5 12

Google

Kansas Geol. Survey Bull. 174, 1965

Thickness, Depih,
fect Ject

Sand, medium to coarse, and coarse

chalk gravel oI5 27
Sand, fine to medium -5 32
Silt, dark gray, and fine to medium

sand .. 14 46
Sil, dark 7 53
Silt, dark, and fine sand .................. 7 60

Sand, fine to coarse, and dark silt;
contains a small amount of ar-
kosic and chalk gravel ............... 10 70
Sand, finc to coarse, and arkosic
and chalk gravel, silty ... .. 10 80
Sand, fine to coarse, and dark silt;
contains a small amount of ar-
kosic and chalk gravel .................. 15 95
CRETACEOLS
Upper Cretaceous
Carlile Shale
Shale, dark gray ... 5 100

14-24-30bbc. Sample log of test hole in SW NW
NW scc. 30, T 14 S, R 24 W; drilled August 1947.
Altitude of land surface 2,213.4 feet; depth to water
9.0 feet.

Thickness, Depth,

feet feet
NEOGENE
Pleistocene
Alluvium
Sand and fine gravel ..ol 10 10
Silt 4. 14
Sand, coarse 6 20
Sand and chalk gravel ..................... 5 25
Sand 5 30
Sand, fine: contains thin layers of
bluc-gray silt in lower part ....... 9 39
Sand, coarse, and fine gravel 5 44
Gravel, fine 6 50
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, weathered, black ................... 25 75
Shale, hard ... 6 81
Shale, noncalcarcous, black .............. 15 96

14-24-30bcb. Sample log of test hole in NW SW
NW sec. 30, T 14 S, R 24 W: drilled August 1947.
Altitude of land surface 2.212.6 feet; depth to water
6.2 fect.

Thickness, Depth,

feet Jeer
NEOGENE
Pleistocene
Alluvium
Sand, medium, clean ... 2 2

Gravel, fine, and coarsc sand

Sand, medium, clean 20
Sand. fine 24
Silt ... 25
Sand, fine .. 30
Sand and silt 40

Sand and gravel, coarser in lower
part ... 7 47
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, weathered, bluc gray ........ 3 50
Shale, noncalcarcous, blue gray ... 5 55
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14-24-30bcc. Sample log of test hole in SW SW
NW we. 30, T 14 S, R 24 W; drilled August 1947,
Alutude of land surface 2,211.6 feet; depth to water
5.1 feet.

Thickness, Depth,

feet feer
NEIUGENE
Plastacene
Alluvium
Sail and silt, dark ........... 4.5 4.5
Sand, medium 0 fine .. 45 9
Sand. coarsc. and fine gravel; con-
tains chalk pcbbles 1 10
Sand, mcdium ... 7 17
SHt 1 18
Sand, medium ... . 35 21.5
CRETACEDUS
Upper Cretaceous
Caritle Shale
Shale, noncalcarcous, black ............. 55 27

14-24-30ccc. Sample log of test hole in SW SW SW

sec. 301, T 14 S. R 24 W: drilled August 1947. Alu-

tude of land surface 2.275.9 fcet.

Thickness, Depth,
feet feer

NEOGENE

Pleistocene

Grand I<land, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Sonl and silt, black ... 2
Silt, clavev ... 7.5
Sand, medium 15
Sand, fine 17.5

(RETACEOUS
Upper Cretaccous
Niobrara Chalk—Fort Hays Limestone Member

Chalk, soft, white ... e 95 27

Chalk, hard e 12 39
Carlile Shale

Shale, soft, noncalcareous, black ... 11 50

14-24-31cbb. Sample log of test hole in NW NW
SW osec. 31, T 14 S. R 24 W: drilled August 1947.
Alutude of land surface 2,288.6 feet.
Thickness, Depth,
feer Jeer
NEOGENE
Pleistocene
Grand Island. Sappa, and Crete formations,
undifferentiated (terrace deposits)

So1l and clavey silt ... 4 4
Silt. clavey, brown .15 19
Sand, fine, silty 1 20
Sand. mcdium, silty .. 7 27
Sand. coarse, and fine gravel .. 8 35

CRETACENUS
Upper Cretaceous
Nibrara Chalk—Fort Hays Limestone Member

Chalk, fairly hard, white .................. 7.5 425
Carlile Shale
Shale, soft, gray ...ccoeeceviceecccne 125 55

14-24-34aaa. Sample log of test hole in NE NE NE
we. 34, T 14 S, R 24 W, 0.1 mile south of NE cor.
scc. 34, at edge of road; augered July 1960. Altitude
of land surface 2,234.3 feet.

NEDGENE
Pleistocene

Grand I<Jand, Sappa, and Crete formations,
unditferentiated (terrace deposits)

Google

Thickness, Depth,

Jeet feet

Silt, sandy, brown ... 5 5
Sand, fine to coarse, and quartz

gravel 5 10

Sand, mcdium to very coarse, and
quartz gravel; contains  small
amount chalk gravel ... 11 21
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, bluc gray ..ol 2.5

14-24-34ddd. Sample log of test hole in SE SE SE
scc. 34, T 14 S, R 24 W, 50 feet north of SE cor. sec.
34, at edge of road: augered July 1960. Altitude of
land surface 2,195.3 feet.
Thickness, Depth,
feet feet
NEOGENE
Plcistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, sandy, tan ... 35 35
Silt, hecavy, brown ... 5 8.5
Silt, sandy, tan brown 7.5 16
Silt, sandy, tan gray .. 4 20
Silt, tan brown ... 10 30
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, blue gray ... 35 335

14-24-35bcb. Sample log of test hole in NW SW
NW sec. 35, T 14 S, R 24 W, 0.3 mile south of NW
cor. scc. 35, at edge of road: augered July 1960. Alu-
tude of land surface 2,200.4 fect; depth to water
14.37 fect.

Thickness, Depth,
feet feer
NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt, sandy, brown ... ... 35 35
Silt and fine to medium sand ... 5 8.5
Silt, sandy, brown ... 5.5 14
Sand, coarsc to very coarse, and fine
gravel 4 18
CRETACEOUS

Upper Cretaceous
Carlile Shale

Shale, blue gray ..o 55 235

14-24-35bcc. Sample log of test hole in SW SW
NW sec. 35, T 14 S, R 24 W, 0.48 mile south of NW
cor. scc. 35, at edge of road: drilled September 1960,
Altitude of land surface 2,182.2 fect; depth to water

7.8 feet.
Thickness, Depth,

fect feet
NEOGENE
Plcistocene
Alluvium
Sand. finc to very coarse, loose: con-
tains small amount fine gravel ... 10 10
Sand, medium to very coarse, and
fine gravel, clean, loose ............ 10 20
Sand, fine to very coarse, clean,
10OSC e 10 30
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Thickness, Depth,

feet Ject

Sand, medium to very coarse, and
fine gravel 46
Silt, dark blue gray ... 5 51

Sand, medium to very coarse, and
finc gravel, clean, loose ............. 9 60

Gravel, fine, and very coarse sand,
clean, 100S€ ..o, 10 70

Sand, medium to very coarse; con-
tains small amount fine gravel ... 10 80

Sand, medium to very coarse, well
sorted, clean, loose ..ol 8 88

Sand, medium to coarse, well

sorted; contains cemented streaks 7 95
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, dark bluc gray ... 15 110

14-24-35¢bc. Sample log of test hole in SW NW
SW sec. 35, T 14 S, R 24 W, 0.3 mile north of SW
cor. sec. 35, at edge of road across from farm home;
augered July 1960. Altitude of land surface 2,182.3
feet.

Thickness, Depth,

feet fect
NEOGENE
Pleistocene
Alluvium
Silt, sandy, tan ... 35 35
Sand, finc to medium, clean ... 5 8.5
Sand, medium to coarse, and chalk
gravel . 215 30
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, blue gray ... 35 335

14-25-9ddd. Sample log of test hole in SE SE SE
sec. 9, T 14 S, R 25 W, 150 feet north of SE cor. scc.
9, at edge of road; augered July 1960. Alttude of
land surface 2.273.5 feet.

Thickness, Depih,

feet feet
NEOGENE
Pleistocenc
Alluvium
Silt, sandy, brown ... 4 4
Silt, sandy, light brown ... 4 8
Silt, very sandy, light brown 7 15
Sand, fine to medium, silty ... 5 20

Sand, medium to very coarse, clean 6 26
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, blue gray ... 25 28.5

14-25-15bbb.

Sample log of test hole in NW NW
NW sec. 15, T 14 8. R 25 W, 500 feet south of NW
cor. sec. 15, at edge of road: augered July 1960, Alu-

tude of land surface 2,271.6 feet.
Thickness, Depth,

Jeet Jeet
NEOGENE
Pleistocene
Alluvium
Silt, sandy. upper part, very sandy
lower part, brown and tan . 4 4
Sand, medium to very coarse, clean 4.5 &5
Sand, very coarse, and fine chalk
gravel 8.5 17
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Kansas Geol. Survey Bull. 174, 1965

Thickness, Depih,
feet Jeet
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member

Shale, blue gray ... 1.5 18.5

14-25-15bcb. Sample log of test hole in NW SW
NW see. 15, T 14 S, R 25 W, 75 feet south of bridge.
at cdge of road: augered July 1960. Altitude of land
surface 2,276.2 feet.
Thickness, Depth,
feet Jeer
NEOGENE
Pleistocene :
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)
Silt, very sandy, tan 35 35
Silt, sandy, light brown 6.5 10
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smuoky Hill Chalk Member
Shale, blue gray ... 3.5

13.5

14-25-15bcc. Sample log of test hole in SW SW
NW sec. 15, T 14 S, R 25 W, 0.6 mile north of SW
cor. sec. 15, at edge of road; augered July 1960. Alti-

tude of land surface 2,306.2 feet.
Thickness, Depth,
feet fees

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt. brown 3
Silt, clayey, yellow .. 2 S
Silt, sandy, light 1an . 4 9
Sand, finc, silty 6 15
Sand, fine to coarse, silty 5 20

Sand, fine to coarse, silty, rust
brown ... 2 22
Silt, light brown
CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Smaoky Hill Chalk Member
Shale, dark gray ... 35

28.5

14-25-32ddd. Drillers log of domestic well in SE
SE SE sec. 32, T 14 S, R 25 W, 30 fect west and 10
feet north of SE cor. sec. 32. Altitude of land surface

2.305.0 feet; depth to water 25.26 fect.
Thickness, Depth,
fect Jeer

NEOGENE
Pleistocene
Grand Island, Sappa, and Crete formations,
undifferentiated (terrace deposits)

Silt e 22 22
Silt, sandy; contains layers of sand 21 43
Sand, silty, cemented ... 5 48
Sand, fine ... .. 25 50.5
Sand, fine; contains limy silt l.i\(rs 6.5 57
Sand, fine, and interbedded silt

Javers oo 26 83

CRETACEOUS
Upper Cretaceous
Niobrara Chalk—Fort Hays Limestone Member
Shale, white, pink, and yellow ... 2 &5

15-21-2bbb. Sample log of test hole in NW NwW
NW sec. 2, T 15 S, R 21 W, 90 feet south and 30 fect
cast of center of crossroads (Leonard and Berry, 1961,
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p. 14%): drilled October 1949, Alutude of land sur-
tace 2.031.4 fect.
Thickness, Depth,

Jeet Jeet
NEACENE
Plestocene
Alluvium
Silt. brown 1 1
Sand. fine to coarse: contains some
brown st .. 4 5
Gravel and sand, finc o coarse ... 3 8
Gravel, fine to coarse, and medium
sand e 3 11
(R} TACEOUS
Upper Cretaceous
Carhile Shale
Shale. black and blue black to dark
BIAV e 3 14

15-21-3add. Sample log of test hole in SE SE NE
xc. 3. T 15 8. R 21 W, 0.45 mile south of NE cor.
sec. 3. at edwe of road (Leonard and Berry, 1961, p.
148 dnlled October 1949, Altitude of land surface
2.100.7 fect.

Thickness, Depth,
feet feet
Silt. brown to gray (road fill) ... 3 3
NEIVLENE
Plenstocene
Grand Island. Sappa. and Crete formations,
undifferentiated (terrace deposits)

Silt. shyhtly sandy, reddish brown .. 9 12
Silt, sandv. tan, and medium sand .. 3 15
Sand. medium to coarse, and fine

gravel o 5 20
Sand. fine to coarse: contains silt at

255 fe€l e 55 255
Gravel, fine, and coarse sand . 25 28
Gravel, medium to coarse ... 2 30

CRETAC EQUS
Upper Cretaceous
Carhile Shale
Shale, gray, blue black, and black .. 4 34

15-21-3ddd. Sample log of test hole in SE SE SE
we. 3. T 15 S. R 21 W, 100 feet north and 7 feet
west of center of crossroads (Leonard and Berry, 1961,
p. 1485): drilled October 194Y. Altitude of land sur-
face 2.148.8 feet.

Google
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Thickness, Depth,
fect feet
CRETACEOUS
Upper Cretaccous
Caurlile Shale
Silt, clavey, tan e 2 2
Silt, sandy, bufl .. . 2 4
Clay, phable, plastic, tan to light
LAY oo 25 6.5
Shale, plastic, gray to bluc gray;
contains bentonite 35 10

15-22-1abb. Sample log of test hole in NW NW
NE sec. 1. T 15 S, R 22 W (Lconard and Berry, 1961,
p. 149); jetted July 1950. Alttude of land surface
2.068.6 feet; depth to water 8.3 feet.

Thickness, Depth,
feet feet
NEOGENE
Pleistocene
Alluvium
Silt. clavev, dark brown ... 9 9
Sand, medium to coarse ... 6 15
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, blue . ... e 0.5 15.5

15-23-52aa. Sample log of test hole in NE NE NE
sec. 5, T 1S S, R 23 W, 50 feet west and 10 feet
south of NE cor. scc. 5: augered July 1960. Altutude
of land surface 2,158.5 feet: depth to water 10.57 feet.

Thickness, Depth,
feetL Jeet
NEOGENE

Pleistocene
Alluvium

Silt, sandy, tan

Sand, silty

Sand, finc, silty, wet .

Sand, fine to coarse; contains small

x oW
VRV
=

amount chalk gravel ... 5 235
Sand, medium to coarse, and fine
chalk gravel 6.5 30
Sand, fine to medium, clean . 5 35
CRETACEOUS
Upper Cretaceous
Carlile Shale
Shale, tough, blue gray ... ... K5 435
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) showing areal geology, water-table contours, anil location Bulletin 174
State Geological Survey of wells and test holes for which records are |given Plate 1
of Kansas
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MAP OF TREGO COUNTY, K/

showing areal geology, water-table contoufs, and lé#cution Bulletin 174

State Geological Survey of wells and test holes for which records are given Plate 1
of Kansas Il
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Peoria and Loveland Fermations,
undifferentiated

Silt, mostly eolian; sandy in lower part. Manties most
of the uplands and masks much of the valley walls.
Includes slope wash derived from the Ogallala Forma-
fion along the edge of the uplands. Yields small
quantities of water to wells locally.
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Grand Island, Sappa, and Crete
Formations (Terrace deposits).

T Stream-deposited sand, gravel, and silt in a terrace
position along the major valleys. Mostly continuous,
; 12 but locally consists of remnants. Yields moderate
= = > = 39°00’ quantities of water to wells.
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Ogallala Formation

28 2199

Consists chiefly of sand, gravel, silt, and clay, gen-
erally very calcarecus. Mostly unconsolidated, but
cemented at places to various degrees. Occurs in the
\ uplands, chiefly in the northern and central parts of
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Smoky Hill Chalk Member

Chalk and chalky shale, thin-bedded and platy; ben-
tonite beds occur throughout. Light gray to dark gray
when fresh; weathers to brown and orange at outcrop.
Yields no water to wells.
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Fort Hays Limestone Member

-2 | Massive beds of chalk, separated by thin partings of
chalky shale. Generally grayish-white, but may be
yellow or light brown at outcrop. Yields small amounts
of water to wells locally.
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MAP OF TREGO COUNTY, KANSAS

showing areal geology, water-table contours, and location Bulletin 174
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Silt, mostly eolian; sandy in lower part. Mantles most
of the uplands and masks much of the valley walls.
Includes slope wash derived from the Ogallala Forma-
tion along the edge of the uplands. Yields small
quantities of water to wells locally.
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51 T Stream-deposited sand, gravel, and silt in a terrace

position along the major valleys. Mostly continuous,
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Consists chiefly of sand, gravel, silt, and clay, gen-
erally very calcareous. Mostly unconsolidated, but

\ 62 o cemented at places to various degrees. Occurs in the
\ uplands, chiefly in the northern and central parts of
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smoky Hill Chalk Member

Chalk and chalky shale, thin-bedded and platy; ben-
tonite beds occur throughout. Light gray to dark gray
when fresh; weathers to brown and orange at outcrop.
Yields no water to wells.
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Fort Hays Limestone Member
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o Massive beds of chalk, separated by thin partings of
chalky shale. Generally grayish-white, but may be
yellow or light brown at outcrop. Yields small amounts
of water to wells locally.
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Lower part consists of calcareous shale and thin beds
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