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ABESTRACT

This annual report presents and interprets the ircformation

obtained by the Conservation and Survey Division (Nebraska

Geological < +rvey) during contract year June 1, 1977, to May 20,

1978, under contract NRC-04-76-315 with the U.S. Nuclear

Regulatory Cormission. The information pertains to the geology,

structure, tectonics, and seismicity of eastern Nebruska with

emphasis on the vicinity cf the Humboldt Fault Zone in western

Richardson and eastern Pawnee counties. Some of the information

presented here results from a combination of studies begun in

earlier years but the greater part results from studies begun

during the contract year.

The scope of the studies is summarized as follows:

Rock outcrops in western Richardson and eastern Pawnee
counties were reexamined and reevaluated, and 64 test holes
were drilled to determine the altitude of the upper surface
of the Tarkio Limestone otf Pennsylvanian age;

The possible relation of earthquakes in eastern Nebraska to
Pleistocene glaciation was evaluated;

Three new seismograph installations were established in
southeastern Nebraska;

Gravity surveys of western Richardson ¢:1 eastern Pawnee
counties were extended to the northern end of the Humboldt

Fault Zone and were evaluated;




i magnetic surveys in western Richardson and eastern

o rF

o

counties were made and evaluated;

and ground magnetic surveys of the Elk Creek Anomaly

~a1de and evaluated.

s of the results of these studies constitute the

ot this r2port.



STRUCTURE OF THE TARKIO LIMESTONE ALONG THE HUMBOLDT FAULT 7uUNE

IN SOUTHEASTERN NEBRASKA

by
R. R. Burchett and J. L. Arrigo

Introduction

Southeastern Nebraska is a unique area in that outcrops
(fig. 1) and subsurface information are available for detailed
studies of the uppermost Paleozoic rocks. The Table Rock Arch,
a post-Permian structural feature in the outcrop area, trends
nortn-south over the buried Nemaha Uplift. The east margin of
the Table Rock Arch is defined by the Humboldt Fault Zone, and
eastward from it rock strata are downfaulted or dip steeply into
the Forest City Basin (fig. 2). The depth to rocks of Precambrian
age ranges from about 500 feet (152 m) near the Nemaha Ridge in
eastern Pawnce County to more than 4,200 feet (1280 m) in south-
eastern Nemaha County, which is the deepest part of the Forest
City Basin in Nebraska.

The primary purposes of this irvestigation were to acquire,
by drilling test holes, subsurface data needed to correlate
buried strata with strata that crop out and to gain a better
understanding of buried structural features in southeastern
Nebraska. The top of the Tarkio Limestone, a formation in the
Wabaunsee Group of the Virgil Series of the Pennsylvanian
System, was chosen as a datum plane for a structure map because
the Tarkio underlies most of the study area at a shallow depth

and is easily identified in rock cuttings and cores obtained by
.
3 hod4 o 114
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drilling. All available data on the altitude of this surface
in outcrops and in test holes were used as control points for

contoulr lines depicting the configuration of the Tarkio's upper

surface.

Scope of Investigation

Sixty~four shallow rotary test holes were drilled in western
Richardson and eastern Pawnee counties (fig. 3) by the Riescheck
Drilling Company of Falls City, Nebraska. The holes averaged
about 150 feet (45.5 m) in depth, and cach was logged electri-
cally as well as by visual examination of rock cuttings. Some
of the holes penetrated the Tarkio Limestone; others were drilled
to an identifiable horizon whose height above or depth below the
Tarkio is known, which thus provided a Tarkio datum. The holes
were drilled in April, May, and June of 1978 under a cooperative
agreement between the Conservation and Survey Division (Nebraska
Geological Survey) and the Nuclear Regulatory Commission.

A binocular microscope was used for examination of (he
cuttings. Leys of the test holes, based on descriptions of the
cuttings, are presented in appendix A. Figures 4 and 5 show a
composite section of the Lower Permian and Upper Pennsylvanian
rocks dr i1 in the study area, together with a composite
electric log of the rocks penetrated.

A careful reexamination of outcrops along the Humboldt
Fault Zone provided additional data for mapping purposes. By

determining the altitude of many outcrops, the investigators

(S
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were

able to establish more vertical control points for the

structure map. Several structures not previously described

became apparent.

Results of Investigation

Interpretations of the Tarkio Structure Map (fig. 6) are

summarized as follows:

(1)

(2)

(3)

The Humboldt Fault probably is not a single structure, as
previously interpreted. Instead, it is a complex zone of
faults and steep dips.

In addition to the north-south trending Table Rock Arch,

two other major structural trends are evident. One is
northwest-southeast and is more strongly developed than the
other, which is southwest-northeast. The latter is more
prominent north and east of the study area.

The direction and angle of dip exhibited by Pannsylvanian
and Permian strata on both sides of the Humboldt Fault Zone
differ markedly within very short distances, thus indicating
that the structural pattern is highly complex. The greatest
dip measured, about 19° NE, was in the SW4% sec. 34, T. 1 N.,
R. 13 E., which is adjacent to the state line.

The eltitude of the top of the Tarkio Limestone ranges

from about 550 feet (168 m) above mean sea level on the
downthrown side of the Humboldt Fault Zone in the north-
eastern part of the study area to about 1,300 feet (395 m)
above mean sea level on the upthrown side near the center

of the scuth border of the study area.

121
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(5)

(7)

(8)

Faults and/or steep dips in the area probably reflect
faulting and steep dips at depth. Deeper structures are
indicated by contours drawn on the base of the Hertha
Limestone, a formation in the Kansas City Group of the
Missouri Series of the Pennsylvanian System (Burchett

1978) and on the surface of Precambrian rocks (Carlson
1967) .

Anticlines of low relief in the Tarkio Limestone reflect
similar structures having steeper flanks and more closure
at depth. In Richardson County, oil is or has been pro-
duced from anticlines in Devonian ar older rocks. The
abandoned Snethen 0il Field in sec. 29 and 30, T. 2 N.,

R. 14 E., was developed in one of these anticlines.

The only fault actually observed in an outcrop within the
study area is in the Cottonwood Limestone Member of the
Beattie Limestone in the Council Grove Group of the

Permian System. Located in the SW% sec. 36, T. 3 N.,

R. 13 E., this fault has a throw of 7.5 feet (2.29 m). The
throw along the Humboldt Fault Zone about 0.5 mile (0.80 km)
to the west is estimated to be about 50 feet (15.2 m).
Displacements along the faults not observable in outcrops
but indicated igure 6 are interpretive for the following
reasons: Thick giacial deporits mantle the bedrock through-
out most of the study area; outcrops are of small areal
extent and consist of strata so similar that their

correlation is difficult; most individual faults appear

N 7
12 54 140



(9)

(10)

to be of short length; and the distance between outcrops
and test holes available for interpretation ranges from
0.1 (0.161 km) to ) mile (1.61 km). Whether faulting or
folding has taken place generally cannot be determined.
The greatest interpreted throw of the Tarkio Limestone,
about 410 feet (125 m), is in sec. 17, T. 3 N., R. 13 E.

A single fault is presupposed but cannot be demonstrated
because its location is covered by alluvium and glacial
deposits.

The Humboldt Fault Zone has a significant effect on the
mineral resources and groundwater supplies of the area.
For 75 years the thicker limestone units of Permian age
have been quarried in many places along and near the fault
zone. Fractures in the bedrock, associated with the fault
zone, serve as reservoirs for water.

Microearthquakes recently recorded in Kansas and Nebraska
indicate that the Humboldt Fault Zone is still active.
Past ecarthquakes of greater magnitude also may have been

associated with movements in the same fault zone.






RELATION OF EARTHQUAKE EPICENTERS TO GLACIATION

by
R. R. Burchett

The theory that the earth's crust reoounds when the weight
of glacial ice is relieved and the effect on seismicity has been
debated for many years. In several parts of the world, studies
have shown that glacial unloading has an effect on the earth's
crust with the rate of uplift and seismic activity usually
reaching its peak about the time of deglaciation. The possibil-
ity that earthquake epicenters in Nebraska and elsewhere in the
Midcontinent may correlate with some aspect of glaciation me:its
consideration.

Figure 7 shows the distribution and thickness of glacial
deposits in eastern Nebraska. Also shown are the locations of
documented earthquake epicenters within and near the area ~ver-
ridden by glaciers. Dreeszen (1970, p. 14) wrote about the
extent and thickness of Nebraska's glacial deposits as follows:

“« +. « . The maximum thickness of combined tills 3 sligltly
more than 300 feet [91.4 m] and is attained only in nort!eastern
Nebraska. The thickness of combinea tills in those areas of till
occurrence on the rest of the map is generally less than 50 feet
[15.2 m]. However, the same number of tills (often two or three
as distinguished by soils, weathered horizons, pebble counts, or
intermediate beds) is found in each of the thicker and thinner

areas of till occurrence.

The present distribution and thickness of the tills are an

sp4 126 s
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expression of extent of yiacial advance, configuration of the
surface overridden by the ice, original :ill thickness, and
glacial, nonglacial, and post-glacial erosicn. 1In pacts cf the
area of thick tills, a single till with a thickness of more than
100 feet [30.5 m] fills preexisting valleys. The Nickerson Till
of Kansan age is thin and occurs as outliers along the western
margin of the glaciated area as the result of erosion by streams
diverted southward by ice of later advances. Surely this route
must have been followed by the Missouri River in Kansas time and
much of Illinoian time. The Cedar Bluffs moraine-divide has been
breached and till removed by headward erosion and capture of the
Platte River in the centra) part of the area. The history of the
development of the drainage system in the glaciated region of
eastern Nebraska and adjacent areas is not known in detai..
Preliminary analysis suggests that each of the major modern
streams follows paths connecting segments of older drainages.
Regional and local structure influenced the direction a .d extent
of the earliest ice flows. Later stream patterns were re-
established and controlled by divide ridges believed to be an
expression of lateral and marginal moraines. Continental ice
tlow of the later episodes was controlled to some extent by the
then existing drainage pattern. Although segments of the

modern streams and some of the features of their valleys are
inherited from pre-Pleistocene and later Pleistocene morpho-
logical features, the streams and their valleys are essentially

Wisconsinan in age."

17




A viewer's firs:t impression of figure 7 might be that earth-
quakes in eastern Nebraska are residual seismic activity related
to either glacial retreat or weight of glacial deposits. How-
ever, a different impression of the relation of seismic activity
to glaciation is gained from figure 8, which shows the limits of
pre=Wisconsinan and Wisconsinan glaciations superimposed on a
map (Dccekal, 1970, fig. 1-A) showing the location of all
recorded earthquakes in the so-called Central Stable Airea of the
United States. With regard to the linits of glaciation, the
epicenters appear to be randomly distributed. Those within the
glaciated area are no more densely or widely spaced than those
outside. Furthermore, large parts of the glaciated area
(northern Iowa, southwestern Minnesota, and much of North Dakota)
contain no epicenters whereas some parts contain several closely
spaced ones. Certainly no strong case can be made for correlating
recorded seilsmic activity in eastern Nebraska with crustal
rebound. Evidence for stream privacy having been a factor in the
development of surface drainage systems in eastern Nebraska
indicates strongly that post-glacial crustal adjustments occurred,
but whether any earthquakes were caused by those adjustments is

an unresolvable guestion.

18
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SEISMOLOGICAL STUDIES

by
R. R. Burchett
The Conservation and Survey Division (Nebraska Geological
Survey) and Dr. Russell Smith and Dr. John Clough of the Geology
Department of Nebraska-Lincoln collaborated in the installation
of three portable microearthguake stations in Nebraska during
contract year 1977-78. All seismographic records are sent to
the University of Nebraska-Lincoln for preliminary analysis and
then are forwarded to the Kansas and Oklahomua Geological Surveys
for more detailed analysis.
The approximate locations of the three new seismographs,
also of the Lincoln (LCN) seismograph installed in spring 1977,
are shown in figure 9. Together with seismographs in the adja-
cent part of Kansas, these seismographs provide continuous
overlapping coverage of seismic activity along the buried Nemaha
Ridge. Precise locations and other pertinent information about
the three new seismographs are given below:
Site designation CTN. Location: SE NW NW sec. 35, T. 8
N., R. 4 E.; lat 40°37'20" N., long 96°56'54" W.; on
Doane College campus at Crete in Saline County, Nebr.
Instrume-~t gltitude: 1,415 ft (431 m) msl datum.
Operation b~=gun Nov. 15, 1977.
Site designation ABN. Location: NW NE NW sec. 21, T. S
N. R. 14 E.; lat 40°23'28" N.; long 95°%1'02" W.; on

Auburn High School campus at Auburn in Nemaha County,

21
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Nebr. Instrument altitude: 965 ft (294 m) msl datun.
Operation begun Nov. 18, 1977.

Site designation GAN. Location: SW NE NE SW sec. 12, T.
12 N., R. 10 E.; lat 41°01'17" N., long 96°14'47" W.;
in Schramm State Park Near Gretna in Sarpy County,
Nebr. Instrument altitude: 1,098.5 ft (335 m) msl
datum. Operation begun Dec. 16, 1977.

Additional details about the three seismometer installations

are shown graphically in figure 10.

Equipment at each location consists of the following:

1. Seismometer: Geotech model S-13 with a 629 volt-sec/m gener-
ator constant and a natural frequency adjustable to a low of
0.75 Hz.

2. Amplifier-filter-reccrder-clock system: Geotech Portacorder
model RV-320.

. Time-signal radio receiver: tligr-frequency WWV time cubes
purchased from Radio Shack to provide and audio time to the
observer.

Each station is operated by a volunteer who agreed to (1)

permit installation of a seismometer vault on his property, (2)

provide housing for the amplifier-filter-recorder-clock system

and the WWV time-signal radic receiver, and (3) change the seismo-

graph recorder charts, replenish the ink supply, and reset the
clock whenever necessary on a l65-day-per-year basis.
One earthquake in the vicinity of the buried Nemaha Ridge

was recorded on January 12, 1978. 1Its epicenter was near the

504 134 .

"



“recorder
i

——— —F N\|_srco— |
~Snielged —| - -, -t ——
. e Sy | S . oy

4 A= _" = I'g aCL0
— =g 4_"‘—0»—-—_ s P
B — o f ) e, D

.'._4
N P -
— — r)_‘._l._

Me'ta
‘can set in
sf.‘

e \ - )"‘P'P’

™

Near

"’&ﬂmm e b E YT TN

‘ &&-- k}‘aﬂ“‘i"b

garda 90

o '.'. '_f‘::b'bw

Crete,

n

Nebraska

Gretnag,

Nebraska

'-Mpw qv'nqo =
—— cah set in
reta —

!

24

|

|

I

|
it il |

—Clgy =

|
|
4L . 5
T T T Y N T YT T Y e e T e e Ty T T,

— - — - — -
To recarder

__:1L‘y P —

— =miastic
— Jsing =

s = e - -

Top of bedrock.

(PERMIAN)

.~l

y..—-_
. —-m tone 1

Auburn,

L, .

‘concrete

Nebraska



community of Howe in south-central Nemaha County (fig. 11).

Data on that earthquake and on four others that occurred along
the Chadron-Cambridge Arch in Nebraska during the period December
1, 1977, to October 1, 1978, are given in table 1.

The largest of the five earthquakes was the one having its
epicenter in southwestern Cherry County. It had a magnitude of
4.0 Mblg and affected parts of Cherry, Sheridan, Garden, Grant,
Arthur, Keith, and Perkins Counties. Locations where the quake
was felt and the intensities of the quake according to the modi-
fied Mercalli scale are indicated in figure 12. Although the

maximum intensity on that scale was V, no major damage was

reported.
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Table 1.

[Source:

Date

1l bec. 1977

1l bec. 1977
12 Jan. 1978
7 May 1978

14 Sept. 1976

Earthquakes

A, J. E.
tion; B,
tion; C,

Origin time
(UTC)

13:04:40.20
13:22:45.38
20:15:28.0
16:006

08:06

Locality

occurring in Jebraska from December 1,

Latitude

Furnas Co.
Furnas Co.
Howe

SW Cherry Co.

Frontier Co.

40.322N
40.225N
40. 3N
42.34N

40.6661

Longitude

99.941w

99.893wW

95.8W
101.93W

100.283wW

1977,

to October 1,

Magnitude

2.33 Mblg

2.66 Mblg

1.4 +0.3 Mblg
4.0 Mblg

2.8 Ml

1978.

Lawson, Oklahoma Geophysical Observatory, personal communica-
D. W. Steeples, kansas Geological Survey, personal communica-
National Earchquake Information Service.]

Source
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A DETAILLED GRLOPLYSICAL INVLSTICATION OF WESTLRN RICHARDSON AN
EASTERN PAWNEE COUNTIES IN SOUTHFASTERN NEBRASKA

U. G. Maroney agi R. R. Burchett

The purpose of this investigation was to interpret geophysical
data relating to the composition and structure of Precambrian
anc FPaleozoic rocks associated with the Nemaha Ridge in westerrn
Richardsun and eastern Pawnee counties, Nebraska (fig. 13). The
geologic significance of that area, herein referred to as the
site specific area, is described with reference to the seismicity
and tectonics of the ‘onal study area, which consists of the
southeastern part of Nebraska.

Major structiral features in the site specific area are
parts of the Nemaha Ridgye, the Humboldt Fault, and the Forest
City Basin (Carlson, 1970). Two other structural features in
and near the area have been postulated by Lidiak (1972) on his
brecambrian lithologic map of Nebratka. Based on aeromagnetic
cata presented by King and Zeitz (1971) and drill-hole data in
open files of the Conservation and Survey Divisicn, University
ot lebraska, these two features are grabens, one trending
rorthwest-southeast across Pawnee and Richardson counties and
the other trending northeast-southwest across Pawnee, Johnson,
ana hemaha counties. Lidiak indicated also that cataclasis is
common in Precambrian rocks in southeastern Nebraska. Although

ne did not have sufficient data to relate the cataclasis to
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structural trends, he conjectured that it might be related to
faulting along the Nemaha Ridge or to left latera! offset of
ti.e Midcontinent anomaly.

FILLD OPERATIONS AlD DATA PROCLSSINC

Gravity Survey

Gravimetric surveying is a geophysical technique that aids
interpretation of subsurface geologic structure. Used in this
type of surveying is a very sensitive weighing device, a Worden
llaster, which measures differences in gravity intensity (accelera-
tion) at specific points on the earth's surface. The principal
causes of gygravitly anomalies generally are either the dissimilar
Tonpositions of crystalline baseme:nt rocks and overlying sedimen=-
tary rocks or density contrasts produced by vertical or horizontal
displacements of rocks. However, other phenomena also can contri-
bute to differences in gravity intensity and in combination
with tne principal causes can make gravity data somewhat ambiguous.

All gravity base stations in the Nebraska Gravity Network
are tied to the National Gravity Network base station located
at the Lincoln Municipal Airport. Gravity stations established
during this study were located at section corners and half-mile
section lines. Land-surface altitudes at most stations could
be uetermined directly from 7.5-minute topographic guadrangles.
For other stations, land-surface altitudes were estimated from
topographic contours and a.e accurate within +2 feet.

Field gravity data were corrected for latitude, meter drift

SUL T U S



and elevation; earth tides were not considered. The maximum
error in station altitudes was enough to produce variations of
+0.2 milligal. Slight inaccuracies in station locations--none
yreater than 0.1 minute of latitude--could have produced errors
of no meore than +0.08 mrilligal. A #0.02 milligal error was
possikble from either tidal or instrumental sources. Therefore,
the maximum possible was +0.3 milligal but generally was much
less because some errors were conpensatory.

Pouguer values were calculated from assumed computational
density values of 2.5, 2.6, and 2.67 gn/cm3. The average density
value ¢f 2.69 gm/cm3 obtained by lMuehlberger and cthers (1964)
for two samples of Precambrian crystalline rocks indicated that
2.67 gm/cm3 would be the most realistic Bouguer computational
density value. Tests by the Nebraska Department of Roads yielded
mean densities of 2.51 and 2.34 gm/cm3 for Pennsylvanian and
vermian rocks, respectively, in the site specific study area.

''hese three densities were used to compute the effects of observed
yravity versus theoretical gravity for anomaly interpretation.

In the site specific study area more than 800 gravity stations
were used to proauce computer-contoured and hand-contoured Bouguer
gravity mews (figs. 14 and 15). In addition more than 1400 gravity
stations were occupied in Cass, Sarpy, and Dougylas counties
(fig. 16). The data collected at these stations were integrated
with previously collected data to generate a comprehensive regional

Bouguer gravity map of southeastern Nebraska (fig. 17).
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Ground !lagnetic Survey

The .nstrument used in the ground magnetic survey was a
GeometricsR 826 proton Magnetometer. This instrument measures
the total magnetic field with an accuracy of +l gamma. Magnetic
anomalies are produced by differences in the degree of rock
magnetization (polarization). Although, to a large extent,
magnetic intensity 1is related directly to the percentage of the
mineral magnetite in rocks, depth to the magnetic source rocks
is another variable that affects the measurements.

buring field operations a few more than 800 magnetic stations
were established at 0.5- and 0.25-mile spacings. Sites selected
as magnetic stations were well-removed from artificial macnetic
sources such as ferces, power lines, and pipelines. Corrections
for diurnal magnetic drift were made by making observations at
a base station at 3-hour intervals and then using those observa-
tions to ccrrect, by linear interpolation, the readings macde at
field stations between base stations. No corrections were made
for latitude. The final magnetic intensity data were contoured
by computer and by hand (figs. 18 and 19).

In order to 1identify potential sources of observed magnetic
anomalies, values of magnetic susceptibility were obtained for
several rock types in :the stidy area by using a Bison Model/3101
Magnetic Susceptibility System. According to the manufacturer,
the range of the system is from 0.00001 to 0.1 CGS units with
accuracy approaching 5 to 10 percent.

Magnetic susceptibiiities of two groups of rocks were

determined. The first group consisted of representative samples
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of glacial drift and Paleozoic rocks obtained during drilling of
0il and gas test wells. Decause the samples were from cuttings,
corrections for density were necessary. Althouch some of the
raleozoic rocks were ferruginous, none of the samples had suscepti-
bilities large enough (> 0.0028 x 10~ cGs) to produce discernible
ragnetic anomalies. The second group was composed of samples

of acidic to basic rocks from the Precambrian basement. These
samples, which consisted of cuttings recovered from deep oil and
gas test wells, also required density corrections. Although

thne selection was limited, only fresh appearing rocks were selected
for measurement. The values obtained showed a wide variation

between samples; they ranged from 166.0 to 4160.0 x 10-6 CGS.

INTERPRETATION TECHNIQUES FOR GRAVITY AND GROUND MAGNETIC DATA

Interpretation of gravity and magnetic data is difficult
because many different models for mass distribution and magnetic
field variation can be applied to observed data. Therefore,
all additional multisource data need to be ised as aids in the
geopilysical inte)pretation. Woollard (1962) observed that an
understanding of the composition and structure of the crystalline
basement rocks is the most important consideration in the interpret-
ing gravity data in the midcontinent. The same can be said
for magnetic data. McGinnis and others (1966) pointed out that
the inverse rel~*ionship existing between positive gravity anoma-
lies and structural depressions in Illinois, Indiana, and Michigan
could be isostatically related. However no such relationship

holds true in lebraska. Instead most pcsitive gravity anom-lies
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correspond to structural "highs," as can be demonstrated by
ccmparing the profiles showing Bouguer coravity and the top of
Precambrian rocks. Also significant is the generally good corre-
lation of positive magnetic anomalies and structural "highs" on
the Precambrian surface (figs. 20 and 21).

Gravity and magnetic data for the site specific study area
can include effects of glacial drift, Paleozoic and Precambrian
rocks, and geologic structure. To remove the regional gravity
and magnetic components from the local components, . the Jata were
subjected to trend-surface filtering based on the least squares
functions (figs. 22 and 23). The intent was to enhance those

local «nomalies that may indicate .reoclogic structure.

Te examine the site specific study area in terms of isostatic

egulilibrium, it was necessary to establish the zero free-air
anomaly. This was done by averaging free-air data in 2-mile
radii about a point to smooth the effects of topography. The
aata then were cointoured, the zero free-air contour l.ine being
depicted on figure 24. Two east-west free-air profiles (figs.
20 and 21) also were made.

According to Carlson (1967) 15 deep wells have beer diilled
into the Precambrian basement rocks within “he site specific
study area. Also, many oil and gas test wells have been drilled
into the Paleozoic rocks (Burchett, 1978). Dat. obtained in
the arilling of the wells were used for an interpretive base
with geophysical data. Information on magnr cic susceptibility,
rock density, lithology, and structural con:iguration were used

with geophysical data to produce a map show .ng Precambrian rock
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type and structure ana two east-west geologic profiles (figs.
13, 20, 21, 24, and 25).

In order to identify quantitatively areas of steep magnetic
and gravity gradients a series of prof les svaced 1 mile apart
were made across magnetic intensity and Bouguer gravity maps
perpendicular to contour lines. From these profiles strong
laterally continuous magnetic and gravity gradients per horizontal
distance (100 gammas/.3 mile and 1 milligal/.3 mile) were identi-
fied at points along the profiles. These points were then plotted
on a base map and compared. A close relationship exists between
areas of steep magnetic and gravity gradients suggesting a similar
source of magnetic and gravitational intensity. These data
were tnen combined with structural information to generate a
Precambrian structural map of the site specific study area (fig.
24). Where structural relief is indicated, faults with vertical
novement were postulated, faults and/or lithologic ceontacts were
inferred where no structural relief could be dermonstrated.
Structural profiles on the top of Precambrian rocks (figs. 20
and 21) were made from figure 24, and the structural data for
the base of Kansas City Group and for the top of the Tarkio
Limestone were taken from Burchett, (1978, fig. 9) and this
report (fig. 6).

Anomalies in the gravity field within the site specific
study area cannot be accounted for by density contrasts between
ylacial drift and Paleozoic rocks or between Paleozoic and Pre-
cambrian rocks. Average gravity effects of the drift and Paleozoic
rocks were computed from the average density values of 2.59 gm/cm3

504 158

47



@Y B S PRETRTY | ﬁlu&.‘l 48

b B8y r"f'”’z;..,ame,f o ok oy ke e O

e .,3_\

. GRANITIC AND GNEISSYG, ROCKS -

o oo,
e g . : « N )
AR e W -y o
i v R 5 . w g
. &R N -
. . 8 MR
w mlmi m -
< o~
N PN
1 B sy “ad
< 3

GRANITIC ROCKS S! ¢ /

by “‘"' 1-2239-'0°fu i .
’\\_, - -,-«"(
‘ Ly i
! Fid {

i ""‘
£ G:E e 5\5/
2 ¢ »«,;.:x-e

LA TR ,w/p"‘

.'. . .
* GRANITIC AND DIORITIC ROCKS,
$ryre ‘,"?995" q..A......’.‘ ,».

‘ ; “L': "2
e .,nn'c .‘pmfmgts,‘,
\ ’)55'9!0"2‘:%"'_' ‘k\
N ~/ . A

y 4 ’. )

L3 - e o
. . .
DISTRIBUTION OF PRECAMBRIAN ROCK TYPES
AS INTERPRETED FROM DRILL-HOLE, MAGNETIC, AND GRAVITY DATA
ANAPTED FROM ‘AM ON {1967 AND LIDIAX [1972)

Figure 25

. ; "‘“\9“! [—!\ qr‘{“‘




for drift, 2.4¢ gn:/cm3 for Paleozoic rocks and 2.68 gm/cm3 for
Precambrian rocks. (The value for Paleozoic rocks actuallv is
an average for Pennsylvanian and Permian rocks only but is
assumed, because of lithologic similarities, to be characteristic
of the entire Paleozoic sequence.) Use of the density contrast
of 0.12 gm/cm3 between drift and Paleozoic rocks and an average
thickness of 100 feet for drift yields a gravity effect of less
than 1 milligal. Similarly, if the density contrast of 0.z1
gm/cm? between Paleozoic and Precambrian rocks and a maximum
thickness of 2,500 feet for Paleczoic rocks are used, the gravity
effect of the Paleozoic rocks, as computed from the horizontal
slab formula of Nettleton (1976), is 1 milligal per 900 feet
thickness or about 3 milligals for the maximum total thickness
of the Paleozoic rocks in the site specific study area. Because
the combined effects of the drift and Paleozoic rocks are too
small to account for the anomalies in the gravity field, contrast-
ing densities and elevational differences in Precambrian rocks
must be the principal causes of those anomalies.

A comparison of gravitational gradient and sloping density

contrasts of Nettleton (1976) is informative. From an elevation

on the top the Precambrian of 362 feet above sea level, determined

from drill hole data, to a second Precambrian elevation of 2437
feet below sea level there is approximately a 593 feet/mile
structural gradient which has been interpreted as faulting or
steeply dipping beds (Carlson, 1967). Between these same two
data points there is an observed Bouguer gravity gradient of

2.5 milligals per mile. Using Nettleton's (p. 202, 1976)
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formula for sloping density contrasts, a theoretical gradient of
0.91 milligal/mile was computed. The disparity between the
observed and theoretical gradients can be best accounted for by
faulting rather than by steep dip.

Variations of magnetic susceptibility values for glacial
drift and Paleozoic rocks were insignificant. Therefore, it
can be assumed that the Precambrian rocks strongly influence
the configuration of the magnetic intensity map. Although there
was no linear correspondence between high magnetic susceptibility
values for Precambrian rocks and high total magnetic intensity,
1t was possible to see some relationship between depth to Pre-
cambrian, magnetic susceptibility, and total magnetic intensity.
Comparison of profiles representing the top of Precambrian rocks
with profiles of total magnetic intensity (figs. 20 and 21)
indicates a generally positive correlation except for the western
quarter of profile A-A' (fig. 20). An explanation for this
exception is not apparent.

Figure 24 indicates a dominant northwest-southeast structural
grain, also a minor northeast-scuthwest structural grain in the
eastern part of the site specific study area. If the gravimetric
and magnetic intensity data are assumed to reflect the structure
and lithology of Precambrian rocks, several regional tectonic
relationships can be postulated. For example, figure 24 indicates
normal step faulting of Precambrian rocks between the Nemaha
Ridge and the Forest 'ity Basin; normal faulting, in turn implies
1sostatic adjustment. The subparallel confoimity of the zero

free-air anomaly contour to the structural grain of the study
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area lends support to this postulation (fig. 24).

Several authors have suggested left-lateral offset of the
northeast-southwest trending body of Keweenawan rocks (the mid-
continent anomaly) by transform faulting but provided little
evidence for strike-slip displacement of Precambrian rocks in
the area. The geophysical data available as a result of this
study can be interpreted as supportive of transform faulting.
Furthermore, the 1.0 B.Y. radiometric date for a sample from a
core of a gabbroic intrusive body near Steinauer, Nebraska (S, E.
Treves, pers. comm.,, 1978) is consistent with the radiometric
age determination for the Keweenawan rocks to the north. This
irtrusive body lies along a steep northeast-southwest trending
aeromagnetic gradient that parallels the trend of the Keweenawan
rocks, as indicated by King and Zietz (1971). The aeromagnetic
gradient was interpreted by Lidiak (1972) as indicative of a
graben that truncated another graben trending northwest from
the site specific study area.

A steep gravity gradient corresponding to the northwest
aeromagnetic trend that passes through the Steinauer area and
into the site specific study area ‘s indicated by the detailed
gravimetric survev of southeastern Nebraska (fig. 17). The
southeast boundary of the northwest-southeast trending steep
gravi. y and aeromagnetic trends is paralleled by the zero free-air
isogal, which indicates that the configuration of the stress
field coincides with the strike of the proposed transform tault
that offsets the midcontinent anomaly. The seemingly anomalous
occurrence of gabbro, carbonatite and basalt along the same
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northwest-southeast trend (Carlson, 1967, Lidiak, 1972) may be
relatea to the proposed transform faulting., From his examination
of recorded earthquake epicenter and intensities in eastern
webraska, Burchett (1978) detected a northwest-southeast trend

to epicenters of V-VII MM (Modified Mercalli) intensities (fig.
17). This trend appears to coincide with the trend of the proposed
‘ransform fault. Dobecki and LaFountain (1975) report a similar
relation between seismicity and offset of the midcontinent anomaly
by transform faulting in Kansas and liebraska.

The coincidence of northwest-southeast t ending aeromagnetic
and gravity gradients and of epicenters of strong earthquakes
together with the areal distribution and gabbroic and basaltic
1yneous rocks in the site specific and regional study areas are
indicative of a zone of crustal weakness. More specifically,
this zone is postulated to be an active left-lateral transform

fault.
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A GEOPHYSICAL STUDY OF THE ELK CRLEK ANOMALY
By David G. Maroney and R. R. Burchett

Discovered by geophysical reconnaissance in 1970, the Flk
Creek Anomaly was described initially as a positive circular
yravity anomaly having a maximum relief of 8 mgal. A vertical
lagnetometer survey showed an 800-gamma positive anomaly closing
in sec. 33, T. 4 N., R. 11 E., in Johnson Crunty, lebraska (Burfeind
et al, 1971, Carlson, 1972a). Core drilling near maximum gravity
and . agnetic closures in the NU 1/4 sec. 4, T. 3 N., R. 12 E.,
rawnee County, indicated about 45 feet of [Juaternary glacial
deposits and 583 feet of Upper and Middle Pennsylvania marine
rocks overlving silicate-bearing, iron-rich carbonate rocks
classed 1s a carbonatite (Treves et al, 1972a, 1972b, Brookins
et al, i975). Coring operations penetrated about 325 feet of
carbonatite having nearly uniform lithology (Carlson et al,
1972b).

A detailed gravimetric and ground-magnetic study was undertaken
in spring 1973 to map the extent and configuration of the anomaly
in greater detail. To suppliment the existing data spaced at
intervals of 0.5 mile, more than 100 additional gravity stations
were occupied at sites accessible only on foot. Also occupied
were 350 total magnetic field stations, most of which coincided
with gravity stat.con locations. A simple Bouguer gravity ma,

(fig. 26) based on the data obtained indicates ar east-we-t
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elongate elliptical area having maximum closure o) akout 1 square
mile. Residual gravity based on a -30 mgal datum shifted the
anomaly 0.25 mile northward and indicated a closure of 10 mgal
(fig. 27). A northeast-southwest Bouguer gravity profile over
the anomaly (fig. 28) demonstrates a steep east~trending gravity
(radient that nay indicate the igneous body dips tc the east.

A density value of 3.28 gm/cc for the carbonatitic rocks
was determined by the water ir~_rsion meth d. Density contrasts
with girrounding Precambrian crystalline rocks range from J.53
to 0.59 and account for the anomalous gravity values in the L1k
Creek area.

A map showing total magnetic intensity (fig. 29) indic '&s
a complex twin-lobed magnetic field pattern having closures of
300-400 gammas along a northeast-southwest trend. The steep
magnetic gradient to “he east-northeast shown by the northeast-
scuthwest magnetic profile (fig. 29) alsc indicates that the
igneous body dips generally eastward. A residual magnetic map
(fig. 30) prepared by using a 60-gamma regionel magnetic gradient
tev the northwest indicated two 600-gamma elliptical closures
aligned noitheast-southwest. The only carbonatite core available
for analysis was obtained from a test hole drilled outside both
hijh-amplitude closures. Magnetic susceptibility readings taken
at 25 foot intervals along the 325 foot length of core averaged
442.0 x 107 cys. Magnetic contrasts with overlying Fennsylvania
rozcks were nearly zero and with nearby granitic rocks were mostly

zero or negative and thus could not account for the magnetic
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anomaly at Elk Creek. Therefore the source of magnetism must
be deep seated or due to lateral lithologic changes within the
carbonatite body.

Cecause: the Middle Pennsylvanian rocks overlying the carbonatite
exhibit no evicdence of contact metamcrphisn or cataclasis it is
inferred that the Elk Creek carbonatite was emplaced in pre-Middle

Fennsylvanian tine.
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Test Hole 1-78

Location: Richardson County, SW SW SE SW sec. 34, T. 1 N., R. 13
E., approximately 15 feet ncrth of south section line
and 1,495 feet east of west section line.

Ground-level elevation: 1,215.0 feet above mean sea level.

Started: April 21, 1978. Completed: April 21, 1978.

Total depth: 50.0 feet.

Description Depth, in feet
From To

Yuaternary System:

SO0il (NO samMpPle) ccvesesscesssssssccsssnsscnnsnss 0 - 3.0

Permian System - Big Blue Series - Council Grove Group:

Grenola Formation:
Legion Member:
Sha'a, yellowish 0OliVe..ccciescsncscssscscsscenss -9 - 5.0
Sal._ ards Member:
Limestone, medium gray, finely crystalline..... 5.0 = 6.5
Roca Formation:
Shale, yellowish brown.....ceceeececccscccccncss 6.5 = 2.0
Shale, medium tO dark gray..cssceceessscossssccsss 9,0 - 11.5
Limestone, light brown, finely crystalline to
dange, BOftivvesovisasvonsvvsenvnsasvuscsnasive Jisw = 11.8
Shale, light to medium gray....cesceseesessesss 11.8 - 15,0
Shale, light greenish gray; contains gypsum
CEYBLAlB.csiasssinnrssvsssassrsvnsnsvessscvans bSasd = 18,5
Limestone, very light gray to buff, dense,
AMPULre. cossconessncssvncessravssssssnnosveness dBwd = 21,5
Shale, medium gray..sccssceesscsssssscsnsssossss <1ls9 = 22.0
Limestone, very light gray to buff, dense,
IMPUTE@, s evasssvasrsvsssvsasrasssssssvsnssonsses dasd = 24,0
Shale, light greenish gray....ccecesscessesesss 24.0 - 24.5
Limestone, buff to light brown, densz.......... 24.5 - 26.5
Shale, light greenish gray..ccccccesecescscsess 26,5 = 27.0
Limestone, light brown, dens€.....cecee0s0000es 27.0 = 29,0
Shale, pale olive, mottled with red......cc00.. 29.0 = 35.5
Red Eagle Formation:
Howe Member:

Limestone, light gray to brown,

irreqularly crystalline, impure.....sscceesss 35.5 = 39,5

Bennett Member:

Shale, black, carbonaceOUS...ceeceessnsscsncsss 39.5 = 44,0
Glenrock Member:

Limestone, light brown, finely crystalline-

contains brachiopods and fusulinids.......... 44.0 - 45,0
Shale (lost circulation, no sample)....ee00 2o 45.0 - 50.0
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Description Depth, 1in

From

Limestone, light gray, finely crystalline to

dense, impure; contains brachiopods.......... 70.0 - 70.5
shale' medimn gray.....‘....'.ll‘.‘...l..l...l- 70.5 -7105
Limestone, light gray, finely crystalline,

impure; contains brachiopods and crinoids.... 71.5 = 72.0

Auburn Formation:
Shale' light gray............'.I...O.'.O......l 72.0 -7700
Test Hole 3-78
Location: Richardson County, SE SE SW $W sec. 34, T. 1 N., R. 13
E., approximately 15 feet north of south section line
and 825 feet east of west section line.
Ground-level elevation: 1,187.0 feet above mean sea level.
Started: April 21, 1978. Completed: April 21, 1978.
Tctal depth: 77.0 feet
Description Depth, in feet
From To
Quaternary System:
Soil (no sample)....l...ll'.'.l..l.b'll...ll’.. o - 2'0
Clay' light brown......l.'..l........I.C'.'.'I. 2.0 - 4.0
Clay' reddish brown..............l.l.....ll‘... 4.0 - 7.0
Permian System - Big Blue Series - Admire Group:
Onaga Formation:
Towle Member:
Shale, greenish gray; contains manganese

Staining'........I.....l'.......‘.....l...'.. 7‘0 -10.0
Shale, olive mottled with red.....ve00000000e0.. 10,0 = 11.0
Sha‘e' dark reddiSh brOWD.............------... 11.0 -15-5
Shale, reddish brown mottled with olive and

green.....I.“.....Q..l.....‘..l..'O....l'... 15.5 -16.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Wood Siding Formation:
Brownville Member:
Limestone, light gray, irregularly crystalline,
impure; contains brachiopods and algal
material...'..'.......‘..QI.....'..I....'...I 16.0 -18.S
Pony Creek-Plumb Members:
Shale' pale olive..‘....l......"......-...-..0 18.5 -21.0
Shale, reddish gray mottled with green......... 21.0 = 23.5
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Description Depth, in feet

From %

Shale, greenish gray mottled with orange....... 23.5 = 25.0
Shale, reddish gray..scsuvececsasssvosssssssasss 25.0 = 28,5
Shale, light greenish gray.......esoeeeeeecssses 28.5 = 29,5
Shale, red....ceseeevesssssssssscssscscssrssnnces 29.5 = 35,0
Shale, red, interbedded with pale yellow and
OliVeecsovessvsssvnpnasssesnsssasnssscecsasse 35,0 =+ 36.0
Limestone, yellow brown, finely crystall » impure;
contains brachiopods and algal materie ..... 36.0 = 37.0
Shale, light greenish gray, silty....eeceeeeses 37.0 = 41.0
Shale, MEdiUM Gray.ceessessccosocscocsonssssensss 41.0 = 13.3
Nebraska City Member:
Limestone, dark gray, finely crystalline;
contains brachiopods and crinoidS...veeevesss 43.3 - 43,0
Rocc Formation:
French Creek Member:
Coal, black, SOft..ceeesecccncsccccncensnnsnssas 43.9 = 44,1
Shale, light bluish gray...cceceveesscssssssses 44,1 = 50.0
Shale, medium to dark gray...ecceeeesccceeassns 50.0 = 59.5
Jim Creek Member:
Limestone, medium gray, finely crystalline;
contains brachiopods and crinocids.....ceeeee. 59.5 = 60.5
Friedrich Member:
Shale, light to medium gray...sveeeeececesesess 60.5 = 64.5
Shale, reddish broOWN..seceevsscecasossccccnosnces 54.5 = 67.0
Shale, light greenish gray, interbedded with
sandstone, light greenish gray, very finely
MiCACEOUB s sescssossabonssnsscscssanmasnrssanmse 67.0 = 68.5
Sandstone, light tannish gray, very finely
micaceous, interbedded with shale, greenish
XY esoesssscsoscssonsssssscssac-ssnssnsannsnss 68.5 = T70.5
bandstone, light tannish gray, very finely
micaceous, interbedded with shale, red....... 70.5 = 73.5
Shale, reddish bDrown...eeceeeceeseececacesnnsese 73.5

Test Hole 4-78

Location: Richardson County, NW NL NC SE sec. 28, T. 1 N., R. 13
E., approximately 2,655 feet south of north section line
and 612 feet west of east section line.

Ground-level elevation: 1,068.0 feet above mean sea level.

Started: April 24, 1978, Completed: April 24, 1978.

Total depth: 126.0 feet.
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Description Depth, in feet

From To

guaternary System:
Soil (NO samMple)sceeccscessccssncssvciassss ssses 0 - 5.0
Clay, brownish gray, Sandy...ceeseccccsccsccens 5.0 = 11.5

Permian System = Big Blue Series - Admire Group:
Hamlin Formation:
Oaks Member:
Shale, greenish Qray..cccsonssvwronsbosnnsssasne LhsS
Shale, pale yellowish brown mottled with olive
ANd Yed.oseessescsscsssssesssssssssssssnasssnssce
Shale, greenish gray.csccevscsvnsssnsssvssssnnes 28:0
Houchens Creek Member:
Shale, light bluish gray, intcrbedded with
limestone, light gray, dens€....ccesesveessses J17.0 = 21.0
Stine Member:
Shale, greenish gravi.cceesscesconessscssssnnes 21.0 = 29.0
Shale, medium gray...ceceecescscssssscssssssscese 29.0 = 35.0
Limestone, medium to dark gray, medium to finely
crystalline; contains brachiopods, interbedded
with shale, dark gray...eceecesceesesssscsssses 35,0 = 36.0
Shale, Med1um YXAY . wessuwes swsssvansaes sonsacss 20O = 36,
Shale, greenish gray, interbkedded with limestone,
brownish gray, dense, thiNe.sccocsccssssasssen I6:7 = 40,0
Shale, reddish brown...eccccoessescsscsssvesssss 40.0 = 42,0
Shale, light greenish gray...ccceecececscscsess 42.0 = 42.5
Limestone, tannish gray, finely crystalline,... 42.5 = 43.5
Shale, light greenish gray..ccccecssccssseseesss 43,5 = 45,5
Shale, reddish gray..ccccsceesscsssccssnsascscss 45.5 = 46.3
Shale, light greenish gray..cccecececsesscecesccee 46 ? = 46.6
Shale, OlAVB.cysssmasrvassspsrsnssssonssnnssenps st = §5,8
Five Point Formation:
Limestone, light gray, irregularly crystalline;
contains algal material.....iceevveveccsse-a. 46,8 = 49.0
West Branch Formation:
Shals, OliVEsseesesvsnsversussmpannresansssvens ©FsQ > §
Shale, light gray....ccccoceseecsesccscsassssses 90,5 =5
Shale, greenish gray, interbedded with limestone,
tannish gray, denfe...cceoesassocsssnaccsnsse 56:.5 = 60,0
Limestone, light gray, dense, soft......cee0e.. 60.0 = 61.0
Shale, light greenish gray....eoeeeeesceccseess £1.C = 63.3
Shale, dark greenish gray..cccecscecscesssscssss 63.3 = 63.5
Limestone, dark gvay, iMpPuUr€.....ceeseeeeeessses 63.5 = 65,0
SHRlR,; ABTKk QUMY isvsossnarsmavssnassunssnpesnsw BNl N T3, 5
Falls City Formation:
Lehmer Member:
Linestone, light gray, irregularly crystalline,
interbedded witn shale, gray....c.eeeeeeeeeses 73.5 = 76.5
Reserve Member:
Shale, MeUdiUm gray..ceeeeseescncscnsesassnsasss 716.5 = 78.2







Cescription Depth, in feet
From To
Quaternary Systern:
801l (NGO SAMPle)ecsssvnssnssnisnsscnnnnsnosesame 0 - 2.0
Pennsylvanian System - Virgil Series - Wabaunsee Group
Willard Formation:
Shale, olive nottled with redesicccececccaccocns 2.0 - 4.0
Shale, olive mottled with gray and yellow...... 4.0 - 10.0
Shale, brownish olive mottled with gray and
VEL1OWe: snssssssrsasnsuvsssnspsssnpscensasenns D = Fos0
Shale, light gray mottled with yellow.....sses. 25.0 = 32.8
Emporia rormation:
Elmont Member:
Limestone, medium gray, fir:ly crystalline;
contains »rachiopods a . ¢rinoidSesecesssesss 32.8 = 35.5
Shale, medium gray, limy.c.esvseseccsssossnsnes 39:.5 = 36.8
Limestone, medium gray, finely crvstalline;
contains brachiopods and fusulinids.......... 36.8 = 37,0
Harveyville Member:
Shale,; light gra@yic.ssssvsssosssssssssonsssonsss S7s0 = 39,5
Shale, Bediul YEAY oo nveasrbnprnbnsnasesenbesss Sdpd = LBs7
Reading Member:
Limestone, medium gr.y, finely crystalline;
contains brachiopous and crinoidS.ecesesceeecs 43.7 = 45.9
Shale, Mediull gra@Y.ccsvsssvvonsnscssssssnvnsnns 45.9 =~ 46,1
Limestone, mediun gray, finely crystalline;
contains brachiopods and crinoids...scecessss 46.1 = 46.5
Shale, Madion gERY ¢« s rassnrvasmussasncossvwassne B0:3 ™ BFed
Limestone, medium gray, finely crystalline;
contains brachiopods and crinoidS...ceeeeeess 47.2 = 48.8
Auburn Formation:
Shale, medium GgraY.::cssssennsssvssinnssassssass 48,8 = 54,5
Limestone, light gray, finely crystalline:
interbedded with shale, greenish gray.ssecssss 54.5 = 56,3
Shale, light greenish gray..cesecsescesssessess 56.3 = 56,5
Shale, light to medium gray..ceeseovcosccscsnss 956.5 = 60.0
Shale, nmedium gray..cecceveessvscsnsssnacsssssas 60,0 = 62,0
Test Hole 6-78
Location: Richardson County, NW NW NW sec. 21, T. 1 N., R. 13 E.,
approximately 4 feet south of north section line and 282

feet east of west section line.
Ground-level elevation: 1,117.0 feet above mean sea level.
Started: April 25, 1978, Completed: April 25, 1978.

Total depth: 67.0 feet.




Description Depth, in feet
From To
Quaternary System:
B01l (BD BANMPlE) ;s ccsnsosassssnsannsssrnesssenes 0 - 4.0
Permian System - Big Blue Series = Admire Group:
Onaga Formation:
Shale, reddish Drown...ccceeevessenssoocssssccs 4.0 - 5.0
Shale; PAIR® OliVE.ccsusrsnaconoppnranssnsssanss 5.0 - 10.0
Shale, pale olive mottled with yellow.......... 10.0 = 18.0
Shale, medium gray, interbedded with limestone,

GraYs EPBAN. vovewnssonssnassveppnvenssasssanas IBsU = 21,0
Shale, reddish brown....ceeeve -seeccescssseseess 21.0 = 21.6
Limestone, dark yellowish bro..:, medium

crystalline; contains manganese staining..... 21.6 = 22.6
Shale, reddish gray..ccseeeececeseccscscscscnnee 22.6 = 24,2
Shale, pale olive nottled with yellow and

LAY eoeesecsccccoscssssnsssssasssssssscsscsss 24,2 = 25,5

Pennsylvanian System = Virgil Series - Wabaunsee Group:
Wood Siding Formation:
Brownville Member:
Limestone, pale yellow, finely crystalline;
manganese staining contains brachiopods...... 25.5 = 28.0
Pony Creek Formation:
Plumb Member:
Shale, BliVe.esiecsconsssnvesnonsss sesssesssss 28:0 = 31,0
Shale, medium graye.ccscsscescscscssscssossncenss 31.0 = 32,7
Shale, black; contains coal, black. scft....... 32.7 = 32.9
Shale, pale greenish gray....cesescecescssssosss 32.9 = 34.0
Shale, redrfish bDrown....ceeeesessesocsasssscass 34.0 = 40.0
Shal~, pale Olive=gray...eeesesceesesecscsesses 40.0 = 40.3
Shale, MeAiIum QGray.cecsesssvesssassesassassssnss @063 = 41.2
Limestone, light tannish gray, finely crystal-

line; contains brachiopodS...seciessceeeesess 41.2 = 43.4
Shale, gray; conta..as black carbonaceous

mate ilessoocnsnessnssssncssnsnucsssnnsssvecs #3.4 = 44,0
Shale, Ght gray..cccececescsssscnscsncesseess 44.0 - 49,6

Nebrask. ity Member:
Limesto..e, dark gray, finely crystalline,
impure; contains brachiopodS.seecescsvecscees 49.6 = 50.7
Root Formation:
French Creek Member:
COBLl; DERBK.cssvsssssntnrsascndonsnvussnsvannee S0s7 = 50.9
Shala, Jight gray...ssvesvesavessnvssssvsassnss 50.9 = 60.0
Shale, medium gray...ceee.seseesesosscsccsccces 60.0 = 64.4
Jim Creek Member:
Limestone, light to medium gray, finely crystal-
line; contains brachiopodS...iccveeceesnceess. 66,4 = 66.5
Friedrich Member:
Shale, light gray.cccessssscsssssnnssssossssancs 065 = 67.0
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Test liole 7-78

Location: Richardson County, NW NE NE NW sec. 21, :
E., approximately 8 feet south of ncrth section line and
2,100 feet east of west line.

Ground=-level elevation:

Started: April 25, 1978.

T.

1 N.'

1,177.0 feet abcve mean sea level.

Total depth: 80.0 feet.

Description

Completed: April 25, 1978.

R, 13

Permian System - Big Blue Series = Coun~il Grove Group:

Foraker Formation:
Hughes Creek Member:

Limestone, pale yellow, soft,

weathered.........
Shale, pale olive...

impure, highly

R I Y

Shale, NMEdiuUm Gray..veeeseesecsesssscssnnsosses
Shale' Olive.....ll..........'.........'......O

Americus Member:

Limestone, medium to dark gray, finely crystil-
line; cecntains brachiopods and crinoids......

Admire Group:
Hamlin Formation:
Oaks Member:

Shale, dark gray to black mottled with olive...

Limestone, yellow, finely crystalline: contains

brachiopods and crinoidS.eceeccssessscesscccess
Shale, olive mottled with yellowish brown and

GEBY s ad dis s omss s §4n5 805 entbessnees sees ss
Shale, gray mottled with OliVe.seeeeeoccoconeen
BhBlO; VYRLIIOW. i vossvssssssvansarmebbneossonssns
Shale, medium Gray....ccesseecesnsscncsccannoanss
Shale, yellow mottled wWith OlivVe.eeeeeeenoeeesn
Shale, greenish gray....cceeeeeseenosncccsansnsne
Shale, YellOoW...ieeeeeooosonooeosssscssconsssess
SNBLy TER s omuosswwnpsv s s9iss s 2EEERES S 5606 «omn
Shale, pale olive mottled with dark reddish

brOWNccsvssnsecnus

R

Houchens Creek Member:

Limestone, yellowish brown,

to (]ens(’t-.n-o.o.o

finely crystalline

L e

Shale, greenish gray..,.scocccccecostssosncesnnes

Limestone, yellowish brown,

to dens€...vveeee.

Shale, greenish gray, interbedded with limestone

finely crystalline

brown.....-........;.--...-.......-..-....--o
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Depth, in feet
From Ig
0 - 1.0
1.0 - 7.0
7.0 - 9.0
9.0 - 9.9
9.9 - 11.1
11.1 = 12.0
12,0 - 12.2
12.2 - 13.0
13.0 - 14.0
14.0 - 17.5
17.5 - 18.0
18.0 - 20.0
20.0 = 24,0
24.0 - 24.5
24,5 - 25.5
25,5 = 27.5
27.5 = 28,0
28,0 - 28.3
28.3 = 29.0
29.0 - 30.0



Description Depth, in

From
Stine Member:

Shile, OliVe.svrssssessopscanmpnensinssvrsvensss  30:0 =
Shale, medium gray mottled with olive.......... 31.0 =
Shale, light to medium gray..sesccecscesccccaess 35.0 =
Shale, medium to dark gray...eeee :sseosceccess 40.0 =
Limestone, medium gray, finelv ¢rystalline;

contains brachiopodBesssvesnsssnsnsssvasnwise BEes =
Shale, medium to dark gray..ccsseceeccesccecsess 44.0 =
Limestone, light greenish gray, finely

CIYBEALLIiNG . cuvocavromsvncubus sosvesssvasevone BBsD =
Shale, light greenish gray...eceeesesceescssssss 435.0 =

Shale, reddish gray...cceeeeesesccscscscscacnses 49,0 =5

Shale, medium gray..cssssecsosonssvasvsvessuvos DSVl =
Limestone, light tannisk gray, finely
Crystalline.....oveecesescssnsscscssscsscnsnsse 5Hl.3 =
Shala, light gray...vsvwecososusssvpssavsssswss Dlsd =
Bhale, OliVe.ccssessassssssssnnbsssesnsniosnnns D22H =
Shale, dark reddish DrOWN....ceoeeeeeenesesenses 53.0 =
Shale; reddish YelloW.ssssvsssvnsssecanssossconss ~ 38,0 =
Shale, medium (raY.cssvessesssonsssscssncosanse 55.5 =
Five Point Formation:
Limestone, light gray, finely crystalline; contains
brachiopods, gastropods,and algal material... 56.1 =
West Branch Formation:
Shale, lignt greenish gray...sesscesccssccscsss 56,9 =
Shale, medlum gra&¥.cessvssvsssevssasnsssnsssnes Dled =
Limestone, light greenish gray, dense interbedded
with shale, greenish gray..ceeccesescccecccees 62,7 =
Shale, light greenish gray mottled with red.... 65.3 =
Shale, light greenish gray....cceeeceeeecsecsncess 68.0 =
Shale, medium to dark gray...sevecesescsccaseas 68.3 =
Falls City Formation:
Lehmer Member:
Limestone, daik yellowish orange, soft,
POXOUS..coeessensose ssssccsssss -ssvosssocnssans 17.5 =
Limestone, light to m. ium gray, finely crys-
talline; contains brachicpodS.:.. ceceesssesss 78.0 =
Shale, medium gray..cceeseccosssscennccssccssss 79,5 =
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Test Hole 8-78

~Oocation: Richardson County, UE corner NW sec. 28, T. 1 N., R. 13
E., approximately 20 feet south of north sectior line
and 2,625 feet east of west section line.

Grounda~-level elevation: 1,127.0 feet above mean sea level.
Started: April 26, 1978. Completed: April 26, 1978.
Total depth: 130.0 feet.

Description Depth, in feet
From To

wJuaternary System:
Soll (nO Sample)........-----........-......... O- 1.0
Clay, brownish gray..cceecsvecccssossccssssscns 2.0 = 6.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Stotler Formation:
Uvry Member:
Ehale,; reddish BXOWN.csv . sscsssavssuobsnaons saa 6.0 - 13.0
Limestone, cream and dark yellow, finely crys-
talline: contains crinoids and pyrite,
interbedded with shale, reddish brown........ 13.0 = 17.0
Shale, pale 0livVe Cray.cesseesssessssescesssess 17.0 = 18,0
Shale, red mottled with 0livVe...vivesvevseeasses 18,0 = 28.7
8hale, 0live Drown....ssssessscsssssessncssencs 28.7 = 31.3
Shale, medium Gray...seooeeeeecesoscassscssnsnss 31.3 = 52,6
Dover Member:
Limestone, bluish gray, finely crystalline;
contains brachiopods and crinoidS....eeeeeees 52.6 = 53.7
Shale, light gray....ceeeecesvescscescascccnaes 53.7 = 54,7
Limestone, light tannish gray and light
greenish gray, finely crystalline.......ee-.. 54.7 = 54.9
4eandale-Pillsbury Formations:
Shale, light greenish gray to light gray....... 54,9 = 57.0
Shale, redlish brown....eceeeeevsoccscscnsssnsease 57.0 = 59,7
Shale, pale olive mottled with light gray...... 59.7 = 62.0
Shale, medium gray..ssesececcssssscssncsasscecse 62.0 = 72.0
Shale, light to medium gray...cceeeevesveensses 72.0 = 80.5
Tarkio Member:
Limestone, medium gray* contains
PXachiopodB..covenssnvvssnnessnnsnsvassnassas 80.5 = 81,9
Shale, light greenish gray interbedded with
shale, dark gray with black carbonaceous
BLYEAKB . s vsvsrnscsssnnsnssssncasasnsinsssons 1.9 = §2.4
Limestone, brownish gray, finely crystalline;
cortains brachiopods and crinoids........e0.. 82.4 - 82
Shale, 1.7ht greenish gray...cccseceseeessesees 82.9 = 84,0
Shu.e, reddish brown..seseeesescesscesnassceses 84,0 - 85,
Limestone, cream to white, finely crystalline;
contains glauconite, fusulinids, and Osagia.. 85.4 - 90.0
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Description Depth,

Willard Formation:
Siltscone, light greenish gray, very finely
PICACEOUB s sssss s savosapssd@sesdsessdasssssne
Shale, light end dark olive mottled with yellow
DR GrAT cosoobves svoasssssnsosesoasssrsessess
Shale, light to medium gray..cscessecccsccsssss
Shale, light to medium gray, interbedded with
"imestone, brown, dense, thin...cccecceccones
Shale, medium gray.ssesecscescscsssssnscsssscsns
Emporia Formation:
Elmont Member:
Limestone, brownish gray, very finely crystal-
line; contains brachiopodS..eceeecececcessccsns
Shale, Meditl GraY.vessoavscnssorvnessvosannassos
Limestone, light gray, very finely crystalline;
contains “rachiopOdS..eeeeesesssccncscsssnasnan
Shale, greefilsl grAYsivwscsvessvassonvsssansoms
Limestone, light brownish gray, irregularly
crystalline; COntains pyrit@..cceccececscesas
Harveyville Member:
Shale, light to medium gray mottled with

Olive-.-..-.-.........-...-.o-.--............

Test Hole 9-78

Location: Ricnardson County, SW NW NW SW sec. 16,

and 15 feet east of west section line.

in feet

From To

90.0 - 94.0

4.0 - 98.0

98.0 - 117.5

117.5 - 117.6
117.6 - 122.5
122.5 - 123.9
123.9 - 124.2
124.2 - 126.5
126.5 - 127.0
127.0 - 127.5
127.5 - 130.0

T. 1 N., R. 13
E., approximately 2,040 feet north of scuth section

Ground-level elevation: 1,040.0 feet above mean sea level.

Started: April 26, 1978, Completed: April 26, 1978.

Total depth: 58.0 feet.

Description

(uaternary System:
S0il (nO sample)sccessssssssssansscsscscsnsnsncss
Clay, raddish DroWN.sevavssnssnsbnosnssovems savs
Clay, reddish brown; contains sand and gravel..

line

Pennsylvanian System - Virgil Serieg - Wabaunsee Croup:

Pillsbury Formation:
Limestone, reddish brown, irregularly crys-

talline; contains brachiopodSieecseesscssscsses
BBAle, OlIVE sisvssanicesisspecipssnasnbaopinan
Bhal®; TYedecsssnssscnisomanspihsssmvdnnmssnmensan

/ 1N

504 PO
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Depth, in feet
From To

O o 200

2.0 = 500
5,0 - 12.0
12.0 - 12.5
12.5 - 15.5
15.5 - 20.0
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Description Depth, in feet

From 29

OhBle; DLIVB..ssrwssvmussnvcenen nassvnssnwessnss 0.0 = 23,3
Shale, medium graYsseesnessacassssssscnanssasss =213 = 32.1
Zeandale Formation:
Maple Hill Member:
Limestone, bluish gray, finely crystalline, con-
tains brachiopods, crinoids, and fusulinids.. 32.1 - 33.5
Wamego Member:
CoRl, BlacK, scspssvssnvrssasisasprsssaassnsnanns 33,9 = 33,7
fhale, light greenish gray..cceeeescecescsccsess 33.7 = 34,2
Sandstone, greenish gray, very finely
MiCACEOUB s ssssvosssstsvrscassrsnsscsssasssae I8:.2 = 36,8
Shale, light greenish gray...ecececeesecscssces 36.8 = 37.8
Shale, light greenish gray, very finely micace-
ous; contains black carbonaceous material.... 37.8 - 43.0
Shale, light gray...ececsessccscecencscenesens « 43.0 - 43,5
Shale, medium L0 dark gray..secseececsceccesees 43.5 = 46.5
Tarkio Member:
Limestone, mediur to dark gray, finely cryvstal-
line; contains brachiopods, crinoids and
PYTIE@ecnsccnnmansasuvvsovsassnnsassscsssnmee BB.5 = #47.3
Shale, light greenish gray mottled with red.... 47.3 - 48.8
Limestone, cream, finely crystalline; contains
fusulinids and Csagia, interbedded with
shale, light greenish gray.......eoeeeeeesss. 48.8 = 54.5
Willard Formation:
Shale, light greenish gray....c.ceeeeeceeccesss 54.5 = 56.0
Shale, light greenish gray interbedded with

redtu.lco.oo.o-o.ou.oo.n'.o'c.aoto-..n...-o.. 5600

Test Hole 10-78

Location: Richardson County, NW corner sec. 32, T. 1 N . R. 13 ®
approximately 12 feet south of north section .ine and
10 feet east of west section line.

Ground-level elevation: 1,205.0 feet above mean sea level.

Started: April 26, 1978. Completed: April 26, 1978.

Total depth: 56.0 feet.

Description Depth, in feet
From To
Quaternary System:
SOil (no sample).-.ooo.-a--..o-.noloc-c-.--oo.o 0- 3'0
Clay, krownish gray and yellow; contains sand
and gravelﬁl.....I...Q‘.Q.C.'.l.ll.....ll.... 3'0- 10'0
76
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Description Depth,

in feet

Clay, orangish brown, silty;

contains lime nNOduleS..cceeesscccssssscsssnns 7.0
Clay, yellowish brown, silty, contains sand

and gravel....ccossesccssasssscscscnncscsaccs 13.0
Clay, olive-yellow, Silty..ccececccccnccncioces 23,0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Burlingame Formation:
South Fork Member:
Limestone, yellowish brown, very finely crystalline,
highly weathered; contains brachiopods
and pelecypoOlS....sscsscsssesescssscsscnscnns 26.5
Winnebago Member:
Shale, 0livVe gray....seeecseescssssssosssscssans 29.5
Limestone, yellow, finely crystalline.......... 32.5
Siiale, 0liVe Qgray.e.esscsssssscnssesassscnscs s 33.0
Shale, dark gray..csseesssssscsssscsssanscssssns 34.3
Taylor Branch Member:
Limestone, medium gray, finely crystalline..... 35.0
Shale, dark gray to black..ee.seces-secsacesace 35.3
Limestone, light to medium bluish gray, very
finely crystalline; contains pyrite and
brachiopOdS..ccssesescenssssssssssssscnsssnss 35.7
Shale, greenish gray...ccesescssssscsscsscscosnss 37.8
Limestone, light gray, very fii.-=ly
CryStallin@...ceeeesssncscacsssnssnnncsnsescs 381
Scranton Formation:
Silver Lake Member:
Sandstone, light brown, Silty....ceeeesecesecses 38.9
Shale, medium gray, Sandy.sseecscessscssccessnss 41,1
Shale, light to medium gray....cosseseescvssees 46.0
Shale, medium gray..ssccseesescsssssssossssssces 93,0
Rulo Member:
Limnestone, light brownish gray, very finely
crystalline; contains brachiopods, crinoids,
and fusulinidS....ceesecsscccsccssssssasscacs 35.2
Cedarvale Member:
Shale, MediUm gray...csocssseossssscecsnscsnsssss 29,9
Shale, greenish gray.....sceeeseeeccsssssscssss 59.8
Happy Hollow Member:
Limestone, light greenish gray, very finely
crystalline, interbedded with shale, light
greenish gray....ccceesesesssssscsssscancacns 67.5
White Cloud Merber:
Shale, very light greenish gray....s.seceeeeeses 70.0
Shale, light to medium gray....ceeeeecessessees 75.0
Shale, light gray...ccceeeesssesssssssssscssass 83.0
Sandstone, medium gray, Silty....ceececececcess 88,2
Shale, medium gray, silty, sandy....cc.cceese.. 88.3
Shale, medium gray, Silty...coeesscsscsasssases 92.0

78 hid

o U
~J O
.

v @

70.0

75.0
83.0
88.2
88.3
92.0

- 107.0



Test Hole 12-78

Location: Pawnee County, SW SE SE SE sec. 36, T. 1 N., R. 12 E.,
approximately S5 feet north of south section line and 200
feet east of west section line.

Ground-level elevation: 1,185.0 feet above mean sea level.

Started: April 27, 1978. Completed: April 27, 1978.

Total depth: 127.5 feet.

Description Depth, in feet
From To

uaternary System:
Soil (no San‘ple)I.""I..l......l-.l.....\...‘- 0 - l.5

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Scranton Formation:
Rulo Member:
Limestone, yellow, fine to very finely crystalline,
highly weathered; contains algal material.... 1.8 = 2.0
Cedarvale-White Cloud Members:
Shale, OlivVe DrOWN...iieieeeeeeesonesnosenennns 2.0 - 3.0
Coal, black; contains black carbonaceous

matel’lal..................-..-.-.....-....... 3.0 - 3.5
Shale' light to medium gray.................... 3-5 - 7-0
Shale' light gray.............................‘ 7.0 - 11.0

Sandstone, reddish brown, interbedded with shale,

GrAYeorsetsscccosocsssossencesesnisasssas soes 11.0 = 19.0
Silt, light gray, interbedded with sandstone; very

fine grained; contains organic material...... 19.0 = 22.5
Shale, mecium gray, silty, sandy............... 22.5 = 32.0
Shale, medium gray, interbedded with

siltstone. light Gray...eeeeeuvsoseeeescnnnees 32.0 = 39,9
Sandstone, orown, very fine grained............ 39.9 - 40.0
Shale, light gray, sandy, interbedded with

Siltstone, DrOWN.....eeeeeesooeececsocennnns. 40.0 = 44,0
Shale, olive brown, interbedded with sandstone,

BEOWIs 5 50 &8 omohowansdsmssesninenenssssssss s 44,0 =~ 48.0
fandstone, orangish brown, interbedded with

Shale, DroWN.....eeeeeeeeenseneeooennnnnnnnns 48.0 =~ 50.0
Shale, light gray, Silty..eeeveeseeeeseneeeeeas 50.0 = 53.0
Sandstone, brown, very fine grained, interbedded

with silt, orangish bBrown........eeoeeeeeson. 53.C = 58.0
Shale, light greenish gray; contains trace of

coal, black, thin..c.eeceseceseccvesesnonnsnee 58.0 = 62.5
Sandstone, white to light gray, very fine

grained, lime cemented; contains black

carbonaceous material...eeeeseeeeeeennnnnnans 62.
Silt, light gray, interbedded with sandstone,

gray, very fine grained.....cveveveennnanees. 64.9 = 68.0
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Description Depth, in feet

From To

Shale, light to medium gray, interbedded with

S11ltStONe, Yray¥.eeeescosssscscssssscsnnsssscsnsns 68.0 - 71.0
Siltstone, yray, interbedded with shale, light

JLBY cseseosesscsssssssssssosvssnascsssnssnsccnse 71.0 - 77.0
Siltstone, gray and greenish gray..secscescecsss 77.0 - 83.0
Siltstone, greenish gray, Sandyes.cccocosscssscs 83.0 - 86.5
Sandstone, light greenish gray...c.c.ccseeseccces 86.5 - 87.2
siltstone, greenish gray, interbedded with

sandstone, gray, very fine grained...sseeeecs 87.2 - 88.0
Limestone, light tannish gray, very finely

crystalline toO denS€.ccceccescsvscnssccssnccene 88.0 - 89.0

Shale, medium gray, Silty.cceecccssccossasssncss 89.0 -102.0
Shale, medium gray, interbedded with sandstone,

gray, very fine grained....cecsecsovssscsccce 102.0 - 113.0
Shale, medium gray, silty; contains black

carbonaceous materid@l.ceeceessscsccscscsasssnssse 113.0 - 116.8
Sandstone, light gray, very {ine to fine grained;
contains black carbonaceous material.cseecces 116.8 - 117.5

Shale, medium gray, Silty..ccesesscecsccscnssacans 117.5 - 118.0
Shale, light GraY....ccsssesseencoscsssvassssss 118.0 = 1235
tioward Formation:

Limestone, bluish gray, irregularly crystalline,

contains brachiopods, crinoids, and

fUBULINIAB . cooconcnansasnsssssnssssonsgns isas 122:5 = 123.5
Shale, light gray..ccsseecssccsscacssssnses ses 123.5 = 125.0
Limestone, bluish gray, irregularly crystal.ine:

contains brachiopods, crinoids, and

FUSULinidS. ceevesssccosonssasssncssssnssessss 125.0 = 127.5

Test Hole 13-78

Location: Richardson County, SE SL SW SE sec. 9, T. 1 N., R, 13
., approximately 33 feet north of south section line
and 1,366 feet west of east section line.

Ground-level elevation: 1,120.0 feet above mean sea level.

started: April 28, 1978. Completed: April 28, 1978.

Total depth: 103.0 feet.
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Description Depth, in feet

From To

wuaternary System:
SOll (no Sample)Cl..l...l...l...D...Q-.O..'...' 0- 1.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Stotler-Root Formations:
French Creek Member:
Shale, OliVe DrOWN...cessosoosssnscesnssassssns 1.0 - 11.0
Shale, Olive gray..sssscccsvnssnnscsnonnssrssssay 1le0 = 12,7
Shale, PlacK: csvssvossassssopssnssssavsssnnssnne Lot = 13.5
Shale, DroOwl..eeeeeoseseccscssvasssssscsnsssssss 13.5 = 14,0
Jim Creek Member:
Limestone, medium gray mottled with brown,
finely crystalline; contains brachiopods..... 14.0 - 14.4
Friedrich-Dry Members:
Shale, Drown...c.cecssseessssscsnssssnsssssssses 1l4.4 = 14.8
Shale, light gray; cont~ins limy nodules and
DrachRIopOUS.avesvsscnvnnonsssnvasnvsosssssave 24.8 = 16,0
Shale, light gray...ccccsseesesssssscsssnsssase 16.0 = 19,0
Shale, reddish browh...eceeeeeesescesescssnsssss 19.0 = 22.8
Shale, light greenish gray, interbedded with
limestone, tannish gray, UenS€....cceseeesess 22.8 = 25,5
Shale, red interbedded with light green........ 25.5 - 27.0
Shale, reddish BroWhi..cscesvssssvsssvisvenassass 21«0 = 39,0
Shale, OliVe.icseeesesconsssssrsncsnsrnsasassensse 39.0 - 41.0
bhale, MediUm gray.se- seecescscscsccsccossscess 41.0 - 62,2
Dover Member:
Limestone, medium to dark gray, finely crystal-
line; contains brachiopOdS.ceeeesvecesseesesse 62.2 = 63,0
Fillskbury Formation:
Shale, light greenish gray, silty, sandy,
LiMYesorsoansnwnsnorsnncorasssnnasosonsnanssnss ©3s0 > 65,0
Shale, reddish brown....ceceesesscsccssnnssssss 65.0 = 69,0
Shale, OlivVe...cccioecsecncsssssacacscssnasnees 69.0 = 71.0
Shale,; BEdINN AV v e ansrsvamssnvasnvessvaswwss Thal = 79,5
‘eandale Formation:
Maple Hill Member:
Limestone, bluish gray, finely crystalline;
conta.ns brachiopods, crinoids, and
fusulinidS..eseeccessorssscesasssnnsosnsenscse 79.5 = 81l.4
Wamego Member:
Coll, DLACK.ssvasnvssavsasssosssssnsssssnnsenss Blsd = BL.6
ShA1lE, Jight PPEY L sevsnvvevinnsmnennnsasvosumwss Sl = §8.0
Shale; Mediulm GraAYssvesoreonsssnnesomessnpsnnss 89:0 = 91,2
Tarkio Member:
Limestone, medium to dark gray, finely crystal-
line, pebbly texture; contains brachiopods... 91.2 - 92.0
Shale, light gray interbedded with reddish
DEOWRA s ss s nvassmovonmanvomessmnsswnacnonesves DJas0 = 9533
Shale, reddish brown...ccceeesescosncssecassess 93.3 = 95,0
Limestone, white to cream, finely crvstalline;
contains glauconite, fusulinids, and Osagia.. 95.0
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Description Depth,

in feet

From

wi. lard Formation:
Shale, light greenish gray interbedded with
sandstone, tan, very fine grained.......csess 100.5
Shale, olive interbedded with gray and brown... 101.3

Test Hole 1l4-78

Location: Kkichardson County, SLE corner SW sec. 10, T. 1 N.,
E., approximately 25 feet north of south line and 2,614

feet east of west section line.

To

-101.3
-103.0

Ground-level elevation: 1,050.0 feet above rniean sea level.

Started: April 28, 1978. Completed: April 28, 1978.

Total depth: 137.0 feet.

R.

Description Depth, in feet
From To
yuaternary System:
Boil (N0 BEMPLE) scassvsvwnssassnsssdes abus smma 0 Tl
Pennsylvanian System = Virgil Series - Wabaunsee Group:
Wood Siding Formation:
Pony Creek-Plumb Members:
Shale, BYOWRIBN YrABY v essemcsescmme snwa s smvns 2.0 - 6.0
Shale, reddish brown...cceescescssosssssosssonss 6.0 = 15.2
Shale, olive interbedded with gray....eeeeeeeee 15.2 = 19,0
Nebraska City Member:
Limestone, medium gray, finely crystalline:
containg brachiopodB..esscecansensnmess iosanes L3.0 = 2650
Root Formation:
French Creek Member:
Shale, clive browhe.eveessvsonsssnssssssenssnnnss 20,0 = 20,4
Coal; blatKk..uvssnowssswasssvssressrnssvssvwnps 20:4 = FEk,0
Shale, light gray.cccessecssscece-sssssncsasnacs 21.0 = 24,5
Shale, medium GrAYsecuvssvsannssnsssnrssancsnvas £L3.53 = 2B, 5
Limestone, medium gray, finely crystalline;
contains brachiopods and pyrit€..sceececesses 206.5 = 27,1
Coal, blacKk.sessssvasssnsonsscanassssssncsnnsas 27¢1 = 27.2
Shale, light grayi:sssicessavssssssnvassnssvesna &7:2 = 30l
Shale,; Medium gray.cssssasvsamessdsobissonssumbiy 000 = &3:3
Jim Creek Member:
Limesiore, medium gray, finely crystalline;
contains brachiopOdB..vecensssccsensssnesssnsss d1.3 = 43.0
Friedrich Member:
Shale, light gray.cececescscccscscsssnscncessess 43.0 = 48.0
Shale, reddish brown....eeeeeeoesesceases-ecesssese 48,0 = 51.0



Description Lepth,

in feet

"rom

Shale, reddish browa interbedded with greenish
BEBY es s nsnvasovsssney. wes sapepeusscsossnsmes 910
Stotler Formatioan:
Grandhaven Member:
Limestone, cream and light gray, interbedded
with shale, red.........c..... - P sanmes) - 23
Dry Member:
Shale, light greenish gray, limy.eeeceeeeessses 54.0
Shale, reddish brown....cceeseccssovssccsccssscnse 95,0
Shale, olive mottled with gray...ssececcceessss 66.0
Shale, iight to medium gray..escesssssscsssense 67.3
Dove. Member:
Limestone, medium to dark gray, very finely
crystallin.; ccntaine brachiopods and
CEINOLAB s snanssensssanvssncssnsbisssssnvasanns  Ileb
Pillsbury Formation:
Shale, light grecnish grayc.cscsssssssscesvesvs 92.5
Shale, reddish brown...eececsssssssscssccss sase 95.5
Shale, OliVe..cceeossssssssnosnsensscssssnsssse 99,0
shle, MRALUM GgrBY scesrwusonvsrayrmsusssosnsssne 2000
Zeandale Formation:
Maple Hill Member:
Limestone, medium ¢ray, finely crystailine;
contains brachiopods, crinoids, and
QLBUCONILR s casesniismnosbh-smawdbbis smwn sk RiidsD
Wamego Membrr:
Shale, medium tO daAlK grayececescssscescseonssss 113,2
Limestone, bluish gray, irregularly crystalline;
contains brachiopods and crinoids..c.ceeeeees 115.0
Shale, light ¢TX8Yicsssssssvissswndp-aossnnnsnrs ddoed
ShRlE, BEGAUN GXAY.ewe srns anebrenyiews s onobinnk 2495 0
Tarxio Member:
Limestone, dark gray, irreqularly crystalline;
pebbly texture; contains brach opods and
Crinoldgcessrurssmwss spss s me e Kmasees 5onsfree Le0:9
Shale, light gray..ccccesessnses dmesscissavanwss L421.6
Shale, reddish DroOWn...eeeeees osssecoccssosssns 122.7
Shale, greenish gray..ccccsvec. segpssnsssssnsnss 424.0
Limestone, cream, irregqularly crystallire;
contains fusulinids and 0sagia@.e-seeecrseeess 124.4
Willard Formation:
Shale, light greenish gray...c.eseesecoccscseses 129.”
Shale, olive interbedded with red....ccveeeeesss 131.0
Shale, light greenish gray..cccsesssscccsscesss 133.0
Shale, light to medium gray....seeesceceseassss 135,0
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To

= 515

= 55,0
= 66.0
= 67.3
= 91.6

= 85.5
- 99.0
= 100.0
- 112.0

=113.2
= 1150

= 115.4
- 119.0
= 120.9

= 121.6
* 122.7
= 124.0
= 124.4

- 129.0

= 131.0
= 133.0
= 135.0
= 137.0



Test Hole 15=78

Location: Richardson County, SE NE SE NE sec. 16, T. 1 N., R. 13
E., approxinately 1,670 feet south of north section
line and 26 feet west of east section line.

Gro d-level elevation: 1,090.0 feet above mean sea level.

Started: May 2, 1978. Completed: May 2, 1978.

Total depth: 107.0 feet.

Description Cepth, in feet

F.om To

Quaternary System:
soil (no Sample) L I I L L O L B D L L R L I L O
Cla)’ ! brown ’ Sand)’ L D L I D D I L l . O -

~ =
o o

Pennsylvanian System - Virgil Seriss - wWabaunsee Group:
Wwood Siding Formation:
Brownville Memnber:
Limestone, dark yellow, very finely crystalline;
contains brachiopods and €rinoidS.ieeesescccss 7.9 - 8.1
Pory Creek-Plumb Members:
Shale, olive gray mottled with yelloW..eeeoeoes 8.1 - 13.4
Linestone, yellowish brown, highly weathered;
contains algal material..seescescesssecscseasses 13.4 = 13.6
Shale, light greenish gray.sseesececesceceesees 13.6 = 15,5
Shale, reddish Erown..eeeeesesesscssesenssassase 15.5 = 21.0
Shale, Olive gray.cscsvessassscsnsssnansnsssoss 21 = 22.0
Shale, medium Gray...cseescessccsscssscsncscses 22,0 = 23.7
Nebraska City Member:
Limestone, medium to dark gray, finely crystal-
line; contains brachiopods and crinoids...... 23.7 = 25.5
Root Formation:
French Creek Member:
Coltl, blaCK.,ssssvissanss ssanscsssnmenscssaces 25.5 = 25,7
Shale, light gray.c.csees vssencvossnpusscsssve 295.7 = 31.5
Shale, light gray, limy....sssscsssndsssssasses 315 = 31.9
Shale, light gray interbedded with black;
contains traces Oof CcOAl.ieeieesceesensoseeanses 31.9 = 32,1
Shale, light gray.ciscsssvsssssssacomunssssonss 2.1 = 38,0
Shale, medium gray....seeeeececcsssesssssccssss 38.0 = 42,0
Shale, medium gray interbedded with dark gray.. 42.0 =~ 45.9
Jim Creek Member:
Limestone, light to medium gray; contains
BERCHADDOAS i o s birv v nsmrpibans srowppRassscosssy @59 = §6s2
Friedrich Member:
Shale, light gray....eee.oeeseveecucsssccnsness 46,2 = 51,5
Shale, reddish brown.....cceseceveccsosvesssesss 5l.5 = 55,1
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Description

Depth,

in feet

From

_.varnian System = Virgil Series - Wabaunsee Croup:
‘1.c¢ tormations:

Lember:
ctone, pale yellow, finely crystalline,
weathered; contains fusulinid:,
Lilwiuws, and Usagia......-.........g...a.....
lormations
-, olive mottled with yellow, brown, aud
is s e e sew T R R R R R R
i, lg\”.t Olive......a.....-...........-....

Loy et 1um gfay...--.-.--oo.o.-..-..-.....--

Yild rormartion:

Menber s
ture, brownish gray, finely to very finely
vstalline; contains brachiopods and

R R S e B I R R R R

i ’ IV ETO R 6 | ¢ gray...........-..,........-.-...

vstone, gray, finely to very finely crystal-

rar; contains brachiopids, crinoids,
ll‘.ws‘:ﬁ.S' and p)’rite.l.l.'...l.l....l.‘.l...

RO R S Al}ht greenlSh gra)‘-oooo-oo-co.oo.ooooco
estune, light brown, finely crystailine;

ntains DraChiOpOdS...............-...-.----
ville Member:

2 V2
= 1 light greanish graY.eoeescsesassvnsseosas
nalu, MedlUul gradYesesssossasssesnsssssnseocases
S B riemgpers
pestone, medium gray, finely crystalline.....
ey p T 1 UMM gl‘ay..-....................-.....
vetune, medium gray, finely to very finely
rvstalline; contains brachiopods and
ANULUS e s ssdntsassesesssssssnvsoesesnenssescses
Lestune, medium gray, finely crystalline,
:nterbedded with shale, YEBY..cosvsssvncssviessn
Wi, TICALIUNM graYesessssssessosss ssnsssnnesod

liu:i,ﬂv, 1i jht gray, very finely crystalline

Lluish gray, irregularly crystalline;

“taLlns dlkjal material.........o.to-.toot...

l'orration:

S B S :;'Iht tO mEdiUI' gray' lim)’.....--.-.a...

stone, light gray, finzly crystalline,
terredded with shale, greenish gray..ecooces
', A;~,'ﬂ.t \_}feeniSh gl’a}'lC.......‘ll...l....l

'vK,-'C\;lunﬁ graynuncotlon-o....anoo-o-oo-ooo

a3 tormation:
tune, light gray, irregularly crystalline;
tains brachiopods, fusulinids, and

vAl\.‘L‘;-S.o.O......ll....'........."...lI.l.

e ap
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7.0

56.0
57.0
62.3

€3.0
70.0

80.0

To

- 13.0
- 19.0
- 41.9

- 63.0
- 70.0
- 80.0






Test Hole 17-78

Location: Richardson County, NE corner SL sec. 8, T. 1 N.,.R. 1}
E., approximately 2,649 feet south of north section line
and 20 feet west of east section line.

Ground-level elevation: 986.0 feet above mean sea level.

Started: May 3, 1978. Completed: May 3, 1978.

Total depth: 148.0 feet.

Description PCepth, in feet

From To

Quaternary System:

SO1l (NO SAMPle) ceeveevsvresenssnscssnssssssnces 0 - 5.0
Clay, l1ight DroWh. sevsessescusgpeansss VESSESEES 5.0 - 12.0
Clay, light grayish brown, silty......eceeseeee 12,0 = 17.5

17.5 = 20.0

Clay, dark gray, Silty..eeeeeesescescsencononna
Clay, brownish gray, very silty; contains sand
and gravel.l........I....'.Q‘.'.....I..I..... 20.0- 22.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Auburn Format-ion:

Shale' light graYI L L B L L I O R T T R Y 22.0 o 27. O
Shale, light gray interbedded with greenish
graYQ‘O.llI-.......C.‘I‘......!.l.....l‘..... 27.0 o 33.2

Wakarusa Formation:
Limestone, yellowish brown, finely crystal-
line; contains brachiopodS.......eeeeeeeeeess 33.2 = 35.9
Scldier Creek Formation:
Shale, o0live...,cceevesvensensssssssssscssncnsee 35.9 = 36.0
Shale, light gray....cecceesscsesocccccsancenas 36.0 = 39.5
Shale, light gray, limy...e.eesoeececcacocacaase 39.5 = 42.0
Shale, light to medium gray...eeeeeeeeecnsecess 42.0 - 48.0
Burlingame Formation:
South Fork Member:
Limestone, cream, fine to very fine crystal-
line; contains glauconite and algal material. 48.0 - 49.0
Winnebago Member:
Shale, light greenish gray....eeeceeeesceneeee. 49.0 -« 50.0
Shale, ulive mottled with gray......eecececese. 50.0 = 53.0
Shale, light to medium gray...eeeee.eveeeeesee. 53.0 = 56.0
Taylor Branch Member:
Limestone, light to medium gray, finely crys-
talline; contains pPyrit€...eeeeeeeesseeesases 56.0 = 57.0
Shale, light to medium gray...ceeeeeeeceeseesee 57.0 = 59.0
Limestone, bluish gray, irregularly crystal-
line: contains brachiopods and algal
material...cececeeracencsssasssroocncnnnnacae 59.0 = 61.5
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Description Depth, in feet

From To

cScranton Formation:
Cedarvale Member:
Shale, light gray, limy..scecccesccscsscsesscss B8l.5 = 63.0
Shale, medium to dark gray..eecececesssssccescess 63.0 - 65.0
Shale, light gray....svesccsvscascscssancsscosscsss 05,0 = 80.2
Rulo Member:
Limestone, bluish gray, irreqularly crystalline;
contains crinoids and pyrite...cccececcesssss B80.2 - 81l.0
White Cloud Member:

Bhale, light gré&¥.sccccacviscvnaosmwsvnnwosssnmanns Blell = §5,0
Shale, very light gray to white, limy.......... 85.0 - 87.0
Shale, light and dark greenish gray......c«ee... 87.0 - 92.0
Shale, light greenish gray, interbedded with

limestone, greenish gray, dens€...cccecceeess 92.0 - 97.0

Shale, light greenish gray..ccceceeessseasssssee 97.0 - 100.0
Shale, light to medium gray...eccesesceocsssesess 100.0 - 115.0
Shale, medium gray, 8ilty.ceccecsosscessssanssses 115.0 - 120.0
Shale, medium gray, silty, interbedded with

sandstone, medium gray, very fine grained.... 120.0 - 135.0
Shale, medium gray, silty; contains black

carbonaceous material....cscccecscccesssessses 135.0 - 141.5
Shale, medium gray, silty, interbedded with

sandstone, medium ¢ray, very fine grained.... 141.5 - 148.0

Test Hole 18-78

Location: Richardson County, NE corner SL sec. 5, T. 1 N., R. 13
E., approximately 2,642 feet south of north section line
and 8 feet west ¢f east section line.

Ground=-level elevation: 930.0 feet above mean sea level.

Sstarted: May 4, 1978. Completed: May 4, 1978.

Total depth: 122.0 feet.

Description Depth, in feet
From To
Quaternary System:

Soil (B0 SEMPLEYessevssarisssessanesbanesans bs 5oy 0 = 3.0
Clay, brown, 8ilty, Sandy.ccccccocsssvossvesens 3.0 - 23.0
Clay, light gray, silty, sandy..:.cccecsccsassss 23.0 = 26.0
Clay, greenish gray, Silty....cccessccassessese 26,0 - 29.0
Cley, brown, ®BilltY.cccssnsvrvmsonasenrcessnnvane @3.0 = 3J2.0

jand, medium to very coarse, and gravel, fine

to medium; contains reworked shell

Fragmentlevcencuncssmmasanssnusnsnomsneonnsonses Sould = &4.0

89 r,g 3



Description Lepth,

in

feet

From

Fennsylvanian System = Virgil Series - Wabaunsee CGroup:
Burlingame Formation:
Taylor Branch Member:
Shale, light grayicceesscececcssscscssscsesssscssss 44.0
Limestone, light to medium gray, coarse to very
finely Cry#tallin@.ssevecvecssvasnsvsanssvans #3.0
Scranton Formation:
Silver Lake-Cedarvale Members:
Shale, OliVlisscsssvvsssenssvnnsossnssvancsansans &3l
Limestone, light gray, very finely
Crystallin@. scviecesnsvsntcsvsnosssnasscnansses #6495
Shale, medium to dark gray..cccccecesssccssssess 47.0
Shale, light to medium grayeccecccecssccseacssnss 52.0
Shale, light gray, ‘nterbedded with limestone,
gray, denE@. svesennsthansossrwngsowomsaswwnsne 300
Shale, light grayecsiccessseisssnsssssnsssnsscasnns 0220
Shale; teddi®hh DrOWNs fssssnassbossnonssnoamisan 100
Shale, light greenlsh @ray.ccsvscssvassveovsanes 1320
Shale, reddish DroWN.:.ssesesscessascssscncssssns 75.0
Happy Hollow Member:
Limestone, white with red staining, very finely
crystalline, i.terbedded with sandstone, red,
very fine grained.cecscecseccecscccccscoscssees 79,5
Shale, reddish broWn..ss:cevervevccsavessvasssvss 3800
Limestone, white with red staining, very finely
crystalline. interbedded with sandstone, red,
very fine grained..ssveccesvssosossosvasssnnas 80,6
Wnite Cloud Menber:
Shale, light reddish brown.......ccceeeeeeeeasee 8
Shale, greenish gray.cvrcccsossscnscscsossssass B
Shale, light gray, 81lty.ccsecesccscoscssscsnssss 86,
Shale, light gray, silty, sandy.eeecececccceses 9
Limestone, medium to dark gray, irregularly
crystalline; contains brachiopods, crinoids,
ShNd DEYOZGRNE s s s BRhhocvnrmmws sxnnssussanmoasn Fhed
Shale, ligh® Qgra&y¥c.sssissrasvassvssssonisesniss 8.0
Shale, medium gray, silty, sandy....ceeeecesee.. 107.0

46.5

47.0
52.0

57.0

62.0
70.0
73.0
75.0
9.5

81.0

83.0
86.0
92.0
97.2

98.0

=107.0
-122.0







Description Depth, in feet

From To

Shale, light greenish gray...ccceesescecsssssss 61.0 = 68.0
Shale, light red interbedded with greenish
GLAYsecsssssvsocssnssasvsssannosnsnesscsescsssssne 08.0 - 68.5
Shale, light greenish gray mottled with olive.. 68.5 - 69.5
Shale, light greenish gray...c..ecceceeeccccecses. 69,5 = 72,0
Shale, light gray...cceecececscscsssccssencsces 72.0 = 52,0
Shale, light gray, silty.cceecssesesssnvssasnvss B2.0 = 92.0

ngt Hole 20-78

Location: Richardson County, Center South Line SE SE SW sec. 31,
T. 2 N., R, 13 E., approximately 25 feet north of south
section line and 2,305 feet east of west section line.

Ground-level elevation: 1,097.0 feet above mean sea level.

Started: May 4, 1978. Completed: llay 4, 19/8.

Total depth: 77.0 feet.

Description Depth, in feet
From To

Quaternary System:
Soil (no sample).O...I.0“..!....'...0.'.0.-..Q 0- 3.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Zeandale Formation:
Wamego Member :
Shale, yellowish BroOWN.....eeeeeeeececancscesss 3.0 - 10.0
Shale, gray mottled with olivVe....veevveneevese 10.0 = 13.0
Tarkio Member:
Limestone, yellow and reddish gray, finely crys-
tailine; contains brachiopods and criroids... 13.0 - 14.0
Shale, reddish brown.....eeeeeeeeeeeesncnceneee 14.0 = 15.0
Limestone, yellowish brown, very finely crystal-
line; contains Osagia, fusulinids, and
mANganese StaiNlNG...sseecsesccssnccsnssncase 15.0 = 16.5
Willard Formation:
bhale, reddish gray mottled with greenish
OrAY.eeesveesessscsonsnsesnssssonsscssassnnsanses 16.5 = 17.0
Shale, reddish brown......eeeeeeeeeeseecesceses 17.0 = 20.0
Shale, greenish gray.....eeeeeeeseesensennsenes 20.0 = 22.0
Shaie, reddish gray...cceoveeesvcccacscsenssesee 22,0 = 23,0
Shale, greenish gray....ceeeeeceeencecesncsssnee 23.0 = 26.0
Snale, light to medium gray mottled with
olive........................................_‘26.0 - 29,0
Mz
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Description Depth, in feet

From TO

Clay, reddish brown, silty, sandy...cccceecevee 17.0 = 27.0
Clay, reddish brown, silty, sandy; contains
gravel.l.....u........l........l..'......O... 27.0 - 31.5

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Wakarusa Formation:
Linestone, yellowish gray, very finely crystalline;
cONntaing CrinoidS...escesesescccessscsesssssss 315 = 32.2
Soldier Creek Formation:
Shale, OliVE.ieessssssnsocsessscscsssccssnsnnanse 32,2 = 36.0
Shale, light to medium grayeeccsssescssssccnsssns 36.0 - 41.0
Shale, light gray...ceesscessscscsssccscscsccscns 41.0 - 43.0
Burlingame Formation:
South Fork Member:
Limestone, light greenish gray, very fine.y
crystalline to dense; contains crinoids..- . 43.0 - 46.0
wWinnebago Member:
Shale, light gray.ecececessccscscsccsssscscccscnnsese 46.0 - 50.5
Taylor Branch Member:
Limestone, light to medium gray, very finely
crystalline; contains brachiopods and
DrYOZO@N. .o eesssessssnssssnscssssssssssscascsns 50.5 = 51.6
Shale, medium to dark gray.sseecessscsssssescass 5la6 = 53.4
Limestone, medium to dark gray, pebbly texture;
contains brachiopods and bryozoans..sse.essess 53.4 = 53.6
Shale, dArk Qray..sssessscsssonsssssasssossvane 3.8 = 55.5
Limestone, light brownish gray, very finely
crystalline tO denS€......ccevevesescnsssssse D93¢5 = 56.6
Scranton Formation:
Silver Lake Member:
Shale, light gray to light greenish gray mottled
With OliVe. cncscassssnssanisssonssannesnneaamas D06 = 60,0
Shale, light tc medium Gray.....e.eceseesscsssas 60.0 = 74
Rulo Member:
Limestone, brownith gray, very finely crystalline;
contains brachiopodS...cceeeecssscsssssccssss 74.7 = 75.1
Cedarvale-White Cloud Members:
Shale, light to medium gray...ececseececcesscsss 75.1 = 77.0

Test Hole 22-78

Location: Richardson County, Center West Line NW SW NW sec. 3, T. 1
N., R. 13 E., approximately 1,724 feet south of north
section line and 49 feet east of west section line.

Ground~-level elevation: 975.0 feet above mean sea level.

Started: May 5, 1978. Completed: May 5, 1978.
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Description Depth, in feet

From To

Taylor Branch Member:
Limestone, medium gray, very finely
Crystallin€@.cessceecossssssssenscnssoanscances 99.5 - 100.8
Shale, medium tO dark gra@y.ececssvesssescssscns 100.8 = 102.7
Limestone, bluish gray, pebbly texture; con-
tains brachiopods and algal material......... 102.7 - 103.5
Shale, mediuM gray...csesesscssssssssssnssssons 103.5 - 104.9
Limestone, light tannish gray, very finely
crystalline; contains dark brown inclusions.. .J4.9 - 106.2
Shale, li,ht greenish gray..ccceececesessscoccsss 06.2 - 107.7
Limestone, light gray, fine to very finely
Crystallin@...ee cocsssccscesssvsossssnccnses 107.7 - 108.2
Scranton Formation:
Silver Lake Member:
chale, maroon to red interbedded with light
greenish gray...ccecescecccccsscsascsnssscncs 108.2 - 110G.0
Shale, OliVEe.csessessosssscssscsssssssssssscsnnns 110.0 = 112.0
Shale, Medium gray..sseesescscsscssossssssacssas 112.0 - 122.0
Shale, light to medium gray..ceescecscccscscsccs 122.0 - 126.3
Rulo Member:
Limestone, brownish gray, very finely crystal-
line; contains brachiopods and pyrite........ 126.3 = 126.5
Cedarvale Member:
fhale, light to medium gray....ccceeescsvcscscs 126.5 - 134.0
Shale, light greenish gray..ccseeccscssssscsssss 134.0 - 135.0
Happy Hollow Member:
Limestone, light greenish gray, very finely
crystalline, interbedded with shale, red and
GFEEN .4 essansasssnssssssssssasssesssansnsnssos 135.0 - 141.5
White Cloud Member:
Shale, reddish brown mottled with gray, green
AfA OLiV@esorcisasobssvisseasasanssnnaswenvns Gohed = 28350
Shale, greenish gray mottled with olive........ 143.0 - 146.0
Shale, light to medium gray, interbedded with
Siltstone, gray...ccsesssssvsssccccsssssceses 146.0 = 152.0

Test Hole z3-78

Location: Richardson County, NW SW NW NW, sec. 4, T. 1 N., R, 13
E., approximately 750 feet south of north section line
and 10 feet east of west section line.

Ground-level elevation: 9$77.0 feet above mean sea level.

Started: May 9, 1978. Completed: May 9, 1978.

Total depth: 167.0 feet.
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Test liole 24-78

Location: Richardson County, NW coraer NE sec. 28, T. 2 N., R.
13 E., approximately 17 rcfeet south of north section
line and 2,630 feet west of east section line.

Ground=-level elevation: 1,105.0 feet above mean sea level.

Started: May 9, 1978. Completed: May 9, 1978.

Total Depth: 125.0 feet.

Description Depth, in feet
From To
Quaternary System:
Soil (NO SAMPle) ceveevssnssssscscssssnccasscasns 0 - 1.0
Clay, yellowish brown....cceeceescesccsccscsssse 1.0 - 8.5
Pennsylvanian System - Virgil Series - Wabaunsee Group:
Zeandale Formation:
Maple Hill Member:
Limestone, yellowish brown, irregularly crystal-
line; highly weathered, contains brachiopods
and crinoidsS...cccecsesecccscsncscoscnsssscosns 8.5 - 9.:

Wamego liember:
Shale, olive yellOW...scessccccsnscnssssccsscncns 9.5 - 16.
Shale, MEQiWN GraAY.ccsenvassrsasnenssinssinavss 00 = 234,
Tarkio Member:
Limestone, white to cream, irregularly crystal-

'ine; contains fusulinids and Osagia......... 24.5 - 26.0
S‘.dle, light bll.!iSh gray...................-... 26;0 - 26o2
Limestone, light gray, finely crystalline...... 26.2 - 27.0

Willard Formation:
Shale, reddish brown interbedded with olive and

gIeeniSh gray.u...cooot“oo..--t.-oo-.l.-c-.- 27‘0- 32.0

Shale, light gray..cscveuoavvasonescsnnssnsnssnnas dexB = 958,
bLmporia Formation:
Elmont Member:
Limestone, bluish gray, irregularly crystal-
line; contains brachiopods, crinoids, and

fusulixlids'.l.........D..'.........l'!'l..l.. 58.9— 61.0
Bhale, light gray.csscesssesssncsennnssvnsossnss Bl = GR.5
Shale, light greenish gray....cecsecesceescssess 62.5 = 63.5

Limestone, light greenish gray, very finely
crystalline and light tannish gray,

irreqular crystallin€.c.ccscecccsssessccssaes ©63.5 = 65,0

Harveyville Member:

Shale' light to mediun‘ gray......I...'.'..‘.'-. 65'0 - 68.8

Reading Member:
Limestone, gray, fine to very finely crystal-
line; contains brachiopods, crinoids, and

bryozoans.-.:.aoo.oa-c.oo.l-.o-t.to.co--ot.oo 68.8- 2.0

.'v,‘ ’)rlr‘
o 0% ZU






Description Depth,

Quaternary System:
Soil (NO sample).eseecesccocscccsncsssnssssscscsns 0
Clay, brown, Sandy..eececsssseccsssosccscsscssasns 4.0
sand, very fine tO Very COQr €.ccessssssosassss 7.0
Saud, very fine to very coarse and gravel, very
fine to MEdiUM..ceeeevessssssssnsacsssssssses 1240

Fennsylvanian System = Virgil Series - Wabaunsee Group:
Stotler Formation:
ory Member:

Shale, reddish Drown.cecscssssssscsscssssocncss 17.0

Shale, reddish brown mottled with olive........ 18.0

Shale, medium graY.e.oessrescssscssscssccsasossssss 19.0

vover Member:

Limestone, medium to dark gray, irregularly crys-
talline; contains brachiopods and crinoids... 34.3

Fillsbury Formation:

Shale, 0liVe Qray.seessccsccsscssscsscsscssascssss 3240

Shale, light greenish gray..ecceecsssscccsssssss 37.0

Shale,; reddish brown....isseccsssvessves sescssee I3.0

Shale, reddish brown mottled with green, gray
ANd 0liVe.icecssvevescsossnsssnssnnsnesscsssnnss 43.0

Shale, MediUm graVeicessvwsssvessnusavnsenvoevsme S0

Zeandale Formation:
Maple Hill Member:

Limestone, medium gray, irreqularly crystalline;
contains brachiopods, crinoids, and
fusulinidS.ceceeencsenocessccossocsssssnsssses 4.5

Wamego Member:

Coal; blacKk:ussnsssssssnsssspasasisaspsanssgsans D0sd

Shale, light gr@Y.iescsveessnvcnnnssmnmosrnecsvmmn S04

Shale, light to medium gray.ccesceccssccesssssss 62,0

Tarkio Member:

Limestone, cream, iregularly crystalline;

contains fusulinids and O0sagi@csecececcccssas 65.5
Willard Formation:

Sandstone, reddish brown interbedded with
greenish gray, very fine grainedesscesesceess 70.0

Shale, light gray..c.cesaceoccessccsssssnssecsseas 12.0

Shale, light to medium gray, silty, interbedded
with sandstone, gray, very fine grained,
Ehiflasrsmavanvibmiishhkddomcarsnebifnesdddabudd 2Bsl

Shale, light to medium gray, slightly silty.... 92.0

Emporia Formation:
Elmont Member:

Limestone, light to medium bluish gray,
irregularly crystalline: contains brachiopods
and fusulinids....cceeeeccescscccsnssssscseass 103.0

Shale, light graViccessorssvoervncesscannnssnns 1053

Limestone, light gray and light greenish gray,
vary finely crystallloB..civesavsesnunsnissnni L0l

100

To
- 4.0
o 7.0
- 12.0
- 17.0
- 18.0
-« 19.0
- 34.3
~ 35.0
- 37.0
- 39.0
- 43.0
- 45,0
- 54.5
- 56,3
- 56.4
- 62.0
- 65.5
- 70.0
- T2.0
- 76.0
o 92.0
- 103.0
- 105.3
- 107.0
- 109.0






Shale,

Shawnee Group:

Topeka Formation:
Coal Creek Member:
Limestone,

Shale,

light gray,

vescription

light to medium bluish gray,
larly crystailine; contains fusulinids.......

irregu-

llght gra)‘-.-no...no.l.io..'t.o..t’-.o.'

sandy.ouolooo'.uccoinvn.'t.-o

Depth,

in feet

Limestone, bluish gray, very finely crystalline;
contains brachiopods and crinoidS.:..eseeesces
Shale, dark gray to black.ii.esceessscosssassncns
uvimestone, bluish gray, very finely crystalline;
contains brachiopods and crinoidsS...ceccceeeces
liolt Member:

Shale,

blaCkl..0-0-00-.0-0--0-.-....-

DuBcis Member:

Limestone, bluish gray,

Turner Creek
Shale,

contains brachiopods and Crinoids..ccesssssess
Shale, MedIun YEAY «c coums comosmns amamasmens senus s
Limestone, light gray, very finely
CEYBLALlINB: s a5 s s s oo e R3S PS4 GEFBESEET 6 aB0 b5 &
Shale, Medium gray..srecevesvansmimms smwesnnee s
Linestone,
crystalline tO deNPe.iccissvscsssprcasssasvssae

light greenish gray,

light tannish gray, very finely

Member:

Sheldon-Iowa Point Menbers:
Limestone,
irregularly to very finely crystalline,
interbedded with shale, gray;
brachiopods and algal material.....eecececens

Liwestone, bluish gray, finely crystalline;
contains brachiopods and fusulinids........

light gray and light bluish gray,

contains

limy.uocitovlo-.-ol

Shale, medium gray.ccsesosccossccsscnsssssssses
Linestone, medium gray, very finely crystalline;
CONtaAiNng brachiopodS.casssvsassopsssvassnis saws
Shale; light gray..sccsesssssccsnnvssnnssnnessss
Hartford Member:

Limestone, bluish gray, irregularly crystal-

Shale, light gray; contains black carbonaceous

line; contains brachiopoas and pyrite........

MALCELIBL s s s svw o s Wb s e RS S SR AU FPETRBI LD BE 6538
Limestone,
crystalline; contains brachiopodS.....ceoecees
Calhoun Formation:
Shale, dark gray....cceeeeeececsscsssssssenesass 100,7
Shale, light greenish gray...cccesvceccescecsss 101.0

light tannish gray,

102

irregularly

irregularly crystalline;

From

62.0

99.1
(9.6

99.9

To
- 74.3
- 76.1
- 77.5
- 78.5
g 7607
- 79.4
- 82.0
- 82.8
- 83.0
- 83.7
- 84.3
- 84.9
- 87.5
- 95.4
- 96.5
- 97.2
= 97:5
- 99,1
- 99.6
- 99.9
- 100.7
- 101.

- 102.2






Description Depth, in feet

From Zg

Scranton-Severy Formations:
Shale, reddish brown..c.cceceesecsncesscscscnns 27,6 = 28,0
Shale, yellowish OliVE€i.ecoeescsssscoscscessens 28.0 = 30.0
Shale, red mottled with CliVe€.c.ceeeeecssccases 30.0 - 31.0
Shale, light QrAY.sssscesssrscnnnsvesssceverany I1:0 = 34,0
Shale, Nedlum Gray.;ccsscscsssnssasssssnnasscuy 8.0 = 39,5
Limestone, dark bLluish gray, irregularly crys=-
talline; contains brachiopods, crinoids, and
fuBUlinidS. cassnvisensavsssepsssnnssrvnessnnp 9.9 = @El.4
Shale, light Qr@Y.ceccccsccsoncscsssesssscccssanse 41.4 = 53.0
Shale, light gray interbedded with sandstone,
gray, very fine grained...ccscccccscsccccssss 953.0 = 57.2
fandstone, light gray, very fine to fine
grained, limy, interbedded with shale, light
QYAY; BlltVesivissasvssssssnrsssonassensssvapn. 90:48 = 59.d
Shale, light gray, Silty..cceevecnscccscsccenss 959.2 = 77.0
Shale, light gray, silty, sandy.c.ccceecescccess 77.0 = 92,0
Shale, light to medium gray, silty, sandy...... 92.0 - 104.5
Shale, light gray, limy; contains black
carbonaceous material..cccvccvscssssrasancnns 104.5 = 106,5
Shale, light greenish gray, Silty..ccec:cceesee 106.5 = 132.0
shale, light to medium gray interbedded with
sandstone, gray, very fine, grained......cees 132.0 = 152.0
Shawnee Group:
Topeka Formation:
Coal Creek Member:
Limestone, medium to dark gray, irregularly
crystalline; contains brachiopods and
LUBULINIAS. vnusoosnescancnnsennusssnvessvesiny 122.0 = 156,0
Holt Member:
Shile, blackissssssscsconsssnsesssssascesnsase .nvs 156,0 = 158.8
DuBois Member:
Limestone, bluish gray, fine to very finely
crystalline; contains brachiopods and
CEANOLAB: ss sassnanvsrsnisnivsmasxsavesassenspe 298.8 = J6L.2
Turner Creek Member:
Shale, light greenish gray....cceceecescscsesss 161.2 = 164.6
Sheldon-Curzon Members:
Limestone, cream, irregularly crystalline and
medium gray, finely crystalline, interbedded
with shale, greenish gray; contains
brachiopods and algal material.....ceeveeeees 164.6 - 171.0
Limestone, light to medium gray, irregularly
crystalline interbedded with shale, gray;
contains brachiopods, crinoids, and
TNRULINAAB .oy s ms s emnabsmerniomonnssnonenypmgl 171.0 = 172.5
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Description

Shale, medium to dark gray, sandy.eeeccccccssss
Limestone, light greenish gray, very finely
crystalline..cccecocscssecesssesossncssssonssasse
Shale, medium to dark gra@y.eceseococccccccccsccsne
Limestone, light brownish gray, very finely
crystalline; contains red staining....ceceee.
Scranton Formation:
Silver Lake-Cedarvale Members:
Shale, light to medium gray.ccescesccssscccsssss
Shale, medium to dark gray, B8iltye.cecesesceseccas

Shale, light gray.ccsvsssvcscssssnnassnocnscsomus
Shale, light greenish gray...csccsesssesccssscse
Shale, reddish brown...eseescesessscsccssccsssasnse
iappy Hollow Menber:
Limestone, light greenish gray, very finely
crystalline, stained red and yellow,
interbedded with shale reddish yellow and
JEREN.csssvscssasssssrsssasassssessanssssnscss
White Cloud Member:
Shale, MediuMm Gray.c.csecesecsescscsssssoscsscosess

Limestone, bluish gray,

irreqgularly crystal-

line; contains brachiopods, crinoids, and
ENBULINIdSw s s nsis sa s dmmbimenasesennssios s
Shale, light to medium gray.ceecececsceccsescsss
Shale, medium gray, silty, interbedded with
sandstone, gray, very fine grained, thin.....
Shale, light to medium gray, silty, sandy......

Test Hole 29-78

Location: Richardson County, NE corner NW sec.
E., approximately 25 feet south of north section line
and 2,639 feet east of west section line.

Ground=-level elevation:

Started: May 15,

1978 Completed:

Total depth: 302.0 feet.

Description

May 16,

Quaternary System:
SOil (no sample)..0..-......."..-.Q'l...‘l..l‘

Sand, brown, very fine to medium grained,

silt)’.."..!

Depth, in feet
From To
123.5 = 122.»5
122.8 - 123.5
123:5% = 125.5
125.5 - 127.0
127.0 - 132.0
142.0 - 149.0
149.0 - 151.0
151.0 - 157.6
157.6 - 161.0
161.0 - 169.5
1759.5 - 170.6
170.6 - 181.0
181.0 - 191.0
191.0 = 212.0
21, T. 2 N., R,

1978.

1,125.0 feet above mean sea level.

Depth, in feet

R A L L T I T U

106

5

i

~

i

From

To

- 4.0

13



D ription Depth, in feet

From

Sand, fine to very coarse, and gravel, fine to
BN s w e e pwna smmnmh s € 5mmedn wmmsdeddus 9.0
Silt, brownish olive, sandy..sccccscocssssensecs 26,0
Silt, light gray, Sandy..cceceesecsscsssscsse-se 34,0
Silke; light Blnish GrBF.ecversamnevenumanenbbone J8:0
Silt, ligat bluish gray interbedded with
brownish gray..ccceccesvscsscccscsssccsssssssscss 84.0

Pennsylvanian System - Virgil Series - Wabaunsee Jroup:
Willard Formatioa:

Shale, light to medium gray.cccecceccecccsssssne 90.0
Emnporia Formation:

Limestone, bluish gray, irregularly crystalline;
contains brachiopods, crinoids, and
FUuBulinide.s e snminvnvancssernassnsnsmeessss IFud

Shale, light grlY.cessscarsveinvovssasvaasssssew L0l

Limestone, light gray to cream, irregqularly
crystalline; contains algal material....ee... 103.0

Harveyville Member:
Shale, light to mediul gray....ecceecesceesssece 105.5
Reading Member:

Limestone, medium gray, finely to very finely
crystalline; contains brachiopods and
EEARSTAN « v wn s RS S SNSE S AP WA mEs A DT

Shale, Weditm gra¥.ssvssnssscvesssssssspsanassé Llded

Limestone, light tc medium gray, finely to very
finely crystalline; contains brachiopods and
CXINGIAE: cowassvsssuspomnsnpisapwasansrssnsnss 1030

Willard Formation:

Shale, medium gray.cececceecccecass sws mbsnsemee s AbkGeD
Shale, light greenish grayv....ceecee.. ssasmmaes LLiad
Shale, reddish bDroWNn...ceeeesecocconcescses sshnes diilel

Shale, clive mottled with red...eceeeessceseeese 122.0
Shale, medium to dark gray..ccceesccsscsscnssess 125.0
Wakarusa Formation:
Limestone, bluish gray, finely to very finely
crystalline; contains brachiopods, crineoids,
and fusulinid®..svsisenssensianssssnnsasinsae LIBS
Soldier Creek Formation:
Shala; medit Gray..cesescassascavoncnnvcossasasas Lbael
Shale, light to medium gray..ccceescesscscessecss 147.0
Limestone, brownisl: gray, very finely
crystalline to denBe..cccescevcesacssvsssnncess 150.0
Shale, reddish brown mottled with olive....e... 151.0
Burlingame Formation:
South Fork Member:
Limestone, white to light gray, finely to very
finely crystalline; contains algal material..  52.0

o 504 218

T

- 26.0

= 34.0
- 74.0

- B84.0

- 90,0

- 10i.6
- 103.0

- 105.5

- 109.2

- 112.5

- 114.6
-117.4
« 117.6
= 122.0

= 145.0
- 138.5

= 142.0

- 147.0
- 150.0

- 151.0
-152.0

-154.90



Winnebago Member:

Description

Depth, in feet

From To

Shale’ 1ight greenish gray..l..‘.l...'..I..-‘.. 154.0 o 158'0

Shale, mediuM gray¥..ccevesescevosss.

Taylor Branch Member:

R

Limestone, medium gray, very finely crystalline;
contains brachiopods and pyrite...ceceeeeeees 160.5 = 162.2
Shale, medium to dark gray.ccecccesscssscasancse
Linestone, light gray, very finely crystalline;
contains algal material...eceececceccececcccnnss
Fhale, medium gray.scceccssssvsssnsvessvssssesss
Limestone, light tannish gray, very firely
crystalliie tO deNSE..eeesescceccsssrsnnnnnsns

S.cranton Formation:

Silver Lake-Cedarvale Members:
Shale, medium gray...sceeecescecsscsscssscscnas
Shale, medium gray interbedded with siltstone,

DEOWI e ny swns suvapros s noasnissnssnssdos s aensssbs
Shale, light greenish gray....eceeeeesccessesess 195.0 - 197.0
Shale, reddish DrOWN.....eeeeeeessoncsosssscsses

Happy Hollow Member:

Limestone, ligat greenish gray, very finely

crystalline to dense, stained red,

interbedded

with shale, reddish gray.eeceececccescosecsons

white Cloud Member:

shale' light olive gray.‘..‘..'-....'ll....'..l
Shale, light to medium gray..ccceececscscannses
Limestone, bluish gray, pebbly texture

contains brachiopods, crinoids,

fusulinids,

AN PYrite.cusconuspusswes pvod vages i ane s b
Shale, light to medium gGray....cceeeeeececesecs
Shale, light gray, limy...eeceeeecncecncncncncs
Shale, light gray, 8ilty.ccesccscscssssssoscsne
Shale, light to medium gray, silty....cceceeeeas

Howard Formation:

Limestone, dark bluish c¢ray, irregular
crystalline; contains brachiopods, crinoids,
fusulinids, and pyrite-'.......'O....l.......

Severy Formation:

Coal' blackl.ll..l.'..............l...0........
Shale, light to medium gray, silty....coeeeeees

Shale, light gray, silty interbedded with

sandstone, gray, very fine grained, thin.....

Test Hole 30-78

Location: Pawnee County, NE corner SE sec.

approximatel

2,655 feet south of north section line and
5 feet west of east section line.

108

26, T.

HU3

[

i
{
| &
.

158.0 - 160.5

162.2 - 164.8

167.4 - 169.5

169.5 - 170.5

170.5 - 189.1
189.1 - 195.0

197.0 - 202.¢

202.2 - 203.0
203.0 - 20€.0
206.0 - 214.2

214.2 - 215.0
215.0 - 229.5
229.5 - 231.0
231.0 - 262.0
262.0 - 283.2

283.2 - 285.6

285.6 - 286.2
286.2 - 292.9

2 N., R. 12 E.,

29



Ground-level elevation: 1,178.0 feet above mean sea 1- =21,
Started: May 16, 1978, Completed: May 16, 1978,

Total deptn: 122.0 feet.

Description Depth, in feet
From To

wuaternary System:
SO11 (NO SAMPle) iiivunenenesnnnonnssoncnasnnnes 0 - 2.0
clay, yellowish brown, silty, sandy............ 2.0 - 7.0
Clay, reddish brown, Silty, sandy......eeeeceees 7.0 - 12.0
Clay, light brown, silty, sandy....eeceeeeeeees 12.0 - 18.0

Sand, fine to very coarse and gravel very fine
to medium...............................-.... 18-0- 25.0
Clay, olive brown, silty, EaANdY .. cieccesscncess 25.0 - 32.0

Fennsylvanian System = Virgil Series - Wabaunsee Group:
Auburn Formation:
Shale, reddish brown mottled with olive........ 32.0 - 37.0
Shale, Olive yellOW......eoeesnsenesnancnnnseas 37.0 = 39.5
Shale, Medium gGraY...cseosvmssovassssnsnssnceene 39.5 = 47.0
Shale, medium to dark gray mottled with gray... 47.0 - 51.5
wakarusa Formation:
Limnestone, bluish gray, irregularly crystal-
line; contains brachiopods, ¢rinoids,
fusulinids,and pyrite.....ieveveveneensneanas 51.5 = 54.5
Soldier Creek Formation:
Shale, light to Medium gray.....eeceeceecsceees 54.5 = 61.0
Shale, reddish brown.....eceeeeeceeeecesenceees 61.0 = 63.0
Burlingame Formation:
South Fork Member:
Limestone, white to cream, finely to very
finely crystalline; contains algal material.. 63.0 - €5.0
Winnebago Member:
Shale, maroon interbedded with limestone, pale
red, dense, thin...eeccececeansecnsccessscssoese 65,
Shale, medium gray....eceeeeeseesccsncescnncees 6
Taylor Branch Memker:
Limestone, medium gray, very finely cryvscal-
line; contains brachiopodS......eseeeescenees 73.1 = 74.2
Shale, medium gray....cceeececcccescecnccsncasse 74.2 = 76.0
Limestcne, bluish gray, irregularly crystal-
line; pebbly, contains brachiopods,
crinoids, and algal material.....cceeeeeeeces 76.0 = 77.9
Shale, medium gray.....eeeeeeeeessessscesneeaas 77.9 = 82.5
Shale, light gray, limy, interbedded with line-
stone, gray, dense, thin...c.coceeeeeeaceseees 82.5 - 83.5
Scranton Formation:
Silver Lake-Cedarvale Members:
SO8d8, LighYt QLAFiicmvunsnnsonsrnpvvpssddnssamey 3.5 = B850
Shale, medium gray...ceceseeseseccccensccecnnas 86,0 = 99,2
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Description Derth, in feet

From To

Shale, medium gray, interbedded with siltstone,

DI OWN e e o eovseconcssosssssasscsnsssssascssensss 39.2 = 100.5
Shale, light gray, limy..seceoerecceeccnosssssss LLO.5 - 103.0
Shale, light greenish gray......seeesesessscess 103.0 - 104.0
Shale, reddish Drown....cceveessescsscssssessss 104.0 - 107.0

Happy Hollow Member:
Limestone, light tannish gray, very finely
cry-talline tO denSe...ccceesocss sesescacnss 107.0 - 107.2
White Cloud Member:
Shale, reddi®h DrOWN....eececeesscscsssssssssss 107.2 - 108.0
Shale, light greenish gray...c.eesseecseessscsss 108.0 - 109.0
Shale, olive interbedded with red.....ceceeeses 109.0 - 110.0
Shale, 0liVe Qray...ecceeeecesassscsssssssssssss 110.0 = 115.0
Shale, medium to light gray....seeseeesssescsss 115.0 - 119.8
Limestone, dark bluish gray, irreqgularly

crystalline; contains brachiopods, crinoids,

fusulinids, and algal materialesccceccecacnss 119.8 - 121.0
Sha 2 medium gray, interbeddes with siltstone,

GEBY s w5 samunsnannane xmmasnns sweesrabtsgnssin Rahed = 122,0

Test Hole 31-78

Location: Richardson Jounty, SE corner SW sec. 15, T. 2 N., R. 13
E., approximately 60 feet north of south section line
and 2,630 feet east of west section line.

Ground-level elevation: 1,120.0 feet above mean sea level.

Started: May 17, 1978. Completed: May 17, 1978.

Total depth: 32.0 feet.

Description Depth, in feet

From To

Quaternary System:
S0il (NO samMPle) ccvececescssscsscscssssscsscncsss
Clay, light brown, siltyeccceceesccscsccsccsncces
Clay, dark brown, Silty..cceccesccsccscssccccss

0

0 -

0
Silt, light brown, sandy...ccscceocecssvesscccss 5

O W=

Permian System - Big Blue Series - Council Grove Group:
Beattie Formation:
Cottonwocd Member:
Limestone, pale yelluw, finely to very finely
crystalline; concains fusulinids....ceeseeeee 12.5 - 17.0
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Description Depth, in feet
From To
kskridge Formation:
shale' light olive....'..I'..Ol‘ic.....O....... 17.0 -22.0
Shale, reddish brown.....ceevesoesasoscscncccase 22.0 = 26.2
Si.ale‘ li‘}ht olive..l.....l.".‘..."l.“.....l 26.2 -ths
Limestone, light tannish gray, very finely
Crystalline tO UeNBE...cevevsssscccnsoscencnes 29.5 = 30.4
Shale' Olive"...‘..".....l.....ll'l...l...‘.l 30.4 -32.0
Test Hole 32-78
Location: Richardson County, NlL corner sec. 21, T. 2 N., R.

feet west of east secticn line.
Ground=-level elevation: 1,115.0 feet above mean sea level.
Started: May 18, 1978. Completed: May 18, 1978.

Total depth: 100.0 feet.

13 Lo,
approximately Y1 feet south of north section line and 49

Description Depth, in feet
From To
Quaternary System: o o
SOil (NO SAMPLE) tevrivveverssesoncososonenssess 0 - 2.0
Clay, reddish brown, Silty....ee.eeeeeecescesen 2.0 = 6.5
Clay, light brown, filty..e..eeeeeesecsoensenes 6.5 = 14,0
Clay, brownish gray..seecececscvceocssencecccnee 14.0 = 22.8
Permian System -~ BRig Blue Series - Admire Group:
Five Point Formation:
Limestone, cream, irreqularly crystalline;
contains algal tateria@l.c.ecececesesecccenns. 22.8 = 23.4
West Branch Formation:
Shale, light OliVe..eeeieeircnnsoeennonconeanees 23.4 = 26.7
Shale, dark greenish gray, interbedded with
siltstone, dark DrOWN...ceeeeececocecnnaseees 26.7 = 28.0
Shale, light 0liVe gi@Y..eeeeeesenneeeessnanees 28.0 = 31.0
Shale, yelloW...eeeeoeeeoneeesasncncesnnnnanass 31.0 - 32.0
Shale, light olive gray to greenish grayeceesv. 32.0 = 36.0
Shale, medium toO dark gray...c.eeceeeceeeecceess 36.0 = 45.0
Shale, olive mottled with yellow.....ooeeeseee. 45.0 = 45.3
Falls City Formation:
Lehmer Member:
Limestone, vellow, very finely crystalline;
PS€UdO-001itiC..ccnteeessencnccronnsoancnenns 45.3 = 46.2
Reserve Member:
Shale, medium Gray...cceeeeceecescocecnoscncese 46.2 = 51.0



Description Depth, in

feet

From

Miles lMember:
Linestone, bluish gray, pebbly texture; con-
tains blazk inclurions...... . TR ks s s ksl =
Cnaga Formation:
Hauxby-Towle Members:
Shale, light greenish gray...eesseesscesanssses 5lod =
shale, greenish gray interbedded with reddish
GYAY e .soessesassssoesscssasssssssassssssnnsnescs 55.4 -
Shale, reddish brown....ccceeeeseccccccscnnsnsne 63:5 =
Shale, greenish gray..cececsccsssssccoscsossnce 68.5
Shale, olive mottled with gray.ecesscescsssessss 69.0 =

Pennsylvanian System - Virgil Series - Wabaunsee Group:
wood Siding Formation:
Brownville Member:
Limestone, light gray, very finely crystalline;
contains brachiopods and glauconité...e.seee.. 70.0 -
Pony Creek-Plumb Members:
Shale, medium to light gray..eeeceessccsssssess 712.1 -
Shale, reddish prown mottled with olive..sese.s 75.0 =
Shale, olive mottled with gra ..eecececcssseesss 75.4 -
Shale, Medilum QYa@Y.eccsccevsssansscncsssssnassce 10,0 =
Shale, reddish brown interbedded with gray..... 76.5 -
Shale, light greenish gray mottled with olive.. 87.0 -
Shale, medium gray..cccesessssnssscscsssssscsss 88,0 -
Nebraska City Member:
Linestone, medium gray, very finely crystalline;
contains brachiopods and crinoidS....eses.0¢s 90.5 -
Root Formation:
French Creek Member:
Coal, blaCK :ecoscscrosvsssassscnsssssssansnssss 92.5 =
Shale, light greenish gray...ceceeeeccssescssss 93.0 -
Coal, Blackisesssssepscopssvosavgossansanpannaen 8l
Shale, medium to light gray..seeees sscessssses 93.1

Test Hole 33-78

Location: Richardson County, NE NW MNE NE sec. 1€, T. 2 N.,
F., approximately 15 feet south of north section
and 0.0 feet west of east section line.

Ground=-level elevation: 1,004.0 feet above mean sea level.

Started: May 18, 1978. Completed: May 18, 1978.

Total depth: 107 0 feet.

51.4

55.4

63.5
68.5
69.0
70.0
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9€.0
98.7
100.0
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Description

.arklo Menbrer:
.ifestone, crear, irregularly crystalline;

wlilare Fcrmation:

Test Hole 34-78

on:  Richardson County, NE NW NW SW sec.

',u‘.'.' Ll‘_}ht (jray...................-..........

y

Depth, in feet

From  To

A

NTAI1INLS :\AS'Jllnids and Osasia~~t-0000100000. 100.0 - 10‘!-5

104.5 - 107.0

T. 2 N., R. 13 E.,

approximately 2,660 feet south of north section line and

50 feet east of west section line.

~1luvel elevation: 1,013.0 feet above mean sea level.

cith:  92.0 feet.

Description

'Stems

ttod: May 19, 1978. Completed: May 19, 1978.

b, mse
‘ iy 4 ;. \ .'-.L' S (“ti:l‘-" le ) L L D R L D I T I I O L I R I

| ~:ilan System - Big Blue Series - Admire Group:

i21ls City Formation:
‘ celmer Menber:
Lirnestone, dark yellow, pebbiy texture,

\ iL':'U\..S-.-o--.oocooo-o-oo.n‘olooo-otooo---

serve Menber:
d1¢, light OliV@csavessrossanmserwsnnsnss
mllius Member:
.ifwstene, light tannish gray, irreqularly
‘rys+-alline; contains brachiopods and

CIYOZOAIlE . s s e e ssessssssssssscscsscsssssssss
nagya Yermatilio:
rdunby-Towle Members:
hale, Yellowlsh OliVEe.eseecososoccsoncossns
NAley OliV@essenssvssspvsastsocssvansinsas
shale, greenish gray mottled with red......
nale, greenish gray and light gray mottled

Wit Aalilve
woiL Ll k)*l‘t«l'.'..'...‘.............‘..‘...

-

iiale, reddish brown mottled with olive.......
;-.“.._‘1;0, X'L’dGlSh brown.......-..............--..
“A".v:’.,t'.‘, (Jll\’e gray.-ooauo.noocoo..o-oo-o-.oouoo

o
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Depth, in feet

e

From 29

0 - 2.0

8.3 - 10.7
10.7 - 14.0
14.0 - 16.0

16.0 - 18.5
18.5 - 20.0
20.0 - 26.0
26.0 - 26.8






Test Hole 35-78

Location: Richardson County, SE corner NW sec. 2, T. 2 N., R, 13
E., approximately 2,595 feet south of north section line
and 2,545 feet east of west section line.

Grounc-level elevation: 990.0 feet above mean sea level.

Started: May 19, 1978. Completed: May 19, 1978.

Total depth: 167.0 feet.

Description Depth, in feet

Froia Ig

Quaternary System:

801l (D0 SANPLE) sovssvwsanas snnEEsRuss sEaEDEwS 0 - 5«0
Silt, dark brown, clayey, Sandy.eeesessasssosss 5.0 - 22,0
Silt, light brown, clayey, sandy..ssscesssesess 22.0 = 40,0
Clay, light gray.csravevovessvspnuvesssvsssunses @#0:0 = 45,0

Sand, fine to veiry coarse, and gravel, very
fine to medium, interbedded .ith silt, dark
gray.........Q.‘l‘Ill...'..l."..'I.l....'..- 45.0- SJOO

Permian System - Big Blue Series - Admire Group:
Hamlin Formation:
Stine Member:
Shale, olive mottled wWith gGrayisecsceseceescsses 55,0 = 60,0
Shale, light reddish brown mottled with olive.. 60.0 - 61.0
Shale, light Qray.isesssvessassnavcesssssowssss Bls0 = 63.0
Five Point Formation:
Limestone, white to light gray, irregularly
crystalline; contains brachiopods and algal
MALE@XlAl.sceenwossvessnsssvnsnssnsssedsannsoss 030 = 63,
West Branch Formation:
Shale, light greenish gray..ceeesceescccescssss 63,5 = 64.0
Shale, light gray...ccseescscscssscscsccssccess 64.0 - 67.0
Shale, light greenish gray, limy..ecceveeeeeees 67.0 = 70.0
Shale, light ygreenish gray interbedded with
pale reddish brown.....eeeceeesececscencesess 70.0 = 72,0
Shale, light greenish gray, lilyY...eeceeeeseess 72.0 = 76.0
Shale, medium gray, limy...ccseescescssconcscse 76,0 = 79.0
Shale, light to medium gray...ceeeceeeeescceses 79,0 = 86.0
Falls City Formation:
Lehmer Member:
Limestone, light gray, finely to very finely
crystalline, pseudo-oolitic in part.......... 86,0 - 88,2
Shale, light grAY.eccsnescncosovvsscesssessssnss B8.2 = 58,4
Limestone, light gray, very finely
Crystalline..ceeeseesceassesnsssscsesnssnness 88.4 - 89,1
Reserve Member:
Shale, medium Gray...cceeeecsesesccscscssansesa 89,1 = 92,5

(92}
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Location: Richardson County,

Test Hole 36-786

SE corner SW sec. 35, T. 3

N., R.

E., approximately 85 feet north of south section line
and 2,515 feet east of west section line.

Ground-level elevation:

1,071.0 feet above mean sea level.

Started: May 24, 1978. Completed: May 24, 1978.
1otal depth: 92.0 feet.
Description Depth, in feet
From To
wuaternary System:
Clay, yellowish brown, silty, sandy..cccecessces 0 - 2.5
Fermian System - Big Blue Series - Admire Group:
Hamlin Formation:
Stine member:
Limestone, dark brown, irregularly crystalline. 2.5 = 1.0
Shale; light graY.csssssacsnsesacrsavsenssnssss 3.0 - 4.0
Limestone, light tannish gray, very finely
CrySthllil:ccsssavpsivssvnssansasnpsasaonsiss 4.0 - 4.3
Shale, light greenish gray.ccccececcecesscscscss 4.3 - 5.0
Shale, light grayesceesssessvcscovsossssnsansvssse 8.0 = 6.0
Limestone, light gray, very finely crystalline;
contains fossil fragmentsS....ceeeevceescsccns 6.0 - 6.2
Shale, olive mottled with gray and brown....... 6.2 - 9.3
Limestone, pale yellow, irregularly crystal-
line; contains algal material.....ceeeeevecess 9.5 - 9.6
Shale, gray mottled with red, brown, and
OliVe,.svossccssssssasnssssssssossssssevsssas 9,6 - 13.2
Five Point Formation:
Limestone, cream, irregularly crystalline;
contains brachiopods and algal material...... 13.2 - 14,1
West Branch Formaticn:
Shale, 0livVe graysccssssesenscsonsvncsnconsnsesss J14adl = 15,5
Shale, MedilM gra&Y¥..ssssscssssscsnsssnsasscssse 139 = 18,0
Shale, greenish gray.cecccecscscescsscssssscssssss 18.0 - 21.0
Shale, pale reddish brown....cssceceecececssese 21.0 - 21,5
Shale, .ight greenish gray, limy....c.ce0cceee0. 21,5 = 25,4
Shale, dark gray..cccsscceccccssssscscssssssesces 25.4 = 27,2
Shale, light gray, limY...ccocvesesssssnosesnces &7.2 = 30.0
Shale, dark gray..csescsssvssssssosnsssssvsossses 0.0 = 31,0
Shale, medium gray..cceeceecssosssscscccsvenses 31.0 = 34,7
Falls City Formation:
Lehmer Member:
Limestone, light and medium gray, irreqgularly to
very finely crystclline; conteins pelecypods. 34.7 - 37.5
Reserve Member:
fhale, Gark WEXEY.sssinswonsssmuasrasevssnsvesne 379 = &§l.2
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Description Depth, in

feet

From

Miles Member:
Limestone, light to medium gray, irregularly
crystalline; contains brachiopodS.....ceeeee. 41.2 =
Onaga Formation:
Hauxby-Towle Members:
Shale, light greenish gray...ccceeeeecccceccsess 41.8 =
Shale, light greenish gray interbedded with
Pale TRA.cssivsscvnnsnsssnsssnvessensssnvesen @140 =
Shale, light greenish gray to light gray....... 52.0 =~
Shale, reddish brown.secsscscsscesscscessscsossse 54.0 =
Shale, greenish gray nmottled with olive........ 5.0 =

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Wood Siding Formation:
Brownville Member:
Limestone, light greenish gray and yellow, very
finely crystalline; contains brachiopeds and
GIANGORIES S « ss RBsmbfhnsrennsveas saswn o sws gas Shsl =
Pony Creek-Plumb Members:
Shale, clive mottled with green and gray....... 61.3 =
Siale, reddish brown..eeeeee.cevececccasssacsees 68.0 =
Shale, DliVe.ssvssnsonsovsssassssnssssismansose 160 =
Shale, light to medium gray..ceeeeseeeceescnces 76.5 =
Nebraska City Member:
Limestone, medium to dark gray, finely
crystalline, impure; contains brachiopods.... 79.0 =
Root Formation:
French Creek Member:
Shale, light gray.ee.sceecccccscsscsosscsncscces 80.2 =
70al, PlacKk.iceeeeeeeecensccssoscnssascscsarsese B80.7 =
Shale; light Gra¥.vecvenvrsvvsnsonsssiassinsssons Ble2 =
Coal, blaCK.icsesssscsvnssssscscscnsssonsonssssse B85.0 =
Shale, light greenish gray...c.eeeeee . coeesesss 85.3 =
Shale, light gray, Biltyieccessssosssccssncssons BE.O =

Test Hole 37-78

Location: Richardson County, SE SW SW SE sec. 34, T. 3 N.,
E., approximately 75 feet north of south section
and 2,040 f=et west of east section line.

Ground-level elevation: 1,068.0 feet above mean sea level.

Started: May 24, 1968. Completed: May 24, 1978.

Total depth: 107.0 feet.

119 504 250
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47.0

52.0
54.0
58.0
59.5
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68.0
76.0
76.5
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85.0
85.3
86.0
92.0
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in

feet

Description Depth,
From
Quaternary System:
Soil (no Bample).sccumervensssaissimesbsnes s sn 0
Clay, light brown, Silt¥.ciscvsonsosssnvssnsses 4.0
Clay, reddish brown, Silty.ccscccseocccscccsscecs 7.8
b

Clay, yellowish olive, Silty..ccceevccocssssscs J

Permian System - Big Blue Series - Council ZT:iove Group:
Foraker Formation:
Americus Member:
Limestone, medium gray, very finely crystalline;
contains brachiopods and crinoidsS...scceeeees 17.5
Admire Group:
Hamlin Formation:
Oaks=Stine Members:

BRI, DIEOK . wronentohsnnsvonvossnans sovud snmnme BiBal

Shale, brownish OlivVe..ssssvssssvissssmessnansa 190

Shale, medium gray..scceceeveccssvressccscccsnnssss 19.3

Shale, light grEfcscvsssssencewsnsnssnnvsnsvmues BInll

Shale, light greenish gray...ccsscesccsssssccsse 24.0

Shale, light greenish gray interbedded with
PRLIR Lad. sicrishumessnusnms smaminmmuaeesans se Bl

Shale, light greenish gray, interbedded with
Slltstone, taNiecsssocsssssnssnsssncssancsnscce 32.0

Shale, light greenish gray...cce.eecesececscses 36.0

Shale, medium to dark grayeececscssccesssssecs.s 43.0

Limestone, light to medium gray, very finely
crystalline; contains brachiopodS....cceee... 47.4

Shale, medium grayeec-cescosessvscesnvssssvsnscsse 480

. 'mestone, light to medium gray, very finely
crystalline..cveecceesescacscccssee senessssns 50,5

Shale, greenish Ygray.sccecoecnsssonsossnvcvsssss S

Limestone, light gray, fine to very finely
CEYBtALLINB s iavsvsdranoniinerssnsdsonsndnnwyms 3

Shale, gray interbedded with greenish gray..... 5

Shale, OliVB.isesvrnssnnwssvisavivssvnnsaspsssgsss D

Shale, medium gray..eccsceccsoscssscesscsssscscs B

Five Point Formation:

Limestone, white to light gray, irreqularly
crystalline; contains brachiopods and algal
BALETlBl;iiisennvonmasvnsrnnassnannsanssnuncss BDaal

West Branch Formation:

Shale, light greenish gray, interbedded with
Claystone; Yr@#Yeseevsressavsssvanvencsssassss BFsl

Shale, light greenish gray...scceeccsccessccsses 69.5

Shale, light to medium gray...cceeececcescecasas 75.0

Falls City Formation:
Lehmer Member:

Limestone, medium to dark gray, pebbly

LEXTUrS; POYOUB.ccvarcuosvossssessasssssvonssae Bls2
Reserve Member:
Shale, medium tc dark gray...ecececeecsesssssas B87.8

o 504 235

e

3
o}

~N R S s
L
Mo oo

b

18.0

67.0

69.°
7540
4.2

87.8

92.0



Description Depth, in feet

From 29

Miles Member:

Limestone, light to medium gray, irreqularly
crystalline; contains brachiopods, crinoids,
algal material, and black inclusionS...eeseeee 9.0 - 93.2

Onaga Formation:
Hauxby-=Towle Members:
Shale, light greenish gray interbedded with pale

red-.........................-.-............. 93.2 - 97.0
bhale' llqht greeniSh gray..ooo.'-co-oo-o.oo-n- 9700 o 102.0
shale' reddish brown.I...'.‘...........’.‘..... 102.0 o 107‘0

Test Hole 38-78

Location: Pawnee County, SE SW SE sec. 1, T. 2 N., R. 12 E.,
approximately 15 feet north of south section line and
1,640 feet west of east section line.

Ground=-level elevation: 1,177.0 feet above mean sea level.

Started: May 24, 1978. Completed: May 24, 1970.

Total depth: 100.0 feet.

Description Dep h, in feet
From To

yuaternary System:
:’Oll (nO Sample).-.-.....-.-...-.--............ O B O~5

Pennsylvanian System - Virgil Series - Wabaunsee Group:
Wakarusa Formation:
Limestone, yellowish brown, fine to very finely
crystalline, highly weathered; contains

brachiopeds, crinoids, and fusulinids........ 0.5 = 3.5
Burlingame-Soldier Creek Formations:
Shale, Glive YelloW.csnwsscsnweswwis cwus ssae 5% was 3.5 - 8.0
Shale, gray mottled with olive, red, and
GrE@N:cscasssvessssrssssnass oo senosesssssess 8.0 - 15.0
Shala, 1ight gr@Y.sscsssscssssssvssssnesscnsnens 23«0 = 200
Shale, medium gray.c.sceccccocssssssssscsssssscees 20.0 - 26.5

Taylor Branch Member:
Limestone, bluish gray, irregularly crvstalline;

contains brachiopods and algal material...... 26.5 - 27.3
Shale; 1ight gray.veavosccnscvosnsnesonasannssve 1883 = 280
Limestone, light gray, very finely

Crystalline..cscecsnssacccscscsnsccnsnnscssssnss 28,0 - 28.8
Shale, light greenish gray..ccecceessncscssasses 28.8 = 29.0

Shale, medium to dark graye.cccccesscscsosscssss 29.0 - 30.4










vescription Depth,

in feet

From

Limestone, light gray, finely crystalline;
contains brachiopods and fusulinidS....cce0.. 27.5
Shale, Bediwn gra¥.esseswsssnssnvasspsosssssvens 29l
Shale, medium gray, interbedded with limestone,
gray, irregularly crystalline; contains
BrACHYOPOAN . c s s vesnasusw s s o6 EESo06sss&s5ssan -Sowl
Limestone, light gray, irregularly crystalline;
contains brachiopods, interbedded with shale,
PEALUN GEAY «cvvsrsonssovsssunsssnarsssunssnne 25,0
Shale, medium to dark gray...ceeescccccecsccsss 33.0
Limestone, bluish gray, pebbly texture;
contains brachiopods, crinoids, aud algal
Material.iesiceesceseessscscncasnsnsscsncsssoses 42.0
Shile; ModIul OraYe s sovusnupssnvenssasasssws sl BEed
Americus Member:
Limestone, dark gray, irregularly crystalline,
iwpure; contains brachiopods and crinoids.... 50.6
Shale, light gray.cecssesssesssssssessovonnvensns. 35Lled
Limestone, medium to dark gray, irregularly
crystalline; contains brachiopods and
CEINOLAB, cosvanmmosuvissvsssussssBusssmmrneee . 5l
Shale, dark gray to blaCk.s.eeeeeeeneceesnesaee 53.0
Limestone, bluish gray, irreqularly cry:talline;
contains brachiopods and CrinoidsS....eeeeeees 53.8
Admire Group:
Hamlin Formation:
Shale, dark gray.ccessccececseccscencsssasscnsse 54.1
Shale, light gray, limy....cceeeeceeccscccceeee 57.5
Shale, greenish gray, limy.....ceceecesccscnsees 62.0
Shale, pale red;, liMy..ccocesvcssssossnncssncess 630
Shale, light greenish gray, limy....eeeeeeeeess 65.0
Shale, pale reddish krown, lify...ceessvececees 70.0
Shale, light gray to light greenish gray....... 70.7
Shale, medium gray....eceseeeceeneccsnscsncesees T14.0
Shale, medium gray, limy....eeeeeesoeesoncscees 82.0
Limestone, light gray, very finely
Crystallin@.cccecesccscesncccnsossnccnccsescse B5.9
Shale, light gray to light greenish grayissveown BB 0
Shale, light gray interbedded with olive....... 90.0
Shale, medium to dark gray...eeeesecececsces. o 92.0
Five Point Formation:
Limestone, cre.m, finely crystalline, contains
brachiopods and CcrinoOidsS.....eveeese.onveeees 93.5
West Branch Formation:
Shale, olive OrAYeesocsccscsssosansssscscesnansesss 94.0
Shale, pile red...ceeescescseeeeesceasncnsanenes 98.0
Shale, greenish gray...ceceeeeseeecncsseneeeses 98.4
Limestone, cream, very finely crystalline;
contains glauconite...veeeeeesnecocncssesanes 100.0
Shale, greenish Gray.....eeeeeeeseesososocoeess 100.5

124

To
- 29.0
- 32.0
- .0
- I8.:0
- 42.0
= 42.8
- 50.6
= B5X«5

52.0
= 53.0
- 53,8
- 54.1
- 5705
- 62.0
- 63.0
- 65.0
o 70.0
- 70.7
- 74-0
- 82.0
- 85.9
- 88.0
] 90.0
- 92,0
- 93.5
= 94.0
- 98.0
- 98.4
- 100.5
- 101.3







Lescription Depth, in feet

From To
Admir Group:
Hamlin Formation:
Oaks Member:
Shale, medium Grayeeessesoescssssssssccsscacans 63.0 - 66.0
Shale, greenish graye.ccceee cocecccscsecccsccns 66.0 - 70.0
Shale, light gray interbedded with pale red,
liMyeeeossssceoossssscsonoscascssassssssasanns 70.0 - 75.0

Shale, light greenish gray to cream, limy...e.. 75.0 - 78.0
douchens Creek Member:
Limestone, light tannish gray, very finely

crystallin@..ceeecceccsssscsscoscccsecccccanne 78.0 - 79.5
Stine Member:
Shale’ light gray..‘l'......'.'.lI.....‘.I..... 790: o 83.0

Shale, light to medium gray.cceecsccsccccscccns 83.0 - 88.0
Shale, medium tn dark gray..cecececesscscccceccns g8g8.0 - 92.0
Limestone, light to medium gray, very finely

crystalline; contains brachiopodS....c.ecee.. 93.0 - 93.5
Shale, light gray.eccccecscescscocscscsoccsnscccns 93.5 - 94.0
Limestone, light gray, very finely

crysta. lin€..ccecescsccscccsscvssconsssccscanas 96.0 - €¢7.0
Shale, light gray..cececccscssccccscenssssssscnns 97.0 = 37.5

Limestone, light gray, very finely
crystallin@....ceccescessssccsnscssnsscccnces
Shale, medium Grayeeesceosssossscssessascsscssne
Five Point Formation:
Limestone, cream, irregularly crystalline...... 1€1.0 - 101.8
wWwest Branch Formation:
Shale, light gray.ccceecssessssccscssasccscccsns 101.8 - 108.0
shale, light greenish gray interbedded with
pale red, limy..coeeeeeseceescscccsnnsanccnnns 108.0 - 111.0
Shale, light to medium gray..sceeceessscescsces 111.0 - 113.6
Shale, light gray, limy.cccceessecsccesscccccncs 113.6 ~- 115.0
Shale, medium gray..cesseecesssssssossscsvacacas 115.0 - 122.0
Falls City Formation:
Lehiner Member:
Limestone, gray, very finely crystalline....... 122.0 - 124.5
Reserve Member:
Shale, light gray..scseeccscec sssesssccscsnscs 124.5 - 129.0
Miles Member:
Limestone, light to medium gruay, irreqularly
crystalline; contains b'ack inclusions....... 129.0 ~-131.0
Onaga Formation:
Hausby-Towle Members:
Shale, light greenish gray, limy...scceeecccsns 131.0 - 154.0
Shale, light greenish gray interbedded with
pale red.eceececsccssssssasscnscsssnsssocscnncs 124.0 -138.0
Shale, reddish brown....seeeecsssscccsccscscens 138.0 -143.0







Description Depth, in feet

From To

Limestone, medium gray, finely crystalline;
contains brachiopods and crincidS....eeseee.. 40.0 - 40.4
Shale, light gray.sssecsvsssnssssnnsansnosnveee #0:4 = 42,0

Limestone, medium gray, finely crystalline;

contains brachiopods, crinoids, and

funulinddB.vis sssnessvssssvaipnansassurrsnere SosD
Shale, light gray.ccececccccccescssssssscssccee 42,6 - 43
Limestone, medium gray, finely crystalline;

contaings brachipodB.c.sssvessesnscssnnassscnses #3.5 = 44.9

Shale, dark gray.cessceccscecssessssssscssscaces $4.9 - 49.0
Limestone, bluish gray, irregularly crystal-

line; pehbly texture; contains brachiopods and

algal materidl.ccecscsccssscsssosscosssscsssess 49,0 - 51.0
Shale, medium to dark graye.ccescecssece ssessse 95L.0 = 56.0
Shale,; dark YEd¥.isessvsssnssssnsssammsarvavens W@ = 359.0

Americus Member: .
Limestone, mediun gray, finely crystalline;
contains brachiopods and crinocidS..ccceseeess 59,0 - 60.2

Sllale' black'........'I.......II......l.l.-’.... 60.2— 61.0
Limestone, medium gray, irregularly crystalline;
contains brachiopods and algal material...... 61.0 - 61.2

Admire Group:
Hamlin Formation:
Ocks Member:

Snale, medium gray..ccesecsesssscessscescssnsscsss 0la2 - 65,0
Shale, greeniBll gAY ssvssvoconvnsesnssnsvssnnss B0I0 =~ 69,5
Shale, light r'ray interbedded with pale red.... 69%.5 - 72.0
Shale, light yreenish gray...ee. ssesssscasccsss 72.0 - 76.0
Houchens Creek Member:

Limestone, tannish gray, very finely

CXVBtEllIfG e snosnvansnssarssbinsrvibennnnennrs 00 = TT:0

Stine Member:

Shale, light gray to greenish gray, silty...... 77.0 - 80.0
Shale, nedinm GEAY. swenssvivssaiosoninnntennies Ol = B7,;0
Shale, QAArK gr&¥.scssesssossssmassnvsnnvoswnsen Bl.0 = 88.0
Shale, light gray, limy..cccecessccssssessessss 88,0 - 90,0
Shale, medium gray, Silty..ccecssocesssssncssss 90.0 - 92,0
Shale, light gray, limy.scacssecsnscavesesancsen 2.0 = 94,5
Gypsum, White.csecscssnsssnisovssnsv -suvassnniss 28,5 = 95,8

Shale, light gray to greenish gray..cseceses.ss 95.8 - 98,0
| Shale, OliVe..eeeceooresneanssasnsssssanssaseas 98.0 = 100.0
| Shale, medium grAY.cesssvssssssssnussncssavnsss LI - 102,0
Five roint Formation:
Limestone, cream, irregularly crystalline;
contains brachiopods and algal material...... 102.0 - 104.0
West Branch Formation:
Shale, light gr@yicesssvnsesnssnsnossvnasnncens LO&O =~ 108.0
| Shale, greenish gray...cecsecessssscsssssssessses 108.,0 - 109.0
Shale, light greenish gray interbedded pale red,
iy, sacovossnnssnvsssasssossnsosssnnessvssve 109:0 = 114.,0
Shale, dark gray to black.e.esseecsessssssssssss 114,0 - 115.0
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Description Depth, in feet

From To

Shale, light greenish gray, silty...eveeeeeceees 66.0 = 70.0
Shale, light to medium Gray.seeeeeoecssessccsess 70,0 = 74.0
Shale, medium to dark gray..cccscseccscssccesces 74.0 = 78.0
Limestone, light brownish gray, very finely

CryS8talline..csamecsvnnscsrencnnossvasssussss 18:0 = 78.4
Shale, light gIBYisvessssssesscansasssaesisnssss Bk = 81.0
Limestone, light brownish gray, very finely

CEYBLALLING . s s sunsscnmmnsvannovossnnsssnpssss Dleld = 82,3
Shale, light greenish gray...cvccecescecssncseaes 82.3 = 83,7 |
Lirestone, light tannish gray, very finely

crystalline; contains fossil fragments....... 83.7 = 84.1
Shale, light greenish yray...ccceceeececececesss B84.1 = B84.6
Shale, medium gray.esceeesescescsssascscenseses 84.6 = 85,0
Shale, greenish gray mottled with olive......0. 25.0 = 87.0
Limestone, cream, irregularly crystalline.,..... 87.0 = 89.0
Shale, pale reddish brown......ceeeeesee. 0000 B89.0 = 91.0
Shale, dark gray..ecceccecsescesccsncscncsessss 91.0 = 92,0

Test Hole 44=78

Location: Richardson County, SW corner NE sec. 10, T. 2 N., R. 13
E., approximately 2,440 feet south of north section line
and 2,665 feet east of west section line.

Ground-level elevation: 980.0 feet above mean sea level.

Started: May 30, 1978. Completed: tav 30, 1978.

Total depth: 152.0 feet.

Description Depth, in feet

From T

(¢]

Wuaternary System:
SOLLl (NO SAMPle) tvseevocssveossnsonesscnsssases 0 = 10.v
Silt, dark brown, ClayeyY..ccse:ssesicssosssssssse 10.0 = 16.0
Silt, light brown, ClayeyY..eeeeeeseeecnenssnses 16.0 = 21.0
Silt, dark gray to dark brown.....ceeeeeecosses 21.0 = 31.0
Silt, dark greenish gray...ceceescescsesscscess 31.0 = 36.0
Sand, medium to clarse and gravel, very fine

tO MediuMesscesstossccnesnescssocnnsnnronsnesss 36,0 = 40.0

Permian System - Big Blue Series - Council Grove Group:
Foraker Formation:
Hughes Creek Member:
Shale, blacKkicccossesssssssssnsssossesascssssse 40,0 = 41
Shale, mMedium gray...ccoeeeessesccceccencsennees 41.0 = 42.7
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Description Depth, in feet

From To
Limestone, light to medium gray, very finely
crystalline; contains brachiopods, fusu-
linids, and pPelecyPOdS. ..o eeeresenneancnanans 42.7 - 44.0
Shale, medium gray, interbedded with sandstone,
gray, very fine grained.. -.eececcccecsscsesnss 44.0 - 54.0
Shale, dark gray..ccsscsseesccscsscsssccessccnse 954.0 = 59,0

Shale, medium to dark gGray...sseessssecscccecsss 59.0 - 66.0
Americus lMember:
Limestone, medium gray, very finely crystalline;
contains brachiopods, crinoids, and

pe leCYpOdS NI B R T I I I I B B B O 66 . O o 68. 3
Shale' black.-..oao.o.n:o-n..t..too.ouo.no-..o' 68:3 o 69.0
Shale, “‘edium grdy. D A N A D D B B B B O 69-0 o 72.8

Admire Group:
Hamlin Formation:
Oaks-Stine Members:
Limestone, medium to dark gray, finely crystal-

line, interbedded with shale, greenish gray.. 72.8 - 73.1
Shale, greenish gray, limy..ccsecececcccccessss 73.1 = 77.0
Shale, greenish gray to medium gray...sccceeees 77.0 - £€0.0
Shale, light gray interbedded with pale red;

contains gyPSUMe.ceeesessccssccsscnssssesocsas 80.0 = B85.0
Shale, light greerish gray, interbedded with

claystone,; CERNi.cesssssssosssonsssesnssanssngns 83:.0 = 88.0
Shale, light to medium gray.cccececcescscsecssssas 88.0 = 92.0
Shale, medium to dark gray.ccseesseccssscscsseosse 32.0 - 96.0

Limestone, medium gray, very finely crystalline;
contains fossil fragments, interbedded with
shale, greenish gray..cscecescecscasssassnnss 96.0 —100.5
Limestone, light tannish gray, very finely
CEYyStaAllimBs v cvncsnvanvvasnunssrnvenves smune 400,59 =101.0
Shale, medium to dark gray.ceescesssssesscesssss 101.0 —105.0
Shale, OliVeeise.cesecsscsscscsnscesssssssnsesss 105.0 —-107.0
Shale, medium to dark gray.cceccecescscecescsesnsas 107,0 -109.0
Five Point Formation:
Limestone, cream, irregularly crystalline;
contains algal material..c.cscecssscscnscnnnes 109.0 =109.3
West Branch Formation:
Shale, mBdiul QraY.sesvisiisosvintsbnesnissaans 40%3.3 ~112.5
Shale, greenlish 9ray..ccvevsecsssncesesnvensvesvawae 1125 —113.0
Shale, mnedium to darkx gray interbedded with
pale rBQ.serssssnisisssnsornsssrnssssnscsamns 33:8 =117.D
Shale, medium gray, limy..ccece-coesecosccannes 117.0 =122.0
Shale, meiliull Gray..scecsvessvssssessascsassnne 142.0 —128,7
Falls City Formation:
Lehmer Mezmber:
Limestone, gray, very finely crystalline,
po.ous; contains gypSuUMessssssccsscsssccsssns 128.7 =131.0
Rese.ve Member:
Bhiie, Medidl gray:.cveivsssasssensasonvssvsenses 13lel =133:3
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Test Hole 46-78

Location: Richardson County, NW corner NE sec. 4, T. 2 N., R, 13
E., approximately 15 feet south of north section line
and 2,565 feet wert of east section linc.

Ground-level elevation: 1,005.0 feet above mean sea level.

Started: May 30, 1978, Completed: May 30, 1978.

Total depth: 92.0 feet.

Description Depth, in feet
From To

Quaternary System:

Bodl (DO BAMPLEY o sw e on»wne omews s6mmesnsiess «ns J - 3.0

Clay, reddish brown, S8ilty.ccescvvscssesnssassn 3.0 - 9.0

Silt, brownish gray, Sandy..ccccseccscscsscas s 9.0 - 10.0

Sand, fine to very coarse, and gravel, very
fine to finN@.i.cioeenocaranransesanccansesenss 10.0 = 23.0

Pennsylvanian System - Virgil Series - Wabaunsee Group:

Zeandale Formation:

Wamego Group:

Shale, yellowish browh.«sssscosssvesssnsnnenvese 230 = 24,0

Shale, 1light XY c.svvessnssrsnwinssnwssy . .sunvwyse e . =~ J2.0

Shale, medium graAYesesessccssasccssnss .asssses 32.0 = 37.0

Bhiale, greendish graV.erecscvacanmiscbwssovepanses Bl = 37,3

Tarkio Member:

Limestone, cream, irregularly crystalline; i
contains fusulinids, Osagia, pseudo-ocolites, |
and glanconlt@.csus vson omnsssus senovsvessanas ITaed = 4L.6

Willard Formation:

Shale, reddish brown..ecssessesesssssssassssvees @1.6 = 42.7

Shale, greenish gray, Silty..cecscececcascccess 42.7 = 47.0

Shale, medium graye.csesecssosssssessssasvsssaves &#1.0 = 62,0

Shale, medium gray, interbedded with siltstone,
gAY e snisansvwsnsmssosesssnsennersanvensassens BosO = 67,0

Shale, Medlul gra8Y.c.sscsesvssansmensnusssssssnss 010 = 15,0

Emporia Formation:
Elmont Member:

Lirestone, light tc medium bluish gray, finely
to very finely crystalline; contains
brachiopods and crinoids......ceeeeveenvncees 75.0 = 77.1

Shale, light gray.c.ssesssssessvenssssosvsnssess 12,1 = 79,0

Limestone, light tannish gray, very finely
crystalline to denNBé.scsvevsnvassnsrssnnesnee 190 = 79.5

Shale, light greenishk gra’....ceseeesseaessssss 79.5 = 81.0

Limestone, light greenish gray to tannish gray,
very finely crystalline....cccseeceesscasssss 8l.0 - 8l.6
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Description Depth, in feet

From 29

Harveyville Member:
Shale, greenish gray.ssveesssccsssscsssasssneses 8lsb = 84.4
Shale, medium gray..cescecscecssasssscsssssessss 84.4 - 84.8
Reading Member:
Limestone, bluish gray, fine to very finely
crystalline; contains brachiopods,
crinoids, and pyrit@.cecssvsscnscsssssesaneses 84,8 = §6,7
Shale, medium gray.:.sesessssnccsscasssssosssssss 080.7 = 89.0
Limestone, bluish gray, irregnlarly crystal-
line; contains brachiopods and crinoids...... 89.0 - 90.2
Auburn Formation:
Shale, greenish gray to light gray...ceeceeeess 90.2 - 92.0

Test Hole 47-78

Locaticn. Richardson County, NE corner sec. 33, T. 3 N., R. 13 E.,
approximately 15 feet south of north section line and
80 feet west of east section line.
Ground-level elevation: 1,101.0 feet above meen sea level.
Started: May 30, 1978. Completed: May 30, 197%8.
Total depth: 137.0 feet.

Description D pth, in feet

Wuaternary System:

SOll (rno Sdlﬂplé)............-.....-............ 0- 2.0
&‘lltl reddiSh bl'OWn, Clayey, Sandy. I 2.0 - 700
Silt, reddish brown, sandy..ccccececccscsnacense 7.0 - 11.0

Sand, fine to very coarse, and gravel. very

fine to medium, interbedded with silt, brown. 11.0 - 16.0
Silt, light brown, Clayey.ecseeenecsssseecsesss 16.0 = 26,0
Silt, light tan, clayeY.eeseeccscvscsssossscssee 26.0 = 62.5

Fe 'mian(?) - Pennsylvanian(?) Systems:
Shale; medium gra¥.cessnssvnssavvassssasosssass B2sS = 67T
Shale, medium gray, Silty.eecescesssscccsccnnss 67,0 = 70.3
Sandstone, light gray, very fine to fine

grained, lime cemented; contains black

carbonaceous material..esecevecsccscssoassnss 70.9 = 72.0
Shale, light gray, Silty.....ceeeseececsconssss 12.0 = 77.0
Shale, light gray, silty, interbedded with

sandstone, gray, very fine grained........0.. 77.0 = 82,0
Shale, light gray, Silty..ececececeesscsceesees B2,
Sandstone, light gray, very fine to fine

grained; contains pyrit@.i..scssccessscsssesas 116.0
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Description Depth, in feet

From To
Admire Group:
Hamlin Formation:
Oaks=-Stine Menbers:
Shale, medium to dark gray.ccssecsccecscsassesss 126.0 - 129.4
Shale, light gray, limy.e.sccossccccccessssssssss 129.4 - 130.3
Shale, greenish gray, limy...eswccocevesnmnosse 130.3 = 135.0
Shale, greenish gray interbedded with pale
L8s vossnsssridonssasioinanutiossdsnssfmeunss 432+0 = 139,90
Shale, light tan t2 Cream....cesesccsccsssessss 139.0 = 143.0
Shale, light tan to cream, interbedded with
SiltStone, CANsssssenasssssnmsaesinss iaiesasss 14350 -1‘.6.0
Shale, medium gray..csssesscensssvnscssnsmacsss 146.,0 = 149.0
Shale, oOlive gray.i.csvessvosovssronscssspnsnsss 149,00 = 152.0
Test Hole 50-78
Location: Richardson County, NE corner NW sec. 32, T. 3 N., R.
E., approximately 20 feet south of north section line
and 2,560 feet east of west section line.
Ground-level elevation: 1,085.0 feet above mean sea level.
Started: June 6, 1978. Ccmpleted: June 6, 1978.
Total depth: 152.0 feet.
I escription Depth, in feet
From To
Quaternary System: o
SO1l (NO SAMPle) sueereesscsovacssonsccansnsosnss 0 - 2.0
Silt, reddish brown, clayeY.cescsseseoscossssscs 2.0 - 7.0
Silt, pale brown, Ssandy.cccescescscscccccsssess 7.0 - 15.0
Sand, medium to coarse, and yravel, very fine
to fiB@..cevasnnissvissnesnmbsnsscssssngmssas 1550 = 16.0
Clay, light Drown.....ceeeescossoscssacesesssss 16,0 - 29,0
No sample, lost circulatiON.csssesecsvecssessss 29.0 - 42.0
Pennsylvanian System - Virgil Series - Wabaunsee Group:
Willard Formation:
Shale, pale olive, interbedded with siltstone,
OliVessesvrsssssssncssnsinsssscsscssannsenses 42,0 - 44,0
Shale, medium gray, 8ilty..ccoees-soevecssnsenss 44,0 = 47.0
Shale, medium gray mottled with olive...eeeee.. 47.0 - 62.0
Shale, liqht gray.i.cscsssscessnessssonssensnsss 02.0 - 72.0
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Description Depth,

in feet

From

Shale, medium gray, interbedded with liwestone,
tannish gra}" (iense...l...l..‘.....I..)..I!Il 105.5

Shale, yellowish clive, Silty.eceesseessoscoeees 107.0 -

Srhale, green interbedded with red....eseeeveess 112.0
Limestone, light tannish gray, very finely
crystalline to densSe...cccesssscessnsssncsses 114.0
Limestone, light greenish gray, dense€......s...s 116.0
Shale, pale GliVe.iscservac cvoersisocsssnsssnssss 1160t
Shale, reddish brown..sssecsssssecssssansonsses 117.5
Shale, greenish gray, limy..ceeccsesssssesccsese 120.0

Test Hole 54-78

Location: Richardson County, NW corner sec. 26, T. 3 N.,

Tc

- 107.0
112.0
- 114.0

- 116.0
- 116.7
- 117.5
- 120.0
- 122.0

R. 13 E.,

approximately 15 feet south of north section line and

10 feet east of west section line.

Ground-level elevation: 1,154.” feet above mean sea level.

Started: June &, 1978. Completed: June 8, 1978.

Total depth: 137.0 feet.

Description Depth, in feet
From To
Quaternary fystem:
Soil (no samMple) csveccrsessnveansnscsnnsnsnssnses 0 - 3.0
Silt, brown, ClayeyY.scscsssvssasnsssvsassvssevns 3.0 - 8.0
$ilt, reddish brown, Clay@Y..esecsesroirnsas o - 8.0 - 12.0
Silt, orangish brown, clay€y.seceessnsesscscesse 12.0 - 19.0
Permian System - Big Blue Series = Cocuncil Grove Group:
Funston rornition:
Limestone, pale yellow, irregularly crystal-
line; POrOUS. ...t ieeeenteennsoncosannsnnnesss 19.0 - 24.0
BElue Rapids Formation:
Shale, greenish gray.c.ccesesssssssssscsnesne cee 24.0 - 30.5
Limestone, pale yellow, coarsely crystalline... 37.5 - 31.0
Shale, pPale BliVe.viscvrasnssnnssnsmvaspnssunse Iisl = ' Jh0
Limestone, light gray, very finely
ErystRlliNG v nvvesnnvonanrnmes xonrspmuenvace 9.0 « “F.d
Shale, olive interbedded with beige.:..cveeeeeees 35.4 = 39.0
Limestone, light gray, very finely
CEYRERLIINB . ccvvvnsnnrsnnsrmbossanvninnironedn 39:0 - A,0
Shale, yellowish 0Olive...cccovcsccsscnnecessesss 40.0 - 41,0
Shale, reddish brown mottled with gray......... 41.0 - 46.0
Shale, medium gray..ceseesscssssccscsccscncssees 46.0 - 48.0
Shale, light greenish gray..esscecescesssescssse 48,0 - B50.5
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Description

ir

Leet

Quaternary System:
S0il (NO sample).scseicosssssnsoncsscossvsasssssss
Silt, yellowish brown, Clay€Y.ceeescscesccsscsns
Silt, yellowish brown, sandy...ececcccccsccscs o
Silt, yellowish DrowN..csesssssccsssssscssssssns
sand, fine to very coarse, and gravel, fine to
HBRALUM. cvosrvessersncnmnasrssnbussennsneese ne
S1lt, gray to 0livVe grayssecssssvassasvssasnaasy
Sand, medium to very coarse, and gravel, very
Eine t0 fin@encevenvsnvurisnssnsananssnsoessmesy
Clay, light graYsi.sssvsssvinsosasssnas sowmse swnsoe
Clay, light gray, interbedded with silt, medium
GEBY s ncsbmovmess s SansBaLENEE SB AT S 008 600G
Sand, very fine to ccarse, and gravel, very
fine t0 fiN@..nsensnrsrsbssncsoansassssssscss

Permian(?) - Pennsylvanian (?) Systems:

Si.ale, light gray to whit€....eeeseeccscessscees 202.0
Shale, medium to dark gray.sececescssccsssacsasns 2070
Shale, medium gray, interbedded with siltstone,

110t QrAY ccvissoosisissanssntssssnsssnienssa Sifslh
Shale, fedium graycecececcscsees cocessnsiscamveces BLled
Shale, light greenish gray.ecscscecscssscsccsccsce 22247
Shale, light greenish gray interbedded with

pale redl.....l.‘.. ..... L L L L N L ) 225.0
Shale, greenish gray rottled with red, olive
dnd browrl-o L L N . L LR L 227.0

Shale, light gray to white, interbedded with
sandstone, light gray, very fine grained..... 235.0

Shale, light gray..cceeeccsses T N LI YL Y . o=
Shale, reddish DrOWN.eeeecsonsoceene cesreseassses 242.0
Shale, reddish brown mottled with c¢live and

GEBY s sswive 0 W e snas sWassgdEdsues#Edsswss s sves, sl

Shale, medium tO daArk gray.ssecececcsssessssnsss 263.0
Shale, medium gray interbedded with greenish
GEAYy IiMV.icaerdvcsrvavsenns svnsa e pp— £ 1Y
Limestone, light tannish gray, irregularly
crystalline, contains brachiopods and

CEANOIAB s vws s s o niene vipee ss s o we o coswe AB%RD
Shale, light greenish gray.cccssecsscosssccscssces 2920
Shale, 0live DroOWN..eecsvcessossnsesssssssessecs 288,0

Shale, mediul graAY.ssscsncnevsssvaasmuossmns sy EPdeld
Shale' light gray.......O".'l..-...ll'...I.‘.I 317.0

Pensylvanian System - Virgil Series - Wabaunsee Group:
Stotler Formation:
Dover Member:
Limestone, dark gray, finely crystalline;
contains brachiopods and pyriteiceceecscece.s 327.0
Pillsbury Formation:
Shale, light greenish gray interbedded with light
GERY s s crnsssnnssssissossrsbsdonsinnssisnisassas SBEsD
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2.0
27.0
32.0
47.0

285.0
288,0
291.0
317.0
327.0

327.6
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Test Hole 61-78

Location: Nemaha County, SW corner sec. 36, T. 4 N., R. 12 E,,
approximately 10 feet north cf south section line and 35
feet east of west section line.

Ground-level elevation: 1,178.0 feet above mean sea level.

Started: June 21, 19786. Completed: June 21, 1978.

Total depth: 242.0 feet.

Description Depth, in feet

From To

Quaternary System:

S0il (NO SAMPle)eceescsssescsccossssssnscscscce 0 - 2.0
S$ilt, grayish brown, clayey, sandy...seeecccees 2.0 - 17.0
Sand, fine to very coarse and gravel, very

fine tO MEAiUMeecceossocossssassccsssssscnssss 17.0 - 28,0
Silt, dark O0live gray..scssseccssscssscscscncrscs 28.0 - 42.0
Silt, medium graAYy...eeesceccscsccnsssssssnscnsssns 42.0 - 57.0
Silt, pale DroOWN...eeececsseses-asecscasassnncs 57.0 - 75.0

permian System - Big Blue Series - Council Grove Group:
Roca Formation:

Limestone, white to yellow, finely crystalline,

interbedded with shale, pale yellow.....cesee 75.0 - 79.2
Shale, reddish brown mottled with pale creen... 79.2 - 82.5
Tliale, pale green, interbedded with limestone,

AN, JENSE..essssssesssstsssossssssssssssosnss 82.5 - 84.2
Shale, pale green mottled with red.....es soese 84.2 - 88.0
Shale, pale green to light oOlive....ccecescnnss 88.0 - 93.0

Red Eaagle Formation:
lHowe Member:
Limestone, pale yellow, finely crystalline,
POXrOUS, VUGGYeesssasoascssnsssssssssasenscsnsos 93.0 - 96.3
Bennett Member:
Shale, brownish gray, SiltYeeeecesssscssssscese 96.3 = 101.5
Glenrock Member:
Limestone, pale yellow, finely to very finely
crystalline, POrOUS..scccssssssvssccssscccscns 101.5 - 102.3
Johnson Formation:
Shale, pale 0liVEe..csesecesssscssccsssssansancsn. 102.3 - 116.5
Foraker Formation:
Long Creek Member:
Limestone, pale yellow, finely to very finely
crystalline, porous, VUggY.e.escoecccacsccsvans 116.5 = 122.0
Hughes Creek Member:
Shale, light to medium gray, limy....cesceeasse 122.0 < 127,.n

Sllale' medium gray.........'..O....l..'........ 127'0— 137.O
Limestone, dark gray, very finely crystalline;
contains brachiopodS...cscecescsscsssvescnsss 137.0 ~ 137.9
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