STATE OF ARKANSAS
ARKANSAS GEOLOGICAL SURVEY

GEORGE C. BRANNER
'STATE GEOLOGIST

INFORMATION CIRCULAR 13

TERTIARY LIMESTONES-OF PULASKI AND SALINE
COUNTIES, -ARKANSAS

By
MILTON W. CORBIN
AND
GEORGE R. HEYL

LITTLE ROCK
1941







STATE OF ARKANSAS
ARKANSAS GEOLOGICAL SURVEY
Rooms 443-447 State Capitol

Little Rock, Ark.

George C. Branner
State Geologist March 3, 1941

Hon. Homer M. Adkins,
Governor, State of Arkansas,
Little Rock, Arkansas.

Sir:

I have the honor to submit herewith Arkansas Geological Survey In-
formation Circular 13, "Tertlary Limestones of Pulaski and Saline Coun-
ties, Arkansas," by M. W. Corbin and G. R. Heyl.

The occurrence of limestones of Tertlary age near the edge of the
Gulf Coastal Plain in Pulaskl and Saline Counties has been known for at
least 80 years, their presence belng noted in 1860 by Dr. D. D. Owen of
the first Arkansas Geological Survey. However, until the present study
was begun in 1938, no systematic attempt had been made to determine the
extent, thickness, and quality of these limestones.

The field work for this report was undertaken by personnel fur-
nished by the Works Progress Administration, the Arkansas Geological
Survey acting as sponsor for the project. In carrying out the prospect-
ing program, 130 test holes were drllled and logged. The thickness of
the overburden and limestone was determined in each hole in which lime-
stone was encountered and, from data secured, 1t has been possible to
estimate the approximate tonnage of the limestone, 1in the areas pros-
pected as well as the amount of overburden. Chemical analyses of the
limestone indicate that the calcium carbonate content averages about 60
per cent. Two areas were found to be of especial promlse, one near
Alexander which 1is estlimated to contain about 2,075,000 tons, and one
southwest of Mabelvale estimated to contain about 2,250,000 tons.

It is believed that the princlpal use to which this limestone can
be put 1s for supplying lime for the lime-deficient soils of central
Arkansas. Its economic importance depends 1in great measure on whether
or not 1t can compete successfully with the higher-~grade limestone from
northern Arkansas. With efficient management of production operations
and an ample local demand for the product, it 1s belleved that at least
a part of the limestone can be profitably quarried.

tate ‘Geologlst.
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LIMESTONE IN PULASKI AND SALINE COUNTIES, ARKANSAS

ABSTRACT

An investigation of limestone suitable for agricultural purposes was made 1n
southwestern Pulaskl &nd eastsrn Saline Counties. Through the drilling of 130 test
holes four areas ccntaining an estimated 4,325,000 tons of limestone have been defined
in Pulaskl County. It is estimated that - there is in these areas a ratio of about 1
cubic yard of overburden to 1 ton of limestone. Analyses of the limestone show that
the calcium carbonate content averages close to 60 per cent. The economic lmportance
of this limestone depends in great measure on competition of higher-grade limestone

from other parts of the state.

INTRODUCTION

Purpose of the Investigation

The presence of surface outcrops of limestone in Pulaski County was known in 1860
and probably before that date. The remains of a kiln can still be seen along the Mis-
souri Pacific Railroad between Alexander and Mabelvale, wherse limestone was burned by
John Olsen in 1876-78. Information obtained in a drilling program for bauxite in 1934
indicated that limestone underlies parts of Saline and Pulaskl Counties.

A WPA project to investigate the extent and accessibility of limestone in this
area was begun on January 28, 1938, and continued until August 26, 1938, when work was
stopped pending approval of funds to continue the project. Work recommenced on Novem-
ber 12, 1938, and continued until June 1, 1939.

The object of the investigation was to determine the extent and accessibility in
southwestern Pulaski County of limestone that could be mined and furnished to farmers
for agricultural purposes. Soils of this portion of Pulaski County and surrounding
areas are deficlent in lime, ranging from acid to strongly acidl/.

Location of Area Drilled

Areas in central and western Pulaskl County and in eastern Saline County were
tested by drilling. The belt drilled is more or less parallel to the Missouri Pacific
Railroad and extends from Little Rock southwestward to the State Hospital for Nervous
Diseases, 4 miles southwest of Benton, Arkansas.

Summary of Previous Work

Several state reports have mentioned limestone in Pulaskl and Saline Counties.
Oweng/, in the survey of the southern counties in 1860, mentions Tertiary limestone
outcropping on the western outskirts of Little Rock and on Fourche Creek, near the
mouth of Crooked Creek, in sec. 8, T. 1 8., R. 13 W.

In 1892 Harrisé/, in a report on the Tertiary formations of southern Arkansas,
stated that the limestone in this region was determined to be of Midway age.

1/ Nelson, M., Sachs, W. H.,, and Austin, R. H., The solls of Arkansas: Arkansas
Univ., Agri. Exper. Sta.,, Bull, 187, 1923. This bulletin contains a tabulation
of the principal types of soils 1n the state, showing the composition of each
type and indicating whether the soll 1s deficient in lime. A map showing the dis-
tribution of the different types of solls 1s also included.

g/ Owen, D. D., Second report of a geologlcal reconnaissance of the middle and south-
ern countles of Arkansas: p. 73, Philadelphla, Sherman & Son, Printers, 1860.

§/ Harrls, G. D., The Tertiary geology of southern Arkansas: Arkansas Geol.Survey
Ann. Rept. for 1892, Vol. 2, pp. 26-31, 36-49.
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In 1916 Stephenson and Crideré/, reporting on the groundwater conditions in the
lowland north of the Arkansas River, traced the Midway formatlon along the western
edge of the Gulf Coastal Plain from Little Rock southwestward through Pulaskl and Sa-
line Counties to Rockport, near Malvern, in Hot Spring County.

More recent information on the limestone in central Arkansas was made avallable
in 1934 by Bramlette's study of the bauxite reglons in Pulaskl and Saline Countiesé/.
A series of 55 test holes ranging from 27 to 463 feet in depth, averaging 166.7 feet
to & hole, was drilled in connection with this study. In the holes west of Alexander
in sec. 13, T. 1 8., R. 14 W., Saline County, limestone was encountered 1ln beds with a
maximum thickness of 16 feet, at about 23 feet beneath the surface. Limestone was
found in 28 holes of the 55 drilled during the course of the bauxlite investigation.

Methods of Work on the Investigation

Test holes were drilled with a drill of the churn type similar to those used in
the shallow test drilling for bauxite. A crew of 11 men, including & supervisor, a
timekeeper, a blacksmith, and 8 laborers, was used on the project.

Chemical analyses were made of the limestone that crops out along Fourche Creek
near the mouth of Crooked Creek Iin sec. 8, T. 1 S., R. 13 W., Pulaski County, and of
samples of limestone and marl collected near Alexander, Pulaskl County.

Acknowledgments

Personnel for the project was supplied by the Works Progress Administration. The
State Geological Survey, under the direction of George C. Branner, State Geologlst,
served &s sponsor. :

The report was complled in the office of the State Geological Survey. The chemi-
cel analyses of the limestone were made by F. D. Roach and W. F. Manglesdorf.

Typing for reproduction was by Carolyn Goldman of the State Mineral Survey.

GEOLOGY

The limestone in this reglon is a member of the Midway formation, which 1s con-
sidered to be the lowest unlt of the Tertiary deposits in Arkansas. The Midway forma-
tion crops out between the steeply folded Paleozolc rocks of the Ouachita Mountalns
end the later Tertiary beds of clay, sand, and gravel of the Gulf Coastal Plain.

In the area drilled the Midway formation contains at the base a blue marl from 1
foot to 24 feet or more thick. This basal marl 1s not everywhere present. Above the
blue marl, in some places, 1s a white sand 18 feet or more in thickness. Locally
resting on the blue marl or on the whlte sand is a white to buff fossiliferous lime~
stone, 1 to 18 feet thick. A blue marl similar to the basal marl overlies the lime-
stone in most places. The upper marl ranges from 1 foot to 19 feet or more in thick-
ness, and thls is overlaln by brown and yellow clays, and send and gravel, belleved to
be of later Tertlary age.

Not all the beds sabove mentioned were encountered in each hole drilled. A study
of the logs and the cross sections (see Pls. III and V) shows that the verious members
of the Midway formation occur as thin lentlecular bodles. The Midway was thus either
deposited on an irregular erosion surface, or it was formed by lntermittent deposition
interrupted by intervals of erosion. It is evident, therefore, that a continuous body
of limestone with a uniform thickness does not extend throughout the ares.

g/ Stephenson, L. W., and Crider, A. F., Geology and ground waters of northeastern
Arkensas: U. 8. Geol. Survey Water-Supply Paper 399, pp. 44-54, 1916.

§/ Bramlette, M. N., Geology of the Arkansas bauxlte reglon: Arkansas Geol. Survey
Information Cire. 8, 1936.




LIMESTONE DEPOSITS

Location of Holes

In all, 130 holes were drilled by the project. Thelr locatlions are shown on Plate
I. The purpose of the drilling was to locate limestone adjacent to surface outcrops,
and at shallow depths where the material could be mined by stripping. Consequently no
systematic drilling program for the area as a whole was carried out. Driliing was
carried on most intensely where the limestone outcropped or where a test hole indicat-
ed that the limestone. occurred in sufficient quantities and at shallow enough depths
to allow profitable quarrying. Holes 1 to 22, inclusive, were drilled in secs. 8, 9,
and 17, T. 1 8., R. 13 W. The limestone crops out in sec. 8, and these holes were
drilled to establish the extent of the limestone 1in that vicinity. Holes 23 to 52,
inclusive, were drilled in the area north, west, and southwest of Alexander, in Pulas-
ki and Saline Countles, and the logs of these holes indicate considerable quantities
of limestong in this reglon.

In all other holes drilled, limestone was either not penetrated or 1t occurred in
spots so isolated that its economic importance was believed to be negligible. These
holes are numbered from 53 to 130. Holes 53 to 89, 1Inclusive, were drilled over an
area beginning in sec. 14, T. 1 8., R. 14 W., and extending westward and southwestward
to a point east of Benton, in sec. 12, T. 2 S., R. 15 W. Holes 90 to 102, inclusive,
were drilled on the property of the State Hospital for Nervous Diseases, southwest of
Benton. Holes 103 to 130, inclusive, were drilled in an area extending southwestward
from Little Rock, parallel to the Missourl Pacific Railroad, to a point west of Mabel-
vale. The locations of these holes are shown on Plate I, and the logs of the holes
are included in the appendlx. :

Occurrences of Limestone

As this report is concerned only with the economic aspects of utilizing the lime-~
stone, only those areas are discussed in which 1t is bellieved that the limestone has
possible economlc lmportance. The results of the drilling program indicate that lime-
stone occurs in two such areas: (1) in sec. 8, T. 1 8., R. 13 W., near the Limerock
Dairy, Pulaskil County, and (2) in sec. 18, T. 1 S., R. 13 W., Pulaski County, and secs.
13 and 24, T. 1 8., R. 14 W., Salline County, near Alexander,

Sec. 8, T. 1 8., R, 13 W., Pulaskl County. A total thickness of 17.5 feet of
limestone crops out along Fourche Creek near Limerock Dalry in sec. 8. A series of 20
holes (Nos. 1 to 20) was drilled in this general vicinity. Plate II shows the loca-
tions of these holes, and Plate IIl1 shows cross sections along three lines of holes
southeast of the outcrop (lines A-C!', A-B', and A-A'), where the land is underlain by
limestone. ’

Holes 1, 2, and 20 were drilled west and northwest of the outcrop at Fourche
Creek. The surface elevation of these holes ls less than that of the outcrop on the
right bank of the creek and only thin limestone was encountered in hole 2. Holes 3 to
9, inclusive, 11, and 12 all penetrated limestone and are included in the area shaded
on Plate II. This area, underlain by limestone ranging from 6 to 18 feet in thickness
and averaging 11.7 feet, 1is estimated to cover about 75 acres. Hole 10, in the NEj
SEf sec. 8, and holes 15 and 16, in the SW§ SE} sec. 8, were drilled to depths of 37,
50 and 40 feet respectively, but they showed no limestone. Holes 17 and 18 were dril-
led in the SEf SWi sec. 8, and showed a considerable body of limestone at a depth of
18 feet. Hole 19 was drilled northwest of the Missouri Pacific Railroad 4in the SEf
SW$ sec. 8, and penetrated 1 foot of limestone at a depth of 10 feet and 25 feet of
blue clay beneath the limestone.

The logs of the holes drilled in sec. 8 indicate that the limestone thins toward
the southeast. (See cross sections, Pl. III.) The logs of holes 17, 18, 19, and 22,
in sec. 17 (see Pl. I), all show limestone and indilcate that the material continues
southwestward from the outcrop at Fourche Creek. Too few holes were drilled to deter-
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mine whether this area is completely underlain by limestone.

Sec. 18, 7. 1 S., R. 13 W., Pulaski County and secs. 13 and 24, T. 1 S., R. 14
W., Saline County. Holes 23 to 52, inclusive, were drilled near Alexander, and the
logs indicate that this region 1s partly underlain by limestone. Plate IV shows the
locations of the holes, and Plate V shows cross sections of four lines of holes {(lines
BR-D', B-E!', B-F'!', X'-Y'),. Three arees are underlain by limestone in this region and
are shown by shading on Plate IV; they are designated A, B, and C.

Area A 1s delimited on the basis of six holes (Nos. 31 to 36 inclusive) and cov-
ers about 80 acres. Limestone was penetrated in each hole and ranges from 5 to 7 feet
in thickness, with an average of 6.3 feet. Limestone does not crop out within this
area, but it 1s within 5 feet of the surface south of hole 33, along the left bank of
the intermittent creek northwest of Alexander. (See cross section B-F', Pl. V.) The
portion of erea A 1ndicated on Plate IV by cross hatching covers about 5 acres and
offers the best possibility for stripping.

Area B, 1n secs. 13 and 24, T. 1 S., R, 14 W., 1s delimited by five holes (Nos.
40, 41, 42, 43, and 45} and covers about 35 acres. Limestone was penetrated in each
hole, and its thickness ranges from 8 to 13 feet with an average of 10.8 feet. Therse
are no outcrops in thls area. The overburden ranges from 16 to 28 feet, wlth an av-
erage of 21.8 feet. The limestone 1s nearest the surface in hole 43, where the over-
burden 1s 16 feet thick.

Area C, in sec., 18, T. 1 S., R. 13 W., 1s delimited by three holes (Nos. 27, 28,
and 30) and covers about 20 acres. Each hole penetrated limestone, with a thickness
ranging from 6 to 10 feet and an average of 8.7 feet,. No outecrop occurs within this
area. The overburden ranges in thickness from 10 to 15 feet, with an average of 11.7
feet.

No other areas contained a sufficient amount of limestone to warrant description.

ECONOMIC CONSIDERATIONS

Quantity of Material and Amount of Overburden

Estimates of limestone and overburden in the areas indicated by shading on Plates
II and IV were calculated by blocking out the areas according to thicknesses of lime-
stone and overburden as shown in the drill logs. The welght of a cublc foot of lime-
stone was assumed to be 150 pounds. Estimates of limestone were made in short tons;
overburden in cubic yards.

As shown above, 1t has bsen found that the limestone bodies are lenticular. In
defining their extent, therefore, the shaded areas follow closely the limits as indi-
cated by the test holes. Some of the holes that penetrated limestone were not includ-
ed within the shaded areas Dbecause insufficlent tests were made between these holes
and the shaded areas to establish the continulty of the deposit.

Sec, 8, T, 1 8., R, 15 W. The only outcrop of limestone within the entire ares
is found in sec. 8, T. 1 8., R. 13 W. (See P1. II.) The limestone, having an average
thickness of 11.7 feet, 1s exposed east of Fourche Creek and extends underground to
the southeast.

It is estimated that thls area contains about 2,260,000 short tons of limestone.
The average thlckness of overburden 1s about 29 feet, and it 1s estimated <that about
2,750,000 cublc yards of earth would have to be removed +to strip the overburden from
the limestone. The best conditions for stripping are in the portion of the area im-
mediately adjacent to the limestone outcrop.



Sec. 18, T, 1 S., R. 13 W., and secs. 13 and 24, T, 1 8., R. 14 W., near Alexan-
der. No limestone crops out in the region near Alexander, but the test holes Indicate
that the three areas deslgnated A, B, and C and shown by shading on Plate IV are un-
derlain by limestone.

Area A covers about 80 acres and 1ls estimated to contain about 760,000 short tons
of limestone; the overburden 1in the area 1s estimated at 575,000 cubic yards. The
portion of the area that offers the best possibillity for stripping 1s the northwestern
part, shown by cross hatching on Plate IV. This small area covers about 5 acres and
as indicated in the cross section along the line B-F! (see Pl, V), the limestone oc-
curs a few feet beneath the surface along the creek. This 5-acre area 1s estimated to
contain about 125,000 short tons of limestone and about 90,000 cubic yards of over-
burden.

Area B, west of Alexander, covers about 35 acres. This area is estimated to con~
tain about 950,000 short tons of limestone and about 775,000 cubic yards of over-
burden. The limestone averages 10.8 feet 1in thickness, and the overburden averages
21.8 feet.

Area C covers about 20 acres and is estimated to contain 365,000 short tons of
limestone and 290,000 cubic yards of overburden.

As most of the drill holes outside areas A, B, and C penetrated no limestone, no
attempt was made to connect these areas.

The total amount of limestone and overburden 1in the shaded areas shown on Plates
IT and IV is estimated to be as follows: Limestone 4,325,000 short tons; overburden
4,390,000 cublc yards.

Quality of Material

In Table I are listed chemical analyses of the limestone that crops out along the
right bank of Fourche Creek near Limerock Dairy, and of limestone and marl speclmens
collected in the vicinity of Alexander.

In the Fourche Creek outcrops, the calcium carbonate content of the limestone av-
erages close to 60 per cent. The beds which are exposed in the right bank of Fourche
Creek, several hundred feet north of Limerock Dalry, show, as a unit, a calcium car-
bonate content of 56.70 per cent. In this same outcrop there are considerable varia-
tions 1n the composition of the several beds (see analyses No. 3 to No. 6), the upper-
most zone being of the highest grade with 73.26 per cent calclum carbonate. The two
blue marl samples collected near Alexander contain respectively 71.65 and 57.80 per
cent calcium carbonate. All of the analyzed calcareous rocks in the Mabelvale-Alexan-
der region show a relatively high silica content, and little or no magnesium.

Use of Limestone for Agricultural Purposes

Lime may be applied to the soil as guick lime (oxide), hydrated lime {(hydroxide),
or in the form of the natural rock (carbonate) as limestone, chalk, or merl. If 1t 1s
applied as quick lime or hydrated lime it 1s soon converted to the carbonate form.

According to Drakeé/, a single application of one-half to one ton of burnt lims,
or twlce that emount of ground limestone, per acre, 1ls usually sufficlent to last five
or six years.

Regarding the desirability of liming the solls in Arkansas, Drake says: "Almost
all our soils would be benefited by the application of lime; however, asome of the
limestone soils of the northwest and southwest parts of the State would need but lit-

§/ Drake, N. F., Mineral fertilizers in Arkansas: Arkansas Bur. of Mines, Manufac-
tures, and Agriculture, p. 21, 1924, .
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A, View of the limestone outcrop east of Fourche Creek, near Limerock
Dairy. A thickness of 8 feet, 8 inches of almost flat-lying lime-
stone has been uncovered in the steep slope.

8. The north outcrop of limestone near Limerock Dairy, in the right
bank of Fourche Creek. The total thickness exposed in the outcrop
is 16 feet, 4 inches.




tle, 1f any, additional lime. The swamp regions of eastern and southern Arkansas
stand in very great need of lime."

Table 1. Limestone and marl analyses

1 2 3 4 5 6 7 8 9
CaC03 68.53 56.70 | 49.48 | 52.34 | 47.98 | 73.26 | 76.40 | 71.65 57.80
Cal 38.40 | 31.76] 27.72 | 29.32| 26.89 | 41.06 | 42.81 | 40.15 | 32.38
MgCOz3- trace neg. neg. neg. neg. neg. 0.75 0.75 0.75
Mg0 trace neg. neg. neg. neg. neg. 0.36 0.36 0.36
8iog 27.22 |41.14 | 49.30 | 45.92| 50.06 [ 22.78 | 17.00 | 23.00 | 35.00
Al203 2.33 0.83 0.58 0.82 0.87 1.17} 4.0 2
Feg03 1.01 0.85 0.58 0.76 0.85 0.93 5.00 -00 5'_5
Cco2 30.13 |24.94 | 21.76 | 23.02 | 20.09 | 32.20 | 33.98 | 31.89 |25.80
P20s - - - - - - 0.10 0.10 0.20
K20 - - - - - - trace | trace | tracs
Moisture - - - - - - 0.75 0.50 1.00
1. Channel sample taken across the limestone outcrop east of Fourche

Creek near Limerock Dairy; thickness. sampled 8 feet, 8 inches.

2. Channel sample taken across the limestone outcrop in the right bank
of Fourche Creek, lying 250 feet to north of outcrop from which = Sample
No. 1 was taken; thickness sampled, 16 feet, 4 inches.

3. Channel sample teken across the lowest bed exposed in the Fourche
Creek outcrop described under No. 2. The rock is a pale buff-gray, are-
naceous limestone, weathering to a medium gray; thickness, 1 foot, 9 in-
ches.

4. Channel sample taken across the next to lowest bed exposed 1in the
Fourche Creek outcrop described under No. 2. The rock is a yellowish
brown, arenaceous limestone, weathering to pale bluish gray, thickness,
1 foot, 7 inches.

5. Channel sample taken across the median zone exposed 1in the Fourche
Creek outcrop described under No. 2. The rock is a fossiliferous, pale
buff-gray, finely arenaceous limestone, weathering coarsely pitted and
gashed; thickness, 5 feet, 8 inches.

6. Channel sample taken across the top zone exposed in the Fourche Creek
outcrop described under No. 2. The rock is a highly fossiliferous buff
limestone, weathering pale gray to white and irregularly pitted; thick-
ness, 7 feet, 4 inches.

7. Selected sample of white limestone collected near Alexander.
8. Selected sample of light blue marl collected near Alexander.
9. Selected sample of dark blue marl collected near Alexander.

Economic Exploltation of the Limestone

The possibillty of recovering the limestone by stripping depends %o a large exz-
tent on the ratlo of recoverable limestone to the amount of overburden that must be
removed. The tonnage of limestone in the areas shown on Plates II and IV is consider-
able, but the amount of overburden is also large. In the shaded area shown on Plate
II the ratio of overburden to limestone 1s greater than 1 cubic yard to the ton. A



very small and narrow zone parallel to Fourche Creek, north and south of the outcrop,
has a somewhat more favorable ratio.

About 5 acres of area A (Pl. IV) has a ratic of overburden to limestone of about
0.7 cublic yard to the ton. The remainder of area A and all of areas B and C have a
ratio of overburden to limestone of about 0.8 cubic yard to the ton.

The usefulness of an agricultural lime is based on 1ts neutrallizing wvalue, which
1s proportional to the calcium carbonate content. High-grade limestone, such as those
of northern Arkansas, contain 95 to 99 per cent of calcium carbonate.

The limestone in this area was not comprehensively sampled, but the few samples
that were analyzed indicate that the calclum carbonate equivalent averages close to 60
per cent. This is lower than is generally recommended for crushed limestone for agri-
cultural purposes, because for every ton of limestone recovered more than one-third of
a ton would have practically no value to the soil.

If the limestone in this area could be produced cheaply enough to offset the low-
er neutralizing value as compared to that of a high-grade limestone, 1its value in Pu-
laski County or vicinity should then be based on the delivered price of the purer
limestone. High-grade agricultural limestone (98% calcium carbonate) is produced in
Independence County and sells at $1.00 per ton, f.o.b., Batesville. The freight charge
on this to Mabelvale is $1.21 per ton, and to Woodson, $1.27 per ton. Therefore the
competitive price of 98 per cent calcium carbonate limestone at Mabelvale is $2.21 per
ton, and at Woodson, $2.27 per ton.

If 60 per cent is taken as a representative figure for the calcium carbonate con-
tent of the rock that crops out along Fourche Creek near Limerock Dairy, then the com-
petitive price of limestone of that grade lald down at Mabelvale would be $1.82 per
ton, and at Woodson, $1.88 per ton. Assuming that modern loading and dumping equip-
ment is used, 1t is estimated that the limestone can be hauled by truck within a radi-
us of ten miles from the quarry site for 60 cents per ton,and within & radius of twen-
ty miles for $1.00 per ton. Therefore, limestone meant for Mabelvale must be quarried
at a cost plus profit basis of $1.22 or less per ton, and that meant for Woodson at
$0.88 or less per ton.

Since in different localities quarrying conditions are variable, cost estimates
are difficult to make until some experience is accumulated at a particular site. Av-
erage cost figures, however, may have some value. ThoenenZ/ obtalned a cost of 67
cents a ton as an average for 30 open-pit limestone quarries in various parts of the
country. This would indicate that, with efficient management of production operations
and an ample local demand for the product, the limestone outcropping along Fourche
Creek near Limerock Dairy could be quarried on a commercial basis.

z/ Thoenen, J. R., Underground limestone mining: U. S. Bur. of Mines Bulletin 262,
D. 94, 1926,
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Hole

Hole

Hole

Hole

- Hole

3.

APPENDIX
LOGS OF TEST HOLES DRILLED FOR LIMESTONE IN
PULASKI AND SALINE COUNTIES

Thomas G. Douglas property, NWjx NWi sec. 8, T. 1 S., R. 13 W.;
500 feet northwest of Hwy. 67.

Feet
0- 5 ©Sand and gravel.
5- 8 Slate.

8-25 Soft slate.

R. E. Morris property, SE} NW} sec. 8, T. 1 S., R. 13 W.; on
creek bank 400 feet south of road leading to Limerock Dairy;
surface altitude: 300 feet.

Feet
0- 4 BSand and gravel.
4~ 7 Sandrock.
7-11 Blue marl,.
11-13 Gray limestone.
13-28 Blue marl.
28 Hard rock.

R. E, Morris property, SW; NE} sec. 8, T. 1 S.,R. 13 W.; 1,000
feet east of outcrop on Fourche Creek; surface altitude: 321
feet.

Feet
0- 5 Sand and gravel.
5- 7 Gravel.
7-22 Yellow clsay.
22-33 Blue marl.
33-44 Limestone.
44-55 White sand.

R. E. Morris property, SEfx NE} sec. 8, T. 1 S., R. 13 W.; 150
feet west of Otter Creek; surface altitude: 294 feet.

Feet
0- 8 Sand and gravel.
8-11 Gravel.
11-18 Blue marl.
18-26 Limestone
26-44 White sand

R. E. Morris property, SW3 NE% sec. 8, T. 1 8., R. 13 W.; 300
feet northwest of dirt road; surface altitude: 328 feet.

Feet

0- 5 Sand and gravel.

5- 7 Sandrock.

7-30 Gray and yellow clays.

30-35 Blue marl.

35-41 Limestons.
41-47 Void space; water would not stay 1n hole.




Hole 6. R. E. Morrls property, NW} SEf sec. 8, T. 1 S., R. 13 W.; 300
feet east of creek; surface altitude: 325 fset.

Feet

0- 4 Sand and gravel.
4- 7 Gravel.

7-15 Yellow clay.
15-24 Blue clay.

25-40 Limestone.

40-42 White sand.
42-46 Blue marl.

Hole 7. R. E. Morris property, NW} SE} sec. 8, 7. 1 8., R. 13 W., 75
feet north of dirt road; surfaece altitude: 323 feet.

Feet
0- 7 Sand and gravel.
7-10 Gravel.
10-25 Yellow clay.
25«31 Blue marl.
31-45 Limestone.
45-47 White sand.
4'7-53 Blue marl.,

Hole 8. R. E. Morris property, NW§ SEf sec. 8, T. 1 8., R. 13 W.; 350
feet north of Missouri Pacifie Railroad;. surface altitude: 318
feet.

Feet
0- 4 Sand and gravel.
4- 6 Sandrock.

6- 9 Gravel.
9~18 Yellow clay.

18-28 Blue marl.

28-36 Limestone.

36-41 White sand.

41-51 Blue marl.

Hole 9. R. E. Morris property, NW; SE} sec. 8, T. 1 S., R. 13 W.; 200
feet north of Missourl Pacific Railroad; surface altitude: 315
feet.

Feet
O- 5 Sand and gravel.
5~ 7 Sandrock.
7~21 Yellow clay.

21~28 Blue marl.

28-46 Limestone.

46~50 White sand.

Hole 10. R. E. Morris property, NEf SEf sec. 8, T. 1 S., R. 13 W.; 250
feet south of road; surfaee altitude: 309 feet.

Feet
O~ 5 Sand and gravel.
5-24 Yellow clay.
24-29 Blue marl.
29-34 Thin layers of limestone with clay seams between.
34-37 Coarse sand and sandrock.



Hole 11,
Hole 12.
Hole 13.
Hole 14.
Hole 15.
Hole 186.

C. E. Olsen property, SW; SEf sec. 8, T. 1 S.,
feet south of Missourl Paeifle Rallroad; surface altltude: 312

feet.

Feet
0- 6 Sand and gravel.
6- 9 Sandrock.
9-28 Yellow clay.
28-35 Blue marl.
35-45 Limestone
45 White sand.

R.

13 W.; 300

R. E. Morris property, NE} SEf sec. 8, T. 1 8., R. 13 W.; 200

feet south of Missourl Pacifie Rallroad;

feet.

Feet
O- 8 8Sand and gravel.
8-10 Red clay.
10-13 Gravel.
13-22 Yellow clay.
22-24 Blue marl,
24-26 Hard gray marl.
26-35 Blue marl.
35-43 Limestone.
43-48 White sand.

surface altitude: 308

NW} Sw} sec. 9, T. 1 S., R. 13 W.; 310 feet south of Missourl
Paelifle Rallrosd; surface altltude: 306 feet.

Feet
O- 8 8and and gravel.
8~10 Sandrock.
10-13 Gravel.
13-24 Yellow clay.
24-38 Blue marl.
38-40 Gray limestone.

C. E. Olsen property, SE} SE} sec. 8,

T. 1 S.,

R.

13 W.; 300

feet north of Alexander roadj surface altitude: 307 feet.

Feet
O- 5 B8and and gravel.
5- 8 Sandrock.

8-10 Gravel.

10-19 Yellow clay.

19-40 Blue marl.

C. E. Olsen property, SW} SE} sec. 8,

T. 1 S.,

R.

13 W.; 375

feet north of Alexander road; surface altitude: 323 feet.

Fest

0-10 S8Sand and gravel,
10-20 Brown clay.
20-50 Blue clay.

C. E. Olsen property, SWi SE} sec. 8, T. 1 S.,
feet north of Alexander road; surface altitude: 313

R.

13 W.; 200
feet.



17.

Hole

18.

Hole

19.

Hole

20.

Hole 20

2l.

Hole

22.

Hole

Feet
0-10 BSand and gravel.
10-40 Clay with hard rock at intervals.

C. E. Olsen property, SE} SW} sec. 8, T. 1 8., R. 13 W.; 350
feet northwest of Alexander road; surface altitude: 308 feet,

Feet
O~ 2 Sand and gravel.
2- 4 Sandrock.
4- 7 White clay.
7-18 Blue clay.
18-24 Limestone; stopped in limestone.

C. E. Olsen property, SEix SWy sec. 8, T. 1 8., R. 13 W.; 325
feet northwest of Alexander road; surface altitude: 308 feet.

Feet
0~ 2 ©Sand and gravel.
2- 4 Sandrock.
4- 7 White clay.
7-18 Blue clay.
18-33 Limestone.
33~40 Blue clay.

C. E. Olsen property, SE% SW; sec. 8, T. 1 8., R. 13 W.; 150
feet northwest of Missouri Pacific Rallroad; surface altitude:
293 feet.

Feet

0-10 BSand and gravel.
10-11 Limestone.

11-35 Blue clay.

N. F. Lawing property, NE} NW} sec. 8, T. 1 S., R. 13 W.; 650
feet east of United States Hwy. 67; surface altitude: 300 feet.

Feet

O- 8 $Sand and gravel.
8-12 Gravel,

12-20 Blue clay.

Nwg + sec, 17, T. 1 8., R. 13 W.3; 500 feet south of Alexan-
der Road and 50 feet west of dirt road; surface altitude: 320
feet.

Feet

0-10 BSand and gravel.
10-20 Brown clay.
20-30 Blue clay.

NW} NWg sec. 17, T. 1 S., R. 13 W.; 300 feet west of Alexander
Road; surface altitude: 319 feet.

Feet

0-10 Sand &and gravel.

10-27 Clay.

27-32 Limestone; drllling stopped in limestone.

11



23.

Hole

24.

Hole

Hole

26.

Hole

27.

Hole

28.

Hole

29.

Hole

SE} NEf sec. 18, T. 1 S., R. 13 W.; 300 feet west of Missouri
Pacific Rallroad; surface altitude: 295 fest.

Feet

0-10 Sand and gravel.
10-12 Gravel.
12-21 Blue sticky clay.

NW} NE} sec, 18, T. 1 8., R. 13 W.; 600 feet north of Crooked
Creek; surface altitude: 293 feet.

Feet

0-10 Sand and gravel.
10-12 GCravel.

12-30 Blue clay.

NE# NW# sec. 18, T. 1 8., R. 13 W.; 700 feet north of Crooked
Creek; surface altitude: 311 feet.

Feet
0- 8 Sand and gravel.
8-14 Brown limestone.
' 14-21 Blue clay.

SW; NEf sec. 18, T. 1 8., R. 13 W.; 300 feet south of Crooked
Creek; surface altitude: 302 feet.

Feet
0-10 8Sand and gravel.
10-12 Sand.

12-15 White sand with trsces of limestone.

SWi NEf sec. 18, T. 1 8., R. 13 W.; 300 feet east of Mlssourl
Pacific Railroad; surface altitude: 307 feet.

Feot
0~ 8 3and and gravel.
8-15 Clay.

15-21 Limestone.
21-24 Blue clay.

SW3 NE} sec. 18, T. 1 S., R. 13 W.; 600 feet west of Missouri
Paelfie Rallroad; surface altitude: 298 feet.

Feet

0-10 Sand and gravel.
10-20 Limestone.

20-30 Blue clay.

30-31 Sandrock.

SE3 NW} sec, 18, T. 1 8., R. 13 W.; on bank of Crooked Creek:
surface altitude: 304 fest,

Feet

0-12 Sand and gravel.
12-1% Gravel,

15-17 Blue sticky clay.

12



Hole 30.
Hole 31.
Hole 32.
Hole 33.
‘Hole 34.
Hole 35.
Hole 36.

13

NE} SW} sec. 18, T. 1 S., R. 13 W.; 80Q feet northwest of junc-
tion of railroaed crossing and northernmost street of Alexander;
surface altitude: 306 feet.

Feet
0-10
10-20
20-30
30-31

Sand and gravel.
Limestone.
Blue clay.
Sandrock.

SWi NE} sec. 13, T. 1 8., R. 14 W.; 700 feet north of creek,
Saline County; s

Feet
0~ 8
8~-12

12-19

19-25

urface altlitude: 326 feet.

Sand and gravel.
Cley.

Limestone.

Blue clay.

NWi NE} sec. 13, T. 1 S., R. 14 W.; 120 feet east of road;sur-

faee altltude:

Feet
0-11
11-13
13-15
15-17
17-20

NWi NEf sec. 13,
road; surface altlitude: 326 feet.

Feet
0- 6
6-11

11-12

12-20

SW NEf sec. 13,
surface altitude: 315 feet.

Feot
0~ 7
7-14

14-20

SW% NE} sec. 13,
surface altitude: 335 fest.

Feet
0-13
13-14
14-21
21-25

333.7 feet.

Sand and gravel.
Brown limestone.

Hard white limestone.
Brown limestone.

Blue clay.

T. 1 8., R. 14 W.; 175 feet east of county

Sand and gravel.
Limestone.

Yellow sand and gravel.
Blue clay.

T. 1 8., R. 14 W.; 2560 feet east of creek;

Sand and gravel.
Limestone.
Blue clay.

T. 1 8., R. 14 W.; 125 feet west of creek;

Sand and gravel.
Sandrock.
Limestone.
Blue clay.

SE} NE} sec. 13, T. 1 S., R. 14 W.; on bank of creek; surface

altlitude:

320 fe

et.



37.

Hole

Hole

38.

39.

Hole

40.

Hole

41.

Hole

42.

Hole

Feet
0-10
10-12
12-18
18-22

14

Sand and gravel.
Sand.

Limestone.

Blue clay.

NW} SEf sec. 13, T. 1 S., R. 14 W.; 175 feet south of county
road; surface altitude: 315 feet.

Feet
0- 7
7- 8
8-21

NE; SEf sec. 13,

Sand and gravel,
Gravel.
Blue sticky clay.

T. 1 S., R. 14 W.; 300 feet north of county

road; surface altitude: 305 feet.

Feeot
0- 8
8-12

12

Sand and gravel.
Sand.
Limestone.

NE} SE} sec. 18, T. 1 S., R. 13 W.; 75 feet east of Missouri
Pacific Railroad; surface altitude: 320 feet.

Feet
0- 8
8-10

10-12

12-33

SE} SE} sec. 13,

Sand and gravel.
Gravel.

Brown clay.

Blue clay.

T. 1 8., R. 14 W.; 8500 feet west of Missouri

Pacific Rallroad; surfece altitude: 310 feet.

Feet
0- 8
8-15

15-20

20-30

30-35

SWi SEf sec, 13,

Sand and gravel.
Gravel.

Blue clay.

Limestone.

Blue clay, hard layers.

T. 1 8., R. 14 W.; 500 feet west of Crooked

Creek; surface altlitude: 312 feet.

Feet
0- 8
8~17

17-30

30-34

SEf SE} sec. 13,

Sand and gravel,
Soft blue clay.
Limestone.
Blue clay.

T. 1 S., R. 14 W.; 300 feet east of Crooked

Creek; surface altitude: 312 feet.

Feet
0- 8
8-156

15-28

28-36

Sand and gravel.

Gravel.

Blue clay.

Limestone; blt lost in hole,



Hole

43.

Hole

Hole 45

Hole

47.

Hole

48.

Hole

Hole

49.

SEBEf SE} sec. 13, T. 1 8., R. 14 W,; on bank of Crooked Creek;
surface altitude: 312.5 feet.

Feetb

0~ 8 Gray clay.

8-16 Blue stlicky clay.
16-27 Limestone.

27-30 Blue sticky clay.

SW} SE} sec. 13, T. 1 S., R. 13 W.; 800 feet east of Crooked
Creek;-surface altltude: 317.5 feet.

Feet
O0- 8 Sand and gravel.
8-13 (Gravel.
13 Limestone.

NW} NE} sec. 24, T. 1 8., R. 14 W.; on bank of Crooked Creek;
surface altitude: 314 feet.

Feet

0- 8 Sand and gravel.
8-15 Gravel.

15-28 Blue clay.

28-40 Limestone.

40-46 Blue clay.

NW} NE} sec. 24, T. 1 S., R. 13 W.; 50 feet west of Missouri
Pacifie Railroad; surface altitude: 316 feet.

Feet
O- 6 Sand and gravel.
6~ 7 Sandrock.
7-40 Blue clay.

NE} NEF sec. 24, T. 1 S., R. 14 W.; BOO feet east of Missouri
Pacific Rallroad; surface altitude: 330 feet.

Feet
O0- 6 Sand and gravel.
6- 7 Sandrock.
7-40 Blue clay.

NE} NW} sec. 24, T. 1 8., R. 14 W.; 500 feet west of Missourl
Pacifie Rallroad; surface altitude: 322 feet.

Feet

O- 8 Sand and gravel.
8-15 Gravel.

15-20 Blue clay.

NE} NW} sec. 24, T. 1 S., R. 14 W.; 350 feet west of Crooked
Creek; surface altitude: 321 feet.

Feet
O- 5 8Sand and gravel.
5-15 Sand.

15-20 Blue clay.

156



50.

Hole

51.

Hole

Hole

52.

B3.

Hole

54,

Hole

55.

Hole 55

56.

Hole

NE} NW% sec. 24, T. 1 S., R. 14 W.; 50 feet north of creek:
surfece altitude: 326 feet.

Feet

0- 8 Sand and gravel.
8-16 Gravel.

16-30 Blue clay.

30-535 Llmestone.

35-38 Blue clay.

NW} NW} sec. 24, T. 1 S., R. 14 W.; 25 feet west of county
road; surface altltude: 345 feet.

Feet

O~ 8 3Sand and gravel.
. 8=14 Gravel.

14-25 Blue clay.

NE} SW} sec. 13, T. 1 8., R. 14 W.; 25 feet west of county
road; surface altitude: 330 feet

Feet

0-10 8and and gravel.
10-15 White soft limestone.
15-25 Blue clay.

SE} SE} sec. 14, T. 1 S., R. 14 W.; 600 feet north of county
road, along dirt road Ileading to cemetery; surface altitude:
360 feet.

Feet
O~ 5 8Sand and gravel.
5-40 Yellow clay.
40-52 Blue clay.

SE} NE} sec. 14, T. 1 S., R. 14 W.; 1,300 feet southeast of
Hwy. 67; surface altltude: 365 fset.

Feet
0~ 5 8and and gravel.
5-34 Blue marl.

34-39 Limestone.

39-48 Blue marl.

NWi NE} sec. 14, T. 1 S., R. 14 W.; 700 feet west of Hwy. 67;
surfaece altitude: 360 feet.

0- 6 Send and gravel.
6-17 Yellow clsay.
17-28 Blue marl,
28-32 Sand.

NW3 SWi sec. 14, T. 1 S., R. 14 W.; 650 feet south of Hwy. 67;
surface altitude: 410 feet.

186



57.

Hole 57

58.

Hole

89.

Hole

60.

Hole

61.

Hole

Hole

62.

Feet
0~ 7
7- 8
8-50

Sand and gravel.
Gravel.
Blue marl,

SW1 Sw} sec. 14, T. 1 S., R. 14 W.; on creek bank in southwest
corner of sectlion; surface altitude: 370 feet.

Feet
0-7
7-20

20-52

SW3 NEf sec. 15,

Sand and gravel.
Sand.
Blue marl.

T. 1 S., R. 14 W.; 25 feet north of road;

surface altitude: 420 feet.

Feet
0- 9
9-23

23-28

28

Sand and gravel.
Yellow clay.
Blue marl.
Slate.

SE} SWi sec. 15, T. 1 S., R. 14 W.; 800 feet north of Hwy. 67.

Foet
0-13
13-19
19-27
27-34
34-43

Sand and gravel.
Sand.

Yellow clay.
Blue clay.
Slate.

SE} SW} sec. 15, T. 1 S., R. 14 W.; 100 feet north of Hwy. 67;
surface altitude: 380 feet.

Feet
0- 8
8-23

SW} SE} sec. 15,
‘"surface altitude: 380 feet.

Feet
0~ 7
7-16

16-19

19-21

21-40

Sand and gravel,
Blue clay.

T. 1 8., R. 14 W.; south side of Hwy. 67;

Sand and gravel.

Yellow clay.

Blue clay.
Gray limestone.
Blue marl.

SW% SE% sec. 15, T. 1 8., R. 14 W.jon creek bank 300 feet east

of Hwy. 67.

Feet
0- 6
.6~ 8
8-21

Send and gravel.
Soft limestone.
Blue clay.

17



63.

Hole

64.

Hole

65.

Hole

Hole

66.

67.

Hole

68.

Hole

69.

Hole

70.

Hole

SWi SE:

SWE Swi

sSWi NE}

SW} SEF

SWi NE}

SEt SE}

SEF NEL

sec., 15, T. 1 S., R. 14 W.; B00 feet south of Hwy. 67.

Feet

0-10 Sand and gravel.
10-12 Hard limestone.
12-27 Blue clay.

sec. 22, T. 1 8., R. 14 W,; 900 feet east of road.

Feet
O- 5 Sand and gravel.
5~ 7 Sandrock.
7-30 Blue marl.

30-31 Limestone.

31-40 Blue marl.

sec, 21, T. 1 8., R, 14 W.

Feet

0-15 Sang.
15-31 Yellow clay.
31-36 Gravel.
36-42 Yellow clay.

Sec. 17, T. 1 S., R, 14 W.
Feet

0-12 Gravel snd clay.
12-49 Slate.

sec. 20, T. 1 S., R. 14 W.

Feet

0-10 Gravel.
10-12 Yellow clay.
12-14 Hard flint rock.

sec. 20, T. 1 S., R. 14 W.

Feet

0~ 8 Gravel.

8-12 Yellow clay.
12-16 Slate.
16-17 Hard flint rock.

sec. 20, T. 1 5., R. 14 W,

Feet

0-12 Clay and gravel,
12-22 Yellow slate.
22-30 Blue slate.

sec. 28, T. 1 S., R. 14 W,

Feet

O0- 6 Gravel.

6-10 Yellow clay.
10~14 Rotten slate.
14-22 Blue slate.

18



71.

Hole

72.

Hole

Hole

73.

74.

Hole

Hole

75,

Hole

76«

SE} NE3

NE} NE}

SE; NE:

SWi SWi

sec. 30, T. 1 S., R.

Feet

0-15 Gravel.
15-34 Red sand.
34-36 Gravel,

sec, 31, T. 1 8., R.

Feet

0-20 Gravel.
20-42 Red sand.
42-57 Yellow clay.

sec, 32, T. 1 8., R.

Feet

0~10 Gravel.
10~24 Blue clay.
24-34 ILimestone.

sec, 32, T. 1 S., RH.

Feet
0-44 Red sand.
44-62 Blue clay.

sec. 36, T. 1 8., R.

Feet

O~ 5 Sand.
5-12 G@Gravel.
12-20 Sand.
20-22 Limestone
22-32 Sand.
%2-32% Rock.

14 w.

14 W,

14 Ww.

14 w.

15 W.

SWi NW3 sec. 31, T. 1 S., R. 14 W,

Feet

0-10 Sand and gravel.

10-28 Yellow sand.
28-29 Llimestone.
29-31 Sand.

31-32 Lilmestone.
32-42 Sand.

42-44 Rock.

44-46 Sand.,

Hole 77. SEf NE} sec. 36, T. 1 S., R. 14 W.

Feet
0- 8 Gravel.
8-10 Limestone.
10-12 -Sand.
12-13 Limestone.
13-18 Sand.
18-19 Limestone.

19



Hole

78.

79.

Hole

80.

Hole

Hole

81.

Feet

19-23
23-24
24-26
26-27
27-32
32-33
335-35

Sand.
Limestone.
Sand.
Limestons.
Sand.
Limestone.
Sand.

SE} NE} sec. 36, T. 1 S., R. 15 W.

Feet
0-12
12-14
14-15
15-18
18-19
19-24
24-25
25-29
29-30
30-36
36-37
37-43
43-45
45-48

E} SWi SWi sec.

Feet
0-17
17-21
21-42
42-52

Sand.
Rock.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.

3, T. 1 8., R. 14

Sand and gravel.
Yellow clay.
White sand.

Red sand.

SW3 SEf sec. 36, T. 1 S., R. 15 W.

Feet
0- 3
3- 4
4-12

12-14

14-18

18-19

19-24

24-26

26~33

NW3 NE% sec. 1,

Feet
0- &
B- 7
7- 9
9-11

11-14

14-16

16-22

Sand.
Iron rock.
Blue clay.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.

T. 1 S., R. 15 W.

Clay and sand.
Black rock.
Sand.
Iimestone.
Sand.
Limestone.
Sand.
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82.

Hole

83.

Hole

84.

Hole

Hole 85

85.

86.

Hole

Hole 87

87.

Feet

23-32
32-33
33-38

2
[
=
2]
Bl

sec. 1,

Feet
0- 4
4-38

38-40

o

SW3 NEf sec. 1,

Feot
0~ 6
6- 7
7~ 8
8-10

10-12

12-14

14-17

17-18

18-24

24-26

26-30

SW; NEf sec. 1,

Feet
0- 8
8-12

12-14

14-15

15-17

17-24

24-25

25-31

NWi SE% sec. 1,

Feet
0~ 8
8-16

16~24

24-38

NW} SE} sec. 1,

Feet
0- 6

Sand.
Limestone.
Sand.

T. 2 S., R. 15 W.

Sand.
Green clay.
Hard rock.

T. 2 S., R. 15 W.

Sand.
Sandrock.
Sand.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.
Limestone.
Sand.

T. 2 S., R. 15 W.

Sand.

Gravel.

Iron rock.
Sand.

Soft limestone.
Sangd.

Soft limestone.
Sand.

T. 2 8., R. 15 W.
Sand.

Gravel.

Yellow clay.

Blue clay.

T. 2 S., R. 156 W.

Sand and gravel.

6- 6% Very hard rock.

NWi NE} sec. 12, T. 2 S., R. 15 W.

Feet
0- 8
8-12

Sand.
Gravel.
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Hole 88.
Hole 89.
Hole 90.
Hole 91.
Hole 92.
Hole 93.

Feet

12-20 Blue clay.

20-21 Rock.

21-30 Blue clay.

30-31 Limestone.

31-34 Blue clay.

34-41 ILimestone.

41-43 Sand.

43-46 Limestone.

46-48 White sand.

NW} NE} sec. 12, T. 2 S., R. 15 W.

Feet

O- 6 Sand.

6-14 CGravel.
14-46 Gray clay.

SEf NWi sec. 12, T. 2 S., R. 15 W.

Feet

0- 5 S8and.

5-14 Gravel.
14-32 Blue clay.
32=-34 Rock.

Holes 90 to 102, inclusive, were drilled on
property of State Hospital for Nervous Dlseases, 4
miles southwest of Benton, in secs. 16, 17, 18, 19,
20, 21, 28, 29, 30, 31, and 32, T. 2 S., R. 15 W.

650 feet weast of western boundary of property and 800 feet
north of southern boundary; 750 feet south of Hwy. 67.

Feet

0- 5 BSand and gravel.
5-10 Gravel.
10-42 Blue marl.

225 feet east of western boundary and 750 feet north of south-
ern boundary.

Feet
O~ 5 Sand and gravel.
5-10 Yellow clay.
10-18 Dark clay.
18-21 Limestone.
21-40 Blue marl.

1,500 feet east of western boundary of property and 1,000 feet
south of Hwy. 67.

Feet

0-10 8Sand and gravel.
10-13 Limestone.

13-42 Blue marl.

400 feet east of hole 92.
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Hole 94.
Hole 95.
Hole 96.
Hole 97.
Hole 08.
Hole 99.

Hole 100.

Feet
0~10 Sand and gravel.
10 Porous limestone; hole could not be
completed.

825 feet west of northwest corner of dairy plant.

Feet
0-12 Sand and gravel.
12-14 Crumbly yellow stone.
14-16 Soft yellow stone.
16-28 Stone with yellow clay seams.
28-40 Blue marl.

1,300 feet east of western boundary of property and 825 feet
south of Hwy. 67.

Feet
0O- 8 Sand and gravel.
8- 9 Sandrock.
9-11 Dingy white stone.
11-20 Yellow stone.

1,800 feet east of western boundary of property and 1,200 feet
south of northern boundary.

Feet
O0- 5 BSand and gravel.
5~ 6 8Slate.

6-12 Yellow clay.
12-13 Rock.
13-20 Yellow clay.

325 feet southwest of hole 96.

Feet
0- & Sand and gravel.
6- 9 Brown stone.
9-20 Yellow clay.

350 feet east of western boundary and 2,700 feet south of
northern boundary.

Feet
0- 4 Sand and gravel.
4~ 8 Gravel.
6-20 Slate.

325 feet west of cemetery in southern part of propsrty.

Feet
0~ 6 Sand and gravel.
6~ © Gravel.
9-40 Yellow clay.

500 feet southwest of dalry plant.
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Hole 101.

Hole 10Z.

Hole 103.

Hole 104.

Hole 105.

Feet
O- 6 Sand and gravel.
6- 7 Sendrock.
7-20 Yellow clay.
20 Porous yellow rock.

1,800 feet east of western boundary of property and 100 feet
south of Hwy. 8&7.

Feet
O- 5 Sand and gravel.
5- 7 Sandrock.
7-10 Gravel.
10-21 Gray clay.
21 Hard slate.

50 feet south of Hwy. 67 where 1t crosses the western boundary
of the property.

Feet )
O- 6 BSand and gravel.
6~ 9 Gravel.

9-28 Yellow clay.

NE} NW3 sec. 16, T. 1 N., R. 12 W.; 1inside the city limits of
Little Rock, 100 feet west of Chicago, Rock Island and Pacific
Railway.

Feet
0- 3 Gravel.
3~ 6 Yellow clay.
6- 7 Limestone.
7-16 Yellow clay.
16-17 Limestone.
17-23 Sand.
23-25 Limestone.
25-26 Sand.
26-29% Limestone.
29%-31 Sand.

NE} NW3 sec. 16, T, 1 N., R. 12 W.; inside the clty limits of
Little Rock; 100 feet west of Chicago, Rock Island and Pacific
Rallway.

Feet

0-11 Gravel.
11-29 Yellow clay.
29-31 Limestone.
31-33 Sand.
33-35 Limestone.
35-37 Sand.

NWL SW} sec. 20, T. 1 N., R. 12 W.; next to Missouri Pacific
Railroad.

Fest
0~10 BSand and gravel.
10-12 Gravel; unable to finish hole.
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Hole

106.

107.

Hole

108.

Hole

109.

Hole

110.

Hole

111.

Hole

112.

Hole

Hole

113.

114.

Hole 114

25

SWi SW3 sec. 20, T. 1 N., R. 12 W.; 300 feet southeast of Mis-
souri Pacific Railroad.

Feet

0-10 Sand and gravel.
10~-20 Brown clay.
20-45 Blue clay.

Center SE} sec. 19, T. 1 N., R. 12 W.

Feet

O~ 5 Sand and gravel.
5- 7 Gravel.

7-12 Red clay.
12-13 Hard sendrock.

NE} NE% sec. 25, T. 1 W,, R. 13 W.; 400 feet northwest of Mis-
sourl Pacific Railroad.

Feet
0- 6 Hard rock; could not finish hole.

NE} SE} sec. 26, T. 1 N., R. 13 W.; 300 feet west of road.

Feet
O- 7 Sand and gravel.
7-15 Blue clay.

15-20 Hard rock.

NE+ NW: sec. 36, T. 1 N., R. 13 W,; 200 feet south of road.

Feet

0-10 Sand and gravel.
10-30 Brown clay.
30-35 White clay.
35-45 Blus clay.

NW} NEf sec. 36, T. 1 N., R. 13 W.; 400 feet northeast of junec-
tion of dirt road and Missouri Pacific Railroad.

Feet

0-10 Sand and gravel.
10-25 Brown clay.
25-80 Blue clay.

NW% NW% sec. 6, T. 1 S., R. 14 W.; 500 feet south of northwest
section and 100 feet east of roszd.

Feet
0-10 Sand and gravel.
10-43 Blue clay.
NE} NE# sec. 12, T. 1 8., R. 13 W.; 200 feet south of road.

Feet
0-10 Sand and gravel,
10-40 Blue clay.

sWi SW sec. 1, T. 1 8., R. 13 W.; 200 feet south of rosad.



Hole 115.

Hole 116.

Hole 117.

Hole 118.

Hole 119.

Hole 120.

Hole 121.

Fest
0=10

10-20

20-40

NE} NW% sec. 1,
Feet

0-10
10~-35

Sand and gravel.
Gray clay.
Blue clay.

T. 1 S., R, 13 W.; 200 feet south of road.

Sand and gravel.
Blue clay.

SWs NW} sec. 36, T. 1 N., R. 13.W.; 200 feet west of road.

Feet
0-10
10-13
13-25
25

Sand and gravel.
Poor-grade limestone.
Brownish-yellow clay.
Syenite.

SE¥ NE} sec. 35, T. 1 N., R. 13 W.; 100 feet south of road.

Feet
0-10
10-50

Sand and gravel.
Blue clay.

NE: NEL sec. 35, T. 1 N., R. 13 W.; 500 feet west of creek and
300 feet north of road.

Feet
0-10
10-27
27-38
38-~45
45-50

Sand and gravel.
Brown -clay.
White clay.

Red clay.

Blue clay.

SE: NW} sec. 35, T. 1 N., R. 13 W.; 300 feet southeast of 90°

bend in rosd.

Feet
0~10
10~-30
30

NE} NEf sec. 2,
road.

Feet
0- 5
5- 6
6-20

20-45

Sand and gravel.
Blue clay.
Hard rock.

T. 1 S., R. 13 W.; 150 feet south of base-line

Sand and gravel.
Sandrock.
Gray clay.
Blue clay.

At halfway point on northern boundary of sec. 2, T. 1 S., BR.
13 W.; 100 feet south of base-line road.

Feet
0~ 9
9-18

18-28

28

Sand and gravel.

Brown limestone (poor grade).
Blue clay with layers of sand.
Hard crystal rock.
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122.

Hole

123.

Hole

124.

Hole

125.

Hole

126.

Hole

127.

Hole

128.

Hole

129.

Hole

130.

Hole 150

NE% SEf sec. 34, T. 1 N., R. 13 W.; 75 feet west of county

road.

Feet
0-10
10-30
30

300 feet north

Feet
0-18

Center of sec.

Feet
0-18

NW; SEi sec. 3,

Peet
0-10

10-20

20-30

NE} SW§ sec. 3,

Feet
0-10
10-27

NW} SWi sec. 3,
tery on county

Feet
0-10

10-14

14-20

SW; SEf sec. 4,
road.

Feet
0- 8
8-21

NE3 NWf sec. 9,
from Mabelvalse.

Feet
0- 8
8-10

10-24

NE} NW} sec. 9,

Sand and gravel.
Blue clay.
Hard rock.

of center of sec. 3, T. 1 S., R. 13 W.

Sandrock.

3, T. 1 8., R. 13 W.; 350 feet north of road.

Sandrock; water would not stay in hole;
could not be finished.

T. 1 8., R. 13 W.; 300 feet weat of road.

Sand and gravel.
Brown clay.
Blue clay.

T. 1 S., R. 13 W.; east of county road.

Sand and gravel.
Limestone; last 10 feet showed much white
sand.

T. 1 S., R. 13 W.; 475 feet southeast of ceme-
road.

Sand and gravel.
Gravel.
Blue clay.

T. 1 8., R. 13 W.; 900 feet north of county

Send and gravel.
Blue clay.

T. 1 8., R. 13 W.; next to road running west

Sand and gravel.
White clay.
Blue and brown clay.

T. 1 S., R. 13 W.; 300 feet west of dirt road.
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Feet
0- 8 Sand and gravel.
8-18 Brown clay.
18 White crystal rock.
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