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The Engineering Experiment Station of the University of Mis -
souri was established by order of the Board of Curators July, 1, 1909. 

The object of the Station is to be of service to the people of the 
State of Missouri. 

First: By investigating _ such problems in Engineering lines as 
appear to be of the most direct and immediate benefit and publishing 
these studies and infonnation in the form of bulletins. 

Second: By research of importance to the manufacturing and 
industrial interests of the State and to Engineers. 

The staff of the Station consists at present of a Director and 
two research assistants together with a number of teachers who 
have voluntarily undertaken research under the direction of the 
Station. 

Suggestions as to problems to be investigated, and inquiries will 
be welcomed. 

Any resident of the State may on request obtain bulletins as 
issued or if particularly interested, may be placed on the regular 
mailing list. Address the Engineering Experiment Station, Uni-
versity of Missouri, Columbia, Missouri. 



INTRODUCTION. 

Realizing the popular interest that has been awakened for good 
roads in Missouri and elsewhere in recent years and that the majority 
of the permanent roads must have for their wearing surface suitable 
rock or gravel that can be obtained at a reasonable cost, The En-
gineering Experiment Station of the University of Missouri under-
took the investigation of the road making properties of Missouri 
stone and gravel in the fall of 1910. In this investigation the Station 
has had the cooperation of Mr. Curtis Hill, State Highway Engineer, 
who has rendered very valuable assistance in securing the testing 
apparatus and in collecting the materials for te5ting. 

On November 22, 1910, Messrs. L. P. Scott, G. C. Broadhead, and 
R. A. See, all graduates of the Civil Engineering Department of the 
University of Missouri, were sent out to collect samples of stone 
and gravel that might be used in road building. Each of these men 
was instructed to cover a certain part of the ~tate, confer with the 
Connty Highway Engineers, other county ofltcials and prominent 
men interested in good roads; and collect sa1nples from as many 
quarries and gravel banks as possible in the time allotted for this 
work. The time allowed for making this collection was limited as 
this work had to be completed before Jan. 1, 1911; therefore a few 
counties which have abundant road material had to be omitted, other 
counties were not visited as it was known that they had very little 
or no road material of this character. 

The wearing surface of a macadam or gravel road, oiten called 
the road metal, must possess certain physical properties in order to 
be a good road material. These properties are hardness and tough-
ness to resist the wear of the traffic, and cementing properties to bind 
the stones together and produce a smooth hard surface. These quali--
ties are often found in the same stone but sometimes a combination 
of two materials are required to produce the best results, one for 
hardness and toughness and the other for a binding material. The 
laboratory tests have been arranged to bring out the comparative 
values of these desirable physical properties. The testing machines 
and the methods of testing are the same as those used by the Office 
of Public Roads of the U. S. Department of Agriculture; so the result 
can be compared directly with those published by the Office of Public 
Roads at Washington D. C. A few of these tests have been made 
by senior students in Civil Engineering under the supervision of the 
director of the road laboratory, but nearly all of them have been 
made by Mr. R. Warren Roberts, personally, in connection with his 
thesis for the degree of Civil Engineer. 

Most highway engineers and road builders will agree that the 
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best test of a road material is its action under the t.raffic it is re-
quired to carry, but this test is an expensive one and requires a year 
or more to carry it out; therefore the purpose of these laboratory 
tests is to enable the highway engineer to ascertain in advance if a 
stone is satisfactory for road building purposes, or if there are sev-
eral kinds of material available, which is the best or what combina-
tion of available materials is likely to give the best results. 

It is the hope of the authors of this bulletin that the results of 
these tests will prove to be a valuable aid to the highway engineers 
of the state in selecting the material for building the permanent 
roads of the state. 

The methods used in making the tests will be described in detail 
and then the counties from which samples have been obtained will 
be taken up in alphabetical order. Each sample (numbered in the 
order in which the tests were made) will be described, its location 
definitely given a11d the results given from the tests for the French 
Coefficierit of wear, for cementing value, for hardness, and for the 
resistance to impact or toughness, as these four tests indicate the 
physical properties which determine the value of a material for road 
building purposes. 

The results of these tests, together with the specific gravity, 
weight per cubic foot, and water absorbed per cubic foot will be 
shown in tabular form so that comparisons can be readily made. 

A part of each sample has been placed in a glass jar, properly 
labeled, and kept in the laboratory as an exhibit. 

It was at first contem!)lated to publish a map of the state in this 
bulletin, on which the location of each sample tested would be shown 
by its number, but it was decided later to omit this map as it would 
be too bulky if made large enough to be satisfactory. If any one 
wishes such a map for comprehensive study of these results, it can 
easily be prepared by taking any good map of the state, such as the 
State Railroad Commissioners' Map, and placing the number of each 
sample in its proper place from the description of the locality from 
which it was obtained. 



DESCRIPTION OF METHODS AND APPARATUS FOR TEST-
ING ROAD MATERIALS. 

ABRASION MACHINE. 
(Deval Type.) 

This machine (Fig. 1) consists essentially of the pully "A", driv-
mg the shaft " B B," upon which are mounted the two cast iron 
cylinders "C C" in such a way that the axis of the cylinders are in-
clined at an angle of 30 degrees with the axis of rotation. The 
cylinders are 20 cm. in diameter and 34 cm. in depth inside. The 
shaft is set in two bearings "D D" and carries at "E" a revolution 
counter. The method of fastening the cylinders to the turning frame 
is shown at "F." 

ABRASION TEST. 

Five killograms (11 lbs.) of rock, broken in pieces as nearly uni-
form in size as possible and as nearly 50 pieces as possible constitute 
a test sample . The pieces must pass a 2½ inch ring and be retained 
on a 1 inch ring. The total weight of rock in a test is within 10 
grams of 5 killograms. All test pieces are washed free from ali 
detritus and thoroughly dried in an oven before weighing. Three 
hours at a temperature of 150 degrees centigrade is ample length of 
time for thorough drying. 

The test sample is now weighed and placed in the machine. Ten 
thousand revolutions, at the rate of between 30 and 33 revolutions to 
the minute, constitute a test. After the test the sample is washed free 
from all detritus and dried again. Only the percentage of material 
worn off which will pass through a 0.16 cm (1-16 inch) mesh sieve 
is considered in determining the amount of wear. The amount of 
wear is expressed either in the per cent of the 5 killograms used i.n 
the test, or the French coefficient, which is in more general use, is 

given. That is, the coefficient of wear equals 20 x equals 4oo equals 
w w 

per cent of wear. "W" being the weight in grams of the detritus 

under 0.16 cm. ( t6 inch) .in size per killogram of rock used. 

In interpreting results of this te st a coefficient of wear below 8 
is considered low, between 8 and 13 medium, between 13 and 20 
hi gh, and over 20 very high. 
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Abrasion Machine. (D eval Type.) 



( Fig. 13.) 

Samples of Granite, Limestone, and Sandstone Before and After the 
Abrasion Test. 

No. 1 Granite retained on a 1 in. screen. 
No. la Granite retained on a 1-16 in. screen. 
No. lb Granite passing a 1~16 in. screen. 
No. 2 Limestone. 
No. 3 Sandstone. 
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CEMENTATION TEST. 

One half killogram of the rock to be tested is broken sufficiently 
small to pass a one half inch mesh. This material is placed in a ball 
mill (Fig. 3) together with about 90 cubic cent imeters of water suf-
ficient to produce a stiff paste after grinding. At the end of 5,000 
revolutions, the material is t aken from the mill and about 28 grams 
of the dough is placed i~ a cylindrical metal die 25 mm. in diameter. 
A closely fitting plug (see fig. 4) supported by guide rods is inserted 
over the material which is then subjected to a pressure of 132 killo-
grams per square centimeter. The die is placed on an iron platform 
supported by a piston rod which is connected directly with an hy-
draulic piston below. Water under pressure is admitted to the hy-
draulic cylinder through a small orifice in the pipe. As the piston 
rises, the platform and die are carried up with it, the plug of the latter 
coming in contact with a yoke attached to a properly weighed lever 
arm. The height of the briquet is measured and if it is not exactly 
25 mm. ( .98 inch) in height, the requisite amount of material is added 
or subtracted to make the next briquet the required height. Five 
briquets are made from each test sample and allowed to dry 20 hours 
in the air and 4 hours in a water bath at 100 C. After cooling 20 
minutes in a dessicator, they are tested by impact in a machine es0 

pecially designed for that purpose. 
This machine (fig. 6) consists of a 1 kilogram hammer which falls 

on a flat end plunger of 1/z kilogram weight, which is pressed upon 
the briquet by two light spiral springs surrounding the guide rods . 
The standard fall of the hammer is 1 centimeter and this blow is 
repeated until the bond of cementation of the material is destr oyed. 
The number of blows required t o destroy the bond of cementation as 
described above is noted and an average obtained from the five bri-
quets as a cementing value. 

In interpreting results of this t est, values below 10 a r e called 
low; from 10 to 25, fair; from 25 to 75, good; from 75 t o 100, very 
good; and above 100, excellent. 

THE PAGE IMPACT MACHINE FOR TESTING CEMENTING 
VALUE OF ROCKS. 

The hammer "G" is raised by means of the grip "F". The nse 
of;the grip is such as to g ive an effective drop of 1 cm. to the ham-
mer. T he reaction of the briquette after each blow of the hammer 
produces a vertical movement in the end of the lever "L".. This 
motion is recorded on a sheet of silicated paper wrapped around the 
recording drum " M" by means of a brass point at the end of the 
lever "L". The number of blows necessary to destroy the bon d of 
the briquette is taken to be the cementing value of the material. 



(Fig. 6.) 

The Page Impact Machine for Testing Cementing Value of Rocks. 
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BALL MILL. 

For Grinding Rock Samples. 

The circular cast mill "AB", consisting of the two unequal seg-
ments "A" and "B", revolves in a vertical plane about the shaft 
"C C", which bears in the pillow blocks "D D", and is driven from 
the pulley "E". 

Five hundred grams of coarsely crushed rock sample and about 
90 cubic centimeters of water are placed, together with the steel 
shot 13 cm. in diameter, in the mill; the segments bolted together 
at F and the sample ground 'for 2½ hours in the mill revolving at 
the rate of 2,000 revolutions per hour. The grinding action of the 
steel shot r educes the rock sample to a stiff dough, in which condi-
tion it is ready to be moulded into biquets. 



£ 

Ball Mill (For g rinding rock samples.) 
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BRIQUETTE · MACHINE. 

For Molding Rock Dust Specimens 

The hydraulic cylinder "A" (Fig. 4) supports an 1ron platform 
"'B" through the piston-rod "C", the cylindrical metal die "D", pro-
vided with a closely fitting plug "E" supported by the guide rod "K" 
and containing the material to be compressed, is placed upon the 
platform and water admitted to the cylinder through the supply 
pipe "L". As the piston nses, the platform and die are carried up 
with it, the plug of the latter coming in contact with a properly 
weighted lever arm "G". The weight "H" is adjusted on the lever 
arm, so as to give a maximum pressure of 132 kilograms per square 
centimeter on the compressed material, which pressure is applied 
only for an instant. The electrical attachment shown is not in use 
at present, as it has been found more satisfactory to operate the 
·water by hand. 



<>"<> 

Briqu~tt~ Machin~. For molcling ro<;:k dust samples . 
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CORE DRILL. 

For Preparing Rock Cores. 

This machine (Fig. 7) consists essentially of a drill press in 
w hich may be placed a core drill. 

The steel core tube "A" carries at its lower end the brass ring 
"B" containing four black diamond· points, spaced as shown, to cut 
a rock core (see Fig. 8) 25 mm. (.98 inch) in diameter, the core 
tube is connected at the upper end with the brass casing "C" through 
which passes the lower part of the sank "D". 

The water supply tube "F" is connected directly t o the station-
ary brass ring "G" which has a semi-circular section cut on its 
-inner side to fit a similar section in the casing " C" forming a cir-
·cular hollow tube, one-half of which is stationary and the other 
half movable with the drill. Four small holes " I " forming the verti-
·cal tube "J", connect the ring with the inside of the core tube "A", 
the whole forming an arrangement for carrying water from supply 
tube "F" to the inside of the r evolving drill, thereby flushing out 
the cuttings. 



0 

fl 

8 

Hosr 

~7 
Core Drill. (For preparing rock cores) 



No. 1. 
No. 2. 

Red Granite 
D olomite 

No. 3. 
No. 4. 

(Fig. 8) 
Samples of Rock From Which Cores Were Cut. 
W hite Sandstone No. 5. Re d Granite No. ' 7. Mar ble 
"W hite L imestone No. 6. Mineral Bearing Limestone 



(Fig. 10) 

Cutting the Cores for the Hardness and Toughness Tests. 
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HARDNESS MACHINE. 

Dorry Type 

The circular cast steel disk "A" revolves in a horizontal plane 
about the vertical shaft "B" which is driven from the pulley "C" 
by means of the bevel gear "D". The cylindrical rock core 25 mm. 
in diameter is clamped in the clip "F" and held in position over the 
revolving disk, so that the lower end of the test specimen rests 
against the disk with a pressure of 1250 grams. Sand, between 30 
and 40 mesh, obtained by screening crushed quartzite, is fed con-
tinuously upon the disk through the funnel "G". Water is also fed 
upon the disk through the funnel "H". 

This machine is equipped for making six tests at a time, the 
specimens being held on opposite sides of the grinding disk at a 
distance of 26 cm. from the center. 



(Fig. 11) 

Hardness Machine. 
(Dorry Type) 
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TEST FOR HARDNESS. 

A cylindrical core 25 mm. in diameter and 25 mm. high is cut 
from a specimen of the rock with a diamond core drill (see Fig. 7) 
and the piece is held perpendicularly against a revolving cast iron 
disk (see Fig. 11) under a constant pressure of 1250 grams, while 
standard quartz sand, between 30 and 40 m esh, is fed on the disc 
to act as the abrasive agent. At the end of 1,000 r evolutions the 
loss in weig-ht is determined an d the test repeated with the specimen 
reversed. 

Hardness . .. .. . . . H ef!uals 20-1-3 w. 

Where W equals loss in grams per 1,000 rev olutions. In inter-
preting results of this test all rocks below 14 are called soft; fro m 
14 to 17, medium; above 17, hard. 

TOUGHNESS, OR RESISTANCE TO IMPACT. 

This t est is made on 25 mm. x 25 mm. (0.98 in) rock cylinders 
with an impact machine (see Fig. 9) especially designed for the 
purpose, instead of a flat encl plunger resting on the test piece as 
in the cementation test, a plunger with the lower bearing surface 
of sp-herical shape, having a r adius of 1 cm. (0.4 inch) is used. It 
can be seen that the blow as delivered through a spherical end 
plunger approximates as nearly as practicable the blows of traffic. 
The t est p iece is adjusted so that the center of its upper surface is 
tangent to the spherical end of the plunger, and the plunger is 
pressed firmly upon the test piece by two spiral springs which sur-
round the plunger guide rods. The hammer weighs 2 kg. and is 
raised by a small cable, an d released by a trigger coming in contact 
with projecting pins spaced 1 cm. on centers. The t est consists of 
a 1 cm. fall of the hammer for t h e first blow, and an increased fall 
of 1 cm . for each succeeding blow until failure of the t est piece occurs. 
The number of blows required to cause fa ilure is used to r epr esent 
the t oughness. 

In interpreting r esults of this test, those rocks which run below 
13 are called low; from 13 to 19, medium; and above 19, high. 

IMPACT MACHINE FOR TESTING TOUGHNESS OF ROCK. 

The motor "C" drives the cable "S" by means of a worm gear, 
this r aises the crosshead ·'M" which carries the 2 Kg. hammer "N". 

T h e trigger on the crosshead "M" s trikes projecting pins on the 
frame, which are spaced one cm. apart. This releases the hammer 
"N" which fall s upon the sph erical plunger "O" and the blow is trans-
mitted to the t es t specimen which rest s on the anvil "W". 



Impact Machine For Testing Toughness of Rock. 
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ABSORPTION TEST. 

A piece of the abraded stone weighing from 50 to 70 grams was 
dried in an oven for 5 hours then weighed and placed in water for 96 
hours, it was then wiped off on the outside and weighed again and 
the amount of water absorbed per cubic foot was computed. 

RESULTS OF INVESTIGATION, BY COUNTIES. 

ADAIR COUNTY. 

Only one sample was received from this county, No. 50, blue 
limestone with a very close dense texture, sharp fracture, and con-
taining a few large crystals of calcite. This sample comes from a 
.quarry on the bank of Big Creek near Kirksville, the crushed stone 
being used on the macadam streets of Kirksville. The tests show a 
low coefficient of wear, 6.3; and a good cementing value, 33.4; hard-
ness of 12.9 ; and a low resistance to impact, 7.0. 

ANDREW COUNTY. 

Sample 18, gray limestone with fine grain, having a rough frac-
ture, and containing streaks of calcite; taken from Rheinhart's quarry, 
on the property of Evans Paul, three miles south of Savannah on 
the C. G. W . R. R. The ledge is about 18 feet thick and the crushed 
stone has been used in Andrew and Buchanan counties for road 
metal. Tests show a low coefficient of wear, 5.8; a fair cementing 
quality, 19.0; hardness of 9.4; and a low resistance to impact, 6.0. 

Sample 19, blue limestone of medium close texture, containing 
streaks of calcite; takes from the quarry of Newton, Whitford and 
Knight on the farm of E. J. Blakeslee, four and one half miles north 
of Savannah on the C. G. W. R. R. The ledge is about 30 feet thick 
and has a large face developed. Crushed stone is shipped to St. 
Joseph and elsewhere. Tests show a low coefficient of wear, 6.2; 
good cementing quality, 39.6; hardness of 9.4; and low resistance to 
impact, 10.0. 

Sample 20, brown limestone, known locally as "Butcher Stone", 
it has a coarse open texture and contains much clay, sand and fossils; 
taken from the same quarry as sample 19. The ledge is above the 
blue limestone and is about 4 feet thick. Tests show a very low 
coefficient of wear, 3.7; a fair cementing value, 23.2; hardness of 5.6, 
which is very soft; and a very low resistance to impact, 6.0. A poor 
road metal. 

AUDRAIN COUNTY. 

The only material received from this County was a sample of 
blue limestone, No. 242, taken from Telford foundation on North · 
Jefferson street in Mexico after twenty years of service. It came 
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from a quarry in the northwest part of the City of Mexico. Tests 
show a medium coefficient of wear, 8.2; and an excellent cementing 
value, 112.0. Hardness and toughness tests were not made. 

BARTON COUNTY. 

Sample 109, bituminous limestone, very dark color, crystalline 
structure, coarse texture, very rough fracture, containing large 
crystals of calcite and numerous fo ssils; taken from the bank of Dry 
Fork of Spring River, five miles east of Lamar. Tests show a low 
coefficient of wear, 5.0; good cementing value, 41.0; very soft, 1.99; 
and a low resistance to impact, 6:0. 

Sample 110, flint rock (known locally as "nigger heads"), it shows 
all gradations from flint to chalk, porous and pitted near the outside, 
colored red by oxide of iron, and contains numerous fossils. This 
sample was taken from the roadside three miles out from Lamar. It 
is found in scattering deposits in the southeast corner of the county 
and has been used to some extent on the streets of Lamar with only 
fair success. Tests show a medium coefficient of wear, 10.3 ; good 
cementing value, 34.4; very hard, 19.1; and a low resistarn:;e to im-
pact, 11.0. 

Creek gravel is found in the southeastern part of the county, but 
no sample of this was obtained. 

BATES COUNTY. 

Limestone is the only road material found in this county, it 
occurs in abundance in the north half of the county and there are 
scattering outcrops in the south part, the southern part being largely 
sandstone and shale. 

Sample 103, gray argillaceous limestone with fine grained dense 
texture, containing a little sand; from William Herring's quarry at 
the east edge of Butler. Tests show a medium coefficient of wear 
10.0; good cementing value, 26.0; hardness of 11.7; and a very low 
resistance to impact, 3 .0. 

Sample 104, gray limestone, coarse grained crystalline structure, 
contains numerous fossils and a small percent of clay, and has a 
ragged fracture. Obtained from a quarry on Chas. Argenbright's 
farm on the north side of Butler. Th!! tests show a low coefficient 
of wear, 6.1; good cementing value, 50.4; hardness of 13.4; and a low 
resistance to impact, 11.0. 

BENTON COUNTY. 

Sample 100, a coarse grained crystalline limestone with grayish 
brown color; it contains many fossils and has a smooth sharp fracture 
and close texture. This sample comes from Thompson's quarry about 
one mile up the Osage River from Warsaw. This rock does not 
occur in very thick strata but grades off into "cotton rock"; it is 
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found only along the O sage River. The test s show a low coefficient of 
wear, 5.3; a fair cementing value, 16.6 ; hardness of 9.6; and a low 
resistance to impact, 7.0. 

Sample 101, hard-pan gravel or "hill gravel" ; taken from the 
roadside south of the Osage River near Warsaw ; consisting of chert 
mixed with about 50 per cent of red clay. It exist s in great quanti-
ties all over the County and is much used for surfacing roads. It 
has an excellent cementing value, 167.8. 

BOLLINGER COUNTY. 

The road materials found in this county are limestone which is 
·plentiful in the west part of the county, but has not been used t o any 
extent on the roads; and creek gravel which occur s plentifully in the 
north and west parts of the county and has been used some for 
road building. 

Sample 194, magnesian limestone containing clay along the 
st ratification planes, has a rough sharp fracture, and is easily broken 
into cubes; t aken from an old quarry one half miles west of L utes-
ville on the property of A . J . Englehart. Tests show low coefficient 
of wear, 7.0; good cementing value, 46.6; hardness of, 9.1, which is 
soft; and a low resistance to impact, 6.0. 

Sample 195, creek gravel from Crooked Creek one quarter of a 
miles east of Lutesville on the property of Geo. E . Conrad ; consists 
chiefly of hard chert worn smooth by wat er ; and has a fair cement-
ing value; 14.0. 

BOONE COUNTY. 

The limestone quarries of this County produce three kinds of 
stone which have been used for r oad building, these are all found m 
the same quarry ; the white crystalline limestone generally occurs m 
the top ledges; the blue crystalline limestone below the w hite and in 
the deeper par ts of the quarry ; and the chert or flint occurs in seams 
and pocket s all t hrough the limest one ledges. Cr eek gravel is found 
in abundance in the small st reams and the old toll r oads in t his 
county have been constructed of this material mainly. 

Sample 69, blue limestone with a coarse crystalline structure, 
containing many fo ssils ; taken from a quarry one half mile south-
west of Columbia owned by' J ohn A. Stewart. T ests show a low 
coefficient of wear, 5.4; excellent cementing value, 132.4 ; hardness of 
10.1, which is soft ; and a low r esistance to impact, 7.0. Too soft 
for road m etal except fo r t he lightest t r affic. 

Sample 70, white limestone with a coar se crystalline st ructure, 
containing many foss ils ; t aken from the sam e quarry as sample 69. 
Tests show a very low coeffi cient of wear, 3.5; good cementing value, 
42.6; hardness of 13.3; and a low r esist ance to impact 9.0. 

Sample 234, chert or fl int rock, very hard and brittle; from the 
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same quarry as 69 and 70. Tests show a low coefficient of wear, 6.8; 
cementing value of 17.4. No tests were made for hardness or tough-
ness. This sample required 105 grams of water to produce a paste 
in the ball mill for moulding 1:)riquettes, 90 grams is usually sufficient 
for most stones. 

Sample 238, creek gravel from. Hinkson Creek just above the 
bridge on Providence Road about one mile south of Columbia. Tests 
show a high r esistance to wear, the coefficient being 15.4 ; and a 
cementing value r anging from 24.0, with 50% of Hinkson sand, to 80.6, 
with 25% of Hinkson sand and without sand , using only the larger 
pieces of gravel broken so as to pass a ¼ -inch mesh, the cementing 
is 32.0. While the average cementing value would be considered 
good the authors believe the hardness of the stones and their r ounded 
shape prevents them from binding r eadily under traffic until a suf-
fic ient amount of loam and clay has been carried onto the r oad to 
form a binder. With a finely crushed softer rock of good cementing 
value, such as the blue limestone found in this county, for a binder, 
it is believed a good permanent road can be constructed with this 
gravel. 

BUCHANAN COUNTY. 

Sample 16, limestone from a quarry at St. Joseph, owned and 
operated by Young Brothers. An eleven foot face is exposed and 
the crushed stone from t his quarry is being used fo r concrete and 
r oad metal in St. Joseph and vicinity. Tests show a medium coef-
fi cient of wear , 10.2; good cementing quality, 48.6 ; hardness of 13.4; 
and a low resistance to impact, 7.0. 

Sample 17, a light gray limestone of fine texture, has a r ough 
irregular fracture, and contains numerous pits of sand and clay; 
taken from the quarry of the St. J oseph Rock Crushing Co. at St. 
J oseph, on the property of Mrs. D . Mignary. Tests show a low co-
efficient of wear, 7.7; g oo,! cementing quality, 32.2; hardness of 13.8; 
and a low resistance to impact, 5.0. 

BUTLE R COUNTY. 

The only r oad materials found in this county are limestone, w hich 
h as not been used much except for the manufacture of lime; and 
creek ~ravel which occurs only in the northwest half of the county 
and has been used very little on the roads. 

Sample 18.1, calcium magnesian limestone, from Magruder's 
q uarry six miles west of Poplar Bluff on the farm of W . S. Daven-
port. It has a crystalline structure, close texture wirh an occasional 
p it, and has a sharp fracture. Tests show a low coefficient of wear, 
6.4; a good cementing value, 42.0; a hardness of 9.9; which is soft: 
and a low resistance to impact, 8.0. 

Sample 182, creek gravel, t aken from creek five and one half 
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miles west of Poplar Bluff on the farm of J. M. Wills; consists 
chiefly of fragments of chert free from sand; and has a low cement-
ing value, 9.0. 

CALDWELL COUNTY. 

Sample 38, blue limestone with close texture and rough fracture; 
from a quarry one half mile north of Breckenridge owned by the 
Breckenridge Stone Co. The quarry has fifteen foot face exposed, 
and is on a spur track of the C. B. & Q. R. R. Tests show a low 
coefficient of wear, 6.1; good cementing value, 35.0; hardness of 12.3; 
and a low resistance to impact, 7.0. 

Sample 39, gray limestone with coarse texture and rough ragged 
fracture; containing pits of sandstone, large crystals of calcite, and 
many fossils; from the same quarry as sample 38, existing above it in 
a six foot ledge. Tests show a low cofficient of wear, 4.7; good 
cementing value, 29.2; hardness of 8.3; and a low resistance to im-
pact, 9.0. 

Sample 40, bituminous limestone with a coarse open texture. 
mixed with sand and clay; from a quarry one half mile north of Breck-
enridge, owned by Mont Maddoux. The ledge is six feet thick and has 
black streaks all through it. This stone is used for rip rap on the 
C. B. & Q. R. R. Tests show a very low coefficient of wear, 0.8; 
and a low cementing value, 9.0; hardness of 3.4; and a low resist-
ance to impact, 7.0. 

CAPE GIRARDEAU COUNTY. 

The road materials found in this county are blue limestone, which 
is quarried near Cape Girardeau and used on the roads and streets 
and for railroad ballast and riprap; white limestone quarried near 
Cape Girardeau and used mostly for buildings; a brown sandstone 
from the river bluffs north of Cape Girardeau and creek gravei 
which occurs plentifully in the north half of the county. 

Sample 190, blue limestone from quarry two miles south of Cape 
Girardeau owned by Edward Hely. Tests show a medium coefficient 
of wear, 9.1 which is rather high for limestone; a fair cementing 
value, 20.6; hardness of 13.8; and a medium resistance to impact. 
14.5. These tests indicate a medium road material, which is above 
the average limestone but probably too soft for heavy traffic. 

Sample 191, brown sandstone, from quarry one half mile north 
of Cape Girarde.au owned by Edward Regenhardt. It is fine grained, 
medium close texture, sharp fracture, and has been much used for 
building purposes. Tests show a low coefficient of wear, 7.5; a good 
cementing value, 40.6, which is high ior sandstone; hardness of 12.5; 
and a low resistance to impact, 12.5, which is rather high for sand-
stone. 
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Sample 192, white limestone from quarry one mile northwest of 
Cape Girardeau owned by John Himmelberger. Tests show very 
low coefficient of wear, 5.7; good cementing value, 39.0; hardness of 
10.7, which is soft; and a low resistance to impact, 12.0. 

Sample 193, creek gravel, from creek bed one and one half miles 
northwest of Cape Girardeau on the property of Maple Wilson; 
composed of chert and free from earth and sand; and has a good 
cementing value, 32.2. 

CARROLL COUNTY. 

Samples of three kinds of limestone and one sample of sandstone 
were received from this county. 

Sample 1, light gray sandstone with a coarse texture, the grains 
of sand being cemented together with lime, with occasional spots of 
brown sandstone; taken from the quarry of the Carroll County Sand-
stone Co. near Miama. This stone is used extensively for buildings, 
the Carroll County Court House being built of it; but would be a poor 
road metal, being entirely too soft; so the tests were made for com-
p~rison only. The tests show a very low coefficient of wear, 2.8; 
good cementing value, 51 .6; hardness of 5.5, which is very soft; and 
very low resistance to impact, 7.0. 

Sample 2, brown limestone, containing a large percentage of sand 
and occasional streaks of clay, the cementing material is iron oxide, 
silica and lime, it has a close texture and a rough fracture; it was 
obtained from a three foot ledge outcropping in the road two miles 
west of Carrollton on the "Ground Hog Road." The tests show ·a 
medium coefficient of wear, 9.3; a good cementing value, 26.6; hard,. 
ness of 12.9; and a low resistance to impact, 10.0. 

Sample 3, gray limestone, rough and nodular, containing pit's of 
clay and sand, also large crystals of calcite imbedded in the finer 
mass, it has a rough irregular fracture and .numerous cleavage planes 
running at various angles to the stratification planes. This sample 
was obtained from the farm of John Bailey three miles northwest of 
Carrollton. The ledge is only about one foot thick and extends over 
a large area in the north central part of the county. Tests show a 
low coefficient of wear, 7.1; a fair cementing value, 14.0; hardness of 
10.6 which is soft; and a very low resistance to impact, 7.0. 

Sample 4, dark blue limestone, very dense, with occasional 
streaks of calcite imbedded in it, has a smooth fracture, and is 
easily broken into rectangular pieces; obtained from a quarry two 
and one half miles northeast of Tina, owned by Dr. 0. R. Edmonds . 
This ledge is only about ten inches thick, but above this is another 
ledge twenty inches thick of similar quality. This stone is quarried 
for foundations, water tables, and curbing. Tests show a medium co-
efficient of wear, 12.9; excellent cementing value, 115.8; medium hard-
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ness, 14.2; and. medium resistance t o impact, 16.0. These test s are 
very high for limestone and indicate a good road metal for medium 
traffic. 

CARTER COUNTY. 

The road materials found in this county are granite, which is 
found at only one quarry o.n Current River; limestone occurs in large 
quantities, but has not been used on the r oads; creek gravel is also 
plentiful, but has not been much used on the roads. 

Sample 170, r ed granite, from an old quarry on Current River 
three and one half miles southeast of Van Buren on the farm of Mrs. 
M. Carter. Tests show a high coefficient of wear of, 14.8 ; good 
cementing value, $4.2 ; hardness of 19.3, which is very hard ; and 
medium resistance to impact, 14.0. These test s indicate a good road 
metal. 

Sample 171, magnesian l imest one of close t ext ure, .containing pits 
which give it a honeycombed appearance; taken from R. R. cut at 
bluff near south end of wagon bridge between Chicopee and Van 
Buren. Tests show a low coefficient of wear, 7.4; fair cementing 
value, 19.8 ; hardness of 9.7, which is soft; and low resistance to im-
pact, 11.0. 

Sample 172, creek gravel taken from Current River one hundred 
yards below hig hway bridge at Van Buren, on the property of the 
M o. Lumber and Mining Co.; consist s of pebbles of ch ert, dolomite, 
and quartzite ; and has a fair cementing value, 17.8. 

CASS COUNTY. 

Sample 78, white limestone with medium close texture and hav-
ing a little clay mixed throughout; from Glen Parker's quarry one 
mile north of Pleasant Hill. The quarry has been opened to a depth 
of eight feet. Test s show a low coefficient of wear , 6.4; good cement-
ing value, 43.8; hardness of 13.7; and a low resistance to impact, 6.0. 

Sample 102, white limestone with close dense texture and a sharp 
·fracture, from a quarry near Harrisonville owned by Frank Runne-
·berger. Tests show a low .coefficient of wear, 6.9; good cementing 
·vai'ue, 45.2; hardness of 9.3; and a low resistance to impact, 12.0. 

East of Pleasant Hill and Harrisonville and south of Harrison-
·ville the formation is mostly sandstone and shale, t he rest of t h e 
,county has an abundance of limestone. 

CEDAR COUNTY. 

Sample 108, gray crystalline limestone (Burlington limest one) 
·having a coar se dense structure and a rough fracture; from the prop-
erty of R. L . Hutton on Walnut Creek two miles northwest of El-
dorado Springs. This stone is found in greater quantities in t he 



}(OAD MATERIALS OF MISSOURI 29 

eastern part of the county. The tests show a low coefficient of wear, 
4.9; a fair cementing value, 16.0; hanlness of 9.8; and a low resist-
ance to impact, 8.0. 

Magnesian limestone is found in the east er n part of the county 
along the streams and creek gravel is found in the streams of the 
eastern part but no samples of these were secured. 

CHARITON COUNTY. 

Sample 64, g ray limestone with dense texture ; obtained from the 
farm of C. A . Huffman, three miles northwest of Brunswick. The 
ledge is exposed in a cut on the Wabash R. R., no quarry exists here. 
Tests show a medium coefficient of wear, 12.8; good cementing value, 
28.2; hardness of 10.3, which is soft; and a low resistance to impact, 
11.0. 

Sample 65, light brown sandstone with open texture and very 
soft ; obtained from a quarry two miles south of Salisbury owned by 
Albert Hawkins. The ledge is t en feet thick. Tests show a very 
low coefficient of w ear, 1.6; fair cementing value, 21.0 ; hardness of 
3.1; and low resistance to impact, 5.0. A very poor road material. 

CLARK COUNTY. 

Sample 47, white chalky limestone \ having a smooth fracture and 
containing some streaks of brown sandstone. The specimen was 
weathered but was sound on the inside and seemed to have been de-
posited in very thin layers that adhere quite firmly together. O ccur s 
in a four foot ledge, abov e ledge from which sample 48 was taken, in 
many places on J ohn Willard's farm near the main line of the Santa 
Fe R. R. near Dumas. No quarry exists here but there is an abund-
ance of stone of easy access. The tests show a high coefficient of 
wear, 13.8; good cementing value, 51.0; hardness of 10.8; and a low 
r esistance to impact, 8.0. 

Sample 48, blue limestone with very close t exture and a roug h 
fracture, and somewhat decomposed ; from the same bluffs as sample 
47. From 10 to 20 foot face of this stone is exposed. T ests show a 
m edium coefficient of wear, 8.7; good cementing value, 69.8 ; medium 
hardness, 14.3; and low resistance to impact, 5.0. 

Sample 49, very dark limestone with very close texture and hav-
ing clay disseminated throughout; from Sam · Casey's quarry on Fox 
River four miles north of Kahoka. The ledge out crops for some dis-
tance along Fox River, and this stone has been used on the street s 
of Kahoka. Test s show medium coefficient of w ear, 9.3; g ood 
cementing value, 50.8; hardness of 12.7; m edium r esistance to impact, 
14.0. 

CLAY COUNTY. 

Sample 8, blue limestone having a sharp splintery fracture, dense 
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texture, with occasional veins of pure calcite running through it; 
from an old quarry belonging to W. Bagley, one and one half miles 
northeast of Liberty, near the road and on the bank of a small stream. 
The ledge is about three feet thick and re sts on a bed of shale. This 
rock has been used on the streets of Liberty. Tests show a high co-
efficient of wear, 13.8; a fair cementing value, 22.2; medium hardness, 
14.7; and a low resistance to impact, 10.0. The hardness and co-
efficient of wear are quite high for a limestone. 

::iample 9, brownish gray limestone, having a smooth concoidal 
quartzlike fracture, with large crystals of calcite imbedded in a very 
close ground mass; from a quarry on the Wabash R. R. just west of 
South Liberty, owned by S. H . Atwood. This stone occurs irregu-
larly in the top ledges of the quarry. Tests show a medium co-
efficient of wear, 9.7; a fair cementing value, 14.2; hardness of 13.8; 
and ·a low resistance to impact, 8.0. 

Sample 10, blue limestone with close texture, interspersed with 
veihs and crystals of calcite, and having a smooth fracture; from 
the ·same quarry as sample 9. The face of this quarry is from 
twenty'' to · thirty feet and the crushed stone is used for ballast, con-
crete, and road work. Tests show a low coefficient of we·ar, 7.5; a 
fair .cementing value, 14.2; hardness of 11.4; and a low resistance to 
impact, 6.0. 

Sample 11, gray limestone, close fine texture, r ough fracture, and 
containing a small percentage of clay and sand; from the Ettison 
·quarry, three quarters of a mile southwest of Excelsior Springs. The 
quarry has about an eight foot face exposed and the crushed stone 
is used for macadam streets in Excelsior Springs. Tests show a low 
cofficient of wear, 7.0; good cementing value, 27.0; medium hardness, 
14.1; and a low resistance to impact, 6.0. 

Sample 12, limestone from a newly opened quarry in Excelsior 
Springs, owned by John Carr. Quarry has four feet face exposed 
and the stone is used on the macadam streets. Tests show medium 
coefficient of wear, 8.0; good cementing value, 36.4; medium hardness, 
16.2 and a resistance to impact of 12.0. 

CLINTON COUNTY. 

Sample 14, limestone from J. H. Anderson's quarry on the farm 
of Gov. Ingles just north of Plattsburg. The ledge is ten inches 
thick and the stone is used for foundations and concrete aggregate. 
Tests show a medium coefficient of wear, 9.5; good cementing value, 
43.1; hardness of 12.5; and a low resistance to impact, 8.0. 

Sample 15, gray limestone, close texture, containing a small per-
centage of sand and clay, also streaks and large crystals of calcite; 
from the same quarry as sample 14, being in ledge above 14. This 
stone is found all along the bluffs overlooking the Smith Fork River. 
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Tests show medium coefficient of wear, 11.8; good cementing value, 
61.0; hardness, 12 :5; and a low resistance to impact, 7.0. 

COLE COUNTY. 

Sample 94, magnesian limestone (dolomite) with fine grain but 
open texture, from a quarry on Miller Street in Jefferson City, owned 
by the state and operated by Joseph Pope. This is the prevailing 
stone of the county and is found in abundance in most parts of the 
county. It is used for most of the building and street work in 
Jefferson City. The tests show a medium coefficient of wear, 8.2; 
and a fair cementing value, 24.6; hardness of 4.7, which is soft; and 
a low resistance to impact, 4.0. 

Sample 95, creek gravel from Moreau Creek four miles south of 
Jefferson City on Moreau Road and near Greenberry Bridge ; com-
posed of chert mixed with about 40% of sand. Moreau Road is sur-
faced with this gravel and is in excellent condition. The tests show 
a good cementing value of 42.6. 

COOPER COUNTY. 

There is an abundance of limestone in this county and some 
gravel in the southern part, but no sample of gravel was obtained. 

Sample 78, gray limestone with coarse grained crystalline struc-
ture and very rough fracture; from the city quarry at Boonville about 
three quarters of a mile down the Missouri Pacific track from the main 
street. This rock is used on the macadam streets of Boonville and 
for making concrete. It is typical of the limestone along the Mo. 
River in Cooper and Moniteau Counties. The tests show a medium 
coefficient of wear, 8.2; good cementing value, 25 .2; hardness of 8.6, 
which is soft; and a low resistance to impact, 6.0. 

Sample 79, white crystalline limestone containing large crystals 
of pure calcite and many fossils. It has a rough fracture. It comes 
from a quarry on the county road three or four miles south of Boon-
ville, adjoining the property of Chas . Grathwohl. Tests show a 
very low coefficient of wear, 3.3; very good cementing value, 92.2; 
hardness of 7.6; and a low resistance to impact, 5.0. 

CRAWFORD COUNTY. 
Limestone occurs over the county but has not been used on the 

roads; used for lime. "Hill gravel" is found all over the county in 
beds from two to ten feet thick and has been used to a limited extent 
on the roads. Creek gravel occurs in nearly all parts of the county 
and has been used some on the roads. 

Sample 154, silicious limestone with coarse texture and rough 
fracture, containing some clay and considerably pitted; taken from 
a quarry one quarter of a mile northeast of Frisco depot in Steel-
ville, owned by D. A. Houston. Tests show a very low coefficient of 
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wear 3.6; good cementing value, 25.6; hardness of 1.3, which is very 
soft; and a low resistance to impact, 8.0. 

Sample 155, "hill gravel" taken from hillside one mile northeast 
of Steelville on land of Chas. Stough; consist s of fragments of chert, 
very hard and showing no signs of disintegration, and has a fair 
cementing value, 12.2. 

Sample 156, creek gravel, t aken from creek one half mile south-
west of Steelville on property of J. C. Campbell; consist s chiefly of 
chert and dolomite, free from sand, and has a good cementing value, 
44.6. 

DADE COUNTY. 

Sample 124, gray crystalline limestone with a dense close textur e 
and good fracture; from a quarry one mile from South Greenfield, 
owned by the Ash Grove W hite Lime and Cement Co. This has 
been quite an important quarry but is not in use at present. This 
st one is found in abunda nce throughout the southeast quarter of 
the county. Tests show a low coefficient of wear, 5.8; good cement-
ing value, 31.0; hardness of 7.4; and a very low resistance to impact, 
5.0. 

Sample 125, brown sandstone mixed with dolomite and flint 
known locally as flint boulders. The dolomite was badly disinte-
grated and honeycombed and the flint was cracked in many places. 
It is fo und in abundance all over the county. This sample was 
p icked up on the roadside between Greenfield and South Gr eenfield. 
Tests show a low coefficient of wear, 4.8; a fair cementing value, 
12.8; hardness of 12.3; and a lo w resist ance to impact, 9.0. 

Creek gravel is found in abundance in all the streams and is the 
material generally used for r oad surfaces, no sample of this was ob-
t ained. 

DAVIE SS COUNTY. 

Limestone is the only road material found in this county, four 
samples of which were sent in from the vicinity of Gallatin. 

Sample 29, blue limestone, fine grained, close texture, with oc-
casional veins of calcite running through it; from a quarry in the north 
part of Gallatin owned by William Rulong. The stone is being used 
for concrete aggregat e. Tests show a medium coefficient of wear, 
9.7; fa ir cementing value, 17.0; hardness of 13.8; and a medium re-
sistance· to impact, 14.5. These t ests ar e above the average for lime-
stone. 

Sample 30, blue limest one from an old quarry one mile south of 
Gallatin owned by W ood H. H amilton. The t op ledge is eight 
inches thick, the second eleven inches thick and the third fourteen 
inches thiclr. Tests show a medium coefficient of wear, 8.7; good 
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cementing value 38.6; hardness of 13.4; and a low resistance to im-
pact, 11.0. 

Sample 31, light gray limestone with fine close texture, having 
streaks of clay and sand; from a quarry owned by the city of Galla-
tin and near the Rock Island depot. A small crusher is operated 
here and the stone is used on the streets of Gallatin. Tests show a 
medium coefficient of wear, 8.8; a fair cementing value, 19.6; medium 
hardness, 14.7; and a low resistance to impact, 8.0. 

Sample 73, white limestone of close texture; from the quarry of 
Robinson and George at Gallatin, owned by A. R. George. The 
sample was crushed before shipping and was considerably abraded by 
shipment. Tests show a medium coefficient of wear, 8.0; good 
cementing value, 64.0; hardness of 10.7; and medium resistance to 
impact, 14.0. 

DEKALB COUNTY. 

Limestone is the only road metal found in this county, three 
samples of which were secured in the vicinity of Maysville. 

Sample 35, clayey limestone, buff color, close fine texture, and a 
sharp flinty fracture; from a quarry on J. C. Sparling's place two 
miles southeast of Maysville. It is found in ledges ten to twelve 
inches thick and it becomes harder on exposure to the weather. 
Tests show medium coefficient of wear, 11.7; a fair cementing value, 
16.6; medium hardness, 14.3; and a low resistance to impact, 10.0. 

Sample 36, blue limestone of coarse texture but very dense, con-
tains large crystals of calcite, and has a rough ragged fracture; from 
the same quarry as No. 35. Ledge is from two to three feet thick. 
Tests show medium coefficient of wear, 8.8; a fair cementing value, 
14.8; hardness of 11.3 ; and a low resistance to impact, 8.0. 

Sample 37, dark gray limestone, fine grained, containing deposits 
of sandstone and clay, and having a ragged fracture; from a quarry 
one mile east of Maysville; owned by Jacob Winter. The ledge is 
twelve to eighteen inches thick. This stone occurs in several parts 
of the county. The tests show a medium coefficient of wear, 8.0; 
a fair cementing value, 11.6; hardness of 10.2; and a low resistance 
to impact, 7.0. 

DENT COUNTY. 

The road materials found in this county are limestone, which 
occurs plentifully but has not been much used for either building or 
road purposes; "hill gravel", which is plentiful and said to be highly 
satisfactory when it has been used on the roads; and creek gravel, 
which occurs plentifully only in the streams of the eastern portion 
of the county, the Meramec River affording an almost inexhaustable 
supply of this material. 
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Sample 150, limest one w it h close texture and rough fracture; 
from a quarry three quarters of a mile northeast of Salem, owned by 
Chas. Lust. Tests show a medium coefficient of wear, 9.5; a fair 
cementing value, 22.2; hardness of 11.5; and low resistance to im-
pact, 12.0. 

Sample 151, "hill gravel", taken from roadside t hree quarters of a 
mile northeast of Salem; consisted chiefly of fragments of chert 
mixed with clay; and showed a good cementing value, 31.2. This 
material occurs in beds from five to eight feet thick. 

Sample 152, creek gravel, taken from the Merarnec River six 
miles northeast of Salem on the farm of L. H . Dent; consisted of 
pebbles of chert, dolomite and rhyolite, very hard and smooth, a'nd 
sand. Test showed a very good cementing v alue, 75.8. 

FRANKLIN COUNTY. 

Sample 142, white magnesian limestone from quarry owned by 
the city of W ashington, located one mile west of the Missouri 
Pacific depot; this stone has been used in the macadam streets of 
Washington and in some buildings, and occurs in considerable 
quantities in this vicinity. The tests show a medium resistance to 
wear, 8.3; a fa ir cementing value, 19; hardness of 12.6, which is soft, 
and a medium r esistance to impact, 15. 

Sample 143, white limest one containing sand and clay dissemin-
ated throughout, has a rough fracture and presents a somewhat pitted 
appearance; taken from a quarry one mile east of Rock I sland depot 
at Union, ow ned by L. B. Bruck. It occurs in quantities and is used 
principally for buildings. The tests show a low resistance to wear. 
4.4; a fair cementing value, 23.6; hardness of 12.1, which is soft; and 
a low resistance to impact, 10 ; it is therefore considered a poor road 
material. 

Sample 144, bank g ravel taken from gravel bank about one and 
one half miles east of the court house at Union, owned by J esse 
Ekey; consists of chert, quartsite and sand, mixed with red clay; 
occurs in large quantities and is much used as a road m aterial. It 
has a good cementing value, 41.0 probably due t o the r ed clay. 

GASCONADE COUNTY. 

Sample 140, magnesian limestone (cotton rock) from a quarry 
owned by the City of Hermann one mile south of the Missouri Pacific 
depot; it has a fine grained opened texture with clay disseminated 
throughout, r ough fracture, and t he str atification planes well defin ed; 
occurs extensively and is used on the streets of Hermann and on the 
roads around Hermann. The t est s show a low coefficient of wear, 
6.8; a good cementing value, 58.4; hardness of 12.7, which is soft, and 
a low r esistance to impact, 9.0. 
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Sample 145, magnesian limestone from a quarry on the farm of 
Gustave Holychuch, three miles north of Owensville; it has a fine 
grained open texture with clay disseminated throughout, smooth frac-
ture; occurs in quantities and is used both for road and building pur-
poses. The tests show a low resistance to wear, 6.3; a good cement-
ing value, 71.2; inedium hardness, 15.2; and a ·medium resistance to 
impact, 13.5. 

Sample 146, creek gravel taken from creek three miles north of 
Owensville on the farm of Gustave Holychuch; it consists of hard 
pebbles of chert and dolomite mixed with sand. The test showed 
a good cementing value, 36.2. This gravel occurs plentifully in the 
southern part of the county, but has not been much used for road 
building purposes. 

GENTRY COUNTY. 

Sample 26, gray limestone with a close fine texture, having clay 
disseminated throughout, and a smooth sharp fracture; from Dan 
Blatcher's place, one and one half miles south of Evona. This rock 
is used in Albany for concrete aggregate, but is not extensively quar-
ried. Tests show a low coefficient of wear, 5.9; excellent cementing 
quality, 105.8; hardness of 8.2; and a low resistance to impact, 10.0. 

Sample 27, brownish gray limestone with rather open texture, 
cont,aining streaks of calcite, and having a smooth sharp fracture; 
from the farm of S. M. Austin, three quarters of a mile southwest of 
McFall. The ledge is two or three feet thick and lies beneath a bed 
of sandstone. Tests show a medium coefficient of wear, 12.1; good 
cementing quality, 54.6; hardness of 12.7; and a medium resistance to 
impact, 14.5. 

Sample 28, dark blue limestone with a dense close texture, hav-
ing occasional large crystals imbedded in it, and a smooth sharp 
fracture; from the same quarry as 27 and lies beneath it. The ledge 
is only eight or ten inches thick. Tests show a medium coefficient of 
wear, 9.0; good cementing value, 32.6; medium hardness, 14.1; and a 
low resistance to impact, 7.0. 

GREENE COUNTY. 

Sample 126, gray crystalline limestone, coarse grained, contain-
ing many large crystals of calcite so interlocked as to give it a 
gram tic appearance. It has a rough fracture .and a few suture joints. 
Obtained from Horton's quarry in Springfield. This stone is found 
in various localities over the county. The tests show a low co-
efficient of wear, 5.2; gooci cementing value, 46.2; hardness of 6.'8·; 
and a low resistance to impact, 5.0. 

Sample 127, cherty dolomite, or surface flint rock, containing all 
gradations from dolomite to chalk, white for the most part, the red 
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iron oxide stains showing occasionally. Picked up on roadside 
three miles west of Springfield. It is found all over the county scat-
tered loosely over the fields and piled up on the roadsides. It has 
been used on several miles of road near Springfield and is very sat-
isfactory. Tests show a low coefficient of wear 5.9; a fair cement-
ing value, 12.4; medium hardness, 15.5; and a resistance to impact of 
12.5. For remarks on the hardness and toughness tests of such 
material see Jasper county. Sample 112. 

Sample 128, gravel from James River eight miles southwest of 
Springfield; consists chiefly of rounded pebbles of chert, very hard 
and ranging in size from two inches in diameter to fine sand; and the 
test showed a cementing value of 25.6. 

This gravel was used in building the government road from 
Springfield to the National Cemetery. This road is in fine condition. 
Gravel similar to this is found in all of the good sized creeks in 
the county. 

GRUNDY COUNTY. 

Sample 34, brown limestone with coarse texture, rough fracture, 
and mixed with sand and clay; from a quarry one mile southwest of 
Trenton, owned by Harry Hertzog. A face of fifteen feet is ex-
posed in this quarry. It is used for macadam streets and concrete, 
;:tnd is said by the County Highway Engineer to be a fair sample of 
the limestone found in this county. Tests show a low coeffi'cierit of 
wear, 6.1; good cementing value, 26.8; hardness of 6.7; and a low re-
sistance to impact, 6.0. 

HARRISON COUNTY. 

Sample 23, limestone from an old quarry belonging to Dean 
Speery located southwest of Bethany. Four foot ledge exposed, 
more beneath, little stripping is necessary. Tests show a low co.-
efficient of wear, 5.9 ; excellent cementing value, 112.6; hardness of 
10.2; and low resistance to impact, 9.0. 

Sample 24, limestone from a quarry about three quarters of a 
mile southwest of Bethany on the property of A. H. Flint, leased to 
the city of Bethany, the crushed rock being used for concrete. The 
ledge is ten feet thick and has eight feet of stripping. Tests show a 
low coefficient of wear, 6.9; good cementing value, 33.8; medium 
hardness, 113.8; and a medium resistance to impact, 13.0. 

HOLT COUNTY. 

Sample 21, gray limestone, fine texture, rough fracture, and con-
tains sand, clay, and large crystals of calcite; from a small quarry 
owned by Robert Walters, one and one half miles south of Oregon. 
The crushed rock is used to a small extent on the streets of Oregon. 
The tests show a low coefficient of wear, 7.1; excellent cementing 
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value, 103.8 ;· hardness of 9.8; and a low resist ance to impact, 7.0. 
Sample 22, blue limestone, close t exture, splintery fracture, with 

large crystals of calcite imbedded, and clay disseminated throughout; 
from a sm all quarry in Forest City owned by Ira H all. The ledg e is 
:ten feet thick, but requires considerable s tripping. Test s show a 
llow coefficient of wear, 7.6 ; good cementing value, 51.4; hardness of 
11.4 ; and medium r esistance t o impact, 13.0. 

H O WELL COU N T Y . 

T he road materia ls available in t his county ar e cr eek gravel, 
which occurs plentifully in all stream beds; and t he surface or field 
stones of chert which are plentiful in most localities. 

Sample 75, chert, field stones from Fruitville Farm Co. The 
t est s show a low coeffici ent of w ear, 5.9 ; an excellent cementing value, 
:206.8; a hardness of 10.2, which is soft ; a low resistance t o impa ct, 9. 

Sample 76, sim ilar t o 75, and from same locality . T ests show 
ilow coefficient of wear, 4.9; excellent cementing qualit ies, 277.4; 
ha r dness of 9.6, which is soft; and low resistance to impact, 7.5. 

Sample 165, creek gravel taken from creek one quarter of a m ile 
west of Willow Springs on the farm of D. S . F erguson; consist s of 
,chert a nd cherty dolomite, mixed with sand ; is said to be a fai r r ep-
r esenta tiv e of the g ravel tha t occurs in the str eam beds all over the 
,county; and has been used to a ver y lim ited extent on the roads. 
Test s show a good cementin g value, 37.2. This gravel is probably 
much har der and toug her than samples 75 and 76 a nd would wear 
·much better, but as t he field stones show such excellent cem enting 
qualities it w ould seem that a combination of gravel and fine ly 
,crushed stones would make a better road m aterial than either one 
taken separa tely. 

Sample 166 is a white sandst one fro m a quarry three and one half 
m iles west of Willow Springs owned by I. D . McLucas. This stone 
is used for building only, and has no qualities t o recommend it as a 
iroad mat erial, so t h e test s wer e made only for comparison. I ts co-
effic ient of wear is exceedingly low, 0.8; a very low cementing value, 
-4.4; very soft, 4.4; and its r esist ance t o impact is exceeding ly low, 2.0. 

IRON CO U NTY. 

T her e is a large var iety of road material in t his county. Red 
_granite occurs abundantly in t he vicinity of Gr aniteville and t h e r efuse 
from the granit e quarries has been used on some of t h e r oa ds near 
Graniteville. Porphyry is plentiful in many parts of t he county. 
R efuse from the old iron mines at P ilot Knob; there is a consider able 

:amount of this material, but it has not been used fo r r oad purposes. 
Limestone is p lentiful in the northern part of t he county and creek 
,gravel occurs in the stream beds a ll over the county. At Shepar d's 
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mountain near Ironton there is a large amount of so-called "rotten 
granite" which seems to be an excellent binder for road surfaces. 

Sample 212, red granite with large interlocking crystals, from the 
Syenite Granite Co's. quarry at Graniteville. Tests show a medium 
coefficient of wear, 10.4 ; good cementing qualities, 40 .8; medium hard-
ness, 14.4 ; and a medium resistance to impact, 19.0. 

Sample 213, red hematite iron ore, close texture, metallic Juster 
and very heavy, taken from the dump of old iron mine on north side 
of Pilot Knob Mountain about one mile northeast of Ironton. There 
is a good deal of this mine refuse at this place. Tests show a low 
coefficient of wear, 7.1; good cementing value 36.2 ; hardness of 17.2;. 
and a medium resistance to impact, 13.0. 

Sample 214, magnesian limestone, medium close texture, some-
what pitted giving it a slightly honeycombed appearance, it has a 
sharp rough fracture and a sandy touch; taken from hillside one mile 
southwest of Graniteville on the property of Pilot Knob Mining 
Co. Tests show a low coefficient of wear, 7.7; good cementing value, 
61.0; hardness of 12.8; and medium resistance to impact, 13.5. 

Sample 215, porphyry, a very dense, hard, ingenous rock having 
a fine ground mass with large dark crystals imbedded, sharp fracture. 
and red color; taken from hillside three and one half miles northwest 
of Ironton on the property of Pilot Knob Mining Co. Tests show 
a medium coefficient of wear, 11.4; very good cementing value, 78.8;: 
medium hardness, 15.3 and a high resistance to impact, 20.5. These· 
tests indicate an excellent road material. 

Sample 216, creek gravel, taken from creek bed near the Iron 
Mountain R. R. about one half mile north of Ironton; consists chiefly 
of chert and quartz mixed with sand; and has a fair cementing value, 
22.8. 

Sample 240, "rotten granite", reddish in color and easily broken 
in pieces by the hands, from Shepard's Mountain one quarter of a 
mile northwest of Ironton. It has an excellent cementing value, 390.0, 
which indicates that it would be an excellent binding material. This 
sample was sent in by Curtis Hill, State Highway Engineer. 

JACKSON COUNTY. 

This county has an abundance of limestone all over the county 
and a great many macadam roads have been built cif this material. 

Sample 83, grayish blue limestone with a medium close texture 
and ragged fracture, containing numerous deposits of pure calcite, 
which has a weakening effect on the stone. Taken from the upper 
strata of a quarry on the east side of Independence, owned by G. W. 
Shaw. The exposed face of this quarry is thirty five feet and the 
crushed stone is being used on the roads in the vicinity of Independ-
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ence. The tests show a low coefficient of wear, 5.8; good cementing 
value, 65.5; hardness of 9.9; and a low resistance to impact, 8.0. 

Sample 84, blui sh gray limestone of medium close texture, con-
taining a large percentage of clay deposited in the layers throughout .. 
Taken from the lower strata of the same quarry as sample 83. The 
tests show a low coefficient of wear, 7.3; good cementing value, 25.4; 
hardness of 13.8; and a low resistance to impact, 6.0. 

Sample 85, blue flinty limestone with a dense texture and sharp-
fracture; from an old quarry along the road on Sugar Creek about 
three miles northwest of Independence. This quarry was opened 
about 1900 to obtain rock for a macadam road in that vicinity and 
the road built of this rock is said to be still in good condition. The 
tests show a low coefficient of wear, 7.8; excellent cementing quality, 
107.8; medium hardness, 14.5; and a low resistance to impact, 9.5. 

Sample 86, blue limestone,· composed of large crystals of calcite 
imbedded in a fine ground mass which contains a large per cent of 
clay, the fracture is ragged. From Wagner's quarry on the Blue 
Springs road six miles east of Independence. This stone is now be-
ing used on the Blue Springs Road. The tests show a low coefficient 
of wear, 6.7; good cementing value, 27.0; hardness of 6.8, which is-
soft; and a low resistance to impact, 4.0. 

JASPER COUNTY. 

Sample 111, pit gravel from near Spring River and the gravel 
road. on the property of Geo. McDaniel two and one half miles east 
of Carthage. Sample consisted of chert and cherty dolomite mixed 
with about 20 % of clay; and showed a good cementing value of 83. 
This gravel is found in many localities throughout the county, but not 
in such abundant quantities as on the hillsides along Spring River; 
and it is a favorite road material in the county. This same gravel 
without the clay is found in all the stream beds, but no sample of 
this creek gravel was obtained. 

Sample 112, cherty dolomite, known locally as "cotton rock." It 
contains all gradations from dolomite to chalk, is very porous and 
the outside is colored red with iron oxide . It occurs in loose frag-
ments and boulders in quantity in various places; this sample was 
taken from the Amman's Farm near Carthage. This stone is-
crushed and used on macadam roads. Thi! tests show a low co-
efficient of wear, 3.9; a low cementing value, 10.0; hardness of 11.1; 
and a medium resistance to impact, 15.0. In such material as this 
the cores for making the hardness and toughness tests are necessarily 
cut from the larger and more solid parts of the stone, and therefore 
the hardness and toughness tests probably run considerably higher 
than the average hardness and toughness of such material. 

Sample 114, gray crystalline limestone with uniform close tex-
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ture, rough fracture, has a few suture joints and will take a high 
polish. From the Carthage Superior Marble and Limestone Co.'s 
,quarry at Carthage. This stone is widely distributed over the county 
and it is largely used as a building stone. It is known throughout 
the country as Carthage stone. The tests show a low coefficient of 
wear, 6.8; good cementing value, 41.6; hardness of 12.1; and a low 
resistance to impact, 7.0. 

Sample 239, "Chats", a finely crushed flint rock, which is the 
refuse from the lead and zinc mines. It is a hard flinty material and 
is largely used on macadam roads; but owing to the sample being 
finely crushed the only test that could be made was for cementing 
value, which is 25.0. 

JEFFERSON COUNTY. 
Limestone is plentiful in the south part of the county, and has 

been crushed and used on the roads; and creek gravel is plentiful in 
most parts of the county. 

Sample 219, magnesian limestone with a fine grained open tex-
ture, rough fracture, white in color, has clay between the stratifica-
tion planes along which it readily parts; taken from quarry one mile 
southeast of Hillsboro, owned by Joseph Hoken. Tests show medium 
coefficient of wear, 8.2; fair cementing value, 15.6; hardness of, 6.8; 
and a low resistance to impact, 5.0. 

Sample 220, creek gravel, taken from creek bed about one hun-
<lred yards west of Iron Mountain R. R. station at Victoria; consists 
of pebbles of chert and cherty dolomite free from sand and earth, 
and has a fair cementing value, 22.8. 

JOHNSON COUN'flY. 

The only road metal found in this county is limestone; there is 
no gravel in the county. Warrensburg is situated on an immense 
sandstone ridge, but this sandstone is too soft for road purposes. 

Sample 88, blue limestone with close texture and sharp smooth 
splintery fracture, containing a few large crystals of calcite im-
bedded; from a quarry on Judge Bradley's farm about two and one 
half miles northeast of Warrensburg. This sample was sent in by 
David Mohler, the County Highway Engineer, and is typical of the 
rock in the central part of the county. It occurs in ledges from one 
to eight feet thick, generally about three feet, and it lies just above 
the coal beds. The tests show a medium coefficient of wear, 8.5; a 
good cementing value, 36.4; medium hardness, 15 .8 ; and a medium re-
sistance to wear, 13.0. 

KNOX COUNTY. 

Sample 51, a coarse crystalline limestone of dark color and hav-
ing a· rough fracture; taken from a small quarry on the farm of John 
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W. Vaughn, two miles southwest of Edina. This sample is a rep-
resentative of the stone of Knox county. Tests show a low co-
efficient of wear, 4.8; good cementing quality, 55.8 ; hardness of 8.5,. 
which is soft; and a low resistance to impact, 11.0 These tests in-
dicate that this stone is too soft and brittle, for road metal, except 
for very light traffic. 

LACLEDE COUNTY. 

Sample 131, cherty dolomite having a close texture, and con-
taining numerous small cavities and cracks running through it; 
taken from a quarry on the property of Mrs. E . L. Greenlief in Leb-
anon. This stone is found throughout the county. Tests show a low 
coefficient of wear, 5.1; good cementing value, 51.2; medium hardness. 
15.5; and a medium resistance to impact, 13.0. 

Sample 132, creek gravel from creek on the farm of Mr. Shoe-
maker three and one half miles from Lebanon; consists chiefly of 
pebbles of chert and about 30% of sand, it is very fine, 75% passing 
a :½ inch mesh. It has not been used on the roads. Tests show a 
good cementing value, 56. 

Surface chert or flint rock is also found in great abundance; for 
tests on this material see report on Pulaski and Webster counties . 

LA FAYETTE COUNTY. 

Sample 81, blue shaley limestone having a nodular structure and 
irregular fracture; from a quarry one half mile west of Lexington, 
owned by William Greer. This rock occurs in ledges from three to 
four feet thick and lies just above coal beds; it is also found in the 
hills facing the Missouri River. The sample was much weathered 
and badly disintegrated. Tests show a low coefficient of wear, 4.8; 
good cementing value, 71.4; l,ardness of 8.9; and a low resistance to 
impact, 6.0. 

Sample 82, gray limestone, known as Bethany limestone, open 
texture, rough fracture, and containing a little iron oxide, from an 
old quarry on the Laura A. Nowell Estate two miles south of Lex-
ington. This quarry shows an exposed face of seven feet but appears 
to go much deeper and covers an area of one square mile. This same 
stone is found in large quantities on the Greenton and Powell ridge 
from Odessa to Greenton. The tests show a medium coefficient of 
wear, 9.1; good cementing value, 51.4; hardness of 13.7; and a low 
resistance to impact, 7.0. 

LA WREN CE COUNTY. 

Sample 121, gray crystalline limestone, coarse grained, having 
a rough fracture and somewhat crumbly; from a quarry on the 
Gibbs estate a short distance north of Mt. Vernon. A thirty foot 
ledge is exposed and contains pockets of chert. Tests show a very 
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low coefficient of wear , 3.4 ; good cementing value, 34.6; hardness of 
10.5; a nd low r esistance to impact, 4.0. 

Sample 122, cherty dolomite, containing all gradations fr om 
-dolomite to chalk. The chert is pitted and honeycombed and r ed 
in color along its parting planes. The stone in general is a grayish 
blue color. This sample was t aken from the property of Sherman 
Mundy, one half mile north of Mt. V ernon. It is found a s boulders 
scattered in fragmental deposits on the upland. Test s show a very 
1ow coefficient of wea.r, 2.4·; a good cementing value, 37.6 ; m edium 
hardness, 15.8; and a low r esistance to impact, 11.0. For a note of 
the hardness and toughness test s of such material, see Jasper county 
Sample 112. 

Sample 123, creek gravel from Mill Creek just north of Mt. 
V ernon; consist s of pebbles and fragments of cher t mixed with sand 
and clay. The fragments show some signs of dis int egration. It has 
.a cementing value of 36. 

Pit g ravel, or hill gravel, is a lso found in this county; but no 
-sample of this w as obtained. 

LEWIS COUNTY. 

Only one sample, N o. 50, was obtained from this county; it is a 
blue -laminated limestone taken from the farm of George Onsley near 
Canton; no quarry exists here, but there is an abundance of loose 
rock which has been used on the streets of Canton. Tests show a 
low coefficient of wear, 6.8; a good cementing quality, 31.4; hardness 
of 8.4, w hich is soft; and a low resistance to impact, 11.5. These 
tests indicate that this stone is too soft and brittle for a good road 
metal. 

LINCOLN COUNT Y. 

Sample 62, white limestone with large interlocking crystals and 
.a few larg e fossils ; from the quarry of the Crystal Carbonate Lime 
Co. at E lseberry, Missouri, which has a thirty-five foot quarry face 
-exposed. The sample was of crushed stone, so seventy-five pieces 
were required for the abrasion t est and the stone had been con-
siderably abra ded by shipment. T ests show m edium coefficient of 
wear, 12.9; excellent cementing value, 107.0; hardness of 13.5, w hich 
-is high for limestone ; and a low r esistance t o impact, 11.0. 

Sample 63, clayey limestone with rather open texture ; fro m a 
quarry owned by J ohn Taylor, located near the St . L. &. H . R. R. 
track at Troy. The ledge is five feet thick and the stone is used 
o n the streets of Troy. Test s show a coefficient of wear of 7.9; 
good cementing value, 52.0; har dness of 11.4 ; and a low r esistance to 
:impact, 10.0. 
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LINN COUNTY. 

Sample 41, blue limestone with close fine texture; taken from a 
quarry on the farm of P. D. Bundas five miles north of Linneus. 
The ledge is three feet thick and free from seams. It has never 
been used for road purposes. Tests show a medium coefficient of 
wear, 11.1; good cementing value, 38.8; medium hardness, 14.6; and 
low resistance to impact, 11.0. With the exception of cementing 
quality, these tests are above the average for limestone. 

Sample 42, blue clayey limestone with close texture and ragged 
fracture; obtained from a four foot ledge on the farm of Charles 
Schoess one mile west of Linneus. Tests show a low coefficient of 
wear, 5.9; a fair cementing value, 13.2; hardness of 8.5; and a low 
resistance to impact, 9.0. 

LIVINGSTON COUNTY. 

Sample 71, brown sandstone, coarse grains cemented together 
with iron oxide and lime; from the farm of J. N. Roberts, two miles 
north of Mooresville. This stone exists in limited quantities and is 
used for foundations only. The tests show a very low coefficient 
of wear, 2.1; excellent cementing value, 139.4; hardness, 0.0, very 
soft; and very low resistance to impact, 4.0. This stone could not 
be used on road surfaces except as a binder for a harder rock or 
gravel. 

Sample 72, white limestone having a close texture, smooth frac-
ture and containing a small per cent of clay disseminated through-
-out; obtained from the farm of Jas. N. Roberts, two miles north of 
Mooresville. This stone has not been used for road purposes, but a 
large quarry could be developed here, the ledge is 10 feet thick. 
The tests show a medium coefficient of wear, 9.7; a very good 
~ementing value, 93.4; hardness of 13.8, which is high for limestone; 
.and a low resistance to impact, 8.0. 

MACON COUNTY. 

Sample 53, blue limestone having a fine dense texture and splint-
·ery fracture; from a quarry one and one half miles southwest of 
Macon owned by William Ring. The ledge is two and one half feet 
thick and the stone has been used principally for concrete aggregate. 
Tests show a medium coefficient of wear. 9:5; good cementing 
-quality, 34.8; hardness of 11. 7; and a low resistance to impact, 8.0 

MADISON COUNTY. 

There is quite a variety of road material in this county. Lime-
-stone is plentiful over the county, but has not been much used on 
the roads; rhyolite and granite are plentiful in the vicinity of and 
to the west of FredericktoVl·n; kaolin, or rotten granite, occurs in 
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larg e quantities three and t,ne half miles west of Fredericktown; 
"chats" from the lea d mines and creek g ravel. 

Sample 196, silicious limestone, mineral bearing, containing green 
oxide of copper, red oxide of iron, and said to contain traces of 
gold, it contains numerous small pits which are generally empty, 
some being filled with iron oxide. Sample taken from hillside three 
and one half miles west of Fredericktown on the property of W. J. 
Holliday. Tests show a medium coefficient of wear, 9.3 ; good 
cementing value, 56.0 ; hardness of 16.2, which is medium; and low 
r esistance to impact, 8.0. 

Sample 197, rhyolite, from same locality as sample 196; consist-
ing of quartz crystals imbedded in a fine ground mass, the t extur,, 
is very dense, the fracture sharp and rough, and the color is pink. 
Tests show a very high r esistance to wear, 22.1 ; good cementing 
value, 49.2; hardness, 18.1; and a high resistance to impact, 26.0. 

Sample 198, kaolin, or rotten granite, the orthaclase and mica 
have disintegrated leaving a porphyritic structur e with quartz im -
bedded in the decomposed m atrix; it is soft and has a chalky touch. 
This sample was taken from a hill three and one half miles west of 
Fredericktown on the farm of W. J. Holliday, a large hill here i!; 
composed almost wholly of this material. A t the point where the 
sample was secured a quantity of the material had been blasted out 
exposing a face about 20 feet high. The rock exposed in this face 
varied in color from almost pure white to a pink. It has been used 
to a small extent on roads and is said to make a good surface. T h e 
t est s show a very low coefficient of wear, 2.6; very good cementing 
value, 78.4 ; hardness of 9.2 ; and a low resist ance to impact, 6.5. 
These test s indicate that this material would make an excellent 
binder for a harder road material. 

Sample 199, red granite, composed of small cr ystals and having 
a rough fracture; taken from hillside one mile west of Fredericktown 
on the property of Geor ge Lampher, Jr. Tests show a high co-
efficient of w ear , 16.0; fair cementing value, 20.8; medium hardness, 
16.8 ; medium r esistance to impact, 19.0. 

Sample 200, creek gravel, from creek in Fredericktown on t he 
property of Z. J . Berryman; consists chiefly of chert and sand ; and 
has a fair cementing value, 12.8. 

Sample 202, "chat", from Mine La Monte Lead and Smelting 
Co . two and one h alf miles west of Fredericktown ; it is crushed ver y 
fine and has a low cementing value, 9.6. 

MARIES COUNT Y . 

T he r oad materials foun d in this county are creek g ravel, which 
occurs plentifully, but not used much on the roads; the so-called 
"hill gravel" w hich is a very brittle flint mixed with a considerable 
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a.mount of clay, found on hillsides in beds from one foot to several 
feet in thickness, it is said to be more plentiful in the east than in 
the west half of the county, and has been the principal road building 
material in the county; also pitted dolomite which occurs plentifully 
.and is used extensively for buildings, but not much for roads. 

Sample 147, "hill gravel" taken from public road one half mile 
-east of Vienna; consists of chert, badly disintegrated and very brittle, 
mixed with clay. Tests show a good cementing value, 26.4. 

Sample 148, creek gravel, from Fly Creek one mile west of 
Vienna; consists of chert, cherty dolomite, and quartzite, free from 
sand. Test shows a low cementing value, 5.8. 

Sample 149, magnesian limestone (pitted dolomite); from quarry 
two miles north of Vienna owned by Andrew W eidinger; it has an 
-open texture, nodular structure, containing clay and sand around 
the nodules, and is very brittle. Tests show a very low coefficient 
-of wear, 0.8; a good cementing value, 36.0; hardness of 5.1, which is 
very soft; and a low resistance to impact, 6.5. This stone might be 
used as a binding material with the creek gravel, but its other 
,qualities are too poor for road purposes. 

MARION COUNTY. 

The road materials found in this county are limestone, which is 
abundant in the vicinity of Palmyra and Hannibal; creek gravel, 
which is abundant along the entire course of the North River, a dis-
tance of forty eight miles; and a hard-pan, or bank gravel. 

Sample 54, white limestone with a coarse crystalline structure 
.and containing fossils and deposits of chert; taken from "North Cut" 
on the C. B. & Q. railroad two and one half miles north of Palmyra. 
The ledge is from fifty to seventy-five feet thick, alternating chert, or 
flint, and limestone. Tests show a low coefficient of wear, 5.8; very 
good cementing quality, 87.4; hardness of 9.6, which is soft; and a 
fow resistance to impact, 10.0. 

Sample 55, creek gravel from North River near Palmyra; con-
sisting of pebbles of sheet limestone and quartz mixed with about 
40% of sand. The pebbles are very hard and smooth and r'ange in 
·size from 11/z to ¼ inch in diameter. It has only a fair cementing 
value, 14.8. This gravel would probably make a good road surfacing 
material if some of the sand were replaced by finely crushed lime-
:stone like sample 54 to make it bind readily. 

Sample 56, light gray limestone having a coarse crystalline 
structure, from a quarry operated by Huston and Bland, located on 
the high bluff overlooking the Mississippi River just south of Hanni-
bal. This quarry has a face of forty feet and six feet of stripping, 
.and the stone is crushed and used by the city of Hannibal for 
macadam .and concrete. The tests show a low coefficient of wear, 
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4.6; good cementing quality, 28 .2; hardness of 12.6 ; and a low resist-
ance to impact, 12.5. These tests indicate that the stone is harder 
and tougher than the average limestone, but its low resistance to 
wear indicates that it is not a good road material, except for very 
light traffic. 

Sample 77, hard-pan gravel, or bank gravel, t aken from a cut on 
the C. B. & Q. railroad two and one half miles north of Palmyra; it 
lies just above the ledge of rock from which sample 54 was taken 
and is recommended by the County Engineer of Marion county as 
an excellent binder for this stone. It consists of a reddish brown 
clay mixed with about 40% of chert fragments. The clay is very 
plastic and sticky when wet and becomes very hard and tough upon 
drying. It has a very high cementing value, 180.8. 

MERCER COUNTY. 

Sample 32, blue limestone from an old quarry once operated by 
the Rock Island R. R. and owned by John Buren, located three or 
four miles south of Princeton. This sample was taken from the top 
ledge beneath which was a layer of slate and beneath the slate is a 
series of ledges of sandy limestone four to ten feet thick, similar to 
sample 33. Tests show a medium coefficient of wear, 9.1; good cement-
ing value, 41.2; hardness of 13.6; and a low resistance to impact, 7.0. 

Sample 33, white limestone, fine close texture, rough fracture, 
with occasional streaks of sand and clay; from a quarry owned by 
T . W . Ballew near Princeton. This rock is representative of the 
rock in this county and it is plentiful. Tests show a medium co-
efficient of wear, 8. 7; good cementing value, 38.0 ; hardness of 11.8; 
and a low resistance to impact, 8.0. 

MILLER COUNTY. 

Sample 96, hard-pan gravel, or "hill gravel", taken from the road-
side at north edge of Tuscumbia; consists of fragments of chert 
badly disintegrated and mixed with a sticky red clay ; and has a very 
remarkable cementing quality, 317 . This material occurs throughout 
the county and has been used for surfacing the road in a rough way, 
a drag being used. 

Sample 97, creek gravel from Osage River at Tuscumbia; con-
sists of chert, cherty dolomite, and quartzite mixed with sand and 
earth ; and has a fair cementing value, 16.4. Gravel is found in abund-
ance in all of the streams of the county; but that found in the 
smaller streams seems to be made up of larger stones and has not so 
much sand as that found in th e Osage River. 

Sample 98, white magnesian limestone or cherty dolomite, known 
locally as "cotton rock", fine grained and open texture; taken from 
the roadside one mile south of Eldon on the Tuscumbia road. The 
same stone is found in the Osage River bluffs and probably in other 
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parts of the county. The tests show a low coefficient of wear, 7.4; 
good cem enting value, 29.4; hardness of 4.1, which is soft; and a low 
resistance to impact, 5.0. 

MONITEAU COUNTY. 

The only sample of road material received from this county w as. 
creek g ravel which is found everywhere in the county and has been 
used on the roads near California, Mo. 

Sample 93, creek g ravel, from Brush Creek near California ; com-
posed of pebbles and frag ments of chert, very hard and smooth; and' 
has a good cementing value, 61.2. 

Limestone is plentiful all over the county ; that near the Mis-
souri River is like sample 78, Cooper county, and that in the intericr 
of the county is probably like the limestone of P ettis county. 

MONROE COUNTY. 

Sample 66, white limestone with close texture ; from the quarr y 
of William D avis, one mile west of Paris. The quarry has a face of 
fifteen feet and considerable flint occurs in the limestone. Crushed 
rock from this quarry is used upon the roads in this locality. Tests 
show a low coefficient of wear, 4.7; excellent cementing value, 138.8; 
hardness of 3.5, which is very soft; and a very low resistance to im-
pact, 4.0. 

Sample 67, white limestone with open t exture and containing 
str eaks of sand and clay and large crystals of calcite; from the quarry 
of L. Hennings · on e half mile northeast of Paris. Tests show a low co-'-
efficient of wear, 5.1; good cementing value, 37.2; hardness of 5.1_. 
which is soft, and a low r esistance to impact, 7.0. 

Sample 68, creek gravel from Elk F ork at the Mexico Bridge four 
miles south of Paris; consist s chiefly of chert mixe d with limestone,. 
quartz, a nd sand; it is very fine, more tha n 50% of it passes a ½ 
inch m esh, while some pebbles are 2 inches in diameter . It is found. 
in g reat a bundance alo ng E lk Fork, and is used to a g r eat extent 
upon the roads in the county. It has a good cementing value, 39. 

MONTGOMERY COUNTY. 

The w est and south part of this county a r e well supplied with 
limestone. This rock has been used-for macadamizing the streets of 
Montgomery City. Creek gravel is plentiful in the s treams of the 
south and w est parts of the county but it has not been used to any 
extent for road building. 

Sample 226, creek g ravel from Smith's Branch, at the road cross-
ing three miles sout heast of Montgom ery City on the property of 
B. A. Donal dson. It consist s chiefly of chert w hich showed marked 
sig ns of wear; and has a fair cementing value, 15.6. 

Sample 227, g rayish blue limest one with close fine t exture re-
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sembling that of neat cementing mortar, has a few large crystals of 
-calcite imbedded, and has a smooth sharp fracture ; from a quarry 
three miles southwest of Montgomery City owned by B. A. Donald-
son. This stone is used on the roads about Montgomery City. 
Tests show a low coefficient of wear, 7.5; excellent cementing quality, 
117.2; hardness of 4.5, which is very soft; and a low resistance to 
impact, 5.0. 

MORGAN COUNTY. 

Sample 99, creek gravel from little Gravois Creek about one and 
one half miles south of Versailles; consists of chert, dolomite and 
,cherty dolomite; and has a fair cementing value, 23.2. This gravel 
is found in abundance all over the county and is used almost ex-
,clusively for road building. There is also some "hill gravel" in the 
county which is the same material as the creek gravel with the addi-
tion of clay; but no sample of this was obtained. Magnesian lime-
·stone is also found in this county but is very soft and has been found 
.unsatisfactory for road purposes. 

NEWTON COUNTY. 

Sample 115, gray crystalline limestone, close texture, rough frac-
ture, and full of suture joints; from an old quarry on the property of 
John Martin, just across Hickory Creek east of Neosho. This stone 
is found all over the county. Tests show a medium coefficient ot 
wear, 8.7; a fair cementing value, 22 .8; hardness of 12.8; and a re-
:Sistance to impact of 12.0. 

Sample 116, creek gravel from Hickory Creek near Neosho; com-
·posed of pebbles and fragments of chert, very hard and ranging in 
size from 2 inches in diameter to fine sand; and having a good 
,cementing value, 72. 

Pit gravel similar to that found in Jasper county, sample 111, is· 
.also found in Newton county. 

Sample 117, cherty dolomit"e, known locally as "cotton rock," 
.and similar to sample 112, containing all gradations from dolomite 
to chalk. A portion of the sample was honeycombed and pitted and 
had a reddish brown color. Taken from the roadside about one 
mile southwest of Neosho. This material is found in large quantities 
throughout the county. The tests show a very low coefficient of 
wear, 2.8; good cementing value, 63.2; hardness of 12.5; and a low 
resistance to impact, 10.0. The badly weathered condition of the 
sample accounts for the low coefficient of wear. For remarks on 
the hardness and toughness of this material see Jasper county, 
sample 112. 

OSAGE COUNTY. 

There is a plentiful supply of "cotton rock" (limestone) 111 the 
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north part of the county which has been crushed and used on the 
roads to a limited extent. Pitted dolomite (Jeffer son City forma-
tion) occurs plentifully in the south half of the county but has been 
used only for buildings . Creek gravel is plentiful in most parts of 
the county and has been used some for road surfacing. 

Sample 137, white magnesian limestone, known as "cotton rock", 
it has a fine open texture, and smooth fracture; taken from quarry, 
five miles south of Bonnots Mill, owned by August Parting. Tests. 
show a low coefficient of wear, 4.5; good cementing value, 28.4; 
hardnes s 6.7, which is very soft; and a very low resistance to impact,. 
6.0. These tests indicate a low grade road metal. 

Sample 138, creek gravel taken from bed of Loose Creek about 
one half mile south of Loose Creek P. 0. on the land of Theodore 
Parting; it consis ts of soft pebbles of chert and dolomite and sand,. 
ranging from 2 inches in diameter to fine sand, and has a very good 
cementing value, 80.2. 

Sample 139, magnesion limestone · (dolomite), fine grained, 
medium close texture, nodular structure, with clay di sseminated 
throughout ; from Plassmeyer's quarry three miles east of West-
phalia. Tests show a low coefficient of wear, 3.9; good cementing 
value, 43.6; hardness of 9.0, which is soft; and a low resistance to. 
impact, 8.5. 

PERRY COUNTY. 

There is an abundance of limestone in this county but in most 
localities it is covered by clay which is from 2 to 15 feet thick, and 
it has not been extensively used for road building. Creek gravel is 
plentiful in all of the streams and has been used to a limited extent 
on the roads. 

Sample 224, blue limestone with a very fine grained texture with 
i;,cca$i0naJ streaks and crystals o~ calcite imbedded, has a smooth 
sharp concoidal fractur e, flinty and somewhat brittle, a.nd has clay 
dis seminated throughout. This sample was taken from hillside about 
100 yards southwest of r esidence of Mr. J . F. DeLassus, near Cross-
town. Tests show a medium coefficient of wear, 11.4; good cement-
ing value, 32.0; medium hardness, 15.1; and a low resistance to im-
pact, 8.0. 

Sample 225, creek gravel from Dry Fork Creek two mile s we~t 
of Crosstown on the property of John Eichhorn; consists chiefly of 
fragment s and pebbles of cherty dolomite, free from sand; and has 
a cementing value of 23.2. 

PETTIS COUNTY. 

Sample 89, lead colored clayey limestone with open texture and 
sharp fracture; from a quarry two miles north of Sedalia, owned by 
D. A. Smith. The quarry has an exposed face of about twenty feet. 
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,grading from a flinty blue limestone at the bottom to a yellowish 
·stone at the top not quite so hard. Tests show a medium coefficient 
-of wear, 10.5; very good cementing value, 88.4; hardness of 8.8; and 
a low resistance to impact, 10.0. 

Sample 90, bank gravel, found on top of limestone ledge from 
which sample 89 was taken, the gravel bed is about four feet thic"k 
cat this place. It is found in scattering deposits all over the county. 
It is composed of fragments of chert partially disintegrated and 
ranging in size from four inches in diameter to fine sand, colored by 
fron oxide, and mixed with a very sticky red clay. Tests showed an 
-excellent cementing value, 131.6. 

Sample 91, grayish blue limestone having a close dense texture, 
sharp fracture, and free from clay; from a quarry three and one half 
miles north of Sedalia, owned by Luther Reed. A twelve foot face 
1s exposed in the quarry. This is known as the Burlington lime-
stone. Tests show a low coefficient of wear, 6.1; good cementing 
value, 40.6; hardness of 11.6; and a low resistance to impact, 10.0. 

Sample 92, creek gravel from Spring Creek near Valda on the 
Warsaw branch of the Missouri Pacific Railroad; it consists almost 
,entirely of pebbles and fragments of chert mixed with a little sand. 
The pebbles are smooth and hard except parts of the outside which 
are disintegrated somewhat. Test showed a good cementing value, 
33.4. 

PHELPS COUNTY. 

The road materials found in this county are pitted dolomite and 
"cotton rock" of the Jefferson City formation, which occur plenti-
fully in the west half of the county and have been used for road 
building; and creek gravel which 1s found in all streams throughout 
the county. 

Sample 158, pitted dolomite, a crystalline magnesian limestone 
of medium close texture and containing pits filled with clay; from a 
-quarry one mile southwest of Rolla owned by Mrs. M. Hoover, 
Tests show a low coefficient of wear, 6.6 ; a fair cementing value, 
15.8; hardness of 12. 7; which is soft; and a low resistance to impact, 
12.5. 

Sample 161, "cotton rock" a fine grained magnesian limestone 
with open texture and containing considerable clay disseminated 
throughout; from same quarry as sample 158, in ledges immediately 
over it. Tests show a low coefficient of wear, 7 .0; a good cementing 
value, 59.6; hardness of 12.5; and a low resistance to impact, 10.0. 

Sample 160, creek gravel from Beaver creek four miles south-
west of Rolla on the farm of Edward Pause!; consisted of chert, 
dolomite, sand and clay; and showed a cementing value of 23 .8. 

Sample 159, brownish red sandstone from a quarry four miles 
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southwest of Rolla on the farm of Edward P ause!. Tests show ex-
tremely low coefficient of wear, 0.9 ; a fair cementing value, 16.0; very 
soft, 6.3; and a very low resistance to impact, 3.0. This was not con-
sidered as a road building material and the tests are given for com-
parison only. 

PIKE COUNTY. 

Sample 60, limestone from a quarry on the property of Walter 
:Sanderson in the northeast part of Bowling Green . The city oper-
.ates a crusher at this quarry and the stone is used on the streets and 
for concrete construction. A face of about fi fteen feet is exposed in 
the quarry. The tests show a low coefficient of wear, 64 ; a fair 
,cementing quality, 20.8; hardness of 12.2; and a low resistance t o im-
pact, 8.0. 

Sample 61, white limestone of rather coar se texture, containing 
.a few foss ils; from the quarry of Wall Goodman and Co., at Louis-
iana. Crushed rock from this quarry is being used on the str eets of 
Louisiana . There i s an inexhaustible supply of this rock along the 
bluffs of the Mississippi River. The sample was crushed in the 
quarry and the pieces were so small that 83 of them were used in 
the abrasion test and the pieces were considerable abraded by ship-
ping . Tests show a m edium coefficient of wear , 12.9; fair cement-
ing quality, 23.4; m edium hardness, 15.i and a low resistance to im-
pact, 9.0. 

PLATTE COUNTY. 

Sample 13, brown limestone with coarse open texture, containing 
day and sand; from an outcrop on the C. B. & Q. R. R. south of 
Weston, where a ledge of about four feet is exposed. This sample 
was very much decomposed, due to weathering. Tests show a low 
,coeffident of wear, 6.9 ; good cementing value, 26.2; hardness of 9.9; 
.and a low resistance t o impact, 5.0. 

POLK COUNTY. 

Sample 133, fine grained limestone (dolomite) contammg a little 
day along the stratification planes, also some chert; obt ained from 
the proper ty of J. Johnson three miles east of Bolivar on the Buffalo 
road, on the east side of Piper Creek. This st one is found in the 
,entire eastern half of the county. Test s show a low coefficient of 
wear, 5.6; good cementing value, 33.4; hardness of 11.3; and a low 
:resistance to impact, 7.0. 

Sample 134, brownish color ed limestone (dolomite), very por-
ous and having numerous str at ification planes, between w hich were 
thin films of clay causing it to separate easily along these planes; 
,obtained from the property of Mrs. Dizzer, four miles southwest 
,of Bolivar, at roadside near Bear Cr eek. Test s show a low co-
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efficient of wear, 4.8; good cementing value, 69.2; hardness of 4.5, 
which is soft; and a low resistance to impact, 10. 

Creek gravel is found in all the streams of the county; and there 
1s also some surface flint rock similar to that in Greene county; this 
1s probably more abundant in the eastern part of the county. 

PULASKi COU:f\JTY. 

The only samples of road material received from this county 
were surface outcrop of chert, and limestone; but there is probably 
an abundant supply of gravel in the Gasconade R iver and its tribu-
taries. 

Sample 228, outcrop chert, nodular in structure, honeycombed on 
the outer edge, and containing numerous pockets of red iron oxide 
and quartz; sent in by F. A . Muth from Richland. It appears in out-
crops on the surface very abundantly. Tests show medium co-
efficient of wear, 9.1; good cementing value, 45.6; hardness of 10.7~ 
and a r esistance to impact of 12.5, which is just below medium. 

Sample 229, magnesian limestone, has a rather open t exture,. 
irregular rough fracture, and numerous stratification planes in which 
is a very thin layer of fine sand and clay; sent in by F. A. Muth 
from the Frank Godfrey quarry on the property of the Frisco R. R" 
Co., one half mile southeast of Richland. Tests show a low co-
efficient of wear, 4.7; good cementing value, 35.0 ; hardness of 13.2; 
and low resistance to impact, 9.5. 

PUTNAM COUNTY. 

Sample 45, limestone, coarse grained and containing many fos-
sils; taken from a 28 inch ledge on the property of the Black Bird 
Coal Co., Sec. 19, T. 66, R. 18, near Unionville. No quarry exists 
here and this is said to be about the only stone ledge found in the 
county . The tests show a medium coefficient of wear, 8.5; a fair 
cementing quality, 24.0 ; hardness of 11.3; and a low resistance to 
impact, 9.0. 

RALLS COUNTY. 

Limestone is plentiful in this county and gravel occurs in all the 
stream beds in great abundance and has been largely used on the 
roads. 

Sample 57, blue limestone w ith rather open t exture and contain-
ing deposits of pyrite; from the R. H . Caldwell quarry one mile east 
of New London. The ledge is thirty feet thick. T est s show a 
medium coefficient of wear, 9.3; a fair cementing value, 23.6 ; medium 
hardness, 14.6; and a low resistance to impact, 10.0. 

Sample 58, creek gravel from Salt River two miles east of N ew 
London; consists of chert, limestone, a few pebbles of quartz, and 
about 45% of sand. The pebbles are very hard and smooth and 
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range in size from 11/, inches to fine sand. Test shows excellent 
,cementing properties, 138, and indicates a good road metal. 

Sample 59, white limestone having a coarse granular structure 
and containing streaks of clay and sandstone; from a quarry three 
miles north of New London owned by Reglus Watkins. The ledge 
is twenty feet thick. Tests show a low coefficient of wear, 5.6; good 
,cementing value, 25.2; hardness of 9.8; and a low resistance to im-
pact, 8.0. 

RAY COUNTY. 

Sample 5, dark blue limestone, known as "mine rock" as it occurs 
.above a three foot vein of coal; obtained from the dump of the Pea 
Ridge Stone Co. at Richmond, owned by T. J. Graham. Tests show 
;a low coefficient of wear, 6.3 ; good cementing value, 60.8; medium 
hardness, 15.3; and low resistance to impact, 10.0. 

Sample 6, clayey limestone with a rought nodular structure, con-
taining a few fo ssils, having a rough fracture and very close fine 
texture; obtained from a quarry on the farm of C. R. Kirkham one 
mile north of Orrick. It occurs in ledges about 8 feet thick and out-
•crops in the hills throughout the southwest portion of the county. 
Tests show a _low coefficient of wear, 6.9; excellent cementing value, 
154.6; medium hardness, 14.2; and a low resistance to impact, 6.0. 

Sample 7, gray limestone with dense texture and very rough 
fracture, having streaks of calcite and many fossils imbedded; from 
the farm of C. R. Kirkham, one mile north of Orrick. It outcrops 
'in ledges from 3 to 8 inches in thickness and is found in the south-
west and north parts of the county. Tests show a low coefficient of 
wear, 6.6; good cementing value, 74.8; hardness of 11.1; and a medium 
:resistance to impact, 14.0. 

REYNOLDS COUNTY. 

The road materials found in this county are limestone, which is 
plentiful in the hills along Black River; and an abundance of creek 
-gravel; but neither of these has been used on the roads. 

Sample 174, magnesian limestone with close crystalline texture, 
,contains pits filled with sand and has considerable sand dissemin-
ated throughout; taken from bluffs on west side of Black River on 
the farm of C. C. Odell about one quarter of a mile east of Center-
ville. Tests show a low coefficient of wear, 4.5; good cementing 
value, 37.6; hardness of 9.8, which is low; and a low resistance to 
impact, 12.5. 

Sample 175, gravel from Black River one quarter of a mile north-
east of Centerville on the farm of J. H. Parks; consists chiefly of 
,chert, cherty dolomite, and quartzite, very clean and free from sand. 
It has a cementing value of 26.6. 
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RIPLEY COUNTY. 

Road materials collected from this county are limestone, which1 
occurs plentifully over the county; chert or flint rock occurs plenti-
fully (except in the "Flat Woods" or swampy district) both as large 
boulders and as finely disintegrated material; creek gravel occurs in: 
Current River in large quantities; and white sandstone (quartzite)-
occurs in large quantities in various localities. 

Sample 183, dark gray limestone, fine crystalline texture, rough 
fracture, containing small pits filled with sand and red iron oxide;: 
from cut on Iron Mountain R. R. two miles east of Doniphan. Tests 
show high coefficient of wear, 17.3 ; good cementing value, 40.0 ;. 
medium hardness 16.1, and medium resistance to impact, 14.0. These 
tests are high for limestone. 

Sample 184, chert, colored red by oxide of iron, very brittle,. 
breaking in small fragments under light blows of the hammer; taken 
from R. R. cut two miles east of Doniphan. Tests show low co-
efficient of wear, 7.1; good cementing value, 52.6; hardness of 11.6,. 
which is soft; and low resistance to impact, 9.0. 

Sample 185, gravel from Current River 200 yards below wagon· 
bridge at Doniphan on the farm of T. L. Wright; consists chiefly of 
chert and quartzite, very hard and free from sand; and has a fair 
cementing value, 20.2. 

Sample 186, white sandstone, quartzite, taken from the hillside· 
one quarter of a mile northwest of Doniphan on the farm of H. 0. 
Maness. Tests show medium coefficient of wear, 10.5; good cement-
ing value, 29.8; medium hardness, 15.7; and medium resistance fo. 
impact, 16.5. 

ST. CLAIR COUNTY. 

Sample 135, dark gray limestone with coarse texture and rough, 
fracture, containing crystals of calcite; from Hallowell's lime kiln 
three quarters of a mile northwest of Osceola. Tests show low co-
efficient of wear, 4.8; good cementing value, 36.2; hardness of 12.7 ;·. 
and a very low r,esistance to impact, 6.0. 

Dolomite is found in the eastern part of the county, but no, 
sample of this was obtained. 

Sample 136, creek gravel from the Osage River at Osceola; con-
sisting of small pebbles and fragments of chert mixed with about 
30% of earth, the pebbles are very hard and smooth. Test showed: 
a good cementing value, 50.6. 

ST. FRANCOIS COUNTY. 

Road material is very plentiful in this county and there is a-. 
great variety. Granite is plentiful in the vicinity of Knob Lick;. 
creek ifravel occurs plentifully in all the streams; "chats" and waste, 
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limestone from the mines, which have been the principal road ma-
terials used; and porphyry is plentiful in the west part of the county. 

Sample 203, red granite with coarse interlocking crystals, from 
the Gilsonite Granite Co.'s quarry one mile west of Knob Lick; used 
mostly for paving blocks. Tests show a high coefficient of wear, 
16.0; good cementing value, 39.0; hardness 19.0; and a high resistance 
to impact, 25.5. 

Sample 204, gray granite with large interlocking crystals, rough 
fracture and very hard; from quarry three quarters of a mile west 
of Knob Lick, owned by Edward Price; used mostly for paving 
blocks. Tests show very high coefficient of wear, 21.0; fair cement-
ing value, 23.0; hardness of 18.9; and a medium resistance to impact, 
17.0. 

Sample 205, blue granite with large interlocking crystals, from 
a quarry one half mile west of Knob Lick owned by Edward Price; 
used some for dimension stone work. Tests show a medium co-
efficient of wear, 9.5; a fair cementing value, 21.8; hardness of 12.8, 
which is soft; and a medium resistance to impact, 16.5. 

Sample 206, creek gravel from St. Francois River three miles 
southwest of Farmington; consists chiefly of chert, quartz and sand; 
and has a fair cementing value, 11.0. 

Sample 207, "chats" from the Doe Run Lead Co.'s mine at Doe 
Run, near Farmington; it is crushed very fine and has a fair cement-
ing value, 20.8. 

Sample 208, mineral bearing limestone, waste from the Doe Run 
Lead Co.'s mine near Farmington. Tests show a medium coefficient 
of wear 8,9; a fair cementing value, 21.6; hardness of 10.1, which is 
soft; and a medium resistance to impact, 13.5. 

Sample 209, blue limestone of close texture, containing crystals. 
of calcite, rough fracture; from quarry one quarter of a mile north-
east of Court House in Farmington, owned by Alex. Moore; used 
for road and building purposes. Test s show a medium coefficient of 
wear, 8.5; good cementing value, 30.6; hardness 13.6 ; and medium 
resistance to impact, 15.0. These tests are rather high for limestone. 

Sample 211, porphyry, "trap", dark colored, close texture, and 
rough fracture; from a hill one half mile northwest of Bismark, 
owned by Fred Driemeyer. Tests show a high coefficient of wear,. 
14.8; very good cementing value, 89.0; hardness of 19.7; and a medium 
re sistance to impact, 15.0. These tests indicate a good road metal. 

STE. GENEVIEVE COUNTY. 

The road materials found in this county are limestone, which is 
plentiful along the bluffs rising on the west side of the Mississippi 
River bottoms and is being used on the roads; and the streams of 
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t he county afford an abundant supply of gravel which has not been 
cuse d extensively in road building. 

Sample 221, white limestone with a unifo r m crystalline texture, 
:sharp r ough fracture, contains numerous str atification planes, and is 
,easily broken onto polygonal blocks; from a quarry two and one 
half miles southeast of Ste. Genevieve, owned by Clay Siegel. Tests 
show a medium coefficient of wear, 10.5; good cementing value, 
·28.6; hardness of 9.9; and a low resistance to impact, 6.0. 

Sample 222, creek gravel taken from creek in Ste. <";enevieve, 
'five blocks southwest of Frisco depot, near iron bridge, on the pr op-
·erty of Conrad Millheiser; it consists of chert and sand; and has a 
good cementing value, 56.6. 

Sample 230, gray limestone, crystalline, with a fo liated structure, 
containing a few fossils a nd a little sand and clay along the stratifi-
,cation planes; from · quarry in Ste. Genevieve owned by William 
Baumsbark. Tests show a low coefficient of wear, 6.3; good cement-
iing value, 32.8; hardness of 13.7 ; an d low r esistance to impact, 12.5. 

ST. LOUIS COUNTY. 

There is an abundance of limestone for road building 111 this 
,county and a g reat many macadam roads have been built of this 
material; disintegrated chert, known as "silica", is found in the north-
western part of the county; and creek gravel is found in the small 
·str eams; fo r a test on M eramec R iver g ravel see report on Dent 
·County. 

Sample 74, blue limestone, from the Sinclair quarry on the 
,estate of George Penn, Jr. at Vigus. Tests show a medium co-
·efficient of wear, 9.3; good cementing value, 53.2; me'dium hardness, 
13.7; and a medium resist an ce to impact, 15.5. These tests are above 
the average for limestone. Four other small samples of limestone 
from four different quarries in St. Louis county had previously been 
tested in the laboratory and showed a coefficient of wear of 9.3. 

Sample 231, disintegrated chert, known as " silica", sent in by J . 
W. Shields from Centaur Station; it is white in color and very brittle 
and has a good cementing value, 36.6. This material would probably 
form a good binder fo r gravel o r oth er hard road material. 

Sample 232, creek gravel, sent in by J. W. Shields from Centaur 
Station; consists chiefly of pebbles and fragments of very hard 
chert; and has a fair cementing value, 17.6. 

SALINE COUNTY. 

This county has comparatively little road material except a long 
B lack Water River in the southern part. Two miles northeast of 
Marshall there is g ravel in very limited quantities and limestone is 
a lso found in the vicinity of Slater. 

Sample 80, gray limestone with a coarse crystalline texture, good 
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fracture and easily broken into rectangular pieces; from Kockmeyer's 
quarry at Naptonville. Tests show a medium coefficient of wear~ 
8.2; good cementing value, 45.6; hardness oi 9.0; and a low resistance 
to impact, 5.0. 

SCHUYLER COUNTY. 

There are no quarries in this county and no ledges exist where. 
<; uarries could be developed; drift rock, or "nigger heads" exist 
a h,:.ndantly all over the county and according to the County High-
way Engineer sample 46 is an average of the existing stone. 

Sample 46, glacial drift rock consisting of boulders, from four 
to six inches in diameter, of limestone, red gi:anite, greenstone, sand--
stone, and quartzite; the feldspars were badly decomposed. These 
were field stones picked up near Lancaster. The boulders were 
broken and mixed together and subjected to the abrasion and cement-
ation tests; but the other tests were not made owing to the variety-
of rocks. The tests show a low coefficient of wear, 5.9; and a good'. 
cementing value, 70.6. · 

SCOTT COUNTY. 

The road materials found in this county are "hill gravel" which, 
is plentiful in the north part of the county and has been used con-
siderably on the roads; limestone is not widely distributed but oc--
curs in considerable quantities in the hills of the north part of the. 
coullty; and distintegrated chert or flint, known as "silica", occurs in 
large quantities and has been used by the Frisco R. R. for ballast. 

Sample 187, "hill gravel", from gravel pit one mile west of Benton. 
on the farm of Mrs. J\4ary Glastutter; it consists chiefly of pebbles an& 
fragments of very hard chert and has a good cementing value, 38.0. 

Sample 188, dark gray crystalline limestone, medium close tex-
ture and rough fracture, containing numerous large crystals of cal--
cite; taken from hillside near Ray's Landing on the Frisco R. R. 
three miles north of Commerce, on the farm of Herman Muach .. 
Tests show a medium coefficient of wear, 8.9; good cementing value,. 
60.2; hardness of 13.3; and very low resistance to impact, 5.0. 

Sample 189, disintegrated chert or flint, known as "silica," has a. 
very fine dense texture, chalky white in color, and easily broken into, 
fragments; taken from R. R . cut about two miles north of Commerce. 
Tests show a low coefficient of wear, 6.3; good cementing quality,. 
42.4; hardness 9.9; and a low resistance to impact, 10.0. 

SHANNON COU NTY. 

The road materials found in this county are rhyolite, which 
occurs in large quantities in several localities in the eastern part of 
the county; limestone which is plentiful all over the county; creek 
gravel is plentiful in stream beds; and surface stones of chert and'. 
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flint similar to samples 75 and 76 from Howell county. 
Sample 167, rhyolite or porphyry, from the Roger's Copper mine 

one and three quarter miles east of Emminence on the property of the 
Michigan Cattle Co. Tests show a medium coefficient of wear, 10.0; 
good cementing quality, 50.0; hardness of 18.6, which is high; and a 
high resistance to impact, 23.5. These tests indicate a fine road ma-
terial. 

Sample 168, magnesian limestone, from quarry one half mile east 
of Emminence owned by H. A. Hennon. Tests show a low co-
efficient of wear, 6.2; good cementing qualities, 40.0; hardness of 10.3, 
which is soft; and a low resist'ance to impact, 11.5. 

Sample 169, creek gravel, taken from Jack's Fork of Current 
River one half mile east of Emminence on the farm of Andrew Haw-
kins; consists chiefly of chert and quartz mixed with sand; and has 
a fair cementing value, 16.8. 

STODDARD COUNTY. 

The only road material found in this county is creek gravel, a 
sample of which was sent in by Mr. 0. L. Pulsee, Highway Engineer 
of Stoddard county. 

Sample 233, creek gravel, from the farm of J. W. Covington near 
Bloomfield; consisting chiefly of pebbles of chert, quartzite, quartz 
and sand. It has a good cementing value, 30.0. 

STONE COUNTY. 

Sample 118, white magnesian limestone, fine grained, open tex-
ture, uniform structure; from the railroad cut just north of station 
at Galena. This deposit is of great depth, extending down to th~ 
James River one hundred feet or more and as much above. Tests 
show a low coefficient of wear, 4.8; good cementing value, 44.0; hard-
ness of 6.3, which is soft; and a low resistance to impact, 5.0. 

Sample 119, surface flint rock, badly weathered and honeycombed 
and cracked in many places.' The color on the interior was a gray-
ish blue white, the outside is colored red with iron oxide. From the 
property of Bud Standard, one mile north of Galena, on ·the road 
to Clark's Inn. The hills in this locality are all covered with this 
material left by the disintegration of the surrounding limestone. It 
is also found mixed with the clay below the surface. The tests show 
a low coefficient of wear, 7.4; good cementing value, 28.2 ; medium 
hardness, 14.6; and a low resistance to impact, 7.0. 

Sample 120, blue limestone with close dense texture, sharp 
smooth fracture, and having streaks of clay running through it; from 
the property of Bud Standard, one mile north of Galena, on the road 
to Clark's Inn, near the top of the hills . Tests show medium co-
efficient of wear, 8.5; good cementing value, 33 .6; hardness of 13.3; 
and a low resistance to impact, 5.0. 
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There is an abundance of gravel in James River and other streams 
:and "hill gravel" similar to that found in Jasper county occurs in 
:great quantities. 

SULLIVAN COUNTY. 

The only available stone for road purposes in this county is 
limestone, two samples of which were received. 

Sample 43, shaley limestone containing a large percentage of 
sand, the bedding planes are very close together and it separates 
easily along them; taken from between two ledges of sandstone on 
the highway one mile north of Milan, near the property of A. D. 
Payne. Tests show very low coefficient of wear, 4.0; very excellent 
,cementing qualities 239.6; hardness of 7.0; and low resistance to im-
pact, 9.0. This stone is too soft even for light traffic, but might be 
used as a binder for harder material with good results. 

Sample 44, limestone with a coarse open texture, from an old 
quarry one half mile south of Milan, owned and operated by Hiram 
Grear. Tests show medium coefficient of wear, 8.5; fair cementing 
value, 20.6; hardness of 12.4; and a medium resistance to impact, 
13.5. 

TEXAS COUNTY. 

The road materials received from this county are magnesian 
limestone or "cotton rock", which is said to be plentiful over the 
,county; "hill gravel," occuring in beds from two to fifteen feet deep 
on the hillsides all over the county; and creek gravel. Samples of 
.all these were obtained near Cabool. 

Sample 162, magnesian limestone, from a quarry one quarter of 
.a mile east of Cabool on land owned by J. L. Neff, has a close tex-
ture, smooth fracture, and is easily broken into rectangular pieces. 
Tests show a low coefficient of wear, 7.8; a good cementing value, 
30.4; a hardness of 12.3, which is soft, and a low resistance to im, 
pact, 10.0. 

Sample 163, creek gravel, from creek one quarter of a mile east 
of Cabool; consists of pebbles of very hard chert, and has a low 
.cementing value, 8.6. 

Sample 164, "hill gravel," taken from hillside two and one half 
miles west of Cabool on the farm of Grant and Davis, consists of 
fragments of chert mixed with clay; it is very hard and has a fair 
.cementing value, 14.4. It is said that in many localities excellent 
natural road surfaces of this material exist. 

VERNON COUNTY. 

Road materials in this county are not plentiful; there is little 
limestone ex.cept in the scattered knolls in the northern and western 
parts. South and east of Nevada the formation is mostly sandstone. 
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Sample 105, blue limestone with a close dense texture and sharp 
fracture, containing streaks of calcite disseminated throughout; taken 
from the top of a large knoll on the farm of Mrs. Fairchild one half 
mile north of Eve. Tests show a low coefficient of wear, 6.8; good 
cementing value, 26.4; medium hardness, 16.0; and a low resistance 
to impact, 6.0. 

Sample 106, brown limestone with medium close texture and 
containing a large percentage of clay disseminated throughout; taken 
from the same knoll as sample 105; it exists about twenty feet be-
low 105 in a very shattered formation . The tests show a low co-
efficient of wear, 7.4; a fair cementing value, 24.0; hardness of 6.2; 
and a low resistance to impact, 9.0. 

Sample 107, black limestone, or siderite, very dense and has a 
sharp fracture; taken from an outcrop at the base of the knoll from 
which samples 105 and 106 were taken and was covered with red 
iron oxide. The ledge is not over two feet thick and overlies a bed 
of coal. Tests show a high coefficient of wear, 13.3; good cement-
ing value, 49 .0; medium hardness, 16.9; and a medium resistance to 
impact, 14.0. 

106 and 107 are not found east of Eve; but are plentiful westward 
to Fort Scott, Kansas, over a strip about two miles wide. 

WASHINGTON COUNTY. 

Limestone is plentiful all over the county but has not been used 
much on the roads. Creek gravel is plentiful in the streams and has 
been used to some extent for surfacing the roads. 

Sample 217, silicious limestone, close crystalline texture, the 
cementing material being silica, has a rough fracture and shows green 
oxide of copper; from a quarry two miles west of Potosi on property 
of Lincoln Trust Co. Tests show a low coefficient of wear, 5.4; 
good cementing value, 40.4; hardness of 13.6; and low resistance to 
impact, 10.0. 

Sample 218, creek gravel from bed of creek one hundred yards 
south of court house at Potosi on the property of Perry Bass; con-
sists of chert and cherty dolomite mixed with sand and earth; and 
has low cementing value, 9.0. 

WAYNE COUNTY. 

The road materials of this county are two granite quarries north 
of Piedmont where there is a large quantity of spalls that could be 
crushed for macadam; limestone in the western part of the county 
in large quantities; and creek gravel is plentiful over the county. 
Very few macadamized roads have been built. 

Sample 177, dark gray granite, from old quarry one and one half 
miles northeast of Piedmont owned by J. H. Kelly. Tests show a 
very high coefficient of wear, 22.1; a good cementing value, 69.4; 
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bardness of 17.9; and a high resistance to impa ct, 28.0; which indicate 
:an ·excellent road material. 

Sample 178, magnesian limestone, dark gray in color and con-
taining pits filled with sand and red oxide; from a quarry one quart er 
of a mile north of Piedmont owned by S. A . Bates. Tests show a 
low coefficient of wear, 5.3; a good cementing value, 26.0; hardness 
,of 10.4, which is soft; and a low resistance to impact, 12.0. 

Sample 179, creek grav el, from the bed of McKenzie creek one 
half mile northeast of Piedmont on the farm of John J orda n ; con-
s ist s of chert, quartzite and andesite, free from earth a nd sand; and 
has a fair cementing value, 15.6. 

WEBSTER COUNTY. 

Sample 129, white limestone (dolomite), fin e grained but r ather 
,open tex ture. It is easily broken into r ectangular pieces a nd has a 
little clay between the s tra tification planes. Obtained from a quarry 
four miles northeast of Marshfield on the property of M r s. W hit-
t aker. It is found throug hout the nor t h ha lf of t he county a n d along 
James Riv er. T est s show a low coeffici ent of wear, 5.1; g ood cement-
ing value, 60.4; very soft, 0.0; and a low resistance to impact, 6.0. 
These tests indicate a poor r oad metal. 

Sample 130, cherty dolomite, known as fl int rock, containing 
pocket s of sand, badly pitted and h oneycomb ed and the outer edges 
were badly disintegrated, being of a chalky nature and colored with 
iron oxide ; t aken fro m the property of M r s. Whittaker four miles 
n ortheast of Marshfield. It occurs in la rg e quantities a ll over t he 
county as surface or fie ld ston es. T est s show a very low coefficient 
of wear, 3.9; g ood cementing value, 74.6; medium hardness, 14.4; and 
medium resi st ance to impact, 17.0. 

Grav el is found 111 all the st r eam s in this county, but no samples 
w ere obta ined. 

WORTH CQUNTY. 

Sample 25, limest on e from an old quarry on t he farm o f 0 . P . 
M. Mills six miles east of Grant City, on Gra n d R iver ; the ledge is 
three and one half feet thick. This is about t he only kind of rock 
found in the county and it has not been used to any extent on the 
roads. The test s show a very high coefficient of wear, 25.0 ; good 
cem enting quality, 74.0 ; hardness of 8.5; and a low res istan ce to im-
pact, 9.0. T his very hig h coefficient of w ear should be regar ded a s 
doubtful unt il confir m ed by anot her t est , as t he test for h ardness does 
not indicate such w ear ing quality. 
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2.65 165.8 
2.12 132.5 
2.65 165.6 
2.68 167.5 
2.68 167.5 
2.56 160.0 
2.36 147.5 ... .... 
2.65 165.6 

2.64 
2.65 
0.21 
3.22 
2.65 
2.94 
5.18 
0.54 
1.41 
3.04 
4.40 
2.36 
. ... 
0.84 
0.96 
2.59 
2.81 
1.78 
0.12 
0.79 
1.97 
. . . . 
1.93 
3.08 .... 
2.61 
3.20 
2.82 
1.61 
3.04 
0.35 

11.10 
1.80 
6.65 
. .. . 
1.18 
2.58 

10.30 
1.08 
1.37 
0.25 
1.79 
5.02 . ... 
0.09 

H 
[fJ 
[fJ 
0 

i:<I 
H 



'i!) 
80 
81 
82 
83 
84 
85 
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87 
88 
89 
90 
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94 
93 
!JG 
()7 
9S 
99 

100 
101 
102 
103 
104 
105 
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TABULATION OF RESULTS. 

NAME. 

Limest one ...... .. . . . .. ..... . 
Limestone . . . . . . . .... ..... . . . 
Limestone ... . .. .. .. . ... ... . . 
Limestone .. 
Limestone .... . . . . 
Limestone . . ..... . ... . . . .. .. . 
Limestone .... .. ... . ..... . .. . 
Limestone ...... . .. ... ...... . 
Limestone . .... . .. .. . ....... . 
Limestone ..... . . ... . . ...... . 
Limestone .... . .. .. . ........ . 
Grnv0 .................. ... . 
Limestone . ... ... . .. .. . . . . . . 
Creek Gravel. ..... ..... . . . . 
Creek Gravel. .. ...... ...... . 
Dolomite ... . . ....... . .. . . . . . 
Creek Gravel. . . . . . . . . . . . . . . 
Har cl-p(1.11 Gravel. 
River Gravel ... . . 
Dolomite .. . . . ... . .. . . . .... . . 
Creek Gravel . . .. . . . . . .. . . . . 
Limestone . . . ..... . .... . . . 
Hard-pan Gravel . . . 
Limestone ......... . .. . . ... . 
Limestone ....... . 
Limestone .... . . ...... . . . . . 
Limestone .... . . . . . .. . ... . .. . 
Limestone .. . . ..... . 
Limestone . . . .. ..... . . . . . . . 
Limestone . . . . .... .. . . . . . . . . 
Limestone . . . . ... . . . 
Flint. .. ... . . . . .. . . . . .. ... . . 

COUNTY. 

Cooper ...... . .. . ... ............ . . 
Saline ........ .. .. . .. ... . ....... . 
Lafayette . . . ....... . . .. . ........ . 
Lafayette .. .. . ... . . . . .......... . . 
J ackson ... ..... .... .. . ...... .. . . 
Jackson . .. ... . .... . .. . ... . . . .. . . 
Jackson .. . .... ... . . ........ . .. . . 
Jackson . .. ... . .. . .. . . . .... . .. . . . 
Cass . ... .......... . . .... . . . .. . . . . 
.Johnson ... .. .. .. . .•. ........ . ... 
Pettis ...... . . .. ....... . . .. .. . . . . . 
Pettis ....... . . ....... . .. .... . ... . 
Pettis.. . . ... . ... ......... . .. . 
Pettis ..... ... . .. .. . . .. . .. . .. . . . . 
Mc-niteau . . ... .. . .. ... . . . . ... . .. . 
Cole ..... . .... . ... .. . . .......... . 
Cole . . : . . .. .. ... ... . . ... . . . .. ... . 
Miller ......... . . . .. . .. . . . ... .. .. . 
Miller ... . .. . .. .. . .. .... ... . .. . .. . 
Miller . ...... . . .. . . .. .. .. . . . .. ... . 
1\1org·a11 . . .. . . . . .. .. . .. .. .. ... . .. . 
Benton ..... .. .. . . .. . ..... ... .. . . 
Benton .... .. . . . .. .. ....... . ... :. 
Cass ....... ... . . . . . . . .. . .. . . . ... . 
Bates ...... .. . .. .. . . . . . . .. . . . . .. . 
Bates . ... . .. ... .. . . . . . .......... . 
Vernon . . . .. .. . ...... .. . . ... . . . . . 
Vernon . . . ... ... . . . . ... . . . ... . . . . 
Vernon ... .. .. .... . . . ..... ... . .. . 
Cedar ....... . . . . . .. .... . ..... . .. . 
Barton .... . . . .. . ... . .. . . . . . .. ... . 
Jic1rto11 ..... . .. .. . ... ... ..... . . . . . 

11:i .... 
(1.) 0 

~@ 0"' 

""' ~ <ll 

"'"' <ll p., i1; 0 

"' 
12.1 3.3 

4.9 8.2 
8.4 4.8 
4.4 9.1 
6.9 5.8 
5.5 7.3 
5.1 7.8 
5.9 6.7 
6.2 6.4 
4.7 8.5 
3.8 10.5 

6.6 6.1 

4.9 8.2 

5.4 7.4 

7.5 5.3 

5.8 6.9 
4.0 10.0 
6.5 6.1 
5.9 6.8 
5.4 7.4 

3.0 I 13.3 
8.2 4.9 
8.0 5.0 
3.7 10.3 

bn 
.9 "' "' 

"' "' ..., . ,, <ll 

""' " " <ll::, "' .<:I 
El~ :.., bn 

~p- "' ::, 
l:Q 0 

8 

92.2 
45.6 

7.6 5.0 l 
9.0 5.0 

71.4 8.9 6.0 
51.4 13.7 7.0 
65.5 9.9 8.0 
25.4 13.8 6.0 

107.8 14.5 9.5 
27.0 6.8 4.0 
43.8 13.7 6.0 
36.4 15.8 13.0 
88.4 8.8 10.0 

131.6 
40.6 11.2 7.0 
33.4 
61.2 
24.6 4.7 4.0 
42.6 

317.0 
16.4 
29.4 4.1 5.0 
23.2 
16.6 U.6 7.0 

167.8 
45.2 9.3 12.0 
26.0 11.7 3.0 
50.4 13.4 11.0 
26.4 16.0 6.0 
24.0 6.2 9.0 
49.0 16.9 14.0 
16.0 9.8 8.0 
41.0 1.9 6.0 
34.4 19.1 11.0 

I>, ..., 
·i;: 
"' :.., 
C!) 

" !l 
" <ll 

"' w 

2.63 
2.61 
2.65 
2.67 
2.59 
2.57 
2.65 
2.67 
2.60 
2.66 
2.64 

2".i;3 

2.39 

2'.i;i; 

2.52 
2.62 
2.67 
2.71 
2.52 
2.88 
2.67 
2.58 
2.46 

I 

164.4 
163.1 
165.6 
166.9 
161.9 
160.6 
165.6 
166.9 
162.5 
166.5 
162.9 

164.4 

161.3 

149.4 

160.0 

158.7 
163.8 
166.9 
169.3 
158.7 
180.0 
166.9 
161.3 
153.8 

0.81 
1.15 
1.24 
3.00 
2.43 
2.60 
1.57 
1.17 
1.92 
1.33 
4.56 

0.16 

6.01 

1.63 

0.21 
0.23 
0.38 
0.20 
3.33 
0.04 
0.05 
1.29 
4.64 

H 
[f) 
[f) 
0 
C: 
fd 
H 



111 Pit Gr ,wel .... . . . . .. . . . .. . . . 
112 Dolomite ...... . ....... .... . . 
114 Limestone . . .. .... . ... ... .. . 
115 Limestone . ...... . .. . . . ..... . 
116 Creek Gravel .............. . 
117 Dolomite .... ..... .. .. . . . .. . . 
118 Dolomite .... . .. . . . . .. .... . . 
119 Flin t .... . .. ....... ... .. .. . . . 
120 Limesto11e ....... . .... . . ... . . 
121 Limestone ... .... . .. ..... .. 
122 Dolomite ......... .. .... .. . . . 
123 Creek Gravel. ....... .. . ... . 
124 Limestone .. .... .. . .. . ... . 
125 Flint Boulders . ... .. . . ... . . 
126 Limestone . ... .. . .. . .... . 
127 Dolomite .. . .. . . . .... . ... . .. . 
128 Creek Gravel. . . . . . . . 
129 Dolomite ... . . . . .. . . . ... .. . . 
130 Dolomite .. . . . . . . . . . . 
131 Dolomite . ....... . ...... . . . . . 
132 Creek Gravel .... .. . . .. .. .. .. 
133 D olomite. . . . . . . . . . . . . . . ... . 
134 Dolomite .. ..... ........ . ... . 
135 Limestone ....... . ... ....... . 
136 River Gravel.... . . . . . . ... . 
137 Limestone .. . . . . ........ . 
1::18 Creek Gravel ..... . .. ... . . . . . 
130 Dolomite ........ . . .. . . .... . 
140 Dolomite .. .. . .. . .. . .. . . . .. .. 
142 Limestone . .. . . . . . . . . . . . . . . . 
14:l Limestone . . . . . . . . . ... .. . . . . . 
144 Bank Gr avel . ... . . . .... . ... . 
145 Limestone .. . . . . . . . . .... . ... . 
146 Creek Gravel. ... ... . ..... . . 
147 I Hill Gravel. ... . .... .. . .... . 
148 Creek Gravel. . ..... . .... . .. . 
J49 I Limestone . . ... .. . . ........ . . 
150 I Limestone . . .. . ... . .. . . ... . . . 
l.ril I Hill Gravel . . .... . . .. .. .. .. . 
152 I Creek Gravel .. ... ..... .. .. 
154 1 Limestone ... . ....... . .. . .. . . 
15ri Hill Gmvel .. .... ... . .. .. .. 
156 Creek Gravel .. .. .. . ........ . 
158 Limestone . .. ... . . .. . . . .. . . . 

I 

:~ ~~g:~:: : : : : : : : : : : : : : : : : : : : : : : : : : : I 
.T,rnper . .. . .. . .... . .. ... . . . ... ... . 
Newton ..... . ........ .... . . . .. . . . 
Newton . ...... . .. . ....... . . . . . . · . . 
Ne~vton ... .. . .. . .. . ... . .. . .. .. . . . 
Stone .. . ... .. . .. . .. . .. ...... . ... . 
St on e . .. . . . . .. .... . .... . . 
Stone . . . . .. .... . . . . .. . ... . . ... . . . 
Lawrence ... .. . .. . ... .. . . .. ... . .. 
T...a,vrence ...... . . ..... . . . . .. .... . 
rJawrence ... ...... . . .. . . . ... . . .. . 
Dacle .. ... .. . . ..... . . ... .. . . .. . . . 
Dade . .. . ........ . . . . . .. . . . .. ... . 
Greene . . . . . . . ... . .... ... . . ...... . 
Greene ...... . . ... . . . . .. .. . .... .. . 
:; 1eene . ...... . . .. ...... . . . . .. . . . . . 
Webster . . . . . . . .. . ... .. . . . . . . . . . . 
Webster . ........... . . ... .. .... . . 
Laclede .. . ... . .. . . . .. .... . . ... . . . 
Laclede ...... . . . . . . . . . . .. . . .. . .. . 
Polk ... . . . .. . . .. . . .... . . . . . .. . . . 
Poll<. . ... . ... . . . . . .. . . .. .. . .. . . . . 
St. Clair .. . . . . . . . . . .......... . .. . 
St. Clair .. . ... . .. . . .. . . .. .. .... . . 
Osage Co... . .. . .. . . ... . · .... . 
Osage Co . . . . . . . . . . . . .... . .. . .. . 
Osage Co. .. . . .. . .. . . . ... . . 
Gasconade ... . ... . ...... . . . . .... . 
Franklin ... . . ... . . . . . .. . . . . . .. . . . 
Frank1in . . . . ... . . . .. . .. . .. . . . . . . . 
F ra n klin . . . . .. ... . . .. . . ... . .. . .. . 
Gasconade . ... .. .. . . . . ..... .... . . 
Gasconade .............. . . . . .... . 
i\1aries . . .. . . . . ........ ... .. . . ... . 
Maries .... . ..... . . ... . .... . . . ... . 
i\1aries . . . . .. ... . . . .. ..... . ...... . 
Dent . .. ............ . ... . . . . .. . . . . 
Dent .. . ... .. . . ... . .. . . .. .. .. .. . 
Dent. . . .... .. . ..... .. . .. .. . ..... . 
Crawford .. . . . . . . . . . .. . . ... . . .. .. 

1 
Crawford . . . . . . ... . . . .. . . ... . . . . . 
Crawford . . . . . .. . . . .. . ... . .. . . . . . 
Phelps . . .. . .... . .... . .. ... .. . . .. . 

1().2 1 .3 .. 9 83.o I 
ii.i 1 i5.0 \ i .82 I .. .. I 

10.0 113.8 3.34 
5.9 6.8 41.6 12.1 7.0 2.64 165.0 1.15 
4.6 8.7 22.S 12.8 

1? I 2.67 166.9 0.65 

ii.s 
'<2.0 

2·.os I i 3·0·.o 14.3 63.2 12.5 10.0 10.27 
8.1 4.8 44.0 6.3 5.0 2.71 169.6 5.08 
5.4 7.4 28.2 14.6 7.0 2.31 144.4 6.94 
4.7 8.5 33.6 13.3 5.0 2.66 165.3 0.43 

11,8 3.4 34.6 10.5 4.0 2.63 1 164A 0.33 
16.8 2.4 37.6 15.8 11.0 1.91 119.4 16.72 :;..... 36.0 I 0 6.8 5.8 31.0 7.4 5.0 2.64 162.9 0.49 > 8.4 4.8 12.8 12.3 9.0 2.48 155.0 2.79 tJ 

7.7 5.2 46.2 6.8 5.0 2.66 166.3 1.66 
6.7 5.9 12.4 15.5 12.5 2.26 141.3 6.22 

25.6 
7.8 5.1 6.04 ().0 6.0 2°.50 156.3 3.04 ;J> 

>-l 10.1 3.9 74.6 14.4 17.0 2.3:J 145.6 4.37 t'1 7.9 5.1 51.2 15.5 13.0 2.7:l 170.6 0.73 l:d 
56.0 H 

7.2 5.6 33.4 11.3 7.0 2.54 158.7 4.86 > t'"' . 8.4 4.8 I 69.2 4.5 10.0 '.;l.35 146.9 8.37 Ul 
8.4 4.8 36.2 12.7 6.0 2.65 165.6 2.82 

0 50.6 gj ;.:r; I 28.4 6.7 6.0 2.55 I 159.4 5.88 erj 

1'0'.i 
80.2 

ii'.o 3.9 43.6 8.5 2.65 165.5 3.81 
5.9 6.8 58.4 12.7 9.0 2.50 157.3 7.84 H 

Ul 
4.8 8.3 19.0 12.6 15.5 2.53 157.8 6.41 Ul 
9.1 4.4 2:l.6 12.1 10.0 2.66 166.4 4.66 0 

41.0 q 
6.3 6.3 71.2 15.2 13.5 2.58 161.0 8.00 l:d 

36.2 
H 

26.4 
·o·.s 5.8 

52.3 36.0 5.3 6.5 2.6'.! 163.7 6.97 
4.2 9.5 22.2 11.5 12.0 2.62 163.7 2.43 

31.2 

ii.o 's'.6 75.8 
°Ei.o 2·.61 25.6 

1:::::, I 
167.0 3.34 

12.2 
44.6 i:i.6 I 4.io 6.0 6.6 15.8 2.72 170.0 

0\ I Ul 



TABULATION OF RESULTS. 

Pi 
"" .i:i NAME. COUNTY. 
;:, z 
159 Sandstone. . . . . . . . . . . .. .. . . . 
160 Creek Gravel .. . . ... ..... . . . 
161 Limestone . . . . ..... • . . . . .. . .. 
162 Limestone. . . .. . . . . . . .. . .. .. 

Phelps .... . ... . . . . . . . ...... . .. . . . 
Phelps .. .. .... . . . . . . . ... ... ..... . 
Phelps ..... . . . .. . .. . . . .... . ..... . 
Texa s ...... . .. . . . . . .. .. .. ... .. . . . 

163 Creek Gravel. .... .. . .. .. .. . Texa s . .. . . . . .. . . ... . . . . . ...... .. . 
164 Hill Gravel. . .. . .......... . . Texas . ... . . .. . . .. . . . ............ . 
165 Creek Gravel. . . . ... . . . . . . . Howell ... . . . .. . .. ... . . . . . . . . . .. . 
166 Sandstone ..... .. .... . . .... . . Howell ..... . . . . . . . .. ... . .. . .... . 
167 Rhyolite ....... . ... . .... . .. . 
168 Limestone .. . ...... ... ... . . . 

Shannon . . ..... . .... . ... ... .. .. . . 
Shannon . . .... .. .. . . ... . .... ... . . 

169 Creek Gravel. ... . . . .... . . . . Shannon .. . . . .. • .. . .. ..... . ...... 
170 Granite .... . . .. . . .. . . . . . . .. . Carter .... .. . .. ... . . ............ . 
171 Limestone ................ . Carter ..... . .. .. . .. . .... .... . ... . 
172 Creek Gravel. ........... .. . Carter . . ... . . . . . . . . ... . ......... . 
173 Sandstone .. . .... . .. . .. . . . .. . Carter .... . . .. .. . . .. ............ . 
174 I Limestone ... . .. . . . . . . . .. .. . 
175 Creek Gravel ... . .. . . .. . . .. 
176 Sandstone ........ . . . ....... . 
177 Granite ... .. . . . .. ...... . . . . . . 
178 Limestone ... . . .. .. . .. . . . .. . 
179 Creek Gravel. ........ . .. .. . 
180 Sandstone ....... . . .. . .. .. . . . 
181 Limeston e ........ ... .. . . . . 

Reynolds .. .. . . . .. .. . . . . . . .. . .. . . 
Reynolds . . ... • .. , . ...•.. . .. . ... . 
Reynolcls . . . .. . . . .. . . .. .. . . . . . . . . 
W ayne . . . . .... .. . .. . .. ... .. .... . 
W ayn e ... .. . ... . .... ... . .. .. .. . . 
W ayne .. . . . .. . .. . ....... . . ...... . 
Wayne ..... . . .. .. ... . .. . ........ . 
Butler ............ .. . ........... . 

182 Creek Gravel. ....... . .. . . . . Butler . . .. . . . . . ... . . . ..... . ... . . . 
183 Limestone ........... ... .. . . . 
184 Chert . ........ .. . . . . . .. . . . . . 
185 Creek Gravel. ..... . .. . . .. . . . 
186 Quartzite .. ... . ... . . . . . . .. . . 
187 Hill Gravel.. . ... . .. . . ... . . 

Ripley . .. ... . . .. . . . . .. . ......... . 
Ripley ... . ... . .. .. . . . .... . .. . . . . . 
Ripley ..... . . . . . . ... ..... ...... . . 
Ripley . . ..... . . ... . . . . .. . . . . . . . . . 
Scott .. . . . . . . . . . . . ....... . ..... . . 

188 Limestone . . . .. . . . . . . . . . . . . . . Scott . . .. . .. .. ... . . . .... . .. .. . .. . 
189 Chert .... . .............. .. . Scott .. ..... . . .... .. . .... ... .. .. . 
190 Limestone . . . .. .. . . . . .. .. . .. . Ca pe Gira r clenu .. . .. ... .. . . .. .. . 
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0.9 

7.0 
7.8 

0.8 
10.0 

6.2 

14.8 
7.4 

0.7 
4.5 

1.0 
22.1 
5.3 

·i.o i 
6.4 
... I 

17.3 
7.1 

ici.ii 
8.9 
6.3 
9.1 

bO 

:a . 
oi<ll 
o,Ol 
S°2 
o, p-u 

16.0 
23.8 
59.6 
30.4 

8.6 
14.4 
37.2 
4.4 

50.0 
40.0 
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34.2 
19:8 
17.8 
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26.0 
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3.0 

10.0 
10.0 

2.0 
23.5 
11.5 

14.0 
11.0 

4.5 
12.5 

3.0 
28.0 
12.0 

3.0 
8.0 

14.0 
9.0 

16.5 

5.0 
10.0 
14.5 

.t 
·i;: 
'" .... 

C!> 
t) 

'.'.cl 
t) 
<l) 
A 

Ul 

2.32 

2.60 
2.64 

2.50 
2.71 
2.73 

2.68 
2.79 

2".82 
2.82 

2.37 
2.72 
2.86 

2.59 
2.87 

2.85 
2.50 
2'_99 

2.69 
2.40 
2.72 

..,; ..... 
.;S 
"' '"' 0 ... ..... 
~:s .... 
.0 £ 
-~ I 

145.0 

162.0 
165.0 

157.7 
168.5 
170.6 

167.5 
174.5 

145.0 
176.4 

147.0 
169.9 
178.7 

160.5 
179.4 

178.3 
157.3 

186.5 

168j 
150.0 
170.0 

.;:l 
""..,; o, '< 
.0 . 

'"'"' 0 t) 

$@ 
'" a. .... 
o, r,i 
..., .0 '"~ 
10.30 

°<i.48 
2.64 

3.21 
0.10 
1.02 

2.18 
1.57 

5.80 
1.59 

4 .47 
0.80 
0.45 

5.50 
1.43 

0.89 
5.19 

i .49 
i:S4 
0.30 
0.22 

H 
Ul 
Ul 
0 
C: 
?,; 
H 



I 
191 Sandstone . . . . . . . . . . . . . . .... 
192 Limestone .........•......... 
193 Creek Gravel. . . . . . . . . . . .. . 
194 Limestone ...... . .. . ........ . 
195 Creek Gravel. ... .. ........ . 
196 Limestone . .. ... ...... .. . . .. . 

ib1 I Ifla~W:.·::::: ::::::::.'.'.'.'.'.'.'.' 
199 Granite ...... ... . . . . .... .. . . . 
200 Creek Gravel. ... .... . . .. . .. 
201 ~andst~ne ... .. ... ... . ..... . 
202 Chats ... ....... . . . . . .. . .. . 
203 Granite ...........•......... 
204 Granite. . . . . . . ..... ........ . 
205 Granite .... . ....... . . ...... . . 
206 Creek Gravel. ..... . ..... .. . . 
207 Chats ..... .. ..... • . ... . ..... 
208 Limes tone . . . . .. . ... . .. .. ... . 
209 Limestone ............ , .... . 
210 Sandstone .................. . 
211 Porphyry .......... . ... . ... . 
212 Granite ... . .. . .... . . .. . . .... . 
213 Red Hematite .... . . ... . ... . 
214 Limestone ... . ...... . . . . . . . . 
215 Porphyry .. .... ... . .... . ... . 
216 Creek Gravel. . ............ . 
217 Limestone .... . . .. .. .. . ..... . 
218 Creek Gravel. ... . .. . ...... . 
219 Limestone . ... .... ... . .. . ... . 
220 Creek Gravel. . .... . .... . .. . 
221 Limestone . . .. . .... . . . . ..... . 
222 Creek Gravel. ... . ..... . ... . 
224 Limestone ......... . .. . ... .. . 
225 Creek Gravel . . .... . ... ... .. . 
226 Creek Gravel. ..... . ....... . 
227 Limestone ... . ...... . . ... ... . 
228 Chert .... .. ..... ..... . . . ... . 
229 Limestone . . . . .. . .... ....... . 
230 L imestone .. .. ........ . ... .. . 
231 Silica .. ....... ..... .. .. . . ... . 
232 Creek Gravel. .. . .... . . .... . 
233 Creek Gravel. .. . .. .. ...... . 
234 Flint or Chert .... .. .... ... . 
238 Creek Gravel. . ...... .... . . . 
239 Flint, "Chats" .. ...... . .... . 
240 Rotten Granite .. .. . . . .. .. . . 
242 I Limestone .. .... .. ... . .. ... . . 

Cape Girardeau . . ..... . .... . .. . . 
Cape <Jir a rdeau . .. . . . . . . . .. ... . . 
Cape <Jirardea u . ......... . .. ... . 
Bollinger ............ . . ... ..... . . 
Bollinger . .. . ....... .. ... .. ..... . 
Madison .... . ... . ....... .. ... . . . . 
Madison .... .. . . ... . . . . . . .. . .. .. . 
Madison ...... . . .. . .. . .... . .... . . 
Madison .... .. ....... .... ....... . 
Madison .. . ... . ............ . . . . . . 
Madison ..... ... . .... . ...... .... . 
Madison .. ...... .. . .. . ....... . .. . 
St. Francois . . .. ................ . 
St. Francois .. ... .. . . ... . .... ... . 
St. Francois ... . . . ... . . . .. ..... . . 
St. Francois .... . . .. . .. .. . . . . . .. . 
St. Francois ... .. .. . .. . .. . ...... , 
St. Francois ... . .. • ... . . . . . . . .... 
St. Francois .... . . .. . . . ... ...... . 
St. J<'rancois .. .. . . . .. . ....... .. . . 
St. Francois .............. . . ... . . 
Iron .............. .. . . . . . . . . . ... . 
Iron ... . ... . ....... . .. . .... . ... . . 
Iron . ......... . ..... . ... . ... . . .. · 
Iron .... . .... . .. . ...... . . .. . . . . . . 
Iron ....... . . . .. .. ... . . . . . . . . . . . . 
Washington .... . . . . . . . . .. .. . ... . 
Washington ................ . ... . 
J efferson ....... . . . .. . .. . . . . . . .. . 
Jefferson . ...... .. . . ....... . .... . 
St. Genevieve ...... • . ...... .. .... 
St. Genevieve ...... . . . . . . . . ..... . 
Perry . . .... . .... .. . .. ....... . . . . . 
Pel'ry .............. . ... • ... ..... . 
Montgomery . . ......... .... . ... . . 
Montgomery . .. .. . . . . .. .. .. . . . .. . 
Pulaski. . .... ....... .. .......... . 
Pulaski . . .. .. . . . .. . .. . .... . ..... . 
St. Genevieve .. .... . .. ... . . .... . . 
St. Louis ... .. ..... . ....... . .... . 
St. Louis .. .... . . . . .. .. .. .... . . . . 
Stoddard .... . .. . .. . . . . .. . . . .... . 
Boone ..... . .. .... . .... ... .. ... . . 
Boone .............. . . . .... . .... . 
J asper ... . . . . . . . . . . . .... . .. . .... . 
Iron . ... ... ... . .. . .. .. . . .... . . . . . 
Audrain . . ...... . .... . . . . . . .. .. . . 

I 
5.3 7.5 
7.0 5.7 

fi.7 7.0 
4.3 9.3 
1.8 22.1 

15.1 2.6 
2.5 16.0 

2ri.o 1.7 

2.5 1ii.o 
1.9 21.0 
4.2 9.5 

4.5 ii.ii 
4.7 8.5 

28.1 1.4 
2.7 14.8 
3.5 10.4 
5.6 7.1 
5.2 7.7 
3.5 11.4 

7.4 i;',4 

4.9 s·.2 

3.8 1().5 

s:ii 11:4 

·5.3 7.5 
4.4 9.1 
8.6 4.7 
6.3 6.3 

5.9 <l.8 
2.6 15.4 

4.9 8.2 

40.61 39.0 
32.2 
46.6 
14.0 
56.0 
49.2 
78.4 
20.8 
12.8 
12.4 
9.6 

39.0 
23.0 
21.8 
11.0 
20.8 
21.6 
30.6 

4.6 
89.0 
40.8 
36.2 
51.0 
78.8 
22.8 
40.4 
9.0 

15.6 
22.8 
28.6 
56.6 
32.0 
23.2 
15.6 

117.2 
45.6 
35.0 
32.8 
36.6 
17.6 
30.0 
17.4 
52.2 
32.8 
46.9 I 

112.0 I 

12.5 
10.7 

9.1 

16.2 
18.1 
9.2 

16.8 

4.7 

lf).0 
18.9 
12.8 

10.1 
13.6 

5.1 
19.7 
14.4 
17.2 
12.8 
1_5.3 

13.6 
().8 

9.9 

15.1 

'4_5 
10.7 
13.2 
13 .. 7 

12.5 I 
12.0 

6.0 
s ·.o 

26.0 
6.5 

19.0 

4.0 
25.5 
17.0 
16.5 

13 .. 5 
15.0 

4.5 
15.0 
19.0 
13.0 
13.5 
20.5 

10.0 

5.0 

6.0 

8.0 

·5.0 
12.5 

9.5 
12.5 

2.36 147.5 3.54 
2.69 167.0 1.01 

2.56 160.0 4.70 
2.74 171.3 2.05 
2.62 163.8 0.26 
2.20 137.5 6.30 
2.61 162.8 1.62 

2.44 152.5 4.46 

2.67 167 .. 0 0.84 :;.:i 2.68 167.5 0.20 0 2.71 169.4 0.51 > tj 

2.87 175.6 1.53 
2.65 165.6 0.83 > 2.39 149.4 3.73 >-l 2.64 164.5 0.59 t>< 2.63 164.4 0.32 i>d 
3.89 243.0 1.22 H 

2.76 172.3 3.45 > r< 2.67 166.9 0.03 (fl 

2.79 174.4 0.52 0 
>rj 

2:44 152.5 11',43 

2.69 168.1 1.50 H 
(fl 

1:64 
(fl 

2.75 161.9 0 
d 
i>d 

2.66 166.3 
H 

1.33 
2.65 156.7 1.25 
2.62 163.8 5.25 
2.69 168.2 0.50 

2.71 169.4 0.67 



CONCLUSION. 

From a study of these samples of road mater ial and the results. 
of the t est s made on them, the following conclusions have been 
drawn. 

Limestone is the most abundant and most widely distributed; 
road material in the state; but unfortunately the t ests show that only 
about 38% of the samples of t his rock are classed as medium in 
wearing qualities, and about 62% are classed as low in wearing: 
qualities, or too soft for roads, except for very light traffic. These 
soft limeston es make a dusty road in dry weather and a muddy road' 
in the wet weather. The dust produced by the wear of traffic is 
blown away by the w inds or washed away by the heavy rains, so t h e 
stone is n ot protected by the dust from further wear. The automo-
bile traffic also r emoves this fine dust from between the stones and· 
the wind blows it away and causes the road to ravel. These condi-
tions can be improved by the use of oil and the wear will be lessened 
to some extent. Nearly all of the samples of limestone show good' 
cementing qualities and some ar e excellent in t his respect; this sug-
gest s their use for a foundation for permanent roads where they ar e 
abundant and cheap ; a har der and t ougher material, such as creek 
gravel, g r anite or rhyolite, being used fo r the wearing surface. A 
finely crush ed limestone of good cementing value might a lso be 
used as a bin der for creek gravel which is often deficient in binding· 
quality. There are also some localities where, for economic rea-
sons, the foundation of a road might be const ructed of a soft or 
brittle limest one and the wearing surface be construct ed of a harder 
and tough er limestone with better wearing qualities, w hich was not 
so plentiful or had to be trahsported a longer distance. 

The g ravels in t his state are derived from three sources, r iver s 
and streams, g lacial deposits, and residual deposits. From whatever 
source it may be derive d, it is usually t he h ardest material to be 
found in the locality wh ere it occurs as the softer materials have-
been disintegrated or worn away by the action of water and ice; it 
is ther efore usually a good wear ing material for r oad surfaces. 

The gravel found in rivers and streams, commonly called creek 
gravel, is usually smoother and more nearly round than that in 
either the g lacial or r esidual deposits, and conta ins very little or no· 
clay. The chief constituent of the creek grai el in central and south 
Missouri is ch ert or flint which does n ot have -good cementing quali--
ties . On account of the low cementing valu-i of t hese hard chert 
pebbles an d the rounded shapes of the stones most cr eek gravel does-
not bond r eadily when placed on the road; but remains loose until a. 
sufficient amount of loam, clay, or other fo reign matter ha, beem 
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carried onto the road to form a binder. The addition of clay will 
make a well bonded road, but this wiJI cause the gravel to pick up in 
very wet weather and the road surface will be broken up by freezing 
and thawing as the clay will hold a lar.ge amo.unt of. water. It is 
thought therefore that the addition of a finely crushed limestone, or 
other stone of good cementing value, wiJI greatly improve most of 
the creek gravels and form a well bonded and durable wearing 
surface. 

The glacial gravels in Mi,souri are usually imbedded in clay and 
sand and the percentage of clay and sand is usually so great as to 
make it undesirable for road purposes. When the clay exceeds 30% 
the gravel is considered undesirable. A part of the creek gravel in 
the streams north of the Missouri River is of glacial origin, having 
been washed down into the streams by the 'erosion of the gravel beds. 

The gravel which comes from the residual deposits are found 
throughout the Ozark region on the ridges and hiJls. This consists 
of angular fragments of chert or flint mixed with clay and it is 
known as hard-pan gravel or hill gravel. If the percentage of clay 
is not too great (less than 25 or 30 per cent) this material forms a 
hard and compact road surface. It is however easily eroded by 
water and requires quick and thorough drainage . On account of the 
clay holding so much water the road surface is liable to be broken 
up by freezing and thawing. 

The best rocks in the state for road purposes are the granites, 
rhyolite, and porphyry found in St. Francois, Iron, Madison, Wayne, 
Carter, and Shannon counties. These rocks all have good cement-
ing qualities and they are hard and tough enough to resist the 
wear of heavy traffic. 

T·hese tests are not to be considered as complete for all of the 
road materials of the state as some counties were not visited at all 
by the collectors and not all parts of the counties visited were ex-
amined; so there are many localities and many quarries in the state 
that are not represented in this bulletin. If any of the Highway 
Engineers, owners of quarries, or other citizens in the state inter-
ested in good roads, will send in samples of stone or gravel they wiII 
be tested by the Engineering Experiment Station and a report made 
on the results. 

INSTRUCTIONS FOR SAMPLING AND SHIPPING. 

In taking samples of stone from a quarry or ledge care should 
be taken to get a sound, fresh, unweathered sample representative 
of the interior stone. 

When all material in a quarry is of practically the same variety, 
texture, etc., one sample will suffice. If however there are different 
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varieties in the same quarry separate samples of each variety should 
be taken and a report made on the position and extent of each. The 
stone should not be finely crushed. 

In order to have sufficient stone to make the tests, samples 
should weigh at least 25 lbs. and one piece of each sample should 
measure not less than 3x-ix5 inches in order that a core may be 
drilled therefrom. 

The thickness of the ledge or the face of the quarry should be 
reported, also the extent of the country in which such stone is foun d. 
Report the name of the quarry, or the land owner's name, and the 
exact location of the quarry with reference to the nearest town or 
Post Office. 

Samples of gravel should be taken with the sand or clay just as 
it occurs in the stream or gravel bank. 

Ship in strong· grain bags or tight boxes and mark each sample 
so it can be identified with the r eport, which should be sent by mail. 
To insure prompt and sure delivery ship by prepaid express to the 
Civil Engineering Laboratory, care of the University, Columbia, Mo. 
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