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The bf"nefits of education and of 
useful knowledge, generally diffused 
through a community, are essential 
to the preservation of a free govern
Inent. 

Sam Houston 

Cultivated mind is the guardian 
genius of democracy • . • . It is the 
only dictator that freemen aclrnowl
edge and the only security that free
lucn desire. 

Mirabeau B. Lamar 



NOTE 

This report was originally made at the request of Dr. Wm. 
B. Olark, Ohairman of the Sub-Oommittee on Materials for 
Rapid Highway Oonstruction, of the National Research Oouncil, 
and comprised a detailed report on road materials available for 
use of the United States Army, in this state. The area covered 
that part of the statlil referred to by the Oouncil as "behind 
the front"; that is, the tiers of counties bordering the Gulf 
Coast, and the Mexican border. Practically the entire staff of 
the Bureau was put at work on this report during the summ('l' 
of ] 917. As it was found that similar data could be collected, 
with comparatively little additional work, for the whole state 
as well as lor the border country, the scope of the investigation 
Was enlarged to cover the entire state. A report on 
the area designated by the National Research Oouncil was 
completed in August, 1917, and copies were submitted to the 
War Department and to the Governor of Texas. Subsequently, 
under the direction of our Testing Engineer, Mr. James P. 
Nash, the data for the whole state were similarly compiled, and 
have within the last week been revised to date. 

, J. A. UDDEN. 
Member, Sub-Oommittee on Materials for Rapid Highway Oon

struction, National Research Oouncil. 
Austin, Texas, 
May 6, 1919. 



THE AVAILABLE DATA ON TEXAS ROAD MATERIALS 

JAMES P. NASH 

INTRODUCTION 

With the great impetus given to road construction 1n the 
United States, and more especially in Texas, in the last few 
years, the necessity of propcr methods in the constrnction and 
maintenance of our highways has been brought before the 
people. New methods of eonstruction and better handling of 
the old methods have brought much improvement to the roads, 
but even ·with these more efficient methods, the new type of 
transportation OWl' the roads within the past year or two has 
changed that ·which not long ago waS considered the standard 
of perfection. ·With the employment of engineers skilled in 
highway construction, there has been a gruw-iug demand for 
knowledge regardilng suitahle materials for the roads. In the 
past year, on accollnt of war eonditions and the various em
bargoes pla(~ed all the railroads against hauling l'oad materials, 
the use of local materials was fostered to the utmost. This was 
in many WHyS a good thing, for the reason that upon investi
gation it was found in many instances that deposit'> of satisfacl
tory material, equal to that whieh was ordinarily shipped in, 
were loeated close at hand. In any event, there is a decided ad
vantage in having a complete knowledge of the available deposits 
of materials for the reason that engineers unacquainted with 
local conditions are sometimeR employed by the counties in eon
structing the roads. They must, therefore, take local opinion 
and ideas to guide them in their specification and in the mate
rials which they use. 

When the war broke out, the lack of military highways, or in 
fact Wly improved highways, along the !border and the Rea coast 
of this country Rtood glaringly before the Council of National 
Defense. In an attempt to rectify the error of unpreparedness 
of the past, this body made efforts to ascertain the various de
posits of road mat.erial contiguous to the border and the sea 
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coast. The Director of the Bureau of Economic Geology was 
called j,Tlto service to acquire and compile data regarding the 
location of various materials, so that, should an emergency arise, 
making it necessary to move troops to any point along the bor
der ,01' sea coast, at least the advantage would be possessed of 
knowing where materials for constructing the roads could be 
found. The Director, immediately upon request from the 
Council of National Defense, sent out questionnai,res by mail 
and press thl'oughout the state to collect all information re
gardimg road materials, and this publication is the result of 
his efforts along this line. 

Besides data and tests already at hand, a large volume 
of information on deposits which were obscure was aequired. 
It can be seen from the method of collecting these data, that 
some of them may not be as reliable as could be wished, being 
in many imstances secured by parties inexperienced in matters 
of road construction. It is believed, however, that !by far the 
greater part of the information contained herein is reliable and 
accurate. Some of it has been published in a previous report, 
namely, Bulletin 62 of the University of Texas, entitled "Road 
Materials of Texas". It is believed that the information will 
be valuable as a nucleus for the 'Collection of still more compre
hensive and mure reliable data regarding road materials of this 
state. 

DESIRABLE PROPERTIES OF ROAD MATERIALS 

With the creation of the Texas State Highway Department 
in June, 1917, the movement for good roads in this state was 
greatly adva~ced, in that the matter of road building was placed 
on a state-wide basis, rather than on a county basis, as it was 
previously. State highways were planned to the extent of 
about 18,000 miles, which will form a network connecting prac
tically every important center within the borders of the state, 
and also form parts of a definite system of national highways. 
Following this, came the demand for properly trained highway 
engineers to carry out the construction of these state highways. 
This was necessary in order to comply with the provisions, of 
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the state and federal highway laws. The demands of traffi~ 

were such that the earth roads, previously satisfactory, would 
no longer suffice, since the automobile, and more recently the 
truck, must have a hard surface over which to tra,vel. This, of 
course, demands greater expenditure of public money and a 
more Mreful supervision of its expenditure. The aligilllllent and 
grading of roads were given more attention; the drainage struc, 
tures took a more permanent form, such as concrete and steel, 
where previously wood had been llsed; and the surface material 
was necessarily of a better grade. The latter is probably one of 
the most important considerations from the financial standpoint, 
as in the averagc road this item represents about one-half of 
the total cost. 

Ordinarily, the least thought is given to this question of 
materials, the argument advanced always being" We '11 use what 
we have". It is usually much easier to ship the materials frmn 
some deposit already in operation, than it is to investigate the 
local materials. It often happens that the latter are as good as 
any materials that can be shipped, if not better, and local ma
terial can usually be obtained at smaller cost. A great many 
roads have been planned and conti'acts let before any attempt 
has' been made to determine the material to be used. 

While it is not always advantageous tOo use local materials, 
it is believed that the matter is important enough to deserve 
considerable investigation on the part of the engineer to deter
mine what is the best material that can be obtained. After de
termining this point, more intelligent judgment can be given as 
to whether Or not the cost is such that it would pay him to use 
inferior material at a less cost. 

There are perhaps two or three times mOre gravel roads con
structed in this state thaln roads of any other type, and this is 
as it should be, since Texas is bountifully supplied with gravel 
for road construction. In recent years, however, the matter of 
surface treating of roads has been brought to the attention of 
road builders from the necessity presented by the fast moving 
automobile and truck, which soon tear up and disseminate the 
finer particles from the road surface to the surrounding fields. 

The surface treatment has proven quite satisfactory as a 
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maintenance proposition for these gravel r,oads, but as a rule, 
too much is expected from this type of bituminous mat construc
tion. After all, the road itself, under the bituminous mat, must 
support the traffic. It has beon found by experience that certain 
gravels are more satisfactory for the construction of these sur
face treated roads than others. The bituminous material, in 
order to be satisfactory, must have something to which it can 
adhere, and this is supplied by the pebbles making up the gravel. 
Fine silt or clay has not been found advantageous in this type 
of road, becanse, while the clay forms an excellent hinder for 
gravel, it prevents the bitumen from properly adhering to the 
body of the road-bed. The bituminous material adheres to the 
fine particles of the silt and clay, which under the vibration of 
traffic become loosened from the pebbles Rnd cause the mat to 
pick up nnder traffic. It has been f.ound that the most satis
factory gravel, not only from the standpoint of an untreated 
road, but more especially for OIle which is surface treated, should 
Bontain a greater proportion of pebbles bctween 1Ji, inch and 2 
inches than of other sizes. It is considered that the gravel 
should have between 60 and 70 per cent ,of pebbles which will 
gradc well from 14 inch to 2 inches. Aftcr all, it is these peb
bles which give the hody to the road, presenting a surface which 
will take the wear. It is necessary, of course, that the gravel 
should have sufficient finer particles of sand to fill in the in
terstices or voids between these larger pebbles so as to hold them 
in place, under traffic. A limited amount of clay is necessary 
to bind these particles together. 

Ordinarily, from the nature of the material, there is apt 
to be a larger percentage of the finer pebbles of sand 
and clay than is desirable. A gravel of this latter type 
will usually compact on a road and present a uniform 
surface, but it docs not present a surface to which bitumi
n.ous materials will adhere well. Another matter which is very 
important is to eliminate all stones which are too large; say, 
'2 inches or larger. Such large stones will invariably work to the 
surface of the road, causing it to be very rough and uneven to 
traffic. An irregular surface spells a quick deterioration of the 
road, because impact, the great destroyer of roads, is increased. 
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It can readily be seen that if a vehicle, heavily loaded, strikes 
a rock protruding from the surface, it causes an impact when it 
strikes and another impact when it drops off the top of such a 
stone. It has been demonstrated that the pneumatie tired auto
mohile has, comparatively speaking, little destructive inf!uenee 
UpOhl a properly surfaeed noad, but a solid-tired motor vehicle 
or a steel-tired horse-drawn vehicle will cause a road to de
teriorate yery quickly, especially when it is somewhat rough. 
This is due, in a great measure, to impaet. Therefore, it should 
be a paramount aim to eliminate anything 'which would tend to 
cause the surfaee to be rough. If a gravel is properly graded, 
up to two inches in size, all pebbles above this size should be 
screened from the gravel before it is plaeed on the road. ,Vith 
gravels eomposed of smaIler sized pebbles, S11Ch as one graded 
up to one ineh, the pebbles larger than this should ibe removed. 
In,other words, the idea is to have the material uniformly graded 
so that no stones will be to any considerable extent larger than 
the rest. Sometimes an attempt is made to place these large 
sized stones in the bottom of the road, but this is a mistake. 
The vibration of traffie causes the finer stones to flDW under 
them, causing these large stones to move upward and in a short 
while they protrude from tbe surfaee. 

As has been mentioned above, the surface treated road is 
dependent in a great measnre for its suceess upon the body of 
the road beneath. For this reason, where traffic is in any way 
heavy 01' dense, a special effort should Ibe made to have this road 
of a type which will successfully withstand the traffic imposed 
upon it. 

The crushed stone road is one whieh has been neglected to 
a great extoot in this state, prolmbly because of the prevalence 
of gravel. In Texas there are many deposits of good stone, equal 
to those found in most states in the Union. 'rhe limestones, as 
a whole, are satisfactory, but tbey have not been developed to 
any great extent, probably because the distribution of these 
roeks is not such that they can not he used over a wide territory. 
The deposits of trap rock are equal to those fOll1ld anywhere in 
the United States, but their nat111'al distribution is rather lim
ited, so that only one commercial plant exists in this state. 
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For paving purposes, the granites in the central zone in Llailo 
and Burnet counties are such that granite blocks for street 
paving and road work 'Can be supplied which would support 
traffic as heavy as any in the City of New York. Numerous 
sandstones have also been located, but they are not considered 
satisfactory for ordinary macadam roads. Those in East Texas 
usually lack uniformity in quality and are, therefore, not of any 
value, except perhaps as concrete aggregate in the drainage 
structures. 

For macadam road construction, those limestones having a 
coefficient of wear of more than ten, and a compressive stren2,-th 
greater than 10,000 pounds per square inch, are considered 
quito satisfactory rehere is a great number of places 
where these limestones can be used with a mobile crushing and 
screening plant. 'l'his usually requires a certain amount of 
equipment, not always possessed by the ordinary county, but it 
is firmly believed that this phase o·f road work will develop so 
that this method will be pursued much mOre than at the present 
time. There is no question but what a well constructed macadam 
road, surface-treated, will prove more economical than a gravel 
road, other things being equal. 

In determining the relative qualities a rock should have in 
order to be satisfactory in macadam road construction, its re
sistance to wear and compressive strength are the items given 
the most consideration. These two properties will determine 
the actual usefuLness of the material, although the other prop
erties are also important. A rock having a coefficient of wear 
of ten and compressive strength of over 10,000 pounds per 
square inch, is consi.dered as satisfactory for ordinary macadam 
01' concrete road construction. Where there is no better material 
available, it is oftentimes advisable to usc a rock having a co
efficient of weal' as low as eight, and a resistance to compression 
of 9,000 pounds per square inch. 

The toughness test bears an important relation to the other 
tests, in that a rock having a high toughness will show a high 
resistance to wear and hardness. The converse of this, however, 
is not. true, for a stone may hfl,ve a low toughness and be high or 
low in resistance to weal' or compressive strength. A granit.e 
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will usually be low in toughness on account of its granular struc
ture, but invariably shows a high resistance to wear and com
pressive strength. 'rhen top, there is another advantage in the 
toughness test, in that it gives some idea of the size of stones that 
should be used in constructing the road. For instanee, if the 
toughness of a limestone is somewhat low, as is usually the case, 
this can be offset by the use of larger pieces. In other words, 
the resistance to impact of a stone is in a great measure deter
mined by the size. A tough stone of small size will resist a blow 
equally as well as a large stone, low in toughness, As ean be 
seen from the results of tests, the Texas limestones are all 
rather low in toughness, so that they should be crushed in rather 
large pieces. 

The hardness test i,s of value as an index of internal wear of 
a stone in m:wadam road and surface wear in a concrete roaa. 
It is the measure of the resistance to separation of particles 
composing the stone. The pressure of vehicles over a macadam 
road surface causes local compression of the macadam and hence 
there is a slight movement of the individual stones on one an
other. This in tmn CRUSes. a wearing action or the stones in the 
road, and their resistance to the wearing action is determined 
by the hardness test. In the case of the concrete road, this 
wearing action is entirely on the surface; as the road is a mono
lith there is no movement of the individual stones. A rock having 
a hardness of fourteen is eonsidered satisfactory for ordinary 
road building, Where traffic is light, a lower hardness will do, 
but eleven or twelve is about as low hardness as should prove 
economical to use, 

The absorption and weight per cubie foot give an index of the 
relative density of the rock. The latter, however, is userul in 
checking up quanti tieR. When'the percentage of voids is known, 
the weight of the broken stone cnn be detel'mined. On tile otber 
hand, if the weight of the crushed stone is known, the voids can 
be determined. 

The advisability of construeting conerete roads is now seldom 
questioned, especially for hea\ y traffic. In this type of construc
tion gravel or crushed stone can be used equally as well, al
though it is believed that good wear-resisting stone is more to be 
desired. With the latter, the surface has a tendency to wear 
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more uniformly as all the stones are of equal hardness, but with 
the Texas gravel, this is seldom true. 'With this type of road, 
however, much greater skill is necessary in the proper manipu
lation of the materials and the proper selection of them. Here 
again, the aggregate should be well graded and of such size as 
to present a good wearing surface. It is necessary also that this 
be the case from the standpoint of strength of the concrete. Ma
terials for a concrete road are usually selected with more care 
than is the case with the gravel road, for the reason, perhaps, that 
results are more disastrous from a failure of this type of con
struction. Not only must the coarse aggregate be selected with 
intelligenee and care, but likewise the sand, and, needless to say. 
the cemcnt. A coarso, weU graded sand is considered the best, 
but it must also be free from clay or earthy material. Probably 
the greatee amount of poor results from conerete road construc
tion due to materials, can be traced to coatings on the aggregate. 
rrhis is especially the case where gravel and sand arc used, rather 
than where stone is used in the construction. 

Proper grading of the coarse aggregate is essential. 'With 
crushed stone this is more apt to be obt.ained t.han wit.h gravel, 
as the former can be regulated in a great measure in the art.ificial 
preparation necessary. Aside from this grading and clean con
dition of the aggregat.e, it is necessary that it have the wear
resisting qualities already mentioned. To a certain extent, the 
strength and wear-resist.ing qualities of the mortar should be 
equal to those of the coarse aggregate to the end that they both 
wear equalJy, thereby keeping the surface at all times in a uni
form condition and thus reducing the chances for impact. Many 
gravels, being composed of hard and soft pebbles, produce a con
crete road that will wear rough, due to the softer pebbles wearing 
away and leaving the harder ones protruding from the surface. 
These protruding pebbles are sOOn knocked out of the road bed, 
leaving a defective surface. 

GENERAL DISTRIBUTION OF ROAD MATBRIAT~S 

As a general proposition, the most prevalent material in the 
state for road building is gravel. This is a very good thing for 
the reason that a large mileage of medium traffic roads can be 



General Distrib~ttion of Road Materials 13 

constructed with this material at a minimum cost. Furthermore, 
where this gravel and sand can be washed free of clay and other 
injurious materials, it can be successfully used as a concrete 
aggregate for bridges, culvel·ts, or even concrete roads by the 
addition of cement and water. Thus it can be seen that we have 
available in gravel not only the material for the lighter traveled 
roads, but also one that may be used with correct handling for 
heavy traffic construction. Besides the gravels, there is an 
abundance of limestone over a considerable area of the state. 
While much of thc limestone is not satisfactory for road con
struction, the hard and tough varieties make exeellent roads. 
Along the coast eountry there is a dearth of suitable material, 
but shell dredged from the Gulf has supplied in part this lack 
of material for the lighter traveled roads. In certain restrieted 
Ioealities of the state, there is an abundanee of granite suitable 
for the making of granite blocks, although up to the present 
time this has not been w:led to any great extent in the state. Most 
sandstones are in inaeeessible localities or are not sufficiently 
indurated and arc of variable ehal'acter, so that little hope can be 
cntertained fol' thcir usc. There is, however, in this state a 
material that for heavy traffie road eonstruetion is unsurpassed. 
This is the basalt found as instrusives in a few localities along 
the Balcones escarpment. Caliche found in some parts of the 
state has been used for roads in the absence of other materials. 
Sand and clay suitable for the construction of s:md-clay roads 
are found in a number of Ioealities. They are, however, strictly 
of local impol'tm;ce, as a road constructed of any but local mate
rials of this kind is not economieal. 

Considering the location of the various materials a little more 
definitely, it will be found that along the eoast and paralleling 
it as far i.nland as one hundred miles, there are practieally no 
natural deposits of satisfactory road materials, so that the matter 
of constructing first dass highways in this eountry is a question 
of importing materials. The most acees,sible material is the shell 
dredged from the Gulf. This has certain disadvantages under 
modern traffie which must be considered before using it. With 
the addition of moisture, it compaets well under traffic into a 
hard, dense surface, but under eonsiderable automobile traffic, it 
becomes very dusty and blows away, so that it is necessary to 
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continually replace it in order that the road be kept in anything 
like a satisfactory condition. Under considerable rainfall, it is 
apt to become rutted and pocketed. It can be seen, therefore, 
that to make it satisfactory 'under our modern traffic, and espe
cially where motor trucks must be moved, it is necessary that the 
surface be kept free from excesgive moisture and also that the 
dusting of the surface be prevented. For the lighter traffic 
roads, a surface ma.t of bituminous material has given a degree 
of satisfaction in meeting these conditions. Under heavy traffic, 
however, it is believed that a surface course having sufficient 
body in it~elf to withstand the shearing action of the traffic wiU 
be necessary. That is, the surfaee eourse should be at least two 
inches in depth, if of a resilient material such as bituminous 
macadam; and should have a greater depth, if of a non·resilient 
material such ag concrete. 

Farther inland, sands and clays are encountered, but they are 
only satisfactory under light traffic, for the reason that practi
cally all the ~and in this region is very fine in character, giving 
roads little stability. Toward the Louisiana line, the material 

'acquires a ferruginous nature, which gives it better binding 
properties when compacted. 'Where gravels are found in this 
locality, they are composed of pebbles, all of which are small in 
size, and, under strict interpretation, are considered as sand
cla,ys, being composed for the greater part of sand below one
fourth inches in size, and clay. 

A narrow strip of indurated sandstone parallels the coast at a 
distance of about one hundred and fifty miles inland. It is 
approximately two hundred miles long. This <;andstone VIJ,1'ie8 
from a fine qua,rtz sand to a hard, quartzitic rock within the 
same ledge; sometimes but a few feet will contain all degrees 
of the induration, from the sand to the quartzite. 'rhe harder 
varieties, where found sufficient in quantity and nniinmity to 
warrant use, should prove to be a good coarse aggregate for con
crete road construction. For other types of road this 111ai erial 
would not be so satisfactory. It has been found that biLumjnous 
materials do not adhere well to stones of this nature; and further
more, in plain water-bound macadam construction, the "ock has 
practically no cementing value, so that except for its merits as 
concrete road aggregate, t.his material has little to recommend 
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it. The softer varieties when properly handled will prev€: HaLiR

factory as a concrete aggregate for bridges and culverts. 
'1'his sandstone deposit marks in a general way the area in 

which gravels may be found. As might be expected, for the most 
part the gravels in this section are made up of pebbles small in 
size and more nearly resembling sand-clays than gravels, from 
the standpoint of road construction. These gravels are mainly 
composed of flint and quartz pebbles with considerable good 
binding clays, and for light traffic are very satisfactory. Further 
inland as the Missouri, Kansas and Texas Railroad is approached, ' 
the coar,ser graded gravels arc found, which are more substantial 
road materials for the reason that the pebbles are larger and 
give more body and wear to the road surface. The coarser 
graded varieties are generally composed for a considerable part 
of limestone pebbles mixed with the quartz and flint, but there 
are large quantities of gravels consisting exclusively of lime
stone. These are quite satisiactory for road construction after 
they have been compacted. 

Running in a general north and south direction through the 
center of the state are found the m.ost suitable limestones, espe
cially those in the northern section of the state in the proximity 
of 'Vise County and southwest. In the region south of Lampasas 
and southeastward to Marble Falls, are found some of the hardest 
and toughest limestones in the state. The best limestones that 
have been tested have come from this locality. Strictly speaking, 
the material in 'question is a dolomite, which is merely a lime· 
stone with some of the calcium replaced by magnesium. Exten
sive areas underlain by this rock occur also on the Pedernales 
and on James River. 

In this region, contered around Llano and Burnet ('ountles, are 
also found the granites and gneisses. The close-grained varieties 
of these granites are suitable for making granite paving blocks 
and have been used to a limited extent for this purpose. It is 
reported that they have given satisfaction. Granites are not as 
satisfactory for the construction of bituminous roads as could 
be wished, for the reaSOn that their crystalline structure, unless 
very fine, malres them low in toughness, and therefore they do 
not wear well. A hard gneiss such as found in this region, how
ever, will make a satisfactory bituminollS road. In fact, in many' 
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parts of the United States, this material is classed commercia.ily 
as trap-rock and has proven as satisfactory as the latter material 
for bituminous road construction. At the present time, these 
rocks arc somewhat inaccessible to the r~,ilroads and have little 
importance from a commercial standpoint. 

'Vhen these granites are weathered and disintegrated, thcy 
break up into so-called granite gravel, which has proved very 
satisfactory for road construction. This is due to the fact that 
the pebbles are sharp and angular, causing them to interlock to 
a considerable extent, as in a macadam road. They also contain 
some good binding clay which has been produced by the breaking 
down of the feldspars in the granite, The average material, how
ever, is composed of stones rather small in size, mostly below a 
three-fourths inch sieve. 

In the southwestern portion of the state, in the vicinity of Del 
Rio, are found limestone gravels in the beds of the rivers and 
also exposures of fairly hard limestones. Along the bordel' in 
West Texas near the Big Bend country, there is an ahundm,ce 
of good road material of many kinds, including trap-rock, hard 
limestone, and gravels. In this country, however, at the pl'ef:lcnt 
time, there is little demand for high-class roads, SO that they are 
not of any great importance. In the Panhandle aIld the terri
tory south of the Panhandle, there is, practically speRking, no 
material suitable for road construction, except for a few isolated 
gravHl deposits. In this country, however, the earth roads have 
proved quite successful in handling' the traffic. 

ROAD lV[ATERIALS BY COUNTIES 

ANDE1~SON COUNTY 

Situated in the northeast part of the state, this county lies in 
the sandstone region and the road materials found here are of 
this nature. Some more or less disintegrated sandstone is to 
be found, but the material which will probably prove more eco
nomical is the sandstone gravel. Care, however, must be exer
cised in the selection of these gravels for the reason that many 
of them are composed of badly decayed pebbles, which under 
heavy traffic, become broken up and soon disintegrate into a 
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dust. Where the pebbles are hard and fairly large in size, 
gravels of this nature make excellent roads for the reaSon that 
the iron oxide supplies good binding mat~rial. Several gravels 
have been tested in this county as follows: 

MEORAmOAL ANALYSIS 

No.1 No.2J No.S No.' 

---,------~------I--------

Matedal retained on the 2-incb eicv!I ____________ 0 
Material retained on the l-inch sieve ________________ 3_0 
Materia.! retained on the 'h-inch sieve _____________ 13_6 
Material retained on the 'h;inch sieve _____________ 58.0 
Material retained on the .OSS-ineh sieve ___________ 75.Z 
Material retained on the .On&-ineh sieve ____________ 88.1 
Material retained on the .OO58-inch sieve ____________ 87.6 
Matarial retained on the .002!1-inch sieve ____________ 00.' 
Material passing the .0029-inch sieve________________ 0.6 

100.1 

O'ementlng Value on: 
Material over 'h inch in 8Ize _________________________ Excell. 
Material under 'h inch in aize________________________ Good 
Material as received__________________________________ Good 

o 
1.1 
3.3 

83.0 
65.8 
88.2 
91.8 
97.2 

.7 

100.2 

o 
o 

18.1 
64.8 
!O.2J 
~1.2 
52.1> 
00.11 
2.3' 

Good 
Excell. Excell. 

o 
o 
11.11 

36.3 
52.' 
69.1 
78.3 
81.' 
1.3 

Poor 
Good 
Good 

No. 1. This material was found on the property of T. B. Green
wood, 1'4 miles east of Pasey Bridge Road, Anderson County, [rom 
Palestine. This sample is composed of rounded fragments of 
ferruginous sandstone with a large amount of sand and some clay. 
It should make a fairly satisfactory road building material due to 
its excellent binding properties. 

No.2. This material was taken from the city property, Pales
tine, ,about 1 mile northeast of Sycamore St., just outside the city 
limits. It consists of small fragments of a ferruginous sandstone 
with very little clay. Due to its very good cementing value, this 
material should prove satisfactory as a binder course fo)' roads 
having a foundation course of larger material. 

No.3. This material l'lias talwn from city property, Palestine, 
on Spring St. The sample is a sand clay composed of fragments 
of sandstone with considerable clay. This material should make a 
satisfactory sand clay road, but necessarily lacks the wearing 
qualities of a gravel road. 

No.4. 'rhis material was taken on the F. H. Devenport prop
erty, about 2 miles northeast of Palestine, on Neches Road, Ander
son County. It is a sand composed of fragments of ferruginous 
sandstone and considerable clay. It should prove satisfactory in 
sand clay construction, though it lacks the permanence of a gravel road. 
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AKGELIKA COUNTY 

This county lies at the cdge of the sandstone deposits of the 
eastern part of the State. One material found in this county is 
loosely cemented quartzite and a semi-quartzitic sandstone. 
These deposits make up two isolated hills surrounded by low bot
tom land,s in the valley of Shawnee Creek from 14 to V2 mile 
above its junction with the Neches River. 'rhe shipping of this 
material might possibly be over the Carter-Kelley Lumber Com
pany's tram, eonneeting at MaIming with the Shreveport, Hous
ton, Gulf Railroad. It is not considered a good road material, 
however. 

A gravel known to be located at Flat Prairie in the vicinity 
of mile posts 108-110, inclusive, of the 'I'cxas & New Orleans 
Railroad. It contains great quantities of angular and sub-an
gular fraglllents of silieified wood. The shipping facilities are 
the Enal and Windom sidings on the Texas & New Orleans 
Railroad. 

A'l'ASCOSA COUNTY 

This county lies also at the edge of the sandstone area. The 
sandstone and limestone in this county are rather poor material 
for road construction. The only limestone noted here is a white 
porous limestone on the hills from Lenz to Campbellton, which, 
if fonnd satisfactory after examining the deposit, could be 
shipped over the Smn Antonio, Uvalde & Gulf Railroad. 

A deposit of gray, flaggy sandstone about five feet thick, is 
located about 1-10 mile southeast of the junetion of Falls City
Campbellton and Oakville-San Antonio roads, while at the junc
tion of these two roads, a 10 foot deposit is found. The shipping 
pr>int for these materials, should they prove of use, would be at 
Campbelltoln or Rhodo on the San Antonio, Uvalde & Gulf 
Railroad. 

A deposit of sandstone, forty feet thick, is located Vh miles 
southeast of Campbellton on the Campbellton-Brown City Road. 
This material could ibe shipped from the same point as that 
mentioned above. At a place seven miles south of Campbellton 
in a bluff on the Atascosa Creek and % mile south of Old Whit-
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sett's ranch house, is a deposit of sandstone from twelve to 
fifteen feet thick. 'rhe shipping point of this material would 
be Whitsett on the San Antonio, Uvalde & Gulf Railroad. 

A sandstone eonglomerate from this county was tested. The 
material was found about two miles northwest of New Pleasan
ton, on the Crystal City division of the S. A. U. & G. R. R. 
The results of the test follow: 

Wt. per Water Per cent. French 
cu. ft. abs. lbs. of coef. ot 
Solid percu.ft. wear wear 

Cement- Compres· 
Hard· Tough· lug sion lbs. 
ness ness Value per sq. In. sP. qr. 

----I------~--------- ---
2.80 175 2.14 27.61 1.4 18.5 good '7,60() 

This sample was sent to the laboratory by Edward Gillon. The 
test shows this to be a hard rock, having very low toughness and 
resistance to wear and good cementing value. It has rather low 
resistance to compression. Not recommended as a road material 
or for railroad ballast. 

AUSTIN COUN'l'Y 

A clay gravel owned by 1lv. A. Mattbace, located 1;3 mile 
south of the Bellville-Hempstead Road and 1 ~6 miles northeast 
of the G. C. & S. F. Railroad depot at Bellville on the T. P. 
Stephenson survey, was used on the streets of Bellville. The 
shipping facilities are not as good as could be hoped for, as the 
deposit is one mile east of the G. C. & S. F. Railroad, and 11;3 
miles from the station. A small sample of this gravel on hand 
indicates that it is a well-graded flint and quartz gravel with 
some sand and elay. vVm. H. Kluever, roadmaster of the G. C. 
& S. F. Railroad, is reported to have recommended it as a 
good ballasting and road gravel. 

BEE COUNTY 

No materials have been tested from this eounty, but there are 
several deposits of gravel and limestone worth while examining 
for their value as road materials. One white limestone is listed 
at the town of Mineral, but this is about eight miles from a rail-
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r.oad, so that should it be found to be .satisfactory, which is 
doubtful, it could only ibe used locally. There are also numerous 
sections of white limestone from four to five feet thick between 
Beeville and Orangedale. A lime conglomerate with pebbles of 
siliceous rock two to five inches in diameter is found on the hills 
between Orangedale-lVfinerai Road. Between Caesar and Mon
teoia is a thin deposit of fJjnt gravel, but this is located over 
five miles from the San Antonio & Aransas Pass Railroad. 

BELL COUNTY 

The only rock listed from this county is a deposit of limestone 
seven miles west of Belton, three miles east of Nolanville, and 
1/2 mile south of the Santa Fe Railroad em the John Hughes 
Survey. The property belongs to lV1. E. Whitmire, R.F.D. No.7, 
Belton, Texas. Thc nearest railroad is the Santa Fe, liz mile 
to the north. The deposit has.never been worked, but is reported 
to be of considerable size, being one hundred feet high and one 
mile Iotng. A small sample on hand indicates that the rock is 
soft and not suited for road construction except, perhaps, for 
very light traffic. No tests were made, however. 

A number of deposits of gravel have been investigated by 
W. S. McGregor and are given here as reported by him. No 
samples were submitted for tests. 

1. A pit owned by W. S. McGreger at Grace Spur on the M. 
K. & T. Railroad, lh mile south of Little River Station: a very 
high grade of concrete gravel and about 200,000 cubic yards avail
able with trackage. 

2. A pit at Midway, five miles west of 11'emple on the Santa Fe 
Railroad, owned by the Quality Stone and Gravel Co. of Temple: 
contains about 300,000 cubic yards of fine concrete gravel and hal'! 
trackage. 

3. A pit near Sparks, on the land of Alber,t McKay, Sparke, 
Texas: contains a good deposit of road gravel, which has not been 
tested out thoroughly but estimated to contain about 150,000 yarda 
of gravel. There is no trackage at prosent but the deposit is only 
about 100 yards from the M. K. & T. H. R. 

4. One and one-half miles south of 'Sparks, there is a deposit 
of gravel half of which is road gravel and the other half is con
crete gravel. It is within 100 yards of the M. K. & T. Railroad 
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and is owned by a brother of Dr. V. E. H. Reed of Holland, Texas. 
5. One mile north of Holland, Texas, the M. K . .& T. Railroad 

divides a gravel deposit on the farm of Mr. Duncan of Bartlett. 
Gravel has boon taken from this deposit for road construction, 
but there is a somewhat limited quantity, only 60,000 yards being 
available. No trackage exists, but the gravel is right off the rail
road. 

6. Near Sparks, there is a fine deposit of concrete gravel on 
the farm of Ex-Governor James E. Ferguson, some of which has 
been used on the roads in the vicinity, with success. 'fhere are 
possibly 200,000 yards of gravel in the deposit, but it is about 
one mile east of the M. K. & T. Railroad. 

7. On the McGregor pit at Grace Spur, south of Little River, 
there is a deposit of good road gravel owned by- Senator J. B. 
Buchanan of Temple, which contains approximately 200,000 cubic 
yards and is about 1,000 feet from the M. K. & T. Railroad tracks. 

8. Geo. Beard of Little River, owns a deposit of good gravel 
near Graee Spur, about 1,000 feet from the M. K. & T. Railroad. 
This contains approximately 60,000 cubic yards of gravel. 

The following gravels from this county were tested and re
sulted as follows: 

MEOHANICAL ANALYSIS 

r No.1 No.2 No. I No. , No. II 

------------
Material retained on 2-lnch sleve ____________ 0 0 0 0 0 
Material retained on I-inch -sleve ___________ 6.3 15.0 1.9 12.0 ~.~ 
Material retained on 'h-inch siev9 ________ 19.7 46.5 16.7 83.6 12.0 
Material retained on 'Is-inch sieve ___________ 6~.1 75.1 '11.2 6S.0 53.7 
Material retained on .033-inch sleve _________ 7S.() SO.4 00.5 81.6 68.S 
Material retained on .0nO-inch sieve ________ SO.9 82.9 97.0 93.2 U.~ 
Material retained on .OO58-inch sicve ________ 81.9 84.2 98.9 94.9 77.4. 
Material retained on .OO2!)-inch sicve' ________ 82.8 84.6 99.2 115.6 79.0 
Material passing the .0029-inoh sleve _______ 16.9 15.7 .1 ~.~ 21.0 

------ ---------'l'otaL ____________________________________ 99.7 100.3 99.S 100.0 100.0 

O~mentlng Value on: 
Material over % inch iII: size ________________ Poor Good Poor Good Excell. 
Material under 1",. inch in size ______________ Fair Ti:xceli. Fair Excell. Excell. 
Material as received _________________________ Poor Good Poor Excell. Excell. 

No. 1. This sample was sent by Mr. E. A. Kingsley, Temple, 
Texas, from the Murray pit, four miles east of Troy. The e;ravel 
is composed of fragments of limestone with a large amount of fine 
calcareous material. It contains too much fine material and not 
enough large stones to be satisfactory in gravel road construction. 
Should make a good binder course on a foundation of larger 
material. 

No.2. Sample sent to laboratory by Mr. E. A. Kingsley, Tem-
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pIe, Texas, from the pit of .T. S. Fowler, six miles west of Temple, 
near the old Howard Road. The gravel is composed of more or 
less rounded fragments of limestone with considerable calcareous, 
fine material. It should prove satisfactory as a road gravel. Its 
durability would be greater, hcwover. if it contained more stones 
between one and two inches in size. 

No.3. 'Sample from the McGregor Gravel Co. of Temple, 
Texas. The gravel consists essentially of hard pebbles of lime
stone, with some quartz sand. The stones are covered with an 
iron oxide clay. The material contains too much small stones to 
be recommended for road construction. It might prove satisfactory 
under light traffic. 

No.4. Sample from pit near Midway on the south side of the 
road. The test was made by the Office of Public Roads at Wash
ington, D. C. Sample consists essentially of large rounded frag
ments of limestone, quartz, and calcareous shells with a consider
able amount of calcareous sand. The percentage of fine material 
in this gravel is too low for best results in gravel road construction. 

No.5. Sample from pit on the Santa Fe, north of road at Mid· 
way and owned by the Santa Fe. The tests were made by the 
Office of Publh, Roads at W'ashing~,nn, D. C. Sample consists 
essentially of rounded fragments of limestone and quartz with a 
large "mount of ferruginous quartz sand and clay. Gravel con
tains too much fine materj'al to be satisfactory for use in gravel 
road constructIon. 

BEXAR COUNTY 

A limestone quarry was reported hy the owner, D. M. Picton 
Company of Port Arthur, Texas, to be producing about 1,000 
tons of rock per day. This qua1'l'y is on the San Antonio & 
Arallsas Pass Railroad, 20 miles west of San Antonio. This 
stone has been used in the construction of some of the streets in 
San Antonio. No test has been made. 

A,nother limestone at Olga, fourteen miles west of San An
tonio, on the San Antonio & Aransas Pass Railroad, was reported 
by Joe Beckman, 117 "Vest Euclid Ave., San Antonio, the owner 
having received the blue ribhon at the St. Louis Exposition for 
the best lime burning rock in the United States. At one time it 
was used for this purpose, but at the present time it is not 

,operated. 
Several gravels ,yere tested and the results are given below 

together with tho locations of sampled deposits: 
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MEOHANICAL ANALYSIS 

No. 1 NO'. 2 No. 3 No. , 

-------
Material retained on 2-inch sieve _________ .. ___________ _ 10.6 0 0 G.g 
Material retained on I·inch sieve ____________________ _ 27.1 0.2 38.4 21.7 
Material retained liz· inch sievc ____ --_________________ _ 47.9 3.8 49.9 89.7 
Material retained on l,i-lnch sieve ________________ _ 78.5 54.8 65.9 00.3 
Material retained on .o.33-inch sievc _________________ _ 87.6 81.3 73.9 U.S 
Ma teriaI retained on . ffi16-inch sieve ________________ _ 91.7 89.8 77.8 85.6 
Material retained on .OOoB·inch sieve ________________ _ 93.1 92.1 79.4 88.9 
Material retained on .OO29-inch sieve _________________ _ 93.5 92.7 80.5 gO.7 
Material passing the .OO29-ineh sieve _______________ _ 6.7 6.7 W.O 8.g 

------------. TotaL ___________________________________________ _ 100.2 99.4. 100.1 W.O 

Cementing Value on: 
Poor Poor Poor Poor 
Fair Poor Good Poor 

Material over 'k inch In size ______________________ _ 
Material und('r % 'inch In sizc ____________________ _ 
Material as received _________________________________ _ Poor Poor Fair Poor 

No.:t. This gravel was taken from a hill west of Leon Creek, 
7 miles west of San Antonio. It consists of rounded fragments of 
hard limestone fairly well graded. It should prove satisfactory in 
gravel road construction. 

No.2. This gravel was taken from a hill west of Leon Creek, 
Castroville Road, much used as top dressing on local roads. It is 
composod of more 01' less rounded fragments of limestone over 75 % 
of Wl1ich is sand. This material is not recommended as a road 
building material. To be satisfactory it should contain about 70 % 
of stones between ¥S" and 2" in size. 

No.3. Prospect Pit, 4112 miles east of San Antonio, and about 
~ mile north of St. Hedwig's Road neal' the east bank of Salado 
Creek. This gravel consists of large rOllllded fragments of flint 
well graded down with a large amount of clay. The material under 
2" sieve only, was used for this test as the stones above this size 
should be removed from the material before it is used in the roads. 
A satisfactory road material. 

No.4. Six miles southeast of San Antonio, and about 50 yards 
south 01" Gonzales County Road. This material contains fragment!!! 
of soft limestone with considerable calcareous sand. Due to the 
soft nature of the material making up this gravel, it is only 
recommended for very light traffic roads. 

Bowm COUNTY 

E. W. IIookingc: and associates, of Nash, Texas, own a gravel 
pit six mi.les west of 'l'exarlmna amd % mile north of the Cotton 
Belt Railroad on the Eylau-Texarkana Road. During 1916, 
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there were about five hundred culbic yards of this gravel pro
duced. No tests have been made. 

Another pit one mile east of Texarkana, .on the St. L. & 1. M. 
S. R. R., and still another pit three miles west of Texarkana 
on the S. L. & S. W. R. R., belong to Young and F. Low of 
Texarkail1a, Texas. These pits load about seventy-five cars of 
gravel per day. Some of the gravel was used on the roads in 
Bowie, Harrison, and Red River counties. 

BRAZOS COUNTY 

Some soft and hard limestones are located southwest of Milli
can on a spur of the H. & T. C. R. R. This belongs to the Texas 
Rock Company of Beaumont, W. E. Sampson, Manager. About 
ten' CM'S of this material are produced in a day, primarily as a 
concrete aggregate. It was used for the base of the Brazos 
County roads. No tests have been made on the material. About 
one mile from Yuma, on the 1. & G. N. R. R., is located: a gravel 
deposit belonging to J. D. Steele of Millican, Texas. The pit has 
never been worked, but is close to the 1. & G. N. tr.acks It is 
reported to be very similar to the gravel used on the Brazo$ 
County roads. The deposit is about nilne feet in depth and of 
considerable extent. 

BREWSTER COUNTY 

Most of the materials satisfactory for road construction in this 
county are igneous rocks, that is, those rocks formed by the 
cooling of the molten materials from the ill'terior of the earth. 
The fine grained 'varieties of these rocks, such as the dirubases 
and basalts, are considered the best type of stone for road con
struction to be had. The granites are of 0rystalline structure 
and are consequently leRs desirable for road construction. Some 
,of the locations of these igneous ,rocks are given here. An un
·determined igneous rock is located twelve miles east of Ter
lingua at the Maverick Mountain. 

A large number of porphyries is found in thh county. In 
Santiago is located a syenite porphyry, 1,650 feet thick, while 
in the near vicinity of the peak is a number of other deposits. 
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Two locations of this material are found in the Mt. Ord Range, 
three or four miles west of Oapt. James' ranch-house, just north 
of the old Marathon-Alpine Road. Another syenite prophyry is 
located in Iron Mountain, north of Marathon. A small quarry 
has been opened on the south face. '1'he Rosillos Mountains 
'Contain considerable feldspar-porphyry and north of Banta 
Shut-up around Stillwell's ranch is located another. The north
eastern projectlon of the Ohisos Mountains, extending over sev
eral square miles, is a mass of porphyritic andesite, also the 
Corazones Peaks are composed in part of a porphyry. A quartz 
porphyry forms the: rim rock of the Ohisos lYljountains rising to a 
height of more than two thousand feet and covering eight to ten 
square miles. It forms the top of Emory- Peak. A heavy sheet of 
lava forms the high bench east of Ash Gap and north of Ward 
Gap, while thinner flows of lava with vesicular structure are 
located between ,oak Gap and Ward Gap. A black porphyry 
known as Black Peak rises from, the plain about four miles 
northeast of Box Spring. 

A small outcrop of rhyolite is found in the vicinity of Dog 
Canyon west of the junction of Oalamity and Maravillos Oreeks, 
while another light-colored, very hard, silicified rhyolite is found 
at Study Butte and Black Mesa in the 'l'erlingua District. 

A seventy foot sill of andesite is exposed in a line of hills 
extending to the southeast from the east side of Terlingua 
Oreek opposite Dryden's Ranch. 

To the east of the Ohisos Mountains a diorite is found. It is 
particularly conspicuous on the west side of the Sierra del 
Carmen and about three miles east of Mailbox Tank. It is about 
fifty feet thick at a point about four miles east and one mile 
north of McKinney Springs. A sill along the west side of Maris
cal Mountains and a number of smaller dikes and sills in the 
vicinity of the Ohisos Mountains are found. 

A number of trap rocks is found in this county that should 
be worth while investigating. Small knobs of diabase are located 
between the head of Maravillas Oanyon and the Marathon Basin. 
Basalts are found in the Clay Mountains near rl'erlingua and in 
the foot hills of the Mesa de Anguila near the Grand Canyon of 
Saint Helena all the Rio Grande. This is a dense, black, coarse
grained rock. Another basalt is found at the Bee Oave 'rank 
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and southward on the road from Marathon to the mouth of 
Stillwell Canyon, also between Maravillas Canyon and the 
eastern base of the Sierra del Carmen. 

A phonolite is found in the California Hill, near Terlingua. 
This is greatly weathered, greenish grey, rather fine-grained and 
porphyritic and when fresh, breaks with conchoidal fracture. 

Various volcanic rocks are found in the vicinity of Terlingua, 
California Hill, Clay Mountain, Black Mesa. Many other local
ities are known along Fresno Creek, two small mesas near 
McKinney mine, and a lava flow 1 1-2 miles north of this mine. 
Lava is common in the valley of Terlingua Creek. There are 
several hundred feet of lava at Cigar Springs Mountain, forty 
feet of lava at Study Butte east of Terlingua Creek. A high 
plateau of volcanic rock extends from the Davis Mountains to 
Fresno Canyon sloping graduaUy southwards from the Alamito 
great lava flows along Fresno Canyon. A hard felsitic lava is 
located in the Smuggler's Canyon on the west side of Burro Mesa. 

'rhe roads around t.he camp of the Chis08 Mining Company at 
Tel'lin[(u?t are surfaced with a lime shel1 taken from t.he mines. 
It is estimated that the daily output is about two hundred tons 
per day. 

Some gravel is also found in this county. One deposit on the 
west side of Tornillo Creek and northwest of Boquillas is found 
in an oval area about twelve miles long and four miles wide. In 
Rice's Canyon gravels arc plentiful, but most of the gravels ill 
this general region are found in terraces at the junctions of 
tributaries with the main stream and in arroyos. 

BROWN COUNTY 

The only material on record from this county is a limestone 
from 1-2 mile southwest of Brownwood, owned by Hall Brothers, 
and operated by M. J. Hall, Brownwood, Texas. It js reported 
that the Santa Fe Railroad contemplates putti:r:g in a Cl'usb~r 

to use the stone for ballast. \Viih the present eqnipment the 
plant can turn out about two hundred yards of material pel' day. 
While no complete tests have been made on this material, a 
partial test made in the laboratory resulted as followi'l: 
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Spec. Grav. Wt. per cu. ft. Absorption Ibe. per cu. ft. Orushin" Strength 2·inch cube 

2.70 168 0.54 18,300 1bs. per sq. In. 

While these tests are too incomplete to warrant making a 
rMommendation of the material, the high crushing strength 
would indicate a favorable test. 

B URLr~SON COUNTY 

Some rock (not named) belonging to the Texas Roc;k Company 
of Beaumont, Texas, is located one mile north of Sand Pit and 
about % mile from the Santa Fe Railroad. This deposit has 
never been operated. 

A sandstone belonging to lVII's. lVI. L. G. Stone is located V,1 
milo from Sand Pit on a spur of the G. C. & S. F. Railroad. 
Some of this rock has been used in jetty WOl'k. 

Another sandstone, located one mile north of Clay Station, 
at Koontz Hill and a lew yards east of the public road, belongs 
to Mrs. 1\1. McCreory, Iudepelluence, 'I'exas, and R. Kaye, Eaflt 
Side Avenue, Dallas, 'J'exas. 'l'his rock is located one mile from 
the Santo F,e Railroad and has never been worked. 

A sandstone from the property of \V. '1'. Dunlap, Somerville, 
'rexas, located at Sand Pit, one mile from Clay, and fourteen 
miles east of Somerville and one mile Il'om the G. C. & S. F. 
Railroad was tested in the laboratory with the following l'osults : 

Wt. per Water P 
cu. ft. abs. Ibs. 

SP. Gr. percH.H. 
___________ • 140 8.5 

er cent. 
of 

wear 
4.2 

French 
coef. of 

wear 
{/,/I 

rIard- Tough-
oement-I Oompres-

Ing sion Ibs. 
fless ness ';~~()I~:~-~~:-~~ 16.7 14 

The tests show this to be a medium hard rock, with medium 
resistance to wear and toughness, and fair cementing value. The 
appearance of a small sample on hand indicates that the stone is 
an even-grained, fairly hard gray sandstone. Should be suitable 
as a railroad ballast or as a foundation course for a macadam road. 
Crushed to proper size it should make a good concrete aggregate. 
The tests were made by the Office of Public Roads at vVaRhington. 
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BURNET COUNTY 

Like Brewster County, there are many and varied types of 
road materials found in this county. The hardest and best lime
stone rocks known in Texas are located hore. These are the 
dolomites, Some sandstones are also to be found in this locality, 
but more abundant are the granites and their weathered products, 
namely, the disintegrated granites. These latter deposits, being 
easily handled and quite satisfactory for many roads, have been 
used more than any other material from the county. 

'rests have been made on many of the dolomites and are 
lllcluded in the table below, each test numbered so as to corre
spond to the location and remarks: 

Wt.Ibs. Abs. Ibs. French Gement- Comprcs-
No. per cu. per cu. Coet 01 Rard- Tough- ing si on Ibs. per 

ft. ft. wear ness ness Value sq. In. 

---~~-

1 175 0.2() 16.4 15.6 11 53 26,250 
2 175 0.46 15.6 17.3 8 43 26,000 
I) 175 0.39 13.8 16.8 9 25 22,000 
4 175 0.44 lZ.9 16.3 7 17 16,725 
5 175 0.35 11.3 16.1 8 41 25,000 
6 175 0.53 11.8 15.7 7 4:>1 15,770 
7 175 0.22 10.2 15.8 7 40 19,100 
8 175 0.5[1 9.8 16.3 9 18 18,150 
9 175 0.34 10.9 15.a 4 18 16,440 

10 172 0.40 7.5 15.2 6 SO 16,830 
11 175 1.03 10.0 14.1 4 19 18,650 
12 168 1.90 8.~ 12.8 5 20 19,000 

No. 1. Bryant Ranch, about %, mile down Hamilton Creek, 
below Holland Spring, at point where the Holland branch empties 
into Hamilton Creek, about %, mile east of A. &. N. W. Railroad, 
and about t'hree miles south of Burnet, Burnet County. 

This rock has a high resislance to wear, medium hardness, low 
toughness, good cementing value and very high resistance to com
pression. This rock should make a very satisfactory material for 
water bound macadam roads under medium traffic and bituminous 
macadam Or concrete roads under heavy traffic. 

No.2. Reed Yett's land, about lh mile east of A. & N. W. Rail
road and about five miles east of Fairlands, Burnet County, on Honey 
Creek, below the bridge. 

This rock has medium hardness, high resistance to wear, low 
toughness and good cementing value. It has very high resist
ance to compression. This is a very satisfactory material for both 
plain and bituminous construction. It should also make an ex-
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cellent railroad ballast 01' concrete aggregate for road construction. 
No.3. Reed Yett's land, about two hundred yards south of A. 

& N. W. Railroad and about 1 %, miles ea.st of Fairlands, Burnet 
County, east of ranch house. 

This rock has medium hardness and resistance to wear, low 
toughness and good cementing value. It also has a very high re
sistance to compression. This rock should make a satisfactory 
material for plain macadam roads subject to medium traffic 
or under heavy traffic with a bituminous binder. T'he material 
should also make an excellent railroad ballast or concrete road 
aggregate. 

No.4. Reed Yett's land, about lh mile south of A. & N. W. Rail
road and about 1 %, miles southwest of Fairlands, Burnet CountY!. 

This rock has medium hardness and resistance to wear, low tough
ness and fair cementing value: it has also high resistance to com
pression. This material should prove very satisfactory for plain 
01' bituminous macadam roads subject to medium traffic and also as 
an aggregate for concrete roads. 

No.5. R. H. Hoover's land, about ~ mile east of A. & N. W. 
Railroad and about 6 miles east of Fairlands, Burnet County, about * mile down Hamilton Creek from pumping station. This rock. 
has medium hardness and resistance to wear, low toughness, good 
cementing value and very high resistance to compression. This 
material should prove very satisfactory [or plain macadam roads 
subjected to medium traffic or under heavy traffic with bituminous 
binder or in concrete roads. 

No.6. Reed Yett's land, first creek north of Sudduth section
house, on A. & N. W. Railroad, Burnet County, about ~ mile down 
the creek. This rock has medium hardness and resistance to wear, 
low toughness, good cementing value and fairly high resistance to 
compression. ~rhis material should prove very satisfactory as a. 
road building material under medium traffic. It is also a very 
good railroad ballast and aggregate for concrete roads. 

No.7. Reed Yett's land, about %, mile up Honey Creek, Burnet 
County, [rom the crossing of the A. & N. 'IV. Railroad and about 14 
mile west of the track, about 5 miles east of Fairlands. This rock 
has medium hardness and resistance to wear, low toughness, good 
cementing value and high resistance to compression. This material 
is recommended for the construction of medium traffic roads. Should 
make a good concrete aggregate for road construction. 

No.8. Dave Holland's land, about 1 mile south of A. & N. W. 
Railroad a.nd about 1 % miles southwest of Fairlands, Burnet County. 
'This rock has medium hardness and resistance to wear, low tough
ness, and fair cementing value, and high resistance to compression. 
This rock should prOVe satisfactory for medium traffic plain or 
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bituminous macadam construction. It should also make an ex
cellent railroad ballast or concrete aggregate. 

No.9. Reed Yett's land, about :J,4 mile west of A. & N. W. Rail
road and about 5 miles northeast of Fairlands, Burnet County, on 
Honey Creek, above the bridge. This rock ha-s medium hardness 
and resistance to wear. It has very low toughness, fair cementing 
value and high resistance to compression. ThiS' material is only 
recommended for bituminous road construction or as an aggregate 
for concrete roads. 

No. 10. Reed Yett place, about ¥z mile up Honey Creek, from 
A. & N. W. Railroad bridge, Burnet County, about :J,4 mile west of 
track, about 5 miles east of Fairlands. 'rhis rock has medium 
hardness and resistance to wear, low toughness, very good cement
ing value and fairly high resistance to compression. This rock 
is recommended for light traffic waterbound macadam or for medium 
tratlic bituminous construction, also as a concl'ete aggregate. 

No. 11. TIl. O. Wongron's land, about "h mile east of A. & N. W. 
Railroa,d and about 6 miles east of Fairlands, Burnet County. About 
:J,4 mile up Hamilton Creek from its junction with Delaware Creek. 
This rock has medium hardness and resistance to wear, low tough

'ness, and fair cementing value, and a high resistance to compression. 
On account of its low toughncss and rather low cementing value, this 
rock is only recommended for bitnminous eonstruciion. The stone 
should make a good railroad ballast and aggregatc for concrete 
roads. 

No. 12. R. H. Hoover's land, immediately on track of A. & N. 
W. Railroad west side of Delaware Creek, and about (\ miles east 
of Fairlands, Durnet County. This rock is low in hardness and 
toughness with medium resistance to wear, fair cementing value 
Bnd high resistance to compression. This rock is recommended only 
for bituminous construction, and should make a very good railroad 
ballast or aggregate for concrete roads. 

Besides these dolomites which are unquestionably the best road 
building stone of a calcareous nature in the state, there are some 
very good limestones in this county many of which could be 
used commercially in road construction. Quite a number of these 
limestones have been tested and the reports are given below: 
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-
Wt.lbs. Abs. lbs. French Cement· Compression 

No. per cu, per cu. Coef of Hard- Tough- ing Ibs. per 
ft. ft. wear ness ness Value Sq. In. 

---------------
1 165 0.137 16.1 18.2 14 42 24,500 
2 165 1.67 14.8 15'.7 16 118 19,950 
3 165 0.72 14.6 16.3 I) 28 17,700 
4 168 0.31 13.5 16.0 6 72 18,860 
5 168 Q.44 13.3 16.8 7 50 15,425 
0 168 0'.30 12.3 16.4 6 81 18,575 
7 168 0.25 13.2 17.8 6 25 15,025 
B 168 1.11 I 11.4 14.7 5 87 16,250 
fI 168 0.33 12.8 15.2 5 49 IS,OSS 

10 168 0.53 13.0 14.5 7 12 16,250 
11 168 0.22 12.1 13.4 4 76 12,575 
III 168 0.76 9.7 15.2 {; 78 10,040 
13 172 0.42 11.1 14.5 7 21 17,000 
14 168 0.69 n.3 15.2, r; 23 16,100 
15 168 0.19 12.1 14.8 4 33 13,160 
III 162 1.m 11.5 187 6 34 11,075 
17 168 0.55 8.7 15.2 7 7! 9,975 
18 lti3 3.6Z 11.0 13.2 6 214 11,160 
19 168 0.81 8.8 1n.3 S 70 11,800 
20 168 1.94, 8.3 16.5 4 49 10,875 
21 168 0.17 1().O 14.7 4, 17 16,850 
22 168 0.17 11.3 11.5 5 54 12,100 
23 175 1.16 8.9 13.7 6 . 34 13,HO 
24 168 0_26 9'.0 15.1 4 21 11,Q()5 
21> 168 1.58 9.~ 10.8 4 19 12,475 
?6 1~8 o 52 8.0 12_0 1 28 11,000 
27 168 0.32 11.7 14.8 3 42 14,350 

The locations and remarks regarding the above samples follow: 

No. 1. Backbone Creek (Lacey's pasture), about 112 mile east of 
A. & N. W. Railroad, where creek cuts through ridge, about 114 
miles north of railroad station at Marble Falls. This is a hard 
rock with high resistance to wear, medium toughness, good cement
ing value and very high resistance to compression. Should make 
a very good material for medium or heavy traffic plain macadam 
construction or surface treated road, but the stone breaks with a 
smooth fracture that might cause some difficulty in bituminous con
struction from the bitumen not sticking. 

No.2. About 1 mile northeast of A. & N. W. station at Marble 
Falls, Burnet County, and % mile east of high school building. 
This rock has medium hardness and toughness, high resistance to 
wear, excellent cementing value and high resistance to compression. 
Should make an excellent material for medium traffic roads in plain 
macadam construction or under heavy traffic in bituminous con
struction. 

No.3. Reed Yeti's land, about % mile north of A. & N. W. Rail
road and about 1 % miles east of Fairlands, Burnet County, top of 
hill. This rock has medium hardness and resistance to wear, low 
toughness, and good cementing value. It has also high resistance 
to compression. Should make a very good mat()rial for medium 
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traffic plain macadam roads or under heavy, traffic bituminous 
roads. 

No.4. Ferguson place, near Fairlands, Burnet County. Within 
a half mile of the .A. & N. W. Railroad. This limestone rock shows 
medium hardness and resistance to wear, low toughness and good 
cementing value. It has also high resistance to compression. Should 
prove very satisfactory for medium traffic roads in plain macadam 
and for heavy traffic bituminous roads. Excellent railroad ballast 
and concrete aggregate. 

No.5. .At Hoover's Point, about 1'\4 miles east of Colorado 
River bridge and directly on the .A. & N. W. Railroad. This rock 
is of medium hardness and resistance to wear, low toughness, and 
good cementing value and has fairly high resistance to compres
sion. It should prove very satisfactory in plain macadam construc
tion having medium traffic, or in bituminous construction. It should 
also make a good railroad ballast or concrete aggregate. 

No.6. Cut through Backbone Ridge, .A. & N. W. Railroad, about 
1 mile north of Marble Falls, Burnet County. This rock has medium 
hardness and resistance to wear, low toughness, very good cement
ing value and has high resistance to compression. It should prove 
very satisfactory in plain macadam construction, under medium 
traffic, or under heavy traffic in bituminous construction. It should 
also make good railroad ballast or concrete aggregate if crushed 
to proper size and grading. 

No.7. R. H. Hoover's land, about Y2 mile east of .A. & N. W. 
Railroad and about 6 miles east of Fairlands, Burnet County, about 
150 yds. above pumping station on Hamilton creek. This is a hard 
rock with medium resistance to wear, low toughness, and good 
cementing value. It also has high resistance to compression. This 
rock should give good results in plain macadam construction under 
medium traffic or under heavy traffic in bituminous construction. 

NO.8. R. H. Hoover's Jand, about 1 mile south of Delaware 
water tank, .A. & N. W. Railroad, Burnet County, and 400 yds. west 
of railroad cut. This is medium hard rock with a high resistance 
to wear, low toughness and good cementing value. It also has a 
fairly high resistance to compression. This rock is recommended 
for light traffic waterbound macadam, ballast, or concrete aggregate. 

No.9. n. H. Hoover's land, about 1 milo up Honey Creek from 
crossing of .A. & N. W. Railroad, and about %, mile from the rail
road, Burnet County. This rock has medium hardness and resist
ance to wear, low toughness and good cementing value, and fair 
resistance to compression. This material should prove satisfactory 
under medium traffic roads. 

No. 10. .About %, mile north of Sudduth sectionhouse on .A. 
& N. W. Railroad, Burnet County, west side of the railroad and up 
the creek about 450 yds. This rock has medium hardness and 
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resistance to wear, low toughness, fair cementing value and fairly 
high resistance to compression. This rock is recommended for 
,roads having medium traffic in waterbound and bituminous con
struction. Should also make a good railroad ballast and concrete 
aggregate. 

No. 11. Reed Yett's land, about 1.4 mile west of A. & N. W. 
Railroad and about 5 miles northeast of Fairlands, Burnet County, 
on Honey Creek, above the bridge. This is a rather soft rock, low 
in toughnes's, medium resistance to wear and very gnJd cementing 
value. It also has fair resistance to com.pression. This material is 
satisfactory for light or medium traffi,c plain macadam roads. Should 
also be satisfactory in bituminous construction. 

No. 12. Ferguson place, nl3ar Fairlands, Burnet County. Within 
half a mile of the A. & N. 'V. Railroad. This rock shows medium 
hardness and resistance to wear, low toughness and very good 
cementing value. It has fair resistance to compression. 'rhis 
material is satisfactory for plain macadam roads subject to medium 
or light traffic or in bituminous construdion under heavier traffic 
conditions. 

No. 13. Lofthand lork of Wood's Branch above Wood's sand
stone quarry, Burnet County. This limestone has medium hardness 
and resistance to wear, low toughness and fair cementing value. 
It also has high resistance to compression. Should prove satis
factory for plain macadam roads subject to light traffic or in 
bituminous construction. Should also make a good railroad ballast 
or concrete aggregate. 

No. 14. Reed Yett's land, about % mile north of A. & N. W. 
railroad and about 1 % miles east of :B'airlands, Burnet CountYI. 
This is a medium hard rock with medium resistan'ce to wear, low 
toughness and fair cementing value. It also has high resistance 
to compression. This material is recommended for light tra£lic in 
plain macadam construction or under medium traffi,c in bituminous 
construction. 

No. 15. About % mile east of A. & N. "'iV. Railroad and about 
6 miles east of Fairlands, about 1.4 mile down Hamilton Creek from 
the pumping station on the property of R. I-I. Hoover. 'l'his rock 
has medium hardness and resistance to wear, low toughness and 
!:ood cementip.g value. It has fair resistance to compression. Due 
to the low toughness of this rock, it is only recommended for light 
traffic, waterboulld, or bituminous roads. 

No. 16. Reed Yett's land, about 1.4 mile north of A. & N. W. 
Railroad and about 1 % miles east of Fairlands, Burnet County. 
Cenier of hill. This is a soft rock low in toughness and resistance 
to wear. The rock is recommended for light traffic or in bituminous 
construction. 

No. 17. A. H. Edward's land, about 1 mile east of A. & N. W. 
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Railroad and about 1112 miles east of Fairlands, Burnet County; 
top strata. This rock has medium hardness and resistance to 
wear, low toughness and good cementing value. It has rather low 
resistance to compression for material of this kind. Should prov~ 
satisfactory for medium traffic roads in plain macadam construction, 
or in bituminous construction. This sample is better than from 
the bottom or center of the deposit. 

No. 18. One-quarter mile north of A. & N. W. Railway, about 
11/2 miles ea,3t of Fairlanc1s on property of Reed Yett. This rock 
has low hardness and toughness, medium resistance to wear, und 
fair cementing value. It has fair resistance to compression. This 
material is recommended only for light traffic in waterbound 
macadam roads. Should give good results under medium traffic, if 
a bituminous binder is used. 

No. 19. At Hoover's Point, about 11;2 miles east of Colorado 
River bridge and directly on the A, & N. '.1If. Railroad. This rock 
has medium hardness and resistance to wear, low toughness and 
good cementing value, It has fair l'esistanee to compression. Should 
be used only in plain macadam roads subjected to light traffic, due 
to its low toughness. 

No, 20. About 1 mile east of A, & N. "V. Railroad, and about 
g~ miles southeast of Fai.rlands, Texas. Center stratum. Prop
erty of A. H. Edwards, '['hi,s siliceous limestone has medium hard
ness and resistance to wear, low toughness and good cementing 
value. It has fair resistance to compression. Should prove satis
factory only in plain macadam eonstruction subjected to light traffic. 

No. 21. Reed Yett's land, about 112 mile east of A. & N. W. Rail
road and about 5 miles east oj' Fairlands, Burnet County, on Honey 
Creek, below the bridge. This rock has medium hardness and re
'sistance to wear, low toughness and fair cementing value. It has 
also good resistance to compression. This material will do for plain 
maeadam c"onstruction under medium traffi'c conditions, but would 
prove more satisfacto'ry with bituminous binder due to its It'w 
toughness and cementing value. Should make a good railroad 
ballast or concrete aggregate. 

No. 22. R. H. Hoover's land. Burnet-Marble Falls Road, hill 
just north of Hoover's ranch house, Burnet County, about 1 mile 
west of A. & N. W. Railroad, and about 31;2 miles southwest of 
Burnet. This rock has medium resistance to wear, low hardness 
and toughness, good cementing value and fair resistance to com
pression. This material is recommended only for light traffle 
waterbound macadam roads or bituminous macadam construction 
having medium traffic. 

No. 23. Right hand fork of creek above Wood's sandstone 
quarry. This limestone is somewhat low in hardness, with medium 
resistance to wear, low toughness and good cementing value. It 
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has fair resistance to compression. This rock should be satisfactory 
for light traffic roads. It should also make satisfactory railroad 
ballast or concrete aggregate if crushed to proper grading. 

No. 24. Widow Holland's ranch, about I1h miles southeast of 
Burnet, Burnet County, and about %, miles east of A. & N. 'N. Rail
road, east side of Hamilton Creek. This rock has medium hardness 
and resistance to wear, low toughness and fair cementing value. 
It has, also, rail' resistance to compression. 'L'his sample is recom
mended only for light traffic in waterbound macadam roads or under 
medium traffic in bituminous construction. 

Nio. 25. From, cut on A. & N. W. Railroad, 1 mile '2.outh of Dela
ware water tank. Burnet County. This rock has medium resistance 
to wear, low harllness and toughness and fair cementing value. It 
has also fair resistance to compression. Recommended only for 
light traffic roads. 

No. 26. About 1 mile east of A. & N. W. Railroad and about 
172 miles southeast of Fairlands, Texas. Bottom stratum. Property 
of A. H. Edwards. 'This rock has medium resistance to wear, low 
hardness and toughness and good cementing value. It has fair 
resistance to compression'. It is recommended only for plain 
macadam roads subject to light traffic. 

No. 27. A short distance 80uth of Honey Creek, west side of 
A. & N. W. Railroad, Burnet County. This rock has medium hard
ness and resistance to wear, very low toughness, good cementing 
value and fair resistance to compression. Not recommended as a 
road material. 

Sandstone is another variety of rock found in this county. A 
deposit has been worked thirteen miles 'lontheast of Burnet and 
three miles from Fairlands, on the property of T. B. -Woods, 
Marble Falls, Texas. A three mile spur runs from this quarry 
to the H. & '1'. O. Railroad (Austin-Llano Division). Some streets 
have been paved with 'blocks cut from this material and it has 
also been used as a building stone. 

'rests of this material have been made re~mlting as follows: 

Wt. per Water Per cent. French Cement- Compres· 
cu. ft. aba. lbs. of coet. of Hard· Tough- ing Ilion Its. 

Sp. Gr. perco.ft. wear wear ness ness Value per sq. In. 
----------~-------------- --- ----

2.45 153 8.74 4.5 8.8 14.8 10 very 

J 
15,77" . gooa 

The tests show this rock to have medium hardness and resistance 
to wear, low toughness and very good cementing value. It has 



36 University of Texas Bulletin 

also fairly high resistance to compression. Rocks of this nature 
do not as a rule give satisfaction in plain macadam road construction. 
It should, however, prove satisfa;ctory in bituminous construction 
or with a bituminous binder and should make a good railroad 
ballast or concrete aggregate. 

Granites are very prevalent in this county, but they have a 
number of disadvantages for use in road construction, arising 
from their low cementing value and low toughness. The disin
tegrated granites, however, are quite satisfactory when of the 
proper composition. 

The only granite that has ever been crushed on a commercial 
scale is the red granite on the property of Darragh Bros. at 
Marble Falls, but the crushing has since been abandoned. This 
quarry is locnted about two miles northwest of Marble Falls on 
the Austin Northwestern Railroad. When this crusher wns oper
ating, the daily output of stone between ~% inches and 14 
inch in size, was about three hundred tons per day. 

A fine-grained pink granite has been listed by H. N. Banks, 
Florence, Texas. 'rhe material has never been produced, hut it 
is close to the I-I. & T. C. Railroad spur, which branches off at 
Fairlands. 

A number of disintegrated. granite gravels haye been used 
already in road construction, while others are so situated that 
they have possibilities. One disintegrated granite gravel is found 
on the property of Mr. J. J. Boyce, Burnet. It is located fiv~ 
miles west of Burnet on the Burnet & Bluffton Highway. ]Jarge 
quantity of this material is present, but no railroad exi;:;ts at the 
present time. 

Another granite gravel is composed of angular fragments of 
disintegrated granite and qua.rtzite, a large proportion of which 
is below the V:{ size. This material is located at Marble Falls 
at Backbone Creek, 'about fifty yards southwest of the H. & T. C. 
Railroad depot. on t.he propert.y of F. M. Jones of Marble Falls. 
In 1916 there was produce.d about 15,000 tons, and the daily 
output is estimated at 1,000 tons. It has been used in Fort 
Worth, Hamlin, Marlin, 'Waco and in some culverts on the H. & 
T. C. Railroad as a. concrete aggregate. The pit.-run material 
is rather poorly graded, but if screened to correct sizes, should 
make a satisfactory concrete aggregate. 
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The Darragh Bros. of Marble Falls have a large deposit of 
disintegrated granite at Granite Mountain, about two miles 
northwest of Marble :B'alls on the A. & N. W. Railroad. This 
material is not being shipped at the present time, but could be 
easily loaded. rrhe stones making up the gravel are small in 
size, so that the material is really a good sand-clay, which has 
proven a good material for the top course of a gravel road. 

Several tests have been made on the disintegrated granite on 
the property of Darragh and Oaterson of Granite Mountain, 
which arc given below with the exact location of the materials: 

MEOHANICAL ANALYSIS 

No.1 No.2 No. S 

-------------_._--,----- -----------
Material retamed on 2'-mch sieve_______________________________ 0 
Material retained on I-inch sieve_______________________________ 0 
Material retained on 'h-inch sieve______________________________ 9.6 
Material retained On 'i.-inch sieve______________________________ 55.8 
Material retained on .033-incb sieve ____________________________ 

1 

79.0 
MatP.!!al ~eta!ned on .0116-!nch 8!eVC___________________________ 89'.0 
MaterIal Ietamer! on .OO58-111Ch sleve___________________________ 92.2 
Material retained on .0029-inch sieve___________________________ 93.8 
Material passing the .0009-inch sieve__________________________ 6.3 

To taL_ _ __ __ __ __ __ ___ __ ___ __ __ _____ __ _ _ ____ __ __ ___ __ _____ __ _ 100.1 

Oementln!l Talue on: 
Material oTer Yo inch in sizc__________________________________ Poor 
Material under 'A inch in 8ize________________________________ Good 
Material as received____________________________________________ Fair 

" o 
4.3 

41.2 
66.5 
76.5 
80.7 
B2.8 
17.3 

100.a 

F'air 
Good 
:F'air 

o 
o 

12.2 
52.5 
71.7 
80.0 
83.0 
M.5 
15.6 

100.1 

Poor 
Good 
Fair 

No. 1. Material from the south end of Horn Sour, from what Is 
known as the S. C. Cockburn quarry at Granite Mountain. This 
gra..-el is composed of small fragments of ~ diSintegrated granite, 
most of which is a sand al1d littlo clay. Should be s:ttisiaciory, but 
better material can be found in this locality. 

No.2. Pit northeast from Granite Mountain about 50 feet west 
of the Horn Spur of the H. & T. C. Railroad. This gravel is com
posed of mOTe or less disintegrated fragments of granite and ill 
properly considered as a sand. Should make a good sand-clay road 
or topping for a road with a foundation of co~rser material. 

No.3. Pit to the east of Granite Mountain, about fifty feet 
east of the H. & T. C. Railroad track, and south of Granite Moun
tain station. This material should make a good sand-clay road 
or a top course on a foundation of ,coarse material. 
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CALHOUN COUNTY 

One deposit of material listed from this county is a mud 
shell taken from the San Antonio Bay and unloaded at Seadrift. 
The deposit is operated by W. D. Haden, Seadrift, Texas. The 
output is reported to he about 750 cubic yards per day. There 
are about thirty-five miles of roads surfaced in Calhoun County 
with this material. 

Another deposit of this material is worked. It is located at 
Chicken-Roof, three miles from Port Lavaca and operated by 
the Smith Ullrich Dredging Company. During 1916 there were 
about 30,00.0 tons of the material produced and with present 
equipment it is possible to produce 400 tons a day. The South
ern Pacific Railroad tracks are 800. feet from the docks and at 
the prel3ent time no switch exists. 'rhe material has been used 
On the Calhoun and Victoria County Roads and five miles of 
streets in the city of Port I1Rvaca. It is reported that Captain 
Nelson of the U. S. Corps of Engineers at Galveston says that 
this is the best shell on the Texas Coast. 

'1'he only material listed from this county is a gl'a.vel on the 
property of F. S. Bell, Baird, Callahan County. This material 
RS close to the tracks of the T. & P. Railroad and three miles east 
of Baird. So far this material has not been developed, ibut it 
is reported that several railroad men have examined the deposit 
and have pronounced it as being good ballast material. 

CHAMBERS COUNTY 

Located along both sides of the Trinity River at Wallisville 
is a deposit of clam shell. This material is produced by the 
Texas Roek Company of Beaumont. The material is loaded on 
barges and towed io Liberty, where h is loaded on cars of the 
T. & N. O. Railroad; or to Port Bolivar and loaded on the G. C. 
& s. F. R.ailroad; or taken to Houston and loaded on many of the 
railroads there. 
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OOLEMAN OOUNTY 

One limestone on the property of H. J. Parker at the Santa 
Anna JVIt., 400 yds. from the G. O. & S. F. Railroad, is the only 
material listed. 

A gravel tested from this 'county is given belo,w together with 
its location and remarks resulting from the tests: 

MEOHANIOAL ANALYSIS 

No.1 

Material retained on 2-inch sievc_________________________________________________ 0 
Material retained on I-inch sieve___________________________________________________ 15.5 
Mater'al retained On 'Io·inch sievc_________________________________________________ 2fi.a 
Material retained on '",-inch sievc__________________________________________________ H.7 
Material retained on .033-inoh sieve_______________________________________________ 61..5 
Material ret"ineri on .()1IB-lnch sieve______________________________________________ 72'.8 
Material retained on .OU58-inch sicve______________________________________________ 72.6 
Material retained on .O{)21)-ineh sieve_____________________________________________ 82.S 
Materia! passing .()\)2g·inch sievc_________________________________________________ 17A 

TotaL ___________________________________________________________________ . __ 100.2 

Oementing value on: 
Mai erial over % inch in size_______________________________________________________ Good 
Material under % inch in sizo_____________________________________________________ Good 
Mil teria! as rcceivcd____________________ ________________________________________ ___ Good 

No. 1. This material was sent to the laboratory by E. O. Slaugh
ter of Anna, Texas. It consists of rounded fragments of a hard 
flint and a soft limestone with conSiderable flne material of a 
calcareous nature. It is not recommended as a road material, being 
too soft, nor is it recommended as a concrete aggregate. 

OOLORADO OOUNTY 

One characteristic of this county is the number of gravel pits, 
which are operated or are organized for commercial operation. 
This is due perhaps' to the fact that this is about the first county 
from the coast that contains anything like a workable gravel 
combined wih the fact that in recent years there has been a large 
demand for road gravel in the coast country. There is, besides 
the worked deposits, a large number that have not been operated 
so far. Many of them are listed here. 
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One gravel, not worked, is located at Glidden within the 
switching limits of the G. H. & S. A. Railroad, on the property 
of E. J. Koehe of Ellinger, Texas. 

Another gravel, located near Eagle Lake, is composed 
of pebbles of quartz, jasper, agate, limestone, flint, chert, and 
granite. This material is reported to be located on the G. C. 
& S. F., the S. A. & A. P., amd the G. H. & S. A. railroads. 

A sand clay gravel is loeated on the property of J. \V. Staf
ford, Columbus, Texas, 11 miles south of Columbus, 1 mile east 
of Altair, and one-half mile from the S. A. & A. P. Railroad. At 
the present time, there is no equipment on hand, but the owner 
reports that there are about 2,000,000 cu. yds. available. A 
small sample of this material on hand was composed approxi
mately of 90 per cent of sand and clay. The pebbles aTe flint 
tmd quartz, with a good bindcr of red iron oxide clay. This 
material should make an excellent binder for a coarse gravel or 
on a foundation of other material. 

On the property of IN. Waldo, Union National Bank, Houston, 
Texas, is located a deposit of gravel composed of sand and silt 
and containing pebbles ranging in size up to 2 and 3 inches in 
size. A railroad is close to the deposit. 

Three miles northwest of Columbus on the J. Tomliuson 
Survey, a gravel is located on the property of J. B. Grey of 
ColumJbus, Texas. The deposit, however, is located 11,4 miles 
from the railroad track and no material has ever been produced. 
A small sample on hand is composed of small flint and quartz 
pebbles with little clay. 

A pit run gravel ranging from sand and silt to flint gravel 
2 and 3 inches in size, is produced by Slavin & Cravin (J. W. 
Slavin, Thompsons, Texas, and M. M. Cravin, Mission City, 
Texas;). The deposit is on the G. H. & S. 11:.. Railroad and it is 
possible to load from 10 to' 12 cars a day. This material is re
ported to be a good road material and has been used on the 
Toads of Harris and Fort Bend 'Counties. 

'rhc Altair Crushed Stone & Gravel Company of Columbus, 
Texas, has a gravel pit at Altair on the S. A. & A. P. Railroad 
which has not been worked. It is estimated', however, that there 
arc approximately 6,000,000 cu. yds. available. The gravel is 
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composed of hard flint and quartz pebbles with some sand and 
l'ed clay. A small sample on hand indieates that the gravel 
should make a satisfactory road' gravel if the large stones above 
2 inches in size were removed. 

At Lakeside, southeast of Eagl~ Lake, is located a rather fine
grained gravel which is produced by the Eagle Lake Gravel Com
pany (Howard Kenyon, Commerci.al Bank Bldg., Houston, 
Texas). During the last 6 months of 1916, there were produced 
about 39,000 tons, while the d'aily output is approximately 900 
tons. A 14 mile spur connects the deposit with the Cane Belt 
Railroad. The material has been used on the roads of Fort 
Bend, Harris and "Wharton counties. The material is a good top 
course gTavel, having about 70 per cent passing the % inch sieve, 
with about 10 per cent sand and 15 per cent clay of good bind
ing qualities. 

A pit of gravel containing about 15 per cent of clay is located 
at Altair on the S. A. & A. P. Railroad, southeast of Eagle Lake, 
and is operated by the Trinity Sand and Gravel Company (J. P. 
McKinnis, Altair). 'rhe production has amounted to about 100 
cu. yds. per day and has been used on the road's in the surround
ing counties. The deposit is reported to extend for a mile on 
each side of the l'ailroad and is 300 yds. wide and about 20 ft. 
deep. Tests have been made at the A. & M. College of Texas, 
but no report is on hand. A .small sample on hand indieatcs that 
the gravel is composed of rounded pebbles of flint and quartz 
with some sand and clay. It appears to be a satisfactory road 
gravel. 

The Texas Gravel and Sand Company of Houston, Texas, 
produces a washed and screened gravel at Ellinger on the La 
Grange Branch of the G. H. & S. A. Railroad. During 1916 
this plant loaded out 50,000 cu. yds. of gravel. From a small 
sample on hand it appears that this is a well graded angular 
flint and quartz gravel free from sand or silt. It appears to be 
a satisfactory concrete aggregate, but is not recommended for 
use as a road building gravel without the addition of clay as a 
binder. 

The only gravel tested from this county is that at the Haden 
pit at midden. The results of the test and the location and 
remarks are given below: 
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MECHANICAL ANALYSIS' 

No. 1 

'Material retained on 2~inch sievc__________________________________________________ 0 
Material retained on l·inch sieve__________________________________________________ 10.2 
Material retained on 'h~inch sieve__________________________________________________ 27.2 
Material retained on %-inch sieve_________________________________________________ 51.4 
Material retained on .033-lnch sieve_______________________________________________ 68.2 
Material retained on .mlil-inch sieve______________________________________________ 78.6 
Material retained on .OO58-inch sieve ____________________________________ . ______ .__ 81.5 
Material retained on .0009-inch slevc ____________________________________ ._ .. ___ ___ 83.1 
Material passing the .OO29-inch sieve_____________________________________ _________ 16.9 

TotaL______________________________________________________________ _ ___ _ __ 106.0 

Cementing value on: 
Material over % inch in size______________________________________________ ______ Poor 
Material under % incb in slzc-____________________________________ .______________ Fair 
Material as received--_______________________________________ __ ______ _____________ Poor 

. 
No. 1. Pit belonging to W. D. Haden, American National Ins. 

Bldg" Galveston, Texlls. The pit at the present time is not being 
operated', however. There is a Marion Osgood steam shovel and "
good 75 ton locomotive lying idle. The pit is on a spur of the G. 
H. & S_ A. Railroad. Sample seni to laboratory by J. C. Baumgarten, 
Schulenburg. The fine material below the .0029" sieve is mostly 
silica, onlY' 3 % of it being iron oxide clay and no calcareous 
material. This should make a fairly satisfactory road material. 

A limestone ncar Altair on the S. A. & A. P. Railroad ownea 
by the Altair Crushed Stone and Gravel Company is too soft 
for satisfactory road construction, but could be used satisfac
torily for concrete agg'I'egate. 

A sandstone is reported to be in abundance near Altair on the 
S. A. & A. P. Railroad on the property of C" E. Grouce of 
Columbus, Texas. 

COl\~U.L COUN'J.'Y 

A number of samples was collected by the laboratory and 
tested. Most of the materials collected were gravel, as the lime
stone is as a rule rather soft and the gravel is so abundant that 
it seems re::tsonable to suppose that by far the greater propor
tion of material used will be gravel. The tests of the limestones 
with their locations are given ibelow: 
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Wt. per Water Pel' cent. French Cement- Compres-
cu. ft. abs. lbs. of coef. of Hard- Tough- Ing sion lbs. 

No. SP. Gr. per cu. it wear wear ness ness Value per sq. In. 

1 2.60 162: 1.58 t.2 9.5 12.6 6 Poor 
2 2.66 165 0.72 3.8 10.6 13.7 4 FaIr 14,500 
3 lU8 161 1.45 5.0 8.0 10.7 4 Fair 9,858 
t 2.60 166 2.87 5.8 5.9 8.2 3 Fair 6,000 
I> 2.45 153 2.69 7.8 6.1 6.5 6 Fair 9,220 
6 2.46 153 2.42 14.8 2.7 2.6 4 Good 3,445 

No. 1. From Widow Rabe's place about five miles north of New 
Braunfels on old Government stage road, about 100 yds. from 
crossing of wagon road and M. K. & T. Railroad. Same ledge ex
ists on the Kretzmaier property. This is a rather soft rock, with 
medium resistance to wear, low toughness, and poor cementing 
value. This material is recommended only for bituminous construc
tion subject to medium or light traffic. 

No.2. This sample is from the pruperty of the Dittlinger Lime 
Company of New Braunfels and is llcc[1ted 1 mile southwest of New 
Braunfels on the I. & G. N. and M. K. & T. railroads. The pro
duction is approximately 1,500 tons per day; the yearly production in 
1916 amounted to 190,000 tons. 'l'he tests show this to be rather 
low in hardness with medium resistance to wear, low toughness, and 
fair cementing value. It has also fair resibtance to compression. 
Recommended only for waterbound macadam roads ,subject to light 
traffic. If a bituminous binder is used it might be used on a little 
heavier traffic roads. '('his sample was taken from the best ledge of 
the quarry. 

No.3. Same location as above. This test is the average of 3 
samples from the quarry. The test shows a soft rock, low in tough
ness, hardness and resistance to wear, only fall' cementing vaiue 
and low resistance to compression. It is not recommended as a 
road building material. 

No.4. This bample is from tho property of the Comal Rock Co. 
of New Braunfels. It is a soft rock, low in toughnesfl [md resistance 
to compression. It is not recommellded as a road building material. 

No.5. This sample is from the property of C. W. Ling of 725 So. 
Salado St., San Antonio, Texas. The material occurs 7 miles south 
of New Braunfels and 26 miles north of San Antonio on the 1. & G. 
N. Railroad. This material was taken from the best ledge in the 
quarry. It is a soft rock, low in toughness and resistance to wear, 
with fair cementing value. It is rather low in compressive strength. 
It is not recommended as a road building material. 

No.6. The location is the same as above. The tests are the 
average of 4 samples taken from different parts of the quarry. 
The tests show this to be a very soft rock, having low resistance 
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to wear, low toughness, fairly good cementing value, and a very low 
resistance to compression. It is not recommended as a road build
ing material. 

Many samples from this county have been tested, most or which 
were limestone. Many of the gravels, however, had considerable 
flint pebbles in their make up. The tests of these gravels with their 
location and remarks are given below: 

.MEOHANIOAJ~ ANALYSIS 

-
Pass- Oementing Value 

Per cent 01 material retained on: ing on Material 

2·in. I-in. y, jn. 'Is-in. .0116-1n. . OO29-in. .0029-in . above below as re~ 

No. sieve sieve sieve sieve sieve sieve sieve %-in. %-In. ceived 
No. 48 No. 200 No. 200 sieve sieve 

---------- --------------- ---------
I 0 20.1 18.2 79.3 90.4 81.6 8.6 poor poor poor 
2 1.2 12.9 42.1 75.4 91.3 94.5 5.5 POOl' good poor 
3 4.6 14.1 36·.() 74.5 90A 92.7 7.1 poor poor poor 
4 7.4 29.3 53.5 82.7 90.1 92.7 7.1 talr poor poor 
5 0 26.2 00.6 82.8 89.2 90.7 9.2 poor excello poor 
6 7.4 22.2 51.8 82.3 90.7 97.3 3.0 poor poor poor 
7 12.9 45.0 55.5 71.!; 83.3 85.2 15.0 poor excello good 
8 5.1 28.7 52.3 60.0 87.0 91.2 9.1 poor poor poor 
9 0 28.9 51.5 76.7 86.2 86.9 12.9 poor excello tall' 

10 11.4- SS.2 48.5 65.8 81.7 83.3 17.0 poor good poor 
11 lOA 30.8 45.1> 71.4 86.2 87.9 13.0 poor excello poor 
12 16.7 40.0 82.6 78.0 85.'!! 8&.9 lS.5 poor excello excello 
13 19.7 57.0 75.2 86.0 89.4 90.1 10.0 poor excell. good 
14 29.8 40.7 58.7 83.5 8R.1l 89.0 10.9 fall' fair poor 
15 2.5 20.5 41.8 73.0 82.8 84.1 16.0 poor excello good 
16 7.5 13.1 35.4- 62.7 79.8 85.0 15.0 poor fair poor 
17 5.2 26.3 49.1 74.0 82.5 84.4 15.8 fair excell. talr 

not 
1~ 0 44.7 70.1 96,4 97.9 00.0 1.5 poor made poor 

not not 
19 15.2 /is.l 81.6 95.4 97.9 00.1 1.9 made made faIr 
20 80.0 72.8 85.0 91.2 93.8 93.9 5.9 fafr excello poor 

No. 1. About 3 14 miles north of New Braunfels, Comal County, 
and about 500 yds. north of Gruene's store, on old stage road. This 
material should prove a very satisfactory road building material. 
It is composed of more or less rounded fragments of limestone. 

No.2. About 3 miles north of New Braunfels, Comal County, 
about 500 yds. southeast of Gruene's store. This gravel consists 
of rounded fragments of hard limestone. It should prove satis
factory as material for gravel road construction. Said to be good 
gravel. 

No.3. Reischter property, about 3 miles northeast of New Braun
fels, on the San Marcos road, and I. & G. N. Railroad, and about 
200 yds. north of San Antonio-Austin Road, Comal County. This 
gravel is composed of flat and rounded fragments of a fairly hard 
limestone with a small amount of fine calcareous material. It 
should prove satisfactory in glavel ro,Ld COl'struetion. 
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No.4. Mittendorf's place, about 6 mi. northeast of New Braun
fels, and 100 yds. east ,of San Antonio-Austin Road, Comal County. 
This material consists of rounded fragments of limestone. It should 
prove satisfactory as a road building gravel. 

No.5. Near Hunter, on M. K. & T. Railroad, Comal County. 
This ~rav81 consists of rounded fragments of hard limC'stone with 
little fine material. It should prove satisfactory as a road build
ing gravel. 

No.6. Vacant lot on Castell Street, New 
County, about % miles southwest of county 

Braunfels, 
courthouse. 

Comal 
This 

material is composed of flat and rounded fragments of limestone 
and some flint, and very fine calcareous material. Although lack
ing in fine material, it is believed that this gravel will make a 
satisfactory road building material. 

No.7. About 5 miles southwest of New Braunfels, on south 
side of Comal Creek and about 1h mile southwest of San Antonio
Austin Road. This gravel is composed of fragments of flint and some 
limestone with considerable fine calcareons material and clay. It 
should prove very s[!,tisfacto,ry in gravel road construction. 

No.8. Adam Hubertos' place, prospect pit about 10 miles south
west of New Braunfels and about % mile east of San Antonio
Austin Road, Comal County. This gravel consists of rounded frag
ments of limestone with considerable calcareous sand. It should 
make a fairly satisfactory road building gravel. 

NO.9. Henry Soechting'll place, about 1 Yz miles southwest of 
Hunter, and about 100 yards east of San Antonio-Austin Road, 
Comal County. 
building gravel. 

This material should prove satisfactory as a road 
It is composed of rounded fragments of flint 

and limestone with considerable very fine calcareous material. 
No. 10. About 71h miles southwest of New Braunfels, and about 

75 yards northwest of San Antonio-Austin Ror,d, in lane, Coma) 
County. This gravel consists of rounded fragments of limestone 
with considerable very fine calcareous material. Although this 
material eontains a good deal of fine dust it is recommended as a 
road buHding material. 

No. 1J. Ab0ut 1 Yz miles soulhwest of 1. &; G. N. railroad depot at 
Hunter, and about 50 yards below Lridge over York Creek, near San 
Antonio-Austin Road, Comal County. This material consists osson
tially of fragments of limestone with some chert and shells, well 
graded. It should prove very satisfactory as a road building gravel. 

No. ] 2. About 5 miles southwest of New Draunfels, on Comal 
Creek, and about 112 mile northwest of San Antonio-Austin Road, 
on north bank of creek. This gravel is composed of r01-111ded fragments 
of flint and chert with considerable clay and fine calcareous material. 
It should malw a very satisfactory ncad material, provi<led the stones 
above 2" in size are removed. 

No. 13. Southwest of New Braunfels, about 4 miles on Comal 
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Creek above road crossing, about % mile northwest of P. Schumann's 
blacksmith shop on San Antonio-Austin Road, Comal County. This 
gravel is composed of more or less rounded fragments of a very 
hard flint with considerable plastic clay. It should make a very 
satisfactory gravel road. 

No. 14. Ernstcin pit, about 1112 miles east of New Braunfels, on 
Seguin Road, about "4 mile from San Antonio-Austin Road, Coma1 
County. This gravel is composed of rounded fragments of lime
stone with considerable very fine calcareous material. If the large 
stones over 2" in size are screened out, this material should prove 
satisfactory in gravel road construction. 

No. 15. Near Hunter, Comal County, on M. K. & '1'. Railroad. 
This gravel consists of rounded fragments of flint and limestone 
with considerable fine material of a calcareous nature. It should 
prove satisfactory as a road building gravel. 

No. 16. About 4 miles west of New Braunfels, on I. & G. N. 
Railroad and about 1 mile northwest of San Antonio-Austin Road, 
Comal County. Sample sent in by Dittlinger Lime Co., New Braun
fels, 'rexas. 'rhis gravel is composed of fragments of a rather soft 
limestone with considerable fine material. It is recommended only 
for light traffic gravel road construction. 

No. 17. About % mile southwest of Hunter, on bank of York 
Creek at culvert of Otto Prcusse, Comal Count.y. This gravel 
consists of rounded fragments of limestone, fairly hard, with a 
considerable amount of very fine calcareous material. It should 
prove a satisfactory road building material. 

No. 18. Specht property, York's Creek, about 300 yards west 
of Hunter, Com.al County. 'rhis gravel consists of large angular 
fragments of limestone with practically no fine material. Material 
above 2" was screened out before the mechanical analysis was made. 
It is not satisfactory as a road building material: however, this 
gravel would prove a very good concret.e aggregate or road ballast. 

No. 19. About 1 mile southwest of Hunter on San Antonio
Austin Road, at crOSSing of York's Creek, Comal County. This 
gravel consists or rounded fragments of limestone free from sand' 
or clay. It is recommended [or road building, and should make a 
good concrete aggregate. 

No. 20. About 5 miles northwest of New Braunfels, on Alligator 
Creek, pit about 200 yards up creek from San Antonio-Austin Road, 
Comal County, on W. Hausmann's place. This gravel consists 01 
large rounded fragments of rounded limestone fragments with littla 
sand or claY'. It does not contain enough sand or clay to be 
satisfactory as a road material. 
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OOOKE OOUNTY 

F. W. Williams of Myra, Texas, 0,,"11S a sand clay gravel pit, 
1h mile southwest of Myra and 1"2 mile from the M. K. & T. 
Railroad. The deposit covers considerable territory and is from 
5112 to 13 feet in depth. 

At Lindsay, 51"2 miles west of Gainesville is located a large 
pit operated by the Gainesville Gravel 00. (McDaniel Bros. of 
Gainesville working the plant.) The plant is on a spur of the 
M. K. & T. Railroad and at the present time the equipment con
sists of two steam shovels and a drag line excavator, which per
mits a daily output of 3,000 yds. The material has been used 
on the roads of Oooke, Fannin and Grayson counties. A small 
sample on hand indicates that the gravel is composed of hard 
and soIt limestone pebbles and some concretionary material. 
The sample apparently has been washed and screened as a con· 
'Crete aggregate. 

OOR YELL OOUNTY 

One sample of limestone from this county has been tested and 
the results are as follows: 

Wt. per Water Per cent. F:rench Oement- Oomprea-
cu. ft. abs. Ibs. of coet. of Hard- I Toul:h- lng- sion Ib!. 

Sp. Gr. pereu.ft. wear wear ness ness Value per sq. In. ---------1-----
2.50 15(1 3.94 12.6 3.2 6_0 I 2 Excell. 6,250 

---
This material comes from the property of D. R. Boon, Oglesby, 

Texas. This is a very soft limestone, with low resistance to wear, 
very low toughness, excellent cementing value, and low resistance to 
compression. It is much too soft to make a satisfactory road build
ing materiaL 

CULBE)[{SON OOUNTY 

Ilike Brewster County, this county has a large assortment of 
rock most of which is quite suitable for road construction. How
ever, it is located in a region where, at the present time, there is 
little need for good roads other than a few through and military 
roads, perhaps. In the Van Horn Mountains can be found 
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diabase, basalt and andesite, but the nearest shipping point is 
the Southern Pacific Railroad. A large outcropping of diabase 
is located 5 to 6 miles southwest of Yan Horn. It is distinctly 
massive, greenish black, dense, and very fine-grained. In some 
places, it is as much as 100 ft. thick. 

In the Wylie Mountains south and east of the Wylie ranch 
house are found outcl'oppings of granite, andesite, and basalt. 
The closest shipping point, however, is Lobe on the Southern 
Pacific Hailroad. Some granites and crystalline schists are lo
cated in ravines west of the Yan Horn wells and about 2 or 3 
miles west of the Southern Pacific Railroad. 

Vesicular lavas are found in the mountains between Chispa 
and the Wylie Mountains with the closest shipping point at 
Chispa or Arne on the Southern Pacific. 

Hea vy beds of limestone and sandstone are fonnd in several 
places in this 'County. At Guadalupe Point and 3 miles south of 
this point, at Horseshoe Draw, Rustler Hills and the Hague Trail 
in the Delaware ]Holllltains, 18 miles south of the Guadablpe 
Mountains, will be found the outcroppings. 

DALLAS COUNTY 

rrhere is quite a large number of gravel deposits in this county 
and many of them are worked on a commercial scale. 

The J. Fred Smith Gravel Co. operates a number of gravel 
pits in this county at Carrollton on the St. L. & S. W. Railroad, 
Trinity Mills and Letot on the lVI. K. & T. Raliroad, and Gribble 
on the St. L. & S. W. Railroad, all northwest of DaHas. During 
1916, this company pj'oduced about 5GO,000 tons of gravel and 
with the present equipment, the company estimates that they can 
produce 8,000 tons pel' day. Much of tbis gravel is for con
crete, but the roacL gravel has been URad on the roads of Collin, 
Dallas, Ellis, Fannin, Grayson, and Hunt counties. No tests 
have been made on the road gravel, but a rather complete test 
has been made showing' this to be a satisfactory concrete gravel 
when properly proportioned. 

The McLean Sand and Gra\el Co. operates a gravel pit at Car
rollton on the St. L. & S. W. Railroad, but it is believed that 
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this company makes ,a specialty of washed gravel for concrete. 
This concrete gravel has been tested in the laboratory with rather 
good results. 

The Clem Gravel Company of Dallas operates a gravel plant 
at 'l'rinity Mills just !Dorthwest of Oarrollton, on the M. K. & T'. 
Railroad. This company likewise specializes on concrete gravel. 
During 1916, there were 130,000 tons produced, or about 1,500 
tons daily. The gravel is composed of washed pebbles of lime
stone with a certain amount of concretionary material. There 
are no records of this material having been tested as a road 
material, but several tests have been made on this material as a 
concrete aggregate at the Pittsburg Testing Laboratory, by the 
City of Dallas and by the University of Texas Testing Labora
tory. All of theRe tests show that the material is satisfactory 
as a concrete aggregate. 

The Grand Prairie Gravel Co. (Vellbig Bros.) of Dallas op
erates a gravel plant at Grand Prairie on the T. & P. Railroad. 
During ]916 there was produced approximately 102,000 yards 
and with the present equipment, it is estimated that there can 
be prodnced 65 car loads per day. The gravel has been used in 
Dallas County and in Forney and Terrell and as ballast for the 
T. & P. Railroad. 

On the west side of the Tl'iniiy River, between Dallas and Oak 
Cliff, is a deposit of gravel which is nsed chiefly for concrete. 
The property is on the Santa Fe Railroad and owned by C. M. 
M.iller of Dallas. The gravel has been used on the streets of 
Dallas and Oak Cliff and also by the Terminal Company of 
Dallas. 

A deposit of gravel is located on the property of C. H. Bussey 
of H utchillls, Texas, 1 1h miles east of the I-I. & '1'. C. Railroad 
at Hutchins. Negotiations are under way for a spur track to 
the pit. 

A bout 11/2 miles north of Grand Prairie on the B. S. Reed 
Survey is located a gravel deposit belonging to C. M. Means 
and L. W. Means of Grand Prairie. The switch off' the Texas' 
and Pacific, which runs to the Grand Prairie Gravel Co., is the 
closest shipping point as this gravel company adjoins the latter 
property. It is reported that there can be supplied either con
crete or road gravel from this deposit. 
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Three miles south of Garland, a gravel 'deposit is located on 
the property of R. Schafer of MeRquite, Texas, R. F. D. No.3. 
A bout 700 yds. were used in 1916. The deposit, however, in
cludes about 1;2 acre and is from 6 to 12 inches deep. A small 
sample on hand is composed of limestone pebbles most of which 
are below % ill. in size and free from dust and clay. 

A deposit of sand is located at Oarrollton on the property of 
D. D. Duncan, Oarrollton. A spur track exists near the pit and 
the gravel is loaded Irom wagons. 

Another deposit of sand is located 21;2 miles southeast of 
Dallas on the Kaufman Pike and about 1,500 ft. from the T. & 
N. O. 11ailroad on the property of H. A. Buchanan, 146 W. 
Magnolia St., Fort vVorth, Texas. 

A report oE \V. S. McGl'egor of Temple, 'l'cxas, gives the 
location of two gravel deposits Irom this county. One pit is 
located. 3 miles west of Dallas near Oement Oity Olll the T. & 
P. Railroad and is operated by the Trinity-Strong Gravel 00. 
(W. T. Strong, Dallas). The deposit covers about 50 acres and 
contains about 400,000 cu. yds. of road gravel with iron oxide 
clay binder and about 250,000 cu. yds. of concrete gravel. 

Another d'eposit is located 4 miles south of Oarrollton on the 
Rock Island 11ail1'oad and contains about 2,500,000 cu. yds. of 
good concrete gravel with trackage. The owner is S. B, Scott, 
Scollard Bldg., Dallas, Texas. 

Two samples of limestone from this county have been tested, 
but neither one of them could be considered as a satisfactory 
material for road construction, Below are given the results of 
tests. 

----------_.--_._- --- ---,----,-----:------

Wt, per Water Per cent. French I Cement- Compres· 

No. 

1 
2 

cu. it. abs. lbs. of coet. of Hard· Tough· ing- sian lbs. 
~ Gr. ____ ~ __ .f~ ~~~ _>V~ ~._~~:~_ Value per sq. ~':.:. 

Z.OO 12~ 14,1 10.0 I 4, I 0 I 2 Excel!. 3,ZOO 
1.00 1]8 17.5 i 23.~ 1.1 0 1 Good 1,575 

No. 1. This limestone is found 'on the property of F. J. Shutt, 
Duncanville, Texa,s. It is a very soft limestone, with very low 
toughness and resistance to wear, but excellent cementing value. 
It has a very low resistance -to compression. This stone is not satis
factory for road construction. 
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No.2. TMs material is in the same locality as that above. It 
is a very soft limestone, with low toughness and resistance to wear, 
and good cementing value. It has very low resistance to compres
sion. This stone is not satisfactory for road construction. 

DEAF SMITH COUNTY 

There is little road material of any description in this county, 
but the need for good material in this locality is not great and 
the natural conditions tend to preserve the natural earth roads 
in goou condition if the traffic is not too heavy. 

One sample of caliche is the only material tested from this 
county. The tests on this material follow: 

IVt. per Water Per cent. French Oement- Oompres-
cu. ft. abs. Ibs. of coeL of Hard- Tough- lng sion Ibs. 

sP. Gr. percu.ft. wear wear ness ness Value per sq. in. 

----I r------ -----~ ------1--- ---
159 3.30 17.8 2.2 __________ 1 5 I Excel!. 9,£50 2.05 

.~-------------

This material is a caliche limestone from the Hadden Estate, 
Herford, Texas. There are approximately 800,000 cu. yds. ex
posed. The rock has low resistance to wear and toughness, excel
lent cementing value, and low resistance t.o compression. This rock 
is not recommended as a road building material. Caliche of this 
nature has been used tOI a considerable extent in road construction, but 
the roads are dusty in dry weather and develop ruts in wet weather. 

DENTON COUNTY 

Several samples have been tested from this county besid~s 
two that have been listed without tests. 

Four miles southwest of Sanger on the Santa Fe Railroad is 
located a gravel deposit belonging to Fred Hopkins of Sanger, 
Texas. 

William Whitfield of Justin, Texas, owns a deposit of soft 
limestone gravel with considerable fine calcareous sand. It is 
located 1Y2 miles east of the G. C. & S. F. Railroad and 6 miles 
west of the M. K. & T. Railroad on the Justin-Argyle Road. The 
pit is not worked at the present time. It is estimated that there 
are about 65,000 cu. yds. of the material available. A small 
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sample on h.and indicates that the material would pack well and 
be satisfactory for light traffic, but under heavy traffic it would 
not be satisfactory. 

Below are given a number of gravels from this county, together 
with their locations and remarks: 

MEOHANICAL ANALYSIS 

I No.1 No.2 No.3 No.' 

------------------- .. ------ -------~-
Material retain~d on the 2-inch sieve_________________ () 4.1 2.1 0 
Material retained on the I-inch 8ieve_________________ 20.6 45.7 16.7 0 
1\1aterial retained on the 'h-inch sieve________________ 52.S 83.7 29.5 7.1 
Material reta!ned on the 'is-inch sie~c---------------- 77.4 99.2 I !;O.9 45.3 
Mater~al ret,,!ncd on the .!).l3-lllch s~eve-------------- ~.g 100.0 I 13.7 I 67.6 
Mater~ul leta~ned on the .()116-!I1ch s~eve___ ___________ 90.8 _____ 75.9 I 69.2 
Matenal retamerl all the .0058-mch bleve______________ 97.8 ----- I 80.<3 I 722 
Material retained on the .0029-il1cl1 siov8____________ 98.7 _____ 81.2 73.5 
Material passing the _OO2D' inch sieve ________________ ~_ ~~ ~il._ ~ 

ce::::;~~-~-:l~~-~:~--- --------------------------- p100
00

·0
,
. --F--a-I~r---I Joo.O 99. Q 

I\btelial over '!s inch in size__________________________ Fair Fair 
Material under 'Is inch in siz8 ____________ --________ Excel!. Excell.

j
, Excel!. Excel!. 

Material as receivcd .. __________ .. ________________ .. _____ Poor Fair Excel!. Good 
I 

---

No. 1. On the property of R. T. Yearby, about 3 miles southwest 
of Denton, and about 1;:; mile west of the M. K. & T_ Railroad. 
This material is composed of somewhat soft limestone with little 
clay. It should prove satisfactory for gravel roads having a medium 
traffic. 

No.2. About 5'\1J miles west of Denton, on the main Decatur 
and Denton wagon road on the property of G. B. Eagen. The gravel 
is composed o[ large, fiat fragments of limestone with no sand or 
clay. This material is reeommended [or the foundation course, or 
if used in the top course, it should have about :'10 % 'Of sand and 
clay mixed with it so that it will set intol a compact impervious surface. 

No_ 3. From about 2'\1J miles south of Denton and about 50 
yards west of thc M. K. & T. Railroad. This gravel is composed of 
fragments of sandstone, some very soft diSintegrated limestone and 
a considerable amount of fine calcareolls material and clay. Due to 
the large amount of extremely soft material composing this gravel, 
it is not recommended except for very light traffic. 

No.4. From the property of C. B. Grant, 3.1 miles southwest of 
Denton and "h mile west on the M. K. & T. Railroad. This gravel 
is composed of soft fragments of disintegrated chert, with a con
siderable amount of red oxide of iron clay. It is recommended 
only as a binder for roads lacking binding material such as a gravel 
in which clay and sand are absent. 
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The results of tests of two samples of limestone from this 
county are given below: 

cement- Compres-
lng sian lb •. 

Value per sq. in. 
1 

WI. per Water Per cent. French 
eu. ft. abs. lbs. of coef. of Hard· Tough-

No. ~p Gr. per cn. it wear wear ness ness 

1 - Z.fi5 --:9-. -1--2.:- -;.~ .. --:~~---::- --4 -- Go?d - -1~,E50--
2 2.60 162 2.28 ,).0 7.9 14.2 5 FUll' 10.000 

No. 1. A small exposure of limestone 3 lh miles southwest of 
Denton and about % mile west of the M. K. ,& T. Railroad. This 
rock has low hardness and toughness, medium resistance to wear, 
good cementing value and fair re'sistance ,to compression. This 
material is recommended for roads having light trafIi.c only. 

No.2. This limestone was taken from the property of Jack Pass, 
about 5 miles north of Denison and 3 mile,s, west of the M. K. & T. 
Railroad. 'i'his is a medium hard rock with low resistance to wear 
and toughness, fair cementing value and resistance to compression. 
This material should prove satisfactory for medium tl'affic water
bound macadam or bituminous roads. It is a good material for 
railroad ballast or concrete aggregate. 

DEWI'l"1' COUNTY 

A number of deposits of sand and gravel from this county are 
listed, but not any rock, as there is very little of the latter 
exposed. 

Directly north of the Southern Pacific Hailroad, 1 mile south 
of 'rhomaston on the G. H. & S. A. branch, a deposit of gravel 
is located on the property of the Thomaston Sand and Gravel 
Co. of Corpus Christi, 'l'exas. It is reported that it covers 45 
acres. The gravel ranges from 3 in. down, while the sand is 
coarse and sharp and composes about 38 per cent of the material. 
Besides this there are about 60 acres of clay and gravel mixed, 
suitable for road material. 

A deposit of gravel is located % mi. northeast of Thomaston 
and 112 mi. cast of the Southern Pacific Railroad on the property 
of J. H. Pridgen, Sr., Thomaston, Texas. A hill intervenes 
between the deposrit and the railroad, so that the deposit has 
never been worked. It is reported that the railroad has made 
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tests of this material and has recommended it as being good 
material,. but no report is on hand. 

A deposit of road gravel is located two miles south of Thomas
ton on the G. H. & S. A. Railroad on the property of J. S. 
McCrabb, Thomaston, Texas. The material has been used on 
the Wharton County roads, but the switch has been taken up. 

Chas. D. Peary of Ouero, 'l'exas, owns a deposit of gravel at 
Cnero, on the G. H. & S. A. and the S. A. & A. P. railroads, 
which has been used on the DeWitt and Wharton County roads. 

'1'wo samples of gravel from Yoakum were tested by the Office 
of Public R.oads at Washington, and are given here with their 
recommendations. 

MEOHANIOAL A.NALYSIS 

No.1 I No.2 

Material retained on 2-llleh sieve_________________________________________ 24.0 22.7 
Matel'la~ letamed on l-lllell SlCVC____________ _______ ___________________ 50.0 47.6 
Material retalllPd on %-inch s eve_________________________________________ 68.0 71.2 
Material rctamed on 'lis-inch Bieve________________________________________ 83.0 84.1:\ 
l\-luterial T€taincd on .Oi:l3-inch SI€VC______________________________________ Y3.1 90,9 
Material retained on .OnU-llleh sieve ______________________________________________________ _ 
Material retained on .0058-inch sieve_______________________________________ DIUl I 9SA 
Materlal letamed on .OG29-inr.h sieve_____________________________________ m.D 99.4 
Material passing- the .0029-inch sieve_____________________________________ 0.1 0.6 

TotaL____________ ________ ____________ __ ________ ________ _______________ 100.0 100.0 

Oementing value on: 
Material over v.. inch ll1 slze ____________________________________________ J"ow 
Material under ¥s illch III slZe ___________________________________________ Excell. 
Matel'ial as 1 eceivecL__ ____________ __________ _____________________________ If'air 

Low 
J~X("l1. 
Good 

----------- ---, 

No.1. This sample was sent to the laboratory by J. "IV. Benjamin, 
County Engineer, and the location is Yoakum. The sample con· 
siBts essentially of large rounded fragments of chert and quartzite 
with some quartz and ferruginous clay. The percentage of material 
passing the Vs -inch screen and the percentage of clay material 
(passing the 200 mesh sieve) are too small for satisfactory use in 
ordinary gravel road construction. This could be corrected by 
adding about 15 % of a mixture of sand and clay to the gravel. 

No.2. This test was made at the request of Mr. J. W. Benjamin, 
County Engineer. The material is from Yoakum, DeWitt County. 
The sample consists essentially of large rounded fragments of 
'chert, quartzite and sandstone with some quartz sand and very 
little clay. 'rhe percentage of clay material passing the Vs -inch 
screen n,nd the percentage of clay material (passing No. 200 sieve), 
are too small for satisfactory Thse in ordinary gravel construction. 



Duval County 55 

This could be corrected by adding about 15 % of a mixture of sand 
and clay to the gravel. 

DIMMIT COUNTY 

Gravel is found on the high ridges 29 miles east of Eagle Pass 
on the Eagle Pass-Carrizo Springs road. 

DuvAL COUNTY 

The Sherman Concrete Company has a deposit of limestone 
2 miles east of BenavideS' near the Texas Mexican Railroad 
tracks with a switch running to the quarry from the main line. 
With the present equipment and a few repairs, the plant can 
produce about 100 tons per day. This material has been tested 
in the laboratory of the Warren Bros. in Cambridge, Mass., but 
no report is on hand. 

The Sherman Concrete Co. of Corpus Christi also owns a 
deposit of hard sandstone at Noledo. During 1916, ihis quarry 
produced 15,000 tons of stone. This material is located near the 
tracks of the Texas Mexican Railroad and has been us('.l in the 
concrete for the streets of Corpus Christi. 

Besides these tl1Cl'e is a large quantity of white earthy lime
stone neal' Hebbronville, Realitos, northwe,st of San Diego, but 
it is doubted if any of these deposits could be used for road con
struction. Some white limestone is also found along the Tildon 
road a bout] 2 or 13 miles northwest of San Diego. 

EAS'l'LAND COUNTY 

This county lies in the belt of the hard limestone running 
from the north to the souih through the State. Two tests have 
been made of limestones from this county and are given in the 
following tables: 

wt. per Water Per cent. Fremh Oement- ODmpreB-
cu. ft. abs. ibs. of coef. of Hard· TDugh- lng sian tbe. 

No. Sp. Gl'. pm' cu. it wear wear ness ness Value pel' sq. In. 

2.55 159 2.62 4.2 l [l.6 10.5 Good 11,350 

2.60 162 I ~- not eno:lgh i 
1.00 material i 11.3 

I 
4 12,325 
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No. 1. 'l'his sample is from the quarry of the Tiffin Crushed 
Stone Co., Ranger, Texas. The te·sts show this to be a soft rock, 
low in toughness and resistance to wear, good cementing value and 
fair resistance to compression. This rock is recommelldfd only 
for waterbound macadam roads subject to light traffic. Could be 
used successfully under slightly heavier traffic with a bituminous 
binder. 

No.2. This limestone is from the Rogers Quarry and the tests 
were made at the request of the Engineering DeparLment of the 
T. & P. Railroad. 'l'his is a soft rock, low in toughness and with 
fair resistance to compression. Insufficient tests were made to 
warrant a recommendation on this material. 

EDWARDS COUNTY 

No tests have been made of material from this county, but the 
predominating material is gravel which is found in the drainage 
basins of the tributaries of the West Nueces River, especially 
Sycamore, Dry Sycamore, and Hackbcrry creeks. This gravel is, 
mostly flint and limestone gravel. 

ELLIS COUNTY 

A gravel deposit is locatcd 3 mi. southeast of Waxahachie and 
1;.1 mi. from the T. & B. V. Hailroad on the property of G. W. 
Marshall of Waxahachie, Texas. The T. & B. V. Railroad is ~4 
mi. from the pit, but there would be little trouble to run a spur 
to the pit. At the present time there is no loading equipment 
at the pit. It has been used on the Ellis County roads and as 
railroad ballast for the '1'. & B. V. Railroad. 

Another deposit of gravel is located on the property of John 
Clouch of Maypearl, 500 yds. south of the 1. & G. N. Railroad and 
less than lh mi. southwest of Maypearl. The gravel from this 
-property has not been used, but that from the adjoining pl'Op
<erty has been used on the Ellis County roads. 

EIJ PASO COUNTY, (Including Hudspeth County) 

Like many of the western counties, EI Paso County is abun
dantly supplied with good road building materials, but with the 
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exception of the country immediately contiguous to the city of EI 
Paso, there is little demand for the higher type of roads. 

In the southern Oarrizo Mountains between the Texas and 
Pacific Railroad and the SouthClrn Paeific Railroad, just west 
of the Oulberson Oounty line, is located a great variety of rocks. 
'rhese are reddish, grey, and greenish schists with numerous 
intrusive quartz dikes, also granites, limestone and a great deal 
of gravel. In the Franklin Mountains there arc small masses ot 
diabase (trap rock) varying in thickness from a few inches to 
about 25 feet. Basalt and strongly metamorphosed limestone are 
located in the Oox Mountains about one mile due west of the end 
of tho limestone cliffs ol the Sierra Diablo, 12. mi. north-north
west of Eagle ]'lat and cast-northeast of Sierra Blanca. Numer
ous outcrop pings of granite occur in this county. Several 
detached areas are located at the base of the Franklin Moun
tains. They usually form the lowermost outcrop above the 
slopes at the base of the range and extend upward from a few 
feet to about one thousand fect. At one place only, at the pass 
immediately north of the highest pt'ak, the granite crosses the 
crost of tho mountain in a narrow belt and is exposed 011 the 
western slope. The main outcrop occupics an il'l'egular area 
about four miles long varying in width from a few feet to a little 
more than a mile at the northeastern base of the range. The 
common type is red in color and medi.um to coarse-grained, 
composed of quartz, feldspar, and a small amount of biotite mica 
and hornblende. The last two minerals weather to chlorite. 
Northwest of Fort Bliss and along the eastern base of the central 
part of the range a porphyritic type is developed, consisting of 
crystals of red and grey feldspar up to 4 in. in width, in a gran
ular basco Anothcr deposit of granite of great strength and dur
ability is located in the Rueco Mountains at Oerro Alto near the 
New Mexico line. A strongly micaceous granite breaks through 
Bchists in a spur of the Van Horn Mountains about 10 mi. south 
of Bass Oanyon and 6 mi. south of south bend in the Southern 
Pacific Railroad near Mica 'ranks. The northern side of the 
Quitman Mountains is composed of granite with porphyritic 
intrusions. The northeastern part of the western and main 
mountain ridges is granite to about 1 mi. east of the Bonanza 
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mine. There the rocks change to porphyries with augite and 
basalts with intercalations and intrusives of greenstone porphy
ries. These continue as far south as the Quitman PaSIS. 'The 
porphyries are solid and massive, the fractures uneven and hard 
and more tough than b~ittle. Granites and rhyolites are found 
also in the Sierra Blanca. 

On the low hill southeast of the T. & P. Railroad pump station 
in the Carrizo Mountains is an outcropping of rhyolite, the sur
face of which is greatly weathered, but fresh exposures show 
dense fine-grained greyish to reddish rock composed of small 
phenocrysts or quartz, orthoclase and albite in a ground mass of 
minute gray grains of interlocked quartz and feldspar. 

Mr. W. P. Sloane reports that there is a large quantity of 
gravel within V2 mile of the 1. & C. N. spur and 11/2 mi. north
west of l\1'arlin and 1 mi. from the II. & T. C. Railroad. Part of 
this deposit belongs to him and he reports that it is all good road
building gravel, packing without difficulty under traf-fic. 

FANNIN COUNTY 

Twelve miles northwest of Bonham, and 16 mi. southeast of 
Denison, MI'. S. A. Vaughn of Saxony, Texas, owns a deposit 
of rock. It is located 1 mi. from the railroad, however, and 11/2 
mi. from the switch. Several tests have been made on sand
stones from Lhis county and the results of these tests are given 
below: 

Wt. per water Per cent. French GernMt- Compres· 
cu. ft. abs. lbs. of coet. of liard· Tough· iug sionlbs. 

No. Sp. Gr. per cu. it wear wear ness ness Value per sq. In. 

---------------------- --- ---

I 
l'ery 

1 2.65 165 0.86 3.1 13.0 17.1 6 good 15,000 
very 

2 2.57 16() 2.15 7.1 5.04 14 I 2.5 good 7,575 

3 2.64 165 .005. 9.6 4.17 I 10,800 -------_ ... -, --------- --------
--------~ 

.---_._ .. _-
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No. 1. From the property of Mr. D. P. Warren, 14 miles north 
of Bonham and made at the request of Geo. A. McClellan, Engineer. 
The tests show this to be a calcareous sandstone. This rock is hard, 
with medium resistance to compression. This stone should prove 
satisfactory for light traffic, plain macadam road or moderate traffic, 
bituminous construction. This rock is a little better than the 
average rock used in road-building in Texas. 

No.2. From the quarry of Hicks & Fitzgerald, located at Savoy, 
Texas. 'rhis is a mouse-colored sandstone with medium hardness 
and low resistance to wear and compression. 

No.3. From the quarry of Hicks & Fitzgerald, located at Savoy, 
Texas. This is a shell-incrusted, mouse-colored shell sandstone, 
with low resistance to wear and f'air resistance to compression. 

FAYETTE COUNTY 

This county is somewhat different from the average, from the 
fact that not only gravel and limestone are found in the county, 
but also a sandstone. This latter, however, is generally somewhat 
soft, the grains being ra:her loosely cemented tog0tliel'. The 
limestone is not particularly hard or tough, and as a rule has 
little to recommend it for road construction. The f,'1'avel, how
ever, can be found satisfactoq in quality and quantity for road 
constl'uction. 

One deposit belonging to \lV. P. Colin, Port Neches, Texas, is 
located 1,000 ft. from the Southern Pacific Railroad near 
Ellinger, Texas. A pit' of flint-grayel already opened, belonging 
to W. Waldo of Houston, Texas, is located on a spur of the 
Southern Pacific Railroad. '!'he M. Ie. (y, r. Railroad i~ about 11j3 
mi. distant. This material has been used on the Harris County 
highways and as ballast on the Southern Pacific Hailroad. It is 
located at Duise, Fayette County, twd is reported as having 
enough equipment at present to load 12 cars dailY. 

The McLelland Gravel Company of Houston, Texas, operates 
a pit 01' clay and gravel on a spur of the La Grange branch of 
the G. H. & S. A. R,ailroad. This deposit is located about 1,000 
ft. north of this railroad, and 4 mi. southwest of Fayetteville. 
The gravel is made up of pebbles of flint and quartz, though 
the greater proportion is quartz-sand with some red oxide of iron 
clay. It is estimated that the deposit contains about 1,000,000 
yards. It has been used in several counties in south 'l'exas. 

The La Grange Gravel Company of La Grange, Texas, owns a 
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deposit of gravel within 1Jz mi. of the M. K. & T. Railroad near 
La Grange. 

Another deposit of gravel is located 1 mi. south of La Grange 
on a switch just off the main line of the M. K. & T. Railroad. 
The deposit is owned by O. Moellenberndt of TJa Grange, Texas, 
who reports that the material has been used on cOlmty roads in 
}11ayette County, and also by the M. K. & '1'. Railroad as ballast. 
A small sample on hand shows this gravel to be really a sand 
mixed with red oxide of iron clay having practically no large 
pebbles. 

'rhe Houston Electric Company of Houston, Texas, owns a 
gravel pit at Fayetteville, on the M.K. & T. Railroad. The 
material is a pit-run gravel ranging in size from silt to flint 
gravel pebbles, from 2 to 3 in. in diameter. It is reported that 
this is an exceptionally good road material and railroad ballast, 
and it has beC'1l used in city streets, county roads, and in ballast
ing street-car tracks. 

On the M. K. & T. Railroad in this county, Mr . • John H. 
W cssels of Halsted, Texas, operates a pit at Halsted and one at 
Wessels. These a1'0 pit-run gravels, ranging from silt and sand 
to flint pellbles, from 3 io 4 in. in diameter. The material has 
been used on various roads and is reported to be a fair road. 
building gravel provided pains are taken to secure the best in 
the pits. However, if this is not done, the poor road material is 
apt to be obtained. Two graveLs from this county were tested 
as follows: 

JIf.F.CHANIOAL ANALYSIS 

---------------

No.1 No. Z 

Material retainen on 2-inch sieve_________________________________________ 0 0 
Material rctained on I-inch sievc_________________________________________ 5.3 7.4 
Material rotained on %-inch sicvc________________________________________ 16.8 15.9 
Materia) retained on %-incb sievc________________________________________ 51.2 39.1 
Material retained on .033-incl1 sievc______________________________________ 68.0 52.2 
Material retained on .0116-incl1 sieve _______ .. ______________________ ._______ 82.7 77-1. 
Material retained on .OO58·inch sieve_____________________________________ 84.6 79_1 
Matorial retained on .Om9-incl1 sieve_____________________________________ 80.6 80.1 
Material passingg .000g-ineh 8ieve________________________________________ H.a 20.1 

Total. ______ ________________________ _____ __ _______ __ ______ ________ __ ___ 100.2 100.2 

Cementing value on: 
Not Not 

Material over % ·ineh in 8izo ____________________________________________ made made 
Material under ';" incb in 8ize ____________________________________________ Fair Good 
Matorlal as received ________ ~-----______________________________________ Fair Fair 
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No. 1. This gravel is taken from city property at La Grange, 
Texas. The sample was sent in by J. C. Baumgarten, President 
Schulenberg Highway League. It contains more or less rounded 
fragments of quartz and flint with considerable sand and good 
binding ferruginous clay. It will pack down and bind well in a 
road, but it will require more maintenance than a gravel containing 
a larger proportion of stones between 'Ii inch and 11,:'2 inches in 
size. 

No.2. This gravel is taken from the Loessin pit, adjoining the 
La Grang;e city pit. The sample was sent by J. C. Baumgarten, 
Pres., Schulenberg Highway League. It consists of more or less 
rounded fragments of flint and quartzite with considerable sand 
of the same nature and a good binding clay. It will pack and 
bind well in a road, but will need considerable maintenance, due 
to the large proportion of sand it contains. It is recommended as 
lot binder course upon a 1loundation of coarS'3r grave!. 

'['hree samples of limestone in this county have been tested with 
the following results: 

I 

iWt. per Water Per cent. French Ocment- Oompl'es-
Cli. ft. abs. lbs. of coet. of IIard- ~'ough lug sion Ibs. 

No. lip. Gr. per cu. ft wear wear ncss ness Value per Sq. in. 

1 I-~- --:~- --3.:- ~~-5 --:-- --:- --9 -- ~OOd - -:5,3:--
2 2 (J~ H)) 1.56 6.}.! I C.8 9,7 2 Good _________ _ 
3 2.50 156 4.08 __________ _________ _________ Excel. 5,617 

No. 1. 'l'his sample of limestone is from the property of Louis 
Reineseclr, at Duc]mer's Creek, 3 ~ miles northwest or La Grango. 
The sample WilS sent by J. C. Melcher, O'Quinn, 'l'exas. This material 
has from 4 to 10 H. exposure. It is a medium hard rock, with very low 
resistance to wear, low toughn('~s and good cementing value. It has 
fairly high resistance to compression. 'J'he rock is not homogeneous, 
the hard part being a good road material, while fhe soft material is 
poor: therefore, as a whole, the sample would noL be recommended. 

No.2. This limestone was found ne:l.l' O'Quinn, Texas. It was 
sent in by J. C. Melcher, O'Quinn, Texas, and labeled "Alabaster". 
The tests show that this is a soft rock, with low resistance to wear 
and toughness and with good cementing value. Not recommended 
as a road building material. 

NO'1 il. This sample of limestone is from the property of Frank 
Hansen, located at Buckner's Creek, 4 miles west of LaGrange. It 
was sent in by J. C. Melcher, O'Quinn, Texas. The tests show that 
this material has 30-ft. exposure, and is a soft rock with very low 
toughness and excellent cementing value. Not recommended as a 
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road building material. There was not enough of sample for abra
sion test. 

The sandstone of the 'County is semi-quartzitic sandstone a:nd 
runs in a belt through the rounty in vcry variable condition, 
some of it being hard while, within close ]l)roximity, it is consider
ably disintegrated. At a point 3-1;2 miles south of West Point 
at the crossing of the S. A. & A. P. Railroad over Jack John 
Creek, is an outcropping of this semi-quartzitic sandstone about 
]5 ft. thiclL Another deposit is found 1% miles northwest of I,a 
Grange in il1e bluffs of the Colorado River, near the M. K. & T. 
Railroad. It is about 30 ft. thick and rather hard. East of La 
Grange 2% miles on the I,a Grange-Columbus Road, is another 
deposit of sandstone from 20 to 25 ft. thick. Still another is 
found on top of the hill 1 mile west of Plum. Two miles north
east of Ledbetter on a branch of Turkey Creek is located a gray 
sandstone 4 to 5 ft. thick, which is used locally for building 
purposes. ·Within the town of l'viuldoon and about 1 mile south 
of the postofiice and 600 yet". from the S. A. & A. P. Railroad 
there is a deposit of sandstone owned by J .:K McAnally of 
Beaumont, Texas. A switch of the S. A. & A. P. Railroad is 
located 200 yds. east of the deposit. It covers approximately 10 
acres, but has never been used commercially, though it is 
reported that some of the material in the adjoining property has 
been used in the comtruction of sea-jetties. 'rests have been 
made on two other sandstones in this county, as follows: 

._-........,.-----------
cement-I Campres-

Tough· fnll" .ion Jh~. 
ness Value per sq. Ill. I 

Wt. per Water Per cent. "French 
cu. ft. abs. lbs. of cae£. oJ Hard-

No. Rp. Gr. per cu. it wear wear ness 

---------------- -.--- ---1----
1 2.1~ 
t ~.05 

lB4 
123 

7.64 
7.80 

4.1 
6.3 

9.7 
6.~ 

17.8 
o 

11 
5 

F'air H,075 
Excel. 7,270 

No. 1. This sample Wi3iS found near Lena Spur, S. A. & A. P. 
Railroad. The sandstone was sent in by J. C. Melcher, O'Quinn, 
Texas. The tests show that this is a hard rock, with medium 
resistance to wear, rather low toughness, fair cementing value, and 
also fair resistance to compreSSion. This material should prove 
TOCY satisfactory in bituminous macadam roads, but should not be 
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used in water bound macadam. It makes good railroad ballast 
or concrete aggregate. 

No.2. This sandstone was found near Lena Spur, with low 
resistance to wear and toughness and excellent cementing value. It 
has low resistance to compression. This material is not recom
mended as a road building material. 

FRIO OOUNTY 

Along the I. & G. N. Railroad 2712 miles north of Pearsall and 
On the west side of the railroad, is a deposit of gravel belonging 
to N. W. Ware. This material has been llsed by the 1. & G. N. 
Railroad for ballast. The county clerk of Frio County reports 
that there are great quantities of gravel north of this pit. 

GILLESPIE OOUNTY 

In the bed of the Pedernales River, there is considern ble gTavel 
to be found. One deposit, used on the Am:tin-Fredericksburg 
Road near Stonewall, is to be found on the lVIorris Ranch. 
The marble from this county has been tested as a road material 
as follows: 

--- ---.,.---, 

Wt. per Water Per cent. French Oement- Compres-
cu. ft. aba, Ibs, of cae!. of Hard- 'roue-h- ine- sian Ibs. 

No. Sp. Gr. per cu. It wear wear ness ness V"lue per sq. in, 

--- -------- ------ ------- --~--I---

2,70 168 (),29 1.5 8.11 15.2 

_ .. _--_. -----------

No.1. This marble was found at Cherry 'Springs, unoperated 
quarry, 35 miles south of Llano, near the Mason County line. The 
Lests show that this rock hH,S medium hardness and resistance to 
wear, and low toughness. It is not recommended for water-bound 
construction, but should be satisfactory for medium traffic bitumi
nous roads, 

GONZALES OOUNTY 

Among other things, this county has a deposit of fairly hard 
gray sandstone. One deposit is located 4ljz miles southeast of 
Pilgrim in the bluffs of Oattlemen '8 Fork. This deposit is ap
proxima tely 10 ft. thick, and is located on the G. H. & S. A. 
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Railroad. This same material is found in layers 30 to 40 ft. 
thick, 4112 miles east of Smiley, forming bluffs on the creek. It 
also forms a hill 4 miles south-southwest of Pilgrim, which is 
also on the G. H. & S. A. Railroad. 

GRAYSON COUN'l'Y 

Just west of Denison, and 1,000 ft. from the switch, is a lime
stone quarry, belonging to E. F. Bush of Denison, Texas. This 
material, it is reported, has been used on some road's in Grayson 
County, and the quarry has an output of from 50 to 70 cu. yds. 
per day. Tests have been made by the U. S. Office of Public 
Roads at VVashington, ibut no record is on hand. 

The North Texas Sand and Gravel Company of Ambrose, 
Texas, produces a concrete sand, which has been used in the 
concrete roads of Hunt County. ']'he deposit is located a short 
distance south of Ambrose on a spur of the M. K. & rr. Railroad. 
In 1916, there were 40,000 tons produced. The material is a 
quartz and flint sand stFlined with iron oxide, rather medium 
fine in grading. W. A. Thornton, Route 5, Denison, Texas, owns 
a deposit of sand 5 miles north of West Denison, but 3 miles 
from the railroad. A small sample on band shows this to be 
medium fine graded sand with some larger pebbles of flint and 
quartz. A ferrugi.nous sandstone in this county has been tested 
as follows: 

._._ .......... _ .. ----------- -----------,----- -----_ .. _-_ .. 

cement'! Compres· 
rrough- ing I siolllbs. 

Wt. per Water Per cent. French 
cu. ft. abs. Ibs. of coet. of Hard· 

No. Sp. Gr. per cu. it "ear wear nesE. ness Vaiue pel sq. in. 

1 I 2.95 18~ 1.67 3.1 1B.1 19.3 J 14 Fair 20,700 

No. 1. Sample sent to the Laboratory by Wm. Veich, Denison, 
Grayson County, Texas. The tests on this stone show it to be a 
hard rock, with medium toughness fllld resistance to wear, fair 
cementing value and high resistance to compression. This should 
make a very satisfactory material for road construction, especially 
when used with a bituminous binder. It should make a good con
crete road aggregate or railroad ballast. 
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GRIMES COUNTY 

This county lies in a belt of quartzitic sandstone, but there 
is also located in the county considerable gravel and some softer 
grades of limestone. W. J. Callahan of Shiro, Texas, has a 
gravel deposit in charge. The material has been tested at A. & M. 
College and indicates that the deposit cootains about 75 per 'Cent 
coarse gravel, 19 per cent clay, and the remaining part sand. 
It has been used on roads in Grimes, Liberty and Montgomery 
counties. 

One gravel deposit belooging to E. A. Edwards of Shiro, 
Texas, produced about 30,000 yds. in one year. This pit is lo
cated on a spur of the T. & B. V. Railroad, Ph miles southwest 
of Shiro and about 1,200 yds. from the main line of the railroad. 
The pit covers about 25 acres and is from 10 to 25 ft. in depth. 
This materjal has been used on roads in Montgomery, Liberty, 
and Grimes counties. Another deposit of flint gravel is located 
on the T. & B. V. Railroad, 72 miles north of Houston, at Shiro, 
Texas, and can produce from 6 to 15 cars a day with wheel
scrapers. The tests of this gravel follow: 

MEOHANIOAL ANALYSIS 

No. 1 
Materlal retain on Z-Inch sleve__________________________________________________ 0 
Material retained (}fi I-inch sieve______________________________________________ .8 
Material retained on ;\,-Inch sieve_______________________________________________ 10.2 
Material retained on 'A.-inch sieve _____________________________________ -_______ ~5.7 

Material retained on .()33-inch sievo_______________________________________________ 67_6 
Material retained on .0116-inch sicve___________________________________________ 78.8 
Material retained on .0058 inch sieve_______________________________________________ 82.8 
Material retained on .0029-inch sieve__________________________________________ B3.7 
Material passing the .0000·incb sieve _____ ~------------------------------------- 16.2 

'l'otaL ___ .______________________________________________________________________ 1/9.11 

Cementing value on: Material over 'AI inch in size _____________________________________________________________ _ 
Material under 'h incb In slze __________________________________________________________ 0 

Material as received____________________________________________________________ Excell. 

No. 1. 'This gravel is taken from the property of E. A. Edwards, 
Shiro, Grimes County, located 1 mile south of Shiro, on the T. & 
B. V. Railroad <spur. The test shows ,thRt the gravel has an ex
cess of sand for the best results, but it should make good roads. 
The material is very good, and its cementing qualities are excellent. 
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A deposit of quartZite located 2V2 miles north of Shiro, and Y2 
mile from the T. & B. V. Rahroad is also owned by E. A .. Ed
wards of Shiro. '1'his material has never been commercially 
produced, but test-holes indicate that there is an enormous quwn
tity present. A small sample on hand indicates that this is a 

. very hard quart:;;itic sandstone, having rather low toughness. 
If of a uniform' character this should be excellent material for a 
foundation course, with binder of other material, and should 
also make good railroad ballast. A deposit of sandstone be
longing to W. B. Spencer of Richard's, Grimes County, is lo
cated 1~ miles east of the 1. & G. N. Railroad and 2% miles 
southeast of Bedias. It is also 1¥2 miles west of the T. & B. V. 
Railroad. A small sample on hand indicates that the deposit is 
rather variable, as a part of the sample is hard quartzitic sand
stone in contact with soft sandstone. A deposit of soft and hard 
sandstone is located 27 miles north of Navasota on the 1. & G. N. 
Railroad. This belongs to Mr. J. N. Robinson, Madisonville, 
Madison County. While the deposit is within 200 yds. of the I. 
& G. N. Railroad, it has never been commercially operated. It 
is reported: that the deposit covers 19 acres. 

The Texas Rock Company of Beaumont, Texas, owns a deposit 
of sandstone 1 mile south of Bedias, and % mile west of the 1. & 
G. N. Railroad. 'l'his deposit, however, is not being operated. 
At Piedmont, Texas, the Texas Sand and Gravel Company of 
Houston, 'l'exas, operates a quarry for producing crushed ailld 
screened sandstone. During 1916, this plant produced approxi
mately 40,000 tons of rock, which has Ibeen used as concrete 
aggregate and as rip-rap for jetty work. The deposit is on the 
H. & 'r. C. Railroad. An old quarry of sandstone and semi
qual'tzite is located a short distance west of the 1. & G. N. Rail
road (Madisonville Branch) between the 22 and 23 mile poste. 
The stone, however, is rather poor road material, but a satis
factory C'oncrcte aggregate where it is not needed to resist wear. 
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GUADALUPE COUNTY 

rrwo samples of gravel in this county have been tested as 
follows: 

lI-IEOHANIOAL ANALYSIS 

No.1 I No.2 

--------~---------------------------------------I~-------
lIfater!al retained on 2-inch siev8 _____________________________________ _ 
Material retained on I-inch sieve ______________________________________ _ 
Material retained on 'h-inch sleve _________________________________ ------
Materl al retained on 'h inch sieve _____________________________________ _ 
Material retained on .033-inch 8ieve ________________________________ _ 
Material retained on .m1B-inch sieve _________________________________ _ 
Mater al retamed on .0058·inch sieve __________________________________ _ 
Matenal retained on .0029 inch s·ieve ________________________________ _ 
Material passing the .0029-111eh sievc _________________________________ _ 

8.70 
28.34 
55.65 
76.54 
83.92 
92.53 
94.€6 
95.11 
4.77 

TotaL_____________________________________________________________ 09.88 

Oementlng value on: 
Material over 'h inch in size__________________________________________ Poor 
Material under 'h inch in size__________________________________________ Exeell. 
Material as received_____________________________________________________ Poor 

-----_._-------

89.03 
56.51\ 
88.4~ 
90.91 

No. 1.. This gravel is taken from the north bank of Cibolo 
Creek, from tost hole, about 17 miles. north of San Antonio, on the 
Government Highway. The tests show this gravel as consisting of 
rounded fragments of a 'hard limestone with a small amount of 
calcareous sand. It should prove satisfactory as a road building 
material. 

No.2. This gravel is taken from the bed of Cibolo Creek, 
about 17 miles north of San Antonio and about 50 yards up the 
creek from the crossing of the Government Highway. The tests 
show that this material consists of large rounded fragments of 
limestone with no sand or clay. It should make satisfactory con
crete aggregate, or, if mixed with' sand and clay in right propor
tions, should make good road material. 

HAMIL'l'ON OOUNTY 

On the IJeon River at Spur, Texas, a gravel deposit owned by 
Claude I-I'Llddleston of Hamilton, Texas, is located within close 
proximity of the St. Louis & S. W. Railroad. 

HARRIS COUNTY 

The Houston Transportation Oompany of Houston, Texas, 
markets a sharp San Ja'Cinto River sand. The material comes 
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to Houston by boat and has been used extensively for concrete 
paving. During 1916, the output was over 10,000 tons. 

HARRISON COUNTY 

This county is in the iron ore belt and this gives a ferrug
ginous character to the natural material found in this county. 
One deposit of iron ore gravel has been tested as follows: 

MEOHANIOAL ANALYSIS. 

No.1 

Material retained on l'J-inch sieve______________________________________________ 0 
Material retained on 1·lnch sieve_____________________________________________ 7.S1 
Material retained on 'A.-Inch sieve______________________________________________ 21.22 
Material retained on %·inch sieve___________________________________________ 43.15 
Material retained on .OOS·lnch sieve__________________________________________ 50.88 
Material retained on .0116·inch sievc_________________________________________ 62.« 
Material retained on .MS·inch sleve_________________________________________ 71.63 
Material retained on .0029·lnch sleve.._______________________________________ /M.M 
Material passing the .0009--lnch slcve..________________________________________ 16.06 

Total_____________________________________________________________________ lOO.<M 

Oementlng value on: 
Material over % inch in slze___________________________________________________ Poor 
Material under 'AI inch in size.._________________________________________________ Poor 
Ma terial as receivcd______________________________________________________________ Poor 

No. 1. This iron gravel was taken from the Roseborough Springs 
Road, about 2 % miles southwest of Marshall. It was sent in by 
N. P. Turner, County Engineer, Marshall. The tests show that this 
material consists of some fragments of disintegrated sandstone and 
a large amount of fine sand with little clay. It is not recommended 
as a road building material, as it does not contain enough large 
stones to support traffic or enough clay binder. 

A hematite deposit is located in east Texas iron ore fields 
at Ore City, 32 miles northeast of Longview, on a branch of the 
G. C. & S. F. Railroad. The deposit belongs to L. H. Featherstone 
of Beaumont, Texas. The shipping facilities for this material 
are the Port Bolivar and Iron Ore Railroad, a branch of the 
G. C. & S. F. Railroad. The material has been used on the 
Gregg County roads and has been reported satisfactory. A de
posit of iron conglomerate has been tested as follows: 
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----

Wt. per Water Per cent. French Oement- Oompres-
cu. ft. abs. Ibs. of coel. of Hard- Tonlrh- ing slon Ibs. 

No. Sp. Gr. per cu. it wear wear neBS ness Value per sq. In. 

- -----------
~-I==I~=-1 2.80 175 7.63 23.7 4,67'1 

No. 1. This sample of iron conglomerate was sent in by N. B. 
TUrner, County Engineer, Marshall. It was taken from county 
property about 5 miles south of Marshall and about 2 miles west 
of the Carthage Road. The tests show that this material has a 
very low resistance to wear and to compression, but good cement
ing value. It is not recommended as a road building material, and 
should be used only for foundation course, if nothing else is avail
able. 

HARTLEY COUWrY 

On the Fort ,\Vorth & Denver Railroad, 50 mi.les north of Ama
rillo, is a gravel deposit belonging to W. C. Reeves of Amarillo. 
During 1916, there were about 10,000 cu. yds. produced, and 
with present equipment, it is possible to reach 400 cu. yds. a day. 
The gravel is reported as being made up of 20 per cent coarsa 
gravel, approximately 50 per cent sand, and the rest clay. 

HAYS COUNTY 

There is, in Hays County, a network of roads totaling' six 
hundred miles, which spread to all parts of the county. The 
greater part of these can be travelec W'ith safety and com.fort . 
..'VIost improved highways, however, are close to the towns, the 
improvement becoming less and less apparent as the distan(:es 
incl'ep"ge from the centres. This must be expected as the outlying 
communities cannot afford the advantages of a highly improveli 
road nor does the volume of the traffic demand it. By using 
the best of available materials, many of these roads can be im
proved at a normal cost, as considerable road material is to be 
found in this county. The great body of the county is accessible 
to some type of material within reasonable hauling distances. 
In the eastern part of the county, in the black land prairie dis
tric~, there is a marked absence of good road material, although 
good roads are needed here more than in the hills. The Aust! 
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San Antonio Post Road, running northeast to southwest through 
the county, marks in a general way the eastern border of the 
rock material. To the east oE this in the black prairie country, 
a number of iicattered deposits of gravel are located, while to the 
west of the road the predominating material is rock. Along the 
streams, there are many deposits of good road-building gravels. 
The characteristic of the material in this 'County is that most o!' 
it is limestone. This applies to the gravels as well as the rock. 
'1'here are, however, a few flint and chert gravels and one dike of 
basalt or trap rock at the northern border of the county. The 
gr'avels generally are composed of medium sized pebbles and a 
small percentage of sand with little very fine material. The 
pebbles themselves are usually fairly hard and somewhat flat 
and smooth, but have good binding properties when crushed t(} 
dust. This makes them satisfactory road material. The coarse 
graded gTavels, without doubt, are the most satisfactory, and are 
in fact absolutely neCCESal'Y for the hravi er traffic roads. 
~he limestones are about of the average quality of such ma

terial found in this state and only the hnrdest and toughest of 
these would prove satisfactory in road construction, espeeiall.f 
jf the traffic is in any way heavy. The trap l'ock out-cropping 
in this county is deserving of special mention for the reason that 
it is the best road material for plain macadam roads so far known 
in the state. It is hard and tough with a high resistance to wear 
a-nd resistance to compression, assuring it of long life under 
heavy trafflc. It is weathered just sufficiently to produce a good 
handing material on the road under traffic. The unfortunate 
thing about the material is that it i!3 located far from a railroad, 
being fifteen miles from Austin, the closest shipping point. How
('vel', lor local use it should prove highly satisfactory. 

Many limestones could be used satisfactorily in the construc
tion of concrete roads as also would be the case with many of 
the limestone gravels provided they were washed and screened. 
Limestone should haye a compressive strenglh of over ten thou
sand pOllnds to be considered for this purpose. The only planl
existin,2,' in thIS {·ounty producing these materials on a commee
'lia1 scale, is the plant of the San Marcos Gravel Company, io- . 

1 on the banks of the Blanco River about one mile east of 
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San Marcos. At the present time this plant is not being op
erated, but in 1916, it produced about two hundred 
:vards of washed and screened gravel and fifty yards of washed 
sand per day. The gravel is taken from the hank of the river 
opposite thE' plant by means of a slack-line excavator which is 
unloaded into a receiving hopper and in turn is discharged into 
a 1;11 yard tram bucket which conveys it across the river up an 
incline to the plant. An automatic release causes this gravel 
to drop into a hopper about 40 feet above the ground, where jt 

passes over a set of parallel bars spa'ced two inches apart so that 
the stones above two inches will fall into a No. 4 gyratory 
crusher. The material issuing from this crusher, together with 
the gravel and sand below two inches in size, the11 passes into a 
bucket conveyor up to the serubbers. '1'he scrubber is a coni(~al 
f'haped cylinder having heavy flns which keep the gravel stirred, 
while a battery of water jets washes the material. The washed 
gravel wnd sand then pass into the screens. 

Three screens seeve to assort the gravel to the desired sizes, 
which are: 2 inches t.o 1 1/2 inch, 11/2 iu. to % in., % in. to 1)" 
in., and the sand under 1/4 in. Jets 01 water play on the gravel 
as it passes through theHe screens which all revolve on the one 
Ahaft so that the gravel passes from one to the other. The stones 
above the sjze of the screen pass into a large receiving bin. 

'1'he sand and silt passing the 1/4 inch screen drop into a sand 
trap, which is a novel arrangement used to clean the sand from 
any silt that remains. It consists 01 a steel box so hung that 
when a definite amount of saDd is caught, the weight opens two 
valves and discharges the sand into a ibin where the 'Coarse sand 
settles first and fiil1e sand and silt pass off with the water back 
to the river, through flumes. '('his plant is operated by steam 
and employs nsually ten men for its operation. The San Marcos 
Gravel Company supplies gravel in any of the sizes mentioned 
above or a combination of any of these sizes, as desired; but the 
usual demand is for concrete gravel between 1)" inch and 2 
inches in sil:e. 

TeRts made in the laboratory showed the material to be of 
high quality as a concrete aggregate. Tests on the sand com
pared with standard Ottawa sand showed 44 per cent greater 
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strength, which is a very good recommendation for it as a 'Con
crete sand. 

Railroad ballast from this county is used by the 1. & G .N. 
and the M. K. & T. railroads. They both have sidings at the 
edge of the Blanco River where they take from six to ten car
loads of gravel daily. This gravel is taken from the bottom of 
the river with drag-line buckets and includes considerable sand 
and mud. It is used as ballast for the tracks and is considered 
quite satisfactory by the railroads. The M. K. & T. Railroad, 
however, uses a burnt clay on top of the gravel and between the 
ties as they consider this burnt clay ballast protects the ties 
from rot to a considerable extent. No.ne of this gravel is sold. 

A considerable number of samples was collected by the lab
oratory and tested making a more or less complete road material 
survey of the county. Tests of these materials with the locations 
and recommendations follow: 



TABLE I 

Test of Gravell of Hap Oounty. arranged accorillng to their Value as Road Material. 

Pass- Oe menting value 
Per Cent_ Retained on Sieves iog ---- ---------

Lab. 
No_ 

Oharacteristic Material Oom
posing the Gravel. 

, No_ Above I Below 
_ _ . No. i No_?OO ''!<-In. 'Ii.-in. 

2-m. 1-m. 'Ii.-m. is 1200 SIeve SIeve sieve 

-1- --::- -L-i-m-es-t-on-e--__ -_-_-__ -_-_-_-_-__ -_-_-__ -_-_-_-_-
I
-:-~ -;; -:- -;;- -:- Poor Excel!. 

2 2640 Hard chert_________________ III 4~ l>1 01 ~3 17 Poor Poor 
3 8017 Hard and soft limestonEl-______ 10 27 80 !f4 96 5 Poor Good 
4 1930 Limestone ___________________ 2 11 1J7 89 93 7 Poor Fair 
5 1931 Limestone _____________________ 10 34 78 92 93 7 Poor Fair 
b 8001 Fairly hard limestone__________ 0 10 Sl 94 99 1 Poor Fair 
7 3036 Chert and limestone____________ 20 29 78 !f4 99 1 Poor Fair 
8 2051 Limestone ____________________ 5 22 89 93 96 ~ Poor Poor 
9 2()53 Limestone and clay____________ 0 8 65 85 88 12 Poor Good 

10 2012 Limpstone ________________________ 6 13 7s 94 96 5 Poor Good 
11 2005 Limestone and clay _____________ 0 27 77 87 88 12 Poor Excell. 
12 2054 Limestone and clay____________ 0 24 78 88 84 16 Poor Excell. 
13 2057 Limestone ____________________ 0 39 34 Sl 93 7 Poor Good 
14 2021 Limestone ______________________ 0 11 85 00 94 6 Poor Good 
15 1005 Limestone ______________________ 9 28 ro 90 95 5 Poor Fair 
16 3040 Limestone ____________________ 7 26 86 ~ 97 3 Poor Fair 
17 3022 Limestone_____________________ 6 36 91 98 100 0 Poor Fair 
18 2020 Limestone and fiint._____________ 21 54 87 00 91 9 Poor Fmr 
19 2018 Limestone ____________________ 0 9 77 91 1t3 7 Poor Poor 
20 20"23 Limestone _____________________ 0 17 84 93 95 I 5 Poor Poor 
21 2011 Limestone ______________________ 4 7 54 85 87 13 Poor Good 
22 2017 Limestone conltlomerate _________ -________ ---- ----- ------ ---- ------ ------
23 3041 Limestone _____________________ ~{) 60 87 ro 90 10 Fair 
24 8042 Flint and limestone__________ 20 50 77 82 84 16 Poor 
25 8043 Flint and limestone____________ 15 35 77 &3 85 15 Fair 
20 8019 Hard and soft limestone_______ 19 27 60 86 90 10 Poor 
Z7 3005 Limestone ______________________ 0 10 83 94 00 1 Poor 
28 3034 Hard and soft limestone________ 0 17 84 97 00 1 Poor 
29 3039 Soft limestone and chert_______ 13 39 83 ro 90 10 Poor 
30 203-2 Limestone ______________________ 0 71 70 87 89 11 Poor 
31 3053 Flat limestone_________________ 19 47 79 87 90 10 Poor 
32 30H Hard and soft limestone_______ 14 35 77 00 92 SPoor 
33 3059 Soft Iimestone_________________ 10 28 73 96 100 0 Poor 
34 20"27 Limestone ___________________ 0 11 .4 7Q 76 2~ Poor 
35 2019 Limestone conglomerate ________ --------- ----- ----- ------ -------- ---------
Sil 2026 Limestone conglomerate _______ -_____________ ------ ------ ----,----- -------
37 2022 Limestone ____________________ 4 37 55 (f8 81 19 Poor 

Good 
Excell. 
Excel!. 
Fair 
Fair 
Fair 
Excell. 
Fair 
Good 
Fair 
Good 
Fair 

Good 

As re
ceived 

Fair 
Excell_ 
Poor 
Fair 
Fair 
Poor 
Fair 
Poor 
Good 
Poor 
Good 
Fair 
Poor 
Poor 
Poor 
Poor 
Poor 
Good 
Poor 
Poor 
Good 
Poor 
Fair 
Fair 
Excell. 
Poor 
Poor 
Poor 
Good 
Poor 
Fair 
Fair 
Good 
Good 
Poor 
Poor 
Fair 

~Z ~g tl~~~i~~: ::=============--=== ~ ~ 1~ -=~-- ====== =====: ========1 =========r======== {O 2007 Limestone _____________________ 5 Ii 60 76 79 2.l Poor Excell. Excell_ 

1~ ~:g tl~:~~~: ================ g 19 : i~ ====== ===== :=====:1 :====:::T::======= 43 2052 Very soft limestone __________ I _____ [ ______ ( ____ 1 ____ _ Poor 

Recommendations 

Very good 
Heavy traffic roads 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Sa tisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Satisfactory 
Fairly satisfactory 
Fairly satisfactory 
Fairly satisfactory 
Hard to work 
Orush large stones 
Remove large stones 
Remove large stonea 
Satisfactory 
Satisfactory 
Light tralhe only 
Light traffic only 
Light traffic only 
Light traffic only 
Liltht traffic only 

Not enough fine material 
Ooncrete gravel 

Concrete gravel 
Roofinll Ilravel 

~ 

~ 
~ c 
.:: 
:;:l .... 
~ 

-1 
W 



Map I Lab. 
No. No. 

--1-1 2482 

2 I ~640 
31017 

1920 
5 1921 
6 30m 

7 3036 
8 20'51 

!l 2013 
10 '2012 

11 2005 

12. 2054 

13 2057 

14 2C'21 

15 J9S5 

16 3040 

17 30'22 

18 2020 

19 20'18 

.LOCATION OF GRAVEL SAMPLES IN TABLE I, WITH USEFUL COMMENTS. 

Location. 

Property of P. T. Bast, about 4';.4 miles southwest of San Marcos, about 
200 yards west of 1. & G. N. railroad, and about the same distance east 
of San Antonio-Austin road. 

Barber & Evans farm, 5 miles cast of Kyle, on Kyle·Goforth road. Also 
known as Turner farm land. 

Bed of Blanco river at Clark's Ford, about :l% miles southwest of Kyle. 

Hilander pit. about 14 miles from Austin. on San Antonio·Austin road. 
Town of Buda. 
Onion Creek at ford where the Kyle-Dripping Springs Road crosses the creek. 

Sl,eevitt's pit on Hays-Caldwell county line road, 1 mile south of Uhland. 
About % mile east of Austin-San Antonio road, on county poor farm. 

About 34 m'le east of Austin-Sen Antonio road, at county poor farm. 
Pit in M. 1\-1. Syl€r~' pasture, on bank of Onion crcek, :Buda-Kylt1 mountain 

road, ab0nt 3A mile southwest of Buda, and about 1-3 mile west of 1. & G. 
N. railroarl. 

Swancoat proDerty. about 2';.4 miles south-west of San Marcos, on the San 
Antonio-Austin road. 

Frank .Tohnson's land, about 2 miles southwest of San Marcos, old pit en 
east s;de of road, on Austin-San Antonio road. 

Hutcbpns' land, prospect pit, about 2lh miles southeast of Kyle, about 200 
yarns east of 1. & G. N. T3ilroarl, on San Antonio-Austin Toad. i 

Pit on land of Brown Bros., Austin, known also as the McBee place, about! 
R'h milcs southeaet of Kyle, on Lockhart road. 

Blanco river, Hay~ Oounty. 

Ford on San Marcos river at the Hays-Caldwell county line, 4 miles south
east of San Marcos. 

Pit On road on east side of Blanco river, 3'10 miles south by southeast of 
Kyle. 

J. A. Heidenreich's large pit about 200 yards east of pit represented by 
Sample ~o. 2018. 

Ahandoned pit about 200 yards west of pit now being worked, 2% miles 
southeast of Kyle and about 1"~ miles east of San Antonio·Austin road, 
on Lockhart road. 

Remarks 

Gravel has proven satisfactory in practice. 

Gravel requires considerable traffie to compact 
it. 

Gravel should be well mixed. Washed and 
screened the gravel should make excellent con
crete material. 

A road gravel tbat will compact rather quickly, 
A large open pit. 
Oonsiderahle gravel. Wasbing and screel·bg 

would make it satisfactory concrete aggregate. 
Large pit worked with plow and loading tr5p. 
A road of this gravel would lleed consideraUe 

traffic before it consolidated. 
A satisfactory gravel. 
Large quantity of this. 

As with all gravels, the large stones should he 
removed. 

Old large pit on east. Flat stones will make 
this a hard gravel to consolidate. 

A hard gravel to consolidate, but will wear 
longer than if it were otherwise. 

OOlisiderable gravel here. 

This gravel should be well mixed. May prove 
hard to consolidate in road. 

Large pit with loading trap. Exposed 10 feet 
and considerable gravel already used, 

Pit opened to 125 feet and 12 feet deep, generally 
uniform; can be removed with pick or plow, 

Used on Lockhart-Kyle road. 

Large pit. Binding properties of gravel some
what poor. 
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1. & G. N. railroad cut just north of L & G. N. bridge across the Blanco 
about 4'\\, miles south of Kyle, near San Antonio·Austin post road. 

PIt on land of Brown Bros., Austin, Travis County, known also as the 
McBee place, about 3'\\, miles southeast of Kyle, on Lockhart road. 

Pit on San Antonio·Austin road, between gin and Manchaca road, about 
2% miles north of Buda. 

Head of Cottonwood Creek, 4 miles south of Sa?- Marcos. 

On creek bank. 8 miles south of San Marcos and about 400 yards from 
county line. 

About I'\\, nules sonthwest of sample No. 3042 and 400 yards west of county 
line. 

Bank at side of dry creek bed 2 miles west by southwest from Kyle, on road 
to pumpmg station. 

About 4'\\, miles southeast of Kyle, just off Kyle·Lockhart road. 

About 3'12 miles southeast of Kyle, on Kyle-Lockhart Toad. 

Just. at San Marcos city limits. about 1 mile due south from M. K. & '1. 
railroad station. 

Eugene Woods' land. about 1'\4 miles north of Kyle, on San Antonio·Austin 
road. 

I Bank besicle Cypress Creek, 200 yards south of Jacob's Well. 
I 

I Exposure on road along Blanco river about 1 mile south of Wimberley. 
Mouth of creek emptying into Onion Creek, 3 miles west of Dripping 
Spring.;;; on l'oad 10 _Fl~her's Store. 

Pit 31/2 miles southwest of Kyle on Old Government road. 

J. A. Heidenre:rh's old pit, includes hard formation above gravel. 

Two miles west of Kyle, Hays County on old Government road. 
About 100 yards east of San Antonio·Austin road, and 100 yards east of 

L & G. K. railroad, 3'\\, miles south of Kyle. 
F. M WarnFen's land, pit on 1. & G. N. railroad spur to Blanco river, 5 

miles south of Kyle. i 
San Marcos Gravel Co., about 1 mile east of San Marcos on Blanco river.' 
F. Welgrartc property, about 5% miles southwest of San Marcos, about 'hI 
mile northwest of ~an Antomo Austm road. 
Blanco river just below 1. & G. N. railroad bridge and the San Antonio· 
Aiistin road, about 5 miles sonth of Kyle. 
San 1I1arcos Grave! Co., 1 mile east of San Marcos. 
About % mile south from wagon bridge over Blanco river, on Austin·San 

Antonio road, and about 75 yards west of I. & G. N. railroad. 

Oonsiderable traffic is needed to consolidate this 
gravel. 

Contains an excess of fine material, which 
permits washing, and is apt to be somewhat 
dusty. 

Not economical to use as it would have to be 
broken before being used. 

Layer of this gravel 2'\\, feet deep with 2 feet 
overburden. Could not be worked economically. 

Deposit is from 3 to 5 feet deep and 300 feet 
long, as exposed, with from 1 to 4 feet over· 
burden. Stands well In bank and could be 
removed with plow and scrapers. 

Deposit exposed 7 feet in depth, and 300 feet in 
length. Stands well in bank and can be easily 
removed. 

Good gravel bank but heavy overburden. 
Probably uneconomical to work. 
Large pit, stands well in bank, bnt wonld 

probably have to be blasted. 
Pit·opened·gravel is somewbat cemented together 

and probably needs blasting. Road in which 
this gravel is used is dusty. 

Small exposure (about 2000 to 3000 cubic yards). 
Stands erect in pit about 8 feet. 

A conglomerate tbat is soft and hard to 
handle. 

Gravel stands weI! in bank, exposure VAl feet 
thick and 700 vards long. 

Considerable large stones tbat must be removed. 
Exposure stands erect, 8 feet by 50 feet, but 

runs back a considerable distance. One foot 
overburden. 

Contams too much fine material to build an 
enduring ro ad. 

Oonglomerate that could not be worked 
economically. 

Same as preceding. 
Contains too much fine material to build an 

enduring road. 
Sample is probably not representative of pit. 

Concrete gravel washed and screened. 
Contains too much fine material to make all 

enduring road. 
Not enough fine material for road construction. 

Roofing gmvel, washed and screened. 
Gravel is too soft to be satisfactory. 
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li"o. No. 

--
i 

Aa 3139 

A 3014 
B 2055 
C 3058 
D 2014 
E 3028 
F 1929 
G 3015 
H 2013· 
I 3032 
J 2003 
K 3012 
L 3044 
M 3030 
N 3033 
0 3081 
p I 2056 
Q 2031 
R 2000 
S 2()]5 
'1' 3(129 
U 3061 
V 306Q 

W 301S 
X 3013 
y 2G29 
Z 2028 

TABLE II. 

'Pests of Basalt Limestones of Hays County, arranl:"ed according to their value as Road Material. 

Wt. per Lbs. water French 
I Kind of Traffic for Which Material Is Recommended 

CompressiVe 
cu. ft. absorbed coefficient Hardness Tough· Cement· strength Ibs. 

solid Ibs. per cu. ft. of wear cooUicient ness ing value per sq. inch Waterbound Macadam Bituminous Construction 

Basalt 

187 1.04 14.5 18.1 
(Trap Rock) 
16 1,,3 24,300 Heavy or Medium Heavy or medium 

Limestone 
165 1.29 15.4 Ii 34 21,525 Medium traffic Medium traffic 
162 2.15 10.7 14.2 7 42 11,000 Light traffic Medmm traffic 
162 2.13 7.8 16.1 6 76 16,625 Medium traffic 156 3.34 9.9 18.9 6 12 13,m5 Light traffic Light traffic 
165 0.74 7.6 16.0 5 77 18,450 Light traffic Light traffic 
156 4.50 11.6 10.6 Ii 9 10,0-25 Light traffic Light traffic 
165 1.82 7.1 14.1 Ii 83 15,800 Light traffic 
165 1.10 S.9 13.3 4 15 10,650 Light traffic Light traffic 
151) 1.92 S.3 11.9 6 68 15,360 Light traffic 
162 1.92 7.0 14.4 5 8 Light traffic 
159 1.70 12.5 5 47 15,975 Light traffic 
165 0.50 -6~7 12.3 Ii 26 14,188 Light traffic 
11j9 1.90 6.2 12.7 4 17 14,225 Light traffic 
162 1.00 7.8 14.3 4 37 13,280 
162 ---- 9.4 14.5 3 \) 11,060 Very light traffic 
151) 3.44 8.3 9.3 5 38 10,750 I Very light traffic 
162 1.~7 7.0 9.9 4 14 7,790 Very light traffic 
159 2.35 6.8 10.0 

I 
4 16 8,650 Very light traffic 

159 2.36 7.6 8.7 4 15 10,260 Very Ii&:ht traffic 
lW 2.19 5.7 12.1 4 32 8,050 Very light traffic 
162 3.05 6.4 10.4 3 42 10,950 
162 1.77 7.1 13.9 3 49 10,515 
159 3.22 10.5 4, 29 9,200 I 162 1.54 5.3 8.2 36 

-8~ii50 

I 
150 5.99 5.3 0.0 3 99 
147 7.56 6.2 0.0 3 I 52 ------
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Map Lab. 
No. No. 

- --
Aa 3139 

A 30H 

B 2055 

a 3053 

D 2014 

E 3028 

F 1929 

G 3015 

H 2018 

r 3032 

J 2033 

K 3012 

L 3044 

M 3030 

N S()33 

0 8081 

LOOATIONS OF SAMPLES IN TABLE II, WITH USEFUL COMMENTS 

Location. 

Just northwest of intersection of 00' Meridian with the Hays-Travis County 
line and north of the Austin-Dripping Springs road. I 

Nance's property on trail past windmill in pasture about VA, miles from 
Blanco river ford. 

U. Williams' land 2J1,4 milea south of San Marcos on San Antonio-Austin post 
road, 50 yards west of 1. & G. N. 

Outcropping on San Marcos-Wimberly road, 10% miles west of San Marcos. 

About 4 miles southwest of Buda on Buda-Kyle mountain road, and about 
I mile west of I. & G. N. 

About 8% miles from 1. & G. N. station in San Marcos. San Marcos-Wim
berley road, and 3'h miles from forks of Blanco city road. 

Onion Creek just above I. & G. N. railroad bridge, and about ~ mile 
nortb of Bnda. 

Outcropping along trail leading to lOOO-foot hill 3% miles west of Nance's 
ford and Blanco river. 

About 3 miles west of Buda on Buda-Kyle mountain road, about ~ mile 
west of I. & G. N. railroad. 

Outcropping on trail leading ofl' post road and about four miles southwest 
of San Marcos. 

Deshay Bunton place 200 yards up Plum Creek from San Antonio-Austin post 
road bridge. 

Outcropping in creek bottom in Nance's pasture, about 1 mile from windmill. 

Outcropping on Wills Dairy property, near San Marcos on Blanco Oity road, 
about 2 miles from San Marcos. 

Mrs. Hlllyer's property about Z miles from Post road, and 2~ miles north 
of San Marcos. 

Same locality as Samlile No. 3032. 

Voss place, on Austin-San Antonio post road, 400 yards west of 1. & G. N. 
railroaa, and l! miles southwest of San Marcos. 

Remarks. 

An excellent rock for water bound bituminous 
construction or concrete road. 

Georgetown formation, somewhat weathered, 
and not uniform in depOSition. 

Will do for road construction and railroad 
ballast. 

A fairly good material, but gravel would be 
more economical in this locality. 

Good exposure of this rock. 

Edwards limestone, weathered. A movable 
crusher plant along here would permit of a 
chea]) macadamized road, as there Is no gravel 
near here. 

Light exposure but gravel ronds would be ootter 
than this rock. 

Easy rock to quarry and appears uniform; but 
little use for rock In this locality. 

Light exposures of this stone but gravel would 
be more economical in this locality. 

Edwards limestone that should ])rove fairly 
satisfactory for a concrete or bituminous 
road, or as railroad ballast. 

Not very large exposures and could only be used 
in bituminous construction. 

Edwards formation, but rock is unfavorably 
located. 

A low resistance to wear does not warrant this 
as a first·class stone, but should make satis
factory with bituminous surface. 

Small amount of stripping and good outcrop, 
but stone is too soft to warrant working. 

Known as "Austin marble"; takes a high polish, 
giving a very ])Ieasing stone for interior 
decoration. 

An excellent place for a quarry site, but stone 
does not warrant the investment. 
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Map I Lab. 
No. ! No. 

-----

P 2056 

Q 2D31 

R 2000 

S 2015 

T 3029 

0- 3031 

V 3060 

W 3018 

X 3013 
Y 20'211 
Z 2028 

LOOA'.rIOKS OF SAMPLES IN TABLE II, WITH USEFUL OOMMENTS-Continued 

Location. 

,John Benneck's land, 1", mile southwest of San Marcos, and 200 yards, 
north of post road, and abollt % mile nortbwest from 1. & G. N. railroad. 

Eugene Woods' lond l'/l mIles north of r;:yle, 1 mile cast of I. & G. K. 
railroad, on Austin·San Antonio post road. 

John Arbor's land, 1 mil" nOl'th of Kyle, near I. & G. N. railroad, onl 
Austin-San Antonio post road. , 

About 51;" miles soutln,est of Buda and 1 mile west of I. & G. :N. railroad, 
on Euda Kyle mountain road. I 

Outcropping on road leading off post road northwest, about 4 miles from 
San ?farcos, and 11;" miles from r. & G. K. railroad. I 

Ledge at ice hOllse lake at head of San Marcos river, San Marcos. 

About 2 miles east of Hays Oity on Kyle·Hays Oity road. 

Bank ot Blanco river about 2'h miles northwest of 1. & G. N. bridge. 

Gates Nance property, just beyond hOllse on road to windmill. 
From 3 miles southwest of Kyle on old Government road. 
About 3", uules southwest of Kyle on old Government road, near gravel pit. 

Remarks. 

Oonsiderable rock here, but it is too poor in 
quality to develop. 

Its quality docs not warrant development of 
deposit. 

Resistance to wear and toughness are much 
too low for road construction. 

Not worth developing. 

Weathered out·cropping of Buda 1imestone 
,,,hieh does not warrant development. 

Georgetown limestone wbich is too soft to be 
of use in road construction. 

~o use as road material, but is a good build
ing stone. 

L<>dge 20 feet high above low water, but too 
soft. 

Outcropping seems uniform. 
Stone much too soft for model'll traffie. 
Soft and brittle stone. 

-l 
00 

~ 
~. 
(l; 

;;; ... .,... 
t.t::: 
o --., 
~ 
~ 

'" &; 
b:1 
~ 
(l; .,.,. 
~. 



Hidalgo Ootmty 79 

HIDALGO COUNTY 

Two mile-s west of Sam FordYce on the St. Louis, Brownsville, 
and Mexico Railroad, is located a gravel pit, which is owned by 
the railroad and the present operator. Dm:ing 1914, this pit 
produced 200,000 yds. of gravel, and nOw the daily production 
is 950 yds. The gravel has been used on roads in Hidalgo County, 
and as railroad ballast for the St. L. B. & M. Railroad. Another 
deposit at Penitas is operated by J. A. Card of Mission, Texas. 
'1'he material produced is screened and pit-run gravel. During 
1916, about 12,000 tons were pro(hwed and with the present 
equipment, it is possible to produce 140 tons of screened gravel 
daily, and about 300 tons of unscrecned gravel and 240 tons 
of sand. The pit is located on a switch of the St. h B. & lVJ. 
Railroad and the material has been used on the streets of Browns
ville, McAllen, Mission, and Kingsville. On the Rio Grande 
Bluffs, 3 miles below a Mexican town, Las Cuevas, is located a 
hard, compactly cemented gravel, 10 ft. thick. The nearest rail
l'oad, however, is the St. 1,. B. & 1\'1. Railroad, some distance away. 

A caliche is produced by the Sam Fordyce Gravel Co. of Edin
burg, Texas. It is on a spur, 1 mile from the St. L. B. & M. Rail
road, and has been used in road work in the lower Rio Grande 
Valley. During 1916, the output was approximately 2J,OOO 
tons, and with ihe present equipment, the daily output is 400 

. tons. A small sample on hand shows that this caliche is com
posed of small pebbles of flint and quartz, below % in. 'in size, 
suspended in calcareous flour. The greater proportion oJ the 
material is calcium carbonate. 

One limestone produced by the Monte Christo Quarry Co. 
owned by Heath May, Mission, Texas, has been tested with the 
following results: 

-
Wt. per Water Iper (lent. French 

I Cement- Compres· 
cu. ft. abs. lbs. of coet. of Hard- Tough- Ing Bion lbs. 

No. sp. Gr. per cu. it wear wear ness ness Value per sq. In. 

- -------------- ._----- -
1 2.60 162 2.25 5 8 12.3 5 Excel. 13,000 

No. 1. This limestone sample was sent in by the Monte Christo 
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Quarry Company (Heath May, Mission) and was taken from their 
property 1 % miles south of Monte Christo, Texas. The tests show 
that this is a rather soft rock, low in toughness, with medium 
resistance to wear and excellent cementing value. It also has fair 
resistance to compression. Should be satisfactory for plain maca
dam roads subjected to light traffic, or under medium traffic in 
bituminous construction. 

HIL~ COUNTY 

A deposit of gravel in this county is located 2 mi. north of 
Blum, 15 miles south of Cleburne, ncar the Santa Fe Railroad, 
belonging to S. W. Smith, of Blum, Texas. No spur to the 
Santa Fe Railroad exists at the present time. A test pit indicates 
that there is a con.''liderable quantity of this gravel. 

HOPKINS COUNTY 

Some weathered sandstone is found as loose rocks on a 400 
acre tract of land belonging to W. A. Smith of Sulphur Springs, 
Texas. The material is located 4 mi. east of Sulphur Springs, on 
the Maria J. de Los Santos Coi Survey between the Cotton Belt 
and the M. K. & T. railroads, and 1 mi. Trom each. Some small 
samples examined appear to be rather variable, some pieces 
being quite hard, while others are considerably weathered and 
brittle. 

INTERNATIONAL BOUNDARY 

In the Muleros Mountains, % miles northeast of Juarez, is a 
porphyritic syenite. The International Boundary passes through 
the center of the peak, the principal mass being found in the 
central and highest peak, while another important mass is found 
in the mountain to which the Sierra de la Mina and Sierra de 
la Cruz belong. There is also a considerable dike which forms the 
his-hest point of the Sierra Prieta on its southern slope. 

JACK COUNTY 

In this county the well-known Jacksboro limestone is produced. 
This material has been used in road construction in many of the 
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counties and towns in north Texas, especially in Tarrant, Dallas, 
and McLennan. The owners of this quarry are Risley Bros. at 
.J acksboro, but the plant is now closed down. Equipment is on 
hann, however, to produce .600 tons of 21~ in. stone per day. The 
quarry is located on the C. R. 1. & G. and G. T. & W. railroads. 
The ,only test of this material for road construction is an incom
plete test made by the United States Office of Public Roads, as 
follows: 

Wt. per Water Per cent. French Cement- COIIlJlres· 
cu. ft. abs. lbs. of coef. of Hard· ~'oul:h· lng sion Ibs. 

SP. Gr. Solld per.cu.ft. wear wear ness ness Value per SIl.1n. 

-----------------
2.65 165 1.94 ---- 8.0 ... _-- ---- Good ------

Tests made on the material as a concrete aggregate by the Road 
Materials Laboratory of the University of Texas showed this 
stone to be a satisfactory concrete aggregate developing a com. 
pressive strength of over 2,000 IbH. in the 28 day tests. 

JASPER COUNTY 

In the northeastern part of the county, near the G. C. & S. 
F. Railroad, are located numerous deposits of gravel on the 
summits of the hills and ridges. 'rhese deposits have very large 
amounts of ferruginous cemented coarse grit and gravel. Mossy 
Hill is the name of a ridge several hundred yards long, northeast 
of the olel Truitt Place, neal' the head of Beef Creek, covered 
with ferruginous (~emented gravel at least 20 ft. thick. At the 
north cnd of Robert Stone Quarry on the north side of Beef 
Croek, and abollt 1 mi. from the Burr's Ferry, Browndell and 
Chester Railroad, is located a sandstone deposit belonging to 
Alexander Gilmer Lumber Co. of Remlig, Texas. This material 
is rather poor road material, but might be satisfactory as railroad 
ballast. Practically an the sandstone in the northwestern pan of 
Jasper County, west of the G. C. & S. F. Railroad, is neal' the 
Burr's Ferry, Browndell, and Chester Railroad. 
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JEFF DAVIS COUN'l'Y 

There it! very little need for road material in this county, as it 
is sparsely populated, and certainly there will be few roads con
structed in the near future, unless something unforeseen happens. 
There are, however, many good deposits of road material to be 
found. A syenite porphyry forms the Sawtooth Range, the 
highest summit of the Davis Mountains. There are, in the 
Davis and Barilla mountains and the country along the Southern 
Pacific Railroad between Altuda and Maria, many deposits of 
rhyolIte, andesite, trachyte, and phonolite lavas, with 
breccias, conglomerates, and tuffs. Many of these, 
however, are not satisfactory as road material. Around Chispa, 
on the Southern Pacific Railroad, are many deposits of various 
volcanic rocks, and vesicular lavas, especiaUy in the mountains 
cast of Chispa, that are worthy of note. Six miles south of 
Chispa, some rhyolite basalt and conglomerate form the peak in 
the Tierra Vieja Mountains. Between the Wylie and Davis 
Mountains is found a phonolite deposit. 

JEFFERSON COUNTY' 

There is very little material for road construction to be found 
in this county. The only material noted is the oyster-shell 
dredged at Sabine by W. D. Haden, Dredge Contractor, Sabine, 
Texas. It is possible to produce 3,000 cu. yds. a day with present 
equipment, whi(~h can be loaded on the Southern Pacific l~ailroad, 
or at any ports. It has been used on the city streets of Orange 
and on the Orange County roads. 

JIM HOGG COUNTY 

In this county there is a deposit of quartzitic gravel 2 mi. 
east of Hebbronville, on the Texas-Mexican Railroad, on the Dry 
Creek bank. '1'his deposit belongs toW. W. Jones, but J. T. NaIl 
has the material leased and operates a gravel-screening plant. 
There is a spur from the 'l'exas-Mexican Railroad running to the 
plant 1,000 it, from the main Ene. Mr. A. T. Nall has also 
leased a deposit of caliche, containing about 60 per cent gravel, 
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from lit in. to 21,h in., on the property of Viggo Kohler, 11/2 
miles from the Texas & Mexico Railroad and 2 miles from Heb
bronvnIe, in the Dry Creek bed. So far this material has not 
been produced. The caliche may be found with varying quanti
ties of gravel. One sample of the gravel was entirely free from 
the soft calcareous dust. From the appearance of the material 
it is evident that it should make satisfactory roads, but they 
are apt to be dusty in dry weather, unless capped with some 
dust preventative. 

JIM 'W ELLS OOUNTY 

Only one material is listed for this county, and it is a very 
soft limestone, fonnd on the Richard King Ranch, near Alfred, 
Texas. It is useless as road ,material, although it is found close 
to the S. A. & A. P. tracks. 

JONES OOUNTY 

At Lueders in this county, on the M. K. & T. Railroad, there 
is a deposit of limestone belonging to A. O. Fox. 'rhis is located 
V2 mile south and % ~ile southeast of Lueders, and tested 
as follows: 

Wt. per Water Per cent. French Oement- Oomprell' 
Hard- Tough- Ing sian Ibe. 
ness ness Value per sq. In. SP. Gr. 

cu. ft. abs. Ibs. of coet. of 
pereu.ft. wear wear 

---------------------- --1---
t.W 159 4.19 5.0 8.0 13.3 169 14,825 

The tests show that this is a soft rock, with medium resistance to 
wear, very low toughness, excellent cementing value, and fa~r 

resistance to compression. It is only recommended for light traffic, 
with bituminous binder. 

This crushed stone has also been tested as a concrete aggregate, 
and was found to be quite satisfactory for this purpose, develop
ing over 3,000 lbs. per sq. inch compressive strength in a 28 
day test. 



84 University of Te:ws B1llletin 

KARNES COUNTY 

As a whole, the good road material is rather scarce in this 
county. There is a coarse white limestone, whi'ch is found on the 
hills along the roads., 

There if! also a considerable amount of the quartzitic sandstone 
found in this county, but practically all of it is rather soft and 
has little resistance to weal'. In the Tordilla Mountains, in the 
western cornel' of the county, is found a 20 ft. deposit 'of hard 
quartzitic sandstone. Some little distance from the S. A. 
& A. P. railroad, are numerous deposits of this sandstone, 
especialJy near Falls City. A 5 ft. depas.it is located 2 miles 
southeast of }1'alls City, and another, 1 mile southwest of the 
town in the bluffs on the San Antonio River,; 1;4 mile west of 
mile-post 192 on the S. A. & A. P. Railroad. This deposit, how
ever, would be of little use as it has approximately 17 ft. of over
burden. Four miles west of town is a 30 ft. deposit of the 
sandstone, all:lo Oil a bluff on the San Antonio River. 
, One mile northwest of Hobson i.s a 10 ft. deposi.t of soft sand

stone beneath a 4 ft. overburden. This material is located on 
the S. A. & A. P. Railroad, but is much too soft to be recom
mended for road construction. Another deposit is found in the 
bed of the San Antonio River, just ,below the bridge, 11:3 mile 
southeast of Hobson. 

KA1J]'M:AN COUNTY 

A deposit of gravel from the McGregor pit Ileal' Dallas, tested 
as follows: 

MEOHANICAL ANALYSIS 

___________ I:~-
Material retained On 2-inch sieve_________________________________________________ 0 
Matedal retained on 1-inch sieve__________________________________________________ 1.7 
Material retained on %-inch sieve_________________________________________________ 15.2 
Maten al ret a ned on %-inch sieve___________________________________________ ____ GO.4 
Material retained on .033-inch sieve_____________________________________________ 79.0 
Matorial retained OIl .0116 inch sieve______________________________________________ 91.9 
Material retained on .COSS-inch sievc ___________________________________________ :__ 94.8 
Mater ial retained on .0020-ino11 sieve____________________________________________ 95.7 
Material passing the .0029·inch sieve _________________ ,____________________________ 4. Z 

Tot aL__ __ __ ____ __ __ ____ __ __ ____ __ ________ __ _____ ___ _____ _______ ___ _____ ______ 00.9 

Oementing value on: 
Material over lis inch !nJ size ______________________________________________ ~__ Poor 
Material under % inch in size____________________________________________________ Fair 
Material as receivcd_ _________________________________ ______________________ _____ Poor~ 
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The tests show that this material consists essentially of hard 
pebbles of limestone with some flint and quartz sand and a very little 
iron oxide clay, or silt which covers the stones. Tnis is not a first 
class road-building gravel, and therefore it is only recommended for 
use when nothing better is available. 

KERR COUNTY 

A limestone gTavel belonging to Moore Brothers at Center 
Point, 'rexas, is 10c2ted 112 mile south of the S. A. & A.~P. Rllil
road and east of Center Point. It has been used 011 roads in 
Kerr County. It i'1 a limestone gravel, the pebbles of which are 
small in l size, being below %~ ill. and having a small amount of 
clay. There is also a deposit of caJcareom powder on the Rame 
property, and it is reported t'hat thio: latter materiaJ is Ratisfac
tory for a binder. 

KINNEY COUN'l'Y 

In this county there is considerable good stone suitable as 
road-building material, namelyl the bnsalts which are found in 
considerable fluantities. '['he limestones are rather poor in quality, 
but some of the gravel located here might be called quite satis
factory. A deposit of basalt 30 ft. thick is loeated at Ealmer HIll; 
another deposit of approximately the same thickness is loeated 
at Pinto Mountain, north of Ft. Clark; still another thinner 
outcropping is fonnd at' 1,itt10 Pinto l\1011ntaill. North-northeast 
of Ft. Clark is a deposit of 70 ft. thi(~kness, on a hill 2 miles 
north cf TJas Moras Mountains, while the mountains themselves 
embrace a deposit 90 ft. thick. At Elm Mountain the basalt is 
but :15 ft. thick. The nearest shipping point ,for all these 
deposits is perhaps at Spofford, on the Southern Pacific Railroad. 
It is believed that almost any! of the deposits named above would 
make excellent 1'oa(l mfLterial. At Turkey Mountain, northwest 
of Cline, is another deposit 200 ft. thick. The nearest shipping 
point for this material, would be Cline, on the G. H. & S. A. 
Railroad. 

There is a number of ' gravel deposits in this county, partic
ularly 1n the drainage basins of the tributaries of theW est 
Nueces River, especially Griffin, Sycamore, and Dry Sycamore 
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creeks,. in the central northern part of the county, near the 
county line. Along the course, of the 'Vest Nueces River, are 
also deposits of flint and limestone gravel. Some of these deposits 
are as thick as 50 ft. and it is believed that they would make very 
good road material. The nearest shipping points, however, would 
be at Spofford and Cline. 

In the southeastern part of the bluff on Sycamore Creek at 
the junction of the creek with the Rio Grande River, is a deposit 
of chalky gravel, from 20 to 30 ft. thick, but it is doubtful if 
it would prove satisfactory. 

KLEBERG COUNTY 

The gravel from this county I has been tested as follows: 

MEOHANICAL ANAT,YSIS 

No. 1 

Mater'al retained on 2-inch sieve__________________________________________________ 0 
Mater'al retained on Iinch sieve__________________________________________________ 17.1 
MatCl ial retained on liz-inch sieve _____________________________________________ ._ 45.2 
Material retained on % Inch sieve_________________________________________________ 82.9 
Material retained on .033-inch sieve_______________________________________________ 88.5 
Material retained on .01I6-ineh sieve______________________________________________ 91.8 
Mater'al retainen on .0058-ineh sieve_____________________________________________ 95.1 
Material retained on _OO29-inch sieve_____________________________________________ 97.11 
Material passing the .0029-lnch sleve __________________________________________ _ 

T otaL ______________________________ "_______ ___ _ __ ________ ____________ __ ______ _ 100.0 

OementIng vafue on: Material over %- Inch in size ______________________________________________________ Excellent 
Material under % inch in size ___________________________________________________ Excellent 
Material as received ______________________________________________ -_______________ Excellent 

No. 1. This gravel was sent from Kingsville, the owner being 
T. R. Cochmn, Sam Fordyce, Hidalgo County. The sample was sem 
in by H. C. Porter, City Engineer, Kingsville, Texas. The tests 
show that this sample is composed of rounded fragments of quartzite, 
flint and limestone, cemented together with calcareous material, 
containing no clay. This material should prove fairly, satisfactory, 
if crushed and used under considerable traffic. Lab. No. 2785. 
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LAVACA COUNTY 

At Moulton, a stone quarry has been operated for a number of 
years by the Moulton Sandstone Company. The shipping facili
ties are at Moulton, by means of the S. A. & A. P. Railroad. Some 
tests made on this material show the following results: 

Pounds of water absorbed per cu. ft. . . . . . . . . . . . 10.48 Ibs. 
Weight per cu. ft ............................ 137.8 Ibs. 
Crushing strength per sq. in .................. 4,311 1 bs. 

LEE COUNTY 

A gravel deposit, which has been worked to a considerable 
extent, is located 3112 miles from the H. & r1'. C. Railroad, 2Yz 
miles from the Dallas & San Antonio Short Line, and 6 miles 
from Giddings on the public road. It belongs to August Baack, 
Route 2, Giddings, Texas. During 1916, about 2,000 yds. were 
produced, but at the present time, no equipment is on hand. In 
1916, a steam-shovel wa~ used to load gravel on the wagons. The 
gravel was used on 3112 miles of the Giddings-Caldwell county 
road. It is reported that the deposit contains about 30 acres of 
gravel, 31;2 ft. deep. A small sample on hand, shows that the 
gravel is composed of flint and quartz gravel, which has the 
appearance of being crushed, and has little sand or clay. Another 
deposit of gravel belonging to Joeckel and Williams at Giddings, 
has been tested. The deposit is directly on the H. & T. C. Rail
road nine miles from Giddings. The report on the tests is as 
follows: 

MEOHANIOAL ANALYSIS 

No.1 

--~----------~-------------------------------I 
Material retained on 2-inch sieve__________________________________________________ 2.3 
Mate,lal retained on I·lnch sleve________________________________________________ 31.3 
Material retained on Ih·lnch sieve_________________________________________________ (9.!) 
MRterlll1 retained on 'Ai-Inch sleve_________________________________________________ 69.9 
Mat .. r·al retained on .033-lnch sleve_______________________________________________ 76.S 
Matelial retained on .00IG-inch sleve______________________________________________ 83.4 
Material retained on .()()'j8-lnch sieve___________________________________________ 83.S 
Material retained on .W29-mch sieve____________________________________________ 92A 
Material passini' the .OO29'-lnch sieve____________________________________________ 7.7 

TotaL_______ _______________ _______________________ _____ __ _______ ___ ________ 100.1 

Oementing valne on: 
Mater'al over 'Ai inch in slze_____________________________________________________ Poor 
Mater'sl nnder % Inch In size _________________________________________ : _____ Excellent 
Material as recelved ____________________________________________________________ • Fair 
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The tests show that this gravel is composed of more or less 
rounded fragments of quartz and flint, well graded, and of good 
binding clay. It should make a very good material for gravel 
roads; and with the clay washed out, it should make an excellent 
concrete aggregate. After the clay was washed out, the gravel 
was made into concrete 1: 6 mix by weight. 6" cylinder cured 7 
days in wet sand, then in air, tested at 28 days, gave crushing 
strength per square inch of 3,860 lbs. 

LIBEI{TY COUNTY 

About 3 miles distant from the Houston, East and vVest 'rexas, 
and the G. C. & S. F. railroads, is a deposit or gravel, mixed with 
coarSe whitish sand, known as Roark'8 Gravel Pit. 'l'his deposit 
is 3 miles north! of Cleveland. The gr;avel is about 8 ft. in depth 
amd covers approximately 280 acres, with the east fork of the 
San Jacinto River forming one of the boundary lines of the 
tract. In this county the Romayor Gravel Company of Beau
mont, Texas, loperates a washing and screening plant on the 
'rrinity Ri vel', close to the G. C. & S. F. Railroad. 1 In 1916, the 
output amounted to about 40,00.0 tons of gravel, while equipment 
is onlhand to produce 400 tons of screened gravel or 800 tons of 
pit-run gravel per day. It has been used for concrcte base of 
streets and as railroad ballast on the G. C.I & S. }p. Railroad. 
T('!st,; have been made on this material, with the following 
results: \ 

MEOHANICAL ANAI,YSIS 

Materiall'etafned on 2 inch sicve _________________________________________________ _ 
Materia] retained on I-inch gjcvc _________________________________________________ _ 
Material retained on Yz-inch sieve ____________________________________________ ~----
Material ratainel on 'A.-inCh sievo _______________________________________________ _ 
Material retainel on .033 jnch sieve _______________________________________________ _ 
Material retained on .01l6-inch sieve _____________________________________________ _ 
Material retained on . 0058-lnch siev(l_~ ___________________________________________ _ 
Material rftaincd on .OO29-inch sievc ___________________________________________ _ 
Material passing tho .0020-inch sleve ___________________________________________ _ 

TotnL __________ -- -- ------------ -- --------------------------------- ---- ---- ---- _I 

No. 1 

o 
5.6 

32.3 
6!.5 
76.3 
96.1 
99.0 
119.5 
o 

99.7 

By adding about 15 % clay, the cementation value would be 
materiallY' increased and brought within the allowable limit. This 
sample of gravel was sent in by Geo. W. White, County Engineer, 
BeauInont, Texas. 'fhe material is well gmded from 1" size down. 
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ROMAYOR GRAVEL COMPANY'S SAND 

On Santa Fe Railroad Near the Tl'inity River. Laboratory No. 3001. 

Weight per cubic foot, loose and undrled___________________________________ 101 pounds 
Weight per cub'c foot, loose and dried______________________________________ 111% pounds 
Weight per cubic foot, packcd and uried____________________________________ 115% pounds 
Voids in loose sand ________________________________________________________ _ 
Voids in packed sand ______________________________________________________ _ 
Specifle gravity ____________________________________________________________ _ 
Moisture ________________________________________________________________ _ 

1 TO 2 BY WEIGHT TENSION TESTS 

21.1.5 per cent. 
21.2 per cent. 
2.G5 per cent. 
1. 9 per cent. 

Pounds per Square IllCh 

No.1 
No.2 
NO.3 
No. ! 

Specimen 

Average _____________________________________ _ 

Three days Seven days 

300 
:>75 
~lO 
400 

386 

~70 
~50 
405 
420 

~36 

28 days 

STANDARD OTTOWA (1 TO 2) BY WEIGHT 

Pounds per Square Inch 
Specimen 

Average of 4 __________________________________ _ 

Three days I Seven days 

339 421 

-------

D TO 2 BY VOLUME 'I'ENSION TES'l'S 

Pounds per Square Inch 
Specimen 

Three days Seven days 28 days 
------~--~-------------+-I I-----~-I--------

No. 1 
No. 2 
No. 3 
No. j 

______ 1 __________________________________ _ 

Average _______________________________________ _ 

380 
405 
870 
850 

376 

475 
460 
47() 
450 

464 

STANDARD OTTOWA SANDS, 1 TO 2 BY VOLUME 

040 
525 
5()5 
490 

512 

Pounds per Square Inch 
Specimen 

Three days 

Average of i__________________________________ _ 825 
I 

Seven days 

421 

28 days 

476 
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LIMESTONE COUNTY 

In this county, two plants have produced 'Crushed limestone, 
the one near Mexia, owned by the Springfield Rock Company 
of Mexia, the other at Tehuacana, operated by the Mexia Quarry 
Company of Galveston, Texas. Mr. W. S. Thompson of Tehua
cana is the operator. This latter plant produced in 1916 over 
20,000 tons of crushed stone, while the prescnt output is about 
400 tons per day. Thel'plant is located on the T. ~ B. V. Rail
road, and the stone has been used on roads in IJimestone and 
Hardin counties, and also in concrete work. The Spring'field 
Rock Co's. plant has been dismantled. rrests on these two ma
terials show the following results: 

Wt. per Wat£T Per cent. Frpnch Oement- Oompres-
cu. ft. abs. ILs. o! coef. of Hard- Tough- Ing sion lba. 

No. SP. Gr. per cu. ft wear wear nESS ness Vulue per sq. lD. 

---- --'--'----------------------
I 2.60 162 ---- 6 6.7 12.8 ~ 1U 14,42~ 
Z 2.50 156 ---- 8.2 4.9 U! ~ Good ------

No. 1. This limestone was found at Springfield, Limestone County. 
It was taken from the property of the Springfield Rock Company, 
Mexia. The tests show that this is a soft rocl(, low in toughness and 
resistance to wear, excellent cementing value and fair resistance to 
compression. H is recommended ~mly for light traffic. 

No. 2. This fossiliferous limestone was found at Tehuacana, 
Texas. It has been tested by the United States Office of Public 
Roads, on May 28, 1915. This limestone is suitable for use in the 
foundation course in plain or bituminous macadam construction or as 
a coarse aggregate for concrete urainage structures. Might be used as a 
wearing course in plain macadam construction, where traffic is light, or 
bituminous macadam construction subject to medium traffic. 

J.JIVE OAK COUNTY 

Little stone satisfactory for road material is found in this 
county. The limestones are usually rather soft. A deposit of 
white limestones is located 3 to 4 miles east of Oakville, on the 
Oakville-Beeville Road. At the crossing of Lagarto Creek, by 
the Lagarto-Casa Blanca Road, is located a deposit of limestone 
30 ft. thick. Also on the same creek, 1J2 mile northwest of La-
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garto, at the crossing of the Frio Road by the Oakville-Tilden 
Road, is a deposit of gravel 3 ft. in depth. The gravel consists 
of pebbles from the size of a pea to 6 in. in diameter, composed 
of flint, silicified wood, chalcedony, agate, sandstone, and quartz. 
The nearest shipping point for this gravel is at Kittie, on the 
S. A., U. & G. Railroad. Close to IJagarto is a deposit of reel 
clay gravel, the pebbles being composed of flint, limestone, and 
jasper. 

LLANO COUNTY 

This county is noted for its hard and duralble granites, but 
these materials are chiefly building stone and have not been 
used for road construction in this state. Some paving 
blocks have been made from this granite, which are said 
to have proven quite successful under heavy traffic. Disinte
grated granites, however, have been used successfully for road 
construction, particularly when the traffic is ,not heavy. A test 
on gabbro from this county, from the old John Billingsley Place, 
on the property of Albert Rickerson, located 10 miles south and 
west of Llano, has been made with the following results: 

Wt. per Watl'T Per cent. French cementJ Compres-
cu. H. abs. bs. of coet. ot Hard- Tongh- Ing sian Iba. 

No,. 8p. Gr. per cn. it wear wear ness ness Value per sq. In. 

---~---------------------
I 2.75 172 0.21 1.7 23 18.5 18 26 I Im,SOO 

J 

The test shows that this is a hard rock, with very high resistance 
to wear, medium toughness, good cementing value and very high 
resistance to compression. This rock is excellent material for 
heavy traffic roads, as a concrete aggregate or railroad ballast. 

A disintegrated granite on the property of D. vV. ~ong o:f 
Kingsland, Texas, is located at French John Spur, 5 miles west 
of Kingsland, on the H. & T. C. Railroad. '1'he equipment o:f 
the deposit is a loading trap on the H. & T. C. Railroad. A 
small sample on hand shows this to be disintegrated red granite, 
the particles being rather small in size, but with little clay. It 
is believed that the material would prove more satisfactory for 
making concrete, than as road material. 
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MADISON COUNTY 

A deposit of flint and quartz gravel is located 1% miles south 
of Ma'(lisonville, and 112 mile west of the I. & G, N. Railroad. 
There is at the present time no railroad spur to the property. 
The deposit is on the property of W. h and Sam Lewis of Abi
lene, Texas. A small sample on hand is composed of rounded 
pebbles of flint and quartz with a small amount of sand and 
clay. One of the samples appears to have been washed and 
the sand removed. Another deposit of gravel located 1 mIle 
south or Madisonville on the 1. & G. N. R.ailroad has been used, 
according to reports, on the streets of :&fadisonville. The de
po~it is on the property of Sam Lewis. 

MAVERICK COUNTY 

There is little road material in this county, other than gravel. 
Thcre is a number of deposits of gravel throughout the county. 
On the hill s along' the Eagle Pass-Carriw Springs Road. for the 
first 20 miles out of Eagle Pass, are several gravel deposits. 
Some deposits of sTavel a,nd silt are found along the main 
Uvalde-IDagle Pass Hoad, between Chacon Creek and Salado 
Creek, and also from 1% miles south of Salado Creek and 6% 
miles toward Eagle Pass beyond the Uvalde-Eagle Pass Road 
crossing 0 f Salado Creek and for the last 17 miles before it 
reaches Eagle Pass on the same road. These materials, however, 
an: a considerablc distance from the shipping point. A flint 
gravel mixed with silt is also found along the road from Cline 
to Eagle Pass, extending from the first crossing of Mule Creek, 
south to the Beasley Road to Chacon Creek. 

Another deposit is found on the east side of Elm Creek, about 
1 mile above the bridge on the Del Rio-Eag'le Pass Road. Some 
further deposits Or gravel and sand are located 12112 miles from 
Eagle Pass on the Upson-Eagle Pass Road on the plains above 
the breaks or the Rio Grande River. The nearest shipping 
point for this material is at Eagle Pass, on the G. H. & S. A. 
Railroad. 

There is also a deposit of caliche, composed of some limestone 
pehbles surrounded by large amOThnts of soft, pulverized, 'Chalky 
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limestone dust. This deposit is located 7 miles north of Eagle 
Pass, and also 1 mile from the Southern Pacifie Railroad on the 
property of R. C. and Rocco De Bona, of Eagle Pass, Texas. 
There have been approximately 8,000 cu. yds. taken out with 
picks and shovels, and loaded in wagons. A small sample ex
amined, however, was found to be unsuited for modern traffic 
roads, without some treatment to hold the dust in dry weather, 
and to prevent rutting in wet weather. It might be satisfactory 
as a foundation material under light traffic. 

MA'l'AGORDA COUN'l'Y 

The only material on record from this county is an oyster 
shell deposit in the bottom of 'Matagorda Bay. This material 
is dredged by W. D. Haden, American National Insurance 
Building, Galveston, Texas. 1'he Haden plant is capable of de
livering from 15,000 to 20,000 'cu. yds. a month. The shipping 
point fo1' this material is the G. C. & S. F. Railroad. rrhere 
is located 011 this railroad a storage tank capable of holding 25 
carloads. 

McLENNAN COUNTY 

[limestone and gravel arc the road materials to be found in 
this county. The limestone, however, is on an average rather 
sOlt, and has little resistance to wear. A sample from a deposit 
9 mil<'s north of ,Vaco was tested, resulting as follows: 

Wt. per Water Pcr ccnt, Frcnch Ccmcnt- Compres· 
cu. ft. abs. Ibs. of coef. of Hard· Tough Jng SlOD Jl)~ 

No Sp. Gr. per cu. it wear wear ness ness Value per sq. in, 

- --~----------------------

I 2.25 110 1.46 8.7 4.6 (} ~ 1'16 3,175 

The test shows that this is a soft rock, with low toughness and re
sistance to wear, excellent cemcnting value and low resistance to 
compression. It is not recommended as a road-building material 
nOr for railroad ballast. 

A ueposit of gravel belonging to the city of West, located 2% 
miles southeast of the city, has been used on the lVIcLennan 
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County roads. During 1916, approximately 6,000 tons 
were produced, which was loaded on wagons by hand. The 
M. K. & T. Railroad is 2 112 miles from the pit. 

McMULLEN COUNTY 

While other materials are fonnd in this county, the records 
aTe devoted entirely to sandstones. No tests have been made 
on any of thcm, however, and the locations arc given without 
any knowledge of their value for road construction. In the bed 
or the Nncccs River, in section 6, and % mile north of Miles 
Hanch, is a deposit of this sandstone. A deposit 20 it. deep is 
located 3% miles south of Crowther, near the northwest corner 
of the William D. 'Benham Survey. This sandstone extends in 
a northerly direction, to a point 31/4 miles south of Crowther. It 
is some distance from the S. A. U. & G. Railroad. Another de
posit of 5 ft. of hard sandstone is located approximately 8 miles 
south of Crowther. A deposit from 5 to 10 ft. in depth is found 
also at 2 miles south, 100 east of rrilden, in the direction of the 
deposit mentioned above, on the Tilden-San Diego Road. Five 
miles south and 100 east of Tilden, also on the Tilden-San Diego 
Road, is a 23 ft. deposit of sandstone. On a hill11!z miles south, 
30° west of Crowther, is a 11 ft. deposit of sandstone, which 
like those mentioned above, is a considerable distance from the 
railroad so that should the sandstone prove satisfactory as road 
material, it would be hard to produce commercially. 

MILAM COUNTY 

Two deposits of gravel from this county may be noted. One 
deposit is located 6 miles north of Thorndale, Milam County, 
and 6 miles from the railroad. It has been used on the Milam 
County roads, by the Milam County Road District, Number 6. 
J. H. Miller of Temple, Texas, owns a deposit of gravel 1~ 
miles from the Port Sullivan bridge, and 11/4 miles from the 
1. & G. N. Railroad. Mr. Miller states that he has several acres 
of a red clay gravel about 4 ft. in depth. Under this road 
gravel he has a sandy gTavel which when screened would be 
suitable for eoncrete work. This bottom stratum of gravel is 
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composed of 25 per cent gravel and 75 per cent sand. A sample 
of the latter gravel on hand is composed of iii,nt, quartz, and 
limestone pebbles, free from clay. If screened to proper size, 
it should made a satisfactory concrete aggregate. 

A ferruginous sandstone belonging to T. D. Gresham of Flip
pen, Gresham, and Freeman, Linz Bldg., Dallas, 'l'exas, has 
beoo tested with the following results: 

Wt. per Water Per cent. French Oement- Oompres-
cu. ft. abs. lbs. of coer. of Hard· Tough· ing sian Ibs. 

Sp. Gr, pereu.ft. wear wear ness ness Value per sq. In. 

------------------------
2.75 172 0.44 23.6 1.7 8.5 G 9 Poor 10,200 

" 
The test shows that this is a soft stone,. having low resistance to 

wear, low toughness, POOl' cementing value, and fair resistance to 
compression. 'l'his material is not recommended for road construc
tion nor as a railroad ballast, as it lacks the necessary properties. 

MONTGOMERY COUNTY 

In this county there are numerous deposits of road gravel, 
one of which has proven quite successful in road construction. 
There are also some deposits of sandstone, but none is worked 
to any extent. A deposit of iiint gravel and sand graded up to 
lY2 in. is located on the property of E. V. Ley and associates of 
the Union Bank Bldg., Houston, Texas. The deposit is located 
8 miles Routhwest of Dobbin, 11;1 miles west of the Trinity and 
Brazos Valley Railroad, on the Noah Griffeth and Bradberry 
Survey. There is no equipment on hand at the present time, 
as the material has never been used. Four miles southeast ot 
Montgomery, about 4 miles east of Jackson, and 1Y2 miles south 
of the G. C. & S. ]'. Railroad, on the main road, is a deposit of 
gravel belonging to B. R. Yell of Conroe, Texas. The material 
has been used on the roads in Montgomery County. A small 
sample of this gravel indicates that the pebbles are small in size 
with considerable sand and clay. It is a flint and quartz graveL 
This material should make a fairly satisfactory road, but 
it would wear better if the pebbles were larger in size. At 
Honea, 8 miles west of Conroe, on the G. C. & S. F. Railroad, 
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is another deposit of gravel and sand on the property of R. C. 
Collins of Conroe, Texas. There is no equipment on hand for 
loading, hut the G. C. & S. F. Railroad tracks pass within 14-
mile of the deposit. A small sample of gravel shows that it 
contains ·considerable siJ,nd and clay, with about 47 per cent of 
flint and quartz pebbles under %in. in diameter. Like the pre
ceding material, it is good topping gravel, but would wear 
longer with larger pebbles. A deposit of gravel located 7 miles 
west of Conroe 3,600 feet north of the Beaumont-Somerville Di
vision of the G. C. & S. F. Railroad, is owned by W. P. McComb, 
road and gravel contractor of Conroe, Texas. The material is 
not produced on a commercial scale at the present time. A 
small sample on hand indicates that the material is composed or 
rounded pebbles of flint and quartz, with considerable sand and 
some day. R. R. McPherson owns a deposit of coarse sand clay, 
2 miles south of Montgomery, and 400 yds. from the G. C. & S. 
F. Railroad. It is reported that the deposit covers about 10 
acres, and is 3Y2 ft. in depth. The pit has a comparatively 
clean, coarse sand at the top and the sand clay beneath, which, 
if mixed in equal parts, wonld produce an excellent sand clay 
topping. A small sample on hand indicates that the greater 
proportion of the material would pass through a % in. screen. 
'['here is no equipment at the present time for loading the ma
terial. There are other deposits of sravel and sand in this 
county at many points between Shepherd and 'Villis on the I. 
& G. N. Railroad. 

NAVARRO COUNTY 

Only one .gravel deposit is noted in this county. This deposit 
is located 8 miles north of Kerens, and 15 miles east of Cor
sicana, on the pt'Operty of H. S. Keathley of Frost, Texas. Thc 
Cotion Belt Railroad, 8 miles away, is the nearest shipping point. 
This material has not been used in road construction. A small 
sample on hand indicates that the deposit is composed of flint, 
quartz, and limestone pebbles, with some sand and calcareous 
dust. The gravel is rather small in size, having no pebbles over 
% in. in diameter. 
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Nor,AN COUNTY 

The limestones in this county are comparatively soft and not 
suited for anything except the lightest kind of traffic. The re
sults of two tests made 'by the Office of Public Roads at Wash
ington, on limestone from this 'County, show about the quality of 
material to be found: 

Wt. Der Water Per cent. French <lement- Compres· 
"U. ft. aba. Iba. ot coer. of Hard· Tough· Ini zion lb •• 

No. SP. Gr. per cu. ft wear wear ness ness Value per sq. In. 

- -- ~--------------~- --- "-----

1 ---- 159 2.56 6.2 6.~ 13.7 6 21 ------
2 ---- 159 1.67 6.2 6.& 13.3 '* Fair _ .. ----

No. 1. This limestone was found at Maryneal, Texas, and the 
test was made by the Office of Public Roads, number 4327. 
\ No.2. This limestone was found at Sweetwater, Texas. and the 
test was made by the Office of Public Roads, number 4532. 

A deposit of sand and grave] is located at Wastella, 1 mile 
from the Roscoe, Snyder, and Pleasanton Railroad, 16 miles 
west of Sweetwatel'. The dep{)sit belongs to W. J. Turner of 
Wastella and there is no equipment on hand for the operation of 
the pit. It is said to be a large dpposit, but with considerable 
overburden. A small sample on hand is composed of rounded 
and irregular pebbles of :flint and qnartz, with rather fine quartz
itic sand and some calcareous material. 'rhe sample appears to 
havp been washed. 

PARKER COUNTY 

A drposit of gravel 2 miles wpst of Garner, and: 300 yds. nort~ 
of the Mineral \If ells and Northwestern Railroad, is owned by 
J. C. Maddox. Snow and Bel I-Ia]] , all of Garner, 'l'exlls. 'J'he M. 
W. & N. W. Railroad runs within :iOO yds. of the deposit, but 
there is no special equipment for loading on hand. It has been 
used on 2 miles of road in Parker County. 
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PALO PINTO COUNTY 

'{'here are several deposits of graded limestone to be found in 
this connty. Tests have bpen made as follows: 

------------

Wt. pel' Water Per cent. French Cement- Compre!!· 
cu. ft. abs. lbs. or coeL of Hard· '.rough· lng ~Ion Ibs. 

sP. Gr. Solid pereu.ft. wear wear ness ness Value per iQ. In. 

----~I·-------------------- --- ---
2.60 165 0.54 4.4 9.2 12.5 I 7 93 8,425 

This limestone (siliceous) was found at Mineral Wells, the owner 
being J. C. Burcb, lY[ineral 'Wells, Texas. The test was made at tbe 
reQuest'lof the Comlllissioners' Court, through the Commereial Club, 
Mineral "VeIls, Texas. The rpsults show that this rock is low in 
hardness and toughness, with medium resistanee to W8<tr, vcry good 
cementing value and low resistance to c.ompression. It is recom
mended for me(lium traffic, bituminous roads or light traffic water
bound construction. Sample No. 2484. 

The Mineral We1lR Crushed Stone Company operates a quarry 
and crushing planL, 8V2 miles northwest of Mineral Wells on the 
Weatherford, Mineral -Wells and Northwestern Railroad. Dur
ing 1916 this plant produced 75,000 tons with a daily output of 
500 tons, and this material wben tested as a road material, gave 
the following l'eRults: 

Wt. per Water Per cent. French Oement- Oompres-· 
cu. ft. abs. Ibs. o! coe!. o! Hard- Tougb- ing sion Ibs. 

sp. Gr. Solid per cu. ft. wear wear ness ness Value per sQ. In. 

2.58 ---:--=---4.-1--:- --::---6- -=-J 10,470 

. The test shows that this rock is low in hardness and toughness, 
has medium resistance to wear and fair resistance to compression. 
It is satisfactory only for light traffic, water-bound macadam roads, 
or possibly for bituminous roads having medium traffic. 

The material has been used in road work in Dallas, Palo Pinto, 
Rockwall, McLennan, and Tarrant counties, while it has been 
used in most of the -cities in the northern portion of the state. 
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Other tests in this material indicate that the quarry produces 
\'al·icLlH qualities of stone, SOllle harder than others, as follows: 

-~~I\~--~'-I'\~)J~:ter~lpe~~:t~-FrenCh ~---~ .. -- crmrnJ ~~Uqhlng 
ru. ft. labs. 11lS.1 of corf. of HUTc1- 'l'ough- Illg Rtlength 

No. Hp. Gr., percu.:ft we.ar W<';lll" nc;-,s Jle~.;; VaJup 1', III 

I 0'1. in 
.----I'~--------- ~----.-. -- - ---

I 2.70 \ 169 .15 ~-~- I ---- I 16.(Jf]O 
2 2.61 lG5 .()(] ___ ~ ____ 11.(){)O 

Tests made on thi" stoDe as a (;Ollcrete asgl'c:.,aLe SllOW iL to be 
qUIto satisfaclory for thIs purpose, producmg a concrete wIth a (;Olll

Ul'eS"lYe SLl'Cnglh of over J,uOU vounds vel' square incl!, at ~S days 

POLK COENTY 

In this county considcrallle gravel aud sanastolles are found. 
Most of the sandstones, however, are not uniform in texture and 
unsuited for road construction. 

A gr:wpl pit in the eaHtcrn end of the tOW,l of Ona1aska has 
been used for railroad ballast, by the M. K. & T. Railroad, as tho 
DCUllmont and Great Northern branch of this railroad runs 
through this town. An extended deposit of gravel, eonslsting 
mostly of rounded pebbles of flint\ and jasper, averaging about 
3)1 in. in diameter, is found. It is located on the farm of Mr. 
Wiley Bead in the llortheastern corner of the Thomas Cartwright 
League in the hill covering about 5 or ti acres. This deposit is 
west of Livingstone, in the southern part oj' the county and 
extends also to the farm of A. '1'. 'Watts, the northwest corner of 
the John Lindsay League. 'rhis deposit of gravel is accmlsible 
to the lumber train of Thompson Bros. lJUmber Co., connecting 
at New Willard with the Houston, East and West Texas Rail
road. On the Hood Place, a well showed that the gravel extended 
down 36 ft., having more clay in it as the bottom was approached. 
On the A. T. Watts farm a prospect hole showed the gravel to 
be about one-half flint gravel with pebbles varying in size from 
2 in. to % in., and the other half, sand clay. At another place 
on the 'Vatts farm, gravel was found 4 ft. below the surface, 
with a depth of 5 ft. The Watts gravel is about 112 mile from 
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Thompson Bros. IJumber Company's tram at a point 5 mile9 
from New Willard. 

There is a 15 ft. deposit of sandstone on the top of the hill at 
Moscow, which, however, is capped with sand-clay and gravel, 
making it somewhat difficult to i procure. The shipping facilities 
for this material would be the Houston, East and W~st r1'exas 
Railroad. 

On a hill 20 ft. or more high, directly west of mile-post 92. on 
the Houston, East and West Texas Railroad, is a deposit of 
sandstone. ']'he surface is covered with large blocks of the rock. 
In the region between the :M. K. & r1'. Railroad, north of Chester 
and the bottom lands of the Neches River, is a deposit of sand
stone. The nearest shipping point for this material, however, is 
atl Chester, sOme little distance away. A harder grade of sand
stone forms the hills south of the Laurella siding. '1'he material 
could be shipped by the Houston, East llind West Texas Railroad. 
At Clarke, on the lVI. K. & T. Railroad, 18 miles from Corrigan, 
is a deposit of sandstone whieh is worked by the Southwest 'rexas 
Quarry Company, the owner being T. E. Danziger, Beaumont, 
Texas. In\ 1916, about 18,000 tons were produced, and it is esti
mated that with the present equipment, a production of 200 
tons per day can be maintained. A small sample on hand indi
cates that the sandstone is rather soft, with oeeasionaJ hard frag
ments. I It should be satisfactory as a foundation course or in 
bituminous construction under lig'ht traffic. Another deposit of 
sandstone, quartzite, and semi-(]uartzite is loeated at Stryker, 5 
miles east of Corrigan on the M. K. & rr. Railroad. The Texas 
Grading Company of Houston owns the deposit, and it is 
reported that it is possible to produce from 3 to 4 eal'S of crushed 
stone daily. '1'here is a crushing. and screening plant all'(~ady on 
hand, and it eould be ]1Ut into operation on short notice. The 
material has heen u'led in, the Harris County l'oad work and also 
for thc Sabine Pm;;s jetty work. Thel'c are sevel al more deposits 
of sandstone to bc found around COl'l'igan, In the third cut 
south of that town, on the Houston, I-iJasL and West Texas Rail
road, an old qual'l'y still exists, This material is a fiue textlll'ed 
san dstone and it is about 11 ft. thick. It could be easily shipped 
as it is on a spur of the railroad. 'While only a few samples of 
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sandstone from this county have been examined, it is believed 
that most of the standstones are rather soft and friahle, 
and th('refo1 e would not make satisfactory ]'oad material. 
Some samples, however, show indications of making very fine cui; 
stone material for building construction. The main qucstion 
regarded their snitability for this purpose, is whether or not they 
can be found to run uniform in texture and free from iron stain. 

PRESIDIO COUNTY 

This county, like most of the "\-vest 'rex as counties, has abun
dant road material. However, the necessity for good road mate
rial is not felt at this time. \V"hile there are numerous gravel 
deposits, the most conspicuoLls rond materials arc the volcanic 
rocks, a1though sandstones and limestones are also found. 

A gravel deposit 'worth nothing is found at the foot of the Chi
ati Mts. in the Rio Grande Valley in the vi(~inity or Shafter. 
In tho sonthern Davi:,; MOllntai-ns and northwest of :Marfa, are, 
sandstones and limcstones having vari8us degrees of weathering. 
In numeron'l places in tl18 Fl'Psno Canyon are fOllnd :mdesites, 
some of which are solin and hard, while ot]lP]'S I1re very POI'Olls. 

In the Southern Davis ;yTountains arc also fonnel flinty, siliceous 
stones in the Marble Hills, extending- from the former Barrel 
Springs Station on the old El Paso-Ft. 'Davis stngc-line, to about 
2 miles northeast. There arc anum bel' of vesicular and dense 
lavas with much cong'lomeratc, fonnd in the 'l'ie1'1'a Vieja, Capote, 
and Chinati :!Vfountains, also between the town of Marfa and 
the Chinati Mountai.ns, as well as in the tributary water COUl'ses 
of the Cibolo Creek south of Sabocitp and below Humphris' 
sheep camp. Many basalis are al."o found in the 'rierra Vieja 
and Capote Mountains. In the Sierra Bofecillos and Si.erra 
Refugio, in the southeast corner of the county, are located la vas 
of rhyolite, pit-stone, basalt, trachyte, and augite-andesite. Also 
in the Tierra Vieja Mountains and at Chi spa Summit in the 
ChinRti Mountains, are syenite-porphyry, basalt, and rhyolite. 
North Rnd northwest of Shdter , in the Chinati Mountains are 
granites, diorites, lavas, and mnch altered diabases. 
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RED RIVER CCmN'l'Y 

One sample of limestone tested from tbis county was found 
along the public road near Clarksville. The sample of this argil
laceous limestone was sent by ClMellce Hocker of Clarksville, 
'l'exas, and when tested resulted as follows: 

-------------------------c----
Wt. per Water Pcr cent. French I cement-I Compres-
cu. ft. abs. Jbs. of coeL of Hard- Tough- lnl:" I sion Ibs. 

sP. Gr. percu.H. wear wear nesS nesS Value per sq. in. 

2.15 134 
2.11 -----::- --3-.3- ----1--3-~ 1,9'20 

-----------------------

The test shows that this is a very soH rock, with very low tough
ncss and resistance to wear, excellent cementing value and very low 
compressive strength. The material is much too soft to be recom
mended in road construction. It is !lot recolllmended fa]' concrete. 

A gravel pit in this county is ov\·ned by Heeves County and also 
the Peeos Vall<,y Routlwrn Raih·oRd. It is located about 2G miles 
~]outh of Pecos 011 ne P. V. S. Railroad main line. '['he produc
tion can he maintained at abollt 800 tOllS pel' day, while in 1916, 
thel'e wns used as Jll1lch DS 52,500 tomL '1'he gl':lvel at Saragosa 
has 1)00n nsed on tho Heeves County l'oads awl has beon tested 
with the follow Lng result~. 

MECHANICAL ANALYSTS 

----,-------

No.1 No.2 No. ~ 

Material retainer! on 1he 2-inch sieve________________________ () 0 0 
Matelial retained on the I-inch sieve________________________ 9.9 14.1 25.! 
MateIla! retained on the %-inch sieve_______________________ 40.0 43.2 63.9 
Material leta,ned on the 'Is inch "ieve______________________ 74.5 <12.0 83.0 
Material leta'ned on the .033-inch sieve____________________ 77.6 65.3 84.7 
Material rctawed on thc .0116-inch sieve____________________ 81.0 70.3 86.7 
Material retained OIl the .0008 inch slCve____________________ SH_g 76_2 80.2 
MaLena] retained on tbe .0029 inch sieve____________________ 86.7 81.0 i 01.2 
Material passing the .0020-lnch sieve _______________________ • ~~ __ 18~1--~ 

'1"ot"I-- ___________________________ . ____________________ • gS.4 99.88 100.3 

P F · I F-
oor aIr '\ alT Excell. Exed!. 1\"8ell. 

Excell. Fair Good 

Oementing value on: 
Material over 'AI Inch In sb' _______________________________ _ 
Material under 'Is inch in 8Ize _____________________________ . 
Material us receivecl _______________________________________ _ 



RtlSk County 103 

No. 1. This gravel is eomposed of hard pebbles of flint and 
quartzite, some of which is sand and calcareous dust. This gravel 
should make a satisfaetory material for gravel road eonRtruction. 

No.2. This is a well graded gravel composed of rounded pebbles 
of quartzite with considerable good bedding clay. The pebbles are 
also quite hard. From the results of this test, this gravel is highly 
recommended for gravel road eonstruction. 

No.3. This gravel is composed of round pebbles of quartzite, a 
small amount of which is sand, and somo good binding clay. The 
gravel will Jniike a suUsfaciory read when c'JHlpleien, but due to 
a lack of sand it would require considerable traffic to bring the road 
to the desired compactness. 

BUSK COUNTY 

Tt hilS bern reported that there is a deposit of sandstone one 
mile east of OveI'ton, on the main publie road. 'rh[' owner is Joe 
Lee, Houte 4, TIox 3, Overton, 'I'exils, and the deposit is located 
one mile east of the 1. & G. N. Railroad tracks at iOverton. A 
sample Crom this deposit is composed of fiat fragments of sand
stone, all of whieh are about 11/2 inehes in breadth, some bt'ing 
soft am] others hard. It is not a first class road material. 

.A deposit of gravel bolollging to Vv. C. Buford, is located one 
mile north of H endNson Courthouse on the Longview Road. A 
sample from this deposit has beel! tested as follows: 

MECHANICAL ANA n'STS 

No.1 

Material reta "TInct on '7~in('h PlrvC__________________________________________________ :'l. 9 
Mntrria] T0tJ1 11H'rl on 1 in('h r;jrvf'__________________________________________________ ][1.(3 
MnteriaJ lrtniTlrd on J,t. inch sipvL' _____ .___________________________________________ GX 9-
Mn 1 (>r [II 1'('1 fll nr(l on %-inrh :<:lrVp.________________________________________________ 91. 0 
Materia] l'rtaiT1(1rl on o;n inrh sir\Tc_______________________________________________ 93.8 
Mate] iut ](·ta nctl on .001L ilH'h s cve______________________________________________ 00,5 
Muter'al wtaincll un .O{)3S irwh si(·\'c______________________________________________ 97.3 
M !tf!l'Jat l'(tmm:ri 011 _OO:?:D l!wlJ bip\'('______________________________________________ 9:3.4-
Matelial PdSSlllg the .oo:?:) Inch slcve_____________________________________________ 0 

'L'O t aL _______________ - __ ____ __ __ ____ _ __ __ _ __ __ _ ____ ___ ____ ___ ______ __ _____ __ __ _ 99.2 

C€lllC"lting vnlnc on: 
lIn1el inl OVPl" VR inch in size_ ____________________________________________________ Good 
lIa LelIal nndCl % mch III si.tc____________________________________________________ Fair 
}{a teti al a" rcccived_ __ ______ ______ __________ ______________ ______________________ _ Fair 

This material consists of fragmen ts of ferruginous sandstone, free 
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from sand and clay. 'The material will require an addition of con
siderable sand and clay to malw a satisf:1ctory road material. 

A deposit of ferruginous sandstone, owned by Bruce Hamlett, 
is located 21j2 miles northwest of Henderson, on the 1. & G. N. 
Railroad, and has been tested as follows: 

Wt. per Water Per cent. French 
cu. ft. abs. lbs. of coer. of Hard· Tough· 

Cement- Compres· 
Ing sion Ibs. 

sp. Gr. pcr cu. ft. wear wear ness ness Value per sq. In. 

~.85 
-:----;:- -15--1--8--=- --2- ---:- 25,750 

This sample of ferruginous sandstone was sent in by O. G. Vinson, 
Henderson, 'l'exas. Ii is a medium hard rock, with medium resist
ance to wear, very low toughness, good cementing value and high 
resistance to compl"ession. This rock should be satisfactory for 
bituminous road construction or as a railroad ballast. Due to its 
toughness, it could not bo recommended for 'plain macadam con
Iltruction. 

SAN AUGUWrINE COUNTY 

In the southwestern part of this county, there is much fer
ruginous sandstone, which would make g'ood road material. In 
the cut at mile post 666, of the St. Louis Southwestern Railroad, 
is a deposit of ferruginous-cemented hard conglomerate, with 
pebbles of quartz, chert, and sili.cified wood. . 

Just east of the channel of Bayou Attoyas, on the Huntington
Hemphill Road, are located bluffs a hundred feet or more in 
height. These bluffs are covered with ferruginous-cemented 
gravel of quartz, chert, and silicified wood pebbles. 'rhe ship
ping facilities are at Broaddus or Monterey, on the St. Louis 
Southwestern Railroad, approximately 3 miles from the deposit. 

A deposit of gravel is found in the vicinity of White City OIlt 

the SL Louis Southwestern Railroad and still another deposit of 
iron ore and ferruginous sandstone is located in the vicinity of 
the Ironosa Postoffice, with shipping facilities at Blandlake, some 
distance from the deposit on the GUlf, Colorado, and Santa Fe 
Railroad. 



San Jacinto County 105 

SAN JACIN'l'O COUNTY 

Gravel has been found in this county in several places. There 
is 11 drposit on the Idivide between the Trinity and San J a('in~o 
drainages between Oakhurst and Cold Springs, with shipping 
facilities on the 11'. K. & '1'. Railroad to the nOlth, the 1. & 
G. N. Raill'oad to the west, the 11. rl'. &W. T. Railroad 
to the east. A second deposit of gravel and sand, locally 
cemented with iron oxid(~, is found in the high ridges in the 
vicinity of Cold Springs, but it is 111/2 miles from Shepherd on 
tho Houston, East and ,Vest Texas Railroad. Near VVe.stcott 
and Normanville about 4 miles west of the II. E. & W. T. Rail
road is another deposit of gravel. Still another is located 4 
miles southwest of Shepherd on the Evergreen Road, adjoining 
land owned by Mr. Bird 01 Bay City, Texas. This gravel con
sists of coarse, brown sand matrix, and is owned by C. B. Uddell 
('L'reasllrer of the Southern P,acific IJines, Houston, Texas). The 
shipping facilities are at Sheph8rd on the H. E. & W. T. Railroad. 

The Urbana Gravel Co. of Huuston, 1'exas, operates a plant in 
this county taking gravel and sand from the San Jacinto River. 
This gravel has been tested as a concrete aggregate. If screencd 
it is a satisfactory concrete aggregate. 

SAN SABA COUN'l'Y 

There is a deposit of sand, concrete gravel, and fine gravel 
and clay, 3 miles west of San Saba on :the Santa Fe Railroad. 
The pit is owned by ,Villiam Scott, San Saba, Texas, and th(1 
chief output is concrete san.d and gravel. 'l'here is no Rpecial 
equipment and the pit is 300 yds. from the Santa Fe siding. 

SnACKEToFORDJ COUNTY 

A deposit of limestone is located 7 miles west of Albany on the 
M. K. & T. Railroad. It is owned by the Central Quarry Com
pany, R. L. Newman, Mgr., Albany, Texas, and has shipping 
facilities on the M. K. & T. Railroad. A large quantity of this 
stone IWas used for ballast on the M. K. & T. Railroad, but at 
present the quarry is not in operation. 



106 Unive1·S'ity of Texas Bulletin 

A deposit of clay quartz gravel is found on the right side of 
the ClearF'ork of the Brazos River, 6 mik~ below ]'ort Griffin, 
17 miles from a railroad. '1'he gravel is not worked at the present 
time. 

S !'.U'l'H CO UN'l' Y 

In this county there is a deposit of limestone located 12 miles 
north of '1'yler and 7 miles cast of J-,indale, Texas. Mrs. Eliza 
",I{ eir, Tyler, Texas, is the owner of the deposit, which has no 
Elhillping facilities. 

STEPHENS COUN'l'Y 

On the main line of 1he Texas Pacific Railway, near Odessa, 
Texas iR fOlmd a clcposit of limestone, which is owned by J. T. 
]\fcElroy, Odessa, Texas. With the present equipment, 800 tOllS 
per cla yare produced. The shipping facilities are on the ma,in 
line of the Texas Paciiie Railway, and the matel'ial has been used 
on the roads in Dallas, Tan ant, Denton, and McLennan counties. 

TAlm.\NT OOUNTY 

A deposit of sand and gravel is located 12 miles east of Ft. 
vVOl'th, ncar New Bedford and 1% miles east of FL 'North, 
allcl 11/:: miles from the railroad. The owner is J. O. Martin, 
903 Oannon Ave., Ft. VI'oI1 Ii. T('X:tR. 

The Tr'init,\T Gravel ComJJany O\yns a de[losit 6 miles east of 
Ft. ·Worth. This material has been tested as follows: 

MEOHANIOAL ANALYSIS 

No. J 

Material retained on the 2-iflr11 siove __ ' __________________________ ._______________ 0 
Mate! ial retmned on the l-illCll sievo_____________________________________________ 20.52 
Malena! lrtained on the ¥,,·mch sicve____________________________________________ 48.00 
M" lerial reta ned all the 'A.-inch sicv€___________________________________________ 61.22 
Ma terial retaIned on the .03il-inch sieve_________________________________________ 72.74 
Material retained on the . Olio-inch sieve__________________________________________ 97.35 
M.lterial letained on the .OOOS-Inch sieve_________________________________________ 99.45 
Matenal retained on the .0029 inch s!Cve_________________________________________ 99.58 
Materia! passing the .OOW·inch sicve______________________________________________ o.n 

Tot aL ___ . ______________________________________ -____ __ ____ __ __ ____ __ __ ____ _____ 99.69 
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The tests show that this material consists of rounded fragments 
of limestone with some flint and considerable calcarcous sQnd. 
Specific gravity 2.50. One cubic foot weighs 128 pounds packed. 

CO]Jcrete tests of this sample \I 81'" marlc on onn 6" x 8" cylinrler prO
portions 1 : 8 by woight, 1 : 6 by volume. Stored under water and 
tested at the end of 28 days, it had (Tushing strength of 2,760 
pounds per square inch. 

TOM GHEEN COUNTY 

A gravel conglomerate is found in i he city of San Angelo, 
Texas, on city property. Approximately 20 cu. yds. have been 
produced per haul'; however, the deposiL has jm;t been opened. 
The shiIlpin2,' faciliLies are from either the G. C. & S. P., or the 
K C. !VI. & O. railroads, about 1112 miles away This gravel has 
not been used, bnt a small sample indicates that this is a fairly 
hard conglomerate and would need crushing before it could be 
used. 

This county, lying in the centre of the State, and being the 
srat of the State Capitol, is in need of good roads. rJike many 
of the adjRccnt conntie;', r()Rd material is qnite plentiful antl of 
a goenrrally good chnr[ldel'. 

The rock predominating is Jim est one, gencrally rather soft 1n 
charaC't0r and nnsuitec1 for the heavy traffic roads of modern 
times. Occasionally some very good ledges are found which will 
snpport the average traffic, but most of the limestone is soft and 
ummitable. 

'l'he llephelile basalt is a trap rode fonnd protruding in a 
knob ahove the surrounding limestone not far from Austin at a 
place named Pilot K,nob. It is an excellent road-building mate
rial for the heaviest traffic, being hard, tongh, and with a high 
resistance to weal'. As a commercial possibility it wonld require 
a large inveslment [lnd consequently a ready marlmt. Perhaps 
when the State develops to such an cxtent that a large market is 
available for such material, it will be developed and placed 
within the reach of local road builders. One flint tested proved 
1.0 be hard enongh for road COllstruc1ion, but material of this 
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nature has not proven of much value, because of its poor binding 
qualities in water-bound macadam and it does not seem to inter
lod~ in a bituminous road. 

Gravels, however, are plentiful, especially in. the valley of the 
Colorado River. In tbis locality, tbey are mostly composed of 
flint, quartz, and limestone pebbles, with considerable sand and 
a good binding clay. While these are excellent gravels for a top. 
course, they contain a little too mucb sand to be considered as 
excellent materiHl. For surface treated gravel roads the lime
stone gravels are the best as they contain a much larger propor
tion of pebbles between 1;4" and 2" in size to take the wear of 
traffic. 'l'hese larger stones, furthermore, provide a much better 
surface for a bituminous material to adhere to than do the sand 
clay gravoIs. 

The soft, ehalky limestone underlying much of this rounty i<; 
of no value as a road material in any condition, except perhaps 
as a sub-base in its natural bed. 

A large number of tests has been made of materials of this 
eonnty, results of which are given herewith: 
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Weight Water F'rench Cement- Compression 
per absorbed coefficient Hard· Tough· ing Ibs. per 

No. cu. ft. per cu. ft. of wear ness ness Value square inch 

---

1 200 0.3'7 24.7 
Trap Rock 

19.0 2S S5 46,660 

Lime.~tone 
2 159 2.00 14.4 14.11 [1 S9 16,275 
8 168 0.81 13.7 14.9 5 26 13,350 
4 H15 1.29 11.7 14.5 6 39 14,050 
Ii 162 2.06 1Z.6 13.8 5 26 10,72() 
6 165 1.34 11.9 12.8 7 39 13,050 
7 161l 2.78 1().9 15.2 7 15 15,000 
8 16.5 0.77 10.2 15.3 5 S9 18,225 
1/ 162 1.41 10.2 15.1 6 S9 15,62() 

10 165 0.89 10.9 15.4 4 16 15,725 
11 165 1.43 1/.4 14.5 5 50 15,350 
12 16& 1.23 10.8 14.4 5 23 13,875 
13 153 3.51 10.9 10.2 ! 20 10,450 
14 16& 0.87 9.5 15.6 7 16 9,975 
15 165 1.56 11.0 13.8 6 18 13,750 
16 150 3.24 10.0 14.5 6 14 12,710 
17 105 1.49 11.1 13.8 ! 15 14,600 
18 162 1.55 9.11 14.5 6 13 16,31ifi 
19 162 1.94 11.2 11.9 & 20 11,340 
20 162 1.35 9.8 14.3 6 8 15,425 
21 165 1.33 8.8 14.8 4 13 11,400 
22 102 2.16 10.9 11.6 Ii 7 10,380 
23 156 1.62 8.3 11.8 ! 76 11,000 
24 159 :>'09 9.7 12.0 5 16 14,775 
2.'1 168 0.39 8.7 13.3 4 20 10,812 
26 162 ---- 8.7 12.2 7 41 13,200 
27 159 3.56 9.2 11.9 4 39 10,15() 
28 156 4.0g 8.8 10.4 " 62 12,125 
29 156 2.01 8.7 n.a 6 21 11,750 
30 165 2.00 9.3 11.5 4 18 n,940 
31 162 1.00 8.8 11.6 4 22 ~,520 
32 159 3.36 9.5 10.5 ~ 15 7,500 
33 153 2.22 9.0 11.4 3 16 8,725 
34 159 2.31 8.1 12.0 4 1B 10,400 
35 159 1.W 7.5 18.3 4 17 11,125 
36 J59 2.19 9.6 15.0 3 15 13,52, 
37 162 0.69 98 16.5 3 20 17,7,0 
38 162 1.09 8.2 17.4 3 51 10,100 
39 162 1.62 11.0 12.8 5 11 10.(J()() 
4() 16& 0.44 10.5 13.8 5 5 13,300 
41 1u2 1.62 W.5 13.3 2 21 1l,04~ 
42 162: 0.87 8.~ 11.8 4 53 10,225 
43 :162 1.95 7.6 14.6 4 17 10,810 
44 162 1.85 8.4 11.3 4 49 14,410 
45 156 3.44 7.0 11.2 5 35 10,8JO 
46 119 2.55 7.ll 10.5 4 26 8,400 
47 1GZ 2.76 7.5 11.9 3 11 15,3!)5 
48 156 3.30 7.7 5.9 4 18 10,035 
49 156 4.21 6.9 5.7 4- 15 7.073 
50 li'iO 1.59 7.1 3.9 3 24- 8,4iiO 
51 153, 4.43 5.2 G.5 3 22 6,115 
52 143 4.95 2.1 0.0 3 23 4,825 
53 150 1.48 1.1 0.0 3 2Z 1,975 
54 150 3.49 ---- ---- ---- 44 ------

LOOA'l'TO:-!S AND REMARKS 

No. 1. This is a ne'phelite basalt from Pilot Knob, 10 miles 
southeast of Austin and 5 miles from the 1. & G. N. Railroad, in 
considerable quantities. 
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It is a very h~lrrl rock, with hi~h toughne,s and resistance to wear 
cementing vallie and very high resistance to compression. It is an ex
cellent material for heavy or very 11<?avy traffic roads or streets, also 
for a concrete aggregate or railroad ballast. Lab. No. 2496. 

Limestones 

No.2. From nenr Spicewood Springs, 7 miles northwest of Aus
tin and within 1 Jh miles of 1. & G. N. Railroad. This roel:: has 
medium hardness and resistance to wear, somewhat low toughness 
and good cementing value. It has high resistal!Ce to compressIOn 
and should make a satisfactory material for waterbound macadam 
roads subjected to medium Lraflk or in bituminous (;onstruction. 
This rock sho !lId also make a good railroad ballast, or con (~rete 
aggregate when crushed to proper sil':es. Lab. ;'\[0. 1787. 

No.3. Located on 'NiH Birkner's property, 1 mile west of 1. & 
G. N. Railroad and about 12 miles from Austin. 

This rock has medium hal·dneRs and resistance to wear, low 
toughness and good cementing value. It has a fairly high resistance 
to compres[,ion and is therefore recomlllended for medium or light 
traffic lloads, but sholl1d 11e erushed in larger pieces than ordinary, 
due to the rather low toughness shown in the tests. Lab. No. 1937. 

No.4. Old ledge of Austin White Lime Co. at McNeil. The 
tests show the rock to have medium hardness and resistance to 
wear, low toughness, good ec~mellLing value and fairly high rosist
ance to compression. It should be satisfaetory for lIght or medium 
traffic roads, but due Lo its comparatively low Loughness, larger 
si~es than ordinarily used should be used. Lab. No. 1958. 

No.5. From about 100 yards west of A. & N. W. Railroad and 
1112 miles north of ,Vatter's Park. 

'rhe rock is rather soft, with low toughness, medium resistance to 
wear and good cementing value. It has fair resistance to oompres· 
sion and is recommended for plain macadam roads having light 
traffic. Lab. No. 1941. 

No.6. About 1 mile north of "VVatter's Park on the A. & N. W. 
Railroad on the Georgetown Road. It is a rather soft rock, low in 
toughness, medium resistanoe to wear and good cementing value. 
It also has fairly high resIStance to oompression and is only reoom
mended for light traffic roads. Lab. No. 1940. 

No.7. From old Michel Place (Bartholomow) about 3l!z mile/! 
southwest of Austin, near Fredericksburg Road. 

The roek has mediulll hardness and resistance to wear, low tough
ness, and fair cementing value. It has a fairly high compressive 
strength. The material should be satisfactory for macadam roads 
under medium or light traffic. Will make a good concrete aggregate 
when crushed to proper sizes. Lab. No. 1887. 
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No.8. Sample taken from exposure at wagon-road crossing of 
I. .& G. N. Railroad, first creek north of Duval section-llouse, and 
about 12 miles northwest of Austin. 

vVith medium hardness and resistance to weal', low toughness, good 
cementing value and high resistance to compression, this stone 
should 'prove satisfactory in waterbound macadam roads sllbjeeted 
to medium traffic or in bituminous macadam roads. Should make 
a good railroad ballast. Lab. No. 1967. 

No.9. .F'rom the Wilson place, about 7 miles northwest of Aus
tin, and 200 yards west of 1. & G. N. Railroad. 

A medium hard rock, with medinnl resistance to werr, low tough
ness, and good cementing value. It has fairly high resista.nce to 
compression. A satisfactory material for light or medium traffic, 
but due to iLs low toughness, larger pieces than ordinary shculd 
be used_ Lab. No. 19'71. 

No. 10. Taken from proverty of .T. A. PaUon, about g miles 
southwest of Austin, west of Fredericksburg Road near Oak Hill 
and about 4 miles west of 1. & G. N. Railroad. 

A medium hard rock, low in toughness, medium resistance to 
wear, and fair cementing value. It has fair resistance to compres
sion and should be satisfactory for a road having medium or light 
traffic. Lab. No. 1837. 

No. 11. ]<-'rom near Pease Park ,Road on east side, Am,tin. The 
1'OC]( has medium hardness and resistance to wear, low toughness 
and good cementing value, and fairly high resistance to compres
sion. This rock should prove satisfactory for light or medium 
traffic roads but due tn its low toughness larger size pieces should 
be used. Lab. No. 197G. 

No. 12. From the old 'Walsh quarry near end of 1. & G. N. track, 
Anstin Branch to Lake Austin. The rock has medium h2rc1n p ss, 
and resistance to wear, low Loughness and fair cementing value and 
fairly high resistance to compression. Not a satisfactory road 
material, except for light traffic. Lab. No. ] 784. 

No. 13. Locality from 14 to 1/2 mile south of Duval section
house of I. & G. N. Railroad and about 12 miles northwest of Austin. 

This is, a soft rock, with medium resistance to wear, low tough
ness, and fair cementing value. It also llas fail' resistance to com
pression. It is not recommended as a road building material except 
for light traffic_ Lab. No. 1966. 

No. 11. Bird Ranch, about 10 miles northwest of Austin and 
about 200 yards west of I. & G. N. Railroad. The rock has medium 
hardness, and resistance to wear, low toughness and fair cementing 
value. It has low compressive strength. Suitable for light traffic 
waterbound macadam l'oads_ Lab. No. 1964_ 

15_ About 6 miles from Austin on upper Manchaca Road, near 
Old Oak Hill railroad switch. 
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It is a rather soft rock, low in toughness, with medium resistance 
to wear and fair cementing value. It is recommended only for 
waterbound macadam construction under light traffic. Lab. No. 
1933. 

No. 16. Old Taylor quarry at lime kiln near 1. & G. N. track to 
Austin dam, Austin. 

This rock shows medium hardness and resistance to wear, low 
toughness and fair cementing value. It has fairly high resistance 
to wear. Recommended for light traffic in waterbound macadam or 
in bituminous macadam construction. Lab. No. 1785. 

No. 17. Old Johnson quarry at Deep Eddy, Colorado River west 
of Austin. 

A 'soft rock, with medium resistance to wear, low toughness, fail' 
cementing value and resistance to compression. Will do for light 
traffic ·roads. Lab. No. 1786. 

No. 18. Located 1 mile from Oak Hill, neal' Fredericksburg Road 
and about 4 miles west of 1. & G. N. ,Railroad. 

A medium hard rock, low in toughness, medium resistance to 
wear, fair cementing value but high resistance to compression. h 
satisfactory material for water bound macadam roads having light 
traffic or in bituminous construction. Lab. No. 1838. 

No. 19. From property of Will Birkner, 1 mile west of I. & G. N. 
Railroad and about 12 miles from Austin. 

A soft rock, low in toughness, with medium resistance to wear 
and fair cementing value. It has a fair resistance to compression. 
Recommended only for light traffic roads. Lab. No. 1936. 

No. 20. Old Zilker quarry, opposite Barton Springs, southwest 
of Austin. 

A rock with medimll hardness and resistance to wear, low tough
ness, poor cementing vallle, but with fairly high compressive 
strength. Will do for light traffic roads. Lab. No. 1875. 

No. 21. About 3 % miles west of Austin on Bee Cave Road. It 
has medium hardness and resistance to wear, low toughness and 
fair cementing value and resistance to compression. Recommended 
only for light traffic roads. Lab. No. 1900. 

No. 22. From 3 miles west of Austin on Bee Cave Road. 
A soft rock, with medium resistanco to wear, low toughness and 

poor cementing value. It has a fair resistance to compression. Not 
recommended, as a road material except perhaps in bItuminous 
macadam. Lab. No. 1899. 

No. 23. Hamilton Place, 8 miles northwest of Austin on Burnet 
Road, and about 800 yards west of 1. & G. N. Railroad. 

The tests show this to be a soft rock, low in toughness with 
medium resistance to wear, good cementing value and fair resistanee 
to compression. Not recommended for road construction except for 
light traffic. Lab. No. 1960. 
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No. 24. From north end of exposure at west side of Shoal 
Creek, near Pease Park Road, Austin. 

A rather soft rock, low in toughness, with medium resistance to 
wear, fair cementing value and fairly high resista.nce to compres
sion. Only satisfactory for light traffic. Lab. No. 1977. 

No. 25. B~ar Cre~k, a short distance above junction with Onion 
Creek and about 112 mile east of the 1. & G. N. Railroad and I mile 
southeast of Manchaca. 

A rather soft rock, low in toughness, with medium resistance to 
wear and fair cementing value. Not r~commended for road con
struction except for light traffic. Lab. No. 1841. 

No. 26. Railroad cut of I. .& G. N., about 3 % miles southwest of 
Austin. 

An argillaceous limestone having low hardness and tough~ess, 

fair resistance to wear and also compression and good cementing 
value. Light traffic roads or as a railroad ballast. Lab. No. 2457. 

No. 27. About 1 mile west of I. & G. N. Railroad on south side 
of county road near Camp Mabry. 

A soft rock, low in toughness, with medium resistance to wear 
and good cementing value. Light traffic roads. Lab. No. 1836. 

No. 28. Hamilton Place, 8 miles northwest of Austin on Burnet 
Road, and about 800 yards west of I. & O. N. Railroad. 

A soft rock with low toughness, medium resistance to wear, good 
cementing value and fair resistance to compression. Not recom-
mended as a road material, except for light traffic. 

No. 29. From Hamilton Place, 8 miles northwest of Austin on 
Burnet Road, and about 1000 yards west of 1. & G. N. ,Railroad., 

A soft rock, having low toughness, medium resistance to wear and 
fair resistance to compression and cementing value. Not a road 
material except for light traffic roads. Lab. No. 19tH. 

No. 30. From ravine west of 1. & G. N. Railroad and north of 
street car line to dam, near Austin. A rather soft rock, low in 
toughness, medium resistance to wear and fail' cementing value. It 
has fair resistance to compression. Not a road material, except 
under light traffic. Lab. No. 19n. 

No. 31. Property of E. F. Elliott, about 8 1/3 miles northwest 
of Austin, and about 300 yards west of 1. & G. N. Railroad. 

A sort rock, low in toughness and with medium resistance to 
wear and fair cementing value. It has a very low resista.llce to 
compresslOn. Not recommended as a road material, except for 
very light traffic. Lab. No. 19 62. 

No. 32. About %, mile west of Manchaca on Bear Creek. A soft 
rock low in toughness, with medium resistance tal wear, fail' cement· 
ing value, and low resistance to compression. Not recommended 
except for light traffic roads. Lab. No. ]935. 

No. 33. From Barton Creek, about 1 mile above Barton Springs. 



114 University of Texas B~tlletin 

This is a soft rock with medium res.istance to wear, fair cement
ing value. Satisfactory only for very light traffic roads. Lab. No. 
1834. 

No. 34. Barton Creek about 1 mile above Barton Springs south
west of Au·stin. 

A rock with low hardness, toughness, medium resistance to wear, 
fair cementing value and low resistance to compression. Not recom
mended for road construction except for light traffic. Lab. No. 1835. 

No. 35. One mile north of Manchaca and about 14 mile west of 
I. & G. N. Railroad on Slaughter Creek. 

A rock of variable hardness, low in toughness and resistance 
to wear, and fair cementing value. \Vill do for light traffic roads. 
Lab. No. 1843. 

No. 36. Payton Place, about 7 * miles northwest Of Austin and 
about 500 yards west of 1. & G. N. Railroad. A rock of medium 
hardness and resistance to wear, very low toughness, fair cementing 
value and resistance to compression. Lab. No. 1970. 

No. 37. Location near Spicewood Springs, 7 miles northwest of 
Austin and within Vz mile of 1. & G. N. Railroad. A medium hard 
rode, wiLh medium resistance to wear, low toughness, and fair 
cementing value. It has a high resistance to compression. Due to 
its low toughness, this rock is not recommended for road construc
tion. Lab. No. 1788. 

No. 38. Property of Frank Cheatham, about 9 miles northwest 
of Austin on Burnet Road, and about 1,000 yards west of 1. & 
G. N. ,Railroad. 

A hard rock, with medium resist.ance to wear, very low tough
nes,s and good cementing value. It has fair resistance to compres
sion. Due to its very low toughness, this rock is not recommended 
for road construction. Lab. No. 1963. 

No. 39. W. E. McNeese land, about 4 miles south of Round 
Rock on Georgetown road, 1 mile east of A. & N. '-IV. Railroad. 

A soft rock, low in toughness with medium resistance to wear and 
fair cementing value. It has fair resistance to compression. Will 
do for foundation course oj' in bituminous macadam. Lab. No. 
1943. 

No. 40. Old Zilker quarry, opposite Barton Springs, southwest 
of Austin. 

A soft rock, with medium resistance to wear, low toughness and 
poor cementing val11e. It has fair resistance to com])re3sion, but Is 
not recommended for road construction. Lab. No. 1874. 

No. 41. Marshal! quarry, 6 miles west of Austin (Marshall goat 
ranch). 

A soft rock, with medium resistance to wear, low toughness, fair 
cementing value and resistance to compression. Not recommendl}d 
as a road building material. Lab. No. 1902. 
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No. 42. About % mile south of Duval section-house on I. .& 

G. N. Railroad, and about 12 miles northwest of Austin. 
A rock low in hardness and toughness with medium resistance to 

wear, good cementing value and fair resistance to compression. Not 
recommended for road construction. Lab. No. 1965. 

No. 43. About 5 miles southwest of Austi,n and %, miles west or 
I. & G. N. Railroad along Dripping Springs Road. 

A medium hard rock, low in toughness and resistance to wear and 
fair cementing value. Not recommended for road construdion. 
Lab. No. 1839. 

No. 44. J. D. Cahill's land, about %, miles .south of McNeil sta
tion, I. & G. N. Railroad, and about 200 yards from railroad. 

'1'he tests show this to be a soft rock, with medium resistance to 
wear, low toughness and good cementing value. Tt has fair resist· 
ance to compression. Not recommended as a road building material 
but should do well for railroad ballast. Lab. No. 1969. 

No. 45. Within city limits of Austin, about 200 yards west of 
I. & G. N. Railroad on Fredericksburg Road. 

A ISOft rock, low in toughness and resistance t.o wear, but with 
good cementing value. 'Vill do for very light traffic roads. Lab. No. 
1840. 

No. 46. West side of Shoal Creek, near Pease Park, Austin. 
This is a soft rock low in toughness and resistance to wear anci 

good cementing value. It has low compressive strength. Not 
recommended as a road- building material. Lab. No. 1976. 

No. 47. On Austin-Manchaca Road, about ~ mile west of 1. & 
G. N. Railroad and about 400 ya,l'ds fronl. Slaughter Creel(' 

'rhe tests show this to be a soft rock, low in toughness a,nd resist
ance to WE'ar and fair cementing value. Not recommended for road 
construction, Lab. No, 1844. 

No. 48. Eight miles south of Austin on Manchaca Road. 
A soft rock, low in tou~hncss and resistance to wear and fair 

cementing value. It has fair compressive strength Not recom· 
mended as a road bUilding material. Lab, No. 1934. 

No. 49. Bear Creek, a short distance above junction with Onion 
Creek and about 112 mile east of 1. & G. N. Railroad and about 1 mile 
southeast of Manchaca Road. 

A soft rock, low in toughness, resistance to wear and compressive 
strength and fair cementing value. Not recommcnded as a road 
building material. Lab. No. 1842. 

No. 50, On vValnut Creel;:, northeast of Duval section-house, 
I. & G. N. Railroad, and about 12 miles northwest of Austin a,nd 
about 150 yards cast or the railroad. 

The tests show this to be a soft rock, loW in toughness and 
resistance to wear, fair cementing value, but low compressive 
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strength. Not recommended as a road building material nor as a 
railroad ballast. Lab. No. 1968. 

No. 51. About 500 yards up Onion Creek from bridge on Creed
moor road. 

This is a soft rock, low both in toughness, resistance to wear, and 
compressive strength, and of fair cementing value. Not recom
mended as a road buildi,llg material. Lab. No. 1860. 

No. 52. Near Duval section-house and about 200 yards west of 
r. & G. N. Railroad. 

A very soft rock, with very low toughness and resistance to wear 
and fair cementing value. Not recommended as a road material. 
Lab. No. 2259. 

No. 53. J<J. Martin's quarry on Onion Creek about 1 mile above 
bridge on Creedmoor Rocl,d. 

This rock has very low hardness, toughness and resistance to 
wear, with fair cementing value and is therefore not recommended 
for road c'onstruction. Lab. No. 1861. 

No. 54. Georgetown-Round Rock Road, 1 %, miles north of Wat
ter's Park, A. & N. W. Railroad on property of John Brookman. 
Not recommended as a road material. Lab. No. 1912. 

Gravels in this county which have been tested are as follows: 
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MEOIIANICAL ANALYSIS 

- -

Pass- Oementing 'Value 
Per cent of material retained on: ing on Malerial 

---
I 

2-in. I-in. 'h-in. '!sin. .0016 in'l.oO~9cjnloo~g in. above below as re-
No. sieve sieve sieve sieve SIeve SIeve Sleve 'Al-in. 'Is in. ceived 

No. 48 No. 200 No. 200 sieve sieve 

-----~ ---------~-_~I- ---------
I 11 27 42 71 86 88 II': poor good fair 
2 (I 10 31 (is 90' D~ 7 poor I poor poor 
3 5 21 35 66 87 94 6 poor good faIr 
4 0 11 SO 73 92 96 4 poor i fair POOl' 
6 3 12 30 70 M 97 ~ poor poor poor 
6 8 20 40 76 97 97 3 POOl' fair poor 
7 0 22 48 78 93 97 ~ POOl' i poor poor 
8 0 13 37 79 97 98 2 poor poor poor 
9 () 6 28 67 89 94 6 POOI" tair poor 

Jf.) 7 11 19 64 m 00 1 poor I poor poor 
11 12 28 10 63 8f1 86 14 poor I good poor 
III 14 26 52 8:1 05 96 4 poor I poor poor 
13 5 IS 36 61 95 ~7 3 poor poor fair 
14 5 12 39 64 83 88 12 poor ' POOl' pnor 
15 6 18 36 6j 80 83 17 Door I exeell. fair 
16 6 14 26 64 !Y2 96 4 poor fair poor 
17 S 16 

I 
3() 63 93 96 4 poor I poor poor 

18 4 n 3(1 64 89 !)IS Ii poor p00r poor 
J9 () V 27 50 87 93 7 fair fair fair 
20 5 18 41 81 99 100 (} ------ ------ ------
21 (J 2 12 10 85 8(1 II POOl' goor! good 
22 0 3 ~ 36 82 86 14 poor good fair 
23 0' 18 38 72 86 901 10 poor goorl fair 
24 5 21 36 64 84 87 13 poor exccll. poor 
25 17 38 47 57 84 8R 12 p(lOl~ cAcdl. good 
26 5 ]6 43 69 81 85 15 poor good fair 
21 () \I 36 66 8() 84 16 pOor" fair poor 
28 0 \) 33 65 76 79 21 [all" excello good 
29 () 14 26 56 88 92 8 POOl' POOl' poor 
30 3 \) 19 4<) 81 86 14 poor fair fair 
31 (} 6 23 58 SO 86 14 poor good poor 
32 0 11 21 51 68 n 28 POOl' exeeII. fair 
S3 0 II 5 17 78 RR 1:l poor fair good 
34 () 0 1 12 89 92 8 poor fair fair 
35 42 8(1 100 -- -- -- -- ------ ------ ------
36 0 6 11 48 88 90 1() poor tail' fair 
37 [1 11 22 48 IJ7 73 27 falI- ",cell. exeeH. 
38 23 26 34 5~ 05 98 2, poor poor poor 
39 () 5 13 34 82 8() 14 poor fair fair 
40 5 12 15 41 70 82 18 good exceII. exeell. 
41 0 6 13 35 76 83 17 poor fail' good 
~2 () 5 9 30 73 79 21 poor exceIl. excello 
43 0 1 1 27 73 77 2S poor excello eAcell. 
44 0 1 9 36 83 8R 1Z poor exeell. fair 
45 0 0 14 47 77 79 21 poor fair good 
46 0 13 28 47 60 65 35 poor good fair 
47 0 J6 40 63 72 77 23 poor fair fair 
48 0 tl 7 30 67 79 21. poor fair fair 
49 () 0 4 41 83 87 13 fair good fair 
50 0 3 8 31 73 84 16 tair good fair 
51 0 5 !} 24 63 67 38 fair excel]. excello 
52 0 6 18 SO 68 84 16 poor good faIr 

I 

No. 1. Gravel from the Bledsoe pit 5 miles south from Austin 
on the Lockhart road. 

'fh(> gravel is composed of more or less rounded fragments of 
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limestone with some chert, all well graded and it should be satis
factory for road construction. Lab. No. 1898. 

No.2. Summerow pit about 1 mile below the crossing of the 
San Antonio Road on Onion Creek, about 10 miles south of Austin. 

Gravel sample is composed of rounded pebbles of limestone. It 
should make a good gravel road. Lab. No. 1894. 

No.3. Pit on land of Mrs. Stokes, Webberville Road, 1 % miles 
from Austin. 

Sample composed essentially of r'o!undcd pebbles of flint and 
limestolle with some quartz. It is well graded and should prove 
satisfactory as a road building material. Lab. No. 2177. 

No.4. County pit on south bank of Onion Creek on Lockhart 
Road, 8 miles south of Austin. 

Sample is composed of more or less rounded fragments of a hard 
limestone, fairly well graded. Tt should be satisfactory gravel for 
road construction. Lab. No. 1890. 

No.5. Zilker pit, near Barton Springs, southwest of Austin. 
Gravel is composed of rounded fragments of a hard limestone. 

It should prove satisfactory as a material for gravel road construc
tion. Lab. No. 1876. 

No.6. County pit, on Onion Creek bridge, Creedmoor Road. 
Gravel is composed of more or less rounded fragments of a hard 

limestone well graded. Should make a sat.isfactory road material. 
Lab. No. 1859. 

No.7. Pit on land M Chas. David:son, Austin-Bastrop Road, east 
of Onion Creek and about 9 miles from Austin. 

This sample is composed of rounded pebbles and a hard limestone 
fairly well graded and should prove quite satisfactory for gravel road 
construction. Lab. No. 1873. 

No.8. From the '1'. T. Waggoner Place, north side of Onion 
Creek, above crossing of San Antonio Road, about 10 miles south 
of Austin. 

This material is composed of more or less roUnded fragments of 
limestone with little fine material. Due to the soft nature of the 
pebbles this gravel is only recommended for light traffic roads. 
Lab. No. 1893. 

No.9. Sheppard pit, about 1 mile south of Del Vallo store, near' 
Creedmoor Road. 

Gravel consists essentially of more or less rounded pebbles of 
limestone, of medium hardness. It should make a satisfactory 
road material, though it will probably neod considerable traffic 
to compact the surface. Lab. No. 1856. 

No. 10. Pit of F. A. Heep about % mile to left of Station 550 
on San Antonio Post Road. 

Gravel is composed of limestone pebbles with .considerable cal
careous sand. Due to the considerable quantity of sand it will 
not make a very satisfactory road. Lab. No. 2352. 
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No. 11. From the Geo. Smith pit, 5 miles southwest of Austin 
on the Fredericksburg Road. 

Gravel is composed of more or less rounded fragments of lime
stone with a considerable amount of fine material, but it should make 
a satisfactory gravel road. Lab. No. 1886. 

No. 12. Pit of Heywood Barr opposite Station 429 {Jln Austin
San Antonio Post Road. 

Gravel sample is composed of rounded fragments of limestone 
with little fine material. It should prove satisfactorY' as material 
for gravel road construction. Lab. NOI. 235:3. 

No. 13. Bed of Colorado River at south end of bridge at Austin. 
This gravel is composed of fragments of quartz, flint and lime

stone with considerable sand. A good aggregate for concrete, but 
to insure C'Mltinued correct grading, it should be screened and re
mixed. Lab. No. 1855. 

No. 14. Miller pit, 3 miles south of Austin. 
Sample composed essentially of rounded fragments of limestone 

with considerable fine material. Should prove a satisfactory 
material for gravel road construction, how()ver, a large percentage 
of pebbles between 112" and 2" in size should improve the gravel. 
Lab. No. 1882. 

No. 15. Near st. Edward's College, 3 miles south of Austin on 
the Austin-San Antonio Post Road. 

The gravel is composed of more or less rounded fragments of 
limestone with considerable fine material. It should make a very 
good road material. Lab. No. 1853. 

No. 16. John Ash pit, 10 miles south of Austin. 
The gravel is made up of more or less rounded fragments of 

fairly hard limestone, with little fine material. 'l'his gravel should 
prove satisfactory as a road building material, but bettor wearing qual
ities would result if the material conlained more pebbles between 112" 
and 2" in size. Lab. No. 1892. 

No. 17. From the Hale Place, 7 miles south of Austin, and 
about lh mile east of the San Antonio Road. 

The gravel is composed of rounded pebbles of limestone with 
considerable calcareous sand, und should make a satisfactory road 
gravel. Lab. No. 1891. 

No. 18. Zilke, Pit on ,Tohnson-Ft. Worth Road, near Bao Ca,e 
Road, close to Colorado River, 3 miles west of Austin. 

IMade up of more or less rounded fragments of limestone with 
considerable calcare'ous sand, and should be a satisfactory gravel road 
material. Lab. No. 1895. 

No. 19. From a deposit about 1 mile west of Montopolis bridge, 
across Colorado River, near Austin. 

The sample consists essentially of rounded fragments of lime
stonE' with some flint and quartz with a large amount of calcareous 
sand, more than is necessary but it is believed that it will be a 
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satisfactory material for gravel road construction. Lab. ="'0. 1857. 
Ko. 20. One mile up Onion Creek from San Antonio-Austin Post 

Road. 
Gravel is eomposed of well rounded pebbles of hard limestone. 

It should make a good cone rete aggregate topping for surface treat
ment if properly screened. Lab. No. 2355. 

No. 21. Pit on property of Joe Hornsby, 9 miles southeast or 
Austin on the Webberville Road. 

This sample consists of rather small rounded pebbles of flint, 
quartz, and some granite most of which is considerell as sand with 
considerable good binding clay. While it is generally desired that 
a gravel have about 70 per cent pebbles larger than Va", this 
material should make a good Linder course due to its binding' 
properties. Lab. No. 1872. 

Ko_ 22. Property of Judge Hamilton, 2 % miles east of Austin 
on Manor Road. 

This is a sand clay gravel, composed of more or less rounded 
pebbles of quartz, feldspar, and flint with considerable sand and 
clay. A larger amount of pebbles over lis" in size would be more 
desirable, but due to its good binding properties, this gravel should 
make a very good binder course. Lab. No. 1881. 

No. 23. Bill Dunston pit, on Cameron road at Little 'Walnut 
Creek about 7 miles northeast of Austin_ 

Gravel is composed of rounded fragments of a soft limestone and 
therefore is only recommended for light traffic roads. Lab. ="'0. 
1878. 

Ko. 24. Cullen pit on old Creedmoor Road, about 6 miles 
southeast of Austin. 

It is composed of well graded rounded fragments of limestone 
having excellent binding properties. It is recommended for roads 
having light traffic. Lab. No. 1862. 

No. 25_ From the county pit, about 1 mile south of Montopolis 
bridge, across the Colorado River near Austin. 

The sample is eomposed of more or less rounded pebbles of flint, 
quartzite, and chert with a large amount of sand and elay. ,\Vith 
stones over 2" removed this should make a satisfactory gravel road, 
and an excellent binder course due to its excellent binding quali
Jies_ Lab. No. 1858. 

No. 26. Martin pit, on Buda Road between Manchaca and 
Onion Creek and south of Austin. 

Gra¥el is composed of soft limestone fragments with a consider
able amount of calcareous and fine material well graded. Due to the 
soft nature of the material, it is not recommended for road con
struction, except for light traffic. Lab. No_ 1932. 

Ko. 27. From pit on property of W. K. Beckitt, 6 miles south 
of Austin. 

Consists essentiallY' of rounded fragments of a soft limestone 
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with a large quantity cf fine calcareous matcrial. Due to the soft 
nature of the pebbles composing this gravcl and the excessive amount 
of fine material, ihis gra vel is not recommended for road construc
tion, except fOr light traffic. Lab. No. 1884. 

No. 28. J. Maxwell pit, on Cameron road, just acrosS Big vValnut 
Creek, about H miles northeast of Austin. 

The sample is composed of more or less rounded fragments of 
soft limestone and some shell. Due to the soft na ture of the 
material making up this gravel and the large amount of fine 
material it contains it is not recommended for gravel road con
struction. Lab. No. 1879. 

No. 29. Pit on University land, road to Austin dam. '1'his gravel 
is composed essentially of more or less rounded pebbles of quartzite 
and flint with a large amount of sand. It contains too much sand 
and insulIicient clay to make a good road material. Lab. No. 2130. 

No. 30. From properLY of University of Texas, Austin. The 
sample consists of rounded pebbles of quartz and flmt with some 
feldspar and a large amount of sand. Contains too much sand to 
be satisfactory as a road material. Lab. No. 2321. 

No. 31. Pit on property of August Anson, on Cameron Road, at 
Buttermilk Creek, 6 miles northeast of Austin. 

This sample is composed of rounded fragments of limestone, 
as a road material due to the soft nature of the pebbles and the 
small in size an d with considerable fine material. Not recommended 
excellent amount of fine material. Lab. No. 1877. 

No. 32. T. VV. Medearis, 8 miles south of Austin on Lockhart 
Road. 

Sample consistR of rounded fragments of limestone with a large 
amount of fine materia.l of a calcareous nature. It contains too 
much fine material to be a satisfactory road material. Lab. No. 
1889. 

No. 33. Roger's Hill, \Vebberville Road, about 7 miles southeast 
of Austin. 

The sample consists of small rounded pebbles of quartzite and 
flint with some clay, practically all of which may be (:onsidererl 
as a sand. It contains too much sand and too little larger pebbles 
to be satisfactory material for road construction. Lab. No. 1863. 

No. 34. Pit near Insane Asylulll, Austin. 
This gravel would make a road satisfactory in wet weather, but 

rather dusty in dry weather, but lacks larger pebbles to support 
traffic. Lab. No. 1846. 

No. 35. Taken from bed of Barton Creek, about 500 yards 
above Barton Springs south of Austin. 

It is composed of rounded pebbles of hard limestone free from 
san d or clay. It should make an excellent concrete aggregate, but 
contains no binder to make it set up in road construction. Lab. 
No. 1854. 
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No. 36. 'Taken near Ft. Prairie, Webberville Road, about 5 
miles southeast of Austin. 

The sample is composed of pebbles of quartz, feldspar, and flint 
and a large amount of sand. The gravel should contain more 
larger pebbles to be satisfactory in road construction. The greater 
part of this sample is sand. Lab. No. 1864. 

No. ;{7. Austin city pit on Washington Ave., Austin. 
This is a Rand clay material composed of rounded pebbles of 

granit0 quartzite, and flint with a large amount 'olf calcareous sand 
and day. It therefore contains too much sand and clay to be a 
satisfactory gravel for road construction. Lab. No. 1866. 

No. 38. Mceachern pit, 12 miles southeast of Austin, on 'iVebber
ville Road. 

This gravel is composed of more or less rounded fragments of 
limestone, flint, and quartz most of which is a sand. Not a satis
factory road gravel. Lab. No. 1870. 

No. 39. Pit on Webberville Road. about 2 miles from Austin. 
This is practically a sand, composed of small pebbles of quartz, 

flint, and limestone. It is not recommended as a road gravel, aD it 
contains too much sand. Lab. No. 1865. 

No. 40. Pit on land of Chas. B. Winn, about 1 % miles west of 
Austin, and about % mile west of 1. & G. N. Railroad. 

This is a sand clay gravel, consisting of more or less rounded 
pebbles of flint and quartz with considerable chert, most of which 
is a sand day. Contains too much sand to be entirely satisfactory 
as a road gravel. Lab. No. 1897. 

No. 41. 'Tadlock's pit near Camp Mabry about 14 mile from 1. 
& G. N. Railroad, Austin. 

The gravel is composed of more or less rounded fragments of 
quartz, flint and some feldspar, practically all of which is small 
enough to be considered as a sand. 'l'his is a good binding gravel 
and should make a good binder course, but does not contain enough 
coarser pebbles to take the wear. Lab. No. 2313. 

No. 42. From property of University of Texas, Austin. 
Gravel is made up of rounded pebbles of quartz and flint with 

some feldspar most of which is sand and clay. The material con
tains too much sanr'!. and clay to make a good wear·resisting r,oad. 
Lab. No. 2319. 

No. 43. From University of Texas property, Austin. 
Gravel is composed of rOLlTIded pebbles of quartz, and feldspar, 

practically all of which is a sand with some clay. Does not con
tain sufficient larger pebbles to carry the traffic without excessive 
wear. Lab. No. 2320. 

No. 44. Property of W. N. Hessey, on Cameron Road, north of 
Austin city limits. 

'l'his is a sand clay gravel, composed of pebbles of quartz, flint, and 
feldspar with considerable clay. About 80 per cent of this material 
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is a sand and clay and it therefore would be considered as a sand 
clay road, and not a gravel road. Lab. No. 2323. 

No. 45. From bank below wagon road leading from road to dam, 
to Hartkopf's dairy south of two story stone house. 

Sample is composed essentially of rounded pebbles of quartz and 
flint with some feldspar. It is a sand clay gravel and would not be 
a suitable road material as it lacks the larger pebbles to earry the 
tramc. Lab. No. 2175. 

No. 46. Bartholomew Pit, 4 miles southwest of Austin. 
This gravel is composed essentially of rounded limestone frag

menls with some flint and considerable fine material of a calcareous 
nature. Contains entirely too much fine material to be satisfactory 
in road construction. Lab. No. 1855. 

No. 47. E. C. Railiffe pit, 3 % miles south of Austin. 
Sample is composed essentially of more or less rounded fragments 

of soft limestone and a large amount of very fine material of a 
calcareous nature. This sample contains 1100 much fine rnatenal to 
be recommended. Lab. No. 1883. 

No. 48. Pit on Manor Road, 2 miles east of Austin. 
This is a sand clay gravel composed of pebbles of flint, quartz, 

and feldspar with considerable clay and some eakareous maLerial. 
It contains too much sand to be a satisfactory gravel road material. 
A satisfactory sand clay road could be constructed from this material. 
Lab. No. 1867. 

No. 49. County pit, 4 miles east of Austin, on Manor Road. 
A sand Play gravel composed of pebbles of quartz and feldspar 

with considerable clay. It would make a poor gravel road, but a 
good sand clay road. Lab. No. 1868. 

No. 50. Littlepage's pit, 11 miles southeast of Austin on Webber
ville Road. 

A sand clay gravel composed of more or less rounded pebbles of 
flint, quartz, and eonsiderable good binding clay. A satisfaetory 
sand clay but not gravel road material. Lab. No. 1871. 

No. 51. Morgan Huling pit, Chicon St., ncar Rosewood Ave., 
Austin. 

A cand clay material composed of flint and quartz pebbles most of 
wHich is a sand and considerable clay. Not a satisfactory gravel 
road ;naterial. Should make a satisfactory sand clay road. Lab. 
No. 1880. 

No. 52. Pit '4 mile beyond city limits, extension of Chinquapin 
Ave., east of Austin on property of Carl Hyltin. 

A sand clay gravel, satisfactory as a sand clay material, but not 
gravel road material. Lab. No. 2207. 
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TRINITY COUN1'V 

In general the gravel deposits in this county are thin. The 
fiat divide between the Trinity and Neches rivers is a long 
cremate-margined Randy and gravelly plain. Around the mar
gin the thicker mantles of gravel are on the tops and sides of 
the hills and ridges. 

A deposit 0 r gt'avel is found in the vicinity of Groveton wit11 
shipping facilities at Groveton on the M. K. & T. Railroad. On 
the east side of Mill Creek near the B. & C. N. (11.'1. K. & T.) 
Railroad, exteneling for over one mile, is located a deposit con-
8isting of quartzite and semi-qnartzitic sandstone. The quarry 
on this deposit is owned by the rl'rinity Sand and Stone Company, 
Trinity, Texas, and the sandstone has been used by the U. S. 
Army Engineers, in tl18 cOllstrnction of loeb., and dams on the 
'1'rinity River. A p,pur from the railroad can be built ckwn 1\lill 
Creek, and as the sandstone caps the bluffs, it can be (lllarri()el by 
gravity sy:,:tem. r('his stone would make a poor road material 
but would make a fajrly satisfactory ballast. 

TYLER COUNTY 

The gravels located in this county are found in small deposits. 
Between Colmesneil and the top of the grade at Cina sieling on 
the rrexas and New Orleans Railroad, is a deposit of locally fer
ruginous-cemented gravel. 

There are four deposits of sandstone reported from Tyler 
County. The first is found at the rapids on the Neches River, 
12 miles east-northeast of Colmesneil and 1/2 mile below Smith's 
F(')rry with shipping facilities at B urI' 's Ferry on the Brown
dell and Chester Railroad at Turpentine. This sandstone is 10-
eally semi-quartzitic, only medium hard and therefore very poor 
road material. A second deposit is found along the Burr's Ferry, 
Browndell and Chester Railroad, between the Neches and Ange
lina rivers and in the bluffs along the Angelina River. The 
shipping facilities are on the Burr's Ferry, Brow,ndell and Ches
ter RailToad. The sandstone is quartzitic and semi-quartzitic 
interbedded with clay. Much of it is exposed in railway cuts 
and vicinity. The texture varies from fine conglomerate to vel'y 
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fine-grained sandstone. The degree of induration varies much 
from place to place. On the whole, it is from a poor to fair 
road material. 

A third deposit of qnartzitic and semi-quartzitic sandstone is 
found at Kyle 'F: Quarry, two miles west of Aldrirlge and north 
of the Neches River, Rhippinp.; farllities at Kyle Qnany station 
on Burr's Ferry, Browmle1l and CheRter Railroad. The material 
ha~ lieeIl used in the jeHies of S(l bine P(lSR. The main layer 
quarried is from 35 to 40 ft. thick, and carries local deposits of 
greelliHh clay, but the upper 10 ft. iR not indurated enough to 
make crushed rock. The rock for its entire thickness makes up 
one massive bed and the workable portion is sufficiently brittle to 
break with sharp edges. It has from 10 to 12 ft. of overburden. 
It would make only a fair road material but could be used for 
ballast. 

A fourth deposit of sandstone interbedded with clays has been 
reported. It is located, beginning from mile post 101, T. & N. 
O. Railrml,(l, northward to Neches River lwyoud Rockland, where 
the hills and bluffs are capped with sandstone. Thi'l, however, 
is noor road material, thougb some of it might possibly be used 
for [)allast. 

UPSHUR COUN'l'Y 

A deposit of gravel owned by D. F. Crow, Gilmer, Texas, is 
loeated 8% miles northeast of Gilmer and 5 miles east of Bettie, 
on the railroad. 

UVALDE COUNTY 

'rhere is probably no other county in the state which has such 
an abunoance 01: high quality roaJ material. While it is a fact 
that t.bel'(~ is little local market for this material Jor road con
strnction, there have been two very successful commercial plants 
utilizing some of these natural materials. 'rhese plants are the 
Texm; Trap Rock Company and The Uvalde Rock Asphalt Com
pany. The former operates a crushed stone quarry at Knippa, 
prodncing a hard and tough basalt, which has been used exten
sively a II over the state for road and street construction and a 
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concrete aggregate. The latter operates the deposit of natural 
rock asphalt below Cline. This rock asphalt is probably superior 
to any in the United States, from the fact that the body of the 
material is a limestone, which is said to be similar to rock asphalt 
used in Europe in the paving of the largest cities. The rock 
asphalts found in other parts of the United States are all sand
s10ne rock asphalt, which have not proven as successful for pav
ing construction as that with limestone base. '\'11is material has 
been used' in many cities in this state. It is ·now being offered 
as a surfacing material for county road construction, and is laid 
cold for this purpose. While these are the only two commercial 
operations carried on with these materials, there are numerouS 
and well distributed deposits of other basalts and rock asphalts 
in this county, most of whieh are very satisfactory for road con
struction. However, it is doubtful whether any of them will 
prove of commercial value due to the fact that they are not 
suitably located or the deposit is not of ~mfficient size to war
rant development. 

A deposit of asphalt limestone found on Turkey and Gato 
creeks, south of Cline Stati(m is owned by the Uvalde Rock As
phalt Co., San Antonio, Texas; J. P. Smyth, President, Beau
mont

1 
rrexas. Seven hundred and eighty-five thousand yards of 

this pavement have been used in Beaumont, Houston, San An
tonio, Dallas, Austin, Taylor, and Bryan, Texas. There are 
vcry extensive deposits along Turkey and Gato creeks. A thick
ness of at least 25 feet of bituminous limestone is exposed and the 
entire thi(~kness is in all probability considerably greater. A 
well on Gato Creek, lY2 miles south of the outcrop was reported 
to have contained asphalt rock from the surfaee down to its 
entire depth of 300 ft. Asphalt is also found to the west on 
James' Rauch one mile west of the Kinney-Uvalde County line. 

The fresh rock is fairly uniformly impregnated with bitumen, 
the average of three analyses showing] 2 per ccnt bitumen and 
88 per cent calcium carbonate. The surface rock at the quarry 
sito is weathered to such an extont that the bitumen has been 
removed from the upper several foet. There is a very irregular 
contact line separating t~e bituminous rock from the weathered 
surficial limestone. The limestone was originally a shell marl, 
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the pores and fossil shell moulds in which have been filled with 
asphalt. '1'he rock is easily quarried. It contains in places 
rather irregular a'nd large sized nodules of 'chert. 

A water supply has been obtained by the construction of 
dams. It will be .a comparatively easy matter to build railway 
spurs to any portion of the deposit. There is a very large sup
ply of material available, which can be worked very economically 
by large scale operations; however, it would be advisable to test 
out the thickness of the asphalt rock in various places by drilling 
Or sinking prospect pits, before any very large operations were 
contemplated, but in any event it is certain that the deposit is 
large in extent. 

Within the last five years, the Uvalde Rock Asphalt Com
pany has been treating its limestone rock asphalt by fluxing it 
with an asphaltic oil, which sonens it to such an extent that it 
relieves the cracking experienced by the old method. 'rhe ma
terial is laid much like sheet asphalt pavement, with the excep
tion that the binder course is omitted. The foundation is us
ually five or six inches of 'concrete which is allowed to set, and 
the wearing course consists of about two or two and one half 
inches of fluxed rock asphalt, laid hot. This is rolled with tan
dem roller and traffic is allowed on the streets in a few days. 

As the rock asphalt, when it is mined, does not run uniform 
in its content of asp,halt, it is neeessary to eombine definite pro
portions of the material from V3rious parts of the deposit to 
oMain a uniform composition. The flux used is weighed so 
that each bateh 'Contains exactly the same amount. This is 
ground to small particles before placing in the mixer. The ag
gregate is then heated to approximately 270 0 F., by means of 
heated air so that the flame is unable to burn the asphalt. 

Recently a method of laying this roek asphalt without the 
URe of heat has been devised. This methOd is cheaper than the 
former method. It is l'e(~OInmendeJ ehiefty for surfacing of 
country roads which have already a compact surface. It has also 
been used, however, for the lighter traffic streets, in citieR, with 
a concrete foundation. One notable instance of the use of this 
material laid cold on a good foundation is New Braunfels Av
enue, San Antonio, Texas. 'ehis street was laid about two and 
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one half years ago with a surfacing of one and one-half inches 
of the Uvalde rock asphalt crushed to below one-half inch in 
size and laid cold. The foundation consisted of compacted 
macadam road. Today this street recei yes a great proportion of 
the heavy traffic due to the mobilization of the army at Fort 
Sam Houston and thi' Army Post. 

To lay the surface of this material it is crushed to less than 
one-half inch maximum and placed upon the prepared founda
tion, whether it be concrete, compacted macadam, or gravel. 
The rock asphalt is then sprayed with some Mexican crude as
phaletic oil whieh penetrates into the voids. The surface is then 
ro]]ed rather lightly at first, and finally with a rather heavy 
roller. Alter this, a final dressing of what is known as "rock 
asphalt meal", a fine-ground rock asphalt, is spread over the 
surface and this :'1gain rolled, leaving the surface ready for 
traffic. ,Before the road is in its final condition, however, it is 
necessary that the surface ,l)e exposed to the heat of the HUll 

to weld the various particles of the rock asphalt together into a 
solid, compact mass. 

Thil ty miles west of San Antonio, on the Southern Pacific 
Railroad, at Knippa, is loeated a deposit of trap rock (basalt), 
This deposit is owned by the Texas Trap Roek Oompany, San 
Antonio, Texas. The plant is situated upon the main line of 
the Southern Pacific Railroad with enough track to store thirty 
cars. The stone has been used by the Southern Pacific for 
ballast for about fifteen miles of their track with excellent re
sults. '1'11e daily pl'oduetion with the present equipment is ap
proximately seven hundred tons per day of two and one-half 
ineh stones. The smaller sized material neeessal'ily reduces this 
amount. '1'he plant is equipped with a No. 7 Allis Chalmors 
gyratory elU~1lE'l', and tvYO ~o. 5 gyratory 'Crushers with man
gano~o stoel crusher plates. A set of rolls produce stonos below one 
and one-quarter inches in size. The cruslled stone is 1hen con
veyed up to the screens which are twenty feet long and four 
feet in diameter producing six sizes of stone. The stone is 
storo(l in bins directly over the railroad tracks so that the stone 
is load eo (\irectly. The quarl'Y face is six hundred feet long and 
varies frf,m ~ixty to eighty feet high. Numerous tests have been 
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made on this material by various laboratories, all of which show 
that this stone is undoubtedly the most satisfactory stone pro
auced in the state for hea vy traffic roads or streets. Tests made 
by the Road Materials 1mboratory of the University of Texas 
indicate that the small sizes of this stone (below 11,4 inches) 
make a very satisfactory aggregate for concrete roads or streets. 

A sam pIe of this nephelite basalt has been tested as follows: 

sP. Gr. 

IWt . per r Water Per cont. French ' Oement· Oompres· 
cu. ft. abs. Ibs. of coet. of Hard· Tough· ing sion Ibs. 

percn.ft. wear wear ness ness Value per sq. in. 

3.15 Q.OO 1.8 22.2 17.5 15 Good 

-------------------------------------------

This specimen is a dense, gray black, porphyritic rock comllosed 
essentially of large crystals of olivine embedded in a fine grained 
ground mass of augite, nephilite, and magnetite. This is a hard 
rock, showing high resistance to wear, average toughness and good 
cementing value. It should make a very good road material. 

Another deposit of trap rock aspha1t is located one mile north 
of the San Antonio-Eagle Pass Highway, 8 miles south of the 
G. I-I. &; S. "\. l1ailroncl, S 111;les west of the S. A. U. & G. Rail
road, and 5 miles from the Uvalde Rock Asphalt spur leading 
from Cline. The owner is George E. Brashear, Uvalde County, 
Texas. The material comprises 150 acres in a hill 50 to 125 feet 
in height and has never been worked. 

A depoRit of basalt is found at Asphalt Mountain, southeast 
of Cline on the G. H. & S. A. Railroad and it is considered ex
cellent road material. 

Numerous deposits of nepllCline-basalt are re:ported with rather 
poor shipping facilities on the C. H. & S. A. Railroad. They arc 
as follows: (1) located in flat about six miles south of Knippa 
and two miles east of Frio River; (2) located at Taylor Hills, 
five miles southeast of the town of Uvalde; (3) at Blue Moun
tain, one mile north of Knippa; (4) located one mile east of 
Tom Nunn Ranch and five miles south of Nueces siding on the 
G. II. & S. A. Railroad; (5) at Tom Nunn Hill west of Nueces 
River, five miles south of G. H. & S. A. Railroad; (6) at Moore 
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Ranch (Black Waterhole) on the Frio River; (7) along the 
Blanco River south of G, H. & S. A. Railroad with shipping 
facilities at Y Llcca siding; (8) located on two knobs just south 
of Yucca siding on the G. II. & S. A. Railroad; (9) at Allen 
Mountain (Hill) Obi siding; (10) on Nueces Hill; (11) on two 
small knobs wC'st of the NuC'crs River and east of Wagon Wheel 
Hill; (12) on Green Mountain twelvc miles north of Uvalde; 
(13) on a knoll northeast or Big Mountain; (14) in a low area 
between Sulphur Mountain and Nueces Hill. Most of these 
basalts are dark, fine-grained and massive, the last three being 
plagioclase; and they make excellent road material. 

There are also several deposits of phonolite reported from this 
county as follows: (1) located midway between Moore and 
Connor's ranches (two outcrops) and three small outcrops along 
Frio River, one and one-half miles south and southeast of Con
nor's Ranch; (2) on a small hill midway between Black and 
-Big Mounta1ns, three miles north of Ange siding; (3) on Rocky 
Hill, three miles southwest of Uvalde; (4) at Ange siding; 
(5) four miles north of Uvalde station; (6) at 1nge Mountain, 
three miles south-southeast of Uvalde. These are good materials 
for road construction, but the shipping facilities are not satis
factory. 

Tn the southwestern corner of the 'County, on the hill below 
Lewis ranch on the Frio River, is a deposit of gravel with flint 
pebbles averaging fifty feet in height, spreading out and covering 
the present stream, dividing south of t.he line of limestone 
cliffs of the Balcones escarpment. The shipping facilities are at. 
Cline, Uvalde, Nueees, and Obi siding on t.he G. H. & S. A. 
Railroad. 

VAL VERDE COUNTY 

This county is Ioyell snpplied with road mat.erials satisfact.ory 
for the traffic nerds of the county. The nature of t.he country 
preeludes the possibility of any large agriculiural development 
in the ncar future, except. along the Devll's River and, with frw 
exceptions. it is safe to SHY that most of the roads of the future 
in thi.s county will be li6'htly traveled. This heing the case, the 
roads can be surfaced with the natural materials. On the divides 
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where the surface material is the Eagle Ford formation, little 
other material is neccssary. '1'his compacts into a hard crust and 
resists wear to a considerable extent. In many of the draws good 
gravel can be found for the surfaeing of the roads in the vicinity. 
This gravcl is, as a general rule, satisfactory as a concrete aggre
gate, so that a ready material is available for the construction of 
concrete fords or bridges, should the latter be considered neces
sary. 

Along the Devil's River Road, where <the heaviest traffic to the 
north exists, materials are close at hand. Gra vel is found along 
the bed and banks of this river and is veTY satisfactory for road 
construction. The tests on several gravels are included in this 
report. The surrollnding rock is the Comanchean limestone, 
which the accompanying analysis shows to be equal to any llme
stone in the state for road construction. 

'rhe one heavy traffic road in the county is the Del Rio-Com
stock Road, which will undoubtedly have to be surfaced with a 
Toad metal jn the Ileal' futnre. Local materials can be usrd, for 
the mOHt part, for this purpose. The presence of the railroad 
will permit the importation of materials, where the local mate
rials are not found satisfactory. 

The following are the results of tests made on representative 
materials found in this county: 

MEOHANICAL ANALYSIS 

No. 1 No.2 No.3 

-------1- ------
Material retained on the 2-inch sieve _______________________ _ 9.8 8.8 0.6 
Material retained on the I-inch sieve ______________________ _ 27.6 33.9 J9.11 
Mnteriul retained on the "/

2
-inch sievc ______________________ _ 42.1 58.8 48.7 

Material retained on the lis-inch sievc _____________________ _ 67.3 7S.5 68.8 
Matcdal retained on the .038 inch sieve ____________________ _ .'I~.() .'13.2 70.0 
M ltcrial retained on the _OlI6-inch sieve ___________________ _ 88.2 89.1 74.2 
l\IIAteriaI rcta TleLl on the .OOo8-inch ~ip,ve ___________________ _ 89.2 90.8 77.0 
Material retained on the .0029-inc11 sievc __________________ _ 89.7 91.9 78.4 
Material passing the .{)()29-incl1 sieve _____________________ _ 9.7 7.3 21.4 

---------'l'otaL __________________________________________________ _ 99.' 99.2 99.8 

Oementing value on: 
Material over VB inch in size _______________________________ _ 
MfJtt~riaI under :1;H inch in size _______ .,. _____________ -.-____ _ Poor POOl' Fair 
Ma terial as rec<lived ___ ---__________ - ______________________ _ Fair Good Excell. 
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No. 1. 'This sample of gravel was found ten miles south of Juno, 
Val Verde County, along the bank of the Devil's River, where Devil's 
River Road crosses the river. This is a well-graded gravel, com
posed of rounded pebbles of a hard limestone with sufficient clay 
to supply the necessary binder. This material is very satisfactory 
for road construction. Roads having considerable automobile 
traffic, should, however, have a bituminous topping. 

No.2. 'l'his sample of gravel was found in the bed of Devil's 
'River at the crossing of the Del Rio-Comstock Road, iVaI Verde 
County. This is a wellgraded gravel composed of rounded pebbles 
of limestone and some flints. It should make a satisfactory road 
material. Stones over 2" in size should be removed from gravel 
when road is being constructed. 

No.3. This gravel was found on the bank of Sycamore Creek, 
12 miles southeast of Del Rio at the crossing of the Del Rio-Eagle 
Pass Road. This is a well-graded gravel composed of rounded 
pebbles of a hard limestone and a small amount of chert with con
siderable good binder. It should make a very good road material, 
but stones over 11;6" or 2" in size should be removed before the 
gravel is compacted in the road. 

Wt. pcr j Water Per cent. French Oement- Oompres-
cu. ft. nbs. Ibs. of coeL of Hard- Tough- lng sion Ibs. 

SP. Gr. Jcrcu.ft. wear wear ness ness Value per sq. in. 

------~----------- --1----

2.66 106 1.49 8.8 lOA 18.5 7 Fair 15.500 
----------- -------------------_. --------

This sample of limestone was found on the road from Del Rio 
to Sonora, about 10 miles north of Val Verde County. This lime
stone is rather soft with low toughness but medium resistance to 
weal', fair cementing value, and mediulll resistance to compression. It 
is about all average of the beUer types of limestone in usc f'OT good roau 
construction in Texas. It should lie satisfactory for medium traffic 
roads, or in a concrete road under fairly heavy traffic. 

VIC'l'ORIA COUNTY 

Along the Guadalupe River in this county are found quantities 
of washed and screened sand and gravel. Samples on hand indi
cate that the sand is rather medium fine, clean, white, quart>l 
sand. 'rhe gravel is washed and screened and it is composed of 
flint and quartz pebbles. The Guadalupe River Navig'ation Com
pany is the owner of this material. This company operates a 
gravel plant at Victoria, Texas. 
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Two and one half miles from Victoria, and 500 yds. from the 
Southern Pacific Railroad is a gravel pit, which, however, hns not 
bE'en worked. The owner of the pit is ,John Koch, 307 N. De 
Ileoll St., Victoria, Texas. 

Ncar Nursery, Texns, is a deposit of gravel belonging to John 
1Vf cCrabb (Callahan & Craw ford pit). '1'his material tested as 
follows: 

MEOHANICAL ANAYLSIS 

Afaterjal retainer] on the 2-inch 8icvc ____________________________________________ _ 
Material retained on the' ]-inch sif've ___________________________________________ _ 
Mal-erial rc/:ttinc(1 on the %-inch si€ye __________________________________________ _ 

~:~~~·l:l ]~~~:!~:g ~~ {i~~ ~3\~~~~h si~rce~~=====================================~=== Material retained on the .00lG·inch sicvQ _______________________________________ _ 
M ·tctial retuined on the .C'038 inch sieve _______________________________________ _ 
Material letllined on the O()2~ inch siev" _______________________________________ _ 
~fateria~ p<ls~ing the .O(ll20-inch Rieve _______________ .. ____________________________ _ 

'rot aL ____________ . _____________________________________________________ .. ___ _ 

Cemrnting valne on: 
Material over % ineh in 8ize _________________________________________ . ___ _ 

Material under 'Is ineh in size _________________________________________________ 1 

Ma te 'ial as rcceivrd ___ -- ------- -------- -------- ------ -- ------- -- ---- -- ------ -- ___ I 

No. 1 

o 
9.58 

40.48 
78 '14 
87.72 
<):}.25 
97.68 
981)1 
097 

99.88 

Poor 
Very 
good 
Good 

This test was made at the request of M. C. Crawford, Nurs8ry, 
Texas. The results show that this material consists essentially of 
rounded fragments of flint and some quartz free from clay, and 
rairl~' well graded. As this sample contains no clay binder, it 
would be nel'essary to add a binding material to make the ruad 
compact. It should mal{e a very good concrete aggregate or railroad 
ballast, being well graded. 

"y ALKER COUNTY 

A deposit of rock consisting mostly of hard, glassy (]utll'tzite, 
has been reported from this county. It is located at ·Wynne's 
Quarry OIl the hill south of :Midway Road, 9.1 miles from Hunts· 
ville on the 1. & G. N. Railroad. The rock on the surface exposure 
averag-es 13 feet with a base not exposed in most places, although 
on the southwest it is underlain by soft, light-brown sands. rfhe 
indurated sandstone is above. The rim rock is 110 feet above 
NcJ,~on Cl'eck. The rock is much cross-bedded. Next to the baBe 
is an imluratrd layer of coarse angulnr quartz grit, the larger 
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particles of which are about ~ inch in size, with black chert a 
minor constitutent. 

Gravel with much sand is found on the Huntsville branch of 
the I. & G. N. llailroad between Phelps and Huntsville, and on 
the snmmit of the grade on the I. & G. N. Railroad at mile post 
78 in the southern part of the county. 

A test has been made on gravel taken from Clark's Pit at 
Fffintsville, Texas, resulting as follows: 

MECHANICAL ANALYSTS 

No.1 

Material retained on the Z·inch sleve_____________________________________________ 0 
Mater'al retained on the I·inch sievc_____________________________________________ 3.4 
Material retaincd on tho Ih·inch sieve____________________________________________ 14.8 
Mai-rrial retainp-o on the 1J,q-inch sipv€'!____________________________________________ 98.9 
J,lrfai('rial rrta;ne 1 on the .031 inch sieve _________________________________________ _ 
Material retained on the .OUe-inch sieve ________________________________________ _ 
Material retai'led on the .OO"8-imh sievc ________________________________________ _ 
Material retained on the .OO29-in0h sievoe________________________________________ 100.() 
Material passing the .OO29·inch sieve____________________________________________ 0.0 

-----------------

\V ASHING'rON COUNTY 

Several deposits have been reported from this county, as 
follows: (1) from 10 to 20 feet of hard quartzitie sandstone 
on the B. F. Fayette Farm, 4% miles northwest of Burton, on 
the II .. & T. C. Railroad; (2) Several feet of sandstone found on 
the B. F. Elliot farm in a bluff on Kerr Creek, 4 miles northwest 
of Burton on the H. & '1'. C. Railroad; (3) 15 feet of interbedded 
hard and soft sandstone, 1 mile northwest of Gay Hill on the 
G. C. & S. F. Railroad; (4) 15 feet of sandstone at Ced Quarry 
two miles southeast of Sommerville and about ~ mile west of 
the G. C. & S. F. Railroad; (5) 10 feet of interbedded soft and 
hard sandstone on Yequa Creek about ~ mile south of the G. C. 
& S. F. Railroad. 

A test on the sandstone at Graville Quarry has been made 
resulting as follows: 
-. 

Wt. per Water Per cent. French Cement- Comprel· 
cu. ft. abs. lbs. of coef. of Hard- Tough- Inl:" 8ion lbs. 

Sp. Gr. Solid per cu. ft. wear wear ness ness Value per iQ. In, 

--------------:-1--
12

-
-- ---

143 2.67 5 7.9 \13 
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WEBB .COUNTY 

The chief road material in this county is gravel which is found 
somewhat widely distributed in the creek beds and on the sum· 
mitts of many of the bluffs. This is a large county, bnt it is a 
cattle country and therefore a large mileage of highly improved 
roads is not necessary. Thc quartzitic sandstone just about dis
appears in this county and is only apparent in loose sand ~witQ 
a few scattered boulders of harder sandstone which is unsatis
factory for road construction. Onc rleposit. of the qu"artzitic 
sandstone is found southeast of Ochea one milc east of a low line 
of hills in two masses covering from thirty to forty square yards 
and funy twenty feet in height. The boulders arc of all sizes, 
from a foot to those haying a base of twenty square yards and 
ten to twelve feot thielL Many deposits of gravel have been 
reported from this county as follows: (1) three miles below the 
north line of Webb County and southeast of India l{anch, cap
pin~ Webb Bluff on the Rio Grande; (2) at Gua,ielete Ranch on 
San Lorenzo Creek, in the northwestern part of the county; (3)1 
capping butte, fonr miles north of Palafox neal' the Rio Grande; 
(4) five feet of gravel on the surface at prospect drill hole No. 
2 by Cal1nel Coal Co., northeast of Carbon; (5) five feet of 
gravel 011 the surface about three miles sonthea'it of Santa Tomas; 
(6) capping most of the hills along road from Richardson Ranch 
to San TJoTcnZo Creek; (7) flint gravel, which caps the divide 
between Chupadero and San Ambrosio Creeks on Eagle Pass
Laredo Road; (8) gravel and sand capping bluffs along the Rio 
Grande in the vicinity of Laredo; (9) gravel conglomerate, l~ 
miles north of Laredo on the 1. & G. N. Railroad, owned by 
T. A. Coleman, of La Salle, Texas. This gravel conglomerate 
has been used for ballast by the 1. & G. N. Railroad and it has 
also been used on the roads of Webb County. 

WHARTON COUNTY 

In this county deposits of sand and gravel with pebbles of 
q nartz, jasper, agate, limestone, flint, and granite have been 
found at IJouifle, and ncar Lizzie, both places being on the G. H. 
& S. A. Railroad. 
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VVICHITA COUNTY 

'l'he sand and gravel reported from tl1is county is found near 
theWiehita and Red Rivers. One deposit, owned by Kemp 
Duncan" ,VichitaF'alls, 'rexas, has no trackage from the pit, but 
the material has been used on short stretehes of the Colorado and 
Gulf High way, 

'I'he Wichita Sand & Gravel Company, vViehita Falls, Texas, 
owns a pit near Wichita F'alls, On the ~Wichita River, and in 1916, 
about 3,500 tons were produced. This material consists of sand 
and gravel and is considered good road material, having been 
used on the roads around Wiehita Falls. 

VVILLIAMSON COUNTY 

Quite a number of samples have been collected from this 
county, but most of the stone is comparatively soft tmd unsuited 
for the ordinary water-bound macadam roads. A number of 
samples should prove satisfactory for bituminous roads under 
medium traffic or in concrete com:h'uction. There arc numerOUS 
very satisfactory gravel deposits, many of which have been suc
cessfully llsed in (Jonstructing the pres('nt roads in this county. 
A t Round Rock th81'e is in operation a gma11 rock crushing and 
screening plant, producing a comparatively soft limestone. This 
material is used as a concrete aggregate and for other purposes. 
Data from Mr. W. S. McGregor, Temple, Texas, follows: 

Right at the depot at Circleville, 'rexas, there is an excellent 
deposit or road gravel but it is limited in quantity. One tract 
is owned by a negro and contains about 100,000 cu. yds. An
<0the1' tract which has been opened and used on the local roads, 
r( owner's name unknown) is just north of the depot and ad
jacent to the Katy track: the quantity here is only about 50,000 
cu. yds. Two miles north of Circleville is located a gravel pit 
from which the Katy Railroad has taken gravel. The trackage 
has been removed, but there are only about 50,000 cu. yds. left. 
It is considered very good road material. 

Fred Hoch of Taylor, Texas, OWJlS a deposit of good road 
gravel near Circleville, Texas. The deposit contains approxi-
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mately 50,000 yds. about one mile from the Katy Railroad 
tracks. 

'rests on the limestones from this county have been made al'l 

follows: 

-----c---;----;-------------,------

Wt. per Water Per cent. French Cement- Oompris-
cu. ft. abs. lbs. of coef. of Hard· Tough· in!:, Ilion Ibs. 

No. SP. Gr. per cu. it wear wear n""s nebS Value pel ~q. iJl. 

1 2.60 162 1.66 3.0 13.2 14.3 7 11 13,725 
2 3 13.5 13.8 '7 15 17,050 
3 2.60 lG2 2.!}5 3.1 13 13.3 '7 29 15,050 
4 2.60 162 2.11 3.4 11.7 13.8 8 38 13,400 
5 2.50 156 3.72 4.2 9,5 ILl 4 H 8,f6D 
6 2.55 159 1 82 6.2 6.5 13.? • Fair 11 ,725 

not not 
7 2.50 156 3.74 made made 11.1 5 Fair 15,300 
8 2.30 143 7.14 13.5 3.0 () 2 Good 3,200 
9 2.50 156 6.36 5.8 6.9 6.9 ~ Good 9,520 

10 2 55 159 3.80 5.4 7.~ 11.2 ~ Fair 12,95() 
11 2.45 153 &.04 5.6 7.2 7.8 4 W 9,050 
12 2.40 150 5.03 7.5 5.3 3.7 3 II 8,140 
13 2.60 162 2.70 ~.3 9.3 l1i.2 5 19 13,400 
14 2.50 162 2.64 4.1 9.1 15.2 5 29 1] ,550 
15 2.40 150 6.78 5.5 7.3 7.5 2 47 6,100 
16 2.50 156 1.78 4.3 9.2 11.5 ~ H 11 ,~50 
17 2.23 142 616 29.7 1.3 0 2 17 4,025 

Test No. l. Limestone found along Lake Brushy Creek, about 
200 yards above the 1. & G. N. bridge. 'fhe test shows that this is , 
a hard rock, with medium resistance to weal', low toughness, fair 
cementing value and also fair resistance to compression. It should 
make a satisfactory material for bituminous macadam roads. 

Test No. 2. Limestone found near the 1. .& G. N. main line, 
about 3 miles southwest of Round Rock. The test shows that the 
rock has medium hard,ness, and resistance to weal', low toughness, 
fail' cementing value and fairly high resistance to (:ompression, It 
should make a very satisfactory material for bituminous road con· 
struction or for medium traffic plain macadam roads. 

Test No, 3. Limestone found about 1'1i mile south of Round 
Rock on the 1. & G. N. Railroad main line and on the McNeill 
wagon road. The test shows that this roek is rather low in hard
ness, with medium resistance to wear, low toughness, good cement
ing value, and fairly high resistance to compression. The mrtterial 
should be satisfactory for medium traffic bituminous construction or 
light traffic water bound macadam road. 

Test No.4. Limestone found near Round Rock, about lh mile 
south and east from I. & G, N. Railroad, %, mile southeast of Round 
Rock. This is a rather soft rOCk, with medium resistance to wear, 
low toughness, good cementing value and fair resistance to cOJU-
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pression. It should prove satisfactory for road construction under 
medium traffic. Test made at the request of G. A. Burkman. 

Tost No.5. This limestone was tested at the crusher plant on 
the 1. & G. N: Railroad spur to Georgetown, owned by B. C .. Rich
ards, Round Rock, Texas. This is a soft rock, with low toughness, 
medium resistanc~ to weal', and low resistance to compression. 
is not recommended except for light traffic. 

It 

'rest No.6. This limestone was found 1 liz miles west of Cedar 
Park on the H. & T. C. Railroad. It is a soft rock, having low 
resistance to wear and toughness, fair cementing value and fair 
resistance to compression. This rock is not recommended as a road 
building material, having no properties to recommend it for this 
purpose. 

Test No.7. Limestone found 2 miles east of Cedar Park on the 
A. & N. "\V. Railroad. '!'his rock has low hardness and toughness, 
fair cementing value and rather high resistance to compression. It 
is not recommended as a material for road construction. 

Test No.8. Limestone found 114 miles from Liberty Hill and 
the H. & T. C. Railroad, the deposit being' owned by \V,m. easheer. 
This rock has very low hardness, toughness and resistance to wear, 
low resistance to compression and good cementing value. It is not 
recommended for road construction, having none of the necessary 
properties. 

Test No.9. Limestone found on the H. & T .C. Railroad and 
northeast of Cedar Park on the property of E. Cluck. This is a soft 
rock, having low resistance to wear, and toughness, good cementing 
value and low resistance to compression. It is not recommended as a 
material for road construction. 

Test No. 10. Limestone found on the Walsh Estate, % mile 
northeast of Cedar Park, 14 mile north of A. & N. VV. Railroad. 
This is a soft rock, having low toughness, and resistance to wear, 
fair cementing value and fair resistance to compression. It is not 
recommended as a road building material, being too soft for this 
purpose. 

Test No. 11. Limestone found 1 liz miles north of Round Rock, 
on Brushy Creek, along the 1. & G. N. Railroad. This is a soft rock, 
with low toughness, medium resistance to wear, good cementing 
value, and low resistance to compression. It is not recommended 
as a road building material nor as a railroad ballast. 

Test No. 12. Limestone found about 1 liz miles east of Round 
Rock and 300 yards west of the 1. & G. N. main line near Fouse's 
switch on the Merrill land. This is a soft rock, with low resi&lance 
to wear and toughness, poor cementing value and low resistance to 
compression. It is not recommended as a road-building material. 

Test No. 13. Limestone found about 2 miles east of Round 
Rock, on the 1. & G. N. main line. This rock has medium hardness, 
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and resistance to compression. It should prove satisfactory under 
medium traffic in bituminous construction or light traffic in water 
bound macadam roads. It is also a satisfactory railroad h,dlast. 

Test No. 14. This material was found about 1 Y2 miles east of 
Round Rock, on Lake Brushy Creek, and about 300 yards southeast 
of the water tank on the I. & G. N. Railroad main line. Lower 
stratum. This rock has medium hardness, and resistance to wear. 
low toughness, good cementing value, and fair lesistance to COlU

pression. It is recommended for biturrrinous construction' only 
under medium traffic. It is a fair railroad ballast. 

Test No. Hi. This material was found about 1 Y2 miles east 
of Round Rock on Lake Brushy Creek, about 300 yards southeast 
ef the water-tank on the 1. & G. N. Railroad main line. 'Phis is a 
soft rOCk, with low resistance to wear, very low toughness, good 
cementing value and low resistance to compression. It is not 
recommended as a road building material. 

Test No. 16. Limestone found at the I. & G. N. Railroad quarry 
On the right of way, about 1 mile north of McNeill, Williamson 
County. This rock is low in hardness and toughness with medium 
resistance to wear and fair cementing value. It has also fair 
resistance to compression. This material is only recommended for 
light traffic in water bound macadam construction or under medium 
traffic with a bituminous binder. It should make a fair railroad ballast. 

Test No. 17. This limestone was found l4 mile from Round 
Rock and the Georgetown spur. It is a very soft rock, with very 
low toughness and resistance to wear and low resistance to com
pression. It is not recommended as a road building material. 

Three tests have been made of gravel fr,om this 90unty as follows: 

MEOHANIOAL ANALYSIS 

------------ ----------------------~----~----------

No.1 No. 2; ~o. 3 

------------------'----- --~----~->---------
Material retained on the Z-inch sieve _______________________ _ 0 0 11.35 
Material retained on the I-inch sieve _______________________ _ 11.96 18.05 32.80 
Material retained on the %-inch sieve ______________________ _ 29.82 46.92 60.81 
Material retained on the ',1; inch sieve ______________________ _ 52.78 78.27 85.43 
Material retained on the .033-inch sieve ____________________ _ 61.77 8'5.63 92.32 
Material retained on the .OOI6-ineh sieve ___ . ________________ _ 64.94 88.69 95.56 
Material reta;ned on the .OG58 inch sleve ___________________ _ 66.04 90.17 96.14 
Material r"tamed on the .00'29-ineh sieve ___________________ _ 66.33 90.72 0&.23 
Material passing the .0029-inch sievc _____________________ _ 34.29 8.62 3.49 

----- ----- ------Tot aL ___________________________________________________ _ 100.62 99.34 00.72 

Oementing value on: 

Material over 'h Inch in 8iz8 ______________________________ _ Excell. Good Good 
Material under 'h inch in 8ize ____________________________ _ Excell. Excell. Excell. Ma teri al a8 recelved _________________________________________ _ Excell. Good Good 
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No. 1. This gravel is composed of limestone fragments with a 
large amount of clay and fine calcareous material. It contains too 
much fine material to be recommended for gravel road construction, 
but it should make a very good binder for foundation of larger 
material. This gravel was found about 200 yards e:lst of the I. & 

G. N. Railroad track and south of Round ,Rock near the city limits. 
NO.2. This gravel was found on Lake Brushy Creek, just below 

the 1. & G. N. Railroad bridge. It consists of more or less rounded 
fragments of limestone. It should prove satisfactory as a gravel 
'road construction. 

No.3. This gravel was found in the vV. J. Fouse pit, about 11,6 
miles east of Round ,Rock on the 1. & G. N. Railroad switch on 
Brushy Creek. It is composed of rounded fragments of hard lime
stone with little fine material. It is satisfactory for road construc
tion, but it will require considerable traffic to get it compacted. If 
screened and remixed properly, it should make a very good concrete 
ag'gregate. It is now one part sand to fonr parts coarse aggregate. 

WILSON COUNTY 

The San Antonio Sand Company, Mrs. P. W. Casseano, owner, 
San Antonio, Texas, opcrates a pit of concrete sand, 1 Yz mi. 
north of Calaveras on a spur of the S. A. & A. P. Railroad. 
During 1916, there werc produced about 54,000 tons of sand and 
the present output is 350 tons per day. 

Tests have been made and a sample of the sand sent to the 
laboratory for its mortar making qU1:!litics compared with Stand
ard Ottawa sand. The results follow: 

1:3 TENSILE BRIQUETTES (Lba. per sq. in.) 

San Antonio Rand Ottowa Sand 

--------·-----~------~I 

7 day test 

300 

28 day test 

40Z 

7 day test 

278 

-----~- ~-~------------

1:3 COMPRESSION OUBES (Lbs. per bq. in.) 

28 rlay test 

37Z 

San Antonio Sand Ottowa Sand 

7 day test 

2,025 

28 day test 

3,175 

----.-----

7 day test 

1,975 

28 day test 

3,187 
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Therefore, both the 7-day and 2S-day tensile briquettes made 
with San Antonio sand have 108 % of the strength of Ottowa sand 
briquettes. The 7 -day compression cubes made with San Antonio 
sand have 102 % of the strength of the Ottowa sand briquottes and 
the 2S-day cubes have 100 % of the strength of the Ottowa sand. 

The Wagner Sand Company of San Antonio also operates a 
sand pit in this count.y on t.he S_ A_ & A. P. Railroad. Tests 
made on t.he sand resulted as follows. 

Weight per cubic foot, dry and 100se __________________________________ m',4 lbs. 
Weight per cubic foot, dry and shakcn __________________________________ 100 lbs. 
VOlds in loose sand______________________________________________________ 44 per cent. 
Voids in packed sand ____________________________________________________ 39' pcr cent. 
S pecifte gra vi ty _ _ _____ __ ____ __ ___ __ ____ ____ __ __ ____ __ __ ____ ____ ____ __ __ ___ 2.64 

The sand is composed of rather fine grains of quart.z, free 
from clay or silt. 

1:3 TENSILE BRIQUETTES (Lbs. per Sq. in.) 

Wagner Sand Ottowa Sand 

7 day test 28 day test 

233 308 

1:3 OOMPRESSION OUBJ£S 

Wagner S aml 

7 day test 28 day test 

2,280, 

------------------------
7 day test 

293 

(Lbs. per bq. in.) 

28 day test 

356 

Ottowa Sand 

,--------,------

7 day test 28 day test 

2,110 

Thorefore the 7 -day tensile strength briquettes made with Wagne'r 
sand have SO% and the 28-day briquettes have 86% of the strength 
of the Ottowa sand briquettes. 

Tho 2S-day compression cubes made with Wagner sand have 84 % 
of the strength of Ottawa sand cubes. The mechanical analYflis of 
this sand follows: 
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MEOHANICAL ANALYSIS 

No.1 

Material retained on the 2-inch sievc ____________________________________________ _ 
M~tf'rifll retained on the I-inrh SiCVB ____________________________________________ _ 
Material retainer! 0n the liz-inch sieve ___________________________________________ _ 
Material retained on the 'A.-inch sieve ___________________________________________ _ 
Material "etnine<1 on the .OO8-;nch sievc__________________________________________ 5.2 
Material reta'ned on the .Ollr-ineh s'eve____________________________________ _____ 57.4 
Material retainer! on the .m'i~-hch sieve___________________________________ __ _ 95.8 
Material reta'ned on the OWC).inch sicve_________________________________________ 98 5 
Matm-ia] passing the .0{)21) ineh sicvc______________________________________________ .9 

TotaL _____________________________________________________________ ._ __ _ _____ _ _ _ S9. 4 

WISE COUNTY 

"'wo miles south of Alvord, on the Ft. "\TV orth & Denver City 
Railroad, there is a gravel and sand pit, owned by Oran Speer, 
Alvord, 'rexas. The production varies from 40 to 50 tons per 
day, and a switch from the railroad to the pit gives good shipping 
facilities. This material has never been used for road con· 
struction. 

A limestone quarry is located 3 mi. north of Bridgeport and 
8 miles west of Alvord on a spur of the Ft. Worth & Denver 
Railroad, from Alvord on the Margaret Swift Survey. A. B. 
Conley, Lubbock, Texas, is the owner. During 1914 about 
100,000 tOl~S were produced, but the equipment has all been re
moved, and the quarry shut down. However, a quarry face of 
25 feet exists, so that it would be an easy mattcr to start opera
tions. There is a spur of the Fort Worth & Denver City Rail
road from Alvord, '['exas, to the pit. A sample all. hand indicates 
that this is a fairly hard limestone. It has been used on the 
'rarrant County roads to a great extent and also as ballast for 
the tracks of the Ft.W orth and Denver City Railroad . 

. The Chico Crushed Stone Company, Chico, Texas, A. S. Goctz, 
Agent, Ft. Worth, 'I.'exas, owns a limestone deposit at Morris 
Spur, on the Rock Island Railroad between Bridgeport and 
Chico, 47 mi. north of ]1-'o1't Worth. The plant is equipped with 
one No. 71,6 Gates gyratory crusher and one No. 5112 Gates and 
Olle No. 5% Simms gyratory crusher, with a set of rolls for 
crushing flmall sizes. Thi:;; equipment pel'mits an output of 1,000 
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tons a day of crushed stone. rJ'he output for the preceding year 
was approximately 67,000 tons. 

Two tests have been made on materials, the first sample being 
a light colored stone taken from the top of the quarry, and the 
second being a dark colored stone taken from down in the 
quarry. rrhe results follow: 

--------~-----------------c--------_,·--~---

------~Vt. per I Water Pel' cent.IFrench ! I 
cu. ft. abs. Ibs. of coef. of Hard· Tough· 

No. Sp. Gr. Iper cu. ft wear \year ness I JJei:>S 

1 !.OO 
2 2.70 

162 
168 

O.U 
0.36 

4.9 
S.7 

8.2 
7.() 

12.6 
15.8 

5 
5 

Cement- Compres-
Ing sion Ibs. 

Value pel sq. ;n. 

Good 15,400 
ExcelL 17,200 

No. 1. The tests show this to be a rather soft rock with medium 
resistance to wear, low toughness and medium resistance to com
pression. It should prove fairly satisfactory in light traffic watcr
bound or medium traffic bituminous construction. 

No.2. The tests show this to be a medium hard rock, with 
low resistance to wear and toughness, excellent cementing value 
and fairly high resistance to compression. It should prove satis
factory in light traffic waterbound or medium traffic bituminous 
construction. It has a slight advantage over No. 1. 

A sample of the crushed stone was tested in the laboratory for 
its usefulness as concrete aggregate and the results showed it 
to be qnite satisfactory. 

WOOD Couwry 

The chief characteristics of the material in this county are 
that they are for the most part impregnated with iron ore. 
There is a number of ferruginous sandstones to be found, most 
of which are comparatively soft and will not stand up under 
traffic. The iron ore gravels have very high cementing value, 
which gives them a special value in road construction, as they 
are ahle to resist long periods of dry weather, and they pack 
well under traffic. Most of these gravels contain considerable 
fine pebhles of a disintq~Tated sandstone. ·Where these ar'e 
found, the material is not considered first-class road material, 
as the soft stone will not resist wear. Some of the samples given 
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below, hovever, contain flint, quartz, and hard sandstone, whi'Ch 
makes them very acceptable for road construction. 

Wt. per 
cu. H. 

No. ~p. Gr. 
--. -- -'----

1 2.05 ]5<) 

Z 28r} 178 
3 2.65 165 
4 2.70 J68 

Water iper cent. French 
abs. lbs. of coet. of Hard-
per cu. ft' Wetlf wear ness 
~--.--~ --- ----- _._--

0.08 3.3 12.1 17.8 
11.15 21.5 1.9 not 
5.04 21.8 1.8 not 
5.54 35 1.1 not 

Ce 
Tough- ! 

ness 

ment- Compres
ng sion Ibs. 
lue per sq. In. Va 

----
9 1 If,R25 

made 20 <;,675 
Ilwde 2) 
made 45 2,175 

No. 1. This sample of quartzite was found one mile south of 
Golden, Texas, at Negro Cemetery, on the property of Mr. John 
Reese, on the line of the M. K. & T. Railroad. The tests show that 
this rock has a high hardness. a medium resistance to wear. a 
somewhat low toughness and a very poor cementing value. It has 
a high resistance to compression. On account of its low cementing 
value, it should be used only in bituminous construction or it 
should make a good railroad ballast or concrete aggregate. 

No.2. This sample of ferruginous sandstone was found about 5 
miles east of Mineola. about 200 yards north of Varner & Mineola 
Road ,on the property of Dr. Patton. The tests shlmv that this 
material has a very low resistance to wear, fair cementing value, 
and low resistance to compression. It is not recommended as a road 
building material, for it is believed that it would weal' to dust 
even on a very light traffic road in a short time. 

No.3. 'This sample of iron conglomerate was found about 5 % 
miles east of Mineola, about 1,4 mile north of Mineola & Varner Road, 
at the tank. The property belongs to the Mineola Hunting and 
Fishing Club. This material is a conglomerate composed of flint 
and sandstone cemented together with a red oxide of iron. Its 
resistan(;e to wear is very low and cementing value fairly good, but 
a material of this nature would not prove satisfactory for road 
building. It might be used for foundation course undor light 
traffic. 

No.4. This sample of iron conglomerate was found on the side 
of the road on the Hawkin & Ha.inesville Road, opposite the oil well, 
about two miles southeast of Hainesville on county property. The 
tests show that this material is a conglomerate composell of small 
flint stones and sandstone oemented together with iron oxide. It 
has a very low resistance to wear and good cementing value. This 
material is not recommended as a road building material as it will 
wear to dust in a very short time. Even as a foundation course, it 
would be unsatisfactory except under light traffic. 

The gravel in this county has heen tested as follows: 
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MEOHANICAL ANALYSIS 

No. 1 No.2 No.3 

Material retained on the 2-ineh sieve________________________ 0 3.3 6.9 
Material retained on the l-lnch sieve________________________ .9 17.4 2L3 
Material reta ned on the 'h inch sieve_______________________ 8.7 31.5 (2.2 
Material retaine,] on the 1/s inch sieve_______________________ 57.2 67.7 70.9 
Materia] retained on the .033-inch sievc_____________________ 66.1 78.( 81.4 
Material retained on the .01111-ioeh sieve __________________ :_ '72.2 82.7 85.5 
Mate!ial retained on the _0058 inch sieve____________________ gL2 89.3 88.4 
Material rctained OIl tile .Olf29-inch sieve____________________ 98.5 92.3 91.3 
Material paSSing the .0029-inch sieve _______________________ 1 7.6 9.6 

1-------TotaL _________________________________________ "_________ 100.2 ____ 100.9 

Ocm~nting value on: 
Materi,,] over 'Al incl! in size _______________________________ _ 
Materia] under 1/s inch in siz6 _____________________________ _ 
Ma terial as recelved _________________________________________ _ 

GrOft 
Excel!. 
Good 

}lair 
}<~"eell. 
GGod 

No.1. This sample of creek gravel was found in a creek about 
4 % miles northeast of Mineola, about V2 milG west of Green Bridge. 
Tt was not found saUsfactory as a c01ncrcte aggregatc. 

No.2. This samllle of iron gravel was found about 150 yards 
up the creek from wooden bridge on the Dallas and Shreveport 
road, about 5 112 miles south of :Mineola, on the property of Eliza 
Copeland. The tests show that this material is composed of frag
ments of flint and. ferrl12,inous sandstone with considerable sand 
and a small amount of clay. It should make a fairly satisfactorY 
road building material. The exposure is not very heavy. 

No.3. 'l'his sample of iron gravel was found on the Riley Stew
art estate, from Stewart lIill, about 300 yards west of Mineofa 
and Tylo'I' RO;Ld, and abou,!; 6 % miles south of Mineola. The t(,8t8 
show that thifl material consit,ts of angular fragments of a ferru
ginous sandstone with considerable sand and clay. It should 
prove very satisfactory as a road building material. The eX]Josure 
is very heavy. 

The results of three more similar tests are given below: 

MEOHANICAL ANALYSIS 

No.1 No.2 No.3' 

Material l'p.tainco on the 2-inch sieve ______________________ _ 7.8 19.5 9.56 
MlltCl'iul retaincrt on the I-inch sieve _____________________ _ 14.1 28.0 1F.97 
Matel"lal retaIned on tlle ¥z inch sievc ____________________ _ 20.1 37.8 28.5G 
Material reta nod on tl1e 'Is-Inch sievc _____________________ _ 38.6 56.3 54.DO 
MatClial retained on the .033-illCh sicvc ___________________ _ 4J .~ 60_6 6,1.4()' 
Mn t.f-l1al u:,tainf'd on il1e .{}110-1I1Ch sieve _________________ _ 46_1 62.0 64.53 
Material relaino,] on tllc .0058 inch sleve __________________ _ til. 9 70.5 69.50 
Ma terl al letained on tl1e .GQ~\I-inch sieIV" _________________ _ 51.0 74.4 75.57 
IHateual pflS):Ug the .ul'>~8' 1l1lh ;:.lP.VC_. _______________ ---__ 43.0 2:5.8 2~. 79 

-------- -----'1' 0 t aL __________________________________________________ _ 100.0 100.2 100.36 

Oementing value on: 
Very 

MaiClhll over % inrh in SiZ8 ____________________________ _ }llair Good good 
Very 

Material under 'Al inch in sizc ____________________________ _ Good good Excell. 
Very 

Material as received ______________________________________ • Good good Good 
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No. 1. This sample of iron-sand gravel was found on the Mineola 
Road, 1 mile west from red sand stone and about 7 miles east 
from Mineola, on county property. The tests show that this material 
is compOised of fragments of a soft ferrugino'ull sandstone with a large 
amount of fine sand and clay. It contains too much fine material 
and not enough large stones to be satisfactory as a road building 
material. Gravel should contain about 70 ;per cent of stones between 
Ys" and 2" in size. 

No.2. This sample of iron-sand gravel was found on the Mineola 
and Varner Road, about 571 miles east of Mineola, on the property 
of Dr. Patton. The tests Ilhow that this gravel is composed of 
ferruginous sandstone with a large amount of fine sand and some 
clay. This material does not contain enough hard stones of a large 
size to be satisfactory as a road material. It is a good surfacing 
material. 

No.3. This sample of sandstone gravel was found on the 
property of Mr. Emory Palmer, 4lh miles east of Mineola. The 
tests were made upon the request of Geo. C. Reeves, Mineola, 
Texas. This gravel is composed of angular fragments of medium 
hard, ferruginous sandstone with a large amount of sand and clay. 
It is not recommended for general gravel road building, will do as 
a surfacing material or for general road construction if nothing 
else is available. 

ZAVALLA COUNTY 

Only three deposits of gravel are reported from this county. 
These are located as follows: (1) 60 ft. of gravel at the north 
end of the Ibluff on the Nueces River, just below McDaniel's 
Ranch in the north-central part of the county; (2) in patches 
from Batesville to the erossing of the Nueees River on the road 
to Carrizo Springs; (3) on the Nueces River, 1h mile below 
Pulliam Ranch. 



APPENDIX 

PHYSICAL TESTS OF ROAD MATERIALS 

J. P. NASH 

TIlE TESTING OF ROAD-BUU'DlNG ROCK 

The physical tests made on road-building rocks to determine 
their value are as follows: (1) hardness; (2) toughness; (3) 
resistance to wear; (4) cementing value; (5) specific gravity; 
(6) abRorption; and (7) compression. The methods of making 
these tests in this laboratory are briefly described here, 

The hardness test, which determines the resistance of the rock 
to disintergration from friction, is made in the Dorry hardness 
machine shown in Plate 1, which was first devised by the French 
School of Roads and Bridges in a modified form. The test is 
made on a core one inch in diameter and usually about 3" in 
length, drilled from the rock, and placed in a spool-shaped recep
tacle, which holds it vertically against a revolving disc under 
standard pressure. The disc is fed continually from the hoppers 
with a standard crushed quartz between 30 and 40 mesh sieve. 
This crushed quartz acts as an abrasive agent. Two cores are 
run at the same time for 1,000 revolutions and the average of 
the two is taken in computing the coefficient of hal'dne~J. This 
is derived by weighing the specimen before and aftre the J'11l1, 

dividing the loss in weight by 3, and substracting the result from 
the arbitrary number 20. The degree of hardness varies, 1I,e1'8-
fore, from 0 to 20, with the latter figure as a maximum. ~f J1 
falls below 14, it is considered as soft; from 14 to 17, as medium 
hard; and above 17, as hard. 

The toughness test is made on the rock to determine its resist 
ance to impact. It is made in the machine shown in Plate II, 
devised by L. W. Page, Director of the Office of Public Roa(\,.,; at 
Washington. It is based on the pile driver principle. Thf speci
men used is a rock cylinder 1 inch in diameter, and 1 i ncll in 
height, faced smooth on both bases. The tests consist in dropping 
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a two kilogram weight on the specimen through the medium of a 
steel cylinder whose curved lower snrface remains in contact v'ith 
the center of the rock specimen. r1'he hammer is dropped from 
a height which is increased hy increments of one centimeter' (.+ 
inches) from one until the specimen breaks, which it uSllally 
does by splitting into two or three equal parts. The number of 
blows, which also represents the height of the last blow, mcwmrd 
in centimeters, is the numerical toughnec;s. If the rock fails in 
less than 13 blows it is considered as having low toughness; from 
13 to 19, as medium; and above 19, as high. A rock havillg' a 
toughness of 9, however, is considered satisfactory and even one 
as low as 6 is olien recommended. Th(~ average of two tests lS 

taken. 

The roclk core used in both the hardness and toughness test 19 
drilled from the rock by means of the diamond core drill shown 
on Plate III, cut, and faced to the required size by means of thc 
diamond saw and lap shown in Plate IV. 

rPhe abrasion test, also devised by the French School of Ruads 
and Bridges, is made on the rock to determine its resistanrc to 
wear under traffic conditions. This test is made in the Stanclnrd 
Deval Abrasion machine shown in Platc V. By revolving the ror1<; 
sample in onc of the cast iron cylindcrs which rotates at an angle 
of 30 c1e2;rees to tho horizontal, the roek is thrown from one end 
of the cylinc1er to the other and back, upon each revolution; ten 
thousand sueh revolutions constituting the tost,. The sample con· 
sists of reck broken by hand in sizes so that approximately 50 
pieces will ,veigh 5,000 grams (11 pounds). This throwing of 
the roel~ from one end of the cylinder to the othcr causes the 
stones to vveal' uDon themsel yes and to impact against the ends of 
the cylinder. The fine dnst resulting fl'om t.his wear is removt!d 
by screening and the stone revvoighed, thc loss being expresRed in 

pCI' cent, alld also by the French coefficient of wear. This coefficient 
is obtained by dividing the pCI' ccnt of wear into 40. The best 
wearing rocks have it per cent of wear 2 or coefficient of 20. If 
this coefficient of wear is below 8, it is consider-en as low; from 8 
to 13, medium; from 14 to 20, high; and above 20, very high. 

The cementation test is made on the rock to ascertain to what 
extent the fine material will bind into a hard, impervious crust 
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in a water-bound ma(~achm. It is made by gTillc1inc: 500 grams 
of the crmhed rcl('k below l;j" in t:li:ce with 90 cu. em. of water 
in a ball mill with two sted balls. The revolving of the mill 
eanses the two balls to knead the rock into a kind of clough. The 
donble hall mill is shown in Plate VI with the open will on the 
rig·ht. Alter 5,000 revolutions in this mill, the rock dou!!'h is 
made into cylindrical briquette'] 25 millimetprs (1 inch) in 
rliameter and 25 mm. (1 inch) in height, nnder a premmre of 182 
kilograms pC'l' stlual'e c('ntimeter (about 1,80() Ib8. per square 
inch) in the hydranlic press ",hown in Plat e V II. 

These briquette:,:: are allowed to remain in air 20 11011'rs at room 
trmperatureJ and 4 hours more at 100 deg. C. (212 deg. F.), 
after which they are cooled and tesled in the Page Impact 
machine for rl;melltation tests, shown in Pl:Jto VIII. 'I'his ('"uses 
11 1 kilogram (2.2 lb) hammer to drop 1 centimeter (.4 illehes) 
repeatedly 11n til t he specimen brea ks. Tlw 11ll1ll br1' of blows 
required Lo break the specimrn is n~cOl'ded automatically on a 
sheet of inclieator paper ;';0 thnt a penn;went l'ecord is obi a1necl 
The cementing value is considel'ed as lwing low if below 10 blows; 
between 10 and 25, as fair; het',·een ~:-; and 7 G, ;ood i '(;) to 100, 
very good; and above this, as excellent. 

'The P-I)C(,jile gn1yity of all rock smnples is obtained by weigh
ing the c1ric<l specimen ill ail' and 1hen in w,lte1', :,::etting tne 
wei[!hi,; on iill' l:al:mce to approximate the weight 1'1 water, before 
immersion. Ordinarily the specimen wcig 118 ahouL 20 grams In 

air. 
'1'he absorption IS derived by allowing the r(lrk to remain in 

water for 96 hours and is reported in poulldH of water absurbea 
per cubic foot of solid rock. 

As most crushed stone is bought by the ton, it is necessary (0 

know the weight of a cubic foot of the material. '1'he weight of 
a cmbic foot of solid rock is obtained by multiplying the weight 
of a cubic foot of water, or 62.4 pounds, by the specific gravity. 
Knowing the voids in 1he crushed stone, its weight per cabie 
foot can be calculated by subRtracting from the ",·eight of a 
cubic foot of the solid rock, the weight of rock represented by 

the voids. '1'his may be reversed and the voids found, if 1he 
weight of loose stone is known. 
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'rhe compression test is made on the rock to determine the 
weig'ht it will carry without rupture, but more espccially as 
an index to its general qualities. A road building rock is not 
required to have such resistance to compression to liny mnrkeJ 
ilegrf'e, but in testing material for railroad ballast or building 
stone, the detel'mination of compression strength is nc'ma1l(lcd. 
It is also a good test lor concrete aggregate, stone block or 
brick paving material. A two-inch cube bedded in plaster of 
Paris is used as the specimen to be tested, It is broken in the 
100,000 pounds testing machine :::hown in Plate IX. To be 
recommended for a railroad ballast, it is necesary that the 
rock should have a compressive strength greater than 10,000 
Ibs. per sq. inch, besides howing up well in the other tests. A 
rock has a fair resistance to 'Compression if it will break at be
tween 10,000 and 15,000 pounds pressure pel' square inch; good 
if between 15,000 and 1R,000 POllllds per square inch; very good 
from 18,000 to 20,000 pounds; and exrellent if it resists com
pression above 20,000 pounds per S(]l!aJ'e inch. 

THE RELATION OF TIlE '1'ESTS TO ONE ANOTHEI? 

In a paper presented before the 1013 cOllvention of the 
American Society [or 'resting Materials, L. W. Page showed the 
relation of varions road material tests to one another, '1'h8 
relation between the hardness and toughness tests was brought 
out in a curve which showed that for high toughness, the 
hardness is in variably high, but when the touglmess is low, 
the hardness may be either high or low. A somewhat simila,r 
relation was est.ablishpd between the tonglmess and the abra
sion tests. It was shown that where a high toughness exists, 
a high coefficient of wear is found. As in the case of the 
hardness test, a low toughness rock may have either a high or 
low coefficient of ,,year. Between the abrasion and hardness 
tests no relation could be definitely established. 

From the results of abont ] 25 of these tests on rock, curves 
have been drawn illustrating the relation between compres
sive strength and toughness. The curves indicate that for 
high toughness the compressive strength is invari.ably hi.gh. 



Recommendations of Rocks 151 

As in the cases noted above, the compression may be high or 
low, when the toughness is low. Thus, if a hard rock with 
high resistance to wear and compressive strength is desired, it 
would only be necessary to require that it show high toughness; 
but with rocks low in toughness, all degrees of hardness, resist
ance to wear, and compressive strength could be expected, 
depending in a great measure upon the type of rock. 

RECOMMENDATIONS OF ROCKS 

Recommendations arc based on the results of the tests and to 
some extent upon the variety of the rock itself, the type of road 
to be constructed and the amount of traffic it has to support. 

A heavy traffic road of water-bound construction demands that 
the stone be hard and toug>h, with a high resistance to wear, and 
that it have a good cementing value. It is possible that this same 
material might be too hard for a lighter-traveled road, as the 
amount of material worn off by tl'afllc would be insufficient to 
supply tllt) powder needed as a binder to replace that carried 
away by wind and water, and the road would Soon ravel. A light 
traffic road requires a soIter rock. Material suitable for light 
traffic roads is abundant in Texas, nnd it needs little persuasion 
to have road-builders use it, no matter what the class of traffic 
might be. The average stone found in Texas could be classed as 
suitable for medium traffic roads. 

It is necessary 1hat there be an understanding of what is meant 
by heavy, medium, and light trafHc on country roads. In the 
discussion and tables, the following dassification will be used: 

A heavy traffic road is one upon which considerable heavy haul
ing is done, such at' a main highway leading into a town or city; 
or a street in the suburbs of a town or city, not a business street. 
Ordinarily such a traffic will also be quite dense. 

A medium traffic road designates one having considerable 
traffic 0 f alight natme mingled with some heavy loaded travel, 
such as would be found on an ordinary country highway or main 
road, a considerable distance from town. 

A light traffic highway is one having nothing but lightly loaded 
vehicles traveling upon it, :mch as carriages or light wagons; as, 
for instance, a park or private road. 
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Since modern traffic is approximately 90 per cent motor-driven 
vehicles, the plain macadam ['oad of a dccade ago is being rapidly 
replaced by thoRe treated with a foreign binder. '['he properties 
of road materials are somewhat different according to the type of 
eonstruction uRed. Fr'om the natnre of the binder, a bituminous 
road is resilient in itself and therefore the rock nced not be one 
oj' high tonglll1eAs nor cementing value. The re~istallee to wear 
will he the best index of itR qnality when used in this type of 
road. 

As a general rule the rocks recommended for a certain class of 
traffin in plain macadam construction may be nsed with satisfac
tion on roads having a heavier class of traffic, if used in bitumi
nous construction. That is, a limestone whieh is recommended 
for medium truffic in water-bound construction, would be satis
factory for heavy traffic in a bituminous road, provided the 
toughness was as high as 8, or over. 

'l'HE TESTING OF ROAD GRAVELS 

It is presumed that the sample of gravel to be tested is a 
good average of the material to be used. The material for the 
sample should be taken from a number of places in the pit, 
be mixed all together, and about 25 pounds of this taken to be 
used as the test sample. 

The testing of gravels is divided into three parts: (1) the 
grading test; (2) the cementation test; (3) the identification 
of the material. Besides these, the voids determination is some
times made. 

THE GRADING TEST 

In order to reduce the sample to a size small enough to be 
sieved, it is well mixed and quartered, to get about 2,000 grams 
for the cementation test and also for a permanent sample to be 
flIed with the rceommendations. 

Before the sizing test or mechanical analysis is made, the 
gravel is washed in order to remove the clay. 'To do this the 
gravel, which has been dried at 100 deg. C. and then weighed, 
is agitated in a shallow pan containing water, for not less than 15 
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seconds, and allowed to settle for not less than 15 seconds more, 
when the waier with the clay held in suspension is poured of{ 
This is repeated until the water remains comparatively clear 
after stirring. The washed gravel is dried and weighed agai.n, 
So that the difference in weight is the clay and very fine silt. 
This very fine material will all pass the No. 200 sieve, which 
means that the particles are less than 1-350 of an inch in diam
eter, and represent the binder in the gravel. 

The washed material is then run through both the stone and 
sand sieves. The stone screens are seven in number, made of 
plates with round openings corresponding to the following 
diameters: 2-inch, 11h-inch, 11/1-inch, 1-inch, %-inch, :1f:J-inch 
and lA-inch. 

The material passing the 14 inch sieve is classed as sand 
and is run through the wire sand sieves of the Tyler syatem. 
from No. 10 to No. 200, including the following sieves: No. 10, 
No. 20, No. 28, 1\'0. 35, No. 48, No. 6fi, No. 100, and No. 200. 
Such material as pasf.1es the No. 200 sieve is a very fine sand, 
which failed to go off in the washing test. It is always a very 

. small amonnt, seldom mme than 1 per cent; and this is classed 
with the clay. 

The machine shown in Plate X is the mechanical sieving de
vice, used in making the mechanical analysis. The sieves are 
meshed as shown and the sample run through all or them at one 
shaking by the vibrator during the space of 20 mintes. 

TnE CEMENTA'l'ION TEST 

The cementation test is made on gravels by the same methods 
as in a rock sample, except that three determitnations are made 
on one gravel sample: (1), on the material as it comes from the 
pit; (2) on the stones failing to pass the 1;4 inch sieve; (3) on 
the sand and clay passi.ng the 1~1 inch sieve. 

With a gravel, as with rock, the dust worn off from the stones 
often suppJies a binder, especially in a limestone gravel. To 
ascertain the quality of this binder, a cementatioill test is made 
on the larger fragmcnts of the gravel. By a cementing value 
determination on the material under 14-inch in size, the relative 
binding properties of the clay or very fine material are ibrought 
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out, while a determination on the sample as run illl the pit give! 
an index of what may be expected of the road after it has begun 
to wear. This latter value will fall between the first two. 

It is essential that the material under 1M-inch should show a 
high cementing value, as this is the material which holds the 
larger stones together and forms the impervious crust essential 
to a permanent road. The cementing value on this should range 
over 100. With gravel a different classincation is used than is 
the case with stone. Below 100 is considered as poor, from 100 
to 250 is fair, from 250 to 500 is good, and above 500 is ex
cellent. 

IDENTIFICATION OJ!' l\'IATERIAL 

An examination of the material is made in the laboratory to 
ascertain the composition of the gravel, the hardness and kind 
o frock from which it is derived, and also the nature of the fine 
material, all of which aids in the judgment of the value of the 
material for road-building. 

RECOMMENDATIONS OF GRAVEL 

In judging gravel from the results of the tests, due 'Considera
tion is given to the fact that it is very difficult to get a small 
sample which would exactly represent the pit, and figures are 
considered only in a relative sense. 

In recommending a gravel as being satisfactory, it is consid
ered that the stones themselves shall be hard and fairly well 
graded in size, with enough sand-and only enough-to fill the 
voids. ExperienC'e seems to indicate that this amount should 
be about 30 per cent of the sample. In order to carry this over 
the dry spells, it is necessary that about one-third of the sand 
be replaced by clay or 10 per cent of the entire sample. This 
is not enough to become muddy in wet weather, and just enough 
to keep the road well bonded, over an ordinary dry spell. 

The kind of material making up the gravel has considerable 
influence upon the clay question. The above discussion is pri
marily for quartz, flint or granite gravel, but as a good propor
tion of Tmms gravel is of limestone origin, this must be con-
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sidered also. The stones themselves will supply the bond so 
that little fine material is ne'cessary and, in :fact, very little is 
fonnd in this type of material. The fine material is usually 
of a calcareous nature and proves a Ratisfactory binder. Fur
thermore, as limeRtone pebbles themselves are subject to can: 
sidernblc wear, thc gravel is continually supplying fine ma
tcrial, so that the initial amount need not be more than 7 per 
cent of the sample. Some limcstone gravels are too soft for road 
construction and should not be uscd, except under very light 
traffic or as a foundation 'Course with a wearing surface of better 
material. From thc nature of the mode of formation of gravels, 
they should have a high resistance to wear, ibut if the gravel is 
deposited near the source of the rock from which it is derived, 
it nced not bc hard, as it has little chance to wear before being 
deposited. 

In considering further the grading of a road gravel, it would 
be incorrect to say that only those gravels having 30 per cent 
sand are satisfactory. These, however, have given the best 
service. Good roads are in service where a much higher sand 
and clay content than this has been used, but roads built of 
such gravel require more maintenance and do ,not last as long. 
Gravels are tested that have over 75 per cent of their material 
below the 14 inch sieve, but they are really sand, and can only 
be recommended as a sand-clay construction material. 

Gravels la(~king clay, with thc exception of limestone 6ravels, 
give fairly good results for the first year, but after that they be
come vcry dusty unless thcre is considerable underground water 
present. 

THE TESTING OF OT'HER l\i[Nl'ERlALS. 

This includcs granite and WOod blocks, brick, concrete, and 
bituminous materials. 'rests of these are valuable in ascer
taining for the purchaser just what grade of material he is 
getting. They enable him to buy his road on definite specifica
tions, with the aSsurance that they will be complied with. 
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GRAKITE BI,OCI{S. 

Granite blocks are tested for their properties as to hardness, 
tonghneRR, and resistal1(~e to wear in the same manner as rocks 
for macadam roads. A compreRsion test is also made on a 
2-inch cube cut from the block. The greatest importance is given 
the toughness test, as a tough granite will be hard and have a 
high resistance to wear. In fact, this is the only test demanded' 
by many specifIcations, while others include the compression 
test of 18,000 or 20,000 ponnd,s per s(jnare inch. The American 
Society of MU11ici ral Improvement recommended a tonghness of 
9 as a miniml1m for granite, but this is a rather low figure. The 
stone itself should be even-grained, without disintegration, or 
an overabundance of' mica or feldspar, and the blocks should 
run in uniform size. 

Very few granite block pavements have been laid in Texas, 
due probably to the fact that the traffic conditions d'id not war
rant the cost. Excellent granite can be had in TeKas lor this 
purpose and a larger field should he developed for its use. 

WOOD BLOCKS. 

Wood blocks are nsually specified as to size, variety of wood 
and kind and am01lnt of filler nsed, and are tested for these 
properties. The common practice is to use a ~ller of creosote 
oil of a specific gravity of about 1.10 at the rate of about 16 to 
20 pounds per cubic foot, varying according to the variety of 
wood and the traffic. The variety of wood is usually limited to 
yellow pine, Norway pine, Douglas fir, and tamarack. 01' even 
growth and free from knotholes. 

'1'he only test considered necessary is to test the filler to see 
that it passes specifications, which are usually those of the 1'\SSO

ciation of Standardization of Paving Materials. Absorption of 
the block is sometimes determined, but it varies to such an extent 
that it is of little value. Wood block pa.vements are confined to 
heavy traffic streets Hnd have not been nsed in this State in road 
work, on account of their high cost. 
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PAV1NG BRICK. 

Paving brides have taken a big stride into public favor in the 
laf:t ['e\v years, from many canses; one of ,,,hich is tho uniformly 
good grade of bridm that ihe mml,ufaeturol'S are turning out. 

In testing brick, the sample should he a representa~ive one and 
not JeQs than ]0 bl'lek for each 10,000 to be used shoulcll)e tested, 
in order to secure a good average 0 I' the shipment. The sample, 
however, sllOuld not inclnde any brick that would be culled out 
upon visual inspection. 

The teAts on brick inrlnde hardness and tonghne<)R tests, made 
on a core; drmed from the brick, as is done in the rock te.'lt. Tlle 
cross-bonding test is also made as an index to the qllality of the 
briek. It is made by applying a load by means of a knife edge in 
the cenll'r of the hrick which rests on two othor knife edges, 7 
inches apart. The modulus of l'upture is calcnlated from the 
b~ealdl1g load. A c'omIJressiol1 test is also made on a 2-inch cnbe 
cut fl'om two blocks. Drsidcs these, the absorption and specific 
gravity tests are made. 

'1'11e8e tests are of little value themsdveR, but on areount of the 
correlation of dRill. of a considerable number of blocks known to 
be satisfactory, a good estimate of theil' value (,fln l)(~ '6vcn. 

rrhe most meritorious test, however, all paving jJrick is the 
rattler test, which is described in the 191:i Procerdin~s of the, 
American Society for Testing Materials. It consists of revolving 
10 blocks in a cast-iron barrel, 28% inches in diameter and 20 
inches long', inside. TIle machine is also charged wiLh an abra
sive agent, consisting of 10 cast-iron spheres, 3% inches in 
dimneter, and 250 smaller 011es, 1 %-ineh in diameter. It is 
revolved for 1,800 revolutions at 30 r., p. m. Some authorities, 
hovvevt'r, prefer that the shot be omiited in makjng the test. 

The lol':s in weight is reported in per cent, and should nut run 
above 24, for heavy trafAc street work. 

The manufactme of paving brick in the State is very limited; 
in fart, only one company now in operation i~ known to the 
Bureau, this being located at Thurber, Erath County. The tests 
on some brick from this place sbow them to be of excellent 
quality. 
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CONCRETE MATERIALS. 

The concrete pavement has of late taken a permanent place 
among the modern highways, and when well constructed with 
good materials, fulfills expectation. 

The testing of concrete for road work is limited to ascertaining 
the properties of the aggregate used. The cement is tested accord
ing to the methods of the American Society of 'resting Materials 
and is required to pass these specifications. 

The sand used in the concrete is made into briquettes using 
one part cement and three parts of the sand hy weight. Coinci
dent with these 1:3 tensile briquettes of standard Ottawa sand 
are made; and at the same time, 2-inch cnbes are made of the 
same mix. These specimens are required to show at least the 
strength in tension and compression of the standard Ottawa sand 
specimens. The grading and composition of the sand is ascer
tained. Q1lartz or flint sands are the best, but a hard limestone 
is quite satisfactory. If the sieving test shows more than three 
per cent silt below the No. 200 sieve it is questionable whether 
the sand should be used without being washed. 

The coarSe aggregate should be a hard, durable material that 
will resist the wear, and be well graded between 3,4" and 2 or 2112 
inches. An essential feature of the coarse aggregate is that it be 
,uniform in chararter, whether it be gravel or crushed stone. 
This insures uniformity of wear on the concrete road surface and 
is oj' as much importance as the hardness of the aggregate. 
Gravels uniform in character-limestone, trap rock or granite
are all good aggregates. The stone itself should have a coefficient 
of wear of at least 8, although under medium traffic a coefficient 
of wear of as low as 7 might be successfully used. Like all con
crete aggregates, the coarse aggregate should be practically free 
their grading and gravels are usually washed to determine the 
amount of silt or clay. Compression cylinders 6 inches in 
diameter and 12 inches high, using definite proportions of aggre
gates and a standard cement, are tested usually after curing 28 
days. This compression test is made as a check test as 
the time necessary to make it prevents an early result. A number 
of tests have been devised to test concrete for its wear resisting 
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properties, by subjecting the surface to ~ear with some abrasive 
agent. 

BI'l'UMINOUS MATERIALS. 

This subject is such a broad one that it will not be considered 
in this discussion, further than to emphasize the necessity of buy
ing these materials on specifications, and of seeing that these are 
complied with. For each type of bituminous construction, a dif
ferent oil is necessary, the requirements being modified by the 
method of application and the results desired. The tests 
demanded may all be included under the head of physical testing, 
although most of them are made on such equipment as is founq 
in a cheinical laboratory. 
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Plate 1. Dorry Hardness Machine. 
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Plate 2. Impaet Machille for 'rough
lless Testing. 

Plate 3. Diamond Core Drill. 
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Plate 4 Diamond Saw and Lap Grinder. 

Plate 5. Duval Abrasion Machine. 
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Plate 6. Two Drum Ball Mill for Cementation Test. 



Plate 7. Hydraulic P ress for Forming Cementati on Briquettes. 
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Pla.te 8. Page Impact Machine for Cementation Test. 



Plate 9. Olsen 100,000 Pound Testing Machine . 
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Plate 10. Mechanical Sieving 
Device. 
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