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STATE OF ARKANSAS
ARKANSAS GEOLOGICAL SURVEY

Richard J. Anderson
Acting State Gecloglat

June 24, 1942

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

Sir:

I have the honor to submlt herewith County Miner-
al Report 3, Mineral Resources of Wontgomery, Garland, Sa-
l1ine, and Pulaski countles, prepared by the staff of the
Arkansas Geologleal Survey.

The informatlon in thias report was complled from
field data collected by the Montzomery, Garland, Saline,
and Pulaskl county sections of the Work Projecta Adminis-
traution, State Mineral Survey, together with information
contained in state and federal reporta. It contalns, there-
fore, important information reparding the mineral rescurcea
of thess counties.

The purpose of the State Mineral Survey, sponsorw-
ed by the Arkanasas Geologlcal Survey, was to locate and de-
termine the extent and value of mineral deposlits, rocks,
and ground waters of Arkansas, whilch may contribute to the
woalth of the atate. Provision has been made for the publi-
cation of mineral resource reports on counties or groups of
countles. This report is the third in this series.

Reapectfully submitted,

oo\ Qe

Acting Stafle Geologlst
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CITY OF HOT SPRINGS, GARLAND COUNTY, ARKANSAS



INTRODUCTIONX

— e e e m— - = s

Montgomery, Garlsnd, Ssaline, snd Pulsskl countles maske up sn elongated area ex-
tending from the weat-centrel to the central part of the state. Montgomery County 1s
the westernmost county of the group.

LOUISIANA

Flgure 1. Locatlion map of Montgomery, Garland,
Saline, and Pulaskl countles

Montgomery County has an srea of sbout 9784 square miles or 501,760 acres. The
population, entirely rurel, is B,876l/, (Rural populetion includes all inhabitants
living outside the limits of towns or citles of 2,500 or more persons.) Mount Ida,
the county seat, is the largest town and haas a population of 490. The density of pop-
ulation in Montgomery County 1a 11.3 persons per sguare mlle which is considerably
less than the average density in Arkansas (37.1). A decreass of 17.6 per cent in pop-
ulaetion between 1630 and 1940 13 converse to the trend of the state as s wholse,

Garland County has an area of sbout 738 square miles or 472,320 aecres. It has a
populstion of 41,610 of which 48.8 per cent is cleszed as rural. Hot Springs with a
population of 21,370, located within the Natiomel Park, 1s the county seat and lergest
town. The density of population in Gerland County 1s 56.5 persons per sguare mile
which is considersbly more than the averasge density in Arkanses. The pepulation of
Gerland County increased 13.4 psr cent betwsen 1930 snd 1940, a grester increasse than
that of the state ss a whole {(4.9),

The area of Saline County 13 about 743 square miles or 475,520 acres. It has &
population of 19,163 of which Bl.8 per cent 1s classed as rursl. Benton, the county
seat and largest town, hes a population of 3,502. The donsity of population in Salilne
County 1s 25.8 persons per square mile. This is somewhat lesa than the average densi-
ty of population in Arkansas. There was an incresse of populatlion in Saline County of

1/ All populatlon flgures are according to the 1940 censua raporta.



18.2 per cent between 1930 and 1940, which is considerably greater than the increase
in the state as a whole.

The area of Pulaskl County 1s approximately 779 square miles or 498,560 acrea.
It has & populatlon of 136,085 of which 30 per cent 1s rural. Little Rock, the state
capltol aend the county seat of Pulaski County, 1s the largest cilty 1n the atate and
has a population of 88,039. North Little Rock, is the second largest city in Pulaski
County and hes a populsation of 21,137. The density of population in Pulsski County 1s
200.4 persons per sguare mile. Pulaskl County Iincreased 11.8 per cent in population
betwesn 1930 and 1940,

The climate of the entire area 1s mild, although the summers are usually long
with temperatures of 100° F. or more reported almost every year. The winters ars uau-
ally mild, especially In the lowlands, although on rare occaslons temperatures below
zero are recorded. The average annual temperature for the perlod 1879 to 1940, in the
highlands 1s 62.0° F.; the average In the lowlands is 63,59 F. The humlidity is high,
sapecially in the lowlands. The average annual precipitation for the sreas is sbout 48
inches. The yearly average in the highlands rangss from 44 to 56 inches, sand from 39
to 52 inches in the lowlands.

Montgomery and Garland counties 1le within the physiographic diviaion known as
the Oumchita province, which usually 1s subdivided into the Fourche Mountelns, the No-
vaculite Uplift, end the Athens Pledmont. The northern portion of Montgomery and
Garlend countles are located within the Fourche Mountains subdivision and the remain-
der within the Novaculite Uplift subdivision. The northern part of Saline esnd Pulaski
ocounties 1ies within the Fourche Mountalns, and the southwest part 1n the Novaculite
Uplift. The southeast porgion of these two counties falls within a physiogrephic d4l-

vision known as the Gulf Coastal Plain. {See Fig. 2.)
‘ﬁig:;
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Figure 2, Physlographic map

LEQEND
1. Saline Basin 6. Ceddo Mountains
2. Northern Mountsins 7. Mezarn Basin
®. Crystel Mountalins- 8, Zigzsg Mountains
4. Ouachits Basin g. Trap Mountains

5., Caddo Basin 10. Cosastot Mowntaina
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Montgomery and Garland counties and the northern part of Saline and Pulaskl coun-
ties have irregular topography. The southern pert of Sallne and Pulasskl counties, 1n
the Gulf Coestal Plain, 1s either flat or conslsta of gently rolling lowlands. Eleva-
tions above sea level range from 200 feet at Fourche Dam, about & miles south of
Little Rock in Pulaaki County, to 2,400 feet at Fourche Kountaln in the northwestern
part of Montgomery County. These irregulsr topogrephic featurez affect transportation
facilities which in turn influence industrial development and commercial exploitatlon

of natural resources.

Most of the aresa of Montgomery, Garland, and Saline countles 1is drained by the
Cuachita River and its tributaries, which drein to the southesst. Pulaskl County 1s
drained by the Arkansas River and ita tributsries. The drelnage overflows of Montgom-
sry and Garlsnd counties are not destructive; however, large overflows caualng con-
siderable damage occur occasionally in parts of Sallne County along the Saline River,
and in Pulaskl County slong the Arkansas River.

U. 8. Geologlical Survey mapa of the Caddo Gap, COlenwood, Athens, Mount Ida, Hot
Springas, Hot Springs and Vicinity, Benton, Benton 15 minute, Alexander, North Little
Rock, McAlmont, Sweet Home, Little Rock 74 minute, Keo, and Little Rock quadrangles
cover most of the area. They may be obtalned by writing Director, U. 8. Geological
Survey, Waahington, D, C. County highway planning survey maps may be procurred from
the county seat, and atate geologic and topographlc mapa from the Arkansas Geological
Survey, Stete Capitol, Little Rock, Arkensas. {(See Fig. 3.)

The data used in this report were compiled from original investigations of the
State Mineral Survey, from U. $. Geologlcal Survey and Arksnsas Gecloglcal Survey maps
end publicationa, and from other sclentific and snginesring llterature.



GEQLOGY

Genarel festures

The surface formatlons exposed in Montgomery, Gsrland, Saline, and Pulmakl coun-
ties conslst chlefly of sedimentary rocks, although some exposures of metamorphic and
lgneous rocks occur In the ares. The sedimentary rocks consist of shasle, sandatons,
chert, novaculite, and amall emounts of limestone. 3Shale and ssndstone in some local-
1ties have been altered to slate end quartzite,respectively. The most extensive areas
of exposed igneous rocks are located 1n south central Pulsski, southeassatern Saline,
and southemstern Garland countles. Many of thess rocks were formed orlginally st con--
slderable depths below the surface and have been uncovered at the above locallitles by

eroalon.

The geologlc ages of the exposed rocks 1ln these countles range from Cembrian to
Tertiery. The older formatlons ocuterop in the central western portion of the ares
with the youngest formetlons to the east. The formestlons become progressively younger
In age to the north and to the south. Tertlary sediments cover folded Paleozolc rocks
in soutbeastern Saline end Pulaskl countles. '

Brief descriptions of the formationa exposed 1n the area follow. They are de-
scribsd in the order in which they were deposlted. The oldest formation is described
first, and the youngest laat. (See pl. I .)

DESCRIPTION AND SEQUENCE OF FORMATIONS

Camrbrian (?) System

Collisr shale. The Colller shales 13 the oldest sedimentsry formatlon exposed in
the entire state. It outcrops only in Montgomery County, In & westward trending val-
ley which 1les between the towns of Mount Ida snd Womble. The exposure, which 13 about
15 miles long and from 1 to 3 miles wlde, covers asbout 25 squere miles. Its age has
not been ascertained by paleontologlc evidence; however, it underlies dlsconformably,
the Crystal Mountaln ssndstone, which 1s Ordoviclan In age, and has been sasigned log-
icelly, if somewhat arblirarily, to the Cambrian system.

The thicknesa of the Collier 18 unknown as the base of the formetion 1s conceal-
ed. Exposed sectlons messure fully 500 feet. The formation 1s composed chlefly of
soft, dark, graphltic c¢ley shale which has been intenslvely crumpled. The upper 100
feet contain thin dark crystelline lenses of limestonse about 1 1nch thick. In placea,
the limestone i3 conglomeritic. In the lower part of the formatlion sbout 100 feet of
steel-grey to blulsh-gray or black limeatone are found in layers from s few inches to
2 feet in thickness. These are interbedded with thin seams of graphitic shale. All
the limestone beds are compact, greatly jointed, brittle, and contaln meny thin velina
of white calcite. The surface becomes dark blue on weathering.

Beds of dense, black, fractured chert occur at widely sepsrated horizons. Smooth
slickenslided surfaces are common Iin the shale and in many places intense foldlng has
removed all traces of bedding, giving rise to Inclplent slaty cleavags.

Ordoviclan (7) System

crystal Mountaln sandstone. As exposed 1n Montgomery County, the Crystal Moun~
taln sandstone forms a group of high, rugged, east-west trending ridges south of Mount
Ida. Many rock ledgea protrude through a surface mantle of rock fragments and fine
materisl derived from the parent formation.




PLATE I

= ——_—
PERICD FORMATION fomanay o CHARACTER OF ROCKS
g Alfovivm o-200 | Silt end clay.
@
]
e 5
7Es o ¢ ? Gravel and send over/sin af most pleces by sift
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CITY OF HOT SPRINGS, GARLAND COUNTY, ARKANSAS



The formation is composed essentlally of sandstone and in Arkansas hes & maximum
observed thickness of 850 feet. The formatlon also contalns a thin bassl conglomer-
ate, eand a very small quantlty of black clay shale. The sandstona 13 composed of
woll-rounded, translucent quartz graina cemented mainly by sllica end rarely by lime.
The limy beds are brown and become frisble on westhering. The silica cemented sand-
stone 1s light-gray in color, hard and dense, and breaks into lerge and smell blocks
covering much of the surface. Joints are abundsnt in the sandstone. They are in many
places very even and nearly parallel and thelr surfaces may be mistaken for bedding
planes. Much of the sandatone 1s cut by a network of whlte quartz velns renging from
a fraction of an inch to seversl Inches in thickness. In places flssures from a few
inches to several feet in width are lined with clusters of both milky and trensparent
quartz crystals. Quartz crystals sold in the vliecinity of Hot Springs to museums and
private collectors, usually are cbtained from velns in this sandstone,

The basal conglomerate has a maxlimum thlckness of 10 or 12 feat. It is composed
of rounded guartz fragments reachlng the size of peas,rounded and sub-anguler pebblas,
and cobbles of blulsh limestone as much as 6 inches In diameter 1mbedded in an earthy,
calcareous matrix. The small quantlty of shele Interbedded with the sandstone is pre-
dominantly bleck, although occmslonally +thin interbedded layers of & greenish color

are found.

Ordoviclen System

Mazarn shale. The Mazarn shale outcrops In each of the four countles discussed
in this report. The exposures occur only 1in the valleys. For this reason, and be-
cause the beds sre intricately folded, the thickness of the formation has not been
accurately determined, although it 1s estimated to be 1,000 feet. West of the Crystal
Mountalns In Montgomery County the Mazarn shale has not been mapped independently.

The Mazarn consists predominantly of shale,although in places 1t contalns small
guantities of limestone, sandstone, and chert. The shale is mainly black, clayey, and
fisslle; however, thin layers of green shale, alternsting with the black are not uncom-
mon. Straight, well-deflined jJoints cut the shale at most places, Slaty cleavage has
been developed at many localities and at a few places almost sll traces of the origin-
2l bedding hava been losat, In instances of obscure bedding the differently colored
layera form a ribboned slate. The clay resulting from the weathsring of the shale 1s
plastic and is elther red or light yellow. Quartz veins are numerocus 1ln certain areas
and cut the formation 4in all directions. Occaslonally the residual auasrtz from the
velns forms a veneer over the surface.

The limestone occurs near the apparent middlie of the formation. It 1s dark-blue
on weathered surfaces sand black on freshly fractured surfaces, The rock 1s compact,
thin-bedded, &nd finely crystalline. The beds do not aggregate a total thickness of
more than 10 or 15 feet. They are interbedded with shale aimiler to that above and
below. Locally interbedded with the limestone 1s a sandy conglomerate contalning small
limestone pebbles. The sandstone, though present in small guantitles, occurs at many
places. It 13 gray, laminated, fine-grained, mnd quartzitlc, occurring in layers lesa
than 2 feet thick.

Blakely sandstone. The Blakely sandstone is exposed 1in Garland County 1n a ser-
ies of ridges that extend northeast from Woemble, Montgomery County, scross Garlsnd in-
to Selins County. The formation ranges in thickness from a feather edge to about 500
feet and conslsts chlefly of interbedded shale and sandatone. Shale comprises three-
fourths of an average section. Several beds of conglomerate are présent in the forma-
tion. The sendstone 1in the Blakely thins out at Womble and 1s absent weat of that
place except for 1ts possible ccecurrence at Black Springs in Montgomery County. As the
shale in the Blakely is aimllar to the Womble and Mazern shales, 1t cannot readily be
distingulshed from these shales weat of Womble.




Notwlithatanding the prepondersnce of shele, eandstone 1s the conspicuous part of
the formetion, and 1t stands out In short rugged ridges, meny of which are prominent
topographlce features. The sandstone ususlly occurs iIn beds less than 10 feet thick.
The sand grains are generally medlum sized and sre flrmly cemented elther by sllica or
iime. The sandstone with the silica cement 1s guartzitic, light-gray to blue, exten-
sively jointed, and resistant to weathering. The crests of the ridges formed of this
resistant sandstone are strewn wlth angular rock fragmentas. However, many thin beds
of calcarecus sandstone occur, These are Iinterbedded with shale and do not form
ridges. The calcareous sandstone 1s darker than the quartzitlc variety and 1t weathers
rapidly to a frlable material. Both varieties of sandstone are extensively cut by
thin qusartz veins, and cleer guartz crystals commonly line the flasures along bedding

and joint planes.

The shale forms few ocutcrops although 1t makes up about three-fourths of the for-
mation. It is predomlinately black with green bands present locally. A thin bed of
conglomerate, composed of small, rounded chert fragments 1in a sandy matrix 1s locally
present near the base of the formation. Near the middle of the formatlon enother con-
glomerate bed several feet thilck occurs, which conslsts of small round chert and lime-
stone pebbles in a dark, calcareocus sandstone matrix. In the Hot Springs vicinlty e
thick conglomerste bed, composed of small sandstone petbles in a matrix of bleck shals
wiltk numerous rounded cevitles, 1is present near the top of the formstion.

Womble shale. Exposures of the Womble shale trend 1in an easterly diresctlon
through Montgomery, Garlsnd, and Ssline countiss, and into the southwestern corner of
Pulaski County. The shale usually forms valley areas 1n which there sre low irregular
hiils. Promlnent rock exposures are present at many places especlelly along the
streams and roads. The formetion renges In thickness from 250 to 1,000 feet. It 1s
composed chiefly of black graphlitic shales in this eres. Thin beds of sandstone occur
near the base of the formstlon. Thin beds of limestone occur near the top. At the
top of the Womble shale there are some thin layers of black chert very similar to
those in the overlying Blgfork. :

The shale is bleck, hard, and splits into thin pleces when struck with a hammer.
Veins of white guartz commonly cut the shele In all directions. The guartz remains
after the shale is weathered, forming & conspicuous surface mantle. Slaty cleavage 1s
seen at many places and ls particularly characteristlc of the lowsr beds. The shale
of the Womble formetion resemhles that nf the Mazarn, but the Womble 1s usuelly darker
and green layers are less numerous. Sendatone is commonly present through the forma-
tion, eand is predominant in the lower portion. It is hard, compact, blulish-green,
quartzitic, and flne-grained and weathers to gray or brown. Limestone 18 present lo=
cally as lenses 1n the upper 75 to 150 feet of the shsle. It 1s not confined to any
definlte horlzon but may be present anywhere within the upper part of the formation.
It 1s compact, fine-grained, end even-bedded, and 1s blue on weathered and bleck on
fresh surfaces. A network of guartz and calcite velns one-hslf inch or less in thick-
ness cuts the limesatone.

Bigfork chert. The Bigfork chert 1s exposed typleally near Bigfork post offlce
in Polk County and outcrops in e narrow belt which trends eastward through southern
Montgomery end Garland counties into the southwestern pert of Saline County. The areas
of 1ts outcrop are characterized by fhellow valleys, low,. steep-sided hills, and
rounded knobs. The formetion has been intenssly crumpled, meking accurate measurement
of 1its thickness difflcult. The chert is at least 700 feet thick in this area. The
formation conalsts of thin-bedded, gray or black shattered chert, Interbedded with
varying amounts of shale and small smounts of sandstone and cherty limestone.

The chert generally occurs in thin, even-bedded layers which have a thickneas of
1 inch to 3 feet, However, the average thickness ranges from 3 to & Inches. It is
extremely brittle and can be broken essily with a hammer into numerocus fragments which
show uneven to concholdal fracture. The chert beds are cut by numercus closely-spaced



joints which account for the rapid weathering of the formatlon. Most of the jolnta
have m quartz or quartz-calcite filling. Shale is present in even-tedded layers which
range fram a fractlon of an inch to several feet in thickneas. The shale 1s blsck,
siliceous, and carbonaceous. It is diastinet throughout the formstion except near the
bese. Black siliceous limestone, in lenses and layers only a few inches thick, is lo-
cally present near the base and top of the formatlon.

Polk Creek shale. The Polk Creek shale outcrops 1ln Mentgomery, Garlend, Saline,
and Puleskl counties, and 1s present on steep slopes and in narrow valleys In close
assoclation with the Bigfork chert. The thickness of the formation has not been accu-
rately determined, but it is probably between 100 and 200 feet.

The shale 1s black, fissile, graphitic, sand may be elther very soft or hard and
slsty. The softer beds contein enough graphite to soll the fingsrs. Harder beda,
which are most common near the base of the formation, have been altered to slate. The
shele weathers to & bluish-gray, platy rock or disintegrates to ¢clay. Thin beds of
dense, black chert and layers of quartzitic sandatone are relestively common in the
formetion but they mmke up only a minor part of 1t. The formation 1s much jointed and
crumpled. Small pyrite crystals commonly are disseminated through the shale, &nd
quartz veins ocecur along the joints and bedding planes.

Silurisn System

Blaylock ssndstone. The Blaylock sandstone outcrops in small and 1solsted narrow
belts in Montgomery and Garland counties, and extends into the southwestern part of
Saline County. Outcrops occur as rough, rocky, naerrow strips with an east-west trend,
on mountain slopes and in narrow valleys. Rock ledges are common, but at most places
the sendatone 18 covered by debris. Along its southernmost outcrops the Blaylock has
an estimated thickness of 1,500 feet, but it thins rapidly to the north and to the
east. It 1s approximately 550 feet thick near the town of Mountaln Valley, @#arlsnd
County, and epproximately 300 feet thlck at the southeast corner of the county. The
formation consists of fine-grained, 1light to dark-gray or green, compact ssndastone
which 1s interbedded with shaly sandstone and dark shale.

The sandstone is even-bedded with layers ordinarily from 1 to 6 1nches in thlck-
ness but at a few places several feet thick. Much of the sandstone 1s hard, quartz-
i1tlc, end massive, but it 1s occasionally soft and lamlnated. Joints sre numerous,
meny of them fillled with veins of milky quartz. The interbedded shale, which in plac-
es makes wup a large part of the formation, is miceceous, dark-gray or black, snd gen-
erally fisalle. At some places the shale 1s buff in color and resembles the Missouri
Mountain slete. In gensral, these shale beds appear to thicken toward the east.

Missourl Mountaln formation. The Missourl Mountsin formation outerops as high
ridges in essentislly the sesme sress as the Blsylock sandstone and extends from Polk
County eastward to Pulaski County. However, it 1s sbsent at a few places near Kount
Ida. The formatlon 418 known as & slate but is little different from the altered
Colller, Mazarn and Polk Creek shsales. It ranges in thickness from a feather edge to
300 feet in this area. The thickness decreases towsrd the northeast in the Hot Springs
district bubt in other sreas appears to thin toward the south. The Missourl Mounteln
formaetion conslsta of shale, slate, conglomerate, and sandatone.

The shele 1s soft eand on fresh surfaces it 1s gray, green, black, or red. The
weathered shale 1s ordinarily buff, green, yellow, or reddish-brown. Slaty cleavege
1s well developed at many places. This cleavage makes it possible to split the rock
in thin pieces which have smooth glossy surfaces. The red and green slates are Te~
markebly homogeneous. Joints, striking in two or more directions, cut the slates in
most placea, The joints asre from a few inches to 10 or 12 feet apart where the frold-
ing has been lesst intense. Where the folding has besn very lntense, they ere a guar-
ter of an inoh or less apart., The slate, or weathering, breaks Into small priasms which
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resemble "shoe pega.® Conglomerate which occurs st the base of the formation 1s best
exposed 1n the western pert of the Hot S8prings district, where 1t is sbout 4 feet
thick. This basal member is composed of rounded chert and limestone pebbles embedded
In a matrix of black sandy shale. Beds of ssndstone and quertzite which everage from
3 to O Inches in thickness ere common neasr the top and bottom of the formatlon,

Devonlan System

Arkansas novacullts. The Arkansaes novacullte outcrops almost continuously in
nearly parsallel ridges which trend esst-west across Montgomery, Garlend, snd Saline
counties inte Pulaskl County. As the novaculite reslsts the actlion of weathering
hetter than any of the other sedimentary rocks in this srea 1t usually is well exposed,
The southern cutcrops of the novaculite attsin a maximum thickness of 900 feet, north-
ern exposures are much thinner., Part of the thinnling to the north ia thought to be
due to an unconformlty at the top of the formation and to several locsl disconformi-
tles within 1t. The novacullte commonly conalasts of three divisions. The lower 1is
mede up almost entirely of masslve white novacullite as much as 425 feet thick in the
southern part of the ares; the middles division, ranging 1n thickness from 10 feet to
perhepas 525 feet, is composed of thin-beds of black noveculite interbedded with shale
and with one or more thin conglomerste beds; snd the upper dlvision, ranging up to 125
feet in thickness, 1s essentlally massive calcarecus novaculite, The divisions vary
greatly from place to place, both as to thlckness and character, but they cen be iden-

tified at most locallitles.

The lower dlvislon conslists of even-bedded layers of very fine-grained, dense no-
vaculite from 2 to 10 feet thick. The highest ridges often are capped by this very
reslistant rock and it 1s conaplcuous becsuse of its white color, maasive charsacter,
and extreme hardness. Iron esnd manganese oxidea and carboneceous matter, however, are
responalible for the brown or gray coatings on novaculite in some places. In general,
the novaculite of this division is remarksbly pure and commonly conteins 99 per cent
or more of slllica. It usually is jolnted complexly, the most prominent set of joints
being perpendicular to the beddling.

Black shale, altered to s poor grade of slate 1in some plsces, 13 the principal
materlal of the middle division. Beds of dark-coleored noveculite from 1 to 6 1nchea
thick, which 1in places grade laterally 1intc conglomerate beds, are interbedded with
the shale. The aggregate thickness of the shale beds renges from a few inchea to as
much a8 100 feet. A conglomerate, coamposed of pebbles of novaculite and sandstone, 1is
locally present at the base of the mlddle division. The cement of this conglomerate

1s very compact sillca.

The upper diviaion, 1like the lcwer one, 1a reslstant and forms many low ridges.
It is composed of light-gray to bluish-bleck noveculite that contains both calcium and
magneslium carbonate. Near the surface thls novaculite ususlly 1s weathered and the
cerbonates have been leached out, making the bluish-black novaculite more porous and
lighter in color. The division also contains s few thin beds of very fine-grained no=-
vacullte similsr to those found in the lower diviasion.

Stone sulteble for the manufacture of whetstones is present in considerable quan-
tity in 2 distinct horizons of the formatlon. The most important horizon is situsted
near the base of the massive whlte novacullte of the Hot Springs region. This denss,
fine grained novsculite 1s known commercislly as "Arkansas stone." {See section on
"Novaculite.") However, at same places 1in the Hot Springs vicinity, the "Arkenses
stone” grades into the coarse, more porous, noveculite known as "Ouachita atone," so
that a stratigrephlic relationship 18 not always well defined between the two types.

Pennsylvanlan System

Hot Springs sendstone. The Hot Springs ssandstone 1s a formetion known to be




present only In the Hot Springs district. The sandstons 13 137 feet thick at Hot
Springs,but elsewhere 1t ranges from 85 to 200 feet within relatively short distances.
The formatlon conslsts prineclpally of sandstone but some shale and conglomerate ars
found. Shale is common only near the top of the formation end the principal bed of

conglomerate occurs at 1lts base.

The sendstone 13 composed of well-cemented, fine to medium-sized quartz grains.
The rock 1s gray 1ln color and herd. Many of the beds are 5 or & feet thick but the
average is sbout 6 inches. The rock 1s cut extensively by Jolnts, most of which con=-
taln guartz and are nearly perpendiculs? to the bedding. The sandstone graduslly di-
minishes in quantity toward the top of the formation and the beds of black shale be-
come thicker. The basal conglomerste, which apparently 1ls a continuous bed, makes up
a conapicuous part of the formatlon. The conglomerate 1is approximately 12 feet thick,
but at several places 1t 1a aa much as 25 or 30 fest.

Stanley shale. The Stanley shaele outcropa in this area in Monigomery and Garlsnd
counties, 1in the northern part of Sallne County, and in western Pulaski County. Al-
though the formation is, 1n general, relstively soft, 1t is the surface rock over a
large part of the Ouachita Mountain reglion. Lerge eress of Stanley shale occupy basins
between the mountain areas. The formation probably is not more than 3,500 feet thick
in the Hot Springs district 1n Garland County, but the upper beds are missing there.
Its thickness has been esatimated Lo be 6,000 feet at Glenwood in northesstern Pike
County. it is probable that the Stanley thickens to the aocuth and west of the Hot
Springs district, and becomes progressively thinner easstwsrd from that locslity.

The formation 1s composed of derk, filssile, cley shale I1nterbedded with fine-
grelned greenish-gray or blulsh-grey sandstone. At some pleces the basal shale hss
been altered to a slate formerly called the MFork Mountain® slate. Thls part of the
Stanley has been prospected for commerciel slete 1in Polk, Montgomery, and Garland
countiea. The formation also containa some tuff and conglomerste. The thickest bed
of tuff, which 1a near the bass of the formatlon 1n Polk County, has been named the

Hatton tuff lentil.

The greaster part of the formstion 1is & clay shale slthough some sandy shale 1s
present. The shale breaks into thin hard plates with smooth glossy surfaces showing
amsll mica flakes. In most places the shale is a bluish«bleck or black and weathers
to green, yellow, or brown. Joints commonly cut the shale in all directions and many
are occupled by quartz veins,

Sandstone interbedded with shele is present throughout the formation but 1s most
abundant in the upper and lower parts. The beds rarely exceed 3 feet in thlckness and
are separated by greater thicknesses of shale, The sandstone 1s flne-grained, hsrd,
compact, quertzitic, and ranges in color from gresnlsh-grey to blulsh-gray. The
weathered rock 1s soft, clayey, and porous,and colors ranging from green to dark brown
predominate. It 1s estimated that leas than 25 per cent of the formation is sandstons.

dacklfork sandstone. The Jeukfork 1s exposed in two belts which trend from east
to west, The northermmost bel: cuterops  in the northern part of Montgomery, Garlend,
&nd Salline counties, and in rb» aprihwestern part of Pulaski County, where it forms
uigh ridges. With the possible sxception of the Arkenasaa novacullte, the Jackfork is
the moat prominent formation of this srea. Sandstone makes up the major part of the
formation, although some shale and a small amount of grit slsoc are present. The amount
of shals present In the formation is greater in the norther:: than in the southern belt.
Even where the shale makes up a prominent part of the formation it is inconsplicucus,
becauss the weathered sandstone concesls the softer bedas. The total thickness of the
formation is between 3,500 and 6,800 feet. The beds of sandstonse rangs from a few 1in-
ches to 50 feet thick. '

In its northern outcrops, the Jackfork conalsts of a massive, compact, flne~
&ralned, 1light-grey to brown sandstone. Erown iron-stained beds of ssndstone are
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firmly cemented and reslatant, but the beds of lighter color usually are softer. At
some places the sandatone 1s guartzitic and forms prominent knobs, ledges, and cliffs.
A3 & result of the weathering of the sandstone, great plles of rock fragmenta collect
on the surface, particularly on the tops of ridges and at breaks in the slopes. Most
of the weathered sandstone is light-gray but some 1s yellow or brown. The shales
uswally weather easily, and commonly ere sandy, but they mey be carbonaceous or clayey
at some locmslitles. Their predominating coclors sre green, blue, gray, or black.

Atoks formation. The Atoka covers small areas 1n the northwestern parts of Mont-
gomery and Seline counties end ls the aurface rock 1in several townships in Pulaskl
County. It has the greatest areal extent of any Paleozoic formatlon exposed in Ark-
ansas. The formetion conslata chlefly of beds of sendstons end shale. The ratlio of
sandstone to shale veries from place to place, but usually there 18 more shale than
sendstone. In general, the sandstone becomes more abundant toward the north and es-
pecially toward the east. The total thlckness of the Atoka formation 1s estimated to
be between 9,000 and 9,500 feet 1In Montgomery, Ssallne, and Pulaskl countles. The
thickness varles from place to place and diminishes rapidly north of the Arkansas Val-

lsy.

The ssndstone of the Atoka formation wusually is hard, contains mica and quartz
grains of medium size, and 1s light-gray to greenish-gray in color. The beds sre com-
monly ripple-marked snd range from s feow inches to 12 feet in thicknesa. 1In some beda
near the bsse, the sandstone 18 coarse-grained and contains grit. The usual color of
the sandstone 1s brown. Dikea composed of very flne, dark-brown sandstons cutting the
coarser sandstone of the Atoka often occur. These dikes have s maxlmum width of about
6 inches, but their average width 1s less than 2 inches.

The shale in the Atoka ordinarily 1is poorly expossd. It is sandy, micaceous, and
from dark-to coal-black. The shale usually outcrops in valleys and on the lower slopea
of ridges and hills, where 1t weathers to a yellowish or blue maeterial. The unweath-
ered shale is from blus to black where clayey and from yellow to brown where sandy. It
differs from the shale of the underlying Mississipplen formation 1n that it hes s
darker color, and breaks down into smell spllnters and granular fragments instead of
flakes.

Small gquantities of esphalt are found at a few places in the sandstone. The Atoka
slso conteins thin cosl lenses at several localitiss, particulariy In the eastern part

of the Arkanses Valley.

Tertiary System

Midway formation. The Midway formation is exposed in Sallne and Pulaski countles
in & narrow belt whilch varies from half a mile to 5 miles in width. The 'exposed belt
extends southwestward from the vicinity of Little Rock through the southwest corner of
Sallne County. The formaticon dlps gently under younger sediments 1in the southeastern
parts of Saline and Pulaskl counties, gnd in general lies &t a progresslvely greater
depth esatwsrd and southward from its exposures in this area. The formation rests up-
on the eroded edges of folded Paleozolc rocks at most places in this area. However,
in at leamst two localltles, one in the vicinlity of Bauxite and Bryant in Saline County
and enother north and northwest of 3weet Home in Pulaskl County, the limestone lles
upen nephelite syenlte. Farther southward and eastward the Mldway lles upon Cretac-
eous sediments, but the contact 1a not exposed 1n this sares, Limesatone commonly ls
present at the base of the formation. It becomes thin-bedded and soft at the top and
grades through a few feet of marly clay Into an overlying bed known as "blus" clay.
This overlying blue clay member cormonly 1s separated from the llmestone by a few feet
of marl and celcareous c¢lay. It is generally from 40 to 60 feet thick, but at asome
places in Saline and Pulaskl countles it 1s ebout 100 feet thick. Beds contalning
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concreationary slderite or iron cesrbonate, 1less then € inches thick, are present at
various horlzons in the blue clay st some localities. The blue clay grades upward in-
to buff and mottled red clays which represent an oxldized zone of varying thilckness
and have a maxlmum thickness of 20 feet.

The conditions that prevalled after the Mldway sediments were deposited were ep-
parently favorable for rock weathering as the rocks whlch were exposed during that
time 1in Saline and Pulaskl countles were highly sltered, and the basuxite in Arkansas
i8 beliseved to have been formed because of those conditlons.

Wilcox formation. Except where eroslon haa removed it,the Wllcox formetlon over-
lles the Midwey formation. The Wilcox outcropa Immediately southeast of the Midway in
southesstern Saline and in scuthweatern Pulaski countles. The formatlon 13 between
500 and 600 feet thilck where 1t 1a fully developed, but 1t 1s conslderably thinner st
most places 1n the area in cusstion.

] In general, the Wilcox formatlon consiats of non-marine beds of send, clasy, and

lignite. Although lignite bads are common only in the lower part of the formatilon,
meny of the clays and some of the sands are more or leas llgnltic, The beds of sand,
clay, and lignlte are extremely variable in thickness snd in many places they lens out
within short dlstsances. However, a dark-brown silty clay Iin the lowsr part of the
Wilcox is thick and persistent over a large area south of Brysnt In 7. 1 5., R. 14 W,
Clays, st about the same horizon toward the east, near Vimy Ridge, are generally light
greenlish-gray. In n few areas, the Wilcox includes some dark blulsh-grey clay that
resembles the "blue™ c¢lay of the Midway formation although 1t 1is not ms thick as the
Midway clay. The Wilcox ¢lay generally 1s Interbedded with sand or llignite and 1s
therefore unlikely to be confused with the thick bed of blue cley of the Midway, which
i3 underlain by limestone. Lenticular beds of sand and cley, and concretions of lron
carbonate are common in the wilcox.

Cleiborne formatlion. The Claiborne formstlon 1s exposed 1n the extreme south-
eastern psrt of Saline County in T. 2 8., R. 12 W., and in & small area in the vicin-
1ty of Jacksonvllle, T. 3 N., R. 10 W., in northeastern Pulaskl County. The formation
1a composed chlefly of sand with ferruginous and carbonaceous claya. Glauconlte 1is
prosent st some places. The Claiborne is between 900 snd 1,000 feet thick where 1t 1s
fully developed, but in T. 2 5., R. 12 W., 1t probstly has only a small fraction of
this thickness.

Quaternary Syatem

Terrace deposits. Terrace deposits of compscted clay and fine sand cover small
areas in esstern send southern Pulaski County &and s small area in the extreme south-
eastern part of Saline Countv.

Alluvisl depoaits. Alluvisl deposits cover approximately 5 townships in south-
eastern Pulaskl County and extend nortbwestward along the trkansss Kiver. Simllar de-
posits ere found along the Saline River In Saline County. These cornsist of alluvial
loams, clsys, sands, snd gravels. It i3 estimrted that slluvial deposits of the Ark-
ansas River bottom lands heve o thlckness of from 100 to 200 feet.

Igmeous HockKs

Genersl description. Three distinct sreas of izneous rocks are expeosed In the
sres covered by this report, These sre; {1} the Fourche Mountaln or Pulaskil County
region, (2) the $slire County region, and (3) the Potash Sulphur Springs reglon of
Garlend County. The totsl area of the exposures 1s probebly not more than 10 square
mlles, but the value of these rocks ss bullding and paving materisl gives them much
economic importance (see section on "Fuilcding Stones".) In addition to the main masses
of igneous rocks, many derk-colored basaic élikes occur in each of the aress and these
dikes cut both the lgneous and sedlmentary rocks.
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The ignecus rocks 1in these three reglona are popularly called "granltes.™ In a
strict mlneralogical sense they are not granlites, but are syenites and nephelite sya-
nites. Physlcally they closely resemble granite and are quite as sstisfactory for
structural purpcoses as true grenites. In mlnersl and chemical composition they differ
from granites in belng deficlent In silica, as they contain no quarte.

Fourche Mountaln regionﬁ/. Two lgneous rocks of importance are present 1in the
Pourche Mountaln reglon, the "blue granlte™ and the "gray granite." The blue granilte
{or pulasklite) is a syenite. It 1s exposed over moat of the hills of the Fourche Moun-
taln regicn. The rock 1s blue and differs from the gray granlte 1in that 1t contsins
but minor emounts of nephellte. Alkall feldspar, present as tebular bluish crystals,
is the prominent mineral conatituent. Other minerala readily recognized are flakea of
biotite, minute crystals of shiny black emphibole, and some pyroxena. One of the larg-
eat exposures of grey granlte {or nephellite syenlte} 1s at the baae of Allls Kountaln
along the Arch Street Plke south of Littlae Rock, The most important mineral 1s alkall
feldspar which 1s present ss tabular whlte cryatasls that range from a fractlon of an
inch to over an inch in length. Nephellite, or 1ts alterstion product, analclte, occurs
a9 grains having a graylsh-green color and a greasy luster. Thia mineral has been
mistaken for gquartz. Other Importent minerals are pyroxene (small dark prismetlc crys-
tala) and biotite mice {(dark brown flakes).

Saline County region. Several types of syenlte occur in the ares near Bauxite In
Saline County. For practical purposes it 1s not necessasry to differentlate between
the various kinds. Most of this lgneous rock is nephelite ayenite which 1s very almli-
lar to that of Fourche Mountein., Other types of ayenite aend basic dike rocks oceur in
the reglon but they are not numerocus.

Potash Sulphur Springs region. Moat of the 1gneous rocks in Garlend County out-
erop on a hill west of Potash Sulphur Branch. The Important rocks sre nephellte syen-
ites whlch at some places contaln large crystals of dark-brown mica. Theae rocks do
not closely resemble the nephelite syenites of Fourche Mountsin or of Sallne County.
They are usually pinkish, brown, or greenish-colored on unweathered surfaces. A8 in
the other igneous arems described, dikes of syenitic and baslc rocks cut both the main
syenite mass and the sedlments.

The masses of syenite were intruded 1nto the Paleozolc sediments at moderate
depths. It generally 1s believed thsat the intrusiocns occurred in Cretaceous time
{post-Atoke and pre-Mldway), although at present it is certain only that the 1lgneous
rocks are younger than the enclosing Faleozolc strata. It is probable that the grest-
er part of the erosion which has modified the topogrephy of the region to such an
enormous extent had largely been completed before the intrusion of the lgneous rocks.

GENERAL STRUCTURAL FEATURES

The four counties dilscussed in this report fall within two distlnct structural
provinces: (1) the area of intensely folded Paleozoic rocks lying within the Ouachlta
Mountains, (2) the area of unconsclidsted or loosely consolidated Tertlary sediments

of the Gulf Coastal Plain.

The rocks in the Ouachlta Mountalns conslst of Paleozoic sandsiines, shales, no-
vaculites, and cherts, which have been folded Intensely Into ant:!’i-aes {upfolds) end
synclines (downfolds), the major part of which have an east-west : 2n*., The resiatent
rocks, particularly the novaculltes, form the most prominent ridg: . The valleys com-
monly are underlaln by less reslstant rocks, chlefly shales. Both low and high angle
faults have been developed as a consequence of severe folding. The faults often are

2/ Not to be confused with Fourche Mountein in Montgomery County.
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overthrust toward the north especlally on the southern flank of the Quachlta Mountalns.
In Saline and Pulask! counties the surface developed on folded Paleozolc rocks slopes
southesatward under a cover of coastal plsin sediments of Tertlary age.

The Tertlery sediments, chlefly ssnds and clays in the four countles, are not
folded and have a southeamst dip of about 20 feet to the mile. In general, the forma-
tions thicken to the scuthesast.

M INERAL RESQURCES

SUMMARY OF ECONOMIC MINLRALS

A summary of the mineral production of Mentgomery, Garland, Saline, and Pulaski
counties 1s glven in Table 1 . From the table 1t 1s evident that bauxite, on the basla
of commercisl production, 1s the most impertent mineral resource in the ares. Slnce
1t first was produced in 1896, 9,835,376 long tons have been mined. Reported gross
income was $57,571,391. The known reserves as of January 1, 1942 emount to approxl-
mately 20,695,000 long tons.

Structural stone ranks next to bauxite, with a velue of §4,739,720 for the perlod
from 1923 to 1940. Figures on production are not avallable for years prilor to 1923,
and the total production 18 much larger than the figures given. In addition, no record
18 svailsble for the stone used for residentisl building purposes.

Gravel and eand rank third in importance and have & value of $2,170,287 and
$1,124,257 respectively, for the period from 1923 to 1940. The production of these
materisls 1s also of greater importance than 1s indicated in Teble 1 . There 18 no
record of their production prior to 1923, and small producers subseguent to that year
have not reported productlon 1n every case. Large quantitles of gravel are used on
public roads, and only a part of the production for this purpocse 1s reported.

Novacullte for use as whetstones ranks fourth in importance, 4,816 tons with a
velue of $2,887,912 having been produced during the perlod from 1885 to 1940. The re-
serves of Taw novacullte are extremely large.

¢lay end clsy products rank fifth in importance, the combined value of production
being $2,060,157 for the period from 1923 to 1839. There are & variety of clays pres-
ent in the area, and the utility of these cleys conatitutes an lmportant technical and
economic problem. This is particulerly true of the clay deposits in Saline and Pulaski
countjes. Fuller's earth has been produced, and et one time the production from Saline
County, although very small by present-day stendards, ranked second to the state of
Florida in quantity and value produced in the United Stetes. For the laat 25 years,
however, there has been no production of fuller's earth from Arkansas. From 1933 to
1938, inclusive, 3,484 tons of bentonite were produced. However, the deposits of ben-

tonlte appear to be small,

METALLIC MINERALS
Bauxlte

Composition and propertles. The term bauxite spplies to an earth or rock con-
sisting principally of hydrated oxlde of aluminum. Small percentages of silica, and
iron end titenium oxides usually are present. The highest grade of Arkansas bauxite
approaches the composition of the mineral glbb#ite or sluminum trihydrate, which theo-
retlcally contains 65.5 per cent alumina (AlgOs) and 34.5 per cent combined water;
however, commercisl Arkensas bauxlte seldom exceeds €1 per cent alumlna.
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Table 1 . Summary of Minerel Production In Montgomery, Garland,
Saline, and Pulaaki counties

BAUXITE GRAVEL SAND
Prod. Prod. Prod.
{Lg. T.) Value {Cu. Yda.)| Value {Cu, Yds.) Yalue
v Y |y o
P and 3
1885-1922 | 3,978,451 | $21, 666,040 - - - -
P and B N and 3 P snd 3
1923 482, 069 2,909,202 27%,404 [§ 237,861 9,699 $ 10,039
P and 3 M and 3 M,F, and
1924 328,187 1,084,219 530,332 477,299 77,473 79,023
P and 8 ¥ and 8 M,P, and
1925 295,509 1,873,229 587,128 204,539 160,218 110,550
P and 3 i, P, and B K,F, an
1926 368,070 2,276,880 322,622 246,806 106,018 93,828
P and 3 ¥,P, and 3 M,P, and S
1927 305,827 1,904,955 246,023 210,350 93,680 81,510
P and 8 ¥ and 8 M,P, and
1928 62,887 2,203,697 144,006 129,687 120,115 126,121
P and S M and S M,P, and §
152¢ 351,174 2,181,842 218,429 186,757 96,414 85,620
P and 8 G,M, and 3 M,P, and
1930 514,383 1,818,394 127,967 105,573 68,636 61,772
P and 8 M and S P &nd S
1931 192,775 1,116,553 127,641 147,425 46,425 36,212
P and S ¥ and 3 M,P, and 5
1632 98,207 555,264 6,553 6,782 32,897 23,192
P and 8 M and 38 M and P
1933 153,158 919,563 15,288 10,778 42,317 32,5782
P and 8 M and 8 M and P
1934 154,018 1,116,786 25,469 17,956 41,365 31,644
P and S ¥ and 3 M and P
1935 335,492 2,418,147 16, 662 11,747 49,426 37,811
P and 8 M and S M snd ¥
1936 421,845 2,812,439 28,660 20,206 130,551 $9,871
P and 8 M end S M and P
1837 473,456 2,786,762 13,412 6,840 54,589 46,503
P and 3 P end 8 P
1938 333,857 1,929,692 15,620 10,997 66,452 69,774
P and 3 W,F, end S W end P
1939 400,254 2,293,455 18,062 14,359 46,889 52,984
P and S M and S M and P
1940 487,677 2,804,145 70,137 44,327 60,575 45,431
TOTAL 9,835,376 | $57,571,394 | 2,587,505 [$2,170,2689 | 1,305,549 [§1,124,255
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Table 1. Summary of Mineral Production in Montgomery, Gariand,

Saline, and Pulaskl counties (cont.)

| FULLER'S EARTH

BENTONITE CLAY (RAW) CLAY PRODUCTS
YEAR (BRICK)

Prod. Prod. Prod. Prod.

(8h. T.) valus |{Sh. T.)] Vsalue | (Thoussnds) Value {8h. T.) Value
1886~1922 - - 5 - - - - 17,799 [£169,210
1923 - - 1,651 |¢ 3,945 onlgos $ 271,112 - -
1924 - - S1,711 3,388 on,ssa 249,647 - -
1925 - - S1,494 3,123 P29,754 348,419 - -
1926 - - ° 937 2,070 Psz,sas 379,290 - -
1927 - - ® 565 1,378 P20,148 223,643 - -
1928 - - S1,010 2,191 P17,503 189,207 - -
1929 - - 35,779 12,020 st,age 276,051 - -
1930 - - ® 331 639 i 8,255 85,027 - -
1931 - - ° 585 1,346 - - - -
1932 - - ® 529 877 - - - -

] ]

1933 200 1,692| 638 1,346 - - - -
1934 ® 325{ 2,171 > 731 1,294 - - - -
1935 ? 674 | 4,482 s 650 1,287 - - - -
1936 S;J283 9,866 i 491 973 - - - -
1937 ° 695 5,317 ° 71 141 - - - -
1938 > 307 | 2,192 - - - - - -
1939 - - ° 249 1,880 - - - -
1940 - - - - - - - -
POTAL 3,484 [$25,720] 18,122 |$37,898 175,426 $2,022,396 | 17,799 [$169,21Q
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Table 1 . Summary of Mineral Production in Montgomery, Garlaend,
Saline, and Pulaskl countles (cont.)
STONE NOVACULITE SLATE
YEAR
Prod. Prod. Prod. Total
{8h. T.} Yalue {Sh. T.) Value (8h. T.} | Value Value
o/
G
1885-1922 - - 3,239 | §1,788,058 - - |g23,623,308
P
1923 226,755 306,119 t/ - - - 3,738,368
P G
1924 306,843 432,649 214 143,264 - - 3,369,488
P G
1925 218,450 286,169 255 165,018 - - 3,071, 047
P G
1926 174,821 230,763 158 106,317 - - 3,335,954
P
1927 249,693 277,159 £/ - - - 2,699,035
P G
1928 208,420 250,104 194 113,140 - - 3,014,147
P G
1929 286,762 321,174 171 115,684 - - 3,179,148
P
1930 389,023 420,145 £/ - - - 2,491,550
P G
1931 230,973 233,283 59 38,379 - - 1,573,196
P G
1932 125,003 138,853 40 25,129 - - 75Q, 097
I3 G
1933 92,4285 104,655 20 10,417 - - 1,080,823
P G
%§54 97,677 109,398 B2 49,741 - - 1,328,990
G and P G
1935 123,906 138,952 93 64,651 - - 2,677,077
G and P G
1936 193,131 216,387 119 64,817 - - 3,224,559
G and P G
1937 235,418 256, 628 47 44,465 - - 3,146,656
P G M
1938 251,588 514,485 41 43,777 g8 $§ 559 2,371,476
P G M
1939 199,381 203,218 46 49,433 744 6,372 2,711,701
P G
1940 322,028 409,579 40 66,081 - - 3,369,569
TOTAL 3,932,387 | 4,739,720 | 4,818 | 32,888,371 842 $6,931 |470,756,184
E/ G=Gerland M=Montgomery P=Pulaski S=3aline
b/ 1599-1922 (incl.) production for bauxite.
5/ Estimated from U, 8. Bureau of Mines production figures.
g/ Estimated 91.3% for production from Saline County end 8.7% for production from
Pulaskl County.
e/ Production after 1897 is for finished product.
f/ Flgures not avallable.
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The following Table 2 gilves analyses of several samples of bauxite from varlous

locallities in Saline and Puleskl counties:

Table 2 . Chemical analyses of bauxite samples
from Saline snd Pulask!l countles8/,

Location AloOx Siog FeoOz
Sec. T. R,
Ef SE 35-1N-12W 55.16 10,42 3.25
NW sW 2-13-12w 58.25 4,41 3.21
Sz
KW NE 9-13-12W 61.51 5.88 1.88
SE SW 9-15-12W 53.90 6.26 10.70
W NW  2-28-14W 47.25 22.50 1.75
SE SW 11-23-14W 82.06 | 9.21 7.35
E '
SE NE 13-25-14W 56,50 5.41 5.82
SW NE 15-23-14W 57.66 3.78 4.41
3.76 4.80
N% '
NW NE 24~23-14W 55.10 7.20 4.20
SW SW 24-25-14W 49.00 23.50 2,50
NE SW 28-235-14W £9.48 5.01 2.11
a/ Anelyses of beuxite in Arksansas compiled by Arkanses
Geologlcel Survey, Auguat 1, 1941.

Arkensas bauxlite 13 commonly light buff in color, but.brown, red, sand gray ores
also occur,

The hardness of the bauxite varles conslderably. Locelly, the ore is soft enough
to be shoveled wilithout picking. For the most paert, however, the ore muat be bhroken,
uaually with blasting powder, and some of the dre 1s es herd aa a well-cemented sand-
stone. The upper part of the core bodles is usually the hardest and there 1a commenly
a crust about a foet thick at the top which is well-cemented and often hligh in silica.
This top cruat 1s referred to es “"herd pan," and when mined by the open-plt method is
usually stripped off the ore hody as waate.

The bauxite ore 1s characteristically very porous, the average porosity being
aboudt 38.5 per cent. The welght of the average ore (containing 13 per cent molsture)
is about 100 pounda to the cublc foot. Twenty-five end seven-tenths cubic feest of dry

ore are required to make a long ton {2,240 pounda),.

Uses., Approximately 4B per cent of the bauxite produced in the Unlted States in
1940 was used for the production of metalllic aluminum. Artificlel abragive manufac~
turers consumed 29 per cent during that year. Eighteen per cent of the demestlc pro-
duction of beuxite was used in the menufacture of chemicals, principally sluminum sul-
phete, scdium aluminate, sodium aluminum sulphate, sluminum chloride, and alum. Since
1837, activated bauxite has been used as s decolorizing sgent in oil refining 'in the
United States., In 1837, 3,095 tons of ectivated bauxite ore were used end 8,298 long
tons were used in 1938, In 1940, bauxite used for oil refining and as a refractory,
amounted to approximately 5 per cent of the total production of that year.

Prices. According to the Minerala Yearbook for 1941, the average selling price

for crude (undried) beuxite, f.o.b. mines and processing planta, was $3.44 por long
ton in 1940, The aversge selling price was $5,51 for crushed dried bauxite; $14.30
for calcined bauxite; and $56.97 for sctivated bauxite. The average value for &ll
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graedes of domestic orea as shipped by mine producers was $5.93 per ton ($5.77 in 1939}.
See Plate II for average sannual price of bauxite In Arkansas. Table 3 glves range of
quotations on bauxite, 1938-1940. -

Qceurrence, The bsuxlits in Arkansas 1s known to occur only in Saline and Pulaski
countiesa. The knowmn commerclal bauxite is 1limlted to two sress, The most productive
of these has an ares of sbout 7 square miles and 1s 5 mlles esmst of Benton; the other
has en ereal extent of sbout B8 square miles and 13 about 3 miles southesat of Little
Rock. The bauxlite of commerclal grade that has been developed to date 1s, for the
moat part, closely assoclated with masses of nephellte syenite. The bauxite commonly
grades downward into ksolln, the kaolin grades downward into kaolinized syenite which
grades downward into fresh syenlte. Deposita of bauxite of this character not infre-
quently have been transported beyond the syenlite and rest upon. the blue clay at the
top of the Midway formation. Such bauxite 13 known ss "transported ore." Lignite or
lignitic clay commonly lies directly above the bauxlite. The bauxlte ore bodles usual-
ly are gently undulsting and relatively flat; dips over 10° are uncommon. Single de-
posits are usually not more than a few acres in extent. The thickness of the bauxlte
ore varies from place to place, the maexImum thickness belng about 36 feset and the
average between 10 and 11 fest

Bauxite generally is consldered a residual product resulting from the inten=-
sive weathering of aluminum bearing rocks under unusually favorable climatic condl-
tions. In Arkansas, the beuxite has been formed as a result of the weatherlng of neph-
elite syenite and the procesa of its formation Involved the solution and removal of
constituents other than sluminum from this rock.

There are three physicel types of the Arkensass ore {1} the pisollitic, (2} "sponge
ore" or "granite ors”, (3) the mmorphous type or clay. The pisolitic ore 1s the most
common type, and the plsolites (small spherical bodles resembling peas) range ln aize
from less than 0.1 inch to over an inch in dlameter. The sponge ore la less abundant
and except for its porous character has a texture similar to that of nephelite aye-
nite. The sponge ore commonly lles below the pilsolitic ore and grades upward Into 1t.
The sponge ore commonly gredes downwerd into clay (kaolin) which in turn grades into
freah ayenlte. The mmorphous type 18 the least sbundant. It 1a without definlte tex-
ture and resembles clay. This ore is definitely dlastinguished from clay only by chem-~
ical analyses, The principal bauxite mines sre shown on Plate IV.

Production. Active development of the Arkensaa bauxite fleld began ln 1895 with
the purchase of laend end mineral rights only & years after John C. Brannar, State Geo-
golist, had ldentified deposlts near Sweet Home, Pulaskil County. The first reported
production of bauxite in Arkensas was 20 long tons in 1896. Plste I1 shows the an-
nual production of bauxite 4in Arkensas from 1899 to 1940, inclusive. Table 4 shows
the production of bauxite by counties for the same perlod.

Reserves. Bauxite reserves in Arkansas, containing 45 per cent or more alumina
total 21,527,108 long tonas.
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MINING BAUXITE UNDERGROUND BY MEANS OF A SLOPE
FOLLOWING THE DIP OF THE ORE FROM THE OUTCROP,
PULASKI COUNTY, ARKANSAS. Photo by R. W. Smith
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INTERIOR OF BAUXITE MINE, SALINE COUNTY, ARKANSAS.
Photo by Margaret Bourke-White




Locations of bauxite minin

n
Pulaakil and Saline countiss, A

operations

rkansas,
JEII__EEEE
¥ap no.
Owner Quartsr Sec.| T. |R. County
1. Dixie Bauxite Co. NW 3W 19 1N | 11w Pulaskl
2. " " " SW EW 36 1N | 12W "
3. " n " 3E 8W 25 1N | 12w "
4, American Cyasnsmid & Chemical Corp. | S4 NW NE g | 18] 12w "
5. " " b " " NE SW 9 15 | 12w "
6. " " " " " SE s¥W 9 15 | 12w "
7. " . " " " Ex SE 28 | 28| 14W | Saline
8. " " n " " SE NE 28 25 | 14w "
Q. n " " " W SE SW 11 | 25 | 14w "
9. " L " " " SW SE 1L 23 | 14w "
1o, " " " " " NE 3W 24 25 | 14w "
11. " " " " " SW SW 24 25 | 14w "
12, " " " " " 5% NW NE 24 | 25| 14w .
13. Percy C. Upton NW KE 2 15 | 12W | Pulaskl
14. Roy Prewitt SW NE 25 iv | 12w "
15. Dulin Beuxite Co. NE SW 2 15 ¢ 12w "
1s. " " n NW SW 2 1S | 1=2W k4
16. n " " SE SE 24 1N | 12w n
16. " " " KE SE 24 I | 12w "
17. " " " N 34 sw 35 | 18| 14W | Saline
i8. Republic Mirlng & Manufacturing Co. SWsW 10 ] 25| 14w "
19. " n n " " NE NE 14 | 25 | 14w "
20. " " " " " SE NW 14 25 | 14w "
21. " " " " " SW sW 15 25 | 14W% "
22. " " " " " NE SW 16 | 25| 14w "
23. " " " " n NW SE 186 28 | 14W "
24. " f t " " SW NW 26 25 | 14w "
24, " " " " n SE NW 26 25 | 14w "
25. " " " " 1 NE NW 27 25 | 14w "
26. n " " " " NE MW 22 23 | 14% "
27. " " " " " SE SE 22 25 | 14w "
28. " " " " " SW SW 23 23 | 14W n
29. " " " " " NE NW 26 25 [ 14W "
29. " " " " " NW NW 26 25 | 14% "
29, " n " » " NW 3W 26 | 25 { 14w "
30Q. " " " " " NE NE 27 25 | 14w "
31, " " " " " SE ¥NE 27 | 28| 14w "
3e. " " " " NE SE 26 28 ] 14%W "
33. Reynolds Metals Co. aw i2 25 | 14W "
24, The Norton Co, 3% NE 15 28 | 14w by




PLATE IS

BAUXITE MINING DISTRICT OF CENTRAL ARKANSAS
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Table $ . Range of guotations on domestic bauxite, 1938-19408/

Chemlcal
Type of ore speclfications
{per cent)

Prices during year

4120z 8109 1938

1939 1940

Domestic ore (per long ton);
Chemlecal, crushed and dried - 65-58 E/ $6.00-47.

Other grades ~-------=--vv-eu 56-59 5- 8 6.00- 7,
Pulverized and drled ----=---- 56-59 B-12 9,00-12,
Abrasive grede, crushed and

caleined =-------w-we----mn 78-84 ¢/ 12.00-15.

50 §6.00-47.00 §6.00-$8.00
50 6.00- 7.0C  6.00- 8,00
00  9.00-11.00 9.00-16,00

00 12.00-14.00 12.00-14.00

g/ U. 8§, Bureau of Minea, Minerals Yearbook, Review of 19
b/ 8102 not specified; Feg0z, 1.5-2.5 per cent.
¢/ Not specified.

40, p. 635, 1941.

The followlng companies produced or processed bauxite

Amerlcan Cyanamid & Chemical Corp.

In Arkansas in 1941:

Main office: 30 Rockefeller Plaza, New York, N. Y.
Arkansas address: Box 41, Route 4, Bauxite, Ark.

Puleskl County: Rauch (leased), Rauch {owned)

» Heckler,

end Berger {crushing and dryling plant} mines,
Saline County: Fletcher, Townsend, Ozerk No. 24, Ozark
No. 28, Cargill, 0ld Globe, west Bauxite {crushing,

drylng and calcining plant), snd Ssction 28

ing plant for crushing end sintering) mlnes
Produces abrasalve (calcined} and chemicsl ore
W. L. Powers, Supt.

Conaclldated Chemical Induatries.

Maln office: Houston, Texas.

Arkensas address: Route 4, Littls Rock, Ark.
Pulaskl County: Blermasn mine.

Produces chemicael ore.

S. M. Stelling, Supt.

Crouch Mining Co.

(sinter-

Arkenass address: Box 342, Route 4, Little Rock, Ark.

Saline County: Reynolds mine.
Produces sbresive (dry) and chemical ore.
Wm. J. Crouch, Supt.

Dixie Bauxite Co.
Address: Sweet Home

Pulask!l County: Dixle No. 2 and Dixie No. 3 mines.
Produces sbrasive {calcinsd) and chemlcal ore.

J+. Floyd Brown, Supt.

Dulin Bauxite Co.

Arkensas address: 2222 Vance St., Little Rock, Ark.

Pulaski County: Reichardt mine.
Produces crude ore.
Wiliford Olsen, Supt.

19
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Norton Co., The

Arkansea eddress: Box 509, Arch S5t. Plke, Little Rock, Ark,
Pulaski County: Norton mine.

Began operations early in 1942,

J. F. Gibbons, Supt.

Porocel Corp.

Arkanses address; Box 509, Little Rock, Ark.

Pulaskl County: Porocel Corp. plant.

Process crushed and drled bauxlite ore purchased from others.

Republle Mining & Mfg. Co., The

Main offlice: 230 Park Ave.

Arkensas address: Bauxite, Ark.

Pulask! County: Ratcliff-Graves mine.

Saline County: Sectlon 10, Sectlon 14, Section 15-22,
Alexander H11l, Pruden, Davls, Sectlion 26, Bertha,
Nelson, and Sectlon 27 mines.

Produces metallic, abrasive, and chemical ore.

L. R. Branting, Supt.

Iron

General atatement. Small deposits of iron ore 1in the form of limonite, a dsrk
browm to nearly black mineral with s yellowish-brown streak and submetallic to non-
metallie luster, occurring either alcne or assocliaeted with manganese ore, sre found in
various locatlions In Montgomery, Garlend, and Pulaskl counties.

Two deposits of material resembling hematite in physlcal propertlea but contaln-
ing 8.05 per cent of water occur in Montgomery County, N% sec, 29, T. 3 5., R. 23 W.
and SWi sec. 23, T. 3 S., R. 23 W, These deposits are of high iron end low silica con-
tent but the hlgh percentage of phosphorous present has prevented commerclsl exploita-
tion as an iron ore3/.

Another iron-bearing mineral, Pyrite (Fesg), has been found in Garland County SW}
SE% sec. 2, T. 3 5., R. 20 W. in quartzitic sandstone that hes been much deformed and
shattered by faulting. This minersl never has bear used as an ircn ore, 1its chlef
value belng in the production of sulphuric mcid. There has besen no record of produc-

tion in Garland County.

For locations of other 1ron deposlts, see Table & on occurrences of iron and
mengenese.

Lead, Zinc, and Preclous Metsls

Lead and Zinc. Galens (lead sulphide) and sphalerite {zinec sulphide), also known
as zinc blende or black fack, have been reported from one locallty 1n Pulaskl County
and three in Montgomery County. Zinc blende was reported from one locality in Sallne
County. Lead and zinc ores are not of economic lmporteance in the three countles men-
tioned; however, hand plcked specimens have shown e high content of these minersls.
See Table § .

Gold. Nowhere In Garland or Montgomery counties has there been dlscovered a de-
posit containing a sufficlently hlgh average per.ton In gold to pay for treastment.
Indeed 1t may be sald of the gold mines in Arkansas in general that 1t is very doubt-
ful whether a single one of them has ever legitimately returned e slngle ounce of

g/ Penrose, R. A, F.,Jr., Mesngenese, Its Uses, Ores and Deposits: Arkesnsas Geol. Sur-~
vey Ann. Rept. for 1890, Vol. I, 18%1l.
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goldﬁ/. In 1888 the chemiat of the Arkansas Geological Survey assayed 171 specimena
from Puleskl, Saline, Garland, and Montgomery countises, Of these only three (from
Garland County} contalnsd gold. The results of the assays are shown in Teble 5 , to-
gether with other analyses. -

Silver. Silver-bearing ores occur in the four countles of thls report but not In
sufficlent quentities ¢o involve commercisl mining at present prlces. The RKellogg
mine, located in NEi NEi sec. 25, T. 3 N., R. 12 W., Pulsskl County, has been worked
intermittently since about 1B40. The U. S. Buresu of Mines hes a record of production
in 1925 of 3,118 troy aunces of silver, valued at §2,614, which it 1s belleved was de-
rived from lesd ores from Kellogg mine. See Teble 5 for anslyses.

Copper. Very little copper has been produced in Arkanses to date; however, de-
posits of copper are found at the North Mountain mine, sec. 10, T, 4 8., R. 27 W.,
where mangesnese 18 now being mined, and plans for the commerclel exploiteticen of this
copper are being developed. Small quantlties of melachite have been shipped from the
Big Bear mine neer Ferndasle, Pulmskl County, but the mining of thils ore has not proved
profiteble In the past. Copper occurs in essocistlion with other minerals in all four
counties and possilbly may be extracted from other metallic ores as a by-product. See
Table § for analyses.

Manganese

Composition and properties. Four manganese mlnerels, pyrolusite, manganite,
psilomelane, and wed, all oxldes of mangsnese, are found In the counties under dlscus-
sion. Normally the meétallic mangenese content in these minerals 1is: pyrolusite, 60 to
63 per cent; manganite, about €2.4 per cent; psllomelans 45 to 60 per cent. This con-
tent is varisble =8 is the manganese content of the ore which 13 composed of different
assoclations of these minerals.

Pyrolusite, MnOp, 1is one of the most lmportent of the manganese minerals. It 1s
graylsh-bleck to bleck with elther a crystalline or earthy structure and 1s much soft-
er than the other minerals frequently rubbing off on the hands. Menganite, Mngz0z.HgO,
is brittle, 13 maessive or crystslline in form, has & dark steel-gray to iron-black
color eand e reddish-brown or nesrly bleck streak. It is found associsted witk ’"“er
mangenese minersls and frequently alters to pyrolusite.

psilomelane conteins mangsnese in the forms of MnOg and MnQ together with weter
end oxides of other elements includlng barium end potsasium. It is & bleck or steel-
blue mineral, has a brownlsh-blsck stresk,1s massive In siructure, and is dlstingulsh-
ed from the other mangenese oxldes chiefly by 1ts grester hardness. Its usual occur-
rence 1s with pyrolusite. Wad, an impure mixture of mangsnese oxldes, 1s & soft, derk-
brown or black earthy minersl and occurs alone or with psllomelene and wlth the iron
oxides, limonlte and hematite.

Uses. The chlef use of mangsnaese is s an alloy with iron to be employed in the
making of steel and for thls purposs it 1s delivered to the steel producers 1Iin the
forms of ferromanganese, contsinlng 78 to 82 per cent manganese and 8 to 15 per cent
iron, end as splegeleisen conteining 18 to 22 per cent manganesse and 70 to 80 per cent
iron., Other uses are as an oxidlzer in dry batterles, for docolorlzing gless, a3 a
drier in paints, ss coloring material in pottery, tile, brick, and scme types of cloth.
Other non-ferrous alloys are made by combinlng menganese wilth copper, alumlinum, zine,
tin, lesd, magnesium, or slllcon.

'_/ Comstock, Theo b., Report upon the jeology of Western Central Arksnses, with es-
pecial reference to Gold end Silver: Arkansss Geol. Survey Arn. Rept. for 1888,

vol, I, 1888
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Prices. According to the TU. S. Bureau of Mines, Minerals Yesrbook, Review of
1940, "Prices for domestic metallurgical mangenese ore are not cuoted, but in 1940 the
average value of ores reported to the bureau wes about 50 cents per long-ton unit for
ore conteining 35 per cent or more Mn." Xost of the mangesnese used in the United
States has been imported; however, since the present war has greatly increased the de~-
mand for menganese and at the same time has mede 1t practically lmpossible to lmport
it in eny grest guantities,greet impetus hes been given to the development of domestic

deposita.

The Metsls Reserve Company, United States purchaslng agency, issued the followlng
schedule of prices and grades for domestlc producers on May 4, 194%2:

Blgh Grade Low Grade A Low Grade B

Manganese---Minimum 48.00% 44,00% 40,00% &/
Aluming----- Max imum 6.00 10,00 No maximum
Iron----=~=- Maximum 7.00 10.00 No maximum
Phosphorous-Maximum 0.18 0.30 0.50%
Silica-~-w=- Max fmum 10.00 15.00 No maximum
Zing--==~~=- Maximum 1.00 1.00 1.00%

Price: Effective May 4, 1942, contracts wlll be conaldered on
the following schedule for domestic ores, within continental United
States (excluding Alaska); all prices per long ton (2,240 pounds) of
dry weight, f.o.b. cars at stockpile designated by Buyer.

"High Grede"- Base price, $48,00 per long dry ton for ore contain-
ing 48.0% manganese with an increase of one dollar {$1.00) per ton for
each unit (22.4 pounds) in excess of 48.0%; fractions proreted. "High
Grade® cre contalining not leas than 48.0% mangenese but otherwlse fall-
ing below specifications will be accepted subject to penaltieaE/.

"low Grade A" - Base price, $35.20 per long dry ton for ore con-
taining 44.0% manganese with an increase of elghty centa ($.80)per ton
for each unit (22.4 pounds) in excess of 44,0%; fractions prorated.

"Low Grade B" - Base price $26.00 per long dry ton for ore con-
talning 40.0% manganese with an Iincrease of sixty~five cents {$.65)
per ton for each unit (22.4 pounds) 1n excess of 40.0%; frections pro-
rateds/,

in addition to the above prices, an sllowance will be made for
each long ton shipped equal to the freight tarlff per long ton from
deller's nearest convenient rmil ststion to Buyert's stockplle.

The cost of sampling and analysis by the Buyer, welghling, and un-
loading onto stockplle will be for the eccount of Buyer.

Each lot of ore delivered pursuant to a contract will be graded
in sccordance with the specifications hereinabove setforth, snd the
price to be pald for such ore shall bve governed accordingly.

8/ Under "Low Grade B", manganese ore will be sccepted to 35.0¢ min-
{mum with e penalty of $1.30 per ton for each unit (22.4 pounds)
less than 40.0%; fractions prorsted.

9/ See Metals Reserve Company releasse "Information Concerning Pur-
chase of Domestic Mangsnese Ores,™ May 4, 1942.

Occurrence. Mangsnite, pyrolusite, psilomelaune, end wad, the four manganese min-
erals found in the four county ares, are secondary deposits. Primsry mangsnese is
present in mosat igneous rock, but 18 not concentrated 1n any eppreclable amount. Con-
centration depends on secondary procssses of solutlon and redeposition in the forms of
mangenese oxides. Elther thermal solutlons or meteoric ground waters mey be the agents
of redeposition which ordinarily takes place along fractured zones, in joints, and in
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cavities in the bedrock. The world's cutstanding deposits of manganese are of sscond-
ary orlgin.

Scattered through hard novacullte, in many places occurring in bedding planes and
joint cracks or forming s cement In novaculite breccis, menganess minerals are present
here as coatings, nodules, pocket fillings, and veins. Iron oxldes and manganese ox-
ides frequently sre mixed intimately due to the similarity of origin., The most common
materisl associated with the lron and manganese minerals, other thean novaculite, is

clay.

Occurrencesa of mangsnese minermls in Montgomery, Garlend, Saline, and Pulaskl
counties are shown 1n Table § .

Production. S8lince very little high-grade ore (48 per cent or mors Mn), which is
generally used in meking standard "ferro" grades added 1in steel manufacturs, 1s found
in the United States, manganese producticon heretofore has besn limlted. According to
the Bureau of Mines Minerals Yearbook, Review of 1940, "mangenese mining in the United
States lmproved aomewhat in 1940 but supplied only 3 per cent of the spparent domestic
comsumption and less then 1 por cent of the world output.”

The recent impstuas glven by the war +to the sesrch for domestic mengenese re-
gourcea has alded the development of deposits In Montgomery County, which previgusly
Tecelved little attentlon ea far es commerclal exploltation was concerned. At present
the ores are belng mined and stockplled.

Companlies and individusls now operating include the Dixie Mangansse Corporation
with holdings on Sugartree Mountaln {seca. 17 and 18, T, 4 3., R. 27 W.} and on Polk
Creek Mountain (sec. 13, T, 4 S., R. 27 W., sand sec. 18, T. 4 5., R. 26 W.); M. C.
Stenger at North Mountaln mine (sec. 10, T. 4 S., R. 27 W.); end the Montgomery Man-
ganese Corporatlion 1n sec. 16, T. 4 8., R. 25 W, Psllomelane 1s being mined at Pidgecn
Roost Mountain Dby Mr. Plemmons, englneer for the city of Hot Springs, sand at Nelason
Mountaln by Mr. Hamby of Glenwood, Arkanssas. Captaln Elmer Bird l1ls operating at Fod-
derstack Mountaln, near Cadde Gap. In 1940, the North American Manganese Corpora-
tion began working the old Fagan mine in Pike County just across the Montgomery County

line.

This area probably will assume Increaslng importance =as the demand grows for do-
mestic manganese for productlion of war materiala,

NON-METALLIC MINERALS

Barlite

General statement. Barite, BasS(y4, 13 a colorless, white or light shade of blue,
yellow, or red minersl, transparent to opaque, with a vitreous luster. The chlef use
for the Arkansas production of barlte is to weight muds used in driliing oll and gas
testa. Other uses ere in the refining of sugar, as & white pigment, and to give welght
to cloth and paper.

Small amounts heve been found in veina with celcite or in llmonite deposlits in
Pulasaki, Saline, Garland, and Montgomery counties, but the mineral is too impure and
in too smell quantlities to be of any commercisl value. One cccurrence of this has
been located in Montgomery County, NWi NE: sec. 24, T, 4 8., R. 27 W., where berlte
underlises a limonite deposit.

Barite deposits of commercial value occur in Hot Spring County and there 1s a
posslbllity that additional deposits may be found in Garland County.
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Bentonlte

Composltlon and properties. The term bentonilte usually refers to s clay-like mg-
terial which 1s composzed chiafly of montmorillenite, (Mg,Ca)O.AlgOg.53102.nH20, but

beldellite, Alp03.38102.nHz0, may be the chief mineral constituent.

-Bentonites aere divided into two general classes: {1) those that absorb large
quantitlies of water, swe¢lling enormously 1in the process, and that heve the property of
remaining in suspension in water; (2) those that absorb practically no more water than
ordinery plastic clays or fullers earth, do not swell noticeably, and settle rapidly
in water. There are some intermedlste gradations,

The known Arkansas bentonite deposits belong to the second clasgs. The material
1s yellowish with a slight green cast. It 1s always damp when enicountered, has 1little
plasticity, and the physical characteriatics are somewhat simllar to those of compact
cheese. The materlel ls brittle and commonly bresks with a conchoidal or shell-like
fracture. When drled it hardens, cracks, and becomes creamy white. The followlng
chemlcal snalysls of bentonite from the Palmer deposit is given by W. F. Msnglesdorf.

Per cent

Loss on ignltion (1029 C, to red heat) . . . , . . 10.52
Silica (5102) . . . . & v v v v e e e e e e . 58,30
Alumina {B1l203) . v v v 4 v 4 v b v h e e e e e 22.58
Perric oxlde (FepOz) . . « « ¢« v v 4 v & & « v o & 6.10
Titanlum oxide {(T102) . . « + & v v ¢ o 0 v o . .11
Caleium oxide {CaQ0) . . « + & v « 4 & & & 2 & & & .02
Magnesium oxlde (Mg0) .+ « v & & & & o 4 ¢ o o & & 2.18
69.91

Uses. The most lmportant uses of bentonlte are for clarifying mineral and vege-
table olls, fats, end greases, sand &3 an ingredlent of molding sands. Other uses are

listed balow.

1, As a thlckener in drilling mud used in drilling oil wells.
2. For stopping water flow or leakage 1in enginesring works.
3. In laundries, for washing heavlily soiled articles.
4. As an additlive plasticlzing and bending agent to improve
burned clay products.
5. As a bonding medium in sound Insuleting blocks, plasters,
and cements.
6. Az e standard suspending, spreading, and adheslve agent in
horticultural sprays and insecticides.
7. For clarifying turbld waters and purifying sewags.
8. For emulslifylng asphalts end other weter immiscibles.
9. As en admixture 1in concretes.
10. To inhibit the gumming of screena 1n dewstering wood pulp.
11. To gelatinize wet-mash poultry foods.
12. FYor clarifying wines,
13. 1In cosmetics and pharmaceutlicals.

Prices. Table 7 shows the averege annual price of bentonite 1in the United
States, per short ton, from 1933 to 1940, inclusive.

Occurrences. Table 8 shows the known deposits of bentonite In Seline County.
The occurrence of bentonite has not been reported from the other counties covered in

this report.
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Production. The Palmer deposit was mined intermittently 1in 1904 and 1905 by the
Fullers Earth Company of America., According to locel residents, about 250 tons were
removed. Robert V. West of Tulsa, Oklashomsa, worked the Palmer and Long-Bell depoalts
from 1933 to 1939, inclusive. These deposits have been worked, also, by T. P. Fosater

of Little Rock.

Teble 7_ shows the productlon of bentonite in Ssline County since 1933:

Table 7 . Production end vaslue of bentonite in Ssaline
County, 1933-1940

Production Average price Estimated

Yoar short tOnsg/ in U. S.E/ value
1932 200 $8.48 $ 1,652
1934 525 6.68 2,171
1935 674 6.65 4,482
1936 1,283 7.69 9,866
1537 695 7.65 5,317
1938 307 7.14 2,192
1939 ) 7.75 -
1640 e/ 7.64 -

3,484 §25,720
5/ According to severance tex reports flled by producer.
b/ According to U. S. Bureau of Mines.
¢/ Kot reported.

Bullding Stone

Composition and propertles. Durability and appeasrance ars the most important
qualities demanded of buildlng stone. Hardness, toughness, poroslty, and reslistance
to chemical and physical weathering are factors which determine the durabllity end a
number of chemical and physical tests mey be applied to define these factors. Ease
of cutting and dressing the stone, and color end texture are other consideratlons.
Obaservation of a partlicular type of stone over a perlod of years 1s the most aatisfac~

tory test.

Building stone quarried in these four counties conslsts of sandstone and syenite.
Novaculite is used for oll stones and rallrosd ballast and 1s discussed under the sec-
tion headed "Novacullte." A separate sectlon is devoted to llmestone.

Uses. The most important uses In constructlon are in retalning walls, founda-
tions, residences, public buildings, snd as veneer rock or flagging. ©BSyenlte, common-
1y called "granite™ because of the similarity of physical propertles, 1s used exten-
sively as riprep. Large smounts of both ayenite and ssndstone are crushed and used in
road construction and for other purposes.

Pricea. Rellable prices of btuilding stone are not available; however, according
to state severance tax figures, the sverage velue of stone produced from this area for
the perlod of 1923 to 1940, Inclusive, iz $1.21 per short ton. This value lncludes
stone used for rosd construction, but does not 1include novecullite. Production and
value of stone produced in Garland snd Pulaski countles are given in Table 9 .
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Table 9 . Stone produced in Pulaskl and Garland countles,

1923-1940
Pulaskl Garlandg

Production Production
Year Short tons Value Short tons| Value
1923 226,755 $ 306,119 %
1924 306,843 432,649
1925 218,450 286,169
1926 174,821 230,763
1627 249,693 277,159
1928 208,420 250,104
1929 286,752 321,174
1930 389,023 420,145
1831 230,973 235,283
1932 125,093 138,853
1933 92,425 104,655
1934 97,677 109,398
1935 122,618 137,668 988 1,284
1936 193,131 216,307 62 80
1937 235,049 256,203 369 425
1938 251,588 314,485
1939 199,381 203,218
1940 322,028 409,579

3,931,030 4,737,931 1,419 $1,789

Qccurrenceo.

neasr Llttle Rock, althougl some

Most of the syenite \is

has been

obteined from the
quarried at an exposure near Bauxite.

Fourche ¥ountain district

Sye-

nite 1s quarriable near rfotash Sulphur Springs, but no production has bLeen reported
from this sres. The sandstone quarried has been from the Atoke end Jackfork formstions
and from the Hot Springs sandstone member of the Stanley shale., Locstions snd descrlp-

tions of quarrles sre given in Table 10.

Produchion. The tolal production of stone from the four countles, according to
geverance tax reports, 1is 3,932,449 short tons. This figure is not limited to tulld-
ing stone, but excludes novacullte production, '

Clay

Compoaition snd properties. The term Yelay" is used 1n 8 rather broed sense to
include materiel which is plastic when wet, when shaped and drled will retain its
shepe, snd when fired to full redness becomes hard ang stone-like.

Sirce clay is derived from the decomposition of rock, lts compesition verles to o
certain extent; hLowever, the principal constituents of sli clays are hydratec sluminum
sllicates, The more pure of these bkeve & composition resembling thet of kaclirite,
E42108450g. Common impurities sre quartz, hydreted sillces, feldspers end other silli-
cates, 1ron oxides, vsricus forms of mica, elurlnum cxides, tltsnium oxicde, calclte
and otler cerbenates, oxldes of manganese, and organic matter. The quentity end neture
of these present In any particuler clay determine to a lerge extent its priyslcal prop-

erties and 1lts value.

Plesticity, which is en essential property, is probably due to the size snd shepe
of the pesrticles end to the percentage of colloldel matter contsined. The emount of
shrinkege during firing or sir drying 1s an immportsart conaideration snéd depends on the
meisture content and perticle size. Carbonaceovs matter, sulplur, or cerbon ¢loxice
which sre given off during burning alsc incresse the shrinkage.
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Other guallties which are importent in determining the commercisl use of the clay
include the color and color changes on firing, and the fusitllity.. Iron oxides form
the prominent ccloring agents. Porosity has an Important influence on the drying and
burning processes and proper tensil strength 1s necessary 1if the clay 18 to withatand
molding. Cleys frecuently are blended 1n order to obtain the deslired combination of

properties,

Commercielly, clays are classifled =sccordlng to use, =snd include: chine clay,
ball clay, slip clay, refractory or fire clays, stonewsre, tile, sewer plpe, and brick
clays. These cleases overlap to a certaln extent as one c¢lay may have a number of
uses or one product may be made from more then one type of clay; however, Iin gerersl
the classes deslgnete clays having specific propertles,.

Uses. Most of the clay mined In Arkensss 1s consumed in the menufacture of brick,
sewsr pipe, and building tile. The most important ceramlc uses of clay (mslde from
the above products) are in the manufscture of refractorles, pottery, and stonewars.
In additior to these,clay has a great many non-cersemlc uses including flller and coat-
ing materlal in paper manufacture, filler in rubber goods, some textlle fabrics, and
other products, and as s mild abrasive.

Occurrence. Deposlits of several varleties of clay which can be used for many
different purposes mre found ln Puleski and Saline counties. In the northwestern parts
of these countles Psleozcle shales are potentlisl sources of meterisls for clay prod-
ucts. In the southesstern areas, sedimentary and residual clays of Tertiery and Qua-
ternary age are of considereble importance.

Sedimentary clays of the Mldway formation have not been found valuable for ceram-
le purpecses; however, llttle work has been done, as yet, to discover other uses. It
1s posslible that efforts to find uses for ths blulish clay which occurs 1n consider-
able thickness at the top of the Midway formation would prove worth while. This clay
hes been referred to as & "Joint clay," becsuse of the manner in which cracks occur on

drying.

In the vicinity of Benton, Saline County, the sedimentary clay of the Wilcox for-
mation has been used widely. This cley is more or less refractory and appears to be
woll edspted to the manufacture of art pottery, open stoneware, refractory brick, face

bricik, and tile.

Residual ksclins are present in the vicinity of Little Rock, Bauxite, and Mabel-~
vale. They are sssoclated with the basuxite deposits in these ereas, snd are a product
of the weathering of the nephellite syenite, into which they commonly grade. In sec.
16, T. 2 8., R. 14 W., residual clay forma a relaetively thick mantle over the syenilte,
The physical properties and ceramic possibilities of this class of clay have not been
studied adequately.

Near Hot Springs, Garland County there are decomposed Paleozolc shales which pos-
8ibly are of ceramlc wvalue, but 1little has been donse to determine thelr utility. Clays
cccurring in Hot Springs Natlonsl Park are not of such velus as to Justify damage to a
publle park.

A peculliar form of kaolinlte to which the name rectorite has been given, 1s found
in Garland Gounty in sec. 27, T. 1 N., R. 19 W. This materlal is tough and leathery,
but 1t has the smooth, soapy feel charecteristic of the kamolins and of ateatits. It
occura 1n assoclation with the Ordoviclen sandstones of the region, but the deposita,
8o far as known, are only about a foot thick. Rectorits, as it comes from the ground,
ranges 1n color from pure white to reddlah-brown. Although rectorlte ia not kmowm to
have eny practicel commercisl value st present, it i{s mentioned here as of sclentific
intereat and of posaible future importances.
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Tabla 12, Resulta of ceramic lsbormtory teats on glays from 3aline and Garland countissl/

Tacation ol irsd Froperties Fired Froperties
©
- = U .
3 P ENY HER
- @ o« k5 [} agead
ST E Wog | ne Lol A

o 5 AN E T EREREL: «| W3 a

e buwo "Eu 4894 - ¢ Usss for which the

it Siy |hgy |23 22| 3598 sixpls eppenrs

’J‘! E Sec.  T. il Colaor Toaxtutre Aoerkablllty gnd |EE8|sAAT Drying behavior L3 ® L& | oolor at conas to be ld.p:-.b:_.g_

GARLAND COUNTY
- 11w 20 18 19¥ ]Black, lig- Very fine| Good plastle 24.0 10.8 ae Scms warping, ne 03 helow Buff 03 to 2 |Low=fired face brisk.
nitie cracking Dark
gray 4 to 8
G- 2f KW 20 15 19W [CGray VYery fine | Brittle 27.1 12.7 70 Conalderabla warp-| 03 below Buff O3 to 2 |Low-fiped face brick,
ing, no ¢racking 2 Dark
gray 4 te 8
SALINE COUNMITY

S5-12 (M 5 15 14% |Gray Cearas, Tough, falrly 15.2 7.2 70 Slight warplng, 0L |03 to 4 |Tan O3 to 2 | Common brlek, possl-
asandy plastic no cracking Red 4 to 8 |bly face brick or

tile.

§-14 | &% 16 13 15W |Red Shale Mediun plestic, 36.3 30,7 333 Ho warping, neo B |03 to 8 |Ten O3 to 2 |Pace brick, hollow
coaras, moelded wall eracking Red 4 to B8 |tils, or drain tlle.
fine grit Blaek 1C

S5~ g NW 5 23 12W |Gray Flae very atlcky 24.5 27,8 £62 [Regular warping, 2 |01 to 10 |#hite 03 to 2 |Face brlek, sarthen-
grain, plastie no sracking Light wara, or atonewara.
1ittls buflf 4to 6
Erit Buff 8 to 12

5- 5| N¥ 28 23 120 jLight pink- | Medlum 3ticky plastic, 24.3 28,0 437 |[Regular warplng, 4 |01 to & |Buff O3 to 4 |Face brick or esrth-
ish ten gralned, hmoldad well no eracking Tan 6 to 12 |enwars.

8- 7| ¥W 35 25 12W |Gray, lron Coarss-~ ¥adizm plaatlie, 25.6 26.8 338 Irregular warping,| 12 2 to 12 |Tan 03 to 2 {Cowmnon brick or
atainsd gralned, mo)ded wall no cracking Red 4 to 12 [drain tlle.

andy

5-20| sE 27 23 14W [Cream Coaraa, flot plastic 33,1 9.4 23 Falr 10 8 to 12 |White 03 to 12 {Posslbls rafractory
aandy use.

S- 5{ NE 12 235 15¥ [Light gray, Fipa ta Goed plaatlelty, 25.7 18.3 74 Some warping, no 8 4 to 12 [¥hite 0L to 6 |White waras {pottery,

iron ataelned| medium molded well crazuing Light earthenwars, porce-
uff 8 to 12 |lain, or refracto-
rios).

5- 2| NW 14 28 15% | Pinkiah tan | Very Vary plastic, 32.2 26.2 130 Irregular warping, 2 |01 to & |White 03 to Q1 |Face brick or low-
amooth, molded well no eracking Buff 2 to & [fired pottery.
fine aray 8
graiped,
no arit

5-21| MW 8 28 16W |Yellow-tan Shals, Vary plastic, 26.7 28.% 317 |[¥n warping, no 5 |0l te & [Red 03 Common brlck.
fine, molded wall eracking Tan Q1 to 2
sandy it T.] ¢ to 8

Black 0
{overfirad]

S-£2]{ NE 13 23 16W |Gray to tan | Shele, no| ¥edium plastic, 25.5 11.0 71 {Remular warplng, 2 j03 ke 4 |Puff 03 to 4 |Face brick.
grit molded wall cracklng on Tan 6

crosa-gactlion

S-10| HW 5 35 1l4W |White Vedium, vedlum plastic, 26.% 16.2 123 Mo warping, na ] 2 to B |White 01 te & [Low-fired white
with fine | melded wall cracking Light wares, face briek,
3and bufl 8 to 12 Jor rafractories.

S-30| NW 5 33 14W |Black Falirly Good plaatlc 30,0 23,86 254 ¥o warping, no 4 |03 to & |Tan 01 to 2 |Common brick, low=-
fine, eraciing Hed 4 to 0 |grade face brick.
Aandy Rlack 10

8- 6| NE 6 35 14% |Gray, tan Coarse- Flastle, tough, 24.0 19.7 143 No warping, ne ab- 4 te 8 |Bulff O3 to 4 |Face brick or common
mottled grained, moldad well cracklng ova Tan 6 to 12 Jbrick.

sandy 12

8- B[N 9 35 149 (Tan Fina, VYery plastie, 35.0 411.8 231 81light warplng, 6 |01 to 6 |Red Q1 to 2 [Commen brick.
allghtly { stleiy ne cracking Dark
gritty ped 4 to 6

Black B
[{cverfired)

5- 4] 5w 3 35 15% [Gray, some Nadivpu- Sticky plastic, 20.4 9.7 362 |siight warping 4 |03 to 12 [Puff 03 to 2 |Face brick, hollow
iron ataips,| grained, | mclded well and slight Tan 4 to 12 |tila, or draln tile.
organic gritty cracking
matter

S-26{ NW 1 33 1&W |Pale rod Fins Sticky plastic 24.6 26.8 485 - a 4 to 10 |Tan 03 to 2 |Face brilck, hollow

Rad 4 to 12 |tile.

§-26| NE 2 35 16W |%ray Coarae, Falrly plastic 19.9 15.§5 32 Littla warping abe 4 to 12 |Buff 03 Pace brick.

sandy ove Tan Ol to 4
12 Red § ko 10

S-27§ S5W 1z 35 16W (Gray Coerae, Plastic 25.5 21.¢ 520 |Scme warping, no 6 [2te & |Tan 03 to 4 |Face brick.

aandy eracking Red 6
Black 12

3-28| X 24 33 16W |Tan Cearse, Plpatlc, taigh 20.5 43.2 331 He warping, no 12 4 to 12 |Tan 03 to B [Cosmmon brick, low-
sandy cracking Red 10 to 12 [grade face brick.

1/ 5tate Mipersl Survey.
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Clays are not wldespread in Montgomery County, but clay shales may have value in
some locellities. Alluvial clay elong the Cuachita River near Story has been used for
stoneware.

Occurrences and analyses of c¢leys in Pulaski, Ssline, and Garlsnd counties, ars
shown in Teble 11,

The results of tests run by the Ceramic Leboratory of the State WPA Mineral Sur-
vey on clays from Saline and Garland counties are given in Tsble 12.

Production. Hecords of the production of clay and clay products by countles are
not avallable prior to 1923. The following Table 13 shows the production of raw clay
in Saline County by the Niloak Pottery Company:

Tableld . Production and value of reaw clay in Saline County,

1923-1940
Production Estimated|

Year Shert tonaE/ Value
1923 1,651 $ 3,945
1924 1,711 5,388
1925 1,494 3,123
1926 o37 2,070
1927 5656 1,378
1928 1,010 2,191
1929 5,779 12,020
1930 331 639
1931 585 1,346
1932 529 877
1933 638 1,346
1934 731 1,294
19356 650 1,287
1938 491 973
1937 71 141
1938 b/ ---
1939 049 1,880
1940 b/ ———

18,122 $37,898
E/ According to severance tax reports flled by company.
b/ Production not reported.

Cley was produced for the manufsascture of brick in Puleski County In 1923, 1924,
and 1925 by the Arkensas Brick end Tlle Company and from 1526 to 131 by the Acme
Brick Company. No production has been reported since 1930. Totsl productlon is shown

in Table 14.

The Niloak Pottery Company in Benton, Ssline County, is the only producer of clay
products et present 1n the area Included in this report. Both srtwere snd stoneware
are manufactured, The normsl dselly production of Nilcak artware is rated at sbout
1,000 pleces, and the plent haa a dally capscity of 600 gallons for stoneware and
esrthenware,

S3ix sources of clay supply the plent of the Niloak Pottery Company. Part of the
clay now used is purchased from the Acme Brlck Company and comes from thelr large clay
plt at Perle, nesr Malvern in Hot Spring County. A sedimentsry claey in the Wilcox for-



b6
mation is used as it 1s plastlec, refractory, light-gray to white, and burns to a light

buff. Some of the clay used comes from the "Leach pit™ in Benton, also a sedimentary
clay of the Wllcox formation.

Table 14. Production and value of brick clay in Pulaski County,

1923-1930
Production Average value| Estimeted
Year short tons®/ | M. brickd/ tn U. 8.2/ value
1923 52,257 20,903 $12.07 $ 271,112
1924 51,580 20,632 12.10 249,647
1925 74,385 £9,754 11.71 348,41¢
1626 80,838 32,335 11.73 379,290
1927 50,370 20,148 11.10 223,643
1928 43,757 17,503 10.81 189,207
1929 64,741 25,896 10.66 276,081
1930 20,637 8,255 10.30 85,027
438,565 175,486 $2,022, 396
E/ According to severance tax reports flled by companies.
E/ Estimated by sasuming 2.5 short tons of clay equal one
thousand brick.
¢/ According to U. S. Buresu of Mines.

Fuller's Earth

Composition and properties., Fuller's earth reaembles’other clays in 1ts chemical
content; however, it contains s much higher per cent of water than ordinary clays. Its
outstending characteristic end the one which determines 1ts commerclel value 1s the
abillty to absorb the baalec coloring matter from various fats and olls, The clarify-
tng value of fuller's earth cannot be told by chemical asnslysls but must be determined
by lasboratory tests under conditions as nesarly as possible iike those of large scale
operations, Comparative cotton seed oll values of fuller's earth from Sallne and Pu-
laski counties are given in Table 15.

The Sallne County fuller's earth depcsits are slteratlion products of baslc dikes
and the original texture of the dlkes 1s often well preserved. The materlial 1s yellow-
1sh or reddish-brown nesr the surface, but below the surface the color ranges from
light-gray to light-olilve-green. The degree of aslteration decreases with Increasing
depth, and the clay becomes less plastlic and harder as the unaltered dike materiel is
approached. Calclite, gquartz, chelcopyrits, pyrite, and limonite are present in small
quantities in the fuller's earth.

Uses. The most important use of fuller's earth is that of clarifying or flltering
animal, vegetable, end mineral olls, fats, and greases. It also is used as a constit-
uent 1n some tollet articles eand drugs, and s small amount is consumed In the fulling
of cloth. The Saline County fuller's sarth has been used princlpally for clarifying
cotton seed o01l, lard, peanut oll, tallow, and stesrin.

Prices. The aversge price of fuller's earth I1n the United States, according to
the U. S. Buresu of Mines, 1n 1940 was $10.03 per short ton.

Occurrence. The first dlscovery of fuller's esrth in the United States was made
in Pulaski County near Alexander, 1in the SWi SEi sec. 8, T. 1 S., R. 13 W. The re-
sults of tests, however, did not prove altogether asatisfactory. Three ensalyses of
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earth from this deposit are glven ir Table 16§/.

Table 16. Analyses of fuller's earth from SWi SE} ssec. 8,
T. 1 8., R. 153 W., Pulaskl County

Silica | Alunina | iron Lime | Magnesia | Potash| Soda

No. 5102 Al203 Fe203 | Cal MzO0 K20 NagO
1 62.92 18.24 7.62 .76 1.77 «54 1.44
2 63.19 18.76 7.05 .78 1.68 .21 1.50
3 64,38 17.29 8.25 | 1.11 .80 42 1.41

The developed deposits of fuller's esrth In Arkernsza occupy an area about 3 square
miles in Saline County along the Missourl Paciflc Railrosd st Olsen Switch, 7 mlles
west ¢; Benton., The country rock in thls ares is shele which i1s cut by baslc and aye-
nite dikes ranglng in width up to 9 feet, The most important dikes have a maximum
width of about 43 feet. None of these dikes is lmown to be of greater length than
one-helf mile. The basic dlkes heve mltered to fuller's earth to a maximum known depth
of 180 feet, but in most cases the alteratlon zone is much shallower. The dlkes strike
in & northeast dirsction, and dip to the southeast at angles of 45° or more.

Production. Figures on fuller's earth production in Arkensas previous to 1906 are
not aveileble. It has been steted by Miserﬁ/that Arkernsas was the second largest pro-

Table 17. Production and value of fuller's earth
in Saline County, 1901 to 1922

Production
Yenr short tons Value
1501 a $ -
190¢ E// -
1906 4,613 46,599
1907 4,901 36,273
1908 1,400 16,800
1909 2,314 18,313
1910 2,563 29,137
1911 1,004 10,040
1912 1,004 12,048
1913 8/ -
1914 a/ -
1915 a/ -
1916 s/ -
1917 a/ -
1918 a/ -
1919 a/ -
1920 a/ -
1921 a/ -
1922 a/ -
17,799 $169,210
5/ Small quantity produced but figures not avallable.

g/ Branner, J. C., An esrly discovery of fuller's earth 1n Arkansas: Amerlcan Instl-
tute of Mining Englneers Transactlons, 1912.

g/ Miser, Hugh D., Developed deposite of fuller's earth in Arkensas: U. 8. Geol.Sur~-
vey Bull. 530-q, p. 219, 1513.
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ducer of fuller's earth in the United States during the years 1904, 1905 and 1907 snd
that durlng the years 1909, 1910 and 1911, Arkensas was the thira largest producsr

The flgures avallable on the production of ruller's earth in Arkensaes according to th;
U. S. Geologlcal Survey aeare given in Table17. No production is on record at the
preaent time.

Gravel aend Sand

Composition and properties. Gravel may be defined ss unconsclidated or loosely
consollidated granular rock material Ilner than 3% inches wand coarser than one-fourth
of an 1nch in diemeter. Ssnd consists of s3imilsr unconsclidated granular rock me-
terial finer than one-fourth inch and coarser than 200 mesh. Gravel is commonly com-
posed of several kinds of rock types mnd 1t usuelly contains some ssnd or sven clay.
Most sand 18 composed predominantly of quertz grains.

Uses. Highway construction and the bullding trades consume the principal produc-
tion of gravel and sand. Both commonly atre used as conatltuents in conerete. Gravel
1s widely used as s surfsce materlsl for roads, and some 1s used for railrosd ballast.
Sand 1s an essentisl constituent of mortar end plaster, and has a wide varlety of
minor uses 1including ssnd for foundry use, manufacture of glass, friction sand uvsed
chlefly by the rslliroads, and sbrasive and fllter sand.

Prices. S8end used for commercial operations in the United States during 1940
ranged from 27 centa per short ton for rsilroad ballest to ¢1.77 per short ton for
clsss send. Building end paving sands averaged 52 snd 53 cents per short ton respect-
lvely. The average price for all sand wused in commercial coperations was 63 cents per

sihort ton.

muring the same pericd, gravel ranged from 33 cents per short ton for raliresd
Lallast to 65 cents per short ton for bullding gravel. That used for paving averagsd
59 centa per short ton. Fifty-six cents was the average price per short ton for sll
commercial grevel aold or used in the United Stetes during 1940,

Tho following Table 18 glves figures on sand snd gravel production in Arksnsss
during 1940, based on use of the materlals.

Teble 1£8. Sand and gravel sold or used by commercial producers In
Arksnsas in 1940, by uses a/

Value
Short tons Total Aversge
SAND
Glass Small smount
Building 235,653 $126,108 5 .54
Paving 150,945 69,543 .46
Engline small emount
GRAVEL
Bullding 89,217 { 67,075 § .75
Paving 338, 602 207,504 .62
Rallroad Bellast 548,968 149,329 27
Other 28,290 10,858 .38
la/ U. S. Bureeu of Wines, Minsrals Yesr Book for 1940, pp. 1162-
1186, 1941
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Qccurrence. Extenslive bedded Tertiary gravels occur in southeastern Saline Coun-
ty. Other gravel deposits occur in streem and river beds and flood pleins and as
pledmont talus slopses.

Data on gravel deposits are glven in Table 19. The locations of these and other
deposits are shown on Plate V.

Fine-grained sand, relatively high in sillca, 1s present ln the Wilcox formation.
Tr's asnd 18 well exposed st Whitlock Spur near Bryent, Saline County. It has possl-
vle value as an asbrasive, rrictlon, or filter sand.

Production. MNearly all of the sand produced from the four countles discussed has
corme from the Arkansas River in Pulaski County, =and by fer the greatest productlon of
gravel has come from the bedded gravels of Saline County. The production and valuse of
gravel and sand by years from 1923 through 1940 1s zlven in Tebles 20 and 21, respect-
ively.

Following is & 1llst of the gravel end sand producers 1Iin Saline, Pulaskl, and
Montgomery counties in 1041:

Sallne County
Name of compsny: Benton Gravel Co.
Offlce Address: Box 735, Pine Bluff, Ark.
T.ocation of Plant: Edge of town of Benton, Ssline County
¥aterial produced: Clay surfacing gravel.

Pulaskl County
Name of company: Big Rock Stone & Materisl Co.
Office Address: Little Rock, Ark.
Locstion of Plant: Little Rock, Ark.
loterial produced: Washed river channel sand from Arkenssa River.

Name of company: J. B. Sprick Co.
Office address: Llttle Rock, Ark.
Locatlion of plant: Unknown.
Material produced: Unknown.

Montgomery County
Noame of company: Fope Brlck Works.
Qfflce Address: Hope, Ark.
Location of plant: Junction Spur near Glenwood, Ark.
Materiel produced: Sand and grevel from Caddo River.
Plant mbandoned in 194l.

Limestcone

Compoaition and properties. Limestone 1z a sedlimentary rock composed essential-
1y of celcium caervonate; however, in additlon to this, & grest many llmestones con-
tain lerge percentages of the double carbonete of magneslium end celclum. Other im-
purities which may or may not be present are iron oxides, iron carbonste, silica,
carbonaceous or bituminous matter, and clsy minerals. If pure, limestone 1s white,
but it 13 found more commonly 1in buff, gray, or black colowrs. It varlies also as to
texture snd hardness,

Uses. Table 23 shows the uses for which most of the limestone was produced 1n
1934, snd the comparastive value. Limestone from these countlies may be used as riprap,
a3 crushed stone, and for sgricultural purposes.

Occurrence. The Midway, a fossiliferous llmestone of marine origin, outcrops in
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FULASKT COUNTY

1 SW SW 30-2N-11W = - - - - - - - - - - - - - Haz not been prospected. Possibly 20 acres at each
ond and along scuth slope
of a ridge with consider-
able surface gravel prin-
cipally of hard rounded
sandstons.,

2 KE SE 24-1N-13W - 100 €.0 | 94.0 5.0 |89.0 | 13.3 | 75.7 9.0 | 88,7 - - 20.0 | 46.7 (Semicircular excavation Enown as the "County Grav-
covers about 5 acres to a el Pit". The gravel has a
depth of about 20 feet. stiff red clay binder.
Possibly more grevel to Used by WPA.on the Ironton
northeast, east, and scuth.|road,

3 NW SW 3-2N-14W - 100 3.3 | 96.7 | 13.3 | 83.4 | 18.5 | 64.9 $.0 | 55.9 - - 20.8 | 35.0 |Ares covers 15 acres or Gravel has considerable
more. Maximum depth, 20 clay binder. Febbles, 85
feet. Present excavatlion per cent sandstone, 15
is 550 by 60 by 15 feet. per cent shale.

4 SE NE 30-235-14W - 100 6.6 | 93.4 |10.9 | 82,5 | 13.3 | 69.2 8.3 [ 60.9 - - 27.0 | 33.8 |Four hundred feet long by Gravel bar 1s on Maumelle

| 75 feet wide. About 1 foot |Creek near Joseph Pfeifer
thick above water level. camp. Gravel composed of

about equal parts of shale
and sandstone. Has besn
used for surfacing local
roads.

SALINE COUNTY

5 55-15-16W - 100 - 100 8.5191.5 |10.1 | 81.4 114.2 | 67,2 |13.C | 54.2 | 26.6 | 27.6 |Pive hundred feet long by Bar of gravel in Ten Mile
300 feet wide. Six feet Creek at Penton-Lonsdale
thick above water level. road crossing. Gravel com-

posed of 80 per cent no-
vacullte and 20 per cent
shale. Conslderable ma-
terial has been used in
concrete bridges and for
surfacing WPA and county
roads.

6 Cen. 21-25-13W - 100 - |100 | 15.0 | 85.0 |10.0{75.0 [17.0 | S8.0 |10.0 | 48.0 | 15.0 [ 33.0 |From 10 to 15 scres have Sardis plt. Rounded novac-
been worked. Thickness of |ulite mixed with red clay.
gravel from 4 to 12 feet. Gravel 1a being used,
Gravel asppears to cover without screening or wash-
about 200 acres. ing, on local rcads.

¥ NE SE 11-25-15W = 100 4.0 | 66,0 | 16.0 | 30.0 6.0|74.0 | 12,0 | 62.0 | 10.0 | 52.0 | 26.0 | 26.0 |Excavation covers approx- Haskell Dickinson pit, 1/4

and imately 20 acres. The mile north of Missouri
5% NE 11 gravel averages about 18 Faclflc Rellway. Rounded
feet in thickness. novaculite pebbles, red
clay binder. Gravel thins
toward south. Overburden
thickens to north and
northeast.

8 Nt sv - 100 5.0 | 95.0 5.0160.0 (12,5 | 77.5 | 20.8 | 66.7 8.3 | 58.4 | 16.0 | 42.4 |Avout ZE acres have been Kertin plt. Round white
worked. Average thlckness novaculite pebbles. A 10
of gravel is 15 feet. Mo per cent mixture of red
operations at present, clay binder. Overburden of

red clay about 4 feet in
thickness.

g MW SW 14-25-10W - 100 - 100 - 10G 12.0| 88.0 8.0 | 80.0 [ 14.0 | 66.0 | 26.0 | 40.0 |The excavation covers Locully known as the

And aprroximately 60 to 70 "Ball-Benton Gravel Pit."

S% W 14 acres. Rounded novacullte pebbles
wlth considerable sand and
very llttle clay. Upper
gravel bed from & feet to
15 feet to 20 feet thick.
From 2 to § feet of sand
between the layers of
gravel.

10 1-22-16W - 100 6.6 1 85.4 | 12.5| 80.9| 6.0| 74.9 | 8.3 | 66.6 | 10.0 | 56.6 | 19.0 | 27.6 |Three bundred feet long, Bar of gravel 1in Caney
30 feet wide, 4 feet thick | Creek. Shale and novacu-
above water level. lite in about equal pro-

proportions. Gravel has
been used on local WFA
roads.

GARLAND COUNTY

1 53-18-168W | 44.0(56.0 | 8.0 | 48.0|14.0| 34.0| 14,0 20.0 | 5.0 15.0] - = |12.0| 3.0 |In broad valley with 30 On south fork of Sallne
acres or more of gravel to | River st Highway 70.

a depth of 5 feet. At Pebbles flat and rounded,

least 3,700 cubic yards of |about 40 per cent sand-

washed and screened gravel | stone, 40 per cent novac-

is stockpiled. ulite, and 20 per cent
shale.

12 SE 20-2S-18W 23.1176.9 | 17.0 | 59.9 | 16.0 | 43.9 | 13.0 | 30.¢ T.7]|23.2 - - 11.6 ] 11.6 |An cpening 600'by 10 by On ¥ill Cresk. Gravel com-
5 feet deep. Apparently posed of angular pleces of
much more of this gravel hard blue sandstone. This
is availahle. Is a telus pgravel and has

been used by WPA for local
roads.
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GARLAND COURTY

13 SE NE 2-2S-19W 18.3181.7 | 15.0 | 66.7 | 17.5 | 49.2 | 15.0 | 34.2 | 13.5 | 20.9 - - 16.0 4.9 |Depth about 5 feet. About Just west of Highway 7.
1,000 cubic yards have been|Talus gravel composed of
removed. Large gquantity of |hard angular fragments of
similar materisl availeble |novaculite. Used In re-
in this area. pairing Highway 7.

SE SE 4-28-20W 8.4 |91.6 1.7 |89.9 |1B.3 | 71.6| 18.C | 53.6 | 20.0 | 33.6 - - 21.6 | 12,0 |Semi-circular area of On Glazypeau Creek by the

14. about 2 acres. Average ¥ountein Pine railroad.
depth, sbout 5 feet above Used for WPA roads. Would
water level. make good concreta, aggre-

gate.
- SE SW  4-25-20W 22.5|7%.5 - 77.5 |1 25.0 | 52.5 | 33.3 | 19.2 T.0 | 12.2 - - 5.3 6.9 |Excavation is 350 by 10 by |Very hard novaculite talus

15 5 feet. Large amount of gravel. Material used for
material avallable. WPA and county roads.

MONTGOMERY CCUNTY

16 SW SW 21-15-25W 12.0l8a.0 | 20.5 {77.5 | 16.0 | 61.5| 15,0] 46.5| 8.0 38.5| 5.5| 33.0| 14.5| 18.5 |Depoait 1s 1,200 feet long |Gravel is on COuachita
by 200 feet wide. About 3 |River at the crossing of
feet thick above water the Sims-Mount Ida road.
level. Pebbles are about 75 per

cent. sandstone, 20 per
cent novaculite, and 5 per
cent shale. There is con-
siderable sand. Some of
this gravel has been used
on local roads.

17 SW SE 33-1S-26W - | 100]| 5.7 |94.3 |23.5|70.8{ 19.0| 51.8 | 15.7 § 36.1 | 11.5| 24.6| 9.0 | 15.6 |Deposit 1s 1,200 feet long |Gravel Is on Ouachita
by 300 feet wide. Average River Jjust west of the
thickness 4 feet above crossing of the Oden-Mena
water level. road. Febbles are sbout

€0 per cent noveculite, 35
per cent sandstone, and
5 _per cent shale.

. 5-25-25W 12.4 | 87.6 5.0 {82.6 | 11.3 | 71.3| 13.C0| 58.3 | 10.0 | 48.3 9.4 | 3B.9 9.4 | 29.5 |Excavation 1s 500 by 150 Gravel bar in Cuachite

1 by 4 feet. Deposit 1is River, 1/2 mile south of
1,300 feet long by 250 Fighway 270. Materfal con-
feet wide. Average thlck- sists of 80 per cent sand=
ness above water level Iis stone, some novaculite and
5 fest. a8 small amount of shale.

Used for black-topping a
art of Highway 270.

19 SE NE 20~23-27W 5.0 [95.0 4.3 | 90.7 5.6 | 85.1 | 10.0| 75.1 6.2 168.9 | 15.0| 53.9 | 13.2 | 40.7 |Deposit 1is semi-circular Located along Kates Cresk.
with an area of about 5 Gravel consists of about
acres. Thickness of gravel |equal proportions of sand-
is € to 7 feset. atone, novacullite, and

shale.
E} 28-33-25W - 100 | 25.0 | 75.0 | 18.0 | 57.0 | 23.8 | 33.2 | 10.0 | 25.2 - - 17.2 6.0 | Deposit 1s 1,300 feet long |Gravel bar on the Caddo

20 by 200 feet wide. Average |River at Norman. Gravel
thickness of 3 feet above 1s composed of novacullte
water level. and sandstone in about

equal proportiocns. This
gravel was used in patch=
ing Highway 8.

21 NE NE 19-435-24W 3.3|96.7 { 21.6 | 75.1 | 35.9 | 39.2 | 13.0| 26.2 { 11.0 | 15.2 - - 15.6 1.6 | Fan-shaped deposit cover- On Caddo River. About

& ing 2 or 3 acres. Thick- equal proportions of sand-
ness of 2 feet above water [stone and novaculite. Con-
level. tains large boulders. It

is reported that the grav-
el 13 used in maklng pre-
cast concrete piling. J

22 NE NE 13=-45-25W 4.2 195.8 6.6 |89.2 |10.0}79.2 ]| 11.6| 67.6|13.3| 54.3 | 14.1| 40.2} 19.1 | 21.1 |Deposit 1= 1,300 feet long,{On Caddo River west of
by 200 feet wide. About € Caddo Gap, above old dam.
feet thick above water lev-| Pebbles are novacullte and
al. sandstone in about equal

proportions. A very small
amount of shals.
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eastern Saline and southwestern Pulaskl countles, It ranges in thickness up to 18
feet, but in most places it is leas than 10 feet thick. Thickness of the limeatone
i1s variable within short distances and has an irregular distribution. Along Fourche
Creek, near Limerock Dalry, in sec. 8, T. 1 8., R. 18 W., Pulaskl County, the 1lime-
stone outcrops mas a blurf shbout 16 feet high. In 1538 and 1939 there were 130 holes
drlilled 1n Pulaski and 8sline counties for the purpose of testing the limestone. At
Limerock Deiry, end near the Alexander rallway ststion, lenses of limestone were en=-
countered in Irregular patches, several acres 1n extent ranging from 3 to 18 fset
thick. Surface samples tsaken across the 16 foot vertical section at Fourche GCreek in-
dicate thils limestone 1s approximately 60 per cent calcium carbonate. Rock of com=
merclsal value ls confined wlthin the radlus of a few mlies of the outcrop, where it
cen be quarried profitably for use as agricultural lime, Additional testing of this
llmestone, particularly in the vicinlty of Bauxlts, where 1t 13 much thicker, may re-
veal beds of higher lime content than those present at the Fourchs Creek outcrop.  In-
dicatlons are that the lirmestone In the Bmuxite vlcinlty 1s at too great a depth for
commerciel development.

The results from test holes drllled in Pulaskl and 3aline counties may be found
in the Arkansas Geologlcal Survey, Information Gircular 13, "Tertiary Limestones of
Pulaskil and Saline tounties, Arkensas® py Milton W. Corbin and George H. Heyl, which
was publlshed in 1941.

Limestone, Interbedded with thin beda of shmle, outecrops at several places in
Montgomery and Garlend countles. In general this 1s nelther pure enough nor thick
enough to be a source of chemical lime. Agricultural 1llme may be guarrled profitably
on & small scale for local use in several localitles. Some occurrences of limestone
in the Womble shale are described in Table 22.

" Table 22. Limastone in the Womble shale

Map Location .
no. 8ec. T. R. Description and Remarks

GARLAND COUNTY

1 [Sw 34-15-20W Outcrop on hillside sbout % mils from Little Glazypeau Cresk.
The exposure 1a about 1,000 feet long, 300 feet wide, and has
a maximum thickness of 50 feet. The rock 1a hard, black, and
fine-gralned. It has been used for burning.

MONTGOMERY COUNTY

2 [|SE SE 27-25-25W Quterop 1850 feet east of Highway 27, 1-3/4 mlles south of
Mount Ida. Dark-gray, hard llmestone. Small plt 40 to 50
feet across end 1 to 10 feet deep. Rock was crushed and used
to pave sabout 1 mile of street in Mount Ide., Might be used lo-
cally for agricultural purposes, Several sanalysea indicate
CaCOz content between 75 and 90 per cent.

3 |NW SW 26-35-24W North side Rattle Snake Brench. Small outerop of dense, bluish
limestone several feet thick. Possible local wuse in sgri-
culture or as bullding stons.

4 |NE NE 35-3S-26W About % mile from Eighway 8 on west bank of branch flowling NE
into Caddo River. About 15 feet derk-gray, hard limestone ex-
poged. Posslble local use In agriculture or as bullding atone,.

5 |SE SW 26-33-26W On scuth bank of Caddo River. Dark-gray, hard limestone. Ten
or more feet of beds 1 to 8 inches thilck exposed. In 1915,
120 tons of limestone were burned, TUsed for agrlic¢ultural pur-
poses.
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Production. o commerclasl production of limestone has besn reported in the four
counties included in this report. United States production is shown 1n Table 23,

Table 23. Limestone sold or used by producers in the United States
in 1934, by uses, &/

Use. Short tons Value
Bullding stone 586,420 ¢ 3,391,455
Riprap 2,490,760 2,668,215
Crushed stone 36,824,340 33,298,227
Fluxing stone 9,250,880 6,297,579
Sugar factorles 479,900 658,502
Agriculture 1,612,380 1,788,142
Alkall works ) 5,814,060 2,015,506
Road base - 583,410 409,357
Others 2,079,:560 7,263,863

57,501,510 $57,790,846
d/ Exclusive of 18,730,000 tona of llmestone and cement rock used
in the production of Portland cement and natural cement and
4,800,000 tons of limestone wused in the production of lime.
Date after U. 8. Buresau of Mines. ;

Novaculite

Composition and propertiea., Novacullte is a compact quartzose rock .of almosat
pure silica content. Two varietles of commerciasl value as whetatones asare known as
Arkeansas stone and Quachita or "Washita" stone.

The Arkensas stone 1s very fine-gralned, hard, end compact, &and breaks wlth an
uneven.to conchoidsl fracture. Novaculite 13 typically a white stone but may be
found In blue, pink, gray, black, brown, or yellow tints due to the amount and nature
of the impuritles present. Due to the high water content, freezing has an injurlous
effect on this stone, as 1te compact structure does not =allow for expansion between
the grains. Fine quartz veins commonly intersect the rock in all directions and, in
many instances, are too small to be vlisible to the naked eye.

The Quachita stone resembles unglezed porcelsln and has spproximately the same
composition as the Arkensas stone, It 1s relatively more porous and has fewer jolnts
and quartz velns, but contains more cavitles. The Quachlta stone has unevenly dia-
tributed bands of different density sppearing as areas of unequal hsrdness in the un-
finished product. It is not injured by freezing but long drying csuses 1t to lose
its eassy fracture and to become tough and hard.

Table 24 shows analyses of novaculite in Garland County. Table 20 gives the re-
sults of absorption tests for verious whetstones in Garlend County.

Uses. A well known use for novacullte 13 for the manufacture of ollstonss or
‘whetstones, It 1s of value also for sbrasives In general end for some constructlon
work. Rounded novacullte pebbles ranging from £ to 4 inchea in diameter are in de-
mand for tube mills. The Arkansss stone i3 especielly sultable for sharpening fine-
edged instrumepnts and smell tocls used by surgeons, dentlsts, engravers, and jewelers.
It has had limited use as an ornamental stone.
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Table 24 . Anslyses of novaculite in Garland County 5/

-] [+
[ ] L el om0
[ 5 m — ] =] — o
o o — O L] — | O 0o~ Q + —
SEN ECIER RO R R P Y
Map — 0 S B 53 ax | o | o= 2B o
no. N~ < | R A= | E— | 4~ ] >~ | &=
hite novacullte, Hot Springs 99.45 .281.12{Tr. | .19 {.54 | .06 [100,.62
24| Fine Ouachita, Suttonts No. & 99.49 13 ].061.04].08].16 |.10{.14 [100.20
7 {Ouachite, Barnes bBig Quarry 99.06 30 11.06].001.23].13 |.13].08 | 99.99
17 {White Ouachita, Ten Mile Quarry| 99.1%2 .48 .02l .12 ] .06 |.14 |.24 §.22 }1C0.40
17| Black Ouachita, Ten Mile Quarry | 99.27 .231]1.031].08|.08|.10 |.11 .60 {100.50

5/ Griswold, L. S., Whetstones and the novaculites of Arksnsas: Arkansas Geol.Sur
vey Ann. Rept. 1890, vol., III, 188z, p. 161

Table 25 Absorptlon of water by whetstones in Garland Countyﬁ/

& fa fy o Lo fu
o sm 4~ o o K o o o
nhg [ ] + o [T
[ pr] o ] 20 [ ¢ Ja
hh{-b LR -1 -3 2] e ) o =

oo @ i & L] o @ O
pBo | Bow |9 |2 |22, | % |205

p=! ol BES o o 8 oeogy @ I}
) H K At B0~ 2] [0 ] Mo oo 0o od
i O P g b @ H @ s I 4 @ O
Map LR = 2] o o gog &u‘% g:g-&

no. Quarry AL =70 M P a

28 | ihittington'as Arkensas 491.96 491.63 0.33 | 0,067 492,05 [0.085 0.225
31 | Sutton's Arkansaa 807.27 506,88 0.39 | 0.077 507.38 (0.098 0.259
11 | Sutton's No. 3 329.15 327.55 1,85 ] 0.504 332.02 [1.370 3.630
Sutton's No. 5 505.81 470.82 |24.99 | 5.306 485,568 |3.140 |14.0860
24 | Sutton's No. & 304,13 285.36 |18,77 | 6.580 305.61 |7.990 |18.788
25 [Sutton's No. 7 454,22 426.52 |27.70 1 6,490 449.35 |5.350 |17.198
3 |Whittington's Red 393.07 388.26 4,81 11.240 395.66 |1.880 5.008
5 | Whittington'as Sec. B 399,46 598,65 0.81 | 0.230 405,80 |1.790 4,743
7 | Barnes Big Quarry 257.06 251,12 5.88 | 2.340 185.5304 0.733 6.216

5/ Griswold, L.S., Whetstones and the novaculltes of Arkansas: Arkensas Geol. Sur+
vey Ann. Rept. 1890, vel. III, 1892, p. 106

g/ Specimen broken; welght of largest plece dry, 184.18 grems.

Prices. There 1s a considerable range ln value between the different grades of
atone. In 1940 the price of crude novaculite for whetstones, f.o.b. Hot Springs,
renged from less than §148 to $400 or more per short ton. The average value was $276
per ton.

ODccurrence. Novacullte occurs as masslve beds In the Arkansas novaculite form-
atlon, varying from a few inches to 15 feset in thickneas. This formetion is dlstrib-
uted throughout #the Ouachits Mountaln aresd. Farge blocks of Arkansas stone are
seldom, if ever, shipped, but are broken into pleces weighlng from 5 to 15 pounds.
The Oumchita stone 1s usually shipped 1in blocks welghing from 40 to & maximum of
1,500 pounds.

Table 26 showas the locations of nowa~illits guarrles and proapects in Saline,
Gariand and Meortromsrr scuntiaz.
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Productlon. The demand for Ouachlta stone greatly exceeds that of Arkansas
stone, end i1t is found in larger quantities. All Arksnsas novaculite 1s shipped from
the staete for processing into commerclial whetstones, The manufacture of synthetic
abrasives has adversely affected the productlon of novacullite for whetstons.

The snnual production of novacullte used for ollstones, all of whlch came from
Garland County, ls shown in Table £7. No production has been reported from Montgomery
County. Production of noveculite for construction material 1s included under "Build-
ing Stone."

Toble 27, Production and value of oilstonses in Garland County,

1885-1940
Production Production Production
Yearﬂ/ short tons Value Year | short tons Value | Year | short tons Value
1885 265.00 [§ 7,4200/ ) 1911 ¢/ |$ 95,617 1927 ¢ |8 o
1886 325.00 9 1002/ 1912 c/ 112,047 | 1928 194,00 113,140
1890 380,67 12 3842/ 1913 c, 2/ 1929 171.00 115,684
15891 237.50 75,000 1914 2/ 65,215 | 1930 ¢/ 2/
1892 210,00 72,000 | 1915 [ e/ | 1931 59,00 38,379
1893 156.00 57,000 1916 ¢ E/ 1952 40,00 25,129
1894 157.50 60,000 | 1917 e/ e/ | 1933 20.00 10,417
i89s 132,50 60,000 1918 325.00 112,031 | 1934 82.00 49,741
1896 120,00 50,000 1919 349,00 126,408 | 1935 93.00 64,651
1897 250,00 75,000 1920 209.00 120,671 | 1836 119.00 64,817
1905 </ 104,781 1921 122.00 80,626 | 1937 47.00 44,465
1906 e/ 125,206 | 1922 e/ ¢/ | 1938 41.00 43,777
1907 e/ 106,860 | 1923 e/ e/ 1939 46.00 49,433
1508 E/ 81,837 1624 214.00 143,264 | 1940 40,00 66,081
1909 2/ 72,334 1925 256.00 165,018 4,818,00 2,888,371
1910 E/ 100,542 l926 158.00 106, 317
5/ Flgures from 1885 to 1938 from U. 8. Geologlical Survey and U. 8. Buresu of Minea
Flgures for 19358, 1939, and 1940 furnished by producing companies.
b/ Value of rough stone.
¢/ WMot available.

Producers. Following are producera of novaculite 1n Arkansas;

Garland Whetstone & Kaolin Co.
John C. Wolf, cowner . and ocperator.
Box 1037,

Hot Springs, Ark.

Lewis Whetstone Co.

W. E. Lewls, owner and operator,
23 Weatbrook Ave.,

Hot Springs, Ark.

Norton~Plke Co.
Main offlce, Littleton, New Hampshire.
Arkensas office; 801 Central Ave., Hot Springs, Ark.

Gil H. Wootten
Ariksnsaes Netional Bank Bldg.,
Hot Springs, Ark.
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Quartz Crystals

Compositlion and Properties. Quartz, or silicea (5102}, 18 a very hard, brittls to
tough, refrectory mineral whlch is reslstant toe most aclds., There are a great many
different vsriaties of guartz occurring in veins and zeodes, assuming crystelllne,
stalactitic, conecretlonary or mamillaery forms. Rock ciystal quartz is a colorless form
commonly found in distinct crystals.

Uses. Most of the quartz crystals found 1n Pulaski, Saline, Garland, and Mont-
gomery countles are sold to tourists, museums, schools,and private collsctors, Qthers,
which are essentially free from flaws, are cut into "Hot Springs dlamonds" and are
used for verious ornamental purposes.

Quartz crystals, clear,transparent,and free from color or cloudiness have assumed
an Important positlion in the construction of radia equipment, range finders, construc-
tion-finding apparatus, perlscopss, gun slghts, polariscopes, and other precislon
equipment.

Prices. The price for Individual specimens renges from 5 cents to $50 depending
on the size, shape, clearness, or unusual characteristica. Single crystsls in quan-
tities sell.for eabout 60 cents per pound for mine-run specimens and $2.50 per pound
for choice, clsar, selected stonses.

It 1s reported +that three clusters of quartz crystals from Garland County were
sold for $200, $150, and $100, respectively, to the Smithsonlan Instltute at Weshing-

ton, D. C.

Demanda for quartz crystals, complying with definite specificatlons necessary for
use in varlous defense materiels, have increased with the rapld expanslon in defense
production. Prlces on thess vary.

Qccurrence and Production. The cryatal flelds have been hunted so thoroughly 1n
recent years that 1t is virtuslly impossible to find good specimens on the surface. At
present, most crystsls are obtalned by mining. A large part of the supply produced in
this srea comes from the Crystal Mountains east of Norman, Montgomery County, and from
the vicinity of Crystal Springs in western Garland County. Most of these are found
associsted with residual clay which has filled the cavities and fractures in the

Crystel Mountain sandstone.

Mines 1n Montgomery County have been opened in the center of sec. 20, near the
center of the west iine of sec. 21, and in the NW} of sec. 29, in T. 3 8., R. 24 W.
In the SW} NE} sec. 20, T. 3 8., R. 24 W., quartz crystals have been mined intermit-
tently for more than 50 years. Recently, mining haa been carried on by Mr. Garfield
Lewls in sec. 10, T. 3 5., R. 24 W.and on land leased by the Unlted Stetes Government
in the SE: 3w} sec. 4, T. 3 3., R. 23 W. About 5 to 10 per cent of the crystals found
here are clear. The average size ranged from 1/4 to 3 inches in dlameter; however,
the largest welghed approximately 10 pounds. The totel production from this mine, as
reported in July 1941,has been about 40,000 pounda of which 20,000 pounds wsas produced
in 1940, These have been used both for tourist trade end for industrisl purposea.
There has been "gopher" mining of quartz crystals along the erest and down the south-
west slope of the ridge in NE1 NW3 sec. 22, T. 1 S., R. 24 W.

Large deposits of crystals are found in 8secs. 30 and 31, T. 1 N., R. 19 W., end
in secs. 25, 26, snd 36, T. 1 N., R. 20 W., Garland County. Workings in this county
have been reported in sec. 2, T. 1 8., R. 21 W., and 1n secs, 29, 30, end 31, T. 2 8.,
R. 22 W., along the Garland-Montgomery County line.

Production of crystals has been lntermittent from the Willis Mine in secs. 21 and
22, T. 2 ., R. 17 ¥W., Saline County. Many of these cryatala ere very large and some
as much a8 26 inches long and 14 inches across have been found. A number of crystals
are present on Crystal Mountain in the extrems northwestern portion of Saline County,
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and along Maumelle River west of Natural Steps, Pulaski County.

The following produce or have produced quartz crystals 1n Montgomery, Garland,
aend Seline countles:

Harris & Cogburn, Caddo Gep, Montgomery County.

Garfield Lewls, Crystml Springs, produces crystals
1/4 to 3 Inches in dismeter, from SE} Swd sec.
4, T. 3 8., R. 23 W,, Montgomery County.

S. P. RHodgera, Silver, Montgomery County.

J. A. Bauer, 435 Whittington Ave., Hot Springs, produces
mostly groups and small crystals from sec. 2, T. 1 S.,
R. 21 W., Garland County.

H., Coffman, Crystal Springs, Garland County.
J. J. Hendrix, Mountaln Valley, Garland County.

J« W, Falrchlld, Peron, produces from Willis Mine in
secs. 21 and 22, T. 2 N., R. 17 W., Ssaline County.

Slate

Composition and properties. Slate is & fine-gralned rock derived from shale
probably by the actlon of heat and pressure. As a result of the pressure, cleavage en-
tirely independent of the original bedding planes of the shale was formed. Slate may
be black, purple, red, or green in color. Black slate, llke black shale, owes 1its
color to <finely-divided carbonaceous matter deposited with the shale from which the
slate was derived; purple slate to a mixture of lron oxlde and chlorite; red slate to
the presence of 1iron oxlde; and green slate probably to the presence of a large amount
of chlorite.

Most of the slate in the area has a goed ring, splits easlily, and can be quarried
In large blocks, but it 1s too low In quartz end too hign in chlorite to be conaidered
8 hish-grade slate. It 1s generally too soft to be used as a roofing slste. Small
crystals of 1ron pyrite, when present, form an objectionable constituent in slate.

Uses. The principal use of slate in the United Stetes 1s for roofing. Other uses
of milled slate are for electrlcal slate, grave vaults and covers, blackboards, bil-
11srd table tops, school slates, and a small amount for flagstones. Slete granules
are used extensively 1n surfacing prepared roofing, and slate flour is employed as a
filler 1n palnts, road asphalt-swface mlixtures, roofing mastic, ollcleth, lincleum,
and various other productas. Practically all of the slate gquarried at present ln Ark-
ensas 13 used as roofing granules. A small amount has been used for slate roofs,

Prices. The average price of roofing slate 1in the United Statea in 1940 was
$7.00 per square (100 square feet). The average price of granules asnd flour in the
United States In 1940 was §8.71 and $3.30, respectively, per short ton, according to
the U. 8. bureau of MNines.

Occurrence. The area 1n which the slates of Arkansas are located includes a part
of the Quachlta Mountalns and extends from near Little Rock, Puleskl County, westward
through Saeline, Garland, and Montgomery counties, and into Polk County. 1Its length 1a
about 100 miles and 1ts average wldth probably 1s about 15 miles.

Table 28 is a summary of the more important slate prospsects and quarries in thlas
area.
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Table £9. Chsmlcal analyses of aslate from Montgomery County
sec. 33, T, 3 5., R. 27 W
1 2 2
E line E line
NEL NEZ SE}
SE} SE} SE}
Silica 55.81 54.83 57.79
Aluming 25.40 23.53 22,92
Ferric oxide 6,17 5.06 5,139
Manganese oxide .06 .14 .07
Lims .31 .28 23
fucnesia 1.74 3.05 1.97
Sulphuric anhydrite - Trace .26 .08
Ferrous oxlde 2.75 3,41 2.62
Sodium oxids .49 .21 .12
Potassium oxide 4,27 3.21 4,66
Water st 100° C. .66 .43 .48
Ignition loss 4,62 65.01 4,13
100.28 100.42 100.26

Table 31. Physlcal tests of slate from Montgomery County

sec., 33-33-27W
I Specific gravity Absoluts porosity
Map g N A.S.G. weight per cubic foot
no. ] True Apparent T.5.G. {1lba.)
1 2.863 2.714 - 169.1
1 2 2.8569 2,712 - 169.0
3 - 2.689 - 167.5
Av. 2.861 2.705 05645 168.5
1 2.813 2.738 - 170.6
2 2 2.816 2.747 - 171.1
3 ‘- 2.744 - 171.0
Av. 2.8156 2.743 0256 170.9
1 2.862 2.748 - 171.2
3 2 2.857 2,776 - 173.0
3 - 2.741 - 170.8
Av. 2.860 2.755 . 0367 171.7
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Tables 29, 30, and 31 show chemlcal analyses, tranaverse and absorption tests,and
phyaical tests, respectively, of three specimens of siate from Montgomery County, made
by the U. 3. Geologlcal SurveyZ/,

Productlion. As esasrly as 1859 a slate gquarry was cpened northwest of Little Rock,
Pulaski County. A company was formed to quarry thils slate for roofing purposes, btut
1t was found that wemthering caused the slate to check and split. A few years later a
quarry was opened near the mouth of Glazypeau Creek,12 miles northwest of Hot Springs,
Garland County, but no reliable report of utilizetlon of this slate has been secured.
From 1885 to 1908 several quarries were opened in the western part of Pulaskl County
and the eastern part of Saline County, and from some of these & small amount of roof-
ing slate was shlpped. In 1908 milling slate waa marketed from Hontgomery County.

& record of slate production by counties is not avallable, Followlng, Table 32,
glves the production from Montgomery County in 1938 and 1939:

Table 32. Productlon of slate in Montgomery County

Production Average FEstimated

Year short tonsa/ priceE/ value
1938 98,12 $5.70 $ 559.28
1939 745.58 B8.57 6,372.48
841,70 %6,931.76

2/ From severance tax reports filed with 3Stste Department of
Revenusa.

b/ Average price of granules in United States, according to
U. 8. Bureau of Mines.

Producera. The Arkensas Slate Manufacturing Company, Glenwood, Arkansssa, ls at
present operating a slate guarry in Montgomery County 16 miles west of Ceddo Gap. Thils
slate is used in the manufacture of roofing granules.

Sanstone

Composition and propertles. Soapstone is &8 term used loosely in reference to
soft rocks with a soepy feel, composed essentially c¢f the mineral tale, a hydrous mag-
nesium silicate which contains other minerels such as chlorlite, mlca, pyroxzene, trem-
olite, marnetlte, quartz, calclte, dolomlte. In some instences, it is used aynony-
mously with "steatite.” Most soapstone is sufficlently massive to be guarried in large
pleces, and commonly ls cut Into dimension blocks or ground. It usually conteins too
many impurities to be marketable as talec.

The principel impurltles found in the scspstone of Ssaline County sare limonite,
serpentine, and magnetite. The llmonlte (hydrous iron oxide) probably 1s derived from
pyrite by oxlidatlion. The mineral serpentine ls predominately green and when abundant
the sospstone sssumes a dark-green color. Magnetite is distributed in fine gralns
through the rock although 1t 1s not en sbundant constltuent. The plate-llke cheracter
of some sospstone is respensitle for its being broken easily into small pleces,

Properties importsnt in determining the uses of soapstone are: resistance to
weathering or water amction, resistance to chemlcal actlon, low sbsorptlve quallties,
ich dielectric strength, easy workallility, end ability to resist and to retain  heat.

Uses. Sonpstone ls used for laboratory sinks, hoods, end table tops, acid re-
sisting tanks, kitchen sinks, leundry tubs, structural purposes, electrical swltch-

L

Z/ purdue, A, !I., The slstes of Arkanses: Arkenses Geol. Survey Report for 1909,
pp. B2-65.
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poards, zriddles, heating stones for fireless cookers, and as cores for electricel
heating elements, such as ¢lectric flat irons.

Ground sospstone is used for foundry facings, lubricent, dusting agent in making
prepared roofing, low-grade pasints, and for & few other minor uses as a substitute for
low-grade talc., Hecent developments 1n flotation indicete that lmpure talc may be im-
proved in grade, thus openlnz to producers the possibility of marketing a higher grade
product.

Prices. The sverage sales value of sll grades of tale, pyrophyllite, and ground
soapstone, as reported to the U. 3. Buresu of Mlnes by producers,has been about §$11.00
per ten, reanging between $12.50 per ton In 1928 and $10.43 1in 193Z. In 1940, it was
£10,69 per ton. The sverage value per short ton of ground soapstone gold by producers
in the United States, 1€35-193%, was as follows;

1935 + + .« « . . $10.72
1936 « + » + « + o 10,72
1837 o v o o+« o« 11.01
1238 . v+ . .« 10,93
1939 o ¢+« & o » 10,75
1940 + + + « & « » 10,50

Price gquotations have varled with the grade of the material and the competition
involved in the marketing. The lower grades of tale, such as the roofing varlety, have
sold as low as $4.00 per ton f.o.b. mines. )

Occurrence and orlgin. The scapstone conaidered here s found in Ordovicilen
shales of either the vwomble formation or the Bigfork formation. Several light-colored
chert lenses from 2 to 4 inches thick and containing a few minute grains of pyrite are
found in the soapstone which probably was formed by hydrothermal metamorphlism of the
shale in which the deposit occures.

Three cuts showing the soapstone are found in the northern part of Saline County,
T. 1 N., R. 15 W. At both cuts 1 and £ the well rock is dark-gray to black cherty
shale with beds ranging in thickness from one-half inch in the more shaly parts to 6
inches in the chert. Soms of the wall rock has been altered to talc. Several light-
colored chert lenses from 2 to 4 inches thick ars lncluded in the talc. These lenses
contain s few minute grains of pyrite not present in the other chert beds.

Cut 1, the old Wallls soapstone guarry, located in the northeast corner of sec.
15, has been worked most extensively. The cut is about 75 feet long snd & to 20 feet
high. The scepstone here is approximstely 18 fest thick. The formation strikes spprox-
imetely N. 80° W., snd dips from 10° to 40° to the northeast. At the lower end of the
cut is a plt approximately 18 feet in dlemeter which 1is filled with water. It 1s re-
ported to have a depth of 60 feet. There are several test plts and one large plt from
which several tons of soapstone have besn removed.

Cut 2 1s somewhat smeller being 50 by 20 feet and averaging 6 feet in depth. The
soapstone appears &s a veln in cherty rocks which strike N. 70° E. and dip from 30° to
70° NW. At least locally the vein 1s parallel to the bedding plane. Thirty-five feet
northeast and 10 feet above this excavation 1s an old shaft 4 feet 1In diameter and
approximately 25 feet deep, whlch penetrates earthy soapstone stelned by limonite.

Cut 3, the smallest of these, 1s in the SW} SWi SE of sec, 12, T. 1 N., R. 15 W.
It conaists of two pits epproximetely 10 feet square with an average depth of 4 to 5
feet. Table 33 gives the log from a hole drilled near cut 3.

Productlion. A few tons of sospstone have been taeken from cut 1 for local use;
however, no comuercial production has been reported.
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Table 33. Lopg of souLys.one deposit in NE: NW3 Sec. 12,
T. 1 ., R. 15 W., Sallne County&/

Deoth
feet

2 Top soll and lron-stained sospstone.
4% 1Iron-stained soapstcone,
91 Gray soapstone.

14% Gray sospstone.

164 Light-gray soapstone.

24% Light-gray soapstone. Scapstone seems to be grad-
ually approaching white In color and drilling 1s
easier then at first.

292 Light-colored soapstone. Drilling seems to be much|
easler and faster. Very soft spots are encountered|
but no clay wes noted in the cuttings. Water was
struck at 25 feet, thls being the first soft spot
Water stands mbove 1level of creek. Soapstone when
dry is white.

34} Soapstone,{gray, white, and blue-white},and pyrite.

39% Sosapstone,{gray, white, and blue-white},and pyrite.

44+ Soapstone, (gray, white, end derk-green), pyrite,
olivine (%), serpentins.

49% Soapstone, (gray, white, and dark-green), pyrite,
olivine (?), serpentine (tested).

541 Soapstone, (gray, white, snd dark-green), pyrite,
olivine {?) serpentine.

591 Soapstone, {gray, white, and dark-green), pyrite,
olivine (%), serpentine.

72l Soapstone, (gray, white, green, and black), pyrite,
serpentine (%), chlorite.

754 Sospstons, (gray, white, green, and black), pyrite 2
per cent, serpentine (7), chlorite.

803 Sospstons, (gray, white, green, and black), pyrite 2
per cent, serpentine (%), chlorite.

BS: Soapstone,(gray, white, green, and black), pyrite,
serpentine, chlorite.

90% Soapstone, (gray, white, snd green), black shale,
pyrite, serpentine, chlorite.

903 Black shale, soapstone,

1014 Bleck shale

5/ Special investigation of State Mlneral Survey, 1941,

TRIPOLI

Composition and propertles. Tripoll is & term designated to include a number of
soft, porous, frlable, and very fine erystalline silicas. It is a product of westher-
ing of cherts and silicecus limestones. Pure tripoll would be 100 per cent silica
(8102). All exploited deposits of tripoli contain materisl ranging in color from

white to red.

The following analysis is of & sample of pure white tripoll from the SE} swi
sec. 12, T. 4 5., R. 26 W., Montgomery Countyé/:

8 Grtawold, L. S., Whetstones & novaculites of Arkanssas: Arkansas Geol. Survey Ann.
Rept. for 1890, vel IJI, 1892,
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Per cent
Bilica (S10g) 97,52
Alumina (Alg0x) 1.61
Foerrle Oxide (FegQz) Q.35
Lime (CaQ) Trace
Magnesias (MgO) Slight trace
Potash (Kz0) 0.13
Soda (Nag0) 0.12"°
Loss on ignitien (Hg0) 0.63

100.16
Water at 110-115° C. 0,029

Uses. Tripoll is chiefly used for abrasives, flllers, filter blocks, foundry
facinga, a concrete admixture, and In drilling muds.

Pricea. The average price of tripoll in 1940 (including Pennaylvanla rottenstone)
sold or used by producsers in the Unlted States, was $12.13 per short ton, according to
the U. S. Buresu of Mlnes.

Qcocurrence. Table 34 l1ists the more lmportent of the known tripoll depeslits in
these counties., All occur in the Arkansaa novaculite formation except Map no. 8 which
18 found in the Bigfork chert.

Productlon. There has been no commercial exploitation of tripoll 1n the area
covered by thls report. There are, however, very probably meny places in the novac-
ulite district of Garland end Montgomery counties where a good grade of tripoll formed
by the slteration of novaculite can be located.

Wavellite

Composition and Properties. Wavelllte, (ALOH)3(PO4 ). 5H0, 18 white, yellow,
green end brown iIn color, i1s translucent, haes a vitreous %uster, and usually is found

in radlating globular aggregates.

Uses, Occurrence, and Production. A rare hydrous sluminum phosphdte of no pres-
ent commercial value, wavellite was mined near Mcount Holly Springs, Pennaylvania be-
tween 1900 and 1906 and was processed for phosphorous used chiefly in the manufacture
of matches. The deposits Iin Arkansss are mainly of mineraloglcal interest and have
been mined %to some extent and sold to minersl collectora. A small amount has been

sold for ornamental uss.

Wavellite is found in Garland and Montgomery counties 1in the following locatlons:

Map Location
no.

Garlend County

1 Secs. 10 snd 11, T. 1 8., R. 22 W.

2 SE3 NEX Sec. 3, T. 2 8., R. 20 W.
Montgomery County

3 SE% NE% Sec. 35, T. 3 5., R. 24 W,

4 NE: NWi{ Sec. 8, T. 4 3., R. 24 W.
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Table 34, Tripoll depos'ts In Garland and Montgomery countles

Muap Locatlion
no. Sec. T. R. Mode of occurrencse Remarks
GARLAND COUNTY

1 |NW XW 25-23~18W Qutcrop 8 feet wide and 50 feet On weat bank of cut on old]
thick exposed by recent road con~ | Little Rock-Hot Springs
struction. Decomposed novaculite. | Highway, 1-3/4 mlles NE of
Pure white gllica, fine-textured | CRI&P Ry crossing.
and friable8/,

2 3E SE 26-25-18W Decomposed novaculite 12 to 15 Has been worked; 200 yarda
feet thick. 8oft, white, fine- E of CRI&P Rallway 8 mlles
grained silical/. E of Hot Springs.

3 57-33-19W Bed 50 feet thick. WNovaculite On east salde of Central
in middle part of formatlon has Avenue,
weathered to a soft, porous,
fine-grained, white to cream-
¢olored tripoll. Materlsl at
surface may be crushed to a fine
powdar; that a few feet lower
may be harderb/.

MONTGOMERY COUNTY

4 HE SW 10-33-23W Beds from 1 to 12 inches thick; Owner, M. C. Burrow, Route
& feat of overburden. Gray,tex- 1, Yorman.
ture from coarse to flne. HNot
completely altered from no vac-
ulite to tripolis/s,

5 NW 3E 22-35-23W Outcrop. Bed 15 fest thick. On west end of mountain 12

8 Buff, weathered&/. miles emat of Norman on
Natlonal Forest road.

6 SW SW 7-43-24W Qutcrop 2 to 8 feet thick ex- 15 to 20 feet above branch
tends along road 300 feet. Weath- | on NW side of graded road
ered, thin-bedded novaculite. 4 mile from MP RR swltch
All shades of gray, buff and at Caddo Gap.
pink, chiefly gray. Hardness and
texture not uniformd/.

T SE NE 17-45-24W Quterep. Excavatlon 15 feet On west side of branch at
long, 12 feet wide, and 2 to 6 foot of mounteln, 2% miles
feet deep. White or slightly SE of Caddo Gap on Hlghway
gray, soft and flne-texturedf/. 8.

8 SW SW 13-45-25W Exposure. Largest mass free of After subjected to slight

chert is 5% feet wide snd
aeveral feet high. Hall yellow,
remainder whiteS/.

grinding, practically all
passed through sleve with
100 meshes Lo the inch,
and a large portlon passes
through sieve with 150
meshes to the inch.
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Table 34 . Tripoli deposits in Gerlend snd Montgomery counties

{Continued)
Mag Location
no. Sec. T. R. Mode of occurrencs Remarks
MONTGOMERY COUNTY
] SE SW 12-45-26W Exposure., Cut 50 feet long On north edge of bed of dry

extends into mountain about 10 branch on Fodderstack moun-
feest. Pure white tripoli. Firm taln., A few hundred pounds
and would requlre grinding to have been shipped for use
reduce 1t to powder. Some of a3 polishing powder.
it might be suliteble for small
filter stones. Conslsts of
sharp quartz grains from 0.01
to less than ©,.001 mm in 41-
ameters/ .

10 SE 3W 12-435-26W Exposure 6 feet thick, Shat~ On north side of dry branch
tered sltered novaculite has on Fodderstack mountaln
softened to tripoll s few Iin- underground mining would be
ches thick. Yellow but may necessary because of the
bacome whiter-with depth from nesrly horizontal posltion
surfacel/, of beda and steepness of

mountaln slopa.

11 81 NE 33-43-26W shaft 40 feet desp penetrated 1f surface outerop could be

12 feet of trlipoli without
reaching bottom. Contalns
lumps &nd nodulead/,

found, it might prove
profitable to work,

s/

b/ Purdus, A. H., and Miser, H.

State Mineral Survey Speciel Investigation.
D., U. 5. Geol. Survey Geol. Atlas, Hot Springs

folio (no. 215),p. 11, 1523.
¢/ Miser, H. D., and Purdue, A. H., Geology of the DeQueen and Caddo Gap quadrangles,

Arkansas:
4/ Williems, J. Francis,

U. 8. Geol. Survey Eull. 808, pp. 162-164, 1929.

The Igneous Rocks of Arkensas, Arkenses Geol. Survey,
Ann. Rept. 1890, vol. II, p. 384, 1891.
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FUEL MINERALS

01l and Gas Possibilitles

General statement. Ths following general condltions are considered essentisl for
the accumulation of commerciasl quantities of oil sand gaas.

(1} The rocks in the region under considerstion must be of sedimentary origin.

{(2) There must be a sultable source rock for the oil and gea.

{3) There must be a reservolr rock for the oil end gas.

(4) There must be a relatively impervious cap or cover rock to prevent the
escape of the oIl and gas.

{5) There must bs a structure or "trap" present.

{6) Reglonal metamorphism (heat and pressure) must not have been 3o great as to
drive off the oll and ges.

Apparent physical conditions do not favor the accwmulation of oll. end gas in
Montgomery, Garland, Saline, or Pulaski countles,

In the Quachita Mountain province the rocks of Paleozolc age have been intensely
folded and highly fractured. 011 or gzas which origlnally might have been present was
volatllized due to the eoxcessive heat and pressure which altered the rocka.

Structures - sultable for oll end ges accumulatlion are absent 1in southesstern
Saline and Pulaski countles which lle within the Gulf Coastal Plain province. A com-
plete section of Tertlary formatlions 1s not developed here.

Results of drilling In these four counties are summarized in Tablse 35. Drilling
results, although not conclusive, add evidence In support of the 1mprobab111ty of oil
and gas accurmilations in thls ares.

Lignite

Compoaltion and propertles. Lignite, often called ©brown coal, represents the
second stage In coal formation and appesars as a rather soft, brown or black, dull,
woody or clay-like materisl. It has & high water content and slacks very qulckly in
dry alr, forming powder or thin platy fragmentas. The heating value 1s low, sand 1t
occasionally has a high ash content.

Uges. Lignite 1s used extensively as a fuel in Europe. In the Unlted States,
the only deposits which have been of commerclal Importance as fusls up to the present
time are found in Montena, North Dakota, South Dskota, and Texas. Brown lignite has
been used to some extent as a pigment in the manufacture of palnts and dyes, snd wax
has been derived from the oll extracted from llgnlte-

Occurrence., Several localities in Saline and Pulaski countles contaln lignite
and lignitic beda. These are thickest and most numerous In the basal part of the Wil-
cox formation of lower Eocene age. Where lignite 1s found at the open plt bauxlte
mines, 1t usually rests directly upon the bauxite. Locatlons and thicknesses of lig-
nite beds encountered in drill holes are shown on Plate V.. A summary of the drill
logs 13 given in Table 36.

A bed of lignite in the SW} SEL Sec. 8, T. 3 S., R. 14 W., Saline County aversages
about & feet in thiclmess and extends at lesst one-~half mile in four directliona. The
highway runs within 100 yards aend the Missouri-Pacific Rallroad hss a line between
Benton snd Sheridan one-half mile from the deposit. The 1ignite has an overburden of
4 feot or mors. Another large depozit 1= found near Sweet Home in Pulaski County.
(See arill logs, Table 36.) Holes drilled in sec. 2, T. 1 5., R. 12 W., showed an
averags of 8 feet of llgnita with an overburden ranging from 21 to 26 feet.
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Table 36 . Logs of Lignite deposit. in Pulaski
and Sellne countles.
Mep Locatlon
No. Sec. T. R. Material thicknesas depth | source
PULASKI COUNTY
1 |ww Nw  30-IN-11W, Clay 25 0-25 g/
{Hole P) sand 32 25-57
gravel 3 57~60
LICNITE 7 80-67
2 |SW NE 25-1N~12W
(Hole #1 - John soil 2 0- 2 b/
Lewls, 140' W. red clay 6 2- 8
of E. property white clay a8 B8-16
linse and 90!' N black clay S 16-21
of 3 property LIGNITE 27 21-48
line} blue clay and LIGNITE 7 48-55
blue clay 8 556-63
LIGNITE 4 63-67
blue clay 6 6773
34# |SW NE 25-1N-12W
(Lot #17) soll 2 0- 2 _‘t_)/
gravel 1 2- 3
red clay 8 3-11
blue clay 5 11-16
cley and LIGNITE 14 16-30
white clay 4 30-34
4% |SW NE 25-1N-12W gravel and soll 2 o- 2 b/
{Gusale, Lot #6) red clay 5 2- 7
white clay 9 7-16
LIGNITE 2 16-18
black cley e l18-20
LIGKITE 7 20-27
white clay 4.5 27-31.5
top of beuxite 31,5
5% |sw NE 25-1N-12W soil 2 0- 2 b/
(Lot #7) gravel 2 2- 4 -
red clsy 4 4- B8
white clay 3 B8-11
LIGNITE end black clay 12 11-23
top of bauxite 27
64 |sw NE 25-1N-12W soll and gravel 2 0~ 2 b/
(Lot #18} red clay 8 2-10
whlte clay 7 10-17
black clay 3 17-20
LIGNITE 14 20-34
blue clay 4 54-38
LIGNITE 9 38-47
white clay 2 47-49
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Table 36. Logs of Lignite deposits in Puleski
and Saline countiea
Map Location J
no. Sec. T, R. Material Thickness Depth Sourc
PULASKI COUNTY
T4 SW NE  25-1N-12W soll 1 0-1 b/
{Lot #4--Store) yellow clay and sand 9 1-10 -
gravel 1 10-11
white clay 8 11-1¢
LIGNITE 1 19-20
Llue clay and LIGHNITE 8 20-28
LIGNITE 6 28-34
white clay 5 34~39
84 SW NE  25-1N-12W so01l 4 0- 4 b/
(Patterson Lot) yellow sendy clay 14 4-18
yollow sand 20 18-38
LIGNITE and gravel S 38-41
{hole abandoned because of gravel)
9u#(SW NE  25-1N-12W red clay 19 0~19 b/
(Lot #32) LIGNITE 1 19«20
LIGNITE and blue clay 8 20-28
hard strats LIGNITE 4" 28
LIGNITE and blue clay 11 28-3¢
LIGNITE 10 39-49
white clay 5 49-54
10#{SW NE  25-1N-12W soll 4 0- 4 b/
(Lot #6) red clay 24 4-28
sand (gravel) 4 28-32
LIGNITE 1 32-33
blus clay 2 3355
sand 35
red c¢lay (sand) 35=-39
LIGNITE 39-45
top of bauxite 45
11#[SW NE = 25-1N-12W soll 2 0- 2 v/
(Lot #22) red and yellow clay 12 2-14
¢lay and sand 30 14-44
blue cley and LIGNITE 9 44-53
LIGNITE 1 53-64
sand 1 54-55
white clay 3 55-58
12#|8W NE  25-1N~12W soil 2 0- 2 b/
(Lot #26) clay end aend 24 2-26
gravel 1 26-27
yellow clay and sand 16 27-43
LIGNITE 1l 43-44
white clay 4 44-48
LIGNITE 17 48-65
top of hard bauxite 65
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Table 36 . Logs of Lignlte deposits in Pulaski
and Sallne countles
Map Location
no. Seec. T. R. Material Thickness Depth Source
PULASKI COUNTY
1348W NE 25-1N-12W red clay 4 0- 4 -74
{Lot #20} red clay send 23 4=27
blue clay 4 27-31
blue sand and clay 5 31-36
LIGKITE & a36-42
blue and white clay 6 42-48
LIGNITE 12 48-60
white clay {beuxlte) 36 60~-96
14:{SW NE  25~1N-12W gravel 10 0-10 v/
(Jackaon Home) yellow clay 1z 10-22
sand 4 22-26
blue clay 4 26-30
LIGNITE " 30
fine gravel 4 30-34
blue shale 16 34-50
LIGNITE e 50-59
white clay 2 59-61
15 [SE SW  35-1N-12W white clay 46 0-46 s/
{Hole L) ' LIGNITE 4 46«50
16 |3E SW  36~1N-12W sand 20 0-20 5/
(Hole M) black clay 50 20-70
LIGNITE 6 70~76
17 [NE SW  36-1N-12W clay 30 0-30 8/
(Hole N} sand 10 530~40
black clay 25 40-65
sand 8 65-73
LIGNITE 4 To=T7
18 |NW 3W 2-13-12w sand ib 0-15 5/
(Bole J) gravel 2 15-17
clay 23 17-40
LIGNITE 4 40-44
19 |[SE SE 2-15-12W yoellow clay 20 0-20 g/
{(Hole K) sand 30 20-50
black clay 40 50-90
LIGNITE 10 90-100
20 NE 3W 3-15-12W rod clay 14 0-14 E/
(Hole ©) graval 4 14-18
brown clay 12 18-30
sand 10 30-40
LIGNITE 12 40-52
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Table 36 . Logs of Lignite dsposlts in Pulaskl
and Saline countles
Map Locatlion
no. dec. T. R. Material Thickness Depth Source
PULASEI COUNTY
21 |sw sw Z-15-12W sand 30 0-30 a/
(Hole I) brown clay 10 30-40 -
blue clay 17 40-37
rock 1 57-58
winlte clay 4 SB8-62
LIGNITE 12 62-74
22 |S§ WW NW  9-1s-12W sand 14 0-14 a/
(Hole H} gravel 4 14-18
sand 4 18-22
LIGNITE 2 22-24
SALINE COUNTY
23 [NW NW 19-28-13W soll 6 o- 6 b/
(Hole #3) white clay 2 6~ 8
gravel and ssnd k] 8-11
brown clay 16 11~87
sand 1 27-28
brown clay 12 28~40
brown sand with clay
seams 11 40-51
brown clay 17 51-68
brown sand 11 68-79
LIGNITE and brown clay 2 79-81
24 [NW NW 19-28-13W soil and clay 5 0- 5 b/
(Hole #4) gravel 1 5- 6
sandy clay {(yellow} 10 6-16
brown clay 6 16-22
sand rock--streaks of
LIGNITE 6 22-28
brownlish-yellow clay 21 28-49
sand and LIGHITE 9 49-58
brown clay 37 58-95
25 [SW SE 19-23-13W sand 6 0- 6 a/
(Hole E} gravel 2 6- 8
sand 18 8-26
sandstone 1 26-27
sand 20 27-47
sandstone 1 47-48
sand 2 48-50
black clay 40 50-90
sand 8 90-98
LIGKITE 6 98-104




Table 36, Logs of Lignite deposits in Pulaskl
and Seline countles.
Map Location
no. Sec. T. R. Material Thickness Depth Sourcs
SALINE COUNTY
26 |SE NW 11-25-14W send 10 0-10 a/
(Hole C) gravel 10 10-20 -
black clay 42 20-62
LIGRITE 8 62-70
black clay 2 7072
LIGNITE 4 72-76
27 |[NW SE 12-25-14W sand and gravel 10 0-10 5/
{Hole D) black clay 50 10-60
white send 40 60-100
white clay 22 100-122
sandatone 11 122-133
white clay 5 133-138
aand rock 1 138-139
sand clay 6 139-145
LIGNITE 5 145-150
28 |5W NE 15-25-14W yellow sand 30 0-30 E/
(Hole B) LIGNITE 3 30-33
29|UE SW 24-23-14W sand 8 0- 8 a/
{Hole F} black soll 5 B8-13
LIGNITE 2 13-15
30|NW SW  26-25-14W sand 25 0-25 s/
(Hole G) LIGNITE 8 25-33
31|8E SW 28-25-14W clay 4 0- 4 a/
{Hole A) sand 196 4~200
black clay 20 200-220
white clay 21 220-241
LIGNITE 4 241-245
* Map nos. 2-14 inclusive shown on map as 2.
a/ Logs by J. Claude Childress

o/

Logs by Percy Upton

87
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Nr. C. L. McWilliaems, Route 4, Little Rock, reports that he has located a deposit
in the NEi NWi sec. 11, T. 1 S., R. 12 V., {(Holman Subdivislon), Pulaskl County. This
deposit 1s 20 to 25 feet thick with an overburden of 8 to 12 feet, and occurs over an
area of about 20 acres.

Production, At the present time there 13 no commercisl productlon of lignlte in
the area covered by this report. Elsewhere, however, lignite 1s being mined ss a raw
materisl for use in the dye Industry. Certaln brown types of lignite are sultable for
the manufacture of "Van Dyke" brown.

Peat

Composltion and properties. Peat 13 formed by partlal decompositlon Iin water of
vegetable matter, resulting ir both chemical and physical change. The plant structure
mey be seen in these deposits, whlch vary from place to place dependling on the kinds
of plants from whlch they were derlved.

The only peat found in Arksnses i1s an extremely humus type. The lower portlon of
the deposit consists almost wholly of the remalns of osk trees while the upper portion
contalna pine pollen mixed with the osk materiel. Interbedded between these portlons,
large amounts of pollen of sour gum are found®/, Semples anaslyzed by Dr. W. F. Man-
glesdorf showed one per cent combined nitrogen.

Uses. Peat 18 used malnly es & fuel 1n Europe, however 1n thils country 93 per
cent of domestic and Imported pesat is used for soll improvements, and 2 per cent 1n
mixed fertilizers. Other uses include litter for poultry and stock yards and material
for packing of shrubas, eggs, frults, asnd vegetables.

The propertles of the peat thus far found in Arkensea would limit 1%ta use to that
of & base for mixed fertilizers.

Qcecurrence, The only deposit of peat lmown 1n Arkansas occurs in sec. 25, T.
2 N., R. 12 W., en areas of several hundred acres known as Dark Hollow and located near
the ¢lty 1imits of North Little Rock, Pulaaki County. Mest of this land ls owned by
F. D. Watkins and Justin Matthews of Little Rock. One exposurs, located in a dralnage
ditch on the property, is approximately & feet thick, There are undoubtedly other
cccurrences, but no further Informatlion Is avallable.

It 18 not irmprobable that there are peat deposits of considerable size present in
the flat, former Arksnsas River bottom lands, especislly in the ares mentloned above
and extending southward nearly to Jackaonville, along the Misaouri Paclflc tracts.

Prospecting along the Arkenses River bottom lands in the Gulf Coastal Plain 1in
Arkenssa probably woiuld result in the discovery of depcsits of peat. No investigatlions
of this character have been undertaken.

Production. There has been no commercial productlion of peat reported ln the State
of Arkanses,

MINERAL WATER3

The moat notable of all minerel waters in the four county area issue from a large
number of hot water saprings in the vicinity of Hot Springs, Arkanses. These have re-
celvad widespread publicity because of their reported medicinal propertles and thera-
peutic value (which is attributed not only to the mineral content but also to the tem-
perature of the waters).

9/ Sears, Paul B., Department of Botany, University of Oklahoma, personal communi-
cation, April 1, 1831.
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The first Natlional Park area in the Unlted States included these springs and the
ground around them, and was created by Act of Congress in 1832. However, because of
private clalms to ownershlp, they remained in the hands of private citizens untll 1877
when the Bupreme Court handed down a declslon favorable to the federsl government.

According to Mr. P. P. Patraw, Superintendent of Hot Springs Kational Park, tha
daily flow from the 46 hot springs la approximately 900,000 gallcns and the average
temperature of the water 1s about 143 degrees Fahrenheit,

The approximate chemical composltion of the Hot Springs waters is as follows:lg/

Parts per
milllion
Silica (510p) 45
Iron (Fe) .05
Manganese (Mn) +26
Calecium (Ca) 46
Magnesium (Mg) 5.8
Sodium (Na) 5.1
Potassium (K) 1.6
Bicarbonate (HCOz) 165
Sulphate (504) 9.1
Chlorine (Cl) 2.1
Fluoride (F) 0
Nitrate (NOz) 0
Total dissolved sollds 197
Gases in cublc centimeters per liter at 0° C, and 780 mil-
limeters pressure: nitrogen (N), 8.8; oxygen (0}, 3,8; free
carbon dioxide (COp), 6.9; hydrogen sulphide (Hz3), nons.
Radioactivity, 0.45 millimicrocurle per liter.

The underground reservolr for these hot waters 1s the highly fractured Bigfork
chert which outcrops at varlous localities in the antlclinal valleys, the partlcular
collecting area for the Hot Springs ares being in ths valley between North and Sugar-
loaf mountains. The most generally accepted theory concerning the heat of these watera
was advenced by John C. Branner 1n his report on Mineral Waters of Arkansas,. He sug-
gested that the descending waters were heated by contact with hot masses of rock at

someé time durlng their underground course.

Cold water springs in this area,whose waters have sttalned commerclial importance,
include Chewaulka Springs, Lithox Springs, McClenden Mineral Springs, McFadden Three
Sistera Springs, Mountaln Valley Springs, Plne Mountain Spring, Potash Sulphur Springs,

and Radlo Magnesla Springs.

19/ Analysis and chemical data from U. 3. Dept. of Interlor, ﬁational Park Service,
Guidebook to Hot Springs Nationel Park, U. 8. Government Printing O0ffice, Wash-

ington, D. C., 1938.
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