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STATE OF ARKANSAS
ARKANSAS GEOLOGICAL SURVEY

George C. Branner
State Geologist

January 15, 1941

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

Sir:

I have the honor to submit herewith County Miner-
al Report 2, Mineral Hesources of Benton, Carroll, Madison,
and Washington Countles, prepared under my direction.

The information in this report was compiled from
fileld data collscted by the Benton, Carroll, Madison, and
Washington county sections of the Work Projects Administra-~
tion State Mineral Survey, together with information con-
teined in state and federsli reports. It contains, there=-
fore, important information regerding the mineral resources
of these countles.

The purpose of the State Mineral Survey, sponsored
by the Arkansas Geological Survey, 1s to locate and deter-
mine the extent and value of mineral dsposits, rocks, and
ground waters of Arkansas which may contribute to the wealth
of the state. Provision 1is alsc made for the publication of
mineral resource reports on countles or groups of counties.

11y submitted,

State Geologist
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INTRODUCTION

"ashington County is situeted in the northwestern psrt of Arkensas &nd 1s bounded
on the north by Benton County, on the east by Msdison County, on the south by Crawford
County, and on the west by Adair County, Oklahoma. (See fig. 1.) The county contsins
20 complete geographical townships and parts of 16 others, end includes 955 square

miles, or 611,200 acres.
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Figure 1. Location map of Benton, Carroll, Medison,
and Weshington countles

Lccording to the 1930 census, the county hed & populstion of 39,255, of which 74
per cent is clsssed ss rural {the term rursal 1s here used to designate populstion out-
sids incorporsteé towns of 2,500 or more inhesbitants.) The averege density of the
county populstion was 41.1 persons per squsare mile, which is to be compsred to the
stste aversge of 35.5 persons.

Fayetteville 1s the county seat,sits of the Stste University and the lsrgest town
in Weshington County, with a population of 7,394. The four towns next in population
rank ere Springdsle (2,763), Prairie Grove (743), Lincoln (687), and West Fork (392).

Bentor County 1s situated in the extreme northwestern corner of Arkansss and 1s
bounded on the north by McDonsld and Barry counties, Missouri, on the east by Carroll
and Msdison counties, on the south by Washington County, and on the west by Deleware
end Adeir counties, Oklahoma. (See fig. 1.) The county contains 15 complete geographi-
cal townships =nd parts of 20 others, and includes 876 scuare miles, or 560,640 acres.

In 1930 the county hed e populstion of 25,253, of which 90 per cent 1s classed as
rursel. The eversge censity of the county populstion wes 40.2 persons per squsare mile,
which 1s to be compsred to the stste eversge of 35.3 persons.

Bentonville 1s the county seat &nd third lsrgest town 1in Benton County, with s
populstion of 2,203. The four lergest towns 1in population rsnk are Rogers (3,554),



™

Siloesm Springs (2,378), Bentonville (2,203), and Gravette (8l12).

Carroll County 1s situsted on the northern boundary of Arkansas. It 1s bounded
on the north by Barry, Stone, and Teney countles, Missourl, on the east by Boone Coun-
ty, on the south by Newton and Madison counties,end on the west by Benton County. (See
fig. 1.) The county contains 8 complets geographical townships end parts of 17 others,
and includes 641 square miles, or 410,240 acres.

In 1930 the county had a population of 15,820, all of which 1s classed as rural.
The average density of the county populsation was 24.7 persons per squaers mile in 1930,
as compared to the state average of 35.3 persons.

Eureka Springs and Berryville are the county seats of Carroll County. Eureka
Springs, the largest town, had a populatlon of 2,276 in 1930. The four towns next in
population rank are Berryville (1,286), Green Forest (745), Dry Fork (161), Mundell

(135) .

Madison County 1s situated in northwestern Arkansas and is bounded on the north
by Carroll County, on the east by Newton County,on the south by Johnson, Franklin, and
Crawford counties, and on the west by Washington and Benton counties. (See fig. 1.)
The county contains 14 complete geographical townshlps and parts of 20 others, and in-
cludes 836 square miles, or 535,040 acres.

In 1930 the county hed a population of 13,334, sll of which 1s classed as rural.
The aversge density of the county population was 15.95 persons per square mile in 1930
as compared to the state average of 35.3 persons.

Huntsville 1s the county seat and largest town in Madlison County, with a popula-
tion of 602 in 1930. The four towns next in population rank are Delsney (300), Combs

(214), Pettigrew (210), end St. Paul (198).

The climste of the entire area 1s mild, although the summer tempersture sometimes
reaches 100° F. The average annual rainfall ranges from 40 to 55 inches, being greater
in the sastern part of the area. The rasinfall 1is slightly grester in March, April, and
May, and less in August, September, and October,than during the remainder of the year.

Washington, Benton, Madlson,end Carroll counties 1lle within the physiographic di-
vision known as the Ozark Pleteaus. The southern portion of Washington and Madison
counties exhibits a rough topography, and lies within the physlographic subdivision
known as the Boston Mountains. The northern portlons of Washington and Madison coun-
tles and most of Benton County have relatively 1llttle rellef end lie within the Spring-
field Plateau physiographic subdivision.

A small portion of eastern Benton County and a large portion of northern Csrroll
County l1ie within the Salem Platesu physlographic subdivision. This plateau, slthough
lower than the Springfield Plateau, has been deeply cut by numerous streems. (See fig.
2.)

Elevations above sea level range from more than 2,250 feet 1in the Boston Moun-
tains (at the village of Sunset in Washington County and, the villages of Heath and
Redstar in Madison County)} to 908 feet in the Springfield Plateau (at Sulphur Springs
in northwestern Benton County).

Most of the area covered by Washington, Benton, Madison, snd Carroll counties 1is
drained by White River and 1ts tributaries which flow 1n a general northward direction
from the Boston Mountains. The western portion of Benton County end the northwestern
portion of Washington County are drained by the Illinoils River. Northwestern Benton
County 1s dralned by Spavinaw Creek, which flows generally westward from the area.
Draeinagse of the entire aree 1is good, and overflow is virtuslly unknown.
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lished literature has been freely used, but where reference to spscific masterial is
made, acknowledgment of the source is given.

GEOLOGY

DESCRIPTION AND SEQUENCE OF FORMATIONS

General Statement

The surface formations of this area are all sedimentary rocks, and consist of
limestone, dolomite, sandstons, shsale, and chert.

The rocks range in age from Lower Ordovician to Pennsylvanlan. (See pls. I and
II.) The older formations crop out in eastern Benton County and northwestern Carroll
County. The younger formations are present in the Boston Mountalins. The Cotter dolo-
mite, Powell formstion, ZEverton formation, and St. Peter sendstone are of Ordovician
age; the Clifty limestone 1s of Devonian age; the Sylamore sandstone and Chattanocoga
shale are placed 1in the Devonlan (%7) in this report; the Boone formation, Batesville
formetion, Fayetteville shele, and Pitkin limestons are Mississippian in age:; and the
Hele sandstone, Bloyd shale, and Atoka formation are Pennsylvanian 1n age.

Brief descriptions of the <formetions exposed in thls area follow. They asre de-
scribed in the order in which they were deposited. (See pl. ITI.)

Lower Ordoviclan

Cotter dolomite. The Cotter dolomite 1s the oldest formetion expossd in this
area. As 1its name Implies, 1t conslsts largely of dolomite rock but includes shsale,
chert, and sandstone in minor smounts. Berryville in Carroll County i1s built upon this
formation. The formation is composed of two kinds of dolomite, (1) a massive, medium-
grained gray rock, which becomes dark on exposurs, and (2) a fine-grasined, earthy
white to buff rock, known locally as "cotton rock."™ These two types are intarbedded
with each other and with thinner layers of sandstone and shale or chert. The lime and
magnesia occur In almost the exact proportions of a trus dolomite. The Cotter dolo-
mite 1s approximately 500 feet thick, and 1s exposed 1n northwestern Cerroll County

and eastern Benton County.

Powell formation. The Powell formatlion 1s composed of magnesian limestone and
calcareous shale; at most places there 1s & conglomerate at the base. White chert, in
the form of concentrically banded nodules, 1s distributed through parts of the lime-
stone, but at no place abundantly. Most of the Powell limestone effervesces (flzzes)
readily with cold dilute hydrochloric acld, a reaction which cennot ordinsrily be ob-
taeined with rocks from the underlying Cotter dolomite. The Powsll formation is a few
feet to 200 feet thick. It is expcsed in northwestern Carroll County, sastern Benton
County, and northern Madison County.

Everton formation. The Everton formstion consists of three divisions or members,
which differ considerably in cherscter and distribution. The thickness of the forma-
tion 1s variable but probably does not exceed 100 feet in Benton, Carroll, or Msdison
countles., The Kings River sandstone member 1s best represented in this area. This
stone is white, frisble, finely laminated sandstone, composed of well-rounded, medium-
sized quartz grains. At 1ts base there are pebbles of chert and limestone, which were
derived from underlying rocks. The greatest thickness of the Kings River member is
about 40 feet. There are magnesian limestone beds both above and below the sandstone
member. Locelly, the limestone beds Dbelow the sandstone are missing, and st Little
Clifty Creek only the Kings River sandstone 1s present. The Everton formation crors
out 1n western Carroll, eastern Benton, and northwestern Madison counties.

St. Peter sandstone. The St. Peter sandstone consists of sub-angular, medium-










ARKANSAS GEOLOGICAL SURVEY

COUNTY MINERAL REPORT 2 PLATE Il

PERION FORMATION COLUMNAR SECTION [THCKRESS) CHARACTER OF ROCKS
Moss/ve, coarse-gro/ned sendstone 3t base
Atok. o0t Black shales ord micaceous Ssndstones /nter-bed-
oxR ded with messive sandstornes
Madison and Washington Countres
Uriconformity
z Dork brown to black clay sha/le
< Kessler limestone TT 1 1T 11 B ‘o b /- e + /
E . member rown to brownisti-red /imestone, locglly conglomer-
> Itic
2 % 0-270
2 E Baldwin cos/ member
é Brer tiwvood Gray, rfossi/liferous //r_nesfone and shale
lirestone member Madisor and Washingrton Countres.
Carbonaceous shale and Flaggy sendstone; brown
Hale 0-275 | cglcareous sandstone Ind sandy ferruginous /ime-
stone Carro/l, Madison, and Washingtor Counties.
Unconformity
Prtkin 40 Maslsfve, gray, rossiliferous /imestone
Madison and Washingtorn Counties.
Uncontormity ~—
® Black and gray, carbonIceous, r/ssile c/oy shales
N Wed//;g:‘on R Medium fo Fine-grasned, gray to brown, cross-bedded
sandsrorne member ;
% € me 200-250 sIngstone, 11 pSrt CaCIreous.
had
E’ Corroll, Bentory Madison, and Washington Couriti/es
Y
brg ‘Mesyes”
z /imestone member (0-40) | Blue-gray, Fine-grained tossi/iferous limestone
g g Gray to brown, ever-bedded sandstore: sormewhs?
o N co/careous in places
bt E o-éo Caorrofl, Benton, Msdison, srnd Washingtorr Countres
A Q| Hndsville
o g /irmestorne mem ber Chert conglomerste, with gray oo//tic /imestone
3 g
Unconform ity
Gray, crystalline, fossiiferous limestone gray *o red,
rfossiliferous chert, several oolitic horvzons
& 325
§
Eg Carrol, Bentorn, Madisorn, and Waeshingforn Courities.
S# Joe
limestone member (20-50) | Non-cherty “merble
Unconformity
Chattanocoga 10-75 |Biack, carbonaceous, Fissile clay shale
z Caorroll, Benton, Madson, and Washington Counties
<
z
g -
Fr -
& SyZarnore 2.5 |LIGPT browr 1O white, phosphetic sandstone in part conglom
ertic Carrol] Berntorn, Madison, and Washingrorn Counties.
Unconformity : :
Cirfty 2-4 Gray, compact sandy limestone  Berntor Cournty.
Uncantform:ty
Whirte, quartzitic, frigble, cross-bedded, granular, massive
St Peter o-175 | sandsfone
Carrol/l and Madiscrn Couritres
T Uncontformity
3 Greay, compact /imestore.
* o-100% .
L Carro/l, Benton, and Madisorn Counties
Y | Kings River
a sandsrone member lo-40) | Hesvy-beddea, white Friable sandstore.
z Urcorformity
< Gray, magnesian /limestone, and /ocal /limestore
g conglornerate ot base
[}
1 ©-200
g Powel Carroll, Jentor, and Madisor Countres.
Loca/ munor chert nodules
Unconformity
sp0r | Gray dolomnite chert, friable samdsrone, ena green shales.
Cotter Benton, Carroll and Madison Courties.
ML




sized, translucent quartz grains, which are commonly poorly cemented. The rock 1s
massive, friable, and porous, partlcularly where 1t 1s weathered. The formatlion ranges
in thickness from a feather edge to over 175 feet, becoming thicker towerd the south-
east. The sandstons 1s exposed in Madlison and Carroll counties along Kings River and

Osage Creek.

Devonlan

Clifty limestone. The Clifty limestone 1s known to crop out only along the east
fork of Little Clifty Creek, in the southeastern part of Benton County, where the for-
mation 1s from 2 to 4 feet thick. The lower part of the limestone 1s gray, compact,
and cross-bedded, and contains s large amount of quartz sand. The upper part is light-
blue, dense, and breaks with a conchoidal (glasslike) fracture. It also 1is sandy, but
less so than the lower part.

Upper Devonian (%)

Sylamore sandstone. The Sylamore sandstone 1is generally 2 to 5 feet thick, but
its thickness varies greetly within short distances. It 1s typlcally very porous, and
is so friable thet a fragment of it falls Into loose sand when struck with a hammer.
The color 1s dominantly light, though dark spots are present.

Chattanooga shale. This shele is black, dense, and claysy and contalns bright
yellow pyrite locally. The shale breaks into thin plates and slabs when struck with a
hammer. Freshly broken fragments glve off the odor of petroleum, and with intense hesat
an olly substance can be distilled from the shale. The thickness varies from a few 1n-
ches to 70 feet, and averages about 25 to 30 feet. The upper 1limit of the outcrops of
the Chattanooga formation 1s marked by numerous small springs, which are formed by
underground water sesping out along the top of the impervious shals.

' The Chattenooge shale and the Sylamore sandstone crop out in Washington; Benton,
Carroll, and Madison counties. The total area of outcrop 1s small, and is limltedto
narrow bands aslong the rivers.

Mississippian

Boons formation. This formation 1s composed of limestone, chert,and cherty lime-
stone. The lower part of the formation 1s chert-free, and 1s known as the St. Joe mem-
ber of the Boone formation. The limestone of the St. Joe member 1is usually gray and
coarse-grained, and tskes & fine polish. The thickness ranges from 20 to over 50 feet,
and averages 30 feet. Bullding blocks of convenlent size can be removed because of
even beds and Jolnts. Chert and cherty limesstone beds form the upper 325 feet of the
Boone formation. The chert is commonly light-gray when fresh, and becomes stained by
yellowish-~brown iron oxide after sxposure. Tripoli 1s often found assocliated with the
cherty beds. The limestones are light-gray, coarsely-crystalllne, and generally fos-
siliferous. The Boone formation 1s the surface rock in approximately one-third of the
entire area, and almost all of Benton County.

Batesville formation. The Batesville formation 1s composed mostly of sandstone,
but limestone with a prominent basal chirt conglomerate (the Hindsville limestone mem-
ber) 1s present at the base. The sandstone 1s coarse-grsined,brown, and well-cemented.
The total thiclmess varies from a few feet to 60 feet, and the individual beds vary
from a few inches to 10 feet. The thin beds furnish excellent slabs tor stonework. The
Batesvllle formation covers about 30 square miles 1in eastern Carroll County, end is
present in narrow bands along the large rivers in western Carroll County. In northern
Madison and Washington counties and in Benton County,the Batesville formation is found
In smell isolated patches. The Hindsville limestone member 1s not present everywhers
the sandstone occurs.

Fayetteville formation. This formation 1s generally gray 6r black,fissile (thin-




ly bedded), carbonaceous shale, with a prominent sandstone (Wedington member) near the
top of the formation,and a fossiliferous limestone ("Mayes" member) near the base. The
formation averages 200 to 250 feet 1in thickness, and the Wedington sandstone member
averages about 40 fest of that total. Thin and flaggy leyers of the sandstone furnish
good blocks for stonework. The most extensive outcrops of the Fayetteville formatlon
ars in central Washington and Madison counties and southwestern Carroll County. Iso-
lated patches and narrow bands occur 1in northern Washington and Madison counties and
in southsrn Benton County.

Pitkin limestone. This limestone 1s thlckly bedded, blulsh-grey, and compact.
Locally some of the limestone beds are distinctly cross-bedded. The limestone contailns
many fossils of the genus Archimedes (screw-llke fossils) and was once known as the
"srchimedes limestone." The formation is ordinarily sbout 50 fest thick. OQutcrops of
the Pitkin limestone commonly form steep cliffs through central Washington and Madison
countiss.

Pennsylvanian

Hale formation. The Hale formation was named for outcrops on Hals Mountsain in
the soutnwestern part of Washington County. The base of the formation 1is a limestone
conglomerate made of fragments &nd worn fossils from the underlying Pitkin limestons.
Sandstone, shale, and limestone layers comprise the remainder of the formation. The
sandstonses are generally hard, gray, and ripple-marked. Some soft, calcarsous, cross-
bedded layers are presgnt. The formation has an average thickness of about 130 feet.
The Hale formation is present in central Washington and Madison countiss and in south-
western Carroll County.

Bloyd formation. This formation wa. named for Bloyd Mountaln, Washington County.
The formation 1s composad mostly of thin, black, fissile, carbonaceous, clay shale.
Sandstone occurs locally in the lower beds. Besides the shale and sandstone sre the
Brentwood and Kessler limestone members and the Baldwin coal member. The coal occurs
batween the two limestone members, and is from 2 to 22 inches thick. The BErentwood
limestone lles near the base of the Bloyd formation. It consists of 9 to 40 feat of
gray, fine-grained, impure limestons. The limestons contains many fossil Pentremites
("fossil acorns%) for which 1t was once called the "Pentremital limestone." The Kes-
sler limestone is a compact,gray to brown, fossiliferous, locally conglomeratic, lime-
stone from 10 to 30 feet thick. It occurs within 60 fest of the top of the Bloyd for-
mation. Total thickness of the formation veries from a feather edge to 270 feet. It 1s
thickest in Washington County. Madison and Washington counties include extensive out-
crops of the Bloyd formation. The coal 1is not present in all of the outcrops.

Atoke formation. (Winslow formation). The base of the Atoka formation (also
called the Millstone grit formation) conslsts of a massive, coarse-grained, commonly
cross~bedded sandstone as much as 100 feet thick. Above the basal sandstone, particu-
larly in the southwestern part of the area, black shale and thinly bedded micaceous
sandstone ers interbedded with massive sandstone. The top of the Atoka formation has
been erocded, and at no place In the area 1s the full thickness present.

Plelstocene and Recent

The chert and limestone gravels and the alluvial rocks formed by the streams ere
the only Plelstocene deposits in the area. The thickness of thess deposits is usually
only a few feat.



STRUCTURE

General Statomsnt

The rocks of the Ozark Plateau were deposited in an essentislly horizontal posi-~
tion, and they have undergone no grect deformation (folding or feulting) since their
deposition. The Arkansas Ozarks are the southsrn and southwsstern part of the dJdome
formed by the uplift of the 8t. Francis Mountains In southeastern Missouri. Conse-
quently,the prevalling dip of the rock strata in northsern Arkansas is towsrd the south
or southwsst. The Inclination of the beds 1is slight, commonly between one and two de-
grees, particularly near the northern border of the state. Minor folds are common.
Verticel dlsplacements of 50 to 300 feet have occurred along faults or breaks. (See
geologic map, pl. I.) The folds, ~faults, and related structures commonly have an 1m-
portant bearing on the distribution of metallic minersls, such as lesad, zinc, and py-
rite.

SUMMARY OF THE ECONOMIC MINERALS

A smell amount of 1iron ore was mined in Carroll County betwsen 1850 and 1880. The
ore was smelted at the Beach Iron Works in central Carroll County to supply local re-
quirements for iron ware. The iron deposits are of no seconomic value today.

Lead and zinc have bsen known to occur in Washington and Benton countles for many
years.The proximity to the highly productive Tri-State district has led to the assump-
tion thet deposlts of considerable megnitude might be found 1n these countiss. Pros-
pecting and testing have not Justified the assumption, and no lead 6r zinc deposits of
commercial value sre known.

The only important minersl production from Wesshington, Benton, Carroll, and Madi-
son counties hdas been of non-metallic substances. The production of non-metasllics from
this aree will probably become more important 1in the future then it has bteen in the
past

Limestone, dolomite, and tripoll have contributed most to the mineral values pro-
duced up to the present time. (See table 1.) Good deposits of silics sand are avail-
able for development, but none has been produced from these counties to date.

Gravel has been a source of revenue, but it is probably of only local importance,
Inasmuch as 1t is used mainly on county, state, and federal roads, none being exported
from the counties. Bullding stone 1is also of value locally. No records of production
for sale are available for building stone.

There are seversl deposlits of pyrite in Carroll County. The most promising of
these has been examined and drilled. This deposit appears to be of questioneble com=-
merclal value at present prices.

The fuel minerels, coal and ges are of minor local importance.

Table 1. Production statistics for Benton, Cerrcll, Madison, and Washington countiesl/

Gravel Stone&/ Tripoll Coal Totel
Year | Cu.yds. Value 8h.tons Value Sh.tons Value Sh.tons  Value value
1923 - $ - 4,334 $ 7,324 -- b - - $ - ¢ 7,324
1924 - - 6,330 9,558 - - - - 9,558
1925 - - 9,502 12,770 - - - - 12,770
1926 - - 7,237 11,941 - - - - 11,941
1927 - - 6,082 9,199 - - - - 9,198










Table 1. Production statistics for Benton, Carroll, Madison, and Washington counties

(cont.)

Gravel Stones/ Tripoli Coal Total

Year { Cu.yds. Value Sh.tons Value Sh.tons Value Sh.tons Value value
1928 - s - 7,720 $11,117 - $ - - $ - $ 11,117
1929 - - 7,312 10,383 300 2,928 - - 13,311
1930 | 18,581 15,329 5,459 7,097 5,455 104,791 - - 127,217
1931 | 15,580 17,950 4,910 7,316 1,429 27,451 - - 52,717
1932 - - 4,608 6,214 1,135 24,085 - - 30,299
1933 66,449 46,847 3,448 4,310 809 14,505 1,074 2,857 68,519
1934 - - 4,032 4,153 1,972 21,810 248 522 26,485
1935 - - 5,173 5,328 2,079 22,994 112 235 28 557
1936 - - 6,961 7,170 3,230 50,149 - - 57,319
1937 - - 21,595 27,041 4,186 60,697 - - 87,738
1938 - - 33,5843/ 40,704 2,750 35,365 - - 76,069
1939 - - 33,066 42,216 955 14,411 | - - 56,627
100,610 $80,126 | 171,318 $223,841 | 24,300 %379,186 1,434 £3,614[8686,767

l/ Based from state ssverance tax reports.

g/ Several thousand tons of stone have been produced from Cerroll County on wnich
there are no figures available.

§/ Includes additional tonnage for the years 1934-1937 by audit adjustment.

METALLIC MINERALS

Iron

Composition snd propsrties. Iron is found in Benton, Carrcll, Madlson, and Wash-
Ington countiss chiefly as pyrite (iron sulphide),ass limonite (yellow or brown hydrous
iron oxldes), and hematite (red iron oxids). Pyrite is used in the manufacture of sul-~
phurlic acid and 1is discussed on page 16. Limonite and hematite are ores of iron.

Occurrence. Deposits of hematite and limonite 1n ths vicinity of Berryville in
Carroll County, as well as in many plsces in Benton, Madison, and Washington countles,

nave been known for many years. These deposits were described by Penrosel/ as fol=-
lows

"The lron ores of Carroll County occur as pockets in chert
###, The pockets are extremely small, however, and the
ore deposits often consist simply of parts of the chert
bed cut by a network of thin seams and bunches of ore ik,
The iron ores of Washington and Madison counties occur
gimply as thin seams, at most a few inches thick, cutting
the sandstone in various directions.®

The deposits are too small and too low grade to be of commercial value as a source
of iron ore.

Production. The Beach Iron Works in central Carroll County, using local ore, was
operated on a small scale for a short period between 1850 and 1860 tc supply local re-
guirements for iron wsare.

;/ Penrose, R. A. F., Jr., The iron deposits of Arksnsas: Arkansas Geol. Survey Ann.
Rept. for 1892, vol. I, pp. 39-43, 1892.




Lead and Zinc

Composition and properties. Lead is found 1n Washington and Bsnton countles,
chiefly in the form of galena (lead sulphide), which contains 86.4 per cent lead. Cer-
ussite (lead carbonate) 1s present locally as a thin powdery coating on the galena, or
as white crystals associated with the galena. Cerussite contains 77.5 per cent lead.

Sphalerite (zinc‘sulphide) and smithsonite (zinc carbonate)are the only zinc min-
erals that have been found in appreciasble amounts in these counties. Sphalerite con-
tains 67 per cent zinc and smithsonite conteins 52 per cent zinc.

Uses. Lead 1s a constituent of certain paints. It 1s also used in storage bat-
teries, lead plpe, sheet lead, and shot, and has a wide variety of other uses.

Zinc 1is used principally in galvanizing, brass manufacturs, rolled zinc (employed
for many purposes), snd dle casting.

Prices. The average value of galena concentrates produced in southwestern Mis-
sourl was $40.00 (average lead content of 73.7 per cent) in 1935; $50.53 (average
lead content of 77 per cent) 1in 1836; $66.00 (average lead content of 79 per cent)
in 1937; and $50.79 (average lead content of 77 per cent) in 1938. 1In 1939 the price
pald for lead concentrates at Joplin, Missouri, ranged from an average of $52.95 for
the week ending on February 25, to an average of $65.51 for the week ending Septsember
16. .

The average value of sphalerite concentrates produced in southwestern Missouril
was $28.57 (average zinc content of 59.4 per ceant) 1in 1935; $32.20 (average zinc
_content of 61.1 per cent) in 1936; $43.30 (awerage zinc content of 60.7 per cent) in
1937 ; and $30.26 (average zinc content of 58.5 per cent) in 1938. 1In 1939 the price
pald for sphalerite concentrates at Joplin, Missourl, ranged from an average of $28.96
for the week ending February 25, to an average of $42.03 for the week ending September
30.

Qccurrence. Lead and zinc nilnersls have long been known to occur in the Boone
formation in Washington, Benton, and. Carrall counties. The most importsnt of the known
deposits of lead and zinc 1n these counties are described below. The number of each
deposit corresponds to & location number on plate III.

Number 1. The Morrow Prospect(lead-zinc deposit no. 1 on pl. III) is on the bank
of Fly Creek about 800 feet below the town of Morrow in Washington County. It 1s in
the SWz SE3 sec. 25, T. 14 N., R. 33 W. The ore is in interbedded chert and limestone
of the Boone formation. An opening, about 200 feet long, 40 to 50 feet wide, and about
30 feet deep, the bottom of which is below the 1level of the creek, 1s partly filled
with water. Approximately 100 feet north of the open pit there 1s a 50-foot shaft. The
ore mlnerals are galena and sphalerite in about equal proportions. They occur in scet-
tered pockets and small cracks in the chert and, to a lesser extent, in the limestone.
The ore in the shaft seems to have been of lower grade than that in the open plt. 1In
referring to the Morrow Prospect, McKnightE/ sayst

"The first work on this prospect i1s said to have been done
somewhere around 1880,or perhaps as much as 5 years later
than that, but serious development began in 1908. The
property was worked to some extent during the perilod of
high prices in the early years of the World Wer. In spite
of the fact that a mill was erected to handle the ore,the
output has been small, estimated at about 50 tons, half
galena and half jack."

g/rMcKnight, E. T., 2Zinc and lead deposits of northern Arkensas; U. 8. Geol. Survey
Bull. 853, pp. 154-155, 1935.
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Number 2. The Burr Prospect (lead-zinc deposit no. 2 on pl. III) is on the R. F.
Ezell property sbout one mile northeast of Khea's Mill in the NEZ SW3 SWj sec. 28, T.
16 N., R. 32 W., Washington County. The Arkansas Mining end Milling Company ssnk 5
test shafts, reported to be 70 fast to 115 feet deep, 1In an arsa of about 50C feet 1in
diameter. There are no outcrops in the immediste vicinity of the shafts, but the ma-
terisl on the dumps indicete that the ore occurs ss gezlena crystals 1in Boone chert.
Some ore is reported to have come from the clay overlying the chert. In describing
the Burr Prospect, McKnighté/ 58YS

"The total production amounted to only & or 6 tons, made
scmewhere around 1905. The prospect 1s of low grade."

Number 3. The Roller Prospect is on the A. W. Roller property in the SWi NEL sec.
13, T. 21 N., R. 28 W., Benton County. Theres i1s a vertical sheft 50 feet or more deep
sunk in limestone and chaert of the Boone formation. Sphalerite and a little galensa is
reported to occupy a vertical crevice. A small amount of sphalcrite 1s present in the
wallrock away from the crevice.

Number 4. Galena occurs on the W, D. Weaver farm in the NEL SWi sec.l, T. 20 N.,
R. 26 W., Carroll County. The galena wes found 1n an excevation made 1n opening a
spring in the Boone formation. Cracks in the limsstone sre lined with gelena crystsals,
and some cubes of galena sere present in the spring and in a strsam as much as 100 feet
away.

Other 1ldcalitiss from which galena 1s reported are given in the following table
and sre shown on plate III.

Table 2. Occurrences of galena

Referencs
no.
plate III Quarter Sec. Twp. Rge. Remarks
S NE 16 17N 31W Prospect hole
6 NW s 5 14N 29W Lead 1n gray limestone
7 SW SwW 25 14N 32W -
8 NW NW iz 19N 24W -
9 NE 12 19N 24w -
10 SE SE 17 19N 24W Galens cubes on chert
11 SE SE 29 21N 25W Prospect hole
12 NE 30 21N 25W -
13 NW 31 21N 25W -
Economic importance. The known deposits are too low grade and too small to be

profitably worked at present prices.
Production. It 1s estimated that approximately 55 tons of lead and zine concen=~

trates have been produced up to the present time. The Morrow workings are responsible
for 50 tons of this total.

NON-METALLIC MINERALS AND ROCKS

Clsy

Composition and properties. Clay 1s a term applied to earthy msterisls that be-
come plestic or semi-plastic when wet with water. Cleys are glven many classifica-

3/ Op.cit., p. 154.
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tions according to their utility.

Uses. Clay is used principelly in the menufacture of brick, tils, terrs cotta,
pottery, stoneware, and refractories. There are, however, many other important uses.

Prices. The prices pald for raw clay vaery grestly,depending on quelity end util-
ity. 1In general, only the high~grade clays used 1n the manufacture of fine pottery,
the paper industry, etc., can be economicelly transported. Most cley product plants
are located at or close to the deposit from which the raw clay is mined. Table 3
gives the average selling price of ksolin (highest gradeclay) and of stoneware.

Table 3. Average values per short ton of various kinds of clays sold
in the United Statesl/

Fire clay and
Year Keolin stoneware clay
1930-1934 (av.) $6.44 $2.59
1935 . 7.19 2.64
12346 7.10 2.48
1837 7.31 2.58
1938 7.9%7 2.78

1/ Tyler, Paul M., and Metcalf, R. W., Clays: Minerals Yearbook,
Review of 1938, p. 1219, 1939.

Occurrence. Reslidual clays are common throughout the limestone aréa of Washing-
ton, Madison, Benton, and Carroll counties. Residual clays formed by the rotting of
shale, especlelly the Fayetteville and Bloyd shales are not uncommon. Howaver, no

- large deposits of these clays are known.

A sedimentary clay bed averaging about 4 feet in thickness, snd covering en esti-
meted area of about 100 acres, crops out in the Alex Allen farm epproximetely 5 miles
southeast of Springdale In sec. 21, T. 17 N., R. 29 W. (See clay deposit no. 1, pl.
III.) The clay bed is believed to be of uniform thickness, and 1s overlain by 12 to 14
inches of coal. ({8See section on coal, p. 44.) The coal 1is overlain by 20 fest of
sandstone and shale. It is estimated that there are approximately 6,000 cubic yards
or 8,500 short tons of recoverable clay per acre in this deposit.

The unfired and fired properties of a sample of thls clay are summarized in tables
4 end 5. The physicael and fired properties of the sample indicate the cley probably
could be used for the manufacture of face brick. This clay also appears to be sult-
able for the manufacture of low-grade stoneware and low-fired flower pots.

Production. Atcording to Simondsé/, bricks have been mede at two places in Wash~
ington County. The production was small. No production of clay or clay products has
been reported in recent years.

g/fSimonds, F. W., The geology of Washington County: Arkansas Geol. Survey Ann.
Rept. for 1888, vol. IV, p. 121, 1891.
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Glass Sand

The chemlcel requirements of a good glass sand ere
high silica content (98 per cent or more), and a minimun of harmful impurities, pear-
ticularly iron, magnesis, and clay. The most important physicel property of a desir-
able gless sand 1s grain size,; which should be f=z.rly uniform. An ideel range in size
1s between 30 mesh and 120 mesh, Dbut many sands that exceed these limits are highly
successful. The shape of the individual grains appears to be of small importence.
For a comprehensive study of the sands of thils area, the reader is referred to a re-
port by Gilles and Bonewitsé/on the St. Peter and older Ordovician sandstones of north-
ern Arkansas.

Composition and properties.

In the manufacture
highest grades of glass require
Bottle glass, window glass, etc.,
The St. Peter and Kings River sandstones ars,
nary glass manufacture, and trsatment (washing and screening) will bring maeny within
the limits required by the manufactures of gquelity glass products. Screening or grad-
ing of sgome sort 1s probably necessery to bring the sand to within limits of greain
slze required by manufactures, though locally & sandstone may be sultable for specific
markets without grading to size snd blend!ng of prodcts.

of glass, sand is the princlpal raw materlal. The
the greatest chemical purlity in the raw sand used.

are less exacting iIn their chemical requiremants.
in most occurrences, suitable for ordi-

Uses.

Other uses to which the St. Peter and Kings River sandstones are adaptsble are
building and paving sand, molding send, engine (friction) sand, grinding asnd polishing
send, and filter sand.

Prices. Table 6, taken from datas Iln Minerals Yearbook, Review of 1938, p. 1164,
gives production and average prices of the most important commercial uses of sand.

Table 6. Sand sold or used by producers in the Unlted States

9 give some physical
on the tables
are probably falirly repressntative
membered, however,
the sand only.

the semples

that these analyses are 1intended

and chemical properties of
correspond to the index number
of the formation at each place. It

several sandstones.
on plate III.

1937 1938
Value Value
Av. per Av. per
King of sand Short tons Total sh. ton Short tons Total sh. ton
Glass 2,799,230 | $4,746,629 $1.70 2,109,462 | $3,501,734 1.71
Molding 4,953,873 5,239,435 1.06 2,319,902 2,651,779 1.14
Bullding 26,050,459 | 14,809,078 0.57 22,939,683 | 12,888,823 0.56
Paving 17,595,013 9,487,817 0.55 16,755,634 9,388,865 0.56
Grinding and
polishing 1,067,178 1,440,736 1.35 502,328 745,805 1.50
Fire or furnsce 258,287 268,355 1.04 108,093 124,343 1.15
Engine 1,802,869 1,092,171 0.61 1,378,450 786,639 0.57
Filter 98,383 182,414 1.84 93,711 137,283 1.46
Occurrence. The ».. Peter sandstone crops out 1in Carroll and Madison counties,
and the Kings River sandstons crops out in Benton, Carroll, and Madlson countles. In
thls area, the St. Peter sandstone ranges 1ln thickness from 10 feet to 100 feet. The
Kings River ssndstone varles In thickness from 2 to 40 feet. Seversl loceations of
gsandstone of potential commercial value are indicated on platez III. Tables 7, 8, and

The numbsrs of
Ths
should be re-

samples

to show the general character of

5/ Glles, A. W.,

and Bonewits, E. E., S5t

. Peter and older Ordovician sandstonss of
northern Arkansas: Arksansas Geol. Survey Bull. 4, 1930.
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Table 8. Chemical asnalyses of sandsl/

Ignition
No. Location loss 5102 |Fe203 | A1203 | Cal Mg0 Total Color
1 10 mi SE of 0.24 99.16f 0.07 0.11 } 0.03 - $9.61 Creem
Berryville,
Carroll County
5 East of Forum 0.16 99.38} 0.13 0.15 } 0.12 - 99.94 White
in Plne Creek,
Madlson County
8&8A Little Clifty Creek, 0.24 99.241 0.11 C.19 - - 89.78 | White
East Benton County
;/ Glles, A. W., St. Peter and Older Ordovician Sandstones of Northern Arkansas:
Arkensas Geol. Survey Bull. 4, pp. 71 and 146, 1930.

Table @. Chemlcal snalyses of St. Peter sandstone

Location
No. Quarter | S.IT. (R. S102 Fe203 Al203 CaC03 MgQ Alkalil Total
9 NE 2118N|[26W 99.50 | 0.12 - 0.35 - - 99.97
10 NE 191 19N | 26W $99.64 0.04 - 0.34 - - 100.02
Production. No hlgh-grade sand from the St., Peter or Kings River sandstones has

been produced from this area. The mining of sandstones at Everton in Boone County and
at Gulon in Izard County has been successful for several years.
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Pyrite

Composition and propertiss. Pyrite (iron sulphide) is brass-yellow in color. It
is harder than calcite and softer than quartz. When pyrite 1s roasdted it oxidizes and
sulphur dioxide and trioxide gases are evolved.

Uses. Pyrite is used in ths manufacture of sulphuric acid. This scld 1s employ-
ed principally in the manufacture of phosphate fertllizers, explosives, and in refin-

ing crude oil.

Prices. Table 10 gives the valus and production of pyrite In the United States
for the years 1934 to 1938, inclusivs.

Table 10. Pyrite (ores and concentrates) producsd in the United States,

1934-19381/

Production Valus
Gross waight Sulphur contsnt Average per
Year {long tons) {per cent) Total long ton
1934 432,524 38.8 $1,216,363 $2.81
1935 514,192 39.5 1,583,074 3.08
1936 547,236 39.8 1,666,1G4 3.04
1937 584,168 39.7 1,777,787 3.04
1938 555,629 ‘ 39.4 1,685,766 3.03

l/ Ridgeway, R. H., and Mitchell, A. W., Sulphur and Pyrites: Minserals Yearbook, Re-
view of 1938, p. 1250, 1939.

Qccurrence. Pyrite deposits of apparent substantlal aize have bsen found 1in Car-
roll County on the Newman farm, about 3 miles north and one-half mile west of Berry-
ville, in the N& MWL NEL, sec. 12, T. 20 N., R. 25 W., &and on the J. W. Van Hock farm
in SEf SWi sec. 8, T. 20 N., R. 24 W. The Van Hook pyrlte exposure ({pyrite deposit
no. 2, pl. ITI) is 1 1/8 mils southsast from the Newman deposit. Pyrite was encoun-
tersd in wells dug in sec. 7, T. 20 N., R. 24 W., betwesen the Newman farm and the Van

Hook farm.

The largest known pyrite deposlt 1in the area 1s on the Newman farm. (Pyrite de-
posit no. 1, pl. III), where mixed limonite and pyrite 1s exposed along thse bed of a
creek for about 100 feet and limonite 1s exposed over a wlder area on the hill slops
south of the creek. The pyrite occurs in the C(otter dolomite. The dclomite in the
mineralized area 1s highly fractured. The major fractures strike N. 80° E., but there
ares numsrous minor fractures striking in various directions.

This deposit was drilled in 1937 and 1938 by the Manda Industrial Compasny. The
following map (pl. IV), sections (pls. V and VI), summary of drill holes (tabie 11),
and tonnage estimate {table 12) are taken from & report by 8. J. Burris, Jr., on the
results of the drilling. In estimating the tonnags, Burris says:

For the purpose of estimating the tonnage of deveslopad
pyrite ,the deposit has bsen split up into different zones
and blocks, ### (See pls. V and VI) #i##,., While there is
8till some pyrits mineralization below zone 'C' it 1s too
low in tenor to be of interest.

"T'he following tabulations {see table 12) sum up the total
developed tonnage of pyrite corresponding to the diffser-
ent zones and blocks of ground as shown on the attachsd
maps."® (See pls. V and VI.)
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Table 11. Summary of analyses of Berryville pyrite deposit

rill Average analyses ' Drill Average analyses
hole| Footage Sulphur (8) Iron (Fe) holel Footage Sulphur (8) Iron (Fe)
1 0O to 300 | Not enalyzed 10 60 to 70 12.62 11.95
cont.| 70 to 100 3.64 4.33
2 1l to 70 38.40 38.50
70 to 115 15.13 14.51 11 20 to €5 1.64 2.70
115 to 150 24.27 23.20 67 to 70 9.27 .00
150 to 150 13.10 12.94 70 to 80 2.72 3.65
3 15 to 25 4.67 6.50 12 0O to 55 4.42 S5.75
25 to 3 25.81 £5.40 55 to 75 14.00 14.60
30 to 50 16.30 15.75 75 to 100 5.64 7.48
100 to 180 6.20 -
4 50 to 75 4,11 5.40
' 13 0 to 116 Not snalyzed
) 27 to 55 37.23 38.70 ’
55 to 66 32.93 31.40 14 30 to 55 22.80 -
66 to 81 20.13 19.87 55 to 90 15.30 -
81 to 101 10.46 11.00 80 to 155 26.40 -
101 to 121 16.00 16.50 155 to 180 7.60 -
121 to 256 5.38 6.47
15 40 to 55 10.88 -
6 30 to 45 23.55 22.55 55 to 90 €7.43 -
45 to 65 8.94 9.08 90 to 95 12.21 -

$5 to 100 £8.16 -
100 to 180 11.00 -

7 35 to 50 30.00 32.93
50 to 58 43.94 42.00
55 to 70O 25.46 z6.33 16 O to 120 |lNot analyzed
70 to G6 9.36 10.83
86 to 95 22.57 22.30
95 to 115 11.89 12.47 17 40 to 60 11.53 -
115 to 120 24.10 23.80 70 to 75 22.16 -
120 to 150 8.75 9.61 75 to 90 7.19 -
150 to 290 3.85 5.07 20 to 95 21.82 -
95 to 115 6.91 -
145 to 150 7.81 -
8 0 to 50 27.67 28.43
50 to 75 24.24 23.45 :
75 to 100 15.29 15.86 18 0O to 94 Not anslyzed
100 to 1806 4.30 5.42
1e 18 to 895 33.06 -
9 45 to £O 8.54 8.30 85 to 140 12.57 -
50 to 70 2.62 572 140 to 145 20,10 -
70 to 95 6.60 6.79 145 to 160 13.15 -
160 to 175 5.73 -
10 O to 25 2.25 3.16
25 to 50 17.51 16.46 20 25 to 35 23.585 -
50 to 80 5.50 5.85 35 to 50 11.48 -
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(cont.)

Drill Averige analyscs Drill Average snalyses
holel [f'ootage Sulphur (8) Iron (I's) holel Iootage Sulphur (8) Iron (Fe)
20 115 to 120 5.17 - S-2 5 to 20 Z.62 6.00

cont. 120 to 125 27.78 - 20 to 55 27.15 26.82

125 to 130 9.42 - 55 to 80 6.53 B8.56
130 to 145 20.44 - 80 to 190 31.43 -
145 to 185 5.85 -
155 to 17& 13.17 -
185 to 195 16.75 - S=-3 O to 145 Not analyzed
1956 to 205 5.35 -
5-4 40 to 45 .80 -
S-1 0 to 45 £.78 3.79 45 to 100 13.90 -
45 to 50 17.05 17.00 100 to 105 6.00 -
50 to 55 3.05 £.30
- 58 to 60 26.65 25.40
60 to 9O 3.08 5.07 5= 0 to 100 Not esnaliyzed
95 to 125 6.09 7.50
128 to 200 18.41 18.80
200 to 240 5.49 6.43
Table 12. Summary of devecloped tonnage of pyrite
Crude ore Long tons
Overburden Volume Per cent Cu.ft. Long pyrite
Zone iBlock Cu.yds. cu.ft. sulphur per ton tons 42% sulphur
1-4 1,620 106,898 23.55 8.8 12,148 6,811
2=4 6,300 532,712 30.81 8.0 66,589 48,850
navl/ | E-n 10,300 658,245 52.40 7.9 83,322 64,275
4-4 17,480 522,069 28.80 B.3 62,900 48,3130
S5-A 10,000 159,521 27.50 8.4 18,990 12,435
6-A 1,330 17,528 <5.55 €.9 19,470 10,917
47,000 263,418 191,416
1-B - 66,726 8.94 10.7 6,230 1,326
2-B - 380,359 13.34 10.0 38,036 12,080
npn2/ | 3-B - 429,730 13.75 9.9 43,407 14,211
4-B - 312,403 10.00 10.5 29,753 7,084
5-B - 127,617 6.53 1.1 11,497 1,787
6-B - 14,640 11.48 10.2 1,435 392
130,358 36,880
1~-C - - - - - -
2-C - 58,426 19.40 9.2 6,350 2,933
ngud/ | 3-c - 116,340 22,82 8.8 13,220 7,178
4-C - 281,089 24.25 8.7 32,309 18,652
5-C - 294,240 31.43 8.0 36,780 27,522
6~C - - - = ~ -
88,659 56,285

l/ 47,000 cu. yds. of overburden 1s equivalent to 105,750 tons.
Ratio of crude ore to pyrite, 1.38:1.

to

crude ore, 0.40:1.

2/ Ratio of crude ore to pyrite, 3.51:l.
3/ Ratio of crude ore to pyrite, 1.58:l.

Ratio

of overburden
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Economic importance. There are at present no plants equipped to burn pyrite with-
in economic shipping distance of the Berryville area. The factors bearing on the poss-
ible commercial development of pyrite In thls ares makoe & complex problem. It appesars
posslble that, 1f a local use for sulphuric acid could be found, such as the manufac-
turs of acld phosphate from north Arkesnsas phosphate rock, a small acid plent might be
operated profitably. Cheap slectric power 1In the north Arkanses ares might also af-
fect the value of the pyrite deposits.

Production. No production of pyrite has been reported in Arkansas. United States
production for the yoars 1934 to 1938 1s shown in table 10.

guartz

An unusual deposit of quartz occurs on Crystal Mountein in Carrnll County. This
quartz 1s located 1In the S5, sec. 24, T. 19 N., R. 24 W.,approximately 7% miles south-
esst of Berryville on the property of K. L. Brawley. (See quartz deposit no. 1, pl.
I11.)

The dsposit lies on the top of a high plateau, the flanks of which sre steep and
composed of large irregular broken blocks of chert. The quartz occurs as 2 crust on
the chert boulders. The size of the individual crystals varies from pyramids of qguartsz
less than one sixteenth of an inch, to some over two inches in diameter. The color of

the qusrtz rsnges from colorlegss to shades of yellow, pink, blue, and lavender.

Mr. Brawley, the cwner, states that he has sold the crystal eggregates for orns-
mental purposss such as rock gardens, for bullding decorations, fire places, stc. The
average price was £12.50 per ton. Specimens of unusual besuty heve besen solé for as
much ss $15.00 each.

Boulcers which carry quertz encruststions cover an asres of approximstely 3 acres,
and ere found 1in the clays to s depth of 30 feet. It was stated by Mr. Brswley theat
no ladge rock was encounterec at that oapth.

TriEoli

Composition snd propertles. The t2rm "tripoli" 1s loosely used to iInciude many
fine-grained substances, consisting principally of silica used for abrasive purposes,
but hers the word "tripoli'" designates a light, porous rock, high in silica, which has
an even fine~-grained texture. Most of the grains sre under one hundredth of a milli~
meter 1n dismeter, and are probably chalcedony (a form of quartz).

Five samples of tripolil were analyzed by the Mineral Survey Laboratory. The com-
position of thess samples 1s shown in table 13.

Table 13. Analyses of tripoll from Bonton County

Deposit Deposlt Deposit Deposit SW SW sec.

Conatituents No. & No. 3 No. 6 No. 8 14-20N-31W
Insoluble 70.94 99.30 99.50 $9.48 98.60
Iron (Feg03) 0.16 0.23 0.23 C.22 Trace
Alumina (AlgOg) 0.70 1.27 1.17 0.02 2.10
Calcium carbonate (CaC03) 27.31 0.00 0.00 0.00 0.00
Calcium oxide (CaQ) 15.30 0.00 0.00 0.00 0.00
Czrbon dloxide (C0g) 12.01 0.00 0.00 0.00 0.00
Moisture 0.12 0.00 0.00 0.00 0.00
Magnesium cerbonate (M2COgz) 0.00 0.00 0.00 0.00 0.00
Magneslum oxide (Mgo0) 0.00 0.00 .00 0.00 0.00
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Uses. Of the tripoll sold or usasd by producers in 1838 in the United States, 26.5
per cent of the tonnage and 42.2 per cent of the value was used for abrasives: 25.%
per cent of the tonnage snd £4.0 pzr cert of the velue wus used as filler: ©.8 per
cent of the tonnage and 3.8 per coent of the value was used as concrete admixture; and
28.5 per cent of the tonnage and 30.0 per cent of the value was usad for miscellaneous
purposes, including filter block, foundry facing, and othaer unspscified uses.

The tripoli from Arkansas appears to be best adapted for use as filler, but is
also employed as concrete admixturs snd fer othsr uses. In recent years the Arksnsas
product, having the trade name "Opallts," has found a large potential markst as a con-
stituent of drilling muds used in oil well drilling.

Prices. In 1937 the finished products of Arkansas tripolil wers rsported to be
priced from $8.00 to over $22.50 per short ton, f.o.b. mill. The average yearly prices
per short ton of tripoll in the United Stetes, according to the U. S. Bureau of }lines,
ars shown on table 14.

Qccurrence. Ths tripolil found in the Benton, Carroll, Msdison, and Weshington
county area occurs in the DBoone formation and i1s thought to be san slteration product
of the chert. The largest deposits of tripoli in this srea are in Benton County, twe
deposits are known in Washington County, end one deposit has been reported from Madi-
son County. No tripoll is known to occur in Carroll County.

The most important of the known tripoli deposits are described below. The number
of each deposit corresponds to a location number on plate III.

The Corona Products, Inc., quarry (no. 18 on pl. III} is locatsed in secs. 11 and
14, 7. 19 N., R. 29 W., approximatsaly 3% miles oeast of Rogers and about half & mile
west of State Hlghway 12. The tripoll is pure white and contains 98 per cent or more
silica. The tripoli bed 1s nearly horlzontal, It averages 30 feet in thickness and
has en areal extent of about 60 acres.

Early mining wes done underground, using the rocom and pillar method. Six rooms,
an average of 50 feat by 100 feot by 30 fest in height, were excevated. The under-
ground mining was abandoned in favor of quarrylng when some trouble with caving ground
was anticipated. Plate VII shows some of the rooms that have been broken into with the
quarry. All of the +tripoll now being produced 1is gquarried. The quarry 1s roughly
circular in shape, with dimensions of about 125 feet by 175 fset and with an =average
depth of 15 feet. An average of about 2 feet of overburden is stripped from the sur-
face. Drilling 1s done with power drills and light charges of powder are used for
blasting. A small Inslsy power shovel loads the broken tripoll into trucks and the
materiel 1s taken to the company plant &t Rogers where 1t 1s prepered for market.
(See pl. VII.) The Corona Products plant has a daily capacity of 60 tons. The tripoli
1s wet ground in a pebble lined tube mill and water classified. It 1s then dried and
alr classified. Several classes of product are made, all of which will screen 99.5 per
cent through 325 mesh.

The Corona Products, Inc., has reported a production of 23,300 short tons with
a value of $379,230.92 for the years 1929 to 1939 inclusive.

Number 1. Tripoll 1s exposed 1n a road cut on the west side of U. S. Hwy. 62 in
the NWj SWZ sec. 4, T. 20 N., R. 29 W. The cut is 200 feet south of a bridge over a
dry branch, approximately 5 miles north of Rogers. The exposurs is at the base of a
small hill, sapproximately 100 feet in height. The tripoll is snow whits, fine-grailned,
herd, and the exposed material has not become earthy. The tripolil is 5 feet thick and
is exposed for a length of 50 feet along the cut. The hill in which the tripoll bed
is present has sn area of at least 5 acres. The deposit 1s easlly atcessible for
truck haulage.
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Number 2. Tripoll is sxposed in the bed of the middle fork of Osage Creek in the
center of the SW3 sec. 34, T« 19 N., R. 30 W., approximately 2% miles from ths town of
Cave Springs. The tripolil forms the bed of the crsck for a distance of 100 yards, and
also 1s exposed on the west bank of thils creek. The exposurs ranges from 4 to S feet
in thickness. There is a high percentage of limsstone fragments in this tripoli. (Ses
analysis, table 13.) Transportation fecilities to the deposit are poor.

Number 3. A deposit crops out =s&long a W.P.A. road from Highfill to Gentry, 3
miles from Gentry, in the NWi NW} sec. 9, T. 18 N., R. 32 W. It is situated on the
west side, and near the base of a very stesp hill. The hill at this point forms =
right angle at 1ts base;one prong of the ridge runs north, while the other prong forms
a ridgs running east. The top of the hill i1s & small flat platszau which stands at an
elevation of approximatesly 100 feet above the valley. The outcrops of tripolil were
traced from the point of the hill on its west slope for a distance of 300 ysrds, with
an exposed face measuring 30 feet in height. Tripoll in this exposure appesars to be
frse of limestone =zand chert impurities; 1t 1s soft, coarse-grained, and light in
weight. (See analysils, table 13.) The deposit is near a good W.P.A. road and only 3
miles from rail transportation. It could be easily mined by underground methods. .

Number 4. Tripoli i1s found along a county roasd one miie south of the village of
Bloomfield, in the SEf NW§ sec. 12, T. 18 N., R. 34 W. The tripoll i1s found in loose
boulders which are scattered along the road cut, eand flat pleces which cover over 2
acres of the surface on the east and west sides of the roead. No excavation heas bsen
made to detsrmine the thickness of the beds. The boulders of tripoll are coarse-
grained and earthy. They sre stained red and yellow 1in places, due to the pressnce of
iron oxides. Therse has been no development of this deposit.

Number 5. Tripoll in the NWi NEL sec. 7, T. 21 N., R. 34 W., 1s sprroximatesly
3 mlles south of the town of Southwsst City, Missourl, and a half mile from a branch
line of the St. Louls & San Francisco Rallway. The tripoll crops out about two-thirds
of the distance around a dome-shaped hill, approximstsly 40 feet bslow its top, and 1t
has an exposed face 25 feet high at the outcrop. The deposit covers approximately 5
acres at the surface. The tripoll is snow white, light in weight, and free from lime-
stone and chert impurities. It 1s of & good grade. The deposit could be mined by
underground methods.

Number &. A deposit 1s one mile north of Gravette, on U. S. Hwy. 71, in the NW%

Ef sec. 2, T. 20 N., R. 33 W. 2 low dome~shaped hill 1s cut through 1its csntsr by

the highway. The hill is roughly circular in shape and has an area of approximately

2% scres. The tripoll bed averages 12 feet in thickness. (See analysis, teble 13.)

The location of the deposit on the highway near the tracks of the Kaensas City Southern
Raillway 1s 1deal for transportation facilitiss.

Number 7. Tripoll is found one-half mile north of Gravette, at the Cobb Tourist
Ceamp on U. S. Hwy. 71. Tripoll crops out here in several places along both sides of a
ridge, approximately 50 feet down the slopes. The tripoli is stained yellow 1in places,
but few llimestone and chert impurities are present. The deposit 1s adaptable to min-
ing either by stripping or by underground methods. Some of this tripoll wes used as a
building stone 1in the construction of nearby camp bulldings. The Kansas City Southern
Railway tracks are adjacent to the deposit. )

Number 8. A tripoli deposit is located in the NW} SWi sec. 8, T. 20 N., R. 29 W.,
on a south flowing branch of Sugar Creek, 150 yards from the confluence of the branch
and Sugar Creek. It is 1% miles from U. S. Hwy. 62 at Bestwater. It has an outecrop
100 yards long and a thickness of approximately 4 feet above the stream bed. The trip-
cll 1s capped by limestone. Chert inclusions near the contact make the exposed trip-
0ll low in grade. Immedlately east of this exposure, white tripoli of good quality is
exposed on the county rcad at the base of a hill. (See analysis, table 13.) The
thickness here is as much as 25 feet, and the tripolil is exposed for a length of 100
.feet along the hillside. It is possible that a fair tonnage of good tripoli could be
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developed here.

Number 9. A deposlt in the SE} SW§ eand the SW} SE} sec. 23, T. 19 N., R. 29 W.,
is known as thes Starck Prospsct. Outcrops occur for a distance of 250 yards along
State Highway 94, and are traceable over a hlllslde which covers an ares of 20 acres.
Twenty~one feest of white tripoli 1s exposed In a cistern at the Starck home, and the
bottom of the cistern 1s in tripoll. The deposlt 1s adjacent to & good gravel road
approximately 6 miles from railway transportation at Rogers.

Number 10. Tripoll 1s present on both sldes of & cut along the abandoned Kansas
City & Memphis Railroad in the SW§ NEf sec. 35, T. 19 N., R. 20 W. Tripoll is exposed
from the top to the bottom of the 28-foot cut for a distance of 350 feet, and it cov-
ers about ¢ acres. The tripoli 1s somewhat iron-stained and contains hard chert in-
clusions.

Number 11. Tripoll 1s located along State Highway 72, 3% miles northeast of Ben-
tonville in the NE} NWi sec. 22, T. 20 N., R. 3Q W. Nine feet of tripolil 1is exposed
for a distance of 300 feet. An arsa of 9 acres 1s believed to be undsrlaln by tripoli
which appears to be of good quality. The location 1s favorable for highwey trenspor-
tation. The deposit could be minsd by open pit methods.

Number 12. A deposit known locally as the Sugar Creck Prospect No. 1., is locat-
ed on the north bank of Little Sugar Creek, near State Highway 72 in the SEy sec. 11,
T. 20 N., R. 30 W. Twelvs feet of tripoll is exposed for a gquarter mile along a coun-
ty road. The tripoll contains impurities of limestone and chert.

Number 13. A deposit, known locally as the Little Sugser Creek Prospect No. 2, is
probably an extsnsion of deposit Number 12. It i1s located in the NWj sec. 7, T. 20 N.,
R. 30 W. The characteristics and thickness of the tripoli in the deposit are similar
to those of tripoll in deposlit Number 12. ;

Number 14. Tripoli is located on State Highway 72, about 3% miles from Benton-
ville in the center of sec. 15, T. 20 N., R. 30 W. The tripoll covers approximately 2
acres and ls about 12 feet thick. The quality of the tripoli 1s good. Thls deposit
1s not adaptable to open pit minlng but could be mined by the room-and-pillar msthod.

The tripoli deposits investigated in Washington County are not as largse nor of as
Zood gquality as those studied in Benton County. The two occurrences in Washington
County that appear to havs the most promlise are:

NE+ SW3 sec. 32. T. 18 N., R. 29 W, (see tripoll deposit no. 15, pl. III.)
SWz SWg sec. 26, T. 18 N., R. 28 W. (Sse tripoll deposit no. 16, pl. III.)

Number 17. The only location of tripoll reported from Madlson County 1s approxi-
mately 2 miles north of the town of Hindsville in the SE; SE sec. 33, T. 18 N., K. &7
W. {(8ee pl. ITII.) This deposlt 1s located on the benk of & shallow creek approxi-
mately one mile from 1ts confluence with War Eagls Creck. The tripoli 1s exposed 1in
a dilscontinuous bed which occurs between strata of limestone and chert of the Boone
formation. The tripoli is impure, is stained ysllow to brown, and is not sultable for
commercial use. The deposit 1s about 20 miles from rallway transportation.

Economlic importance. The average eannual production of tripoli in the United
States for the years 1934 to 1938 inclusive was 26,703 short tons eas reported by the
U. 5. Bureau of Minesé/. There 1is probably somewhat more tripoli exported from the
United States than 1s imported, and, therefore, the domestlic production is slightly
greater than the domestic consumption.

6/ Johnson, Bertrand L., and Schauble, M., Abrasive Msterials: U. S. Burseu of Mines
Minerals Yearbook, Review of 1938, p. 1227, 1939.
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Filgure 4 shows graphically the productlion of tripoll from Benton County for the
years 1934 to 1938 and the percentage relatlonshlp between Benton County production
and the total United States production. It 1is apparent that, although the tonnage pro-
duced varles widely from year to year, Benton County tripoll has meintained a steady
position in relationship to total production.
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Filgure 4. Tonnage of tripoll produced 1ln Benton County and percentage
relestionship to United States production, 1934-1938

The production of tripoll
may be gauged by the records of past production.
and present markets

valoped

may be extended 1in the futurs,

these factors would cesuse a sharp increase in demand.

is 1imited by the needs of consumers,
New markets for tripoll
but it 1s unllkely that

and these needs

may be de-

The developed deposits 1n northern Arkansaes have large reserves of raw tripoli,

and present plapt (mill) capacity is more than adeguate

for the product.
pear to bg

of good gquality,

of sufficlent size,

The commerclal development of these deposits 1s a complex problem.

Production.
Benton County.

to supply the present demands
There gre undeveloped deposits of tripoll in North Arkansas that ap-
end well located for exploitstion.

All of the production of tripolil in northwest Arkasnses has come from
The total production 1is shown in table 14.

Table 14. Procductlion and value of tripoll produced in Benton Countyl/

Production Aversge price
Ysar short tons Value per short ton
1929 300 2,928.00 $ 9.8
1930 5,455 104,790.55 16.21
1931 1,429 27,451.09 19.21
1932 1,135 24,084.70 21.22
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Table 14. Production and value of tripoll produced in Benton County

{cont.)
Production Average price
Ysar short tons Value per short ton
1833 809 : 14,505.37 17.93
1934 1,972 21,810.32 11.06
1835 2,079 23,993.74 11.06
1936 3,230 50,194.20 16.54
1937 4,186 €0,697.00 14.50
1938 2,750 : 55,365.00 12.86
1839 955 14,410.95 15.09
24,300 379,230.92 15.61
l/ Based on state severance tax reports.

BUILDING STONE

Compositlon and propsrtles. The principal desirable properties of a bullding
stone are: relatlvely high strength (hardness and toughness),low percentage of absorp-
tion (absence of pores and minute fractures), good workabllity (ease of cutting and
dressing), rTesistance to chemlcal weathering, and beauty (attractive color and tex-
ture). Physical and chemicasl tests may be made to determine the adaptability of rocks
to particular uses, but the best test of a bullding stone 1s observation of the stone
in use over & perilod of ysars.

A survey was made of 358 stone structures in Benton, Csarroll, Madison, and Wash-
ington counties. Approximately 55 per cent of all of the stone ussd in the structures
surveyed 1s fleld stone gathered near the site of the structures. The fleld stone 1s
derived principally from the Atoka sandstone, the Wedington sandstone, the Boone for-
mation, and the Hale sandstone. Most of the fileld stons 1s used 2s found or 1s rough
cut,

Lbout 45 per cent of the stone has come from guarries. Approximately 17 per cent
of the stone has been quarried from the Boone formation (including the St. Joe lime-
stone), and about the same percentage of stone has been gquarried from lower Ordovician
magnesian limsstones (nearly sll is Cotter dolomite). Less than 2 per cent of the quar—
ried stone is Hale sandstone, about 1.3 per cent 1s Atoka sandstone, and less than 1
per cent 18 Wedington ssndstone. About 7.5 per cent of the quarried stone was not
identifled as to formatlon. The major part of thls wunldentified stone 1is probably
Boone limestone, Pitkin limestons, Brentwood limestone, and Wedington sandstone. (See
table 16.)

The structures surveyed were constructed betweesn 1820 and 1939 and more than half
wers bullt %ince 1930. Lass than 3 per cent of the structures were reported to be in
poor condition for which Inferior mortar 1s partly responsible. The oldest structurs,
a stone house betwssn Fayetteville and Greenland in Washington County, was constructed
in 1820 of Wedington sandstone. The stone 1s reported to be in good condition, but
the mortar is crumbling and cracking.

Uses. Of the structurss surveyed thers were 110 residences, 61 stores, 25 ga-
rages and filling stations, 24 schools, 22 business and office bulldings, 19 cabins,
16 churchss, 14 hotsls and apartment houses, 13 public bulldings, 8 farm bulldings, 7
factorles, 4 warehouses, 3 hospltals, and 2 raillroad stations. There were also 23 re-
taining walls, 5 dams, and 2 bridge asbutments. Approximstely 55 per cent of the stone
was used in dems, retaining walls, and bridgs abutments. The major part of the stone
used iIn this class of structure was rough fleld stone. About 45 per cent of ths stone
was used for the several kinds of bulldings listed above. Most of the stone used in
thils class of structure was cut or rough cut quarried stone.
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Occurrence. Stone sultable for bullding purposes 1s widely and abundantly dis-
tributed over the four-county area. Fleld stone 1s present over most of the aren.
The Boone limestone, the St. Joe limestone, the Cotter dolomite, the Wedington send-
stone, the Atoke sandstone, end the Pitkin limestone are good quarry stones and of
these formations, one at least 1s avallable 1in every township. Locations and brief
descriptions of sevsral quarries are glven on table 15.

Production. It 1s estinated thet thers are 3,752,244 cublc feet of stone in the
3583 structures surveyed. Approximatsly 3,725,510 cublc feet of stone came from Benton
Carroll, Madison and Washington countles. About 26,734 cubic feet of stone was im-
ported from othsr states and other countles of Arkansas. (See table 16.)

Dolomite

Composition and propertiss. Chemically pure dolomits conslsts of 45.65 per cent
magnesium csrbonate, and 54.35 per cent calclum carbonats. Dolomite rock commonly
contains more or less silica, 1ron, sxcess lims, or other elements. Physically, dolo-
nite rock resembles limestone with which it 1s easily confused. It 1s slightly herder
than limestone, and will not effervesce with cold dilute hydrochloric zcid. (Lime~=
stone effervesces freely.)

Uses. Dolomite may be used as road material, bullding stone, and structural
stone. It is used to correct acidity and as a uource of megnesiun in soils, in glass
manufaecturs, and in the manufacture of insulating materlal (such as rock wool). Dead-

burned dolomite is used as a refractory in furnace bottoms.

Prices. The prices paid for dolomitse depend upon the use for which it is employ-
ed. Crushed dolomite ususlly sells for about the same &s crushed limsstone and sand-
stons. The price of crushed rock f.o.b., plant ranges from about 50 csnts to $2.00 per

short ton.

Occurrsnce. The only surface occurrences of dolomite of possible sconomic 1lmpor=-
tance in this area are located 1in Carrcll and Benton countles. The dolomite is part
of the Cotter formation. The deposits described below are numbersd to correspond to
the location numbers on plate VIII.

Numbar 1. A symmetrical ridge of dolomite parallels the east bank of the Whitas
iiver in sec. 20, T. 21 N., R. 26 W. Thils ridge supports the east side of the lls-
souri and Arkansas Rallway bridge, which crosgses the White River near Beaver Station.
The dolomits forms a steep bluff which risas approximately 100 feet above normal water
levsl. The dolomite 1s fine-grsined, light-gray, and hard. Occasional lenticular ‘no-
dules of chert are present between the beds. Vary thin beds of sandstone are locally
prasent. On exposed surfaces, the dolomite beds ars vertically Jointed and cublcal
blocks weather out from the formstlon.

Number 2. A cut and tunnel of the Missourl and Arksnsas Railway in the NW§ NWji,
sec. 31, T. 21 N., R. 25 W., has exposed a thickness of 20 feet to 40 feet or more of
dolomits. The dolomlte appears to be of good quality with only minor chert and thin
sandy beds. 4 large tonnage of material has been indicated by the railroed cut and
conditions hers seem to be favorable for low quarrying costs.

Number 3. The only reported production of dolomite has come from two guarries
near Sulphur Springs in Benton County. Both sre operated by the Independence Gravel
Company, whose main office 1is located in Joplin, Missourl. The Chalybeate Querry is
located on U. 8. Hwy. 71 at Chalybeate OCreek in sec. 15, T. 21 N., R. 33 W. This
gquarry 1s about 400 feet south of the Missouri-Arkansas line. It 1s approximatsly 400
feet in dlameter, and 1s excavated to a depth of 21 feet. The top 7 fest conslists of
red clay and gravel ovsrburden, which 1s stripped with a steam shovel. Two beds of
dolomite are mined, the upper bed, ebout fivse feet thick, contains a small percentage
of impurities, principally chert snd 1iron oxide. The material from this bed is ground
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to pass a 60 mesh screen, and 1s sold as a fertillizer ingredient. The lower bad, about
9 feet thick, 1s nearly pure dolomlte. It is fine-gralned and hard. Materlel from
this bed is sold to the glsss 1ndustry.

The other quarry is located on Butler Creek, & short distancs from the Chalybeste
Quarry in the same section. The gquarrying ls accompllished by cutting down the face of
a hill. Material from this operstion 1s crushed to between 10 and 20 mesh, and is
sold for soil sweetener through the Federal Soil Conservstion Department. The impurs
product 1s crushed and sized for use as road masterial.

Production. Quarries in Benton County report 51,350 short tons of crushed dolo-
mite, valued at $69,321.68, for the years 1937 to 1939, inclusive. The procuction for
these years, from state severance tax reports, is:

Table 17. Production and value of crushed dolomits in Benton

Countylt/

Production Average
Year snort tons Value unit price
1937 15,382 $20,7685.98 1.35
1838 15,435 18,155.58 1.38
1939 22,033 30,419.02 1.35
51,350 69,321 .68
l/ Based on state severance tax reports.

Limestone

Composltion and properties. Pure llmestone consists of 100 psr cent calcium car-
bonate, but it 1s seldom that the rock 1s found in the pure state. The term "lime-
stone" may designate a rock which varies from nearly pure carbonate of lims to a rock
which 1s high in cley, magnesis, or siliceous impurities. Marked variations in compo-
sition may at times be found sven 1n a single querry, while in other cases & limestone
formation may show rsmarkable uniformity of composition over a wide area. Limestonss
may be massive or thin-beddsd, porous or compaect, coarse or fine-grained, or composed
of fragmental meterial. They may have almost any color. The chief Impurities in the
limestones found in northwest Arkansas are silice, clay minersls, iron, and magnesium.

Table 18 gives trne analyses and locations of a variety of limestone samples taken
in the four counties covered by this report.

Uses. Limestones ars used chiefly as building stones, road material, 1limestons
for burning, sgricultural lime, and in the manufacture of Portland cement. The lime-
stones found in this area srs used for all of these purposes except In the manufacturs
of Portland cement.

Prices. The price of limestone 1s relative to the purity of the deposit, use of
the stone, locatlon, and degree of prepzration. Price for 1limestone f.o.b. plant
renges from less than 50 cents to ¥$4.00 or mors per short ton.

Occurrence. The limestone ussd for burning and for agricultural lime is quarried
chiefly from the Boone formation in these counties, although some has been obteined
from the Pitlkin limestone. The St. Joe limestone, often referred to as s marble, 1s
the basal member of the Eoone formation and 1s widely used as & bullding stone. Ths
Brentwood limestone cf the Bloyd formation 1s used to some extent &as a rough bulldilng
stone. Thirty limestone analyses are given in table 18. Additional llmestone occur-
rences are described in teble 15 (p. 26).
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Field men for the State Mineral Survey took samples of limestones from the Bloyd
formation to be analyzed to determine thelr suitability for use 1In manufacturing ce-
ment. The limestone samples were taken from the Brentwood member of the Bloyd forma-
tion. The samples were taken along 12 cross sections {numbered A-B 1 to A-B 12) over
an area -covaring 20 square miles in T. 14 N., R's. 29 esnd 30 W. (See fig. 5.) The
area lies along U. S. Hwy. 71, and the St. Louls and San Francisco Rallway, betwesn
the towns of West Fork and Brentwood in Washington County. Between 5 and 10 semples
were taken along each cross section. The samples from each cross section were pulver-
ized, mlxed thoroughly, and analyzed as composites. The results of the chemical analy-
ses are given in table 19.

The results of the sampling, though inconclusive, 1Indicate that limestones suilt-
able for Portland cement can be obtained in this ares.

R-30-W R-29-W

WEST FORK : E
6 S - S 3 i e
.a . §
.............................. | AR
\s : '
7 8 B o 10 1"
T ] Y0 o :
.
‘ $ : : :
18 i 17 : NN 5 E 14 : 3 18 7
WOOLSEY ' :

y fvoLsBRN

23 ! 24 19 20
@ : Y
..... _ V) J. .. . .
[~
26 : 25 30 29
BRENTWOOD pd/j
: A )
; i : 71 ;
: \ 35 : 36 31 : 32

Figure 5. Map showing location of limestone samples

Economic importance. Limestone is one of the most important non-metsllic depos-
its in northwest Arkansas. 7Theses deposits are widespread over the counties, and the
large ressrves of highly pure limestone sre of sufficient quentity and will probably

become of grester commercial importance 1In the future.

Production. Table 20 gives the production of limecstone from this arza for the
years 1923 to 1939 inclusive. Most of this stons was used as sgricultural lims.
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Marble

Properties. Any limestone that will take a polish and is suitable for ornamental
purposes 1ls considersd to be & marble. The St. Joe member of the Boone formation is
the only rock in these four counties which i1s so clessifled. The St. Joe marble is
flesh to chocolate-colored, fine-gralned, highly crystalline, snd generally fossilif-
erous. The crushing strength varies between 8,989 pounds end 17,835 pounds per sguare
inch; the absorption ratio varles from 1:296 to 1:400; and the specific gravity va-
ries between 2.686 and 2.715. The stone welghs between 169.69Y pounds to 177.88 pounds
per cubic foot.

Onyx marble or Mexican onyx are popular names for a bsnded variety of crystalline
lime carbonate which often occurs ss a cave deposit.

Usegs. The St. Joe marble 1s subject to all the uses of other limestones besides
being used for ornamentel and decorstive purposes. The onyx marble 1s used in meking
pen stocks, paper welghts, ash trays, and othsr small articles thet are sold for cu-
rios.

Qcecurrence. The 8t. Joo marble i1s distributed over a wide arsa in Benton, Wash-
ington, Madison, end Carroll countles. (See pl. II.) It is found at the bass of the
Boons formstion. Throughout the greaster part of the srea the St. Joe 1s from 25 to 80
feet thick end is in layers from a few inches to 10 feet thick.

Some caves in the limestones and dolomites near Eureka Springs in Carroll County
contaln onyx marbls. One of these caves 1s on the east slde of the railway, one mile
north of the depot. Another is neer Gasklin's Switch, four miles from FEureka Springs.
A few slebs of onyx merble have besn taken from Dirsts' Cave in sec. 14, T. 20 N., R.

17 w.

Road Materials

Propertles. It is possible to use any sort of hard, durable rock of the right
slze and of sufficlent guantity for rosd msteriel. Gravels which contain chert, with
some cley and fine calcite &% '"binder," are commonly used I1n the Ozark Plateaus Re=-
gilon. Crushed limestone also 1s used.

Occurrence. Washington, Benton, Carrcll, and Madison counties are well supplied
with road maeterials that can be used for both road foundeticns and surfaces. (See

table 21.)

Alluvial gravel deposits, in stream and river beds and residual fragmental depos=-
1ts formed by weathering of cherty limestone in place, are abundant in the Qzark pla-
teaus Reglon. These deposits are widely distributed aend long hsuls are not necessary
for rcocad building. Some of these deposits have been opened and the gravel used on
federal, state, snd county roads. The location of certein of these gravel deposits 1is
shown on plate VIII and described on table 21.

Suffiecient gravel or fragmental stone 1s obtained for road construction in Boone
County, northern Weshington County,and western Carroll County by grading the right-of-
way to form a road bed. In localities in which the chert fragments are too large for
road material,the large pleces are broken with hammers while the grading is belng done.

An sbundence of alluvial gravel occurs along the creeks and rivers in Madison
County. Generally the alluvial gravel 1s easily accessible to transportation because
the roeds and highways are commonly built parallel to and near the streams.

Screen analyses were made of gravels from 1§ depcsits; three in Washington Coun-
ty, four in Benton County, four in Carroll County, and three in Madison County. These
analyses are shown in table 28.
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FUEL MINERALS

Coal

Composition and propertises. The coal In Washington County 1s similer to the coal
farther to the south in the Arkansas Valley. It 1s of low-volatile bituminous rank.
The volatile (or gaseous) constituents range from 12 per cent to about 20 per cent.
The percentage of fixed carbon ranges from sbout 67 per cent to 80 per cent. The cosal
is friable (breaks up into fine particles) snd must be hsndled carefully.

Uses. The market for the coal is local. The coel 1s used for heating and for
blacksmithing.

Prices. Blacksmithing coasl, in very small gquantities, brought $6.00 per ton, de-
livered in Springdaie, and the run-of-mine coal brought $4,50 per ton, f.o.b. Spring-
dale. DBlacksmithing coal, sold In 100-pound lots, Dbrought $3.00 to $4.00 per ton in
Prairie Grove. The prices quoted above were those for December, 1939.

Occurrence. Coal occurs in many localitles 1in Washington County, and has besn
dug at intervels in several places. The coal bed 1s thin, hsving a maximum thickness
of 22 inches. The lower portion of the bed (from 2 to 4 inches) 1s soft, and crumbles
into small fragments. From 7 to 10 inches of the coal bed forms a continuous layer.
All the coal known to be present 1iIn this sres occurs 1n the Bloyd shale between the
Brentwood limestone member (below the coal) and the Kessler limestone member (above
the coal.) The coal bed 1s from 15 to 20 feet above the Brentwood limestone.

Coal deposits Number 1 and Number 2 appear to be the most promising in Washington
Courity. The number used in referring to each deposit corresponds to the location num-
ber on plate IX.

Number 1. A coal secam 1s on the Alex Allen farm, approximately 5 miles southesst
of Springcale, 1in sec. 21, T. 17.N., R. 29 W. (See pl. IX.) The cosl occurs 1in a
nzarly horizontal seam which 1s capped by beds of sandstone. The sandstone is 20 feet
thick at this place, and is overlain by 15 feet of overburden. The coal bed 1s from
12 to 14 inches thick. It 1s underlein by 48 inches of gray clay. (See section on
cley, p. 10.) It is estimated that the surface arca of cogl in this locality cov~
ers 100 scres, with an average bed thickness of 12 inches. The quality of the coal
appears to be uniform in all the openings examined.

Number 2. A coal bsd on the Van Over farm crops out at Stephenson Mountain,about
3 miles southeast of Prairle Grove, in sec. 33, T. 15 N., K. 31 W. (See pl. IX.) The
coal bed dips slightly to the sast, and 1s overlaln by 35 fest of sandstone and shale.
The coal seam varies I1n thickness from 14 inches on the western exposure to 22 Iinches
on the eastern exposure. The coal 1s present in the hills adjacent to Stephenson
Mountain, &nd in the hills at the Hubbard settlement, a gross area of approximetely
200 acres. Clay underlies much of the coal 1n this district.

The locations of some of the coml occurrences in Washington County are listed 1n
table 23, and are shown on plate IX.

Table 23. Locations of coal deposits In Vieshington County

No. Quarter Sec. Twp. Rge.
1 Nw NW 21 178 20W
2 NE NE 33 15N 31W.
3 NE NE 12 13N 31w
4 SE Sw 19 13N 31W
5 SW NW 24 13N S1IW
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Table 23. Locations of coal deposlits in Wsshington County

{(cont.)

No. Quarter Sec. Twp. Rge.
6 NE SW 30 13N IOW
7 SW NW 12 13N 3OW
8 NW SE 6 13N 3OW
9 SE SW 17 13N 20W

10 SW 12 12N B32W

11 NE Hw 10 13N 32W

12 NW SW 23 13N 32W

13 SW sw. 33 14N 32W

14 SW NE 33 14N 320

15 NW Sw 26 14N 32W

16 NW NE 15 14N 31W

17 NE SE 21 14N 31W

18 NE NE 20 14N 31W

19 NE SW 31 14N 31W

20 NE SW 10 14N 30W

21 SW osw 5 14N 20W

22 SE NW 32 15N 20W

23 NW sw 25 15N 30N

24 NE 8w 14 15N ZOW

25 SE SW 14 15N 30W

26 SWNW 22 15N 31W

27 SE NW 22 15N Z1W

28 SE SE 22 15N 31W

29 SE SW 29 16N 20W

30 SW NW 21 17N 20W

31 NW Sw 21 17N 29W

32 SW NE 21 17N 29W

33 E3 20 17N 29W

Economic Importance. The cosl deposits Iin Wasshington County are of local impor-
tance only. The quantity of coal present 1s too small to supply large markets. The
quantlity avallable 1s sufficient, however, so that substantially more coal could be
produced 1f there were a greater local demand.

Production. The production of coal in Washington County has been small. State
sgverance tax reports give the production as follows:

Table 24. Production of coal in Washington County

Production
Year short tons Value
1923~1932 None reported
1933 1,074 $2,856.84
1934 248 521.72
1935 112 235.20
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Table 25. Producers of coal in Washington County

Year
Name Address operated
Eaton, J. A. Fayetteville 1933
Eaton, L. F. Fayetteville 1933
Edwards, W. S. Fayetteville 1934-34
Grey, W. E. Feyettevills 1933
Little, Jonn L. Baldwin 1933-34
Stanberry, J. R. Fayesttoville 1933-34-35
Van Over & Johmson Prairie Grove 1933-34
Allen Bros. Coal Co. Springdale 1933-40
Spring, C. A. Farmington 19324
Napler, G. C. Cave Hill 1935
Turner, M. B. Winslow 1935

01l and Gas

oll seeps, and "shows™ of oll in water wells in
northwest Arkansas, have led to exploration and wildcattling for oll and gas. Several
test wells have had Indications of oll and gas. Table 26 glves the location of two
0ll seeps and 15 test wells drilled in Washington, Benton, and Madison countlies. Ths
formations or members of formatlions considered to be the most favorable for gas crvr oil
accurmulation in this area are the Sylamore sandstone, the Hale sandstons, the Weding-
ton sandstone, the St. Pster sandstone, the Kings Rlver sandstone, the Everton sand-
stone, and the Boone limestone.

Occurrence. Surface structures,

Table £6. 01l seeps and test wells in Washington,
Benton, and Madlson counties

Map
N0, Quarter Sec. T. K. County Remarks
"1 Mount Comfort Veshington Small yield of gas reported
2 SE l 15 185N 30W Washington Smell amount of o0ll reported
3 South of Fayetteville Washington Small yield of gas reported
city limits
4 NW 34 16N 30V | Washington Shows of oll and ges reported
5 NW SE NE 14 15N | 32W | Viashington | Reported to have produced
some gas
& SW SwW 30 15N 320 Washington Shows of 01l and gas reported
7 24 13N 30§ | Washington | Show of oil and gas reported
8 24 14N 32W Viashington 011 sesp reported
9 NE SE 5 19N 31W Benton Gas reported
10 SE NW 32 21N 28w Benton Small gas production reported
11 SW SE 29 19N 29w Benton Dry hole .
12 SE SE SE e 14N 25W Madison Gas reported
13 13 15N 26W | Madlson Shows of gas and oll reported
14 NW NW NE 14 18N 26w Madison Shows of ges and oil reported
15 NE SE NE 6 16N 27w Medison Show of ges and oll reported
16 NW SE NW 35 17N 28W Madison Shows of gas reported
17 NE SE 17 16N 26W Madison 011 seep ~ Hale formation
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Economic importance. There appears to be good possibilities for the accumulation
of small quantities of gas in favorable structures in Washington, Benton, and Madlson
counties, but the chances of finding oil in commercial quantities in this eres do not
appear to be good. The possibilities are poor for gas or oll accumulations In commer-
cial quantities in Carroll County.

Springs

There are many springs in Benton, Carroll, Madison, and Washington counties. Ta-
ble 27 lists most of the larger springs and gives the spproximete flow of water dur-
ing & 24-hour perilod. The springs described in table 27 are located on plats X, the
number on the map corresponding to the reference number in the table.

Table 27. List of springs in Benton, Carroll,
Madlson, and Washington countiesl/

Map Location Est. 24-hour
no. S. | T. R. vield (gals.) Owner and address
Carroll County .
1 NW SE 17 } 19N | 23W 1,200 L. Violfe, Osage
2 NE NW 31 19N | 28W 1,000 W. Fanning, Berryville
3 SW SE 1]20N] 27W 11,520 Wm. Stilley, Eureka Springs
4 SE NE 1| 20N 27w 7,200 Dave Starr, Bureka Springs
5 SE SE 2{2ON | 27W 2,450 -Dave Starr, Eurska Springs
6 NW NE 3| 20N | 27 4,175 Jessie Parker, Busch
7 SWONW 10 | 20N | 27W 7,200 V. R. McMenus, Eureka Springs
8 SE NW 10 | 20N | 27w 1,440 M. Redwine, Sacremento, Californla
9 NE NW 11 | 20N | 27% 2,160 Ira Desn, Eureka Springs
10 sW SE 12 | 20N | 270 2,880 J. lerndon, Eureka Springs
11 NV NE 13 1 20N | 27w 1,440 B. Scates, Eureke Springs
12 NE NW 14 |} 20N | 27W 1,440 Floyd Slaine, Burcks Springs
13 SwW Sw 21 { 208 | 27w 1,630 W. H. koller, Eurekas Springs
14 NV SE 21 20N | 27W 2,020 A, P. HcAlester, ZEureks Springs
15 SW sw 23 { 20N | 27TW 10,800 Fred Eemes, Munéell
16 L SE 25 | 20N | 27W 21,600 C. Johnson, Zureksa Springs
17 NV N 26 | 20N | 27% 5,040 S. Higginbotham, Mundell
18 NW SE& 28 | 20N | 27w 1,585 S. Amous, lundell
19 NW NW 36 | 208 | 27w 1,870 ifary David, Eureka Springs
20 NE NW 30 | 21N | 22W 1,000 D. C. Canuill, Oakgrove
21 NE NW 14 | 21N | 7% 1,730 E. H. Boyer, Zureka Springs
22 NI SE 16 | 21N | 27W 2,880 J. W. Lawson, Busch
23 SE SE 22 | 21N | 27w 1,870 G. %. Dye, Busch
24 NW NW 28 | 21N | 27TW 1,295 L. Crentzberg, Eureks Springs
25 SW.SW 33 | 21N | 27W 1,585 E. Gunnels, Busch
26 Sv SW 36 | Q1IN | 27W 1,440 liarvin David, Eureka Springs
27 SW NE 36 | 21N | 27W 2,450 Phillips University, Enild, OJkls.
Benton County
28 SW NE 1 17N | 33W 2,000 Charley Owen, Siloam
29 NW SE 1 117N | 33W 144,000 Charley Owen,
30 NE SE 3 117N | 33W 7,200 Frank %atts, Rt. #4, Gentry
31 NW SE 1 18N | 28\ 53,800 0. V, Samuels, War Zagle
32 SW NW 12 18N | 28W ' 79,200 G. C. Shsrp, Kbt. #2, Springdele
33 NE SE 12 [ 18N | 28W 5,09C C. J. Broderick, Best
34 NW NE 4 | 18N | 29W 18,720 C. H. Cloycd, Rt. #2, Lowell
35 NE sw 23 | 18N | 30w 1,008,000 City of Springdale, Springdals
36 SW SW 23 | 18N | 30W 600,000 City of Springdale, Springdele
37 NE SE 1 118N | 31w 750,000 Mrs. Julia Young, Tulss, Okla.
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Table 27. List of springs in Benton, Carroll,
Madison, end Washington counties
(cont.)

Map Location Est. 24-hour
no. S. | T. R. yisld {(zals.) Owner and address
38 NW SE 19| 18N} 31w 1,440 J. H. Elliott, Springtown
39 SE sw 19 { 18N 21w 2,000 Unknown
40 NE Sw 22 | 18N} 31w 3,000 Burk Henisho, Elm Springs
41 NE SE 22 | 18N | 31w 8,000 Coly Onesal, Elm Springs
42 SwoSw 5§ 18N | 32w 10,080,000 J. C. Davidson, Springstown
43 SE NE 15§ 18N] 33w 3,000 Forest Maddox
44 NE Rw 151 18N} 33W 3,000 Sam Gratell, Rt. #2, Gentry
45 SW NwW 157 18N | 33w 1,000 E. L. Moore, Rt. #2, Gentry
46 SE SW 35 | 18N | 33W 576,000 Siloam Springs, Siloam Springs
47 SW sw 36 | 18N | 34w 1,500 John E. Brown Schools, Siloam Spgs.
48 NE SE 24 | 19N | 28W 34,560 John Pullen, Rogers
49 NW NW 16 | 19N 29w 40,320 Z. H. Flscher, Rogers
50 NW SE 22 | 19N ] 29W 67,680 J. E. Felker, Rogers
ol NW NE 29 |, 19N 31w 415,000 C. V. Rice, Bentonville
52 NW NW 34 | 19N | 21W 79,200 J. E. Kirkes, Bentonville
53 NW NE 34 | 19N ¢ 31W 21,600 Unknown
54 SE SW 36 | 19N | 31w 12,000 W. D. Rozar, Cave Springs
55 SW SW 17 | 20N | 27W 34,560 Earmie Douglas, Garfleld
58 NE NE 9| 200 1 28W 113,760 W. L. Moon, Rt. #1, Garfield
57 SE NW 21 § 20N | 28W 25,280 W. E. Smiley, Stasr Rt., Garfleld
58 SW SE 4 | 20N | 29W 146,020 Cherles Hutcheson, Rogers
59 SW SE 5 | 20N | 29W 630, 000 George Miser, Rogers
60 NE Nw 9 120N | 20W 14,480 Miss Jsne Wardlow, Rt. #4, Rogers
61 NW sw 15 | 2ON | 29W 225,200 Cleda Miller, Avoce
62 NW NE 17 § 20N | 29W 34,560 C. E. Pfrimmer, Avocsa )
63 SE sSw 19 | 20N | 29W 132,930 Dr. R. W. Russell, Rt. #6, Rogers
64 SE NW 20 | 20N | 29% 108,000 Crest Bowmen, Rogers
65 SWNW 34 | 200 | 29W 630,000 plus| Mrs. Claude Woods, Wichita Falls,

i Texas
€66 NE SE 34 §{ 20N | 20w 630,000 plus | Percy Farley, Rogers
€7 NW NW 2 ] 20N | 30w 67,680 H. F. Price, Rt. #4, Bentonville
68 SW SE 6 | 20N | 30W 630,000 plus | Martha Blevins, Rt. #4, Bentonville
€9 NW SE 7 | 20N | 3OW 630,000 plus | Ford Estate, Bentonville
70 SW NE 7 {208 ] 30W 115,200 Claudia A. Summers, Tulsa, Okla.
71 SE NE 29 20N | 30w 1,800 Dr. W. A. Pickens, Bentonville
72 NW NE 34 20N | 30w 67,680 H. M. Bush, Rt. #E, Rogers
73 NE SW 18 | 20N | 32w 17,280 J. E. Ketcherald, Gravstte
74 SE SW 1 20N 33W 5,000 N. C. Brun, Des lNolnes, Iowa
75 NW NW 24 | 20N | 34W 1,000 A. VWialley, Montrose, Mo.
76 SW Sw 10 | 21N | 28w 108,000 Floyd Gregory, Bakersville, Calif.
77 NE Sw 23 21N | 28W 79,200 Keen Roller, Seligman, Mo.
78 NW NE 22 21N | 31w 23,040 Port Thompson, Bentonville
79 SE NE 29 | 21N | 21w 36,000 J. O. Sheppard, Rt. #1, Hlwasse
80 NE SE 21 | 21N | 31W 36,000 0. H. Keer, Rt. #2, Hiwasse
81 SE SE 33 121N | 31W 250,000 L. K. McNeeley, Rt. #3, Bentonville
82 SW NW 34 | 21N | 31W 2,230 Lewls Mertshey, Rt. #4, Bentonville
83 SE SE 27 21N | 32w 31,680 D. B. Figgins, Sulphur Springs
84 NE NW 34 | 21N | 33W 2,230 D. M. Greer

Washington County

85 NE SE 5 13N | 28w 4,320 Miss Cloud, Sunset
86 SE NW 6 |13N | 28W 4,320 Bob Miller, Sunset
87 NE NE 8 13N | 29W 7,200 J. W. McKenzlie, Winslow
88 NW NE 25 113N | 29W 36,000 Mr. Gambles, Winslow
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Table 27. List of springs in Benton, Csrroll,
Madlison, and Washlington counties
{cont.)
Map Location Est. <4~-hour
no. $.]T. | R. visld {(gals.) Owner and address
89 NE NE 251 13N | 29w 7,200 Bill Lopper, Sunset
90 NW SE 29 13N | 29w 11,520 F. C. Meadows, Winslow
91 NW SE 291 13N | 20W 4,320 Alec Sorencen, Winsleow
g2 SE sw 21 12N 31w 31,680 John Taylor, West Fork
93 SE SE 2] 13N ) 31w 7,200 Mrs. Rose, Strickler
94 NW sw 4] 13N} 31W 1,200 J. E. Bance, Rt. #1, West Fork
95 SW NE 26| 13N | 31w 7,200 State of Arkansas
06 SE NW 18§ 13N | 32W 1,000 W. F. Cole, uvansville
a7 NE NE 331 13N | 32W 4,320 Unknown
98 SW Sw 1] 13N 33w 14,400 Lee Wright, Cene Hill
99 NW NW 2] 13N} 33W 4,800 Smuck Helrs, Evensville
100 SE SE 21 13N | 33W 3,600 Lee Wright, Cane Hill
101 NE NE 11} 13N | 33w 28,800 Milton Brown, Evansville
102 SWoNW 11 13N 33w 21,600 H. A, Eckherdt, Evensville
103 W SW 11§ 13N | 33w 21,600 L. W. Baker, Evensville
104 SE NE 13 ¢ 13N § 33W 21,600 K. J. Cox, Evansville
105 SE NW 13§ 13N | 323w 21,600 R. J. Cox, Eveansville
106 NE SE 22 | 13N | 33w 28,800 A. H. Reed, BEvsnsville
107 NE sWw 22 | 12N | 33w 36,000 W, 4. Wilson, Evansville
108 Sw sw 22 | 13N | 33W 36,000 Sherman Cartwright Evensville
109 SE NE 23 1 13N | 33w 14,400 George Barker, Kt. #l, Evansville
110 SE NE 23 | 13N | 33w 21,600 Bevely Bowlin, Evansville
111 SE NE 23 | 13N | 33W 14,400 George Berker, Evansville
112 NE NwW 23 | 13N | 33W 14,400 Jim Winsted, Evansville
112 NW NW 6] 14N | 28W 1,000 Bleine du Bell, Durham
114 NE sw 21 j 14N | 28w 2,000 J. C. Nichols, Hazel Valley
115 NW NW 31 | 14N | 28W 36,000 Berl Skelton, Hazel Valley
116 SE NE 31 | 14N | 28W 36,000 W. L. Evans, Hazel Valley
117 NE NE 33 | 14N | 28W 72,000 Fred Baker, Hazel Vglley
118 NE NE 2 | 14N | 29w 1,000 F. W. Luttwerm, Sturgis, Mich.
119 INE NE 15 ] 14N | 29W 7,200 F. A. Stout, Hazel Valley
120 NW NW - 20 | 14N | 29W 2,000 George Hoover, Brentwood
121 SW NE 2 | 14N | 31W 7,200 C. 0. Carney, West Fork
122 SW sw 4 | 14N | 32W 1,000 W. B. Campbell, Cane Hill
123 SE NE 4 | 14N | 32w 2,500 W. R. Land, Cene Hill
124 NW NE 4 | 14N | 32W 1,280 R. B. Moore, Fayetteville
125 SE SE S5 114N | 32w 24,000 J. E. Pyatt, Cane Hill
128 NE NW S5 | 14N | 32w 14,400 H. W. Henson, Lincoln
127 SE SE 5 | 14N | 32W 3,000 N. C. Meals, Csne Hill
128 NE SW 8§ 14N | 32w 1,200 H. W. McClellsn, Cane Hill
129 SE NE 8 | 14N | 32W 7,200 R. P. Paterson, Cene Hill
130 NE NW 9 | 14N | 32W 4,200 W. H. Ludle, Cane Hill
131 NW sw 9 | 14N | 32W 1,200 Unknown:
132 NE SE 10 | 14N | 32W 1,000 Wm. Williems, Rt. #1, Prairie Grove
133 SW SE 11 | 14N § 32w 1,000 J. J. Phillips, Preirie Grove
134 SW NE 11 | 14N § 32W 2,000 Gene Rollins, Unknown
135 NE SE 13 § 14N | 32w 4,320 Nennie Stanley, Rt. #l, Prairie
Grove
136 NW NW 14 § 14N | 320 4,320 E. W. Spencer, Prsirie Grove
137 NW SE 17 | 14N | 32W 43,200 H. E. Richmond, Clyds
138 SW Nw 17 § 14N | 32W 7,200 S. W. Yates, Clyde
139 SE NE 17 | 14N { 32W 1,440
140 NE NE 20 | 14N | 32W 28,800 A. F. Cox, Cane Hill
141 SE SE 21 { 14X | 32w 1,800 A. R. Reed, Prairis Grove
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Table 27. List of springs in Benton, Carroll,
Madison, and Weshington counties
{cont.)
Map Location Est. 24-hour
no. s, T. | &, yield (gals.) Owner and address
142 NE SE 21 | 14N | 32W 1,800 Imma King, Unknown
143 NE NW 22| 14N | 32w 1,200 Tommny Teylor, Prairie Grove
144 NW Sw 22| 14N | 32w 1,800 Delta Jordan, Prairie Grove
145 NW NW 23] 14N | 32w 1,000 W. M. Remington, Prairie Grove
146 SW sw 25| 14N | 22W 36,000 T. W. Brewster, Rt. #1, Preirie
Grove

147 S% NE 251 14N | 32w £8,800 G. L. Montgomery, Prairie Grove
148 SW SE 28 | 14N | 32w 21,600 Jim Reece, Lincoln
149 SE SE 28| 14N | 32W 36,000 Spurrier, Prailrle Grove
150 SE NE 29 | 148 | 22w 7,200 Frank Webber, Csne Hill
151 NW NW 33| 14N | 32W 1,440 Unknown
152 SW Sw 35| 14N | 32W 4,320 C. W. Chambers, Prairis Grove
153 NW SE 1 14N | 32w 2,400 Mrs. Bush, Fayetteville
154 NW swW 25 14N | 33W 1,060 Pette Bros., Lincoln
185 SW SW 4| 14N | 33W 1,600 Otis Williems, Rt. #2, Lincoln
186 NW NE 81 14N § 33W 1,500 Government Reserve
157 SW NE 10| 14N | 33W 7,200 C. C. Ryker, Rt. #2, Lincoln
158 SW SE 10} 14N | 33w 7,200 Z. W. Lofton, Lincoln
159 NE NW 11| 14N | 33W 4,320 M. S. Pasdgett, Lincoln
160 SE SW 11§ 14N | 33W 7,200 Evert Thomas, Lincoln
161 NE sw 16 | 14N ;| 33W 2,800 H. McCarty, Rt. #2, Lincoln
162 SE NE 17 | 14N | 33W 2,500 W. C. Choeate, Lincoln
163 NE SE 20| 14N § 33W 11,520 Stete of Arkanssas
164 SE Nw 28] 14N | 33w 240,000 Cane Hill Camning Co., Cane Iill
165 NW NE 34 | 14N | 33W 14,400 Mrs. Ray, Morrow
166 NE SE 36 ] 14N ; 33w 11,520 Owen Reed, Rt. #1, Cane Hill
167 SW NW 31 15N | 29W 14,400 Anna E. Martin, Rt. #5, TFayetteville
168 NW NW 71 15N | 29W 3,000 C. E. Denney, Fayetteville
169 NE SW 17 | 18N | 29W 5,000 R. 8. Jemes, Rt. #5, Fayetteville
170 SE NE 23 1 15N | 29w 6,000 W. J. Harris, Rt. #1, Elkins
171 SE SE 23 | 15N | 29W 4,800 J. 8. Clerk, Rt. #1, Elkins
172 NE NE 32§ 15N | 29w 1,200 J. D. Eagle, Fayetteville
173 SW NE 35§ 18N | 29W 7,200 Tom Smith, Certer
174 SE NE 35| 15N | 29W 60,000 W. B. Netherlend, Hix
175 SE SE 36 | 15N | 29w 1,000 H. E. Eaton, Durham
176 SE NW 2 715N | 29W 1,000 Neegl Cerim, Prairie Grove
177 SE SE 4 1 18N | 32W 14,400 A. J. Wilson, Prairie Grove
178 NW NW 13§ 15N | 32W 4,000 Nora Rollins, Prairle Grove
179 NW NE 21 | 15N | 32w 7,200 Unknown
180 NW sw 27 § 15N | 32w 1,000 Robert Parks, Salisaw, Oklsa.
131 SW sw 32 | 15N | 32W 79,200 I. A. Tull, Norma, Okla.
182 NE NE 33 | 18N | 32W 1,000 J. P. Harris, Prairie Grove
183 NW SE 34 | 15N | 32W 8,640 W. A. Delap, Kt. #1, Lincoln
184 SE NE 3] 15N | 33W 1,000 J. C. Mensch, Kt. #1, Lincoln
185 W Nw 4 % 158N | 33w 28,800 Fred Stennant, Summers
1886 NW Nw 11§ 18N | 33w 61,920 k. G. Besal, Lincoln.
187 SE sw 29 | 158N | 33W 2,000 W. V. Bibb, Kt. #2, Lincoln
188 SE 8E 30 | 1oN | 33w 1,000 C. L. Carter, Wichita
i89 NE NW 32 } 15N | 33W 1,000 J. T. Smith, Lincoln
190 NE NW 33 | 15N | 33W 19,200 R. H. Glbson, Summers
191 E SE 1] 16N | 29W 31,680 Fred Kleine, Goshen
192 NW NE 21178 | 28W 27,360 L. A. Ssnders, Spring Valley
193 NE SE 15§ 17N | 28W 27,360 Bruce Morrls, Mayfield
194 NW 3w 4 | 17N | 29w 31,680 Jones Helrs, Rt. #2, Springdale
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Table 27. List of springs in Benton, Carroll,

Madison, snd Washlington countlies

{cont.)
Map Locatlon Est. Z4~hour
no. s.]T. TR, yield (gals.) Owner and address
195 NW NW 18 | 17N | 30W 528,480 Ed Farrish, Rt. #4, Springdale
196 SE NW 20 | 17N | 3OW 40,320 A. J. Greathouse, Rt. #4, Spring-
dale
197 NE NE 24 |} 17N | 30W 27,360 Jack Wilkerson, Johnson
198 NE sw 34 | 17N | 3<W 40,320 Wedington Park Reserve
199 SE NW 36 | 17N | 32W 148,320 Earl Darling, Fayetteville
200 SE NW 25 { 18N | 31w 630,000 plus| Steele Bros., Elm Springs
=01 NW sw 34 § 18N | 31w 630,000 plus| Roy Arthurs, Elm Springs
Madlison County ’
202 NE NW 7 1 16N | 25W 3,000 H. A. Griggs, Rt. #2, Huntsville
203 NW sw 9 | 16N | 26W 18,720 L. W. Minor, Huntsville
204 NW SE 26 | 16N | 26W 57,600 Wilburn Boman, Huntsville
2085 SW NE 2 | 16N | 27TW 108,000 Mr. Linemore, Rogers
206 i NW 14 § 16N | 27TW 62,020 John Hillis, Huntsvills
207 Sw sw 17 { 17N | 24W 108,000 M. L. Harvey, Marble
208 SW SE 18 | 17N | 24W 53,280 John Kane, Merble
209 SW NW 4 ["17N | 25W 89,280 W. R. Goucher, Alabama
210 SV sw 20 1 17N | 25W 46,080 John Berry, Huntsville
211 NE NW 19 | 17N | 26W 630,000 plus| Hobbs Tie & Lbr., Gayetteville
212 NE sw 21 | 17N | 26W 53,280 Clara Herrington, Huntsville
213 NW NW 21 | 17N | 26W 27,360 J. C., Smith, Huntsville
214 NE NE 21 | 17N | 26W 27,360 Elmer Warren, Huntsville
215 NW NE 22 | 17N | 26W 18,720 Frank Simpson, Huntsville
2186 SE SE 34 | 17N | 26W 4,100 I. M. Coger, Huntsville
217 SW NW 13 } 17N } 27TW 108,000 P. G. Hawkins, Hindsville
218 SE NW 18 { 17N | 27W 18,720 I. XK. Vaughan, Whitsner
219 NW NE 22 { 17N | 2TW 24,480 W. E. Starns, Hindsville
220 SW NE 33 | 18N | 25W 53,280 Lem Kindell, Berryville
221 NE SW 2 118N | 26W 27,360 Melvin Greham, Clifty
222 SE SwW 24 18N | 26W 24,480 Jim McElroy, Fayetteville
223 SE NW 25 | 18N | 26W 18,720 May Lawmen, Los Angeles, Calif.
224 NE SW 25 118N | 26W 79,200 May Lawman, Los Angeles, Calif.
225 SW SE 30 | 18N | 26W 18,720 E. L. Calico, Clifty
226 SW SE 10 { 18N | 27W 27,360 Mrs. J. B. Todd, Clifty
227 NE NE |15 j18N | 27W 53,280 Charley Samuels, Clifty
228 NW NW 27 118N | 27W 27,360 E. Guthrie, Hindsville
229 NW SE 33 | 19N | 25W 27,360 Sam Doss, Rock House
230 SE SW 15 {178 | 30w Brumfield's Fish Hatchery, Johnson,
Washington County

28 to 250 have been wsired.

l/ Springs nos. 1 to 27, inclusive, have not been weired. Most of the springs nos.
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