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ANTIMONY

Metallic Minerals of Arkansas

ANTIMONY

Composition.— Antimony is a metallic element. It is usually
found in nature as sulphide of antimony, or stibnite. It is also found
as an impurity in other minerals, such as lead sulphide, silver, and
bismuth.

Uses.—Metallic antimony is used principally in the manufacture
of lead alloys, such as babbit and hard lead, solder, type metal, bul-
lets, battery plates, Britannia metal, etc. It is also used in the man-
afacture of vulcanized rubber and rubber goods, enamel on metal
ware, chemicals, paints, and pigments,

Occurrence.—The antimonv deposits of Arkansas occur in a
rather narrow belt of steeply folded Mississippian shales and sand-
stones (Stanley Shale) in northern Sevier County, southern Polk
and northwestern Howard Counties (see accompanying map). The
stibmite deposits are associated with veins ol quartz whieh penetrate
the shales and sandstones and usuallv have northeast-southwest trends,
The ore is associated with small amounts of copper, iron. zinc,
and bismuth sulphides. These were probably deposited by the
circulation of underground waters which dissolved the metals from
deep-seated voleanic rocks and deposited them along veins a con-
siderable distance above.  The quantity of antimony ore in. Arkansas
has not been definitely estimated. A considerable amount of drilling
would have to take place before even a partially accurate estimate
of the quantity of available ore could be made. The ore lies in lenses
or pockets associated with quartzitic veins which are not continuous
for any great distance. Some of the lenticular masses exceed 100
feet in vertical dimension and vary in width {from three to forty feet,
and vary in thickness from a feather-edge to two and one-half feet.
The iollowing are analvses of stibnite samples:

“Sample fﬂlll_ Antﬁlqny Bluff Shaft

Stibnite o 99.711
““Chalcopyrite o - o - 055
~ Bismuthnite - o 005

Gangue - [T T R

Silver S ~ None

100.000
“Sample from Stewart Mine

Antimony 69.87
~ Sulphur o - - - 2791
- wvon T T g
" Zine I D
- sitica . 289

sitver i None

*L7. 8. Geologic

101.50

:al Survey Bulletin 5460, “Arkansas Antimony Deposits.” by Frank L







Manganese carbonate has been mined for about two
years in the Cushman district; from 150 to 200 toms of
carbonate and oxide ore have been taken from the Club-
house Mine and from Penters. The Cove Mine was dis-
covered two yvears ago. High grade carbonate runs from
40% to 45% metzllig¢ manganese; low grade from 25% to 5@%;
average about 35%é§ p

{,

Braunite collected at Pfeiffer is from Davis-Hill
Mine in Section 14=14N-7W. The carbonate ore is
Bill Chinn property in Section 15-14N-6W,.

The Coleman, Martin and Cave tracts have prbduced
500 tons of carbonate above 30%. The price is 27%¢ to
55¢ per unit; average 34%.

Manganese information furnished by Reed Denison
and J. S8, Baker, Cushman, Arkansas, October 31lst.

Coleman, Martin and Cave properties in Section
2-14-8,;ledge is 3 feet to 6 feet in thickness; high
grade 18 inches to 20 inches.,

Worthington's carbonate ore at Pfeiffer's Switch
from Walburt Mine, Section 14-6-14; low grade sold %o
Republic Steel & Iron, Thomas, Alabama; high grade to
Sheffield & American Steel.

Pfeiffer's Quarry opened in 1903 or 1904 and closed
in 1929. '

Reed Denison states the total carbonate ore mined
in Cushman mine district is 500 tons or over; 200 to 500

tons.
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S “Probable

Ore

Tonnage

No. Name of Mine Depth Removed
il ‘Stewart Mine 4 ft. 1000
8, ~ 0ld May Mine 115 ft. ) 1600
9. New May Mine 73 ft. I T
10. ~J. W. Jordan o R - 5
T "~ Blucher Bluff ~ Depth or tonnage not known
12, Brewer Mine ' 65 ft. ) B
13, ' W. J. Mittan 20 ft. . No tonnage
14. R. A, Hankins T 12 Tt ~ No tonnage
15. Bellali Mine TR Lead and Zinc:
tonnage not known

i6. Davis Mine " 220 it. Lead and zine, 2,200 ¢. L
17. " Texarkana (200 yards o ' -

east of Valley mine) 60 It Not known

Zinc and lead concentrating mills were formerly operated at the
Davis and Bellah mines, each having a capacity of about forty tons
of concentrates in ten hours. Both of these mills have been dis-
mantled. At the present time there is one mill on the Cassatot River
operated by the Gillham Antimony Corporation which is now stand-
ing idle. The capacity of this mill is about forty tons in ten hours.

Producers—Gillham  Antimony Corporation, . T. Vaughan,
manager, Gillham, Arkansas.

Buyers of Antimony Ore.—Rare Metals Company, Perth Amboy,
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Probable

Ore
Tonnage
No Name o Mine Depth Removed
7 Stewart Mine 45 ft. 1,000
8. Old May Mine 116 ft. 1,600
9. New May Mine 78 ft. 10
10. J. W. Jordan - 75 ft. 5
I, “Blucher Bluff . " Depth or tonnage not known
12. " Brewer Mine 65 ft. ) 75
13. “W. J. Mittan 20 ft. No tonnage
14, R. A. Hankins T No tokage
15, Bellah Mine 180 ft. Lead and Zinc:
tonnage not known
16. Davis Mine 220 ft. Lead and zinc, 2,200 c. I
17 Texarkana (200 yards 5 = o
cast of Valley mine) 60 ft Not known

Zine and lead concentrating mills were formerly operated at the
Davis and Bellah mines, each having a capacity of about forty tons

of concentrates in ten hours.
mantled.

Both of these mills have heen dis-
At the present time there is one mill on the Cassatot River

operated by the Gillham Antimony Corporation which is now stand-

ing idle.

Producers—Gillham

Antimony

manager, Gillham, Arkansas.

Corporation, E,

The capacity of this mill is about forty tons in ten hours.

E. Vaughan,

Buyers of Antimony Ore.—Rare Metals Company, Perth Amboy,
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N. J.; Krause Chemical Company, New Brunswick, N. |.; Great West-
ern Metal Extraction & Reduction Works, Chicago, Il

Bibliography of Antimony
1874

Williams, Charles P, “Notes on the Occurrence of Antimony in Ar-
kansas.—Engineering and Mining Journal, Vol. 17, p. 386; 1874. Ob-
tainable from MecGraw-Hill Book Company, 10th Avenue at 36th Street,
New York.

1877

Santos, J. R., “Analysis of Native Antimony Ochre from Sevier
County, Arkansas.”—Chemical News Vol. 36, p. 167.

1878

Dunnington, F. P., “The Minerals of a Deposit of Antimony in Sevier
County, Arkansas.”—American Association for the Advancement of
Science, Tr. 26, pp. 181-185. Obtainable from American Association for
the Advancement of Science, Smithsonian Bldg.,, Washington, D. C.

1907

Hess, F. L., “The Arkansas Antimony Deposits,'—Bulletin 3404 of
the U, S, Geological Survey, “‘Rare Metals,” pp. 241-262. Out of print at
the present time, but may be consulted in public libraries,

1922

Mitchell and Graham, “Antimony in Southeast Arkansas.’—Engineer-
ing and Mining Journal Press, Vol. 114, pp. 455-456, Obtainable from
McGraw-Hill Book Company, 10th Avenue at 36th Street, New York City.
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BAUXITE

Bauxite is a mixture of minerals and is not itself a natural chem-
ical compound. According to chemists, it is probably a mixture of
hydrous aluminum oxides and iron hydroxides with hydrous alummum
silicate.

“Following is a table showing the chemical qualities of nine sam-
ples of Arkansas bauxite,

Sample Silicn Alumina Tron Titanic Oxide \ater

No. Si0z AlsOg FeaOs TiO2 H20 Color

1 10,13 5559 .  6.08 28.99 Light brown
% Q1R 57.62 1.83 28.63 Gray

3 334 58.60 911 2863  Light red

i 489 46,44 2215  26.68 Brick red
5 GHE 55.89 1945 ... 1139  Black
% 33924 44.81 137 200 1788  Gray, surface
3 2.00 62.06 1.66 3.50 30.31 ~ Pink

8 T10.38 5564 195 8.50 27.62 Surface

9 1696~ 5190 316 350 T 24.86

Sample No. 1—From 1 north, 12 west, Section 24, north side of the
southeast guarter. On Little Rock-Sweet Home turnpike, cut near road.

Sample No. 2—From 1 north, 12 west, Section 25, southwest corner,
and Section 36, northwest corner,

Sample No. 3—From 2 south, 14 west, Sections 9 and 10; extending also
from 10 into northwest of 15.

Sample No. 4—From 2 south, 14 west, Section 3, southeast of the south-
west,

Sample No. 5- From 2 south, 14 west, Section 3, southeast of the south-
west.

Sample No. 6—From 2 south, 14 west, Section 16, northeast corner of
the southwest quarter, near Sol. Nethercut’s.

Sample No. 7—From 1 south, 12 west, Section 9, northwest quarter of
the northeast quarier, at the end of the Arch Street pike, and just north
of the fork of the road al the point mentioned.

Sample No. 8—From 1 south, 12 west, Section 4, middle of the south
side ol the northwest quarter of the southwest quarter on the west side of
the Arch Street pike leading south from Little Rock. Exposure in the field,
a stone’s throw from the road.

Sample No. 9—From 1 south, 12 westl, Section 9, northeast quarter of
the northwest quarter, west of the pike and west of small stream, about
100 feet south of bridge.

Uses of Bauxite

Bauxite is used (1) as a source of metallic aluminum, (2) in the
manufacture of abrasives, (3) in the manufacture of aluminum chem-
icals, (4) in the manufacture of refractories, and (5) in the manufac-
ture of aluminum cement.

Bauxite is at present the only ore used commercially as a source
of metallic aluminum. It also provides the source of those ahrasives

*Branner, J. C,, “T'he Bauxite Deposits of Arkansas.” Jr. of Geologvy Vol. V, No. 3,
April-May, 1897.
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made by the dehydration of bauxite, These are synthetic products
such as alundum, aloxite, exolon, and lionite. Bauxite is used in the
manufacture of aluminum oxide, sulphate, chloride and foride, and
the alum group known as sodium alum, potash alum, and ammonium
alum.  Aluminum “quick set cement” is made partially from bauxite.
Ome brand, “Lumnite,” which utilizes high grade bauxite as the prin-
cipal raw material, is (‘omposed of the followmg

Alumina ... —— " S— 1) 1
Lime ... ... ...40%
Iron oxides . - 15%

Silica, magnesia_._...... ..not given
THo8s ot 1gRItBh e nerwn e 5%

The amount of domestic bauxite sold for various purposes by
producers in the United States in 1924 1 long tons, according to
L. 5. Geological Hur\ ey figures, was as 10110\\~:

Aluminum 225,780 64.809%,
Chelnical o T 4,870 15.809%
FAhrasive - 66,400 19.109%
“Relractory 440 n - iﬁ%
Aluminum Cement 30 - i 02%
Total 347,570 99 80%

*Includes small amount of alumina used for refractorics.

Geology of the Bauxite Areas

The bauxite deposits are confined to Saline and Pulaski Counties
and are directly associated with the nephelite svenite or blue and gray
“granite,” to which they owe their origin. There are two distinct
modes of occurrence: (1) Ore-bodies of irregular outline lying above
or beside the syenite masses. These ores grade into kaolin and this,
in turn, grades into syenite. Both the pisolitic and granitic bauxite

Mines of the American Bauxite Company, Bauxite, Arkansas
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Crushing and Drying Plant of the American Bauxite Company at Bauxite, Ark.

occur here; (2) sedimentary-like beds that are occasionally inter-
bedded with Tertiary beds of sedimentary origin that contain no ore
with granitic texture,

*Mead attributes the origin of the bauxite to prolonged weather-
ing of the syenite and the action of downward percolating waters of
meteoric origin. By this action, the syenite was altered to kaolin by
removal of the potassium, sodium, much of the iron, etc. The alka-
line solution thus formed probably furthered the alteration of kaolin
to bauxite by aiding the ground waters in the removal of the silica
and other impurities, thus leaving the hydrous aluminum oxide or
bauxite of commerce. This would account for the gradation found
from bauxite through kaolin to syenite as well as the granitic texture
that remains in some of the aluminum ore.

While this prolonged weathering was going on, erosion probably
took place and some of the bauxite was removed to be deposited in
the Tertiary seas thus giving rise to the ore-deposits of the second
type.

tHayes believes that the bauxite is due to the decommposition of
the syenite by heated alkaline descending waters.  These waters may
have been derived from an arm of the Tertiary sea that was so nearly
cut off from the main Mississippi embayment that its salinity was
increased by evaporation. These saline waters descended to the
syenite body before its complete cooling or the complete cooling of -
the country rock had taken place and became heated and passed over
the surface of the syenite hody where chemical decomposition of the
syenite occurred. ‘

As these mineral-laden waters ascended, dilution with descend-
ing water, or cooling, possibly caused a chemical precipitation of the
Wad. Warren Judson, “Occurrence and Origin of the Bauxite of Arkansas.”— 3al-
letin of Economic Geology, Vol. 10, pp. 28-52, 1915.

tHayes, Chas. Willard, “The Arkansas Bauxite Deposits.”—Twenty-first Annual Re-
port of the U, 8. Geological Survey, Part 1114, pp. 441-472, 1901.
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hvdrous aluminum oxide. but their salinity was 1'ctai11c(l.Sul"f‘lcim']tl_v
to permit the retention of silica and other mineral matter in solution.
By further removal of these impurities left in solution, through the
ground water agency, the first type of bauxite deposit was formed.

After this bauxite was formed, erosion with subsequent depo-
sition in the Tertiary seas gave rise to the second type of the ore
deposits.

Extent of Deposits

The areas of exposed svenite in Pulaski and Saline Cl)lllYFiBS
cover approximately thirteen square miles and the associated bauxites
are distributed around the edges of many of the syenite arcas. The
Saline County deposits were estimated to contain 50,000,000 long tons
in 1900. Since that time more than 5.000.000 long tons have been
removed from the Saline County area, leaving there approximately
45,000,000 tons which are available.  The quantity in the Pulaski
County area has not heen estimated.  Much of it is buried and cannot
be estimated except by extensive drill tests.  Bauxite has been found
170 feet below the surface in Saline County and the deposits have a
maximum thickness of seventy feet with an average of hetween ten
and fifteen feet,

Mining Methods

The bauxite ores are found in Arkansas, sometimes as outcrops
but more often are buried beneath Tertiary sands and gravels. The
larger portion of the bauxite is mined by stripping and open pit
methods.  In recent years an increasing amount of bauxite has heen
mined by underground methods by the American Bauxite Company,
and this has been found to be economical even when the over-burden
is of comparatively little thickness. At the larger mines, the bauxite
is hauled from the mines in cars to the crushing plant, where it is
crushed and dried or calcined in rotary kilns. A small quantity of
ore is shipped without drying or crushing.

History

1he Arkansas bauxite deposits were discovered by John C. Bran-
ner, State Geologist, i June, 1887, about a mile south of Fourche
Bavow on the Little Rock-Pine Bluff highway. Other deposits were
later discovered in Saline County. The bauxite deposits were not
mined to any extent until 1899, when 5,045 long tons, valued at $18,-
000, were shipped.  From that time to January 1, 1927, over 5467 -
S41 tons, valued at $30.804,620, have been taken from Saline and
'ulaski Counties.

Production

Arkansas produces more bauxite than any other state. During
1925, 94 per cent of the bauxite mined in the United States came from
Arkansas. The maximum production ocenrred in 1918, when 562,892
long tons were mined, the value of which was estimated at $3,133.880.



BAUXITE

12 METALLIC MINERALS OF ARKANSAS

Directory of Bauxite Companies
]

American Bauxite Company, Bauxite, Ark., and Philadelphia, Pa.
Dixie Bauxite Company, Sweet Home, Ark.
Globe Bauxite Company, Joliet, I1l.
Norton Company, Bauxite, Ark.
Republic Mining & Manufacturing Company, Bauxite, Ark.
Superior Bauxite Company. Joliet, IIl

*Production of Bauxite in Arkansas, 1899-1926

Long Tons of 2,240 Pounds

;a;_u I'rndl?tluﬂ _7 Valuaﬁr V ’EAL:]I')GEE: 77:\_’_:11_ue 1
1899 5,045 $ 18,000 1913 169,871  § 846,988
1900 3445 13,300 1914 195247 976,686
901 86T 3,700 1915 268796 370,489
1902 4645 20,500 1916 375910 2,011,590
1903 25,713 91,500 1917 506,566 2,724,007
1904 25,748 127,500 1918 H62,892 3,133,880
1905 32,956 164,780 1919 333,490 1,855,159
1906 50,267 242,876 1920 481,279 2,897,892
1907 38,942 294,710 1921 12480 755,300
1908 33,703 168,515 1922 266,790 1,682,890
1909 101,531 534,492 1923 493,880 2,980,580
1910 110,406 547,429 1924 327,630 1,981,000
1911 122,183 606,173 1925 296,320 1,878,450
1912 117,299 577,584 1926 371570 2,298,550

'I‘otals 5, 467 341 $§0,_804,62_0

*17. 8. Goological Survey figures.

Production of Bauxite in Arkansas from March 23, 1923,
to January 1, 1928, According to the State
Severance Tax Reports

Production

Year l.ong Tons Value

1923 (2nd, 3rd, 4th quarters)  243,447.53 § 480,972.09
1924 32830603 676,613.06
1925 '  295,508.52 - | 584,200.09
1926 j 36807048 12473147
1927 027687 60477679

TOtd.lS 1,538,109.08 $.i 071 2‘]9 50




From Mr. Lewellyn of the
Republic Mining & Manufacturing
Co. Sept. 6, 1930, over telephone.

The General Bauxite Co. began
business in 1895 and continued
until Sept., 1905, when it was
bought out by the Pittsburgh Re-
duction Co., This company cin-
tinued until the name was changed
in 1907 to the Aluminum Co. of
America.

In 1909 the name was again
chanzed to the American Bauxi te
Co. which name was retained until
December 31, 1929, when the name
was changed to Republic Mining
and Manufacturing Co.,.

In the spring of 1930, the
Kalbfleisch Corporation of Chatta-
nooga bought out the Superior
Chemical Co. and the Globe Bauxite
Co. The Norton Co.,, Worcester,
Mass., mined their own ore in
1917, 1918, 1919 and 19220. Their
property is located in the SW NE
Sec. 15, just east of Bauxite.

The American Bauxite Co.
bought out the property of the
Illinois Chemical Co. which was
located in SE NW Sec. l6. They
also bought out the E., ketznauer property
which was located in NE NE sec., 1l5.
which was operated in a small way
25 years ago.

The Tom Roland property was
originally worked in a very small
way by R.S.Perry, probably about
1905, when the General Bauxite Co.
sold to the Pittsburgh Reduetion
Co. Only a few carloads at most
as far as we know, were shipped.
No machinery was installed.

The Berger property on the
Arch St. pike was operated by the
American Bauxite in 1905-1907. From
1907 to May 1%, 1924, was operated
Ey Republic Mining & Manufacturing
0.

Southern Bauxite Co. went into
bankruptey, which was settled about
2 months ago.
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Production in the United States—Long Tons

BAUXITE
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Alabama

Arkansas “Others

Per Cent

Per Cent

Year Arkinsas Total af Total of Totat
1919 233,400 276,566 899, 11%
1920 481,279 521,308 929, 8%
1921 124,850 14700 139,550 899, 11%
1922 266,790 42,810 300600 869 149,
1923 193,880 28,810 - 522,690 94, A
1924 327,630 19,940 347,570 T 949, 6%
1925 296,320 20,220 ~316.540 949, 6%
1926 371,570 20,680 392,250 959 5%
Total 2,695,809 230,265 2,926,074 92, 8%
“Consumption in the United States—Long Tons
- == — o Minea
imn
Yoar Quantity Arkansas
1910 . 364,947 T A
T 1920 - 541,946 - 899,
1921 ) 161,195 - T,
Co1922 } ) 313,639 T 85%
71923 - 063,150 ) - - 88%
71924 - 4nadny 69%
UL 8. '.}eu}ugicu}"-..qul‘\'f-_v figures.
TEstimated.
1900 1005 110 1015 1920 1025
"r_’é(;i_ _"" T T T T J T T ] T o T T B i T T T T T Y’U‘;
$eoco e 7<| b s | 5600

400

300

PRODUCTION

ARKANSAS

BAUXITE

1ONG TONS
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“Domestic Consumers of Bauxite
Aluminum Company of America. Pittsburgh, Pa.
Aluminum Ore Company, East St Louis, T
Atlas Cement Company. New York,
Carborundum (.()mpan_\', Niagara Falls, N. Y.
Charles Lennig & Company, Inc.. Philadelphia, a.
Charles Tavlor Sons Company, Cincinnati, O.
Columbus Waterworks, R. D. 5, Columbus, O.
Columbus Waterworks, Columbus, Ga.
Como Chemical Company., Kokomo, Ind,
Detroit Chemical Works, 238 Junction Ave., Detroit, Mich
E. 1. du Pont de Nemours & Company, Wilmington, Del.
Fvits Creek Water Company, Cumberland, Md,
Exolon Company, 136 Sixth Ave., Cambridge, Mass.
General Abiasives Company, Niagara Falls, N Y.
'General Chemical Company. 25 Broad St., New York.
General Refractories Company, Trinity Bldg.. New York.
Gulf Refining Company, Pittsburgh, Pa.
Harbison-Walker Refractories Company, Pittshurgh. 'a.
Herman Chemical Corporation, Matteson, T11.
Hudson Chemical Company, Albany, N. Y.
Internat’l Abrasive Corp., 3 Dorchester Ave,, Extended, Boston, Mass.
Jarecki Chemical Company, St. Bernard Station, Cincinnati, O.
‘Kalbfleisch Corporation, Chattanooga, Tenn,
Kansas City Water Department, Kansas City, Mo.
Laclede-Christy Clay Products Company, St. Louis, Mo.
Massillon Stone & I9ire Brick Company, Massillon, O.
*Merrimac Chemical Company, 33 Broad St., Boston, Mass.
Metropolitan Water District of Omaha, Omaha, Neb.
Montclair Water Company, Paterson, N. J.
Montreal Waterworks, Montreal, Quebec.
Norton Company, Worcester, Mass. (also Niagara FFalls, N. Y.).
‘Pennsylvania Salt Mig. Co.. Widener Bldg., Philadelphia, Pa.
Springfield Waterworks, Springfield, Mass.
Superior Chemical Company, Joliet. 111,
Trenton Filtration Plant, Westheld, N. J.
Welch Chemical Company, & East Long St., Columbus, O,

*l.i}:l taken frrom “Marketing of Metals and Minerals,” by Spurr and Wormser,

*Bauxite Elsewhere in the United States

Bauxite in commercial quantities is found n only lfive localities
in the United States outside of Arkansas. These are (1) near Keen-
burg and (2) Chattanooga, Tenn.: (3) Wilkinson County. Georgia;
(4} from Jacksonville, Ala.. to Cartersville, Ga.: and (3) in south-

l_ﬂppr ating plants at Bay Point, Cul.; Claymont, Del,; -l_‘.hic.'s[;o Heights and Kast
St Louis, 11L; Laurel il N L, and Cleveland, Ohjo, *Operating plants at Erie, Pa,, and
Chattanoogn, Tenn. “Operating plants at tvercit and Woburn, Mass. *Operating plants
at Notronu and Philivdelphin, P'ac % Data from “Reonomic Geology,” Heinrieh Ring,
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western New Mexico. The Keenburg deposit is found in clays which
have heen derived from Paleozoic (Cambrian) shales. (2) The
Chattanooga deposits are found as deposits in clays which were de-
rived from Paleozoic (Silurian) shale. (3) The Wilkinson County,
Georgia, deposits occur in beds near the contact of the Lower Cre-
taceous and Tertiary beds; (4) the beds from Jacksonville, Ala., to
Cartersville, Ga., occur in lenses in residual clay derived from the
Knox dolomite (Silurian), and (5) the southwestern New Mexico
deposits were probably derived from the alteration of basic volcanic
rock.
Bibliography of Arkansas Bauxite
1891
1, Branner, John Casper, “Bauxite in Arkansas.”—Bulletin of American
Geologist, Vol. 7, No. 3, March, 1891. Obtainable from American Geol-
ogist, Minneapolis, Minn.
1893
2. Hunt, Alfred E., “Arkansas Bauxite."—U. 8. Geological Survey, Min-
eral Resources 1892, pp. 238; 1893. Out of print, but may be consulted
in publie libraries.
1897
3 Branner, John Casper, “The Bauxite Deposits of Arkansas.”—Bulletin
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COPPER

The only economic source of copper as yet discovered in Arkan-
sas is the mineral chalcopyrite, or copper pyrites, which is intimately
associated with galena in nearly all of the known occurrences of that
mineral. There is, so far as is known, no great quantity of copper
in Arkansas, although there are many places where traces of it
occur in the rocks. Incrustations of azurite, the blue copper car-
bonate and chrysocolla, copper silicate, are common in the shales of
northern and western Arkansas, but these are of no commercial im-
portance. In some instances, vein deposits of native copper have been
found.

Native copper occurs impregnating a quartz vein near Olsen
switch west of Benton. An opening has been made in this vein for
the purpose of mining the copper. but because of the irregular dis-
tribution of the metal in the vein, and the large amount of gangue
that must be handled in recovering the metal, it is probable that this
vein cannot be worked profitably at the present time.

A little metallic copper was found at the Rossin shait, four miles
east of Harrison, but not in commercial quantities. A\ small amount
of malachite (hydrous copper carbonate) was mined at the “Toma-
hawk Mine” in Section 6, Township 16 north, Range 16 west, in
Searcy County. T'wo assays of malachite from this locality gave
39.48 and 39.57 per cent of metallic copper. Small quantities of the
same material were shipped from the Big Bear mine near Ferndale,
Pulaski County. but the mining of these ores did not prove profitable.

A small amount of native copper has heen found at Greasy Cove
about 16 miles west of Caddo Gap, in Montgomery County.

Where copper minerals occur in connection with lead, zinc or
other metallic ores. it is often possible to profitably save the copper
as a by-product. So far as is now known there are no copper de-
posits in Arkansas that warrant working for copper alone.

The location of the Tomahawk mine is shown on the map of the
zine and lead district on page 55 It lies in a district in which zine
mineralization is common,

Bibliography of Copper

1888

14 Comstock, T. B., “'}0](_1 and Silver.”—Annual Report of the Arkansas
Geological Survey for 1888, Vol. 1. Out of print but may be consulted
in public or scientific libraries.

1892

2. Branner, J. C., “Zine and Lead Region of North Arkansas.”—Annual
Report of the Arkansas Geological Survey for 1892, Vol. V. Obtainable
from Arkansas Geological Survey, 446 State Capitol Building, Little
Rock, Arkansas,
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GOLD AND SILVER
Gold

From time to time interest in gold mining is revived in the State
and monev is invested in gold nining ventures,  Probably the greatest
gold mining hoom occurred between the vears 1885 and 1888, The
following is an extract from a letter dated August 8, 1888, from Dr.
J. C. Branner. State Geologist at that time, to Governor Hughes con-
cerning the results of the State gold and silver survey. This survey
covered lands in the Ouachita Mountain district of western Arkansas:

“There has long been a popular belief that gold and silver existed
in paving quantities in the State of Arkansas. During the last few
vears, notably since 1885, a greal many people have become excited
upon the subject of the occurrence of the precious metals about Hot
Springs and through the country west of there. This excitement
culminated in 1837-88.  In some portions of the State 1t reached such
a pitch that almost every man abandoned his usual occupation to
stake off claims and turn miner. Every unfamiliar rock was regarded
as a valuable ore or an “indication™ of something, and these delusions
have heen kept alive by assayers, some of whom were, perhaps, sin-
cere, but some of them certainly fraudulent.  These same assayers
and their dupes have been <o successiul that they induced capitalists
and business men, both in and out of the State, and especially the
visitors to Hot Springs, to believe in the value of the region for
mining purposes to such an extent that during the last two and a
half years companies have been incorporated under the laws of
Arkansas with a total capital stock of more than $111.000,000 for the
purpose of working the supposed gold and silver mines and ores of
the State.  As onc investment after another has failed to pay divi-
dends the authors of this excitement have persuaded people, whether
honestly or fraudulently makes but little difference. that the ores of
the region were ‘peculiar’ and only required some new process to get
gold and silver out of them. The repeated adverse reports bv com-
petent assayers were attributed to ignorance of the character of the
ores. The Lost Louisiana ore was said to contain tellurium, and the
gold was said to escape from other assavers in the form ol telluride
of gold, and this in spite of the fact that no one was able to detect
tellurium in it in the minutest quantities.

“Sulficient work has heen done in this region by the Geological
Survey to settle all these questions hevond dispute.  Over 300 open-
ings made in search of gold and siiver have heen examined and sam-
pled by Dr. Comstock, my assistant in charge of this work, and more
than 300 assavs and analvses have heen made of the mineral. No
prejudices have been allowed to stand in the way of the most thorough
investigations.  To msure safetv. careful examinations have been
made even when there was cvidently nothing to be expected from
the material.  The ores have heen tested thoroughly and by the best
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methods known to modern sciences, while the chemical work done
in the Survey’s laboratory has been checked by some of the best
assayers in this country, notably by Dr. P. de P. Ricketts of Colum-
bia College, New York, and by P'rof. R H. Richards of the Massa-
chusetts Institute of Technologv, Boston. ¥ =

Nowhere in Garland or Montgomery Counties has there been
discovered a deposit containing a sufficiently high average per ton in
gold to pay for treatment. Indeed it may be said of the gold mines
of Arkansas in general that it is very doubtiul whether a single one
of them has ever legitimately returned a single ounce of gold.

“The results obtained by this survev and here announced do not
agree with those reported by Drofessors Samuel Aughey, Beam,
Waitz and others.  The ise gentlemen claim to use a special formula
in their assays, a copyv of which was kindly furnished the Survey.
This formula had been tried on their own ores many times, but the
restlts do not differ essentially from those obtained by the wethods
m use by all competent assavers. Of Lln\ formula the Upm]m% have
been sought of several of the leading \merican assavers. These
opinions agree that while it will make an assav it has no advantage
whatever over the methods ordimar!y used, A

st

According to T B Comstock, who made a silver and gold sur-
vev o owestern Arkansas i 1838 for the Arkansas Geological Sur-
vev, il is improbable that gold will be found in Arkansas in commer-
mercial gquantities, for the following reason

“First, the various agencies which have been at work in Arkan-
sas have not had access to anv important supplies of gold.

“Second, the processes of depasition have often acted too rapidly
to accumulate the gold in workable deposits,

“Third, the auriferous deposition, 11 any has taken place, has
been spread over such vast areas as 1o dilute the whale to a con-
dition of extreme poverty.

“Irourth, there have bheen no special accumulations, even in cases
where such must have been formed, if gold had been present in the
solutions from which other metallic ores have heen locally deposited,

“IFifth, at the time of the formation of the deposits in which
gold is being sought, the structural conditions were unfavorable to
its accumulation,

“Sixth, the proper mechanical, physical, and chemical conditions
have often been present, vet gold ix absent from those situations in
which all of these conditions have been most favorable to its reten-
tion.

“Seventh, there is one more reason for the unfavorable opinion
expressed regarding the future of the gold mining industry in Ar-
kansas. Tt is the invariable absence of gold in the “float™ and th=
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sands and gravels as well as i the large number of secondary de-
posits, which have resulted from decomposition and flf"ﬂ’uldh()l‘l of
the original accu ]111](11‘1()1]‘\ In some of these. at least, T.llL, chances
for derm(m should be most t'u'nmhle but in none of them has
gold been found in wor lx(ll)]L quantitics. ’

Scattered through the Paleozoic sediments of the State are many
local deposits of pyrite.  Many of these deposits are gold-hearing.
It would seem that the Paleazoic seas carried gold in small quantities
which was deposited with the sediments from those waters. Since
the rather uniform distribution of that time, ground water agcmle
have often brought about a slight concentration of the gold in the
form of pyrite nodules. Many of these nodules will assay consider-
ably over one dollar of gold per ton, but as the pyrite itself is dissem-
inated through the rocks rather sparingly, many tons of non- metallic
material lm\ e (o be moved ta secure the pyrite.  Thus the actual
recovery of gold mayv amount to sums varying from a portion of a
cent to a fow cents per ton of material mined.

Some of the shales of the Arkansas River Valley of western
Arkansas have been found to contain small quantities of gold, some
samples assaving as high as three dollars to the ton, d]though their
average would be considerably Tess than this. Deposits of this char-
acter cannot at the present time be worked commercially,

Assavs made for gold by the Manglesdorf Laboratories, Little
Rock, Ark.. of Pennsyvlvanian shales collected from the vicinity of
Booneville and Magazine Mountain showed gold content equivalent
to a value of $2.30 to the ton. This is eguivalent to ahout .12 of an
ounce per ton.

Ome hundred eighty-three samples which were believed to con-
tain gold were assaved in 1888 hy the chemist of the Arkansas Geo-
logical Survev for gold.  Out of these samples, 129 contained no
gold, only 51 contained traces of gold. and three contained, respec-
tivelv, .08, .04 and .06 of an ounce of gold to the ton, as follows:

Sample Gold

N Locality County Material Oz. Per Ton
23 Glenpatrick lodes, Garland Siliceous sinter 08
Patsy’s Pride shaft
26 Shippey mine ~ Garland  Rusty quartz 04
28 Sec. 32, Twp. 258, R. 19W.,
Pleasant Run Garland Rusty quartz 06

The IR3 samples referred to above were taken from Pulaski,
Saline, Garland, Hot Spring. Yell, Montgomery, Pike, Sevier, Poll,
Scott and T.ogan Counties.
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m

Silver
(See also “Gold™)

Silver oceurs as native metal in veins along with bismuth, cobalt.
and silver minerals. It also occurs as a secondary mineral with argen-
tite or galena, and is contained in such minerals as {reibergite, tetra-
hedrite, and galerite.  The conditions under which silver-bearing
minerals may occur in nature are more varied than those affecting
the distribution of gold.  There are deposits of silver-bearing ores
in the northern and western parts of the State, some of which are
deserving of thorough exploration. The silver that occurs in these
deposits is in the nature of an accessory ingredient of some other
metallic ore. usually galena.

In 188 the chemist of the Arkansas Geological Survev assaved
181 samples which were believed to contain silver. from Pulaski,
Saline, Garland, Hot Spring. Yell, Montgomery, Pike and Sevier
Counties.  Of this number 132 contained no silver, twelve contained
traces of silver, the remaining seventeen samples were as follows :
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ASSAYS OF ARKANSAS SILVER
e e ———————— ‘7I B e e e St - —T — A—_——':
H"':\?JTI“ Locality | County Material | O?"Sir::‘;r:] on Remarks
4 “Fletcher diggings” Pulaski |Manganiferous | 1 |
| limonite { |
5 Kellogg mine Ger! T | [ Av. assorted ore
man slope Pulaski Galena 30 to 60 running high in
T - ) _ .\7 lead
6 Kellogg mine Pulaski ~ |Freibergite | 788 lgelected sample
T Kellogg mine Ger-Pulaski Zine blende 18 -
man slope, upper |
west drift ‘ [
8 McRae mine, Sec. Pulaski Shaley  pyritous! 3.5 B
30, Tp. IN, R, 13W ore with little
‘ ~ galena ‘
12 Bradfield's, Sce. 5, Saline Impure limonite 1
Tp. 18, R. 1TW t
15 Sandcarbonate mine Saline Quartz 1 Crucible assay
16  Sandcarbonate mine Saline Quartz | 1 Scorification as-
| say
101 Silver City. Minne- Montgomery [Samples from| 36 'Nos. 101105 do
sota mine dump showing! not represent
galena and zine average ore in
blende | | any case. The
102 (Silver City. Minne- Montgomery |Quartz with spots| 15 mines were
sota mine of green andl | mostly filled
’ red mineral, in with water and
place ! the assays
103 Silver City, Water- Monigomery |Zinc blende and 23 ﬁiﬁin i_gs;ﬁ ;‘i)e
105 Bty ‘g;eai.llena S ])1'03§in1ati011s of
R— S [ . S . what the ‘ores
105 Silver City distriet, Montgomery |Galena, etc., from 31 will yield when
_ Montezuma mine _ore house - fairly assorted.
The value of
| the properties
will depend
| upou the rela-
i | tive proportions
' of ore and
i “dead rock,” at
i ' present a very
| | uncertain  ele-
ment. The
quartz and
I | shale assays
| | . are from rock
- | [ il | in place
107 'Walnut mine Montgomery |(ialena and zinc i
- | S ~ blende | -
109  Knreka lode [Montgomery ialena and zine| 19.5

hlende
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ASSAYS OF ARKANSAS SILVER—Continued

SRQJ:ICJ lL.ocality County
110 Waterloo mine; wMoutgommy
(specimen fur-
‘ nished by post-
master at Silver|
‘ City) ‘
’12’(?}9&.'2(». Tp. 78, R.[Sevier

‘ 31W., Otto mine

|

7123 |Davis mine, Silver/Sevier

Hill district

l.ocalities in Pulaski,

|‘ Material

ISpecimen of 1 110h|
ore, said to
| have come
from the old|
“Bonanza,” now
worked out
Av, samples
cluding gaugue‘

talena, chalcopy. |

rite, zinc
| blende ( spcs-ci-‘|
| mens) |

Garland, Hot Spring, Montgomery,

i]_'l-‘

Oz.all-"el;! Ton Remrls
":s:iﬁ’ - S
|
|
|
1.2/ [ By tire assay
yields 31% of
| lead and anti-
! {mony -
31 a

Pike,

Howard, Sevier, Polk, Scott and Logan Counties have been fitfully
and unprofitably exploited for silver at various times in the past.
Some of the lead-bearing shales of the Arkansas River Valley con-

tain from hve-tenths to one ounce of silver to the ton.

Up to the

present time, however, no deposits large enough to be of commercial
importance have been discovered.

For bibliography of
Silver.”

“Silver”

see “Bibliog

raphy of Gold and
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IRON

The following is taken from the Annual Report of Arkansas
Geological Survey, 1892, Vol. I, “The Iron Deposits of Arkansas,” by
R. A, . Penrose, Jr.:

Composition.— “I'he commercial value of the iron ores of Ar-
kansas are usually. if not always, non-Bessemer in quality, generally
containing over (.05 per cent of phosphorus; in iron they vary from
less than 35 per cent to over 53 per cent; in silica they vary from
rarcly as low as 2 per cent to over 75 per cent. and are often much
injured by an excess of this ingredient; in sulphur they range from
0.04 per cent to rarely over 1 per cent; in some localities they con-
tain enough manganese to be classed as manganiferous iron ores;
only the magnetite of Magnet Cove contains titanium in appreciable
quantities.

“Most all the iron ores of Arkansas belong to the class of hy-
drous sesquioxides of iron, or limonite, commercially ecalled brown
hematite, or simply “brown ore.” The only other ores found in the
State are limited quantities of carbonate of iron or spathic ore, also
known as clav-ironstone, found in the Carboniferous shales and in
the Tertiary clays and sands, and still more limited quantities of mag-
netic ore (magnetite) occurring in a residual clay derived from the
decay of crystalline rock in Maenet Cove. This last ore is the cele-
brated Arkansas lode stone, and has attracted more attention than
anv other iron deposit in the State.

Occurrence.—"lron ore is of common occurrence throughout
many parts of Arkansas, but in only a few places is it found in im-
portant quantities. The largest and most accessible deposits vet dis-
covered are in the northeastern part of the State, especially in Law-
rence and Sharp, and to a lesser extent in [Fulton and Randolph
Counties.  Other deposits, however, of varying size and importance
occur in many places in different parts of the State.

“In the deseriptions of the various iron ore localities of Arkan-
sas, the State will be divided, for the sake of convenience, into five
different parts, as follows

“1. The Iron Deposits of Northeastern Arkansas.—(lLawrence,
Sharp, T'ulton and Randolph Counties.)

3 The Iron Deposits of Northwestern Arkansas.—/(Carroll,
Washington and Madison Counties.)

“3. The Iron Deposits of the Arkansas Valley—(Van Buren,
Conway, Pope, Yell, Johnson, Togan, Franklin, Sebastian, Scott and
Crawford Counties.)

“4. The Iron Deposits of the Ouachita Mountains.—(Pulaski,

the northern part of Saline, Hot Spring, Clark, Pike, Montgomery
and Polk Counties.) )
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“5. The Iron Deposits of Southern Arkansas.—(The southern
part of Saline County, Dallas, Ouachita, Nevada, Hempstead and
Lafavette Counties.)

“The ores of northeastern Arkansas are associated with Lower
Silurian (probably Calciferous) sandstones, cherts and limestones
the ores of northwestern Arkansas, in the central part of Carroll
County, occur mostly with Lower Silurian cherts, while those of
Washington and Madison Counties are mostly in Lower Carboniferous
sandstones ; the ores of the Arkansas Valley occur alimost exclusively
with rocks of Carboniferous and Lower Carboniferous ages, though
some of them are much later deposits formed by the concentration,
at the mouths of springs. of the iron in rocks of those ages ; the ores
of the Ouachita Mountains occur mostly with Lower Silurian shales
and novaculites, though they also include the magnetic ore of Mag-
net Cove, which occurs in an area of igneous rock in the novaculite
region ; the ores of the southern part of the State are in a great series
of sands and clays which represents the Focene division of the
Tertiary.

The Iron Mining Possibilities of Arkansas

“Conditions Necessary for Profitable Iron Mining.——The value of
an iron ore deposit depends as much on its geographic position, its
velation to transportation and markets, and the facilities for mining,
as it does on the quality of the ore. Moreover, if furnaces are to be
erected for the manufacture of pig-iron, the distance of {uel, and of
limestone for Huxing purposes, are most important points o con-
sider.  In determining the value of an iron deposit, therelore, four
main subjects must be taken into consideration :

“I. The quality and quantity of the ore.

“II. The facilities for mining the ore.

CTHL The relations of the deposits to transportation and to
markets.

“IV. The relations of the deposit to fuel and limestone.

“Conditions in Northeastern Arkansas.—In the northeastern part
of the State there are some isolated deposits of fairlv good brown
hematite which, if they had transportation facilities and markets,
might be worked at a profit. ‘T'he facilities for mining the ore in this
region are good. It occurs on isolated hills and ridges rising from
fifty to over three hundred feet above the surrounding drainage, It
forms irregularly shaped bodies from two or three to probably over
twenty-five feet in thickness, and often covering several acres, gen-
erally lying in a horizontal position and usually on or near the sum-
mits of the hills. Though limited in both lateral and vertical extent, -
the ore that is in any one place lies near the surface and could be
easily mined. The nearest means of transportation for the ore of
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northeastern \11\_31}“_ is the Kansas City, Fort Scott & Memphis
Railway, which is from eight to twenty mﬂea distant from the more
m]pr)]lfmi deposits. The Black River flows through the northeastern
part of the State and in sowe localities freight might be shipped down
it to the White River and thence to the \IIHHIHHII}I)J The transpor-
tation facilities, however, cannot at present he considered as good,
since, unless a hranch road were huilt, a haul by wagon of from eight
to twenty miles would he necessary to reach either he. railway or th
river. The nearest coking coal to the iron deposits of northeastern
Arkansas is that of Western Arkansas and of Oklahoma, at distances
by rail varving from 225 to over 400 miles. Good hardwood, how-
ever, At for making charcoal, is plentiful in the vicinity of the ore,
and a fairlv pure limestone can also be obtained in the same region.

“In consideration, therefore, of the combination of a fairly good
are with o cheap charcoal, made from the timher of the region, and
with limestone 1 the immediate vicinity, there is a possibility of a
imited iron indostry in northeastern Arkansas,

“Conditions in Northwestern Arkansas—The ores in the north-
western part of the State, aside from any questions of quality, are in
too small quantities to he profitahly worked.

“Conditions in the Arkansas Valley.—In the Arkansas valley the
ores are too poor in quality and oceur in too small quantities to be
of any value as sources of iron.

“Condition in the Ouachita Mountains.—In the Ouachita Moun-
tains the only ores vet found in large quantities are of low grade. The
deposits dip steeply and would he expensive to mine. The nearest
railwavs are [rom seven to. more generallv, over twenty miles and
often over forty miles distant. Limestone is scarce and often alto-
gether absent in the Ouachita Mountains, and there is no coal nearer
than the Arkansas Valley, with which region the Ouachita Moun-
tains have no direct ratlwav connection.  There 15, however, a large
amount of timber, and with cheap charcoal Tuel there is alwavs at
least a possibility of the future utilization of the better class of ores.
The mndustry, however, would never be an important one, and could
only he carried on under the most favorable conditions of transpor-
tation and markets, conditions which at present are far from héing
realized.” '

Magnetite has been found in Magnet Cove, Tlot Spring County,
Arkansas, and occurs there as surface float which has concentrated
over a long period of time from ‘rh(‘ decomposition of masses of sye-
nite. J. . Williams in his report, “The Tgneous Rocks of Arkansas,”
1890, states concerning this mineral in Magnet Cove:

A prospect hole was at one time opened in the lodestone bed
and it was found that although pieces of ore were obtained deep
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down in the decomposed syenite they were not large enough or
sufficiently abundant to warrant the opening of a mine as has been
proposed * % %t has been found by experiment that the ore
does not form a valuable grade of iron when reduced in a blast
furnace.”

Myr. Penrose further states:

“Conditions in Southern Arkansas.—In the southern part of the
State the Tertiary brown hematites occur over considerable areas, but
the ores which are of sufficiently good quality to use are so scattered
that it is somewhat doubful whether enough can be found n one place
to permit important mining. Large deposits of poor ore frequently
occur in this region, but they are of too low grade to be of value,
The better ores are mostly from eight to fifteen miles from the
nearest railway transportation, which is the St. Louis, Iron Mountain
& Southern Railway or the St. Louis & Southwestern Railway. T.ime-
stone would have to be brought, in most cases, from distances vary-
ing from fifty to a hundred miles. The ores are near the surface,
however, and easily mined; and there is a large amount of timber
fit for making charcoal in the vicinity, so that it is not impossible,
in view of these advantages, that a small iron industry might, under
favorable conditions, be supported on the better grades of ores of
the region. The good ores are scarce, however, and under any eir-
cumstances the industry would be small.

“The commercial possibilities of the Arkansas iron region mav
be briefly stated as follows:

[is

['he ores are mostly brown hematites, though small quantities
of spathic and magnetic ores also occur. Most of the hrown hema-
tites, if not all, are non-Bessemer in character, the phosphorus rang-
ing generally over 0.05 per cent: the iron ranges from 35 per cent
to rarely over 55 per cent: the silica is usually. though not always
high, ranging from 2 per cent to over 75 per cent: the sulphur ranges
from 0.04 to over | per cent: there is usually a trace of manganese
and sometimes enough to allow the ore to be classed as a manoanif-
erous iron ore: none of the ores, except that of Magnet Cove, have
vet been found to contain appreciable quantities of titanium. The
only ores in the State that could, even under the most favorahle cir-
cumstances, be worked on a commercial scale are some of those in
northeastern Arkansas and a few of the deposits of the Ouachita
Mountains and of southern Arkansas. Of these three regions. north-
eastern Arkansas is the only one which offers favorable conditions
for iron mining and manufacture, and even there the industry, 1f
established, would be limited. '

“The conclusion to be drawn, therefore, is that the quality and
the quantity of the Arkansas ores. the position of the deposits a=
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regards transportation, the distance of the markets, and the prox-
imity of much better ores in Missouri, all point to the fact that there
is, at present, no good field for an iron ore mining industry in Ar-
kansas except possibly in the northeastern part of the State.”

Production.— T'wo small hloomaries were operated in northern
Arkansas for a short time prior to 1860. These were built to supply
a local demand on account of the difhculty of transporting heavy
material into the region at that time. Besides these, no iron ore has
been used industrially in the State up to the present. Prospecting,
however, has been done and continues.

Mr. Joe Kimzey. Magnet, Arkansas, ships orders of magnetite
from ten pounds to a ton from one of the deposits in Magnet Cove.
Bibliography of Iron
1892

L. Penrose, A. F., Jr,, “The Iron Deposits ol Arkansas."—Annual Report
of the Arkansas Geological Survey for 1892, Vol. 1. Now out of print,
bul may be consulted in public or secientific libraries.

IRON PYRITE

For “lron P'yrites™ sece “Pyrite and Marcasite,” page 37
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MANGANESE

Composition.—Nanganese 1s a metallic element which has about
the same specific gravity as iron. Lt is used principally as an allov
with other metals.

The manganese ores [ound in Arkansas are principally oxides
of manganese known as psilomelane, braunite, hausmanite, pyrolusite
and wad. They are classed as low-grade and high-grade ores. The
low-grade or shot ore is usually classed as that ((JHT(HH]H from 10%
to 3:1‘/9 metallic manganese and the high-grade as l.lmt containing
above 33%. According to statistics from 1881-1926 inclusive, 51.6%
of the Arkansas manganese ore as thus defined has been low-grade
and the remainder high-grade.

Uses.—— Manganese ol about 20% purity together with ron 1s used
m the manufacture of spiegeleisen, an alloy of manganese:; ferroman-
oanese, another alloy, contains from 20 to 90% manganese. Other
alloys are with hronze, copper, aluminum, zine, tin. lead, magnesium
and silicon.

Manganese oxide is used widely in the chemical trades as a col-
oring agent in cloth printing and dyeing, making of pottery, bricks
and paint, and in the manufacture of dry cells.

The Arkansas ores are used almost entirely in the manufacture
ol Terromanganese, spiegeleisen, and manganese pig ore.

The price of manganese ore depends upon the perceniage of
metallic manganese in it.  The present price of ore (June, 1928), ¢
1. f. North Atlantic ports, contaiming a minimum of 47% manganese.
is between 35 cents and 38 cents per per cent of metallic manganese per
long ton, while Caucasion washed manganese (54% to 53% manga-
nese) is from 38Y% cents to 40 cents; 47_% ore concentrates would,
under these conditions, be worth $16.45 and $17.80 per long ton: ore
containing 3% metallic manganese would be worth $20.79 and
$21.60, and ore containing 55% wmetallic manganese would be worth
$21.18 and $22.00

Occurrence.—Manganese is {found in several localities in the
State, by far the most important of which is the Batesville area of
about 100 square miles, located in northwest Independence County,
southeast Tzard County and northeast Stone (_'num_v. Other local-
ities of less importance are in Pulaski. Saline, Garland, Hot Spring,
Mountgomery, Pike and Polk Counties.  These last mentioned local-
ities are known as the West Central Arkansas district.  There have
heen as many as 100 manganese mines in operation in the Indepen-
ence district and five have heen reported in the Montgomery, Pike
and Polle. County distriet.  In addition to these, there have been over
100 prospects in the Batesville area and nearly an equal number in
the West Central Arkansas district.

The Batesville District
_In the Batesville district the manganese ores are found in irreg-
ular fragments and nodules which have been concentrated from the
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Cason shale formation of Ordovician age. These Tumps of ore are
found in this shale and in residual clay beneath the shale.  Both the
clay and the manganese ore nodules are probably residual products
of the decomposition of the Cason shale. The West Central Arkansas
ores are found in poclets scattered through the Arkansas novacu-
lite formations which are of Devonian age.  ‘The West Central
Arkansas deposits, however, although containing large amounts of
ore in the aggregate arc usually not sufficiently concentrated to per-
mit profitable mining during the present prices of manganese.

The availabie reserves of manganese ore m the |nllt:‘~\l“t‘ dis-

trict have been described by DL Miser of the U S0 Geological Sur-

Manganese Mine, Independence County

vey in a detailed report on the Batesville district in 1922 as follows:

“An estimate of the quantity of available manganese ore of all
grades in this revion, where mining is not preceded bv systematic
prospecting, 1s dithcult to make.  Of the 180 deposits examined, about
half contain an estimated available reserve of 200 tons or less. Only
about one-third contain about 1,000 or more tons and only a few
contain more than 5,000 tons, though certain of these contain many
thousand tons. A small number of prospects and mines, however,
were not visited, and the<e and the unexplore:l deposits may increase
considerably the reserve. The deposits of the region perhaps inclurle
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at least 250,000 tons of avaiiable ore containing 40 per cent or more
manganese and 170.000 tons available ore containing less than 40 per
cent manganese.”

Mr. E. E. Bonewitz of the Crooks Engineering Corporation, Lit-
tle Rock, Ark.. estimated in November, 1927, that there were 322,000
long tons of high grade manganese ore containing 35 per cent or more
metallic manganese in the Batesville district, and 322000 long tons
of low grade shot ore containing from 10 to 35 per cent metallic
manganese,

Miller & Rinechart of Batesville are at the present time (June,
1928), engaged in developing a method whereby the residual man-
ganese-hearing clays of the Batesville district can be washed and
concentrated,  These clays as found contain about 15 per cent man-
vanese, and upon washing and concentration their manganese content
is increased to approximately 30 per cent.  If some chemical or pyro-
metallurgical process for heneficiating these residual clays can be
economically developed, the effect of this will probably be of very
great importance to the Arkansas industry. The quantity of these
residual clays has never been accurately estimated. They lie in
irregular pockets and are scattered over probably 100 square miles.
The reserves, however, are undoubtedly very large, although it would
he dillicult to obtain an accurate hgure of the tonnage in the Bates-
ville district on account of the irregularity of the beds, and the fact
that although the clavs have heen prospected [or lump ore they have
never heen surveyed or prospected for the tonnage of the clay itseli.

The West Central Arkansas District

The managanese ore in Pulaski, Saline, Garland, Hot Spring.
Pike and Polk Counties is found as irregular veins and pockets which
are scattered through the novaculite beds.  The ores are usually found
m joint cracks or occur m brecciated novaculite.  The ore bodies
viry from a fraction of an inch to four feet in thickness, but arc
usually considerably less than four feet. A portion of the ore 1s found
near the top of the Arkansas novaculite formation, although some
deposits are found near the base. On account of the hardness of the
novaculite, mining is usually dithcult and costly. R, A. 7. Penrose®
makes the following statement relative to the economic possibilities
of the west central Arkansas distriet :

“The aggregate amount of manganese in the region is undoubt-
edly large, but it is distributed over an extensive area, and in almost
all places it is hopelessly scattered through the rock in small nests
and scams.  IF these nests and seams were in sufficient quantities the
rock might be crushed and the ove concentrated by washing, hut the
pockets containing them are 100 small to permit the expense of ma-
chinery. It is a popular idea that the ore will increase in quantity
at a depth, but there is absolutely no reason to expect this, as such

*Penrose. R. AL 1. “Manganese, Iis Us=, Ores an i Deposits.” Arkansas Geological

Survey Report for 1890, Vol 1
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deposits are just as likely, and sometimes even more likely, to become
poorer at a depth than they are to improve.

“From the nature of the deposit it is to be expected that the ore
at a depth is, at the very best, no more plentiful than in the surface
outcrops of the so- called “lodes”™ ~that 1s, that it exists as a series
of pockets separated by greater or less distances of barren rock
With very few exceptions the pockets of ore seen on the surface can-
not be worked at a profit, and in the rare cases where a small profit
might be made the amount would not be enough to pay for sinking
through the barren rock that separates the |)ud\€1a from each other.
The intervening thickness of barren rock is much greater than the
depth of any one pocket.”

- D Miser in U, S Geological Survey Bulletin No. 600c¢, “*Man-
ganese Deposits of the Caddo Gap-De Queen Quadrangle, Arkansas,”
makes the following statement concerning the possibilities of the ve-
oion

“Orres from a mumber of manganese deposits, as shown by chemi-
cal analvses, contain a sulficient high percentage ol manganese (40
per cent or more) and a sutheiently small percentage of silica (8 per
cent or less) for the manufacture of ferro-manganese, but most of
the ores ol which analyses are available exceed the phosphorus limit
(0.20 per cent) for this purpose. The prices paid for medium grade
ores used in the metallurgic industries the relatively stable and gener-
ally range between $8.00 and $13.50 a ton, being governed by the
content of manganese, phosphorus and silica. The price has, how-
ever, steadily increased since the outbreak of the war in Europe.
Manganese ores sold in 1915 for $14.40 to $22.05 a ton, and in 1916
the maximum price was $32.50.  This increase in price has accord-
ingly increased the possibility of the economic recovery of the man-
canese ores of the area heremn deseribed, hut some deposits that
might now be worked at a profit will not payv to work after the price
ol ore again becomes normal, which will probablv be within a vear
after the conclusion of peace.

“The wad and other low grade oxides could be used for giving
bricks a chocolate color.  The pyrolusite, manganite, and psilome-
lane could be used to produce the spots of some varieties of speckled
bricks and mixed with red-burning clay for hrown bricks, and with
buff-burning clay for gray bricks.”

Producers of Manganese

Batesville District—.\rkala Manganese Ore Co.. Batesville, Ark.:
Denison, Walter .. Cushman, Ark.: Miller & Rinehart, Batesville,
Ark., Peterson, Lou, Batesville, Ark. ; Shell & Beatty, Batesville, Ark,

Western Arkansas District—Mevers, |. .. Mena, Ark.

Production
The manganese mines which were operating in 1927, together
with their outerop of 1925, 1920, and 1927, are, according to the
State Severance Tax Report. as follows:
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Walter H. Denison, Shell & Beatgy
Cushman, Ark, Custiman, Ark.

First 1925

qr..
Second qr., 1925

Third qr., 19256
Fourth qr., 1925
First qr., 1926

Second qr., 1926

Third qv.. 1926

Fourth «qr., 1926

First qr., 1927
qr..
Third qr., 1927
Fourth qr., 1927
Totals

Second

T47.70 tons

779.45 tons
5178 tons
734.50
7.10

Lons

Lons

tong

6:39.97

327.20

tons
.Vll_lllh
192.18 tons

NO.88 tons

1,358.00 tons

2.939.15 tons
7

12.24 tons

5.039.29

“Arkala Manganese

HBatesville,

299
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40 tons
tons

tons
tons
tons

Ark,
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22
39

Miller amd
RHineh:ar

Batesville, Ark

647.41 tons

647.41 tons

Grand total—16,743.71 lo1

18 tons.,

Miller & Rinehart's Concentrating Plant (Manganese), Batesville,

Cushman District

According to available (U, S, Geological Survey) data up to
1927, approximately 195152 long tons of manganese ore have been
'robably not more than a total of 300
tons of this has been taken from the West Central Arkansas district.

removed fr

3

wn Arkansas.

MANGANESHK

ORI
5% or More Man.)
Long Tons Vialue

1881
1882

100

175

MANGANIFEROUS

ORE
thass than
Long Tons

asar
0%

Man.
Value

Total Tolal
Quanitity Vialue
100
176 e
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T Manuawmewe MANGANIFBROUS ==
ORE ORE Total

(359% or More Man.) (Less than 357% Man.) Quantity Total

Long Inns \’-'tlue Long Tons Value long ‘1‘0m‘ Vitl_il!'
1883 400 e e 400
1884 T r— h i e 800 e
1885 1483 § 5932 , 1,483 § 5,932
1886 3,316 19,268 L 3,316 19,258
1887 5651 28,256 3 56561 28,255
1888 4,312 38582 T 4,312 38,582
1889 2528 23173 . —— 2528 23173
1890 5,339 59,861 5339  K9.861
1891 1,650 18150 1,650 18,150
1892 6,708 64,838 6,708 64,838
1893 2020 24,240 160§ 320 2,180 24,560
1894 1,934 19,564 e 1,934 19564
1895 2,991 20,997 2991 20,997
1896 3421 36,686 R 3,421 36,686
1897 3,240 33,708 - 3,240 33,708
1898 2,662 - 26,035 2,662 26,035
1899 356 3,781 T 36 3,781
1900 145 1,530 N 145 1,530
1901 91 657 | mmra I ) 657
1902 82 1) ——— - — 82 422
1903 e Nl . pemoume
1904 600 1 zoo 600 1,200
1905 n 3391 6,642 3,321 6,642
1906 62 200 8,900 24,800 8,962 25,090
1907 — . T 4,133 8,266 4,133 8,266
1908 e 4,066 0,149 4,066 9,149
1509 e s 3,325 5.819 3,325 5,819
1910 500 5,000 C50300 9700 5530 14,700
1911 o 2,177 4,354 2177 4,354
1912 0 b 1.580 2,997 1,332 2,997
1918 .. I 9,650 19,250 9,650 19,250
1914 N 1,970 3,940 1970 3940
1915 588 10,003 2,385 11,864 2,943 21.877
1916 6,318 180,722 3,682 22665 10,000 203,387
1917 10,140 448,511 9,100 83,227 19,240 531,738
1918 7,731 354,235 9,173 93.525 16,904 44?.?60
1919 — 1 e e e . B
1920 3,445 93,07: C 4550 39,227 7,895 132,.—304
1921 728 16,360 278 3683 L1006 20,043
1922 2264 42,197 wsus  wewmame | S00L 2487
1923 3,768 713507 4773 20,047 8541 " 93,564
1924 3,400 60,350 7,991 37,0700 11,391 97,520
1925 3,517 79335 5,076 23,140 8,593 102.475
1926 2460 64,010 8,195 O ATA428 10,645 111,438

Totals 94,315 $1 Sai 276 100 257 $47S 413 199 153 sd,.,.n 689




Lol

Ty T

D 00 =]

24.

26,

METALLIC MINERALS OF ARKANSAS 3

MANGANESE

N

Consumers of Batesville Manganese
American Steel Foundries, McCormick Bldg., Chicago, 11

Central Iron & Coal Company, Holt, Ala.

Miami Metals Company, Tower Bldg., Chicago, IIl.

Mississippi Valley Iron Company, 6500 Broadway, St. Louis. Mo.
Sligo IFurnace Co., 915 Olive Street, St. Louis, Mo.

Southern Manganese Corporalion, Anniston, Ala.

Sloss-Sheffield Steel & Iron Company, Birmingham, Ala.
Tennessee Coal, Iron & Railroad Company, Birmingham, Ala.
Woodward Iron Company, Birmingham, Ala.

Manganese Mines Listed by Map Numbers (Page 28)
DISTRICT

BATESVILLE

Matlock mine
Story mine
Ball mine (Nw Nw Sec. 3-5W-
14N)
Shlieper wine
Ozark mine
Searcy mine
Matheny mine
Iales mine
Maver mine
Silbersiein mine
J. A Reves mine
Henley mine
(i. A. Wilson mine
Martha Thompson mine
Walbert mine
Adler mine
W. A. Chinn mine
Burge mine
Rutherford mine
Cason nmine
W. L. Greenfield
Allen mine
Roberts mine
Button mine
W. W, Allen mine
Shiaw mine
Denivon mine
Marshall mine
R. T. Patterson
Perrin mine
Wildeat mine
Hunt Hollow mine
MeGee mine
A, G. Gray mine
W. T. Gray mine
Hawkins mine
Chappel Hill mine
Adler-Southard mine
Roach mine
Monigomery mine
Montgomery Hill mine
Sis Clark mine
Galloway mine
Barnett mine

45,
16,
17.
48

49.
50,
bl.
52,
53.

4.

-1=1

80,
81.
82,
83,
R4,
85.
S6.

87.
88,

1 =1 =1 =] =1 ~] =}
13 L & ot -

Reed mine
Drooks mine
Shell mine
Kimmer mine
Roseborough mine
Rowe Field mine
Blue Ridge mine
Southern mine
CGrubb Cut mine
Rogers mine
Polk-Southard mine
Wren mine
Turner mine
Lassiter mine
Mount Efna mine
Wollord mine
Sterrett mine
Page mine
Club House mine
Meeker mine
W. C. Collie mine
George mine
S. W. Weaver mine
Martin No, 1 mine
Martin No. 2 mine
Kimbrough mine
McBride mine
Harvey mine
T. M. Tate
Hankin’s Hallow mine
Salt Peter Hill mine
Mdwards mine
Cutter mine
Adler Hollow mine
Izard mine
Pugh mine
Verna mine
Skelton mine
Pittman mine
Cumming Hollow mine
Johnson Hill mine
United Phosphate & Chemicai
Company’s mine
Shaft Hill mine
Sand Field mine
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41,
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Manganese Field mine 94, Cave Hill mine
Ruminer Rough mine 495. MecConnell mine
Barksdale mine U6, Klondike mine
lZarl Collie mine 97. W. A, King mine

.. .J. Weaver mine

CADDO GAP AND DIE QUEEN QUADRANGLE

Arkansas Development Com- B Still mine
pany’s mine i. Fuagan mine
North Mountain mine 5. Nelson mine

Bibliography of Mangansse in Arkansas

1891

Penrose, Richard, "Manganese, Its Uses, Ores, and Deposits.”"—Reporl
of the Arkansas Geological Survey for 1890, Vol. 1. Now out of print,
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Penrose, Richard, “Origin of the Manganese Ores of Northern Arkan
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1894

Williams, H. S, “On the Age of the Manganese Beds in the Batesville
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1910
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PYRITE AND MARCASITE

Composition—1"vrite (iron pvrites or fool’s gold) is mineral sul-
phide of iron (46.6% iron). 1t is characterized by a brassy vellow
color and metallic lustre and when found in crystals is usualy in the
form ol cubes the faces of which are striated. Marcasite is chemically
the same as pyrite hut is known as while iron pyrite on account of
s lighter color.  Crystals are usually tabular,

Uses— I'vrite and marcasite are mined hoth for the gold and silver
which is sometimes found with them and for the sulphur which they
contain.  Sulphur dioxide obtained by roasting the ore is commonly
used in the manufacture of sulphuric acid.  Metallic iron is recovered
from the roasted ore as a by-product.  The value of pyrite concen
trates ¢, i. f.. U. S. ports guarantee! 48% sulphur, was worth from
13 cents to 14 cents per per cent of sulphur per long ton on April 7,
1928, 48% ore concentrates would under these conditions be worth
between $6.24 and $0.72 per long ton.  The iron obtained from the
roasting is usually worth lTess than $1.50 per long ton.

Occurrence—1’vrite is principally found n small quantities associ-
ated with the vein minerals of western and northern Arkansas. There
are four deposits which are well known., These are:

1. The Wikel mine near Sour Rock Spring in the SW NV of
See. 2-35-200W, Garland County, about three miles west of ot
Springs near the Mt Ida road.  Vein pyrite is exposed there in a
siliccous shale.

2. Marcasite was encountered m the shaft put down near the
railvoad  station at Caddo Gap, Montgomery County. The main
body of pyrite was encountered at a depth of about 40 feet. Some
tons of the material were removed in 1915 and 1916 by Carl Shua
although none was shipped.  The main vein is reported as being
about 10 inches thick. .

3. The Towry T.ode is located near Hatton i the SE Sec. 2-55-
32W. Polk County. Vein pyrite 15 exposed there.

4. A shallow dug well near l.eola, Grant County, in the SW
NW Sec. 24-65-15W reported 27 ieet of pyrite-hearing sand hetween
33 and 00 feet. Quantities of surface pyrite nodules have been found
near I.eola.

5. A deposit has been reportedl about one-fourth mile east of
Yellville station on the Missouri Pacific Railroad, Marion County.

0. A vein of pyrite about 75 feet wide in feldspathic rock is
exposed in the bed of Cove Creck, Magnet Cove. Thiy is locate] in
the northeast quarter of section 17, township 3 sauth, range 17 west,
south of ]. M. Henry's house. It was prospected to a small extent
from 1893-1895.

None of the above deposits have ever been developed commer-
clallyv.
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RUTILE AND BROOKITE

Composition—Rutile (Titanium dioxide) contains 60% titanium
with iron usually present. It is red. brownish red to black in color
and gives a pale brown streak. [t 15 found as grains and crystals,
as needle-like inclusions or in a massive form.  Crystals are tetrag-
onal and usually prismatic in habit.  Brookite is chemically the same
as rutile and is physically much the same except that its crystals
belong to the orthorhombie system.

Uses— Rutile is used in the manufacture of ferrotitanivm and
other allovs; as a constituent part ol electrodes for arc-lights: as a
mordant in the dyveing industry ; mn glass manufacture: i the ceramic
trade for glazes: in enamels: and for titanium chemicals.

Occurrence—Rutile and bhrookite occur i Arkansas in Maguel
Cove, ot Spring County in Sec. 17-35-17\V.  Ore which has been
shipped contained from 68 to 70% titanium oxide.  The ore is hand
picked, 15 fownd in sizes from one-tfourth of an inch to six inches in
diamieter and is associated with quartz and feldspar.  The quantity
of avaiiable rutile and brookite in Magnet Cove has been variously
estimated. . W. Kimzev, Magnet, Arkansas, estimates that there
s a total of 100,000 tons of mineable ore,

Production—Approximately 12 tons of ore have been shipped
from Magnet Cove by Joe W. Kimzeyv and W, |. Kimzey, Magnet,
Arkansas.  The principal portion of this was shipped prior 1o 1903
There have been no shipments since 1910,
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ZINC AND LEAD
There are two regions in Arkansas where zine and lead ores
occur. These are: (1) The mineral belt of west-central Arkansas
extending through and in the vicinity of Pulaski, Saline, Garland,
Hot Spring, Montgomery, Dolk, [Toward, Pike and Sevier Counties,
and (2) the north Arkansas district which at present includes Boone,

Mclntosh Zinc Mine, Kush Creek District

Marion, Newton and Searcy Counties ; and to a iesser extent, parts of
Baxter, Stone, [ndependence, Sharp and Lawrence, and adjacent
counties,

The West-Central Arkansas District

History and Occurrence — #Zine and lead mines were warked in
the early 60's at Petty, six miles west of Gillham.  The mines were
worked by the Confederate Government principally for lead. There

**The Zine and Lead Deposits of Southwest Arkar by Willinm B, Phlilips
The Engineering and Mining Journal, April 6, 1901, pp. 431-432,
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were three lead furnaces in operation, the galena being roughly
separated from the gangue and fron the zine blende by hand-sort-
ing and jigging. The carly operators apparently mined between 1,000
and 1,500 tons of ore

Again, beginning in 1899, the North American Ore & Metal
Company reopened and operated the same mines in Sevier County
for several vears. During the lirst two vears 1,140 tons of ore were
removed, the ore being a mixture of zine blende, galena, chalcopyrite,
and a hittle pyrite, with wellenite and smithsonite sparingly present.
An analvsis of a sample veprescating about 3,000 pounds showed the
concentrates to contain 82 per cent lead.  One shipment of 57,000
pounds to Joplin showed 5516 per cent zine and iron 3.91 per cent
as the average ol four separate analyses.

The Kellogg mine, locate | i Section 30, Township 3 north,
Range 11 west, Pulaski County. which has been worked intermit-
tently since about 1840, had an estimated vield up to December, 1926,
of seventy short tons of lead and silver concentrates valued at about
$6,000.00, and forty short tons ol zine concentrates valued at ahbout
$1.000.00.  As approximately $225.000.00 has been invested and spent
on the mine during the years it was worked, a considerable loss has
been entailed.  There are 8,000 feet of shafts, tunnels and raises in
the mine, the main shaft having a present depth of 1,125 feet.

According to I, B. Comstock, Assistant State (eologist. who
made a study of the minerals in the west-central Arkansas district
in 1888, the lead and zinc situation of west-central Arkansas is as
follows :

gl i he lead and zinc ores occurring in the 11][]](‘["1] belt i portions
of Pulaski, Saline. Garland, I\1mngomm’y. Polk, Pike, Howard and
Sevier Coumles are so closely associated with silver that it is unneces-
sary to consider them %Lp'u'al'(‘i\' Wherever there has been a dis-
covery of the ‘gray copper’ silver-hearing minerals in more than filmy
(]CE)()‘-lt‘s g'Llend has always been found, and sphalerite or zinc blende
is an almost invariable accompaniment in the same or neighboring
ore bodies.”

The districts in west-central Arkansas which at one time were
thought to contain commercial lead and zine ores, were the Kelloge
area 1n Pulaski County and the tract southwest of the Ouachila
River lying between Broken Rock and Blue Mountain axes in Mont-
gomery, Howard and Sevier Counties. and crossing the southeastern
portion of Polk County.,

Cralena is probably the only mineral which occurs in commer-
cial quantities in this region, at least so far as is known, Although
none of the lead mines are being worked today, it does not seem im-
possible that lead deposits may be discovered in this area which will
merit development. The Houslev mine, located near Point Cedar,
Hot Spring County, has produced a small amount of high grade
lead ore and as vet has been little developed.

The only ore of zine that has been mined in west-central Arkan-



MISSOURI PACIFIC RAILROAD COMPANY

Land Department
319 Union Station
‘hillips,
Commissioner Little Rock, Ark.

August 1, 1932

Dr. George C. Branner,
State Capitol Bldg.,
Little Rock, Ark.

Dear Dr. Branner:-

Referring to my conversation with you this
afternoon, I have to advise that I find in my notes taken some
time ago from the "Independent Balance published at Batesville,
Ark., on June 26, 1857, a copy of which you will find in the
files of Mr. Dallis T. Herndon of the Arkansas History Commssion,
a letter from Mr. William L. Faber, Superintendent of the Inde=~
pendente Zinc Mines, on Mill Creek about 8 miles from Smithville,
on the road to Batesville, which says it is the flrst company to
produce metallc zlinc on the American continent. I think possibly
you will wish to take a copy of the news item and letter.

Referring to the discovery of cobalt in Arkansas,
I have to say I find from our tract book records that Sec. 11,
in Twp. 2 8., R. 18 (., 640 acres, was sold under contract on
July 12, 1887, to the St. Louis Cobalt liining Company, whose
address at that time was Hot Springs, Arkansas, which contract
was later forfeited for nonpayment, and the land subsequently
on April 4, 1911, sold to the Malvern Lumber Company.

This is not very near the "Rabbit Foot Mine'", in
Sec, 3, in Twp. 1 S., of R. 15 W., as I thought., (See Gold and
Silver Report, pages 32,84, 245 and 248).
Very truly yours,

(8igned) D. L. Phillips
Land Commissioner
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sas 1s sphalerite, or zine sulphide. There 1s also a little calamine or
zine silicate, some zine carbonate or smithsonite being found with
the sulphide ores, hut usually not in any quantity,

Other than the zine and lead products of the Kellogg mines.
'ulaski County, the Silver Hill, Sevier Countyv, and the Silver City
mines, Montgomery County. a small amount of zinc has been found
in Polk County in the Davis and Bellah mines.  Both of these mines
were cquipped with mills having a capacity of forty tons of concen-
trates in ten hours. The Davis mine is reported to have shipped
2,250 tons of concentrates. No production figures are available for
the Bellah mine,

Another probable district is the area north of the base line upon
the Saline River drainage, particularly in the basin of the north fork
of that stream.

*North Arkansas Area

History and Occurrence—Lead ore was used by carly explorers
in northern Arkansas for the making of bullets. The occurrence of
lead has been mentioned by writers as early as 1818 In R34
[Featherstonhaugh mentioned that a mine was in operation on
Strawberry River, and ore was smelted at Lead THill, northern Boone
County, hetween 1850 and 1860, The industry revived about 1870,
but the cost of transportation was so great at that time that the
operations were abandoned,

A zine smelter was erceted ar Calamine, Sharp County, in 1857
and operated until the Civil War, Smelting was resumed during
1871 and 1872, Prospecting began about 1886 and in 1899 a larger
number of prospectors were busy in north Arkansas. The greatest
development of zine and lead mining in the history of the State
occurred during 1917-1918, when the price of lead and zinc rose to
a very high hgure and stimulated mining as never before.  After the
war, the prices dropped and mining practically ceased. At the present
time (January, 1928), there are three mines in operation. The deple-
tion of the Missouri, Kansas and Oklahoma reserves will probably
result in a progressive development of the Arkansas fields.

The lead and zinc area of northern Arkansas has never becn
specifically defined. It includes principally Marion, Boone, Newton
and Searcy Counties, and to a lesser extent Baxter, Stone, Izard, In
dependence, Sharp and Lawrence Counties, and covers an area of
possibly 1,600 square miles. The distribution of the mines and pros-
pects in the first four counties is shown on the accompanying map.
This area lies in the Ozark Plateau region of Arkansas or, more
specifically, partly on the Springlield Plateau and partly on the
Salem Plateau. The region is principally a limestone and a dolomite
arga, which has been dissected by the irregular water courses and
presents a rough and broken topography. The rocks lying as they

*Historical data according to G. [ Adums, U, 8. Geological Survey Professional
Paver No. 24
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Generalized Section of Rocks Exposed in the Eureka Springs and
Harrison Quadranges, Arkansas

- : Thick
Forntion Fhickn

}. s Character of Rocks

( Winslow formation YT

ack  clay  shade  containing  sandy
plates awd interbedded  flaggysand-
stone
Mussive gray eross hedded  sandstone
= with white quartz pehbles
= By shale DEETG choeiny shale
T;."( essler limestone mem (0-10) Brown ad gray  Hmestone, in part
% | corztomerate
* Frentwond limestone mem- [RIEF{1E] Campael gy fossiliferons lmestone
- ber
Hade Tormation 3 Ni=nn Black ¢ v cantaining  sandy
plivtes amd some sandstones; hrown

cross-hedded  caleareous sandsiones
ad sy fertuginons limestone al

i
{ Tup

. Pitkin limestone 0olon \ssiv vy tossiliderous limestone
Wedinglon sandstone men (=T ek ey shale
T
0 th-151 Fice-wained gy lambted  sandd
| stene, inopart eal
l Pavetteville shinle LO-10h Blaek  ewbonaceons lissile
| entilaining  fimestone
= I store enterctions
9 ;
_j_ Protesville sundstone =100 Gy 1o hrown cadearesus even-hedded
7 sumilstune
=
| Hindsville limestone mem 0= v fussiiiterons  oolitie  Timestone
| I wl  thin sadstone beds:  chert
i peblile conglomerate al hase
i meslon -4n0 Gray  fossitiferous  erystalline  lime
| stone containing  eonsidernhle gray
| inssititerons ehert

I SoGdoe Hhnestome apember (AD=tiny Gy oo pinkish o erystalline fossilit-

o f eronts cmtrse textined limestone

Clintanooga shile H-4n Baeck tissi’e clay shale
Avlamore sandstone e (=10 White to brown sandstone, i part
b pebbiy and phosphatic.
iyl stone 0.2 - Grray compaet sandy limestone,
Cason =hale 0-21 Iaty wray caleareous shale
Fernvale limestone Gray  ervstalling  Fossiliferous  Jime-
stone

P The Silurian System is represented by the Br field limestone which ocen
Few place in the lead and zine district of Arvkan Aceording to L. . Miser's s
ment in COutlines of Arkansas Geology,” by J. Ferguson, 19200 these are “between
Duff and Tomahawk, Searcy county, where it (the Brassfield limestone) is several feet
thick. * * # * [t is a granular, light gray, ressiliferons limestone and contains
smuall amount of glauconite.™

in a
{e-




ZINC AND LEAD
METALLIC MINERALS OF ARKANSAS C43

“Generalized Section—(Continued)

Flasper limestone =54 Compact  bluish-gray  limestone  and
saecharoidal sandstone
Joachim limestone n-ah Iark-drah  compact  sandy  magnesian
i hmestone,  ealearesus  sandstone,
H and a little white friable sand-
| stone
| St Peter sandstone u-150 Massive  eross-hedded and  laminated

saccharoidal sandstone

Iverton limestone a-116 Compaet  dove-colored  limestone  in
terbedded with friable white sand-
slone

King's Fliver sandsione ci-10) White friahle  sandstone in mussive
memhboer s
Sneed’s limestone leniil {0-50) Massive dark  eolored  sandy  magne-

sian limestone

Fowell limestone 0-200 Light-gray  to  greenish-gray  magne-
sian limestone with limestone con-
glomerate locally at hase

Cotter dolomite 00— Gray dolomite econtaining some chert
and interbedded with a litile sac-
eharoidal sandstone and green shale

“Taken from U. 8. Geological Survey Geologie Polio No. 202, “BEureka Springs-Har-
rison Folio,”

TAccording 1o the United States Geological Survey., Eurcka Springs-Harrison Folio,
the Jasper limestone “overlies the Joachim and, judging by its fossils, is ahmost cer-
tainly older than the Plattin.”  The normal position of the Plattin limestone would

therefore be above the Jasper and Joachim limestones when all three of these forma-
tions nre present,
According to H. G, Miser's statement in “Outlines of Avkansas Geology,” by 1. G,

Ferguson, 1920, ““the Plattin limestone, 0 to 240 feet thick, is exposed over large areas
which comprise parts of Sharp, Independence, lzard, Stone and Searcy counties, and s
thickest in the counties to the east. It is a massive. even-bedded. dove-colored or

grayish blue limestone which is comparatively free from Cossils, and it breaks with n
conchoidal fractore = ® % &

do on the southern Hank of the Ozark Uplift, usually have a nearly
horizontal position or have a slight regional slope to the south,

The surface formations in the southern portion of the zine and
lead area of north Arkansas include the Winslow formation and
extends through the older formations, including the Cotter dolomite
(see table). It is noticeable that the younger formations have, how-
ever, been progressively worn away as one passes north to the Ozark
Uplift, where one finds only the Cotter dolomite.
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Practically all of the zinc and lead ores occur either in the Boone,
Everton or in the Cotter formations. Of these three, the Cotter con-
tains the greater concentrations of ore, and the deposits in it are more
widely distributed than those in either the Everton or the Boone
The principal ore deposits in the [Everton formation occur in the
Rush district in southern Marion County. The principal ore deposits
in the Boone formation occur in the southwest portion of the field.

The ores may be classed according to their method of occur-
rence, as follows: .

1. Bedded deposits which, for the most part, were deposited
with the rocks in which thev occur.

2. Vein deposits of later age than the rocks in which they
occur. These mayv be classed as:

a. Fault or fracture deposits,

b, Deposits associated with  breceiated rock masses
which  have formed along underground water
courses,

3. Alteration products, principally carbonate and silicate zinc
ores.

Bedded Deposits.—The bedded deposits of zine ores are found as
disseminated oves associated with chert or dolomite.  As a rule. this
tvpe of deposit is richer in the trough of the svnclines than else-
where.  These deposits are usually fairly closelv confined to some
specific bed which may sometimes be traced for miles and usually
are remarkably even in thickness and richness. Tt is probable that
the vein deposits were derived from these disseminated bedded ores,
‘The bedded ores as a rule are found in localities where ground waters
are not active or where the bedded ore is contained in rock which is
only slightly permeable by water.

Bedded deposits are not infrequently exposed along the sides
of deeply eroded valleys.  Examples of mines in bedded zinc ores
are Marble City mine, McIntosh mine. Tittle Rock mine, Lion Hill
mines, Virginia mine, and Roberts mine. These deposits, although
of great extent, do not ordinarily run more than 6 per cent zine ore
concentrates and have furnishe:l very little of the total ore produced.
By drill holes and shafts it has frequently been found that there are
two and sometimes three strata, all containing bedded zinc ores.
These, however, are often separated vertically by intervals of from
eighty to one hundred feet.

Vein Deposits.—The vein deposits include both fault deposits
and those filling brecciated heds which have been permeated hy
underground waters of meteoric origin.  These waters penetrate
the earth, dissolving limestones and dolomites, and in some cases
formed caverns which caved in and have heen filled with irrecular
rock fragments and created brecciated mineralized masses. The faults
in the lead and zine area frequently bhreak the entire series of rocks
exposed.  They are normal, reversed, and lateral faults and extend
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from comparatively short distances to many miles. The fracture:
zones vary from a closed seam to several hundred feet. The mineral-
ized portion of these fractures are very probably derived from the
bedded ore deposits and occur either above, below, or opposite the
mineralized fracture. The fracture zones are usually filled with min-
eralized silicious breccia which often appear on the surface as a ledge.
Practically all of the zinc and lead mined in north Arkansas has been
taken from the fissures and brecciated deposits.

Some of the known faults with which fractured lead and zinc
deposits are associated are as follows:

1. Rush Creek fault, follows Rush Creek on parts of its course
Throw, 350 feet.

2. Tomahawk. Sections 7 and 8. Township 16 north, Range

16 west.
3. Pilot Mountain, northeast of St Joe.

4. 5t Joe fault, north of and parallel to Mill Creek.  Displace-
ment. 250 to 300 feet.

5. Mill Creek fault, south of Mill Creek and nearly parallel to
the St Joe fault, approximately twenty-two miles in length.

0. St. Joe monocline, in Mill Creek valley, north of St. Joe

7. Hurricane fault. follows a portion of Iurricane branch and
Davis Creek.

R A series of three faults extend from near Jasper in a north-
casterly direction to the north-central portion of Township 16 north,
Range 20 west.

Alteration products.—The alteration products of the region offer
nothing new or unusual. They consist chiefly of smithsonite and
calamine, but the so-called “tallow clay,” described below, is worthy
of mention in this connection. Where lead ores prevail there is
usually more or less anglesite, cerussite and pyromorphite.

“Description of Ores

Sphalerite—Composition of Ores.—The excellent character of
the sphalerite of north Arkansas is worthy of attention. The accom-
panying analyses show the composition of specimens of clean zinc-
blende, taken at random. Attention is directed to the low iron and
high zinc contents. Out of a large number of analyses of sphale-
rite, the largest amount of iron (Fe:Os) found was 0.67 per cent.

*J. C. Branner, '"“The Zinc and Lead Deposits of North Arkansas.”—Tr. Ameriean
Institute of Mining and Met. Engineers. Tr. 31 pp. 572-603 (1902)
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Analyses of Sphalerite from North Arkansas Showing Iron

Contents
- 7;___777;;_ - Hl-ljllhlll' Sili :1_ . fron Mﬂgnf‘;i:
Mines Zn s Si0e FeaOy  Mg0O .
Vankee Boy (5889 31179  0.40% 0629  0.149% _
Hiawatha  66.27%  32.630, 0.21%  0.399% trace
Governor Eagle  6448%  32.16%  1.88%  0.26%  0.00%
Panther Creek 65.88%,  32.30%  0.00%  049%  trace

Prince Frederick

65.68%  33.93% 0099
Hunt, Malloy and

0.16%  0.03%

Blevins 28.68% 20.36% 0.10% 0.209% 0.109%; -
St. Joe 65.73% 32,929, 0.11% 0.15% 0.089%
Bear Hill 66.46% 32.30% 0.25% 0.156% 0.20% +

During the 17 year period, 1907 to 1923, inclusive, 18.0% of the
zinc ore concentrates mined in Arkansas has been sphalerite (U. S,
(i 5. see page 53).

Smithsonite—Analyses of the smithsonite show it to be of ex-
cellent quality.  Those given below, however, having been made
from hand specimens for the purpose of ascertaining the compo-
sition of certain types, must not bhe accepted as representative of car-
load lots.  Owing to the large amount of foreign material held me-
chanically in all Tumps of smithsonite, analyses of carload lots would
necessarily run lower in zine than do these particular specimens,

Analyses of Smithsonite

Morning Star

Legal Tender

o ) o - Min}- ________Vyine
Zince Oxide, ZnoO 64.319% 6_5_2.20%
Carbon Dioxide, CO, ' 34939 33.869%

- Water, H,0 ) 0.589% 2309
~ Silica, Si0, 009, 0.029
"~ Magnesia, MgO - 0.039% 0.18%
Lime, CaO i %% 1.9
lron, Alumina, Fe,0, ALO, 0129 0.219%
" Cadmium, Cd ~ trace  {race

The zinc oxide in the analysis of the specimen from the Morning
Star mine is equivalent to 51.60 per cent of the metallic zinc: that
of the specimen from the Legal Tender is equivalent to 49.91 per
cent.

Calamine—Calamine is much less abundant in Arkansas than
either sphalerite or smithsonite. The most abundant deposits now
known are in the Sugar Orchard district. The Almy mine has heen
the most remarkable producer of calamine in the State.
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During the seventeen vear period from 1907 to 1923, inclusive,
S1.4% of the concentrated zinc ore mined in Arkansas was zinc silicate

and carbonate taken together (U. S, (i, S., page 53).

Turkey Fat—The vellow mineral popularly known in the mines
as “turkey fat’ is smithsonite, colored with a little cadmium oxide.
This kind of smithsonite occurs at several of the mines, but is most
abundant, perhaps, at the Morning Star. on Rush Creek. The com-
position of a typical sample is shown by the following analyses:

Analyses of “Turkey Fat,” a Yellow Variety of Smithsonite

Zinc Oxide, Zn0 63.849, T 61.209%
Carbon Dioxide, CO, 34.60% e
Water, H,O 1.09%, R
Silica, Si0, o 0.26% S
“Magnesia, MgO ) 0.07% o
" Lime, CaO o 0.70% -
Cadmium Oxide, CdO o 0.909% 0.829
“Iron, Te,0,, and Alumina, ALO, 0429, T trace
smithsonite sometimes oceurs as a red, vellow, or brown “sand.”

In such cases the so-called sand grains are small individual ervstals
of smithsonite.  Sometimes these particles are loosely held tovether,
sometimes compactly cemented,

The carlv zine mines of Arkansas were mines of smithsonite,
and the ore was found in the surface clays and soils along and near
the outcrops of deposits of zinc blende. Although there is hardly
a zine prospect in north Arkansas which has not yielded some smith-
sonite, there 1s but little search now for smithsonite alone. It is
highly probable, however, that when the search for the zine orves
ol north Arkansas has heen properly systematized, large hodies of
zine carbonate will be discovered. These are most likely to bhe in
regions of deep rock decay.

Tallow Clay.-—What is commonly known in the zinc mines as
“tallow elay™ or “buck fat” is not a definite mineral, but a mixture,
probably af common clay and the mineral calamine, At present this
material is not looked upon as an ore of zine, simply because no sat-
isfactory process of smelting it has been devised.

Tallow clay has a peculiar “feel,” by which it is commonly rec-
ognized. 1t may he either red, vellow or brown in color. It occurs
in pockets and seams in the rocks in nearly all of the zinc mines
of north Arkansas. In some of the mines it is found in great abun-
dance. The following analyses show the composition of tvpical
Arkansas tallow clays:
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Analyses of Arkansas Tallow Clays

| = | I R ..

- | B F = |z 2 v

£ p 2| g
Silica, 8i0, [ 51.03% | 45.109 40.91% | 37.04% [ 41.67% | 36.65%
Alumina, ALO, | 16.98% | 16.562% | 9.33% | 8859 [ 8.47% | 10.05%
Zine Oxide, Zn0O | 14.10% | 12.979 | 34.79% | 37769 | 35.889% | 37.54%

Ferric Oxide Fe,0,| 5.98% | 5.65% | 2.26% | 1.68% | 2.35% | 286%
Ferrous Oxide, FeQ| 0.697 | 316% | 0529 | 0429 | 0.38% | 0.53%
Lime, ¢a®O | 116% | 270% | 3429 | 3589 | 1.36¢

136 | 2.209%

Magnesia, MgO  1.34% | 1.587 | 048% | 0.77% | 0519 | 1.62%
Potash, K,O | 044% | Li5% | _. . 0.27% | "057% | 0.35%
Soda, Na,0 | 0.009 | 062% | | 056% | 0.07% | 0.40%
Water, F,O | _8.88% | 10.89% | 9029 | 8.76% | 828% | 8929

Several other forms of zinc-hydrozincite, zincite, aurichalcite,
and goslarite—are found in the zinc regions, but they occur toe
sparingly to have any importance as ores of zinc. Besides these,
there are probably still other zinc minerals here, which have not us
vet been identified.

Sharp and Lawrence Counties

Some of the lead and zine mines in Sharp and Lawrence Coun-
ties. Arkansas, were examined in November, 1926, by H. D. Miser
of the Ul S, Geological Survey. An extract from the press notice
ssued by the Department of the Interior concerning this examina-
tian Tollows :

“Mro Miser found that mining has not formed a continuous in-
dustry in the region since 1857, although there has been a small pro-
duction of both lead and zine ore and concentrates from fourteen or
more widely scattered mines. The total output of ore has probably
not exceeded a few thousand tons. The zine ore mncluded zine blende
and carbonate, and the lead ore, which came from two mines only,
consisted of galena.  The total number of mines and prospects, new
and old, is about thirty, two-thirds of which are in Lawrence County
and the rest in Sharp County.

“The ore-bearing rocks are of early Ordovician age—that is, of
about the same age as most of the ore-bearing rocks in Baxter,
Marion and other counties farther west in Arkansas. Thev are much
vounger than the Cambrian lead-bearing dolomites in southeastern
Missouri, but much older than the Carboniferous rocks that carry
the highly productive ores in the Joplin region.

“The ore minerals consist of the sulphides  sphalerite (zinc
blende) and galena (lead sulphide) and of zine carbonate (smith-
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sonite). The zinc blende has the typical brown color of rosin. Zinc
silicate (calamine) and lead carbonate (cerusite) were not observed,
and if they are present the quantity must be small. Most of the mines
yield zine carbonate in small masses in the residual clay and in the
surficial parts of the dolomite, where the carbonate forms incrusta-
tions on the dolomite and occurs as veinlets in it. The sulphide min-
erals occur mainly in parts of the dolomite that have heen brecciated
—that is, broken into small angular fragments—though they are like-
wise found in joints and fractures in the dolomite. Much of the ore-
hearing brecciated dolomite occurs in beds, but most of the ore badies
examined by Mr. Miser were in brecciated rock that is not confined
to any particular bed but occupies zones that cut across the bedding.

“The sulphide ores occur in large part above the permanent
ground water level of the region, but some have heen found at a
depth of 250 feet or more below it.

“The ore body studied by Mr. Miser at the bottom of the Camp-
bell Zine Company’s No. 1 shaft, eight feet square and 275 feet deep,
three-fourths of a mile south of Black Rock, is especially interesting
for the reason that it occurs largely in a brecciated conglomerate
consisting of dolomite and limestone pebbles in an earthy matrix,
about 250 feet below the surface of Black River, which flows near
by. The blende-bearing part of the conglomerate, which is estimated
to average about 7%4 per cent of metallic zinc, was revealed on the
east and south sides of the shaft, where it ranges in thickness from
fourteen inches to four feet. The ore-bearing conglomerate occurs
at the base of a thick bed of dolomite and rests upon light-gray lime-
stone. The contact between the limestone and the dolomite is irreg-
ular, showing a difference of altitude in the shaft of four and one-
half feet.

“Since the shaft was examined by Mr. Miser six drill holes, the
deepest 340 feet deep, have been sunk at distances of forty to 150
feet southeast, south, west and northwest of the shaft. These holes,
which were bored to determine the extent of the ore body explored
by the shaft, indicate the existence of bodies ol zinc blende at two
levels. That at the lower level corresponds to the bedded ore body
in the shaft and is reported to have been found in four of the recent
drill holes at depths nearly the same as in the shaft. The ore-bearing
zone thus lies in a nearly horizontal position and was found, accord-
ing to report, to range in thickness from five to seventeen feet. The
effects of underground solution in the deeper zone are shown by
softening of the matrix of the conglomerate in places and by the
occurrence of open ground with dolomite crystals in the shaft and
also in some of the drill holes.

“The upper ore-bearing zone, as shown by the recent drill
records, lies northwest, west and southwest of the shaft. It is te-
ported as being present in all drill holes in these directions and to
range in thickness from two to fifty-eight and one-half feet. [t dips
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toward the west, as indicated by the depths at which its top was
reached in the different drill holes. These depths range from sixty-
four 1o 155 feet below the altitude of the mouth of the shaft, show-
ing an inclined ore body not parallel to the lower one nor to the
bedding of the rocks.

“Although the past output of this field has been small, the size
and the number of ore bodies revealed by the recent drill holes and
by earlier work justifies systematic drilling for workable ore bodies
at the more promising localities. The most serious handicap to local
development is the great distance of many of the deposits from rail-
roads and the poor condition of nearly all of the highways.”

Reserves and Future Development

‘The following quotation relative to the quantity of ore in north
Arkansas field is taken from the Arkansas Geological Survey Report,
“The l.ead and Zinc Region of North Arkansas,” by J. C. Branner:

“There can be no question about the existence of large bodies
of excellent ore. There are, besides these richer deposits, many large
bodies of low grade ores. Some of these are, of course, too poor to
be worlked economically under ordinary conditions, while others, if
worlked upon a large scale, will yield good returns.

“So far as the extent of the ore deposits is concerned it is safe
to say that it is so great that it is unknown. The prospecting that
has Dheen done has not uncovered the hundredth part of the ore
bodies. The bedded deposits have had their outcrops uncovered only
here and there. A few pieces of the many fissures have been located,
and these have been examined at but few points. The synclinal
accumulations and the brecciated deposits are unknown, save where
they have been hit upon almost or quite by accident.

“Some of the mines will be so high on the hills that there will
never be much difficulty about draining them, but others will be in
synclinal troughs and subterranean water courses where there will
be much water to contend with.”

The quantity of ore in the North Arkansas zinc and lead field
15 undoubtedly very great. It has been estimated that in the Rush
Creek district a total of only thirty acres of deposits have been
worked and that about 40,000 tons have heen taken out of that area
alone. Charles LeVasseur of Yellville estimates that a total of 20,-
000,000 tons of ore are available in this area alone.

According to J. H. Hand of Yellville, Ark., the average cost of
producing a ton of milled zine carbonate was $24.00, and sulphide
$35.00, i. 0. b. cars, under war time conditions,

During 1917 seventy-three producing mines were operating in
the Arkansas field and their cessation after the war was due to the
fall in prices.
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K. I.. Koelker, a mining engineer, has estimated the pro:luction
ol the Oklahoma 'm(l Kansas hclah to be as Io]lm\t.

—T'ons of /AII Concenty =
Production Production

Por '\’Vueli ) - - I‘er Yoar
1926 - g0 769,600
2T 100 676000
1928 S 10,000 520,000
1929 850 442000
Taes0 7 amo0 190000
e 5500 - 236000
Tﬁﬂ:z - ) 7 o _'—)@0 - Zb[} UOO -

These figures assume that the production of the two state fhelds
will be reduced to approximately one-third of their present output
by 1932, 1If this depletion occurs as estimated, it will mean an in-
creasing need for the development of the north Arkansas region. The
building of good roads through the lead and zinc country will prove
an asset in increasing the marketability of the ores. The develop-
ment of hvdro-electric power on the White River may also add much
to the value of the Arkansas field by making possible the employ-
ment of the electrolvtic process for treating lead and zinc concen-
trates,
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NOTE-—The total tonnage of zinc concentrates produced in Arkansas
in 1917 according to the foregoing table of the U. 8. Geological Survey is
17.969. and the lead tonnage 474. The fgures of J. 1. Hand ol Yellville, for
the same vear are 21,876 and 582 tons, respectively (see page a8,

Key to Accompanying Map
The numbers on the following list of zinc and Jead mines cor-
respond to the numbers on the accompanyving map.

1. Morning Star 29, Reynolds

2. Ben Carney 30. Bear Hill

3. Capps al. Beattie

1. Mclntosh 22, Governor Kagle
5. White Wagle 343, Nakomis

6. Kdith 24, Pilot Jack

7. Yellow Hose 35, Markle

8. Red Cloud 36, Tola

9. Silver Hollow 37. Broome County
10.  Philadelphia 38, Tarkiln

11, Beulah 39, Jack Pot Mines (3)
12. Matlie M. 40. Frisco

13, Big Bell 41, Coker Hollow
14, Dixie Girl 42,  Philips

15 Omera. 43, Sure Pop

16.  Churchill 44. Voegle

17. Evening Star 45. Excelsior

18. Jack Pot 16, lowa

19. Maumee 47. Potts

20. North Star 48. Big Hurricane
21. Bonanza 49, Spears

22, Fox Den 50. Marble City
25, Silver Run 51, Canton

24, Onwata 52. Panther

25, Monkey Hill 53. Baker

26.  Hric Ozark 54, Consolidated Zince Co.
27. North Star 55. Confederate

28 Lion Hill 56, 0Old Grandhy
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REPORT OF ORE PRODUCTION, ARKANSAS FIELD,
FOR YEAR 1917

By J. H. Hand, Special Agent, State Bureau of Mines, Yellville, Arkansas

Marion C y Shipments Zinc Concentrates

\Zﬁl -miﬂit— o - .\.—lT I’nllﬂ_-i-i
J. C. Shepherd Mining Company 8372000
Morning Star Mining Company T 3415000
Yellow Rose Mining Company T 1,820,000
Bdith Mining Company I R T i)
Kennedy Mining Company T 330000
Fox Den Mining Company 300,000
Bonanza Mining Company - 270,000
Omeara Mining Company 340,000
Onwata Mining Company 180,000
Silver Hollow Mlmng Company T 130,000
Seawell Brothers 180,000
Crooked Creek Mining Company 123,000
North Star Mining Company - 120,000
Pyatt Mining Company - 120,000
Arkansas & S. (. Mining Company - 70,000
J. B. Rowden 0,000
W. N. North T B0,000
Broome County Mining Company §0,000
Monkey Hill Mining Company - 60,000
Bank of Yellville 80,000
Beaty Mining Company T B0.000
Bear Hill Mining Company T TB0000
Paradise & Worth Y 1 X 1111
W. 0. Headey - - 50000
Miscellaneous Shipments . 480,000

Total 9,087% short tonsg, or 18,175,000

Searcy County Sh:pmnnts Z:nc Concentrates

Nanie of \I|1|J]|r1 Nu, Pounds

J. C. Shepherd Mining Company . 8,800,000
Howard Mining Company - 1,210,000
Lucky Dog Mining Company - 1,104,000
N. W. Redwine Mining Company 560,000
Jack Pol Mining Company 130,000
Wallace Mining Company 120,000
Churchill-Evening Star 80,000
Madden Mining Company - 80,000
Lost Mountain Mining Company " E(000

Total 6, 21. short tons, or ) 12,434,000
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Boone County Shipments Zinc Concentrates

Name of Shipper e ) - No. T’anE

Gloria Mining Company . 1,376,000
L. L. Brown _ ) - __ 1,347,000
E. Q. Boone o - 839,000
Markle & MecCurry - — 772,000
D. G. & B. Mining Company o 670,000
J. P. Harvey 438,000
Clear Creek Mining Company - 350,000
Harrison Mining Company ) - 290,000
Cantrell & French a - - o 214,000
Era Mining Company ' 197,000
Saylors & Lewis o T _ 167,000
Doolin & Lawhorn - . 150,000
Marlin & Osenbaum - - 140,000
Jackson Mining Company - 140,000
Estes Zinc Company B o 130,000
Zara Mining Company S 128,000
Barham Brothers o 110,000
Polk Kendall ' C 70,000
G. W. Capps - 70,000
Madison Mining Company - o 70,000
L. T. Westrich ) - 60,000
Arkansas Mining Company o ' ~ 60,000
J. E. Potts ' ’ o 60,000
W. J. Horsley - 58,000
Alberta Mining Company ' 50,000
Madison Mining Company o 48,000
C. B. Morris ' - 33,000

Total 3,863 short tons, or 7,726,000

Newton County Shipments Zinc Concentrates

Nams of Shipper No. PPounds
North Slope Mining Company . ' 1,745,000
Victor Primrose - 890,000
Cook & McCoy o 490,000
Bleventh Hour Mining Company . 460,000
Bald Hill Mining Company o ' B 410,000
H. G. Moss - - o - 280,000
Hamilton & White - o 228,000
Van Sicklen - ) 214,000
E. R. Springer N 160,000
W. E. Luke S ' B 120,000
W. N. North 100,000
L E. Lake - - 60,000
Hamilton & Young - S 60,000
Miscellaneous T 1,610,000

Total 2,708l short tons, or 5,417,_009
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Shipments Lead Concentrates

Name of Shipper Ti:ﬁa;.is
Tke Kilgore - o 412000
Minicus & Villines _ 140,000
Hamilton & Young - 218,000
L. E. Lake - o - 150,000
Bald Hill Mining Company - _ff‘_ 50,000
North Slope Mining Company - 50,000
L. L. Brown - #_, - 10,000
A J. Wassell - 4,000
Miscellaneous T o 130,000

Total 582 short tons, or 1 164 onn

SUMMARY OF SHIPMENTS
Zinc Concentrates

Marion County shipments " 18,175,000
Searcy County shipments 12,434,000
Boone Counly shipments Tk L000
Newton County shipments - 5,417,000

Total zZine shlpmont‘; 21, 8rf‘ shmt ton% or 43,752, 00“

Lead Concentrates

Total lead slupmenta 582 short tons, or ’ 1,164,000
Total zine and lead qiupments 22,458 shmt tons, or 44,916,000

Zinc Producers
Morning Star Mining Company, Rush, Marion County, Ark.
Mattie May Mining Company, Yellville, Ark.
Silver Run Mining Company, Mull, Marion Countyv. Ark

Buyers of Zinc and Lead Ore

Athletic Mining & Smelting Co., Fort Smith, Ark.

Bartlesville Zinc Co., Bartlesville, Okla. (plant.)
Main office, New York City.

Eagle-Picher Lead Co.. Henvietta, OKla. (plant.)
Main office, Chicago, IIl.

Edgar Zine Co., Cherryvale, Kansas. (plant.)
Main office, St. Louis, Mo,

Grasselli Chemical Co., Cleveland, Ohio.

[llinois Zine Co., Peru, I1l. (plant.)
Main office, Chicago, Il

Matthiessen & llegeler Zine (o, LaSalle, 111

Mineral Point Zinc Co., DePue, Il1, (plant.)
Main office, Chicago, I11.

National Zinc Co., Bartlesville, Ckla. (plant.
Main office, New York City.

Quinton Spelter Co., Quinton, Okla.

U. 8. Zine Co., Ilenrietta, Okla. (plant.)
Main office., New York City.

1. 8. Zine Co., Amarillo, Teyns, (plant.)
Main office, New York ('ity.



United States
Department of the Interior
Geological sSurvey

Vashington
Dec. 40
Dear kir. bLranner:

Mr. Shiras knew none of the détails
on the Ponca City diggings but put me in
touelhh with a Mr. Marvin ‘Jagner of Harri-
son who in turn save me btwo references
to whom I have writ“en, In Ponca @ity;
the Brewer TLead Minins Co. and a lir.
Ava Hedees. Mr. Wacner said that as lar
he knew there were five or six little
workings over there that are worlked spor-
adically, depending amouns other th 1u¢o,
on bthe weathor , and vhether the lead they
are followinx is yielding anything or not.
If I can get any information fro: them
I will pauk it on to you, and if uob,
will write you at the end of the week.

Siuneerely, _ r



United States
Department of the Interior
Geological Survey

Jan. 4,
Dear lr. Branner:

Letter Trom Mr. Ava Hedges reports "o
producing mines now in operation#, one that
he operated in 1928 having produced about
$7,000 "free lead” and about the same amgunt
of mill ore. He does not know very wuch
about the other two. In spite of the fact
that I asked for the name of mine, name of
company, owner and location, he gave none of
these in detail. Apparently he is the oper-
ator of the mine, which is worked on a leas
the land belonging to somebody else (lir. Wag-
ner of Harrison said he thot all the land
belonzed to Brew r and Baker). Hedges also
rave me the following references:

Brewer Lead & Zine Co. (which I have written)

Ponca Lead and Zine lMining Co. Jall
Noprth Arkanses Tead and <Zine Mne Co.)apparently
Ponca Ore Milline Co. at Ponca.

Will write the other three and let
you know results,

Sinerely,
Edwing T. MeKnight.



United States
Department of the Interior
Geological Survey

Jan., 14
Dear Mr.. Branner:

I hav to date heard nothine from the other
mining companies that I wrote at Ponea, but my
letters have not been returned. I wrote to all
of the companies that I gave in my two letbters
to you,.

One more bit of information that I don't be- |
lieve I mentioned in my other letters: Mr. Wagnel
(Marvin) of the First National Bank 3lde.,
Harrison, said, if I got him correctly, that
Hedges was the main miner that was producing.

Under separate cover I am sending the "Outline
of Met. Min. of Ark." which I should have sent

long ago.
Sincerely,

. Edwin T. MeKnight.

__;)
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Bibliography of Zinc and Lead
1889
Anonymous, “Zinc Mining in Arkansas.’—Engineering and Mining
Journal, May 11, 1889. Obtainable from McGraw-Till Publishing Com-
pany, 10th Avenue at 36th Street, New York, N. Y.

1892

Branner, J. C., “The Zinc¢ and Lead Region of North Arkansas.”'—
Annual Report of the Arkansas Geological Survey for 1892, Vol. 5.
Obtainable from Arkansas Geological Survey, State Capitol Building,
Little Rock, Ark.

1893

Winslow, Arthur, “Notes on the Lead and Zinc Deposits of the Mis-
sissippi Valley”, and “The Origin of Ores.”—Journal of Geology, Vol. 1,
pp. 612-619.

1894

Jenny, Walter P., "The Lead and Zinc Deposits of the Mississippi
Valley."-—American Institute of Mining Engineers Journal, Tr. 22, pp.
171-225. Obtainable from American Institute of Mining Kngineers, 28
W. 39th Street, New York City.

Mason, Frank Lewis, “Discussion of W. P. Jenny’s Paper on Lead
and Zinc.,'—American Institute of Mining Engineers, Tr. 221, pp. 636-
646, Obtainable from American Institute of Mining Engineers, 29 West
39th Street, New York City.

1901

Phillips, William B., "The Zinc and Lead Deposits ol Southwest
Arkansas.’—Engineering and Mining Journal, Vol. 71, pp. 421-432. Ob-
tainable from McGraw-Hill Book Company, 10th Avenue at 36th Street,
New York City.

Phillips, William B., “Removal of Iron from Zinc Blende."—Engi-
neering and Mining Journal, Vel. 72, pp. 710-711. Obtainable from Mec-
Graw-Hill Book Company, 10th Avenue at 36th Street, New York City.

Bain, H. F.,, Van Hise, C. R.,, and Adams, G. l.,, “Preliminary Report
on the Lead and Zinc Deposits of the Ozark Region."—Twenty-second
Annual Report of the U. §. Geological Survey, Part I, pp. 33-60. Now

out of print, but may be consulted in public or scientific libraries.

1902 -

Branner, J. C., “The Zinc and Lead Deposits of North Arkansas.”—
American Instituie of Mining Engineers, Tr. 31, pp. 572-603. Obtainable
from American Institute of Mining Engineers, 29 W. 39th Street, New
York City.

Van Hise, C. R, and Bain, H. F.,, “Lead and Zinc¢ Deposits of the
Migsissippi Valley, United States,”"—Institute of Mining Engineers,
Tr. 23, pp. 376-434. Obtainable from Institute of Mining Kngineers, 29
W. 39th Street, New York City.

Keyes, Charles R., “Diverse Origin and Diverse Times ol the For-
mation of the Lead and Zinec of the Missigsippi Valley.”—Institute of
Mining Engineers, Tr. 31, pp. 603-611. Obtainable from American Insti-
tute of Mining Engineers, 29 W. 39th Street, New York City.

1904
Adams, Geo. l., Purdue, A. H., Burchard, E. F., “Zinc and Lead
Deposits of Northern Arkansas,” U. S. (Geological Survey, Professional
Paper No. 24. Now oufl of print, but may be consulted in public and
scientific libraries.
1909
Keyes, Chas. R., “Ozark Lead and Zinc Deposits—Genesis, Localiza-
tion, and Migration.”—American Institute of Mining Engineers, Tr. 26,
pp. 119-166. Obtainable from American Institute of Mining Engineers,
29 West 39th Street, New York City.
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AVAILABLE REPORTS OF ARKANSAS GEOLOGICAL
SURVEYS

The following reports of the Arkansas Geological Survey are
available for distribution and may be obtained upon receipt of indi-
cated postage (sce table, following page). Orders may be addressed
to Arkansas Geological Survey, 447 State Capitol Building, Little
Rock, Arkansas,

Annual Report for 1890

Vol. IV—‘Marbles,” by T. C. Hopkins, pp. xxiv, 443; illustrated; atlas
of six maps.

Annual Report for 1891

Vol. I—"Mineral Waters,” by J. C. Branner, pp. viii, 144; one map.

Vol. II—Miscellaneous Reports: ‘“Benton County,” by F. W. Simonds
and T. C. Hopkins; “Elevations,” by J. C. Branner; “River Observations,”
by J. C. Branner; “Magnetic Observations,” by J. C. Branner; “Mollusca,”
by F. A. Sampson; “Myriapoda,” by Chas. H. Bollman,; “Fishes,” by Seth
E. Meek; “Dallas County,” by C. E. Siebenthal; “Bibliography of the
Geology of Arkansas,” by J, C. Branner, pp. xii, 349; illustrated; two
maps.

Annual Report for 1892

Vol. [I—“Tertiary” by Gilbert D, Harris, pp. xiv, 207; illustrated; one
map.

Report of 1909

“The Slates of Arkansas,” by A. H. Purdue, with a bibliography of the
Geology of Arkansas by John C. Branner, pp. xii, 164; illustrated; two maps.

Report of 1910

“Coal Mining in Arkansas,” by A, A, Steele. Parts 1 and Il in one
volume; illustrated; two maps. Part [, pp. xxviii, 383 with “Glossary of
Coal Mining Terms”; Part TI, pp. 389-632,

Publication of 1927

“Outlines of Arkansas’ Mineral Resources,” By George (. Branner, pp.
352 illustrated; one chart; one map.

REPORTS OF THE BUREAU OF MINES, MANUFAC-
TURES AND AGRICULTURE

The following reports issued by the Bureau or Mines, Manu-
factures and Agriculture contain reference to the mineral resources
and industries in the State, and requests for copies should be ad-
~dressed to Commissioner W. N. Wilkes, State Capitol Building,
Little Rock, Ark.:

“Mineral Fertilizers,” by Dr. N, F. Drake, 1924.
“Industrial Arkansas,” by J. G. Ferguson, 1924.
“Minerals of Arkansas,” by W. N. Wilkes, 1925.
“Outlines of Arkansas’ Mineral Resources,” by Geonge C. Brauner, 1927.



U. 3. Department of Interior
Geological Survey

Jan. 18
Dear Mr, bramner:

Letter from S.R.Manning, Mebuchen, New
Jersey, of the brewer Lead Mining Co. states
that the Brewer Lead Mining Co, having had 10
tons of free ore on top since Oct. 1 and aboutb
the same amount of mill dirt, which they are
at present unable to work from lack of water,
is csoing to be inacltive for next three months.
Tvis ore mentioned is at R. Brewer property.
In closinz, states, "We took the property
that Mr. Hedges worked for a year as he had th
lesse", Am writine Hedges to find if this
property is the same as fthe one from which he
said he took $7000 free ore in 1928, They
appear to be the same property. '

Very truly yours,

Edwin T. McKnight.

mentlon€d 1m & previous lesver. | Wrote To al
the companies mentioned in my previous letters
and apparently all bhe letters found their way
into the hands of Hedges and Manning. 1 have

not heard from the North Ark. TLead and 4inec Co

Respectfully,

Edwin T.McKnight.



United States
Department of the Interior
Geolosical Survey

Jan. 27
Dear Mr. Brannecr:

Another letter from Ava Hedges states
that the mine now being operated by Manning
(Brew Lead Co) iz the one from vwhich he made
4 shipments of "free lead" in 1928. 1In a
previous letber he said that "one mine that
he had been operating on a small scale in 1928
had produced about $7000 of free lead”. These
are therefore evidnetly the same mine.

He further states that he now owns
the property of the Ponca Lead and «inc Mining
Co (referred to in previous letter) and is
also operating the ore mill at Ponca and will
soon have a car of Pb to ship. Evidently the
mill belongs to the Ponca Ore Milling Co. also
mentioned in a previous letter. I wrote to al
the companies mentioned in my previous letters
and apparently all the letters found their way
into the hands of liedges and Manning. I have
not heard from the North Ark. Lead and 4ine Co

Respectfully,

Fdwin T.MceKnight.
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POSTAGE RATES ON PUBLICATIONS OF ARKANSAS

GEOLOGICAL SURVEY

Any of the following reports will be mailed to persons inter-

ested, so long as copies are available, on receipt of postage, which

Report for 1890: o [

may be computed by the following table: 5
i o E ZONES FROM LITTLE ROCK : =
- J2k =
PUBLICATION I - 2 o = . - = =
s (Bl 8l El2iElS|EIR
] [3 @ 2] [ () @ 5. 5}

Vol. IV—Marbles and Atlas I 08 | .09

Report for 1891:

Vol. I—Mineral Waters 07 E 07 | .07 | .08 | . | .13 | .14
Report for 1891: | | | DT

Vol. II—Miscellaneous .08 1 08| .08 .10 | 13| .16 | .19 | .23 | .27
Report for 1892: O 5 AR i e I e e i

Vol. II—Tertiary .08 .08 | .08| .10 | 13| .16 | .19 |..23 | .27
Report of 1808: [ = | [ [ [ [ |

Slates of Arkausas 08 | .08 | .08 | ]O [ 13 | .16 | .19 | .23 | .27
Report of 1}1‘]0:. - ——Ti ‘ “ TT ._ {

Coal Mining in Arkansas 08 | 09 109 | a2 17 | 22 | .2 33 | 38
“Outline of Arkansas’ Mineral B o

Sent postage free

Resources”

ot

AVAILABLE BASE MAPS OF ARKANSAS

UU. S. Geological Survey Base Map, size 35x40 inches; scale 1:500,000
or 8 miles to the inch. Obtainable from U. 8. Geological Survey, Wash-
ington, D. C. Done in black and white only. Price, 26c each. or in
orders of over $3.00, price 15¢ each.

I. 8. Geological Survey Base Map; size 16x18l% inches; secale
1:1,000,000, of 16 miles to the inch. Obtainable from U. 8. Geological
Survey, Washington, D. C. Done in black and white. Price, bc each;
or in orders over $3.00 price 3c each.

Rand-McNally Vest Pocket REdition Map, size 28x21 inches; scale 13
miles to the inch. Price, 35c. Obtainable from Rand-MeNally & Com-
pany, 536 South Clark Street, Chicago, 11l

Rand-McNally Wall Map, size 40x28 inches. DPrice $3.50. Obtainable
from Rand-McNally & Company, 536 South Clark Street, Chicago, Il

Arkansas State Base Map, in colors, by W. N. Wllkes, Commisioner
of Mines, Manufactures and Agncultule, scale 103 miles to the inch;
size 283;x26 inches. Obtainable from Bureau of Mines, Manufactures
and Agriculture, State Capitol Building, Little Rock, Ark,, upon request.
Geologic Map of Arkansas, by J. C. Branner. Size 103%x12 inches;
scale 24 miles to the inch; in colors. Obtainable from the Arkansas
State Geological Survey, State Capitol Building, Little Rock, Ark., upon
request.

Base map of Arkansas showing counties, railroads, etc., 4014x48 inches,
published by the National Map Company, Indianapolis, Ind.
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Directory Geological and Mining Officials

. 5. GEQLOGICAL SURVEY
George Otis Smith, Dirvector
Washington, D. C.

U. S. DEPARTMENT OF COMMERCE,
BUREAU OF MINES
Scott Turner, Dircctor
Washington, D. C.

U. S. BUREAU OIF SOILS
Milton Whitney, Chiel
Washington, . C.

ARKANSAS STATE BURTEAU OF MINES, MANUFAC-
TURES., AND AGRICULTURIE
William N. Wilkes, Commissioner
Little Rock, Ark.

ARKANSAS STATE GEOLOGICAL SURVEY
George . Branner, State Geologist
Little Rock, Ark.
ARKANSAS STATE BUREAU OF CONSERVATION
AND INSPECTION
Parker C. Ewan, Commissioner
Chester W. Taylor, Deputy
Dr. W, F. Manglesdorf, Chemist
G. W. Roark. Assistant Chemist
STATIEE BOARD OF CONSERVATION
(Oil and Gas Conservation)

Parker C. Ewan, Chairman
Chester W. Taylor, Secretary
R, A, Tillery, ElI Dorado, Ark.

1. H. Rachford, El Dorado, Ark.

C. E. Harris. El Dorado, Ark.

T. J. Gaughan, Camden, Ark.
CONSERVATION AGENTS
1). J. Johnston, El Dorado, Ark.

G. 1. Morton, El Dorado, Ark.

D. W. Johnston, Clarksville, Ark.
STATE MINIE INSPECTOR
Claud Speegle
Fort Smith, Ark.

UNIVERSITY OI' ARKANSAS
Albert W. Giles, Professor of Geology
W. N. Gladson, Dean College of Engineering

1 SERVICE TO THE PUBLIC
i

The offices of the Arkansas State Geological Survey, rooms 443-447 State
| Capitol, Little Roek, are open from 8:00 a. m, to 5:00 p. m,, except on Satur-
| days, when the hours are from 8:00 a. m, to 1 p. m. The public is invited to
I visit these offices and make use of @ service thatl is maintained for the pur-

pose of giving information on geological matiers and assisting those who arve
| interested in the development of the natural resources of Arkansas.

SR

s




MAT
ZINC & LEAD REGION

NORTHERM ARKANSAS
L@ DIID

* EING OPEMNIFGS

6 LELA OFEITINNGS

X PROSPECT

0 @A T 0
& pur wauIEEED
& S FIREE T B O
I maUIEERD
Iy ey

Luan
AENTTY Aln T

A LLEIC AT LmaD MITES N

= s e

° CoPPmR Mrmr. TURLATIG TOm
AT e

e ok
- = ] ..z:‘h.. L
19 2 G

ARKANSAS QEROL SURVEY 1/ o
GrORGE BrammER. LS

STATE _OEIST

(DAT A c
CHAS. LE VASSSUT. J_(
AT FHAITD

CAX R L:7

en
|

-
- [P

@
sCaLE

JERNMTR e f

I e VALLE
E: “Srncy |

PWA TR IS

p——e — et
1;1:-1
. DIrsor

AT

SO

AR THEN rc;n

*’w
\

T

-‘ HOL {
3’: il | LN
1 =2 4 b

s L O o A

s 13w




Key to Accompanying liap

e/

The numbers on the following list of zinc and lead mines

correspond to the numbers on the accompanying map.

OOD-JOUMDHKH
L ] L] *® o o e a

L]

ilorning Star
Ben Carney
Capps
licIntosh
thite Eagle
Bdith
Yellow Rose
Red Cloud
Silver Hollow
Philadelphia
Beulah
ilattie M,
Big Bell
Dixie Girl
Onera
Churchill
Lvening Star
Jack Pot
Liaumee

North Star
Bonancza

fPfox Den
Silver Run
Onwata
lionkey Hill
tric Ozark
North Star
Lion Hill

51,

53.
54,
55,
56,

Reynolds

Bonar Hill
Beattle
Governor DLagle
Malzomis

Pilot Jack
llarlkle

Tola

Broome County
Tarkiln

Jack Pot lines (3)

I'risco

Colker Hollow
Bhill3pa
Sure Pop
Voegle
Ixcelsior
Tova

Potts

Big Hurrilcane
) pears
liarble City
Canton
Panther
Baler

Consolidated Zinc Co,

Confederate
01d Grandby



