



































Moseley Creek valley and in addition the Spring-
brook area is. manganiferous. The prospecting area
thus is considerable.

(b) Manganese Prospects in the
Ouachita Mountains, OCklahoma

Manganese minerals are found in many places in
the Ouachita Mountains, scutheastern Oklahome and
southwestern Arkansas. Throughout the region the
manner of their occurrence is essentially the same.
In several localities the manganese is sufficiently
concentrated to attract attention and many of them
have been explored by shallow pits, shafts, and
tunnels, and a few tons have been shipped. The de-
posits in the Ouachita HMountains of Arkansas :ave
been described by Penrose and Miser (9,10) and the
Oklahoma ocourrences by Hewstt and Honess. (11,12)
These publications, especially the one by Honess,
have been freely used in this article.

The Oklahoma mangansese deposits of t he Ouachita
Mountains are in McCurtain County. They are of
three types,namely: (1) cements and replacements in
novsculite, (2) detrital nodules in river alluvium,
and (3) residual masses in clay. Only the first
class need be considered in any detail, for the
other two are very small and have no economic sig-
nificance.

Manganese minerals are widely distributed in a
horizon in the lower division of the Arkansas nova-
culite, and probably can be found in all outcrops
of these beds. The minerals occupy bedding planes,
joints, and thin veins in the brecciated rock, or
. occur as pockets. The pockets vary in width from a
few inches to four feet,but rarely exceed one foot.
The veins are very thin,usually less than one inch.
In Arkansas an eight foot vein is reported. Locally
the manganese oxide is sufficiently concentrated to
entice prospecting and considerable exploratory
work has been done on these occurrences. Psilome-
lane is the chief mineral,but minor amounts of man-
ganite and pyrolusite can be detected microscopic-
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ally. Usually some limonite and considerable red
clay are associated with +the ore. In places iron
oxide is more abundant than the manganese minerals.

The character of the ore is well shown by an
analysis given by Miser. It was made from a compos=
ite sample of specimens collected from 39 locali-
ties in Arkansas. (10)

M o ¢ o ¢ o o o o o 43.52
Fe o ¢ ® ® ¢ © W e o 6072
() 8i0s o ¢ s o v o o o 5,17
P o v o s a6 0o o o o 0.35
AloOs o o o o o o o %80
Cal o o o o o o« o« o 1lo42
MgO & o o o o o o » trace
S - L[] ° * * L] ° L * 0.02
(a) Silica and insolube in HCL

The more important prospects (see map 4) of
of the Oklahoma portion of the region will be de-
scribed below.

Pine Mountein Prospect

Eight shallow pits, less than 6 feet dsep, now
partinlly slumped in, have been dug near the center
of the SW%, sec.15, To 3 S., R. 26 E., on the crest
of Pine Mountain. These are reported to be the
workings from which one car load of ore was col-
lected in the spring of 1916 and shipped from Hat-
ton, Arkansas. So far as is known, no later work
has been done on these prospects.

The pits have been sunk in beds of the lower
Arkansas novaculite. This rock is white, dense, and
has a stony luster; the weathered surfaces have a
pink or yellow color due to iron oxide. The rock
occurs in massive beds, 2 to 6 feet thick, which

strike N. 75° W. and dip 58° N. The rock is jointed

into irregular fragments and locally it is highly
fractured. The novaculite is more resistant to ero-
sion than the adjacent beds and forms the crest of
the mountain. _
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Pockets and veinlets of psilomelane with minor
manganite and pyrolusite can be found in a zone 6
to 15 feet wide and 700 to 800 feet Yong following
the strike of the rock. The mineralized zone is re-
stricted to a few ©beds in the lower Arkansas nova-
culite. The central part of this zone has more man-
ganese than +the outer parts. The mineralization
along the strike of +this zone is very spotty, with
pockets of manganrese oxide being separated from one
another by large masses of barren novaculite. The
prospect pits have been located on the richer pock-
ets and these would mnot average 20 percent ore
though one or two might reach 40 percent ore.

The ore is botryoidal and stalactitic and oc-
curs as small veins and pockets in the brecciated
novaculite. The manganese minerals have been pre-
cipitated from ground waters circulating through
fractures and thus forms a cement around novaculite
fragmentsg.

Figure 4. Geologic Map of Hochatown District,
McCurtain County (modified after Honess, Okla. Geol
Survey Bull. 32,) ’

Cross-hatching denotes outcrop of Arkansas
novaculite which contains the manganese deposits.

J-J and L-L indicate lines of structure pro-
files shown on Honess' Mep (Bull. 32, Plate I.)

Scale: 1l mile = 0.375 inch
3& Manganese prospect hole
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Considerable red clay is assoclated with the
ore and also is present in seams in the ore. This
clay may have been washed in from the weathered
Missouri Mountain slate which underlies the novacu-
lite and is exposed to the south of the pits. Part
of the clay, however, may be residual from the
weathering of the novaculite which contained shale-
slate layers.

The following are analyses of these ores made
by the K. C. Testing Laboratory, Kansas City, Mo.

Analyses of Manganese from Pine Mountain

I II 11T v
Gold « o &« « » 0.00 0.00 0,00 0.00
Silver « + o« & .06 0z, .03 0z. 0.00 0z..05
Ton Ton Ton
Silica o « » « 15.90 10.73 56.25 63.21
Menganese. « « 39.50 46.71 9.83 7.05
Iron « « s o « 6483 5.04 7.73 3.14
Phosphorus . . .19 .14 24 .08

I and II picked samples; III and IV grab sesmples.

A partial analysis made by A. C. Shead, chem-
ist for the Oklashoma Geological Survey of ore from
this locality is as follows:

HoO at 120°C. o o 4 s o o o o 497
SI0s « o o o o o o s o o o o o 2,10
2 T -
Fe ¢ ¢ o o o o o o 0 s o o o o 4,63
AloOZ o o o v o o o o o o o o 2424
Ml e o o oo o o o o o o o s 249.20

aCOS e o o o s s 5 o s o s o D08

Hochatown Prospect

Three 6l1d pits are located about one_and a half
miles northeast of Hochatown in the SWQ, sec., 14,
T. 4 S., Re 25 E. These are on the mountain side
north of the "Hollar."

2§

The pits are located at the west end of an
overturned synclinal fold which plunges eastward
and dips north. The mountain ridge is made up of
Arkansas novaculite with the Missouri Mountain
siate exposed on the flanks. The ores are found in
the lower Arkansas novaculite which is hard, dense,
white and brecciated, with weathered surfaces show=
ing a red or pink color,

The three pits now partially slumped in ars
about 15 feet deep and 6 feet square. The two high-
er ones were sunk in novaculite and the lower one
began in novaculite float and penetrated into Mis-
souri Hountain slate. The slate contained no ore.
The dumps show several ftons of uigh grade ore and
many tons of the country rocks The ore is present
as small veinlets and pockets in the novaculite.
Considerable red clay is associated with the ore.
Psilomelans is the chief manganese mineral but mi-
nor amounts of pyrolusite and psilomelans can be
detected.

The zone of mineralization is about 6 feet wide
and can be traced for 1000 feet along the strike of
the rocks. The mineralization, however, is very
spotty in this zone, and only a few percent of the
whole zone would be manganese oxide.

Prospects Near Crady Smith Trail in

Sec. 33, T, 2 S., R. 26 Eo

— it

Several prospect pits have been sunk in sec.
33, T. 2 S., R, 26 BE. South of +the Grady Smith
trail in the SW4, a few shallow pits have been sunk
in a five foot brecciated =zone of Arkansas novacu-
lite on the north slope of an east-west ridge.
Small amounts of disseminated manganese oxides
nssociated with some iron oxides are present in the
dumps. An analysis of & hand specimen showed 49.80
percent manganese and 2.37 percent iron.

In the NW%; SE%‘& twenty foot prospect hole has
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been sunk in the southeast summit of an east-west
ridge. A few tons .of botryoidal manganese have been
piled up. The ore occurs as seams and pockets in
the brecciated novaculite.

The main workings in this section, however, are
in SE%; NW%; on the south slope of an east-west
ridge of novaculite. A thirty foot tunnel has been
made into the side of the hill and some 20 or 30
tons of high grade ore has been piled at the en-
trance. A few feet east and a little lower on the
hillside is a shallow pit in the novaculite. A few
tons of ore have been piled around the rim of this
pite It is reported that manganese minerals can be
found in a narrow zone of novaculite for 3/4 of &
mile east-northeast and seweral hundred yards west.
The two workings are in this zons.

The occurrence of the manganese oxide is well
shown in these workings. The minerals occur as
seams and pockets in the brecciated novaculite.
Most of the seams and pockets are quite small but
locally the ore is present in rather pure masses up
to 1 foot in width. The novaculite between such
masses, however, is far greater in amount and prob-
ably not twenty percent of the whole mass is man-
ganese oxide. Considerable clay, red and gray, is
associated with the ore in +the dumps. In part it
may have Dbeen derived from the weathering of the
Missouri Mountain slate and possibly in part from
the shale-slate in the novaculite.

Other Occurrences of Manganese

A small deposit in the SW¥ sec. 3, T. 3 S., R.
27 E., close to the Arkansas state line 1is being
prospected at the present time. The workings con-
sist of a few hundred square feet of surface strip-
ping in clay, a few shallow pits, and a small open-
ing in the novaculite. A few tons of manganese ore
has been piled near the workings.
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The country rock is Arkansas novaculite which
forms the crest of the hill, On the flank of the
hill 1is a small pocket of clay which contained
rounded masses of manganese oxides and admixed iron
oxides. This clay probably is weathered Missouri
Mountain slate which has been washed into a depres-
sion. The manganese oxides are residual from the
weathering of novaculite which contained pockets of
manganese oxides. The clay can be casily separated
from the ore, but the manganese-bearing clay is
quite local and will yield only a small amount of
ore. The stripping of this clay has exposed nova-
culite in places, and some of this rock has been

lasted. The novaculite shows the usual thin seams
and small pockets of manganese ore.

Manganese oxides in Arkansas novaculite were
noted in many other placess In the NW%'sec. 11,
T. 4 5., R 26 E., near Clebit Spring, small pock-
ets and veins were found along the road cut for a
distance of 100 feet.

In ‘the Wi, NEZ scc. 7, Te 3 S., R. 26 E., &
brecciated zone, five feet thick and quarter of a
mile long has local concentrations of manganese
oxides. Some of the pockets messure two and a half
feet long,and an analysis of a hand specimen showed
33449 percent manganese and 1.94 percent iron. This
deposit is situated on the flanks of the high ser-
ies of ridges known as Pine Mountains.

Other minor occurrences of manganese in brec-
ciated novaculite are found in Cross Mountains at
the center of north line, sec. 1, T. 3 S., R, 26 E.
also near the center of west line of sec. 9, T. 4 S
R. 26 E., and north of center of sec. 26, T. 3. S.,
R. 24 E.

Small amounts of wad in alluvium can be found
along the West Fork of Rock Creek at the center of
south line, sec. 20, T. 4 8., R, 26 E. Likewise it
is present on a tributary of Bull Creek SW%'NE%-secu
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35, Te3 S.,Re26 E. The nodules in the latter local-
ity can be followed south two hundred yards to the
south slope of Williams Mountain where the mange-
nese and iron oxides are present in a novaculite
outerop.

Origin of the Manganese Deposits

The manganese oxides were introduced after the
brecciation of the novaculite as is clearly testi-
fied by the manganese oxide cement aroumd the brec-~
ciated fragments of the rock. The manganese was
precipitated from ground waters circulating through
the openings in the roc¥ and the greatest minerali-
zation is found at the noses and chutes of plunging
anticlines and synclines or uwear faults, that is,
those areas where the deformation has been most in-
tense. The original source of the manganese is not
definitely known. Any of the rocks of the region
which contain disseminated manganese minerals may
have contributed a portion of the manganese. How-
ever, the restriction of the mineralized zones both
in Oklahoma and Arkansas to a horizon in the lower
Arkansas novaculite and another horizon in the
upper novaculite strongly suggests that the major
portion of the manganese was obtained from these
stratigraphic units. The upper division often con-
tains 25 to 50 percent of a manganiferous carbonate
which Honess believes to be rhodochrosite.

VIn this connection, Miser and Purdue write:

"The mode of occurrence of the manganese ores
in the Arkansas novaculite suggests that their ori-
gin and that of the novaculite are intimately asso-
ciated. The novaculite is regarded by the writers
and some others as having been deposited through
chemical or organic processes, or both; and thus
belonging to the class of cherts. The manganese was
probably deposited as a manganese-bearing caleite
at the +two main ore horizons, but some of it was
doubtless deposited as a carbonate in other parts
of the novaculite and in the overlying and under-

lying shales.
32

"The concentration of the ores has been gffect-
ed by ground water, which has carried down their
constituents from the vast mass of rock that has
been eroded from the region. The loccal concentra-
tion of the ores into deposits large enough to be
of value appears to have been dependent upon the
amount of open space 1in the Arkansas novaculite,
which is hard and compact and usually has no visi~
ble openings between the layers or along the joints.
The places where fissures are largest and most num-
erous would be most favorable for the circulation
of underground water and consequently for the depo-
sition of the ore, little of which replaces the
novaculite. The fissures were formed during the
folding, faulting, and fracturing of the novaculite
late in the Carboniferous period." (13)

Economic Possibilities of the Manganese

Much of the ore has 40 or more percent manga-
nese content which would be high enough for the
mamufacture of ferromanganese if +the phosphorous
content did not exceed the phosphorous limit (0.25
percent). The ore averages 0.35 percent phosphor-
ous. The manganese oxides in the Arkansas novacu-
lite fill bedding planes and cracks, snd occurs as
small veins and pockets scattered throughout the
rock, and the total amount of manganese in the area
is very great. Only locally does the ore form 20
or more percent of the rock and such occurrences
are always small and separated from other similar
pockets by large amounts of novaculite. In order
to obtain orc of commercial grade it would be neces-
sary to crush and concentrate the material by Jigs
or tables. No prospect was seen wherc there was
sufficient ore to justify the expense of such ma-
chinery,and there is n¢ rcason to believe the grade
of ore will inerease with depth; in fact, in many
places it will decrease. It is possible that a few
deposits might yield a small profit, but this is
problematical and the majority cannot be worked
profitably under present conditions and prices.
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Similar deposits in Arkensas have been known
for many years and have been explored by many pros-
pect workings. The ore shipped from that region,
however, would not exceed a few hundred tons.

It is possible that non-metallurgical uses
might find a market for some of the ore. For in-
stance, the wad or low-grade ore might be used to
produce chocolate colored bricks or to give color
o the spots of speckled bricks.

(¢) Manganese in the "Red Beds"

Manganese minerals are common in small amounts
in various parts of the "red beds" of western Okla-
homa. Locally the black oxides of manganese often
give the sandstones a dark color. In these in-
stances the manganese content usually is less than
one percent, but in places it is somewhat more con-
centrated.

Manganese also is found in the shales of the
"red beds" in the form of nodules. In Wi sec. 2,
Te 5 S., R. 11 W., Cotton County, on the north bank
of the Red River, many nodules up to one foot in
diemeter are present. Analysis of a nodule gave
13,09 percent manganese, 38.34 percent acid-insol-
uble material, and considerable carbonate. In SW%
sec. 36, To 4 S., Re 9 W., Jefferson County,carbon-
ate nodules containing 6.58 percent mangenese are
sbundant. Also in SEZ sec. 33, T. 4 S., R. 8 W.,
Jefferson County, calcareous nodules in red shale
contain 6.23 percent manganese. Calcarious nodules
associnted with copper minerals from sec. 24, T. 4
N., R. 1 W., Garvin County, analyzed 1.83 percent
manganese.
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