




































































Brown ores at one time furnished much of the coun-
try's iron, but the development of the Lake Superior
iron ores caused a decline in their production. How=-
ever, they still are actively mined, and in 1930 they
furnished 1.2 percent of the country's ore, that is
720,500 tons of ore with a 38 to 52 percent iron con-
tent. Also they are considered one of the great iron
reserves of the country, it being estimated that at
least 3,750,000,000 tons are available in the southern
states.

The present knowledge of the Arbuckle brown iron
ores is far too sketchy to make any predictions con-
cerning the feasibility of mining them. Only detailed
studies can answer this question. The writer believes,
however, that the general features are sufficiently en-
couraging to justify the expense of such studies.

The study should include detailed geologic mapping
of the areas where iron ores are -known to occur, and
especially, careful prospecting of all faults and
folds. Geophysical prospecting might be a valuable
supplement to surface geology. Single deposits are too
small to keep a furnace operating over & long period of
time, and smelting operations would have to depend on
many deposits. Brown ores are so erratic that any
development should be on a small scale, and in gereral,
hand labor rather than expensive machinery should be
used, at least in the prospecting stages.

The problem also is intimately 1linked with the
availability of coke, and the coking possibilities of
Oklahoma coals should be thoroughly investigated. At
one time considerable coke was manufactured in old
Indian Territory.

Description of Some of the Brown
Iron Ore Deposits

Sec. 6, T. 1 N., R. 5 E., Pontotoc County.

This deposit is exposed on two low adjacent hills
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in +the mnorth-central part of the section. The ore
occurs as numerous masses, of variable sizes, many be-
ing several feet across, scattered over the tops and
flanks of the two hills. The total amount of ore expos-
ed et the surface is several tons. The soil covering
between +the ore fragments prevents a determination of
the contimnuity of the ore, and there are no workings to
assist one in this problem.

The ore is dark-brown to black limonite and goeth-
ite; much of it is porous (cellular) though a little is
compact and dense. Some yellow, powdery limonite 1is
noticeable and also a little hematite. Some fragments
of the ore have an iridescent coating. Much of the
goethite is in small needle-like crystals lining cavi-
tiegs in limonite, or as rounded masses with a fibrous
structure. Chert fragments are common, intimately
associated with the iron oxides.

The country rock is Arbuckle dolomite which is ex-
posed as small outcrops on the side of the larger hill
and also in outcrops a short distance to the north and
to the south. The strikes and dips change considerably
at the different outcrops, and the rocks obvicusly have
been folded and possibly faulted. It seems probable
that the localization of the ore is releted to this
structure.

NEX sec. 1, T. 1 S., R. 4 E., Johnston County.

This deposit is located on a small hill, 25 feet
high, on the mnorth side of the quarter section. The
hill, 200 x 300 feet, is covered with small to large
masses of iron ore, many fragments being several feet
wide. Several tons of ore are in sight. A trench 10
feet deep and 50 feet long, shows massive ore along the
sides and bottom.

The ore is a mixture of limonite and goethite and
in all respects similar to deposit No. 1. The ore 'is
mainly dark-brown to black, cellular oxides, with a
small amount of yellow limonite. Some of the ore is
black, shiny, and botryoidal, with fine needles of
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goethitei The latter mineral. also lines many cavities
of +the limonite as fine needle-like crystals. A few
pseudomorphs of iron oxide after pyrite crystals were
noticed, but these are rare, and in this respect the
deposit is in marked contrast to ths one a nile north-
cast (No. 3). Considerable chert is present and the
lower flanks of the hills are covered with a thin layer
of soil. The crest of the hill is covered with 5 feet
of sand impregnated with iron. The sand probably 1is
detrital.

A second small deposit was observed, about 700
feet southesst of the first hill, with Arbuckle dolo-
mite and soil separating the two deposits.

Analysis No. 2 was made from a hand specimen taken
from this deposit.

NEY sec. 31, T. 1 N., R. 5 E., Pontotoc County.

This deposit is a mile northeast of deposit MNo. 2.
Fragments of iron ore are found scattered over an area
of many acres, though only in a few small areas is the
ore concentrated. The ore now is dark-brown to black
limonite and obviously is pseudomorphic after pyrite
crystals. Cubes, cubo-octahedrons, octahedrons, pyri-
tohedrons, and cubo-pyritohedron crystals are abundant.
These vary in size from 1/% inch or less up to 1 inch
along a 'side. Most of the ore shows these crystal
faces and thus originally enormous masses of pyrite
crystals must have been present. Stalactitic and pipe-
like forms suggest some original mercasite. It is not
clear whether this deposit is related to the one a mile
southwest (No. 2), as +the intervening zone is soil-
covered, and outcrops are few. It is possible that =
wide structural or stratigraphic zone, including both
these deposits, has been subjected to the action of
iron-bearing solutions, though the two deposits are
mineralogically distinct. This feature is not definite
evidence that they could not be reiated, for it is pos-
sible for the same solutions to deposit different
minerals at different places, since deposition depends
upon the solubilities of the dissolved constituents and
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the amount of those constituents present. If thg solu-
tions contained ions of iron and sulfur and the bicar-
bonate radical, it is possible that FeSp and FeCOz might
be precipitated from the same solution but at different
points. In some spring deposits, manganese and iron
minerals are precipitated from the same waters but at
different places.

In most of this deposit, the iron ore is too scat-
tered to have economic significance. It probably re-
presents residual iron ore that was disseminated in Ar-
buckle dolomite, which has since been eroded away. No
information concerning the depth of the deposit is
available, but it seems probable that the ore has no
great thickness over most of the area, though it is pos-
sible that one or more local areas where the ore is con-
centrated, may haveée a considerable depth.

Analysis No. 1 was made from a hand specimen taken
from this deposit.

S¥E sec. 16, T. 1 S., R. € E., Johnston County.

Iron oxide fragments are scattered over an area 400
by 400 feet on the top and flanks of a hill 25 feet high.
The ore occurs in the typical small to large fragments,
many being several feet wide. A trench, 30 feet long
and 12 feet deep, shows solid ore along the sides and
the bottom. The total of the iron ore exposed at the
surface, including that from the trench, represents many
tons.

The ore is a mixture of limonite and goethite and
is dark-brown to black 1in color, and porous (cellular).
Some of the goethite occurs as fine needles lining the
cavities in the 1limonite. A small amount of hematite
and considerable chert were noted. Some specimens of
the latter mineral show cracks filled with limonite.
Under +he microscope a few radiating-needle crystals of
wavellite were noted; also thin sections show many rhom-
bohedrons of siderite altered to limonite.

Most of the area is soil covered but there are a
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few outcrops of Arbuckle dolomite. The strike and dip
of this rock changes from place to plece, indicating a
fold and possibly a fault. Another large deposit (No.
5) occurs a -mile south, and a few iron ore fragments
were found in the zone between. The cormection, if any,
between the two deposits is not clear,but it is possible
there is some structural or stratigraphic cormection and
that a large area has been subjected to minor minerali-
zation by iron solutions, with greater concentration in
local areas.

SE%'sec. 21, T. 1 S., R. 6 E., Johnston County.

In almost =all respects this deposit resembles the
one a mile north (No. 4). In areal extent the iron ors
fragments cover an area of 350 x 250 feet on the top and
flanks of the hill. This deposit has two shafts, one
about 6 feet deep and the other approximately 20 feet
deep. The two shafts are only a few feet apart, and both
show solid ore at the sides.

Partial analyses of hand samples from this deposit
gave the following results:

(1) (2)

Insoluble residuex 4,32% 4.,00%
Fe 57.1 56.7
Mn02 0.03 trace

*Insoluble residue after treatment with conc.
HC1, HoSO4, and BNO3.

(1) Lab. No. 4859 (2) Lab. No. 4860.

NW SE sec. 11, T. 1 S., R. 6 E., Johnston County.

Brown iron ore fragments are scattered over an area
of 2 or 3 acres. The ore occurs in large to small
pieces. Some of the fragments are pseudomorphs after
pyrite crystals, while others show no evidence of pseu-
domorphs. In a few small areas, considerable masses of
ore are bunched together, but over most of the area the
jron ore is scattered. Most of the ere appears to have
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been formed by the weathering of Arbuckle rocks which
contained scattered masses of ore. The deposit probably
is quite thin over most of the area, though it is possi-
ble that local masses may extend to depth.

Partial analyses of samples from this deposit gave
the following results:

(1) (2)

Insoluble residue* 6430%  3.42%
Fe 57 .60 58.85
MnOo none trace

*Insoluble residue, after treatment with conc.

(1) Lab. No. 4880 (2) Lab. No. 4858.

Wi sec. 15, T. 2 N., R. 5 E., Pontotoc County.

This deposit is located in sandstone of the Bromide
formation, Simpson group. The ore is found over a small
area, mainly as a sandstone impregnated with limonite.
There is oconsiderably more sand than limonite and the
deposit has no commercial possibilities.

The rocks in this area have been folded into an
anticline with a fault on +the south side which . has
brought the Sylvan shale and Bromide sand in contact.
This structure seems to have controlled the deposition
of +the iron minerals. Meteoric solutions containing
iron migrated down the south-dipping porous sendstone
(Bromide), until they reached the impervious Sylvan shale
gt the fault. The solutions here were dammed and preci-
pitation of iron minerals took place. The limonite thus
occurs north of the fault in the Simpson beds.

Iron-manganese deposits near Bromide.

In the vicinity of Bromide, several deposits of
manganese occur and some of these have associated hy-
drous iron oxides. These deposits are esséatially man-
ganese and the iron content is rather snall. They have
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been described by Hewett (14) and the reader is refer-
red to his article for further details.

Other deposits of brown iron ore in the Arbuckle

Mountains are known but the ones here described are
considered typical.

TIII. OTHER IRON ORES OF OKLAHOMA

SIDERITE DEPOSITS

Small amounts of siderite have been reported from
several of the vein deposits in the Ouachita Kountains,
and also from the manganese deposits near Bromide.. Such
siderite is of sciantific interest only.

Siderite appears to be rather widespread 1in the
sadiments of Pennsylvanien age. In these rocks 1t
occurs as black dense layers (black band ore) usually
thin and local in extent, and also as & nodular sidee
rite in a conglomerate appearing rock (clay ironstone).

In sec. 5, T. 28 N., R. 22 E., Ottawa County (Sur-
vey of 1874), four or five beds of black dense side-
rite, each a few inches thick, are found interstrati-
fied with black shale, aleng the east bank of Neosho
River, %—m@le-upstream from a bridge. The siderite beds
are exposed for 200 yards or more.

The occurrences of siderite known at present are
too small to have any economic significance.

PYRITE AND MARCASITE

In 1911, 124 long tons of iron sulfides were mined
from the zinc deposits of Oklahoma. The ore was used
to manufacture sulfuric acid. No figures are available
of the production of iron sulfides in later yeers, but
such production, if any, is very small.
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SUPPLEMENTARY NOTE ON THE IRON ORES
OF THE ARBUCKLE MOUNTAINS

(August, 1940)

Since the publication of ¥ineral Report No. 4, in
January 1940, there has been some prospecting and pro-
duction of iron ore from the Arbuckle Mountains and it
seems advisable to make these additional data available
at this “time.

In recent years, special cements, containing high-
er quantities of iron and silica have been developed
for use in massive concrete construction, to reduce the
heats of hydration, and thereby minimize the alternate
expansion and contraction, and the setting up of stress-
es 1in the concrete mass.

Iron ores are utilized by some plants to obtain the
additional iron,and the Okla. Portland Cement Company,at
Ada, has obbtained 4,100 tons from Arbuckle Mountains
brown-ore deposits of the Galbreath Iron and Jlanganese
Company and the Concho Sand and Gravel Company. An addi-
tional tonnage is being utilized by founderies in Okla-
homa. If the demand for both uses continues,the Arbuckle
iron ores will be developed more extensively.

Description of Additional Deposits

Secs. 15 and 16, T. 1 S., R. 5 E., Johnston County.

This deposit is leased by the Concho Sand and Gra-
vel Company of Oklahoma City and has produced 1,350 toms
of iron ore to date (August, 1940) and many touns still
are in sight. The ore 1is obtained from two places, one
in NE%'sec. 16 and the other in NW& sec., 15. The ore 1is
the usual massive, pseudomorphic type after cubes and
divergent crystal aggregates of pyrite, and the inner
portions of some fragments still show unaltered pyrite.
A few +tons of barite were found in large white masses,
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composed of platy crystal aggregates; a little clear
glassy opal also was observed. In sec. 1€ the ore is
scattersd over +the flanks of a low hill,ac is clso the
case in sec. 15. In the latter locality, however, large
masses of iron ore also were found at the top of a low
hill. There is considerable sand, clay, and loose mass-
es of Arbuckle dolomite present in the ore. The adjacent
dolomite outcrops have variable strikes and dips, which
indicates some type of structural anomaly. Some slicken-
sides were noticed in the ore, showing there has been
some post-mineralization faulting.

SEY sec. 15, T. 1 S., R. 5 E., Johnston County.

The Galbreath Iron and Manganese Co. has produced
several hundred tons of iron ore from +this deposit,
(August, 1940). It is located .75 mile southeast of the
Concho Sand and Gravel Co.deposit, previously described..
The ore occurs in two large hills. One hill shows Ar-
buckle dolomite outcrops with masses of iron ore scat-
tered over the surface and also intimately assoclated
with the dolomite, the ore being the usual pseudomorphic
type after pyrite. Some slickensides were noted in the
ore. The second hill has a few feet of soil covering
which contains large and small masses of pseudomorphic
ore. Below the soil is a layered sandy clay containing
a2 high percentage of iron from which most of the produc-
tion has come. This type is somewhat unusual in the Ar-
buckle area but it also is found in sec. 9, T. 1 N., R.
6 E., Pontotoc County, from which the Galbreath Iron and
Manganese Co. also has produced some ore.

NE% SWé-sec. 15, T. 1 S., R. 7 E., Johnston County.

Masses of iron ore are found in limestone formation
of the McLish (Simpson Group). The ore is on the surface
and intimately associated with the limestone. Many tons
of ore are in sight and a few trenches and pits have
been @ug, but there has been no production. The ore is
the usual massive pseudomorphic type showing cube faces
and also divergent aggregates of altered pyrite crys-
tals. It is possible that the deposit is related to the
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fault between the McLish and Bromide formations. (15)

SW NWi sec. 27, T. 1 N., R. 4 E., Murray County.

Large and small masses of iron ore aggregating sev-
eral tons, are scattered over two low hills of Arbuckle
dolomite. Most of the ore is the common pseudomorphic
type showing cube faces and divergent aggregates of al-
tered pyrite crystals. Some of the ore, however, does
not show these features. On the western hill there is a
small outcrop of limonite,a few feet high, with an irre-
gular contorted shape. There has been no production from
this deposit.

Sec. 12, T. 2 S., R. 1 E., Murray County.

West of U. S. highway 77, several tons of limonite
lie in piles around a shallow pit in Arbuckle dolomite.

Iron Ore in the Davis Zinc Field.

In secs. 17, 18, and 21, T. 1 S., R. 1 E., MNurray
. County, deposits of sphalerite and smithsonite occur and
at one time soms zinc was produced. The mineralized re-
gion is confined to a zone of Arbuckle dolomites which
strikes northwest and dips 40 to 50 degrees to the north-
east. The structure, however, is complicated by minor
folds and faults. Some of the rocks show brecciation.

Some iron ore is present in this mineralized zone
and Snider has described it as follows (16). "Other me-
tals occur in small quantities with the zinc. An inter-
esting feature is a narrow belt of iron ore (hematite)
seldom over one rod in width, which lies near the middle
of the dolomite member throughout the length of the out-

15. "Geologic Map of Arbuckle Mountains, Oklahoma," by
Charles E. Decker, C. L. Cooper, and Rex McGehee, OCkla.
Geol. Survey Bull. 55, 1931.

16. Snider, L. C., "Preliminary Report on the Lead and
Zinc of Oklahoma," Okla. Geol. Survey Bull.9, pp. 87-88,
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crop. Boulders of hematite,in part altered to limonite,
are strewn thickly along the surface of this belt. Some
of them are as much as 10 feet in diemeter. In only a
few cases does the iron ore extend as much as 10 feet
beneath the surface. The richest portion of the zinc ore
so- far seems to be in close proximity to this iron-bear-
ing horizon.

"The cause of this segregation of the iron ore into
so narrow a belt is problematic, but it is entirely pos-
sible that it is due to a small fault parallel to the
strike of the rocks. Such a fault would be almost im-
possible to trace in the dolomite unless the ore itself
be taken as evidence of its existence. The localization
of the ore took place before the formation of the small
faults perpendicular to the strike previously mentioned
since the iron ore belt is offset by them.”

The writer visited this area and found the occur-
rence as described by Snider,except that limonite is far
more abundant +than hematite, and goethite also is pre-
sent. Some of the ore shows cube faces and divergent
crystal aggregates indicating it is pseudaomorphic after
pyrite.

he iron ore may have been derivcd from the altera-
tion of glauconite which is abundant in the Reazgan sand-
stone of this area. It is possible that the weathering
of the nearby Pre-Cambrian igneous rocks also furnished
some of the iron.

The iron ore outcrops are small but numerous, and
many tons of ore could easily be obtained from this re-
gion.

Secs. 8 and 9, T. 1 N., R. 6 E., Pontotoc County.

In the NW%’SW% sec. 9, large and small masses of
iron ore are scattered over a low hill of Arbuckle dolo-
mite. The ore is the usual pseudomorphic type showing
cube faces after pyrite, but contains an unusually large
amount of chert and also a few minute, glassy crystals
of quartz. Below a few feet of soil at the top of the
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hill is a layer of clay, rich in iron. It is reported
that four drill holes show iron ore to a depth of 28
feet. The Galbreath Iron and Manganese Co. has produced
several hundred tons of ore from this deposit, to date
(August, 1940).

In the NE%'sec. 8, a small amount of ore has been
picked up from the flanks of & low hill of Arbuckle do-
lomite. The ore is the usual pseudomorphic type after
pyrite crystals.
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