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THE MAGNETITE DEPOSITS OF THE WICHITA
MOUNTAINS, OKLAHOMA·
c. A. Merritt. Norman. Oklahoma

Depoait8 of magnetite have been known in the Wichita mounta1Dl
81nce the early part of the twentieth century. However. there have been
no comprehensive studies made ot them nor have they been delcrlbed
in the literature.

During the recent W. P. A. Mineral Survey of Oklahoma. under the
direction of the Oklahoma Geological Survey, these ore bodles were ex
am1ned and samples taken so that further study could be earr1ed on in
the laboratory. The results of these investigations are presented In tb1a
article.

Magnetite 18 present in all the gabbro and anorthoatte outcrops of the
Wichita region. It 18 only locally. however, that the mineral 18 concen
trated in any abundance and these iron orea are in two general areas, one
in Kiowa and one in COmanche counties. 'Dle individual depos1t,a wU1 be
described in tum.

KIOWA COUNTY
SW% see. '1. T. " N., R. 18 W. Th1s deposit 18 in the form of a leclae

18-18 feet wide. '!be country roct 18 arkose (granite wash) and contaIDI
lOme malachite. Pragmenta of labradorite and other Igneous IDJDeraq
are found in the ore and it Is clear that anorthoslte underlle8 the PermIan
sed1menta. An old shaft a m11e to the northwest, exposes a 1edp of
IIJ&IIletite 1'1 feet wide.

8E 8E 8E sec. 18, T. " N., R. 18 W. Maanetite 18 exposed in an 014
prospect pit 8 teet deep.TbJa mapetlte 11 a natural 1odeItoDe &D4 tile
country rock 11 altered anorthosite. 'lbere baa been ccmtdderabJe ~dro
Ulermal alteration and the rock is 1oo8e and friable and sa UIeCl for road
aurtaclD&'. QUartz strtnaen and IOID8 malachite are a1IO PI'eIIIDt. .

·PubUllbed bJ perIDiIaOD of .... DIrector of tile «'*lahoma GeoIC!IklII .......
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HW 8W sec. 24, T•• N.• R.. 18 W. MalDetite fragments are abundant
over an area of 6 acres. where It IS associated with anorthoBite.

NWY4 sec. 29. T.• N., R.. 18 W. Magnetite crops out over an area. of
2600 square yards on the side of a hill. The mineral 18 associated with
aoortboaite.

NWY4 sec. 33. T .• N., R. 18 W. 'nle magnetite fragments are exposed
over the area of 10 square feet. A shaft nearby shows the magnetite 18
88IOCiated with anorthosite.

D¥.. sec. 5, T. 3 N., R. 18 W. 'nle magnetite covers 900 square yards.

COMANCHE COUNTY
SEY4 sec. ., T. 3 N.. R. 13 W. Magnetite 18 found In a fault zone

at the contact of anorthosite and granophyre. Considerable magnetite
a1Io 18 d1S8emtnated throughout the anorthosite.

NWY4 sec. 21. T. 3 N.• R. 14 W. A shaft. 100 feet deep, has been sunk
at the contact of anorthosite and granophyre and an inspection ot the
material from th18 opening reveals magnetite. sphalerite and galena.

These are probably the most Important deposits in the area, but other
amall ones undoubtedly occur. Many of the outcrops may be only a
few square feet or yards in extent, therefore only detaUed field mapping
wID furnish a comprehensive list. However, all the magnetite deposits
have a1m1lar characteristics and origin, cOnseQuenutly the location of
additional depOSits should in no way alter the conclusions concerning them.

SUMMARY OF THE DEPOSITS
In au the exposures there 18 clear evidence that the magnetite is

aasoc1ated with anorthosite. In two of the deposits, the magnetite Is
located at the contact of anorthosite and granophyre and this indicates a
structural control of the concentration. In the other outcrops the Iron
ore andes irregularly into the anorthosite. In every case there has been
8OD18 hydrothermal alteration and later mineralization with the intro
duction of QUartz and other minerals. Furthermore, all samples show
some deane or weathering, the magnetite being partially altered to
l1mon1te and hematite and the nmenite to leuxocene.

DESCRIPTION OF THE MAGNETITE
The maanetite is present as flne to coarse crystals, occasionally ahow

lD8 poor octahedral faces.
Two complete analyses of massive magnetite are given in Table L

The specimen- analyzed were hand samples and selected because they

TABLE I. The Chemical C01n1'OSitfon 0/ Ma8d"e Magnetite

1 :I
Chem1ca1 Oompoeltlon Percent Percent

810t 2.52 2.20
PeO 6,M 10.43
Pe.o. '11.88 81.9&
A1JOJ 8.81 '1.63

~
1••'1 2.83

10.03 18.0&

~
1.0'1 trace

trace trace

Total 10U12 10cu~a
ToW Pe M.28 &1."

apgeared to be COIIQJaI'atively tree from associated minerals. sample No. 1
wu ob&etnecl from NW% 8eC. H. T. " N., R. 18 W., aDd is- Oklahoma
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Oeo1og1cal Survey sample No. 4181.. Sample No.2 was collected trom
the SW% sec. 7. T. 4 N•• R. 16 W. and the Oklahoma Geological surve,
number is 5736.

Three partlal analyses were also made on hand samples from varlOU8
del108lts. In these cases the specimens were selected so as to be represen
tative of the ore bodies. These results are given in Table 2.

TABLE n. Partial AnalVSel of Three SamPles 01 Magnetite.

Chemical Composition
s • 5

Percent Percent Percent

Tio.
Pe
Inaoluble residue

19.80 .
66.60

5.20
13.70
75.3.

•.•0
11.50
78.00

Insoluble residue was determined after treating with concentrated
HCl, HNo., and H..SO, and Is mainly undecomposed sUlcates such as
labradorite.

The location of these samples were as follows: No.3. Sec. 21, T. 3 N.•
R. 14 W.; Oklahoma Geological Survey laboratory No. 5737. No.4. S 112
8E NW sec. 33, T. 4 N., R. 16 W.; Oklahoma Geological Survey laboratory
No. 5734. No.5. NW SE NW sec. 4, T. 3 N., R. 13 W.; Oklahoma Geological
Survey laboratory No. 5738. All chemical analyses were made by S. Q.
Engllsh and H. Sudduth. chemists for the Oklahoma Geological Survey.

A study of these analySeS shows the following:
1. The magnetite is titantferous.
2. There Is insufficient ferrous Iron to convert the titanium to Umen

ite, therefore the latter mineral has been partly altered to leuxocene.
3. Likewise the insufficient ferrous iron indicates that the magnetite

has been partially altered to hematite.
4. The magnesium and aluminum are present as slUcates and spinel.
5. TIle iron and titanium contents are variable. In one sample no

titanium is reported but this probably represents only a local phase.

MICROSCOPIC CHARACTER OP THE ORE
Polished specimens were made for microscopic studies, and one of.

these was etched by cold 50% RCl for two hours. '!be acid attacks the
magnetite but not the 1lmenite and thus brings them into rellef, showing
their intimate relationship. Plate 1 shows the typical structure of the
tltaniferous magnetite which appears as a dark background and the
lighter material is ilmenite and sPinel.

Dmenlte Is present as minute crystals with rectangular outlines and
also as lrregular elongated fragments. In part, it Is intimately tnter
grown along the octahedral planes of the magnetite crystals, which planes
show as a triangular network in the pol1shed specimens.

Minor amounts of dlallage. biotite and hombJende were noticed In the
poUshed specimens. These are partlally altered to chlorite. A few quartz
grains and stringers were a180 detected and Ukewtse a Uttle malachite and
azurite.

'!be Intimate relationship of the Ilmenite and magnetite prevents
them from being separated by electromagnetic or other mechanJcal
methods.

ORIGIN OP THE DEPOSITS
'nle cbaracter1st1ca of the WIchita magnetites are 10 atmDar to thole

of other lD8IDettte deposita In various parts of the United states that
there can be UttJe question concemlng their orlgtn. The tttaDlferoUl
maanettte sa a direct .~n-ttoD product from tbe pre-Cambdan
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III&IJD& that produced the anorthollte and gabbro. In other words.
the lDalDet1te 18 a ID&IJD&tlc segreptloo deposit. The following points
au 1ncUcate tb1I oriltD:

1. The presence of tltanlferous magnetite In the gabbros, anorthosites.
lJ'IUlo-grabbros, quartz gabbros, granophyres and dike rocka of
the area.

2. The I%'8dation of the magnetite deposits Into gabbros and anor
tho81tea that contaln considerable magnetite.

3. '!be absence of magnetite deposits in other types of rocks.

The magnetite locally crystall1zed In considerable abundance and
lell'etr&ted from the other minerals which also were crystall1z1ng from
the ID&IID&.

There hal been later hydrothermal action which Introduced quartz,
amal1 amounts of chalcopyrite and also altered the fem1c minerals to
chlorite and the feldspar to kaolin and calcite.

In some caaea the segregated ore apparently was later moved Into
fault Unes and along the contacts of different types of igneous rocks.

Surface weathering has altered the chalcopyrite to malachite and
uurtte; the magnetite partly to hematite and limonite; and the llmen1te
to leuxocene.

ECONOMIC POSSIBILITIES OF THE ORE
The quantity of magnetite In most of the deposits cannot be determined

from the outcrops, and the trregu)ar character of the contacts would
mate core drlll1ng an expensive procedure. In a few exposures the amount
of ore can be crudely estimated from the surface conditions aDd must run
into the thousands of tons. In sec. 7, T. <4 N., R. 16 W., according to Veeders,
the ore Is In a ledge one half mlle long covered by granite wash and
cUpping to the north.

There seems to be little question but that sufficient ore could be
found for commercial purposes, providing that the character of the
mineral was such that It could be treated economically in the furnaces.
Unfortunately, at the present time, the iron industry has a distinct
preJudlce agalnst titanlferous Iron ores and usually refuses to handle
them If the titanium content is more than 2 or 3 % . '!be ores of the
W1cbltaa have a var1able titanium content but the average of the five
anaJnee, Is 7.31 % no. and consequently at the present time are not
COD8ldered to have economic posslbUities.

81naewald1 has experimented on the separation of Umenlte from
mapetite by electromagnetic methods in ores from various localities and
in au caaes has reduced the titanium content considerably but not suf
ficiently to warrant their mJDlng. .The intimate Intermixture of the two
minerals and espec1ally the presence of Umenlte along the octahedral
Unea of mapettte. prevents a complete separation. FUrthermore, the
maanetite probably contains some titanium lsomorphousIy.

'11le prejudice apJnat titanlferous Iron ores 18 based on the belief
that such mater1a1 requires an undue amount of fuel to reduce them and
aJ80 that there Is an 1ntu.s1b1e titanium compound formed whJch accumu
latel and chokes the turnaee. TbIa makes the process expensive and
aJ80 requires more 8kD1ed labor to manipulate the furnaces. Since large
quantiUea of the hematite ore, free from titanium, are available. the titan
Ueroua ones are c:UacrimlDated aaatnst.

1bper1meng by StaDfteld2 and others with the electric furnace have
IlftIl promIIbJa resu1tI and It Is poulble that future years may bring a
cbaDIe In the atatua of theee or-. 'D1elr low pbospborua and. sulphur
COIlteDt are DOIDts in their faWl" aDd &lao a certain amount of tltanlum
Ja beDdcIallD Ule maJdDa of special aI10Ja IUCh • tool IteeJa.
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'!bere are several tttanlferous-maanetlte deposits known In the
UD1ted States, and some of these have large bodJes of ore and also are
located advantageously with respect to coke, industrlal centers, etc. In all
probabllity these will be developed before the less favorably located ones,
such as those of the Wlcblta region.

MAGNEtttE SANDS OF THE WICHlTAS
'!be sandB of the W1cblta area contain cons1derable magnetite which,

of course, has been derived from. the magnetites described In th18 article
and therefore are tltanlferous. In places the magnetite is rather abun
dant in the sandB. It is present In the Permian arkose (granite wash) on
the flanks of the mountains and also in the Tertiary and recent sedi
ments in the central part of the region. Such deposits have no com
mercial posslbWties.
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