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GEOLOGICAL SURVEY

TEE SILVER STAR CHROMITE DEPOSIT, MADISON CO'NTY, MONTANA

By H. L. James :

The Silver Star chromite deposit, which is 3 miles in a direct
line west of Silver Star, Madison County, Mont., was examined and
mapped by H. L. James of the Geolozlcal Survey in May 1943. It had
previvisly been examined briefly by the Geological Survey and by the
Bureau of Mines. The property was trenched and sampled by the Mineral u
Resources Survey, under tne auspices of the W. P. A. and the State of

. Montana, in 1941.

The Silver Star deposit is located in the W% sec. 10, T. 2 8.,
R. 6 W., about 4 miles by dirt road from the town of Silver Star and
about 6 miles from the Silver Star station on the Northern Pacific
Railroad. Approximately 500 tons of ore was shipped In 1942 and early
1943 by the Silver Star Corporation, the present owner and operator of
the deposit. Development consists of about 25 trenches and pits and
about 650 feet of underground workings.

The chromite occurs ms bodles of disseninated and massive ore in a
- lens of pre-Cambrian serpentine which has been intruded concordantly
into gneissic quartzite and amphibolite. The serpentine, now par-
tially altered to talc, hornblende, chlorite, and m!ca, 1s 40 to 125
feet In width and nas a minimum length of 700 feet along the strike.
The metamorphic rocks and serpentine trend in a general northeasterly
direction, dip steeply to the southeast, and have a very pronounced
ligear structure which plunges northeast at an angle of approximately
359,

Three distinct ore bodies, consisting of pods of massive chromite
enclosed in dilsseminated ore, appear to be present in the serpentine.
The major ore zone is at or close to the north contact of tne serpen-
tine wilth quartzite and has been explored by four trenches, a large
open pit, and by several hundred feet of underground workings inclad-
ing three ralses. Inasxmuch as all worklings intersecting this zone
have encountered ore, the essential continmiity of this ore body, con-
taining approximately 15 percent of Cr. O3, appears reasonably indi-
cated for a strike length of from 250 to 300 feet. The full width 1is
known only in the open pit and iIn the immediately underlying crosscut,
where it appears to be about 25 feet. None of the renalaing trenches
or underground worklings completely crossc:uts the ore zone, but a mini-
mum w.dth of approximately 4 feet is indicated. The normal strike of
this ore zone, the serpentine, and tae enclosing rocks is northeast-
southwest and the dip is to the southeast. Departures from this
strike and dip are interpreted as due to a drag fold with a 35° pliange
to the northeast, a direction parallel to the mineral alinement in the
metamorpnic rocks.

A second ore body 1lies about 40 feet south of the maln ore zone
and is exposed in two trenches. The length indicated 1s about 40
feet, with a width of approx'mately 5 feet, Ore is exposed in under-
ground workings 80 feet below the surface in tne proper pro jected
position bit is probably not to be considered strictly continuous with
the surface showings.

A third ore body, on which the discovery exposiure was made, occurs

J SILVE AR o N ? on the crest of the ridge southwest of the maln ore body. Ore has
~ DEPOSHT RZEINAIN STILLWAYER been exposed In two pits which 1ndlcate a lengtn of about 45 feet and
[ Y COMPLE a width ranging from 8 to 14 feet for this pod.
@ /RE LODGE The chromite from the Silver Star deposit i1s low in chromic oxlde
45‘“ og%oslgg = content and high In iron content. The chromic oxide content of con=
= — o centrates from five samples of the ore renged from 37.53 to 44.79 per-
ﬁﬁmiows ONE cent and the chromlum-iron ratio from 0.93 to 1.29. Under the micro-
i y i scope the masslve ore is seen to conslist of very large chromite
WATL PARK W grains, as nuch as several millimeters in dlameter, with only small 3
J| R l ) amounts of interstlitiml silicate minerals. In one sample, however,
Vs i E5Y l | 1 the serpentine was intergrown in such a way that it could not be sepa-
115° n3° T 109° 107° 105° rated completely with heavy liqulds. The disseminated ore consists of

grains 1 millimeter or less in dlameter in a matrix of serpentine
which 1n places 1s altered to biotite. 1In both disseminated and mas-
|NDEX MAP OF MONTANA SHOWING PR'NClPAL CHROMITE DE POSITS s've ore a relatlvely large amount of hematite is present—as much as
several percent—which occurs as interstitial grains and as minute
needles oriented along octuhedral planes of the chromite. Little or
no magnetite was observed in the specimens examined. The high iron
content of the chromite 1is probably due in part to intergrown hematite
which probably cannot be completely separated mechanically.

Analyses of cleaned chromite and chromite.ore
from the Silver Star deposit, Montana
M. K. Carron, analyst]

_Cleaned concentrate e Ore
Percent
Specimen Cro0z| Cr Fe | Cr:Fe|Cro03xl Cr Fe | Cr:Fe|chromite
S. 8. 1 40.25( 27.53( 24,54 1.12(32.18] 22.01 20.63| 1.07| 80.0
S. 8. 2 37.63| 25.77/ 30.89  .83[19.60| 13.41] 17.85 .75 52.1
G45, 46, 47 |44.79)30.63|24.74/ 1.24[25.08(17.16| 15.800 1.09| 56.0
HJ-15-43 41.45| 28.37/22.01 1.29(36.59[25.02 21.35 1.17( 88.3 ‘
HJ-42-43%# 38.72) 26.50| 25.761 1.03[17.32| 11.85| 13.75 .86 44.7
o s — .

#Estimated to contain 5 to 10 percent of serpentine intergrown
with chromite. Serpentine could not be completely eliminated with
heavy liquids.

S. 8. 1. Ore from 1-foot massive lens 15 to 20 reﬁb west of dis-
. covery pit. Collected by J. W. Peoples.

S. 8. 2. Ore from dump of most westerly pit on main ore zone.
Collected by J. W. Peoples.

G45, 46, 47 (combined sample). Six-foot, 8-inch channel sample
acroas disseminated chromite in hanging wall of open pit. Collected
= by R. M. Garrels, 3

HJ-15-43. Massive ore from face of east drift on main ore zone.
Collected by H. L. James.

HJ-42-43. Disseminated ore from No. 3 raise, west drift on main
ore zone. Collected by H. L. James.




