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STILIWATER COMPLEX (Mountain View Section), MONTANA

Introduction

The Stillwater complex is one of the world's major ultramafic-—gabbroic
Complex. It is Precambrian in age {2700 my) and is exposed along the
northern edge of the Beartooth Mountains in southern Montana, just
northeast of Yellowstone Park. It is exposed along the strike for-

4Lh Xm and the exposed thickness is nearly 6 Km, the upper units having
been removed by erosion.

The Complex.is probably best known for its banded chromites. With the
discovery of the platinum-bearing reef,(somewhat comparable to the
Merensky Reef of the Bushveld Complex) and the subsequent exploration,
there has been a considerable amount of re-thinking of the entire
Complex. The platinum-bearing resf is known as the J-M Reef or the
Howland Reef. (See Todd, et.al. 1982, Bow, et.al. 1982).

The work of Todd, et.al., indicates two magmas. The first, yielded the
ultramafic series (Figures 1 and 2) including the 15 ¢yclical bands
which include chromite. The second yielded the banded series, made up
of six major units (megacyclic units). The bands in the ultramafic
series include repetitiors of chromite-olivine, bronzite, anorthosite.

The banded geries jncludes repetition of norite-gabbro-troctolite-anortho-
site. The platinum-bearing reef is located at the top of the lowest
band, or the base of the second band. (See Fig. 2). Regarding the units
in the banded series, they are much more leucocratic than the terminology
suggests. The norites are plagioclase-rich, and gabbro, in field and
core analysis, consists of the appearance of a monoclinic pyroxene in
the norite.

This suite includes representative lithologic types found in the Complex.
It is not a detailed stratigraphic succession. Besides the rock types
found in the typical chromite-bearing sequences and in the upper Banded
series, basal norite and basal bronzite are included, and cordierite
hornfels just below the base of the Complex. A sulfide-rich hornfels
immediately below the base of the Complex, and a small specimen containing
sulfides from the J-M Reef is included.

Marvin Ratcliff, consulting geologist, Helena, MI' has worked extensively
on the Complex in the past few years. He provided the technical assist-
ance we needed in selecting the collecting sites. TIn addition, he actually
provided the basal norite material - which he had collected and checked

to distinguish from the underlying hornfels, and the sulfide~bearing
samples from the J-M Zone. His assistance was invaluable.
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Figure 2. Stratigraphic subdivisions of the Stillwater‘Comp}ex
From Todd et.al. Two of four sections from Todd Figure 2.
Numbers indicate approximate position of specimens from

+his suite.

Specimens and Iocations

1. Cordierite hornfles, Nickel Camp above the Minneapolis Adit, and E
and below Mountain View Mine.

2, Hornfels with massive sulfides (pyrﬁhotitefchalcopyrite) just below
the base of the Complex at the Nickel Camp. See 1.

3. Quartz monzonite pluton near the base of the complex. Along road
back from Nickel Camp to Mountain View Mine road. A few hundred
yards)from Nickel Camp. (There are coarser and finer facies of this
body.

4+ Chromite and olivine, from olivine layer of a typical chromite repeat
sequence. Mountain View Mine.

5. Olivine cumulate layer
6. Bronzite
7. Bronzite with oichocrysts of olivine
8. Anorthosite with oichocrysts of pyroxene.
L - 8 typical lithologies in a"chromite"™ repeat layered unit.
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10.

11.

12,

13.
14.

15,

16.

17.

18.

19.

Basai‘fine‘gralned (cﬁllled?) norite. Nickel Camp area. Material

identified by and donated by Marvin Ratcliff.

Sulfides in troctolite or related rock from J-M Reef. Specimens
provided by Marv1n Ratecliff.

Fine banded: anorthosite above the "barren" troctolite band on the

mine road above the Minneapolis Adit. Note: Most of the bands in

the strongly banded anorthosites, including those commonly photographed,
are several inches wide. We selected a particularly fine banded roc¢k
in order to get both light and dark bands in a single hand specimen.

Upper "Barren" Troctolite. Although mineralogically identical to the
J-M Reef troctolite, there are no sulfides associated._ :

A

Troctolite, J-M Reef zone.

‘Fine spotted anorthosites. Note: Many anorthosites are spotted, many

with much larger darker mineral clusters. Again, this material was
sampled to provide a hand specimen which would show spotting.

Norite from below the J-M Reef, This is an especially dark variety, and
is not really typical. ' -

Norite from below the J-M Reef. Note it is quite leucocratic. This
is much more typical of the norites, certainly in th lower part of the
Banded Series.

Gabbro. Note that this, too, is leucocratic. You will have to look for
the monoclinic pyroxenes. Orthorhombic pyroxenes most abundant.
From quite close below the J-M Reef.

Bronzitite with large crystals of augite. From upper part of the Upper
Bronzitite in the upper part of the Ultramafic Serie.s.

Very coarse mafic crystals from Troctolite layer of the J-M Reef.

Specimens 13, 14, 15, 16, 17, 19 from dump of Minneapolis Adit from

material designated for collection by Mr. Ratcliff.

Specimens 11 and 12 collected from outcrops on mine road above the
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