
STATE OF MONTANA 
BUREAU OF MINES AND GEOLOGY 
Francis A. Thomson, Director 

MISCELLANEOUS CONTRIBUTIONS NO. 11 

TH E C AMP CRE EK C ORUNDUM DEPO S IT 

N E A R D I L L O N, B E A V E R H E A D C O U N T Y, 

M O NTAN A 

By 

E. Wm. Heinrich

MONTANA SCHOOL OF MINES 
BUTTE, MONTANA 

1950 















OCCURRENCE 

Most of the corundum of abrasive quality that hao been used in the United 
States since 1921 has been obtaj_ned from Transvaal in the Union of South Africa. 

Smaller amounts have also been shipped from India, Rhodesia, and Madagascar. 
After 1905 and previous to 1921 most of our corundum was obtained from Canadian 
deposits, but before 1905 domestic production was the most i1nportant source. 
During this initj_al period Georgia, North Carolj_na, Snuth Carolina, and Montana 
all contributed to the production. 

In the South African deposits, which are the most important in the w0rld 
at the present time from the standpnint ".lf production, corundum nccurs bnth in 
a type of pegmati te and in eluvial (residual) placers derived fr-".lm the weather­
ing of these pegmatites. This particular type �f pegmatite consists chiefly of 
sodic plagioclase feldspar with varying amounts of cnrundum, margarite, and sev­
eral other accesscry minerals. The pegma.tite deposits are found typic�lly with­
in dark-colored, hornblende-rich, igneous �r metamcrphic wall rocks. In a few 
places in South Africa, corundum also occurs as an important c�nstituent in bi­
ctite-feldspar gneiss. 0ne of the major Rdvantages enj�yed by tte Scuth Afri­
can corundum industry is the plentiful supply of cheap native labnr, which 
makes it possible to continue small scale mining at sDoradic intervals in ir­
regular and unevenly distributed deposits of limited extent. The South Afri­
can derosits do net appear to be larger or of higher grade than some of those 
that have been mined in Montana or elsewhere in the United States, but the 
African ones are apparently distributed over a considerably lRrger area. Since 
they can be worked at low cost, it is possible to import corundum from South 
Africa at a price at which domestic or even Canadian corundum cannot compete. 

The deposits of corundum in this country must, therefore, be r�garded, at least 
under the present conditinns, as pntential reserves that ruay be utilized prin­
cipally under conditinns of national emergency. 

Most of the Canadian deposits, which occur in 0ntario in the Haliburton­
Bancrcft area and in other nearby districts, are found in syenites, nepheline 
syenites, i:tnd their pegmatitic equivalents. During Wl"')rld War II producti0n 
from these previl"')usly important deposits was revived. In this country also, 
considerable war-time interest in corundum was aroused when the possibility of 
interruption of the South African importations became evident. This led to a 
considerable program of prospecting of the known United States deponits and 
their re-evaluation as cnrundum reserves. Many of the Montana deposits were 
prospected and studied in detail (1, 6, 10, 11, 12). 

M0NTANA 

I. In andesite dikes

CORUNDUM DEP�SITS 

1. Ruby Bar (Magpie Gulch), Lewis and Clark County.
2. Eldorado Bar, Lewis and Clark County.
3. Rock Creek, Granite County (t).

II. In lamprophyre dikes
4. Yogo Gulch, Judith Basin C0unty.
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morphous after hornblende; this, however, could not,be definitely determined. 
The minerals just mentioned are embedded in a groundmass of brown glass which 
is everywhere speckled and dotted with microlites of a lath-shaped plagioclase 
feldspar. 11 

IN LAMPROPHYRE DIKES 

Corundum, as the variety sapphire, also forms accessory crystals in dikes 
of lamprophyre. This type is represented by the world famous Yago Gulch occur­
rence in Judith Basin County. The rock has been described as follows (13): 

''In thin section the rock at once shows ita character as a dark basic lam­
prophyre, consisting mainly of biotite and pyroxene. There is a little iron ore 
present, but its amount is 1::1mall and much less than is usually seen in rocks of 
this class. The biotite is strongly pleochroic, varying between an almost color­
less and a strong clear brown tint. It occurs in ragged masses, rarely show­
ing crystal nutline, and it contains a large amount of small apatite crystals. 
The pyroxene is of a pale green t:i.nt, with the habit of diopside, and is filled 
with many inclusions, now altered, but possibly originally of glass; in some 
crystals these inclusions are so abunda�t as to render the mineral quite spongy. 
The grains sometimes show crystal forrr�, but are mostly anhedral �nd vary in size, 
though the evidence is not sufficient to show two distinct generat1ons. 

11These two minerals lie closely crowded together, and no feldspars are seen 
in the rock. The interstices between them consist of a small amount of clouded, 
brownish kaolin-like aggregate, which appears to represent some former feld­
spathoid component, possibly leucite, perhaps analcite ..... Some calcite in ag­
glomerated granules is also seen in the section. 11 

IN SYENITE PEGMATITES 

Non-gem quality corundum in barrel-shaped crystals occurs in syenite and in 
syenite pegmatite. This type of occurrence is represented in three deposits 
southwest of Bozemen in Gallatin and Madison Counties (6, 7, 10, 11, 12, 15, 16). 
The rock in which the corundum occurs is (6), 

11 • • • syenite pegmatite intruded along the foliation and between layers of
the metamorphic rocks. Individual bodies may be as much as 1,000 feet long; the 
maximum thickness is about 5 feet. However, many of the sills are only a few 
score feet long and 1 to 2 feet thick. They tend to occur in swarms of 10 to 15. 

"The texture is medium- to coarse-grained and generally somewhat foliated 
due to biotite orientation; the main mineral constituents are abundant microcline 
microperthite, some orthoclase, corundum, plasioclase (Ab 90), and biotite. Pla­
gioclase is subordinate to potash feldspar. The accessory minerals are black 
tourmaline, apatite, zircon, magp..etite, kyanite, quartz, and a mineral that re­
sembles rutile but has been identified as baddeleyite. In some of the pegmatites 
silliro.anite and muscovite become very abundant. The blue-gray, opaque corundum 

-6-







Camp Creek. About one-half n1ile northwest of the deposit, along the Camp Creek
drainage, tne diabase dike makes a right-angle bend and follows the strike of 
the metamorphic layers for about 100 yards to the northeast. There it makes an­
other right-angle bend and resumes its former trend, cutting across the marbles 
and schists in a north-northwest direction. 
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Figure 1.--Index map showing location of Camp Creek corundum deposit 1 Montana 

To the southeast of these bends, the diabase has been emplaced along a fault, 
and as a result the succession of metamorphic units at the corundum deposit is 
considerably different from that found on the other (northeast) side of the 
Ca.mp Creek drainage. The succession on the northeast side of the Camp Creek is 
as follows (youngest to oldest): 

Marble, 1200 feet thick. 

Gneiss, 1500 feet thick. 

Marble, 200 feet thick; with a thin layer of sillimanite gneiss at the base. 
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