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EXPLANATION

Contours shown on the accompanying map represent magnetic field
intensities over the Stillwater Complex, a stratiform mafic intrusion of
Archean age located in south-central Montana. The Stillwater Complex is
exposed for approximately 50 km along its northwest strike and up to 8 km
perpendicular to strike. It was emplaced about 2,700 Ma (Lambert and others,
in press) into older folded sedimentary rocks. The event caused metamorphism
of the sedimentary rocks to pyroxene-hornfels facies near the intrusive
contact. Much of the original contact is obscured in the eastern part of the
complex by later intrusion of a quartz monzonite pluton of Archean age and
along the southeastern margin of the complex by thrusting of metasedimentary
rocks from the south. Paleozoic and Mesozoic sedimentary rocks, folded and
faulted during the Laramide orogeny, unconformably overlie the complex to the
north. The layered features of the complex probably formed as subhorizontal
structures, and tectonic rotation of the complex has left them dipping steeply
to the northeast (Hess, 1960; Jackson, 1961).

Magnetic data were obtained over the complex in 1978 by Anaconda Minerals
Company. Flightlines were spaced approximately 260 m apart and directed
north-northeast, roughly normal to the main geclogic features of the

complex. Data were collected by helicopter at a mean terrain clearance of 76
m (Alistair Turner, written communication, 1984). No tielines were included
in the compilation. Original data are no longer available, but machine-drawn
contour maps of these data at a scale of 1:24,000 were provided to the U.S.
Geological Survey. The map shown here was created by (1) digitizing values of
magnetic intensity from the original contour maps along flightlines, (2)
interpolating the digital values by standard techniques to a rectangular grid
with grid intersections spaced 100 m apart, and (3) machine contouring the
gridded data. Because of the large range of amplitudes, the contour interval
is 20 nT for values less than 57,500 nT and 100 nT for values greater than
57,500 nT. The map is scaled at 1:24,000 to conform with the geology map of
the Stillwater Complex by Segerstrom and Carlson (1982). It should be noted
that some short-wavelength information present on the original contour maps is
suppressed on the new map because of the digitizing and gridding procedures.

The largest magnetic anomalies exceed 60,000 nT and are located over the
iron-formation, a narrow, discontinuous band of magnetite-rich rocks
conformable with the southwestern boundary of the complex (Page, 1977; Vaniman
and others, 1980). Other magnetic anomalies of significant but lower
amplitude are associated with peridotite and certain other olivine-bearing
zones within the complex. Based on detailed studies of these data (Blakely
and Zientek, in press), secondary magnetite resulting from the
serpentinization of the olivine-bearing units is the the most significant
magnetic mineral within the complex.
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MAGNETIC CONTOURS —- Showing total field anomaly in nT.

Hachures indicate direction of minima. Contour interval

20 nT for values less than 57,500 nT; 100 nT for values
1\00 greater than 57,500 nT. Contours suppressed in regions of
5

very high horizontal gradient.
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