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INTRODUCTION

The audio-magnetotelluric (AMT) soundings for these two profiles were
recorded by the U. S. Geological Survey in Sepiember of 1982 near the Canadian
border, northwest of Libby, Montana. The object of the reconnaissance AMT
survey was to define vertical and lateral resistivity boundaires related to
lithologic and structural features of the Sylvanite anticline. Thirteen AMT
soundings were recorded at a station spacing of approximately 3 miles on two
profiles. This survey was part of an ongoing study of the Belt Supergroup and
Conterminous United States Mineral Assessment Program (CUSMAP), which included
other Wilderness studies.

Earlier AMT studies (Wynn and others, 1977; Long, 1983) indicated that
this resistivity method worked well in the Belt terrane of northwestern Montana
for defining unknown lithologic and structural features. Theory and
applications of the AMT method to reconnaissance surveys and mineral
exploration have been described in detail by Strangway and others, 1873; Hoover
and others, 1978; Long, 1983; Long, 1985,

AMT DATA

This report presents the results of these data as scalar resistivities, at
two orientations N-S and E-W, for each station (data log, table 1) and
preliminary interpretation of two resistivity cross-sections derived from
inversions of the AMT sounding curves using the (Bostick, 1877) computer
algorithm. Figure | shows the location of the cross-sections and AMT station

locations, figure 2 the implied resistivity-depth section.



The character of the two AMT resistivity sections A-A' and B-B' are
somewhat different. AMT section B-B'® reflects high resistivities at a nearly
uniform depth across the central portion of the anticlinal structure. These
high resistivities would be expected from the dense rocks as indicated by the
gravity high (Dean Kleinkopf USGS, written commun.) across this area, while AMT
section A-A' indicates various resistivities and thicknesses across a similar
gravity high to the north. The disagreement of section A-A' with known and
projected geologic structures may be due to station location. The stations may
be on or near large inhomgeneities.0Overburden, large changes in topographic
relief, 2 or 3 dimensional lithologic features and structural contacts are
possible causes of the inhomgeneities.

Resistivities of >»1000 ohm-m on resistivity section B-B' outline the gross
structural configuration of the anticlinal structure as described by Jack
Harrison, USGS, written commun. The 1000 ohm-m contour, between stations 9 and
11 (fig. 2) gives some indication of the thickness (approx. 12,800 ft) of the
Prichard Formation and reflects a lower resitivity for basement rocks of an
uncertain type in this area. resistivities <1000 ohm-m here may correspond to
a basal surface that separates basement from Prichard Formation as described by
/(Dal Stanley, USGS, written commun.). The gently west dipping low resistivity
beneath station 8, probably indicates the less dense, fractured or permaible
(low resistivity) rocks of several intersecting faults to the east. The low
resistivity (<630 ohm-m) closure below station 13 may be related to the known
conductive unit of the Prichard Formation (Long, 1983), which is a slightly
carbonaceous argillitic unit containing pyrite or phyrrhotite films and

disseminated mineralized zones.



The resistivities and depths of section A-A' from east to west
are more descriptive of local boundaries than the overall configuration of the
anticlinal structure. At station 4 a high resistivity (>1000 ohm-m) reflects
the Revett Formation near the surface, but at depth shows a conductive zone as
it approaches an intersecting fault zone (Jack Harrison, USGS, written commun).
Station 3 is also near a mapped fault contact that reflects low resistivity.
Data from the AMT sounding number 2 (table 1) displays a large separation
between the two orthogonal sounding directions. The separation in the two
directions indicates an inhomogenity, possibly a unmapped structural feature on
a lithologic contact with a large resistivity contrast. Station | reflects a
conductive zone (<1000 ohm-meters) which may be attributed to conductive
overburden in the vicinity of a small lake. Conductive earth limits the depth
of exploration and tends to bias the sounding and lower the resistivities for
all frequencies. Therefore, the sounding may not indicate the higher
resistivities that may exist at a depth greater than the depth of exploration.
The resistivity section at station 5 reflects the largest resistivity change
seen on both sections, and is probably due to its location near the north-south
striking vertical fault mapped in this area. Station 6 shows uniform
resistivity with no local structure nearby, gives a better average of the rocks
true thickness and resistivity. Station 7 is near an implied crest of a folded
structure and reflects a low resistivity unit below the surface capped by more

resistive material.



The combination of geophysical and geological data for the two profiles
across the major structures and lithostratigraphic units of the Sylvanite
anticline significantly increases the vertical resolution of major structures
in the subsurface. The match between changes in the resistivity depth section
and inferred geologic units below the surface provides confidence for the
interpretations of the subsurface.
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Figure 1,---Map showing station numbers and location of resistivity sections,

A-A' and B-B'. AMT stations locations are indicated by solid circles,
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Figure 2.---Resistivity sections along profiles A-A' and B-B'. Resistivity
contours are five even intervals per decade of the LOG scale (i.e.,
100, 160, 250, 400, and 630) in ohm-meters. Hachures indicate low

resistivity.
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Table 1 U.S. GEOLOGICAL SURVEY A.M.T. DATA LOG- Continued

PROJECTEVARR RTVER """~~~

- - - —— e G- e G W e S W W G G W W G G S e 6w e

PROJECT=YAARK RIVER

STA. ID_YARK13 NS NO FREG= 16 STA. ID_YRRKSA NS NO FREO= 15

FREQ AP-RES N OBS STD ERF FRED RF-PE° N OPS STD ERR

4.5 230.89 10 18 .01 4.5 1922 .34 14 198 9%
7.5 68a.33 10 68 @B 7.5 1794 .24 11 224 .12

13.6 73¢.18 i1a 97 .23 13. 6 37232 .60 1a 224 .13
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