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FIGURE 3. Lorraine Mountain: simplified geology.

Structure

Igneous contacts and all ductile and brittle structural fabrics
exhibit prominent trends at 020°, 060° and 110° to 120°. The main-
foliation in syenite migmatite strikes west-northwest and dips gent-
ly to the south. The intensity of migmatite development, fracture
density and frequency of pegmatite and granite dike intrusion is
greatest in the Main zone.

Three significant east-west trending faults occur in the property
area (Fig. 3). The first cuts the northern property area, and is indi-
cated by sheared pyroxenite exposures and by a series of igneous
contacts that mark a compositional change from syenite migmatite
to diorite and monzodiorite. Minor late-stage copper mineraliza-
tion is localized along this structure. The second fault, trending
through the centre of the property, is steeply south-dipping and trun-
cates mineralization in the Main zone to the southeast. A third east-
west trending fault is interpreted to lie in the west-central property
area and to truncate or displace Main zone mineralization to the
south.

East-northeast trending structures are also prominent in the Lor-
raine property area. A major 060° trending fault was mapped across
the middle of the Extension zone and through the ridges on either
side of the zone (Fig. 3). Mineralization in the Extension zone is
not offset across this fault and localized pockets of mineralization
occur along this structure where it transects Weber Ridge.

North-northeasterly trending structures are also significant at
Lorraine. A 020° trending fault, located immediately west of the
map area (Fig. 3), parallels a tributary of Haha Creek (Fig. 1).

Porphyry Deposits of the Northwestern Cordillera of North America

Lower zone mineralization is interpreted to be bounded, or displaced
to the west, by this fault.

Recent field work did not determine the relative ages nor the
sense of motion of these structures. Outside the area of Figure 3,
slickensides indicate oblique-slip (normal and left lateral) displace-
ment on 060° trending faults.

Alteration

Three major alteration assemblages are represented at Lorraine:
(1) early potassium metasomatism resulting in secondary biotite,
(2) main-stage potassium feldspathization; and (3) late-stage, weak
sericitization and propylitization (chlorite-epidote-carbonate). In
addition, clay-sericite and quartz-sericite-carbonate alteration occur
locally throughout the property. Minor quartz veins occur in the
Main zone area. Melanite, a dark coloured, Ti-bearing, andraditic
garnet that normally occurs in sodic igneous rocks, was observed
in thin section in some samples (Leitch, 1992). The results of work
completed to date have not indicated the presence of a systematic,
property-scale, alteration zonation and evidence to define the tem-
poral relationship of alteration assemblages is insufficient to pro-
pose a well defined paragenetic sequence of alteration.

Fine- to coarse-grained secondary biotite occurs as partial to
near-complete replacement of pyroxenes in pyroxenite and
melanocratic phases of the Duckling Creek Syenite Complex.
Stringers and books of biotite are common in leucocratic phases.
Potassium feldspathization, characterized by a pink-orange colour,
is widespread and varies in intensity throughout the property. Potas-
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FIGURE 6. Geochemistry and I.P. chargeability compilation.

Trace element geochemistry of surface rock chip and diamond
drill core samples from both the Main and Extension zones reveals
significant inter-element correlations (> 0.85) between Cu, Au, Ag,
Pb, Sb, Bi and Te. This element suite is interpreted to reflect primary
chalcocite, bornite and gold mineralization and subordinate Pb-Sb-
Bi-Te sulphosalt mineral(s). Silver is probably associated with bor-
nite mineralization and in the sulphosalt mineral(s). Anomalous lead
concentrations (=50 ppm) also occur independent of these correlated
samples, predominantly in the outlying Weber Ridge and Eckland
Ridge occurrences. These are interpreted to reflect a possible camp-
scale zoning of anomalous lead concentrations external to the
copper-gold core mineralization in the Main and Extension zones.
No obvious pattern of sulphide mineral zonation has been identi-
fied from the work completed to date in the Main and Extension
zone areas.

Exploration Techniques

Since the initial investigation of malachite-stained bluffs at Lor-
raine Mountain, both prospecting and mapping have been effec-
tive tools for locating mineralization. These methods were responsible
for the 1990 discovery of the Extension zone. Stream sediment and
soll geochemistry also reflect the presence of significant copper-gold
mineralization at Lorraine, the former at a regional scale and the
latter at a property scale. Property-wide soil sampling completed
in 1990 clearly outlines the Extension zone, the Main (Lorraine)
zone and numerous smaller copper showings, each characterized
by values exceeding 750 ppm Cu and 70 ppb Au (Archambault et
al., 1991; Fig. 6).

An orientation time-domain L.P. survey, completed in 1990 over
the Main zone Lower deposit, returned an anomalous signature over
the area of known copper mineralization. Additional time-domain
surveys, completed in 1991 and 1993, clearly identified the Main
and Extension zones. The broad area of mineralization is signified
by a 10 millisecond chargeability contour, while a 15 millisecond
contour (with values ranging up to 26 milliseconds) defines higher
grade zones (Fig. 6). Time-domain I.P. techniques have proven to
be more effective than frequency-domain surveys, which were
employed in the 1960s and 1970s, at identifying this low sulphide
style (typically <2% sulphide) of mineralization.

Previous ground magnetometer surveys have identified several
magnetite-rich migmatite and pyroxenite bodies (Wilkinson et al.,
1976) in the Main zone. Recent magnetometer surveys over the
Extension zone have, however, returned erratic and inconclusive
total field magnetic data.

An airborne electromagnetic, magnetic and radiometric survey
was flown over Lorraine in 1991 as part of a program commis-
sioned by B.P. Resources Canada Ltd. to cover the Boot/Steele
claims, which surround the Lorraine property claims. The results
of this survey (Humphreys, 1991) indicated that (1) apparent resistivi-
ties show no correlation with mineralization at the deposit; instead,
resistivity highs correspond with topographic ridges, and lows with
valley bottoms near the deposit; (2) the entire Lorraine Mountain
area has an anomalously high magnetic signature within which the
Main zone and part of the Extension zone are denoted by moder-
ate to high total field values (59 500 to 60 500 nT); and (3) calcu-
lated weight-per cent magnetite values exceeding 5% define an

Porphyry Deposits of the Northwestern Cordillera of North America _ 627
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