Introduction

An understanding of the distribution of mineral resources on public, state, or Federal lands is important for land management

Geophysics

Geophysical investigations include mag

ic-field, gravity, and

decisions and helps predict the natural environmental effects resulting from erosion and weathering of mineral deposits. Most
remaining undiscovered mineral resources are not exposed at the Earth’s surface but are instead concealed beneath surficial de-
posits. Using geophysical, mineralogical, and geochemical techniques, the U.S, Geological Survey (USGS) is refining assess-

over 350 km, including areas w

ic (MT) measur

Existing ic-field data show the

Pebble deposit to be associated with highly magnetic rocks and a linear northeast-southwest trend of similar magnetic anomalies extends for
the Lake Clark National Park. Models of magnetic-field, gravity, and MT data suggest an abundance of
near-surface igneous rocks and a large electrically-conductive zone at depth below the Pebble depaosit.

ment techniques for identifying conm.alu.l mineral resources, Field studies in ZDIG were focused in the Lakc Clark National
Park; these results have been i 1 with data collected further soutt . including the region ining the led
Late Cretaceous Pebble porphyry Cu-Au-Mo deposit. Porphyry deposits often occur in space and time as clusters in linear.
orogen-parallel belts suggesting the region is highly prospective for similarly aged porphyry deposits.
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Soutk Alaska ists of an I ion of lith ic terranes that have been accreted to the North American

craton since the Pal ic (see Pal ions). Overlapping these exotic terranes are syn- to post-collisional sedimen-

tary rocks that formed in submarine environments. Subduction during the Mesozoic led to the formation of numerous igneous

complexes that intruded the sedimentary rocks, some of which host porphyry copper deposits such as Pebble. Porphyry

copper deposits often oceur in linear, orogen-parallel belts suggesting additional deposits may be present in southwest Alaska.
.
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Paleoreconstructions Geochemistry

Schematic paleoreconstruction of southwestern Alaska modified from Water samples from lakes, ponds, streams, and seeps proximal to mineral deposits contain
Wallace et al., 1989, The Pebble deposit is hosted in the Kahiltna anomalous concentrations of dissolved Cu, Mo, F, and SO, compared to distal samples. The
sedimentary assemblage shown in red. high concentrations of metals in water samples are due to natural weathering of the buried de-

posits. Dy ding on analytical methods used to determine trace elements, soil samples may be
used to mnlu:ale the depth of |I1e deposns .

Indicator Minerals
Porphyry copper indicator minerals in glacial till samples can be used 1o identify the type, lo-

cation, and distance to
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