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INTRODUCTION

The linear features of the Prince William Sound area, Alaska, mapped from aerial photos, are
believed to represent faults, shear zones, and joints and may be significant in the localization
of ore deposits. The linear features were interpreted entirely from vertical aerial photographs at
approximately 1:40,000 scale and were compiled on topographic maps of 1:63,360 scale. The area
of study includes parts of the Anchorage, Blying Sound, Cordova, Seward, and Valdez sheets of
the Alaska Reconnaissance Topographic Series, 1:250,000 scale, embracing an area represented
by 47 quadrangles of 1:63,360 scale, or approximately 4,000 square miles. Data were recompiled
to the scale of 1:125,000 for that part of the area within the Seward and Blying Sound sheets,
representing 25 quadrangles of 1:63,360 scale.

The accompanying map is intended to augment previously published reports and to assist
future geologic study and mineral deposits exploration of the Prince William Sound area. It
shows the pattern of linear features interpreted from aerial photographs as the surface expres-
sions of faults, shear zones, and joints. The distribution of mines and prospects is shown.

INTERPRETATION OF LINEAR FEATURES

The Prince William Sound area is in large part a heavily forested and glaciated terrain that
includes numerous long, deep fiords and many large islands. Significantly, mines and prospects
are concentrated along the linear features, and the rather sparse data available on trends of rock
fractures at the widely distributed mines and prospects of the area correspond closely to these
linear features. Linear elements of topography are variously expressed as narrow, elongate
depressions, rmore than coincidental alignment of stream courses, and visible fractures in ex- .
posed bedrock:. Clarity of expression varies from apparent to subtle, and the identification of any o e
individual linear feature as a fault, shear zone or joint would be rather tenuous in such terrain
where offset of bedding can rarely be identified on aerial photographs.

These linear features may be interpreted as probably attributable to faults, joints, and shear
zones along which considerable accentuation or etching has taken place. Such accentuating
factors would include the gross effect of glacial gouging and running water along these zones of
weakness. Alternate interpretations of linear features are recognized. Some features mapped
may be entirely, or in part, the expression of weaker rock layers within sequences of interbedded
rocks of contrasting resistance to erosion and weathering. The combined effect of differential
erosion and faulting parallel to or at slight angles to bedding may cause some of the linear
features mapped. Glacial gouging alone may cause some of the narrow, elongate troughs along
fiord slopes and on the islands.

Geology and mineral resources.—The regional structure of the rocks of Prince William Sound
area trends generally northeastward. The entire area has been mapped and described geolog-
ically by Moffit (1954, p. 225) and the following data are taken from that work.

The rocks are dominantly sedimentary deposits probably of late Mesozoic age. They
include a small proportion of somewhat altered basaltic lava flows and intrusives and a
still smaller proportion of light-colored granitic intrusives, occurring as dikes sills, and
batholithic bodies.

The sedimentary beds are generally described as slates and graywackes. In a few

places they include argillite, arkosic sandstone, conglomerate, and a little limestone.
The sedimentary beds and interstratified greenstones are stongly folded and locally are
considerably altered, even schistose near intrusive bodies and strong faults. The rocks
were divided by early geologists into two groups, the Valdez, and the Orca, which were
believed to show a slight difference in petrology and metamorphism. The rocks of the
older group, the Valdez, are exposed chiefly on the north and west sides of the Sound.
The younger or less altered rocks of the Orca group make up most of the islands and
the mainland of the southeastern part of the Sound. They were conceived as overlying
the Valdez rocks unconformably.

The basic lava flows and intrusives include basalt and diabase * * * some-
what altered [and] are commonly called greenstones. * * * The flows * * *
are interstratified with thin beds of slate and graywacke and. are believed to be re-
stricted to the Oreca group * * * except where they are faulted into rocks of the
Valdez group.

Glacial deposits of Pleistocene age and alluvium of Recent age cover the bedrock to consider-
able depths within some valleys and low coastal areas, but their only importance to this study
is their role in masking the extension of some linear features.

Concerning the mineral deposits of Prince William Sound area Moffit (1954, p. 294, 295)
states:

The lode deposits * * * may be described as copper deposits and gold [includ-
ing silver] deposits. * * * Other metals are associated with the copper, gold, and
silver but have little or no present commercial importance.

* % * there is a definite association of copper mineralization with the altered
lava flows and intrusives, [but] the largest and most productive copper deposits [La-
touche Island] were in slate and graywacke adjacent to areas of greenstone * '* *

The gold lodes occur chiefly in the sedimentary beds of the Valdez group on the
north side of the Sound. * * * Gold-and quartz-bearing solutions appear not to
have met conditions favorable for deposition of gold-quartz lodes within the areas
of greenstone.

The deposition of both copper and gold ores is believed to have taken place in a
period of metallization that followed or possibly marked the end of the instrusion of the
granitic rocks * * * . Some field relations suggest that the gold lodes may
be younger.

Moffit further indicates that deposition of both gold and copper deposits has taken place in
large part along joints, faults, and shattered zones. The copper occurs as sulfides and the gold
as free gold in association with quartz and sulfides. He states that many fault zones are indi-
cated on the surface by rectilinear depressions resulting from weathering of material less
resistant than the adjoining country rock. This fact is the main criterion used to support the
supposition made in this photogeologic compilation; namely, that the pattern of linear features
shown probably represents the pattern of faults, joints, and shear zones of the Prince William
Sound area.

Mines and prospects and their relationship to linear features.—The accompanying list of mines
and prospects is keyed by number to the map. It includes those sufficiently well located to show
at least a rough distribution with respect to linear features mapped. The implication may be
made that a relationship exists between mineral deposits and linear features interpreted as
faults, joints, and shear zones. However, the details of such a relationship are necessarily a field
problem. Location data were taken from geologic publications or topographic maps of the U. S.
Geological Survey. For the most part, accurate positions in relation to individual linear features
as mapped cannot be shown but locations are made as closely as available data permits.The
chief sources used in locating mines and prospects and for analyzing data at these locations to
aid in interpretation of the area as a whole are listed in the Selected Bibliography.
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