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Younger metamorp sedimentary rocks <Z<p
White quarizite; calcareous schist; white crystalline limestone; black, > B:goﬂ:
quartzitic, graphitic slate and schist. Moderately to highly meta- 3>g&
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Described by Smith and Eakin (1911) in Norton Bay quadrangle. Age o
given as Silurian, Devonian, and possibly Carboniferous. Thickness m
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FIGURE 1. INDEX MAP OF THE NORTON BAY QUADRANGLE, SHOWING
REPORTS USED IN COMPILATION
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FIGURE 2. INDEX MAP SHOWING POSITION OF THE NORTON BAY QUADRANGLE IN

RELATION TO THE KOYUKUK CRETACEOUS BASIN
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INTRODUCTION

The Norton Bay quadrangle is one of a group of maps compiled to
make availlable for public use information from reports on early ground
surveys that are mostly out of print and new information obtained by
interpretation of aerial photographs that have become available since
the ground surveys. Interpretation of the aerial photographs has made
possible the extension of formations beyond the limits mapped from
ground surveys and has added much new information, especially data
on the structure of the rocks. Descriptions of the rocks are taken
mainly from reports on the earlier ground surveys and therefore may
be valid only within the limits of those surveys (see fig. 1). Although a
formation may be recognized on aerial photographs beyond the limits
of an earliier ground survey, it is not possible to determine from the
photograplhs whether or not the rocks of the formation in the extended
area differ somewhat from the rocks recognized in the ground survey.

The writer is indebted to the U. S. Army, 30th Engineer Group for
the valuable assistance it gave in helicopter and fixed-wing aircraft
transportation, and for the use of the 549th Topographic Engineer
Company field camps during the summer of 1954.

SOURCES OF INFORMATION AND
METHOD OF COMPILATION

Preliminary photogeologie studies of the southern part of the Koyu-
kuk Cretaceous basin were begun in the spring of 1954. These studies
were made on north-south flights of 1:40,000-scale, vertical and tri-
metrogon aerial photography. Three months were spent in field checking
the photogeology in the summer of 1954, and approximately one week
of this field time was spent in the Norton Bay quadrangle. Helicopter
transportation greatly facilitated the field work. The final compilation,
based on photointerpretation, helicopter field checking, published and
unpublished data, was completed on the 1:250,000 scale, U. S. Geologi-
cal Survey Alaska Reconnaissance Topographic Series map of the
Norton Bay quadrangle during the winter of 1954-1955. Information
used to supplement the present study was obtained from sources shown
on the index map of the quadrangle (see fig. 1).

STRUCTURE

The Norton Bay quadrangle lies on the western edge of the Koyukuk
Cretaceous basin (see fig. 2). The rocks in the western part of the
quadrangle are older than the Cretaceous and probably similar rocks
underlie the rocks of Cretaceous age in at least part of the basin.

The sedimentary rocks older than the Cretaceous within the map
area are poorly exposed because of low relief and the general absence
of resistant members. Highly complex structure is exposed in the few
outcrops present and is indicated by the high degree of metamorphism
that has been produced throughout these rocks.

The dominant structural feature of the rocks of Cretaceous age
within the quadrangle is the general northerly to northeasterly trend
of the fold axes. The beds are tightly folded and commonly overturned.
The fold axes plunge steeply and reversals of plunge along the axes
occur in many places. Drag folding is common in areas where shale
predominates, less common in areas where graywacke predominates.

Thrust faults and strike-slip faults with large stratigraphic throw
occur throughout the quadrangle. Many of these faults appear to be
genetically related to the folding. These faults are both along the trend
and across the trend of the folding. The thrust movement is generally
eastward. Exposures in the stream cuts show that many of the major
folds have been faulted along the strike of the beds but these faults
are not apparent on the ridges and hills. Many of these strike faults
are reverse faults. Several normal faults with large stratigraphic dis-
placement have been mapped. Numerous smaller normal and reverse
faults are present in the quadrangle but could not be shown at the
scale of this map. Recent adjustment along normal faults in the south-
eastern part of the map area is indicated by scarps formed in alluvial
fans of Quaternary age. These scarps are better exposed outside of the
quadrangle on the eastern and southern extensions of these normal faults.

ECONOMIC GEOLOGY

Placer mining in the Norton Bay quadrangle has been localized on
Bonanza Creek, a small tributary near the mouth of the Ungalik River.

Some placer prospects were located on streams that drain west from
Christmas Mountain, but most of these placers do not appear to have
been worked. Scores of lode claims have been staked on Christmas
Mountain but with the exception of a little sulphide mineralization,
indications of profitable veins are few. (Smith and Eakin, 1911, p. 108).
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Geology compiled in 1955

estimated as at least 2,500 feet

Older metamorphosed sedimentary rocks
Quartzose, chloritic, carbonaceous, biotitic, feldspathic, and calcareous
schists intercalated with black slate, quarizite, and limestone. Bedding
poorly exposed
Described by Smith and Eakin (1911) as forming a series of massive,
slightly dissected hills with genile slopes covered with waste, and
devord atec:{ outcrops. Age given as pre-Silurian and no thickness
estim

Voleanic rocks
Chiefly basalt and andesite. Rarely rhyolite, tuff, chert, agglomerate, and
breccia. In some places flat lying or gently dipping and unaliered;
elsewhere highly folded, faulted, and altered, indicating that the rocks
are probably of several ages
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High-angle fault
Long dashes where approximately located; short dashes where inferred;
dotted where concealed; u, upthrown side; o, downthrown side

_/
Thrust or low-angle reverse fault
T, upper plate
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Anticline showing crest line and direction of plunge

Long dashes where approximately located; short dashes where inferred;
dotted where concealed
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Syncline showing trough line and direction of plunge
Long dashes where approximately located; short dashes where inferred;
dotted where concealed
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Dashed where approximal
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Overturned syncline showing trough line and direction
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Dashed where approximately located
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Strike and dip of beds
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Approximate strike and dip of beds based on
photointerpretation
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Strike of vertical beds
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X
Strike of vertical beds based on photointerpretation
o
Strike and dip of overturned beds
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Strike and dip of overturned beds based on
photointerpretation
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FIGURE 3. INDEX MAP SHOWING LOCATION OF THE NORTON BAY QUADRANGLE, ALASKA
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