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Geology mapped by J. C. Moore, 1969-70; assisted by
D. Grandstaff, 1969, and H. Kelsey, 1970. Geology
of Little Koniuji Island and adjacent small islands
compiled from Burk (1965)
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DESCRIPTION OF MAP UNITS

ALLUVIUM — Gravel, sand, silt, and clay. Includes deposits of
beaches, bars, spits, streams, and marshes

BEDROCK

13;'1*’%‘:3- GRANODIORITE — Discordant predominantly light-gray medium-
grained biotite granodiorite with minor quartz monzonite. Hypidio-
morphic granular texture; local development of potassium feldspar
phenocrysts as much as 1 cm long. Minor hornfelsing, usually
extending no more than 500 m from contact

SHUMAGIN FORMATION — Interbedded sandstone and mudstone.
Sandstone is medium to very fine grained, highly indurated,
medium light gray to medium dark gray, weathering to lighter
grayish, greenish, or brownish hues. Interbedded grayish-black
mudstone weathers to lighter grayish and brownish hues. Sandstone
forms massive units 1-20 m thick or bases of graded beds generally
less than 2 m thick. Dragmarks and flute casts occur on soles of
massive sandstone beds and graded beds. Sandstone locally shows
interformational breccias composed of mudstone clasts. Includes
interbedded sequences of thin (average 10 cm) mudstone-rich
graded beds, rare hypabyssal dikes, and very rare thin light-tan to
light-green volcanic ash beds.

Mudstone-rich member; includes large areas characterized by more
than 80 percent thin mudstone-rich graded beds

Contact — Approximately located

Fault — Dashed where approximately located; short dashed where
inferred; queried where uncertain; dotted where concealed. U,
upthrown side; D, downthrown side

Anticline — Showing crestline, direction of dip of limbs, and direction
of plunge. Dashed where approximately located; queried where
existence uncertain; dotted where concealed

—+——P Normal
—4—p  Overturned

Syncline — Showing axis, direction of dip of limbs, and direction of
plunge. Dashed where approximately located; queried where exist-
ence uncertain; dotted where concealed

——t——-) Normal
—-ﬁ-—* Overturned

Strike and dip of beds — Ball indicates top of beds known from sedi-
mentary features

—= Inclined
e 420 Overturned
= Vertical — Ball on top side
s Irregular
Strike and dip of F; cleavage
e G Inclined
— = Vertical
Strike and dip of parallel cleavage and bedding
= Inclined
s Overturned (bedding)
Bearing and plunge of minor folds
== F) 1 fold
— F5 fold
_ 2 Bearing and plunge of F; pencil lineation
Strike and dip of joints
£ Inclined
—-— Vertical
= Direction of top of beds — Shown in section only

° Fossil locality

GEOLOGIC SUMMARY

INTRODUCTION

The outer Shumagin Islands are underlain by a thick sequence of
interbedded sandstone and mudstone intruded by a granitic batholith.
During the summers of 1969 and 1970, 4 months was spent intensively
studying the lithology and structural geology of these rocks. Because
of complex deformation, monotonous stratigraphy, and time limita-
tions, only gross lithologic subdivisions were mapped within the
sequence of sandstone and mudstone. However, detailed structural
data were collected from excellent seacliff exposures. This map presents
a complete statement of some data used in more interpretative reports
(Moore, 1972, 1973a, 1973b) and provides a basis for further work.

Previous investigations in the outer Shumagin Islands include an
aerial reconnaissance by Grantz (1963) and a more detailed study by
Burk (1965). Both workers correctly mapped the distribution of rock
types. In addition, Burk recognized the dominant northeasterly struc-
tural trend and the fact that most of the sandstones were derived from
volcanic rock.

The data presented here have been abstracted from a Ph.D. thesis
submitted to Princeton University. The field work was supported by
the U.S. Geological Survey, Mobil Oil Corp., Atlantic Richfield Co.,
and Princeton University. C. A. Burk and F. B. Van Houten gave
generous assistance in all phases of this work. My thanks to D. L. Jones
for identifications of macrofossils. David Grandstaff and Harvey Kelsey
provided excellent field assistance. G.Plafkerand S. H. B. Clark reviewed
the map and with George Moore extended the author’s perspective of
Alaskan geology. William Hollingsworth, Hazel Reed, Jim Moritz, and
the staff of Wakefield Fisheries helped to arrange many logistic
details critical to the completion of this map.

BEDROCK UNITS

SHUMAGIN FORMATION

Burk (1965, p. 63-71) first applied the name Shumagin Formation to
interbedded sandstone and mudstone of the outer Shumagin Islands.
The typical exposures on Nagai Island are considered its type area. Its
type section is considered to be Burk’s (1965, p. 183-185) section on
the north shore of Falmouth Harbor. The Shumagin Formation can be
divided into two facies and members, massive sandstone and mudstone-
rich graded beds. Large concentrations of thin graded beds rich in
mudstone occur in a northeast-trending belt, which extends from the
landmass north of Saddler’s Mistake, Nagai Island through Turner,
Bendel, Spectacle, and Big Koniuji Islands. Small mudstone units crop
out on the central and northern parts of Nagai Island, but they were
not mapped during this investigation. In general, the percentage of

mudstone-rich graded beds in a given exposure increases from north-
west to southeast. This change may result from exposure of a lower
stratigraphic level of the Shumagin Formation or a lateral facies change.
The lack of continuity between outcrops and the overturned folds
prevent a clear choice between these possibilities.

Sandstone of the Shumagin Formation is volcanic arenite with
slightly less than 10 percent matrix. The average composition of 27 mo-
dally analyzed samples is 21 percent quartzose grains, 28 percent
feldspar grains, and 51 percent lithic fragments, of which 94 percent
are of volcanic origin. Potassium feldspar accounts for only 8 percent
of the total feldspar; chert makes up 13 percent of the quartzose
grains.

Neither the top nor the base of the Shumagin Formation is exposed
in the map area. Complex deformation precludes reliable estimates of
overall exposed thickness. However, a section 3 km thick was measured
by Jacob’s staff along the northern shore of the unnamed bay south of
Em  Har ) SRR A e e———

Inoceramus kusiroensis collected from the Shumagin Formation
establishes the age of these rocks as Late Cretaceous (Maestrichtian)
(Jones and Clark, 1973). Identical fossils occur in the lithologically
similar rocks in the Kodiak Islands and on the Kenai Peninsula (Jones
and Clark, 1973). '

GRANODIORITE

Contact relations and the internal structure of a granodiorite were
briefly studied. We discovered no evidence of significant protoclastic or
post-intrusive mineral fabric, although joints are pervasive. Grantz
(1963) and Burk (1965) include some information on the petrology
of this intrusive body; Burk reports K-Ar age determinations of 56 m.y.
for a rock collected from the head of the unnamed harbor south of
Falmouth Harbor, and 57 and 64 m.y. for samples collected at Granite
Point in Sanborn Harbor. Arthur Grantz collected a sample of the
granodiorite from the northern shore of Simeonof Island that yielded a
K-Ar age of 58.4:3.0 m.y. (M. A. Lanphere, oral commun., 1970).

STRUCTURE

Within the map area, the Shumagin Formation is tightly folded
everywhere along axes trending generally northeast. Two periods of
deformation have been recognized, the earlier of which accounts for
the major northeasterly structural fabric.

The geometry of the major early folding is reflected by attitude
patterns as shown on the map, cross sections, and stereographic pro-
jections. Cross sections were constructed by simple projection of sur-
face attitudes; no attempt was made to show possible tectonic thinning
of beds and minor thrusting associated with the overturned folds.

The F; folds include all mapped major folds and abundant minor

structures. F; folds are distinguished by axial-plane slaty cleavage.
Locally, the cleavage fans in a divergent sense (Ramsay, 1967, p. 405),
although the overall correlation of axial planes and cleavage is excellent
(fig. 1). This cleavage shows all stages of development from subtle
orientation of clay minerals across bedding to pronounced slaty
parting. The intersection of cleavage and bedding locally forms a
crude pencil lineation. Space limitations prevented including most
measurements of fold axes, lineations, and cleavage on the map. Data
on minor structural features are compiled in figures 1 and 2.

The F, fold structures are much smaller and much less pervasive
than the F; folds. I was unable to trace any map-scale F, folds,
although attitude trends in some areas suggest their presence. More
detailed work may well outline large F» structures.

Criteria for distinguishing F, folds include folded F; cleavage,
kink or chevron style, and northwesterly trend. Deformation of the F;
cleavage clearly indicates that the 5 folds postdate F; structures. The F;
or F, affinity of a few folds could not be determined, so these data
are not included on any of the projections. A stereographic projection
(fig. 2) of all F, fold axes reflects their crude northwesterly trend.

The rocks of the outer Shumagin Islands are pervasively faulted.
However, these structures could be traced only along topographic
lineaments or at the contact between the Shumagin Formation and
the intrusive granodiorite.
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FIGURE 1. — EQUAL-AREA LOWER-HEMISPHERE PRO-

JECTIONS OF F, STRUCTURAL ELEMENTS: 4, 111
FOLD AXES AND 42 LINEATIONS. CONTOURS AT
1, 5, AND 10 PERCENT. B, 111 POLES TO AXIAL
SURFACES. CONTOURS AT 1, 5, 10, AND 15 PER-
CENT. C, 299 POLES TO CLEAVAGE. CONTOURS AT
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1,5, 10, AND 15 PERCENT.

Base from U.S. Geological Survey
Port Moller (A-1), Simeonof Island (D-4),
Stepovak Bay (A-6, A-5, B-6), 1963



