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The geologic map of Hooper Bay quadrangle is one
of several presenting the results of regiona) mapplng
in the lower Yukon-Norton Sound region, western
Adaska. Fieldwork in the quadrangle was done by heli-
copter in 1961 and (963, and was concerned primarily
with the bedrock, The surficial deposits have heen
mapped largely through the interpretation of aerjal
photographs,

The writers wish to acknowledge the efficient fleld
assistance of Thomas P, Miller in 1963 and to thank
the U.S. Alr Force for the use of their fac¢ility on Cape
Romanzof as a base of operations in 1963,

Bedrock

Bedrock exposed in the Hooper Bay quadrangle con-
sists of sandscone and siltstone, granodiorite, and
basalt.

Sangdstone and siltstone

Sandstone and siltstone (K8) crop owt wn at least
three places in the Askinuk Mountains., They ave sur-
rounded by intrusive rock and are apparently roof
pendants in the granodiorite pluton which makes up
most of the Askinuk Mountains, The mountains have
not been examined in detail and may contain other
small areas of sedimencary rocks.

The interbedded sandstone and siltstone comprise
roof pendants which have been thermally metamor-
phosed and have acquired a hornfelsic texture, The
eaatern roof pendants are pyritized, and therocksare
statned yellow with iron oxide. No pyrite was nored {n
the western pendant. Metamorphic minerals in the
western pendant include small crystals and blebs of
magnetite, red-brown biotite flakes, and hypersthene,
No biotite was identified in the eastern pendants, but
the rocks contain microscopic needles of amphibole
and maguedite,

No fossils have been found in these rocks. They are
assigned a Cretaceous age because they are similarto
Cretaceous rocks in the adjoining Kwiguk quadrangle
which contain fossil plants and invertebratcs of Albian
or Cenomantan age. They are obviously older thanthe
granodiorite plucon, which is of late Cretaceous age
(see table of age determination for biotite).

Granodiorite

A granocdlorite pluton (Kg) crops out over anavea of
at least 200 square miles in the Hooper Bay quad-
rangle. Ceophysical data suggest that the exposed
rock may be part of a large intrusive body underlying
an area of 1,000 to 1,400 square miles

The gronodiorite is light gray and medium 1o medium
coarse grained. Near the roof pendants it tends to be
finer grained, darker gray, and somewhat porphyritic.
l.ocally it conrains more or less well-defined, fine-
grafned dark-gray areas which are partly assimilated
{nclusions of country rock. Scattered fragments of fine~
grained porphyritic rock suggest that thegranodiorite
{e cul by dikes of intermediate composition, Aside
from these manor differences, the intrusive body ap-
pears o be homogeneous, 1t consists of eshedral and
subhedra} plagioclase of oligoclase-andesine composi -
tion with foterstitial orthoclase and quargz. Blotlte and
hornplende occur inabout equal amountsandare 60me-
what chloritized. Accessory minerals include ephene,
apatite, and magnetite, Some of the feldspar is slightly
serlcitzed.

The granodiorite is cuf by at least two well-defined
sets of fracrures, the most conspicuoua of which {8
about parallel o the ground surface, These sheeting
fractures probably resulied from load relief through
the erosion of overlying rock. They are sowell devel-
oped {n some exposuresthatfroma distancethe grano-
diorlte resembles horizonially layered sedimentary
rock, The rock is z2lso broken by at leasr one sger of
vertical fractures trending about easr-west, The inter~
sectlon of the vertical and horizontal gets of fractures
has Jocally produced rectangular blocks of granodiorl(te
2 1o 4 feet wide and thick and 10 to 20 feert Jang,

The potassium-argon age of the biotite was deter-
mined by Marvin Lanpheretobe 78,7 + 4.0 millionyears
(see table 1), According to recent compilations of the
geologic time scale (Kulp, 1961, p. 1107)the age of the
granodiorite is Lare Cretaceous.

Basalt

Basalr (Qb) forms Ingrisarak Moumtain, a volcanic
vent, and also craps out near the eastern edge of the
quadrangle on rhe flank of a gsimilar vent in the ad-
Joining Marshall quadrangle. Red and black fragments
of baealt scoria are widespread in both gareas, but no
rock was found in place.

'The fragments have not movedfar;they are angulax,
unweathiered, and commonly show ropy flow features.

The basalr consisis of scattered phenocrysts of py-
roxene and olivine in a fine-grained matrix.

The basalt is assigned a Quaternary age because It
{s very fresh appearing and because the volcanic vents,
although modified, are still physiographlcally
expressed, Paleomagnetic measurements on oriented
specimens from similar vojcanic vents intheadjoining
Marsghall and Xwiguk quadrangles show that thebasgalt
s normally magnetized. The physiographic expressajon




and normal magneric polarity suggesats that the basalr
was extruded during the latest (Brunhes) normal po-
larity epoch (Cox and others, 1964, 1965)., Recent
studies (Dalrymple and others, 1965, Doell and others,
1906) indicate that the Brunhes epoch began abour
0.7 million years ago,

ﬁt; ucQre

The granodiorite pluton contalng seéveral northwest -
(rendfng lineaments which are interpreted as fault
traces, The sense of movement on the faults la not
known, buc they paraltet numerous faults in the Kwiguk
quadrangle 130 to 200 miles northeastward, some of
which show lefi-lateral displacement. However, one of
the traces in the Asklnuk Mountaing crosses a roof
pendant without apparent displacement,

Ingrisarak Mountain I8 traversed by an indistiner,
rorthwest-trending lineament which ig incerprered as
a posslble faulc trace because [t parallels the well-
defined lineaments inthe intruslve rocks of the Askinuk
Mountains.

Surftcial deposite

The surficial deposlts in the Hooper Bay quadrangle
are mostly fluvial, but include small areas of glaclal
deposits in the Askinuk Mountains, The fluvial deposits
include both old coastzl-plain deposits and deltaic
deposits lajd down by the ancestral Yukon River and
fts distributaries, Locally the fluvial deposits have
been reworked by ocean currents and wind to form
beaches, bars, spita, and dunes,

Except for the glacial and colluvial deposits in the
Askinuk Mountains rhe surficial deposits are mostly
silt and fine sand with admixed woody materiai,

Deposgitsa mapped as old alluvial deposits sourh of
Kokechik Bay are apparently the westernmost remnant
of a coastal plain which rises gently eastward toward
the mountaing. The area mapped a9 old flood-plain
deposite north of the Askinuk Mountains Is probably
parc of an apcient delra of the Yukon River, The trend
of ancient abandoned river channels inthearea east of
the Hooper Bay quadrangle suggeste thar part of rhe
area south of Ingrisarak Mountain may also have been
an ancient delta of rhe Yukon River.

Permafrost is present in most of the depositsg and
apparently extends to a depth of 200 to 300 feer. Sur-
flcial thawing of the deposits has produced mostof the
myriad lakes,

Local examination of the deposits shows that they
cannot be easlly subdivided onthe basis of composition
or texture. However, they can be subdivided and mapped
on the basis of physiographic expression and origin
through the study of topographic maps and air photos.
Except for the glacial and coliuvial deposits, the six
map unitd more nearly mark stages inthe evolution of
the delta regton rather than lithologic differences, The
map units are commonly sharply defined by erosjonal
acarps, but olsewhere there are rransitional stages,
and the contacts have been arbitrarily drawn,

The maximum thickness of the deposits is not known,
Bedrock '"istands" within the quadrangie suggeststhat
the thickness i8 highly variable. On Napatuk Creek,
about 71 miles southeast of the quadrangle, drilling
operadtions penetrated as much as 1,000 feet of uncon-
golidated deposits.

The age of the surfictal depogits ranges from Plels-
tocene t0 Recent. There are unconfirmed reports of
foasil bones found near Hooper Bay village, but the age
and identity of the bones are not known. Fossil mam-
moth remains have been found {n the upper part of the
old alluvial deposits elsewhere in the delta region. If
the fossile have not been recencly reworked, the
depoasite are at least 10,000 years old, because the
mammoth became extinct about 10,000 years ago
(Heater, 1960), Wood abtalned at a depth of about 600
feet in a hole drilled S miles weat of Bethel (about 110
miles southeaat of the Hooper Bay quadrangle)yietded
a carbon-14 age of more than 34,000 years (Jves and
other, 1964),

OMd alluvial deposits

Old alluvial deposits (Qoa) consiar chiefly of silt and
aand accompanied at depth by ciay ard minor amounts
of fine gravel. Locally they contain peat and fossil
mammal bones., They are the oldest coastal-plain
deposits and are probably mostly fluvial with some
wind-reworked deposlts,

The drilier's logof a water well drilled by the Alaska
Native Service at Hooper Bay village to adepth of 349
feer shows 65 feet of unfrozen ground underlain by 70
fear of ice underlain by 201 feer of frozen muck and
ailt with sand layers. The well bottomed in 12 feet of
unfrozen clay containing a 1-foot Band layer,

The deposits form an undulating, barren, tundra-
coverad plain pitted by many smaltl thaw lakes. The
plain is separated from younger deposits by steep out-
ward-facing gcarps 10 to 30 feet high, The average
elevation of the plain is 30 to 70 feet above sea level
and only locatly are there isolated pointg 100 to 128
feet high. The plaln extends from Dall Point on the
west to just beyond the east edge of the quadrangle,
Isolated remnantg of the plain In the vicinity of the
Kokechik River show that the plain formerly extended
northward at least tothe Askinuk Mounrains. Ix probably
algo exrended far south of Ingrisarak Mountainbuthas
been removed by the ancient channel of the Yukon
River.

Glactal and colluvial deposits

Glactal and colluvizl deposits (Qge) consist mostly of
sand, gravel, boulders, and angular talus blocks, The
unit also includes 2 minor amount of fan gravel, These
poorly sorted deposits typically occur on the flanksand
jn the valleys of the Askinuk Mountalns,

A well drilled by the Air Force at the airstrip on
Cape Romanzof penetrated glacisltilland granite slide
rock to a depthof 96 feer (J. R. Willlamg, written com-
munication, 1963).

The age of the glacial depositg is pot known but they
probably were laid down during one of the earlier
glacial intervals when sea level was lowey andthe sea
coget waa 200 to 300 miles farther weat (Hopkins, 1959).
The age relationship of the glacialdeposits andthe old
alluvial deposits is unknown in the Hooper Bay quad-
rangle because the two units have not been found in
contact. In the map explanationthetwounitaare shown
a9 being about the same age because both are overlain
by younger estuarine and flood-plain deposits. In the
valley of the Kwinhagak River, about 200 mlles south~
eastward, the old coastal-plain depositsareincisedby
outwash channels and overlain by glaciat deporits



{Hoare and Coonrad, 1961), The modiffed physiographic
expression of thege glacial deposits and outwash chan-
nels suggests rhat they may be early Wisconsin (b age,
They were almost certainly preceded by a yet older
and more extensive glacial advance which wasprobably
older than at least the upper part of the old coastal-
plain deposits. These wwo older glaciai-advances were
succeeded by two or more younger advances which left
less modified deposits in the upper valley of the Kwin-
hagak River,

The glacial deposits in the Askinuk Mountaing were
probably lald down during one of the earlier glacjal
intervals, because they are highly modified and largely
overlain by colluvial deposits, Also the glaciated as-
pect of the mountains has been greatly modified or
erased by stream erosion and mass wastage by frost
accion,

Old flood-plain and delta deposits

The deposits mapped as old flood-plain and delta
depoeits (Qof) are chiefly silt, sandy silt, and bog
depogits. Comparable deposits east of the Hooper Bay
quadrangle occupy former channets anddistyibutaries
of the ancestral Yukon River. Theseoldchannels incige
the old atluvial deposits and probably were cut when
sea level was considerably lower than at present,

In the Hooper Bay quadrangle the origin of the old
flood-plain and delta deposits is mot quite <o clear,
North of the Askinuk Mountains they areprobakly part
of an old subdelta of the Yukonbecause they form part
of a large arcuate area which is 20 to 25 feet above
sea level and well above the adjoining younger alluvial
deposits. The subdelta wasprobably formedby a ma jor
diatributary of the ancestral Yukon River which flowed
across the northwest corner of the Marshall quad-
rangle about 20 mileg farther east, South of the Askinuk
Mountalns the: unit may alse be mostly deltaic or es-
tuarine deposits related to the ancestral Yukon, It
probably also Inciudes areas where the old alluvial
deposits have been stripped off and reworked by minor
distributaries of the ancestral Yukon,

The top of the old flood-plain and delts deposiis is
generally 10 to 25 feer above sea level. They are sep-
arated from the preexisting old alluvial deposics by a
sharp scarp. They are commmonly separated from
younger ‘estuarine and beach deposits by a low scarp
but locally are transjtional. The surface of the deposits
ia characterized by countless small lakeg, s few large
lakes, and numerous meander scars and abhandoned
stream channels,

Moat of the unit ig probably Pleistocene In age; some
may be Recent,

0Old beach deposits

Sllt and sandy silt mapped as old beach deposits
(Qob) fringe the old flood-plain and delta deposits both
north and south of the Askinuk Mountains. The old
beach deposits are characrerized by beach ridges which
regemble cherlers (Gould and McFarlan, 1939, p. 263,
264) but are made of the same fine material as the
{ntervening swales,

In the Bouthern area the beach ridges have been
largely destroyed by thé development of thaw lakes,
The deposite are mostly 6 to 10 feer above gea level
and separated from che preexisting old flood-plainand
delra deposits by a low scarp.

In the northern area the beach ridges are better
preserved and most ofthem are probably younger, They
constitute the gouthern end of a belt of beach ridges
about 65 miles long which extends northeastward
across the Black quadrangle, They are as much ag 25
feet above sea level in e west but are progressively
lower and less well preserved eastward where chey
apparently grade into old deltaic deposits of this map
unit.

The probsble orjgin and age (lessthan3,00010 5,000
years) of the northern group of beach ridges ia dis-
cuased in the text accompanying the geologlic map of
the Black and Kwlguk quadrangles (Hoare and Condon,
1966). The source of the material for ming che southern
group of the beach ridges is not known, They are ap-
parently younger than the old flood-plain deposits on
the east and older than the deposits which flank them
on the west. They probably formed after sealevel rose
to abour its present helght 3,000 to 5,000 years ago
(Hopkins, 1959, p. 1525; Gould and McFarlan, 1959,
p. 264; Coleman and Smith, 1964) and are approxi-
mately as old as the northern group of beach ridges,

Estuarine deposits

Iistuaxine deposits (Qe) consist of fluvia$ silc and
gandy gilt which has been reworked and redeposited by
ridal currents and wave action. They surround numer -
oug residual "islands" of the older deposits, many of
which are too small ro show onthe geclogic map, East
of Angyoyaravak Bay they include several low, obscure
ridges which may be old beach ridges, Most of them
were laid down In relatively quiet brackish estuaries
and around the sides and heads of bays. They range in
elevation from 3rto 10 feet above sea level, slope gently
seaward, and are now generally above normal ride
range., Low scarps separate them from present tidal
flats and from old beach deposits and old flood-plain
and delra deposits, East and north of the Hooper Bay
quadrangle, however, they extend far inland informer
estuarine channels of rhe ancestral Yukon and merge
with the old flood-plain and delta deposits.

The estuarine depositg are pitted by Innumerable
tiny thaw lakes and traversed by many emall straight
streamg and a few large meandering streams. At cheir
contact with the pregent-day tidal mud flatgs on the
northeast side of Hooper Bay, there are five or six
small conical moundsperhaps 10to20 feet high, Photo-
interpretation suggests that they ave efther mud vol-
canoes or pingos.

The oldest of the estuarine deposits were laid down
in che former mouths of ancestralchannels of the Yukon
River, Deposition probably began wich the rise in sea
tevel following a major glacial interval and has con-
tinued up to the present. Most of the deposits probably
poBudate the latest rise (n the sea level which ended
3,000 to 5,000 years ago (Hopkins, 1959, p. 1525; Gould
and McFarlan, 1959, p. 264; Coleman and Smith, 1964)
but some may date from earlier high stands of sea
level.

Young beach deposits

The silt, sand, and sandy silt mapped asyoung beach
deposits (Qyb) transported and deposited predomi-
nantly by ocean currents, although some wind-
reworked material is included. They form narrow
beaches on some of the headlands, bay mouth splts,
barg, and islands, The deposits probably represent



a very small part of the great amount of alluvium
being deposited in the Bering Sea by the Yukon River
about 30 miles north of the Hooper Bay quadrangle.
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