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| NTRODUCTI ON

During the summer of 1982the R/'V KARLUK obtained data from both the
north and south sides of the southeastern bight of the Chukchi Sea, whose
inner part is known as Kotzebue Sound (Figs. 1-4). Geologically, much of the
bi ght is occupied by Hope Basin. Sofar as we know, this is the first time
that si de- scan sonar and high-resolution seismc-reflection data have been
obtained fromthe south side of the bight.

ENVI RONMENTAL  SETTI NG

The environmental setting, bathynetry, and sedi ment character of the
north side of the bhight were described in last year’s annual report, and in
this year's report we describe the setting of the south side only. The south
side of the bight is divided into two distinct regions: the barrier coast
bet ween Cape Prince of \Wales and Cape Espenberg, and Kotzebue Sound, the
enmbayment east of Cape Espenberq. The barrier coast is exposed to | arge waves
from the open Chukchi Sea to the north and west and to drifting pack ice,
wher eas Kot zebue Sound is relatively protected from large waves and drifting
pack i ce.

The tidal range is low (only 2.7 feet at Kiwalik, at the head of Kotzebue
Sound, and probably even lower to the west), and therefore tidal currents nust
be weak except in constricted inlets or straits. Very strong nontidal
currents flow through Bering Strait and affect the seafl oor near Cape Prince
of Wales, but currents el sewhere along the south side of the bight are weak

(Creager, 1963).
BATHYMETRY

No detailed navigation charts ara available for nost of the bight.
Detail ed bathynetric data on the south side of the bight are available only
for the area near Cape Prince of \Wales (National Ccean Survey Bathymetric Mp
1215 N-10). Elsewhere in the area, the nost detailed bathymetric map
available is that by Creager (1963).

SEDI MENT CHARACTER

The surficial sedinment of the coastal barriers between Cape Prince of
Wal es and Cape Espenberg is fine-grained sand, and the adjacent nearshore
waters are also underlain by fine-grained sand (Creager, 1963). In Kotzebue
Sound the surficial sedinent is nmostly nmud, but sand and gravel occur on the
beaches and in a narrow nearshore zone. The gravel occurs only in the
vicinity of bedrock cliffs, which are conmmon along the south and sout heast

sides of Kotzebue Sound, or in the vicinity of bluffs of Pleistocene sedinent,
whi ch occur on Bal dwi n Peninsul a.

KI VALI NA AREA

Data were obtained fromthe Kivalina area to suppl ement data obtai ned
| ast year (Hunter and others, 1982). The trackline extended from Kivalina to
a Point 26 km southeastward al ong the coastline and reached a water depth of
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as nuch as 18 m at a point 8 kmoffshore (Fig. 1) . Sedinment sanples indicate
that the boundary between sand and mud occurs at or near the boundary between
the relatively steep shoreface and the relatively gently sloping offshore
shelf, at a water depth of 11-13 m (about 1 km from shore). The sand cl osest
to shore is coarse and pebbly, but farther offshore the sand is fine grained.

Monogr aphs support last year's finding that ice gouges are fairly common
of fshore (Fig. 5) but rare at points closer than 1 to 3 km from shore.
However, this difference may result from the fact that gouges are nore easily
erased from sand than from nud by wave reworking. None of the gouges in the
Kivalina area were deeper than 0.3 m Mttled dark-toned patterns on
monogr aphs from nearshore areas were again found and are interpreted as
patches of coarse sand or gravel.

Uni boom profiles fromthe Kivalina show prom nent reflecting horizons to
depths of as nuch as 30 m(assumng a two-way sound velocity of 750n's) bel ow
sea level. Near Kivalina, the nost promnent reflectors are horizontal or dip
seaward |ess steeply than the seafloor. Near the southeastern end of the area
surveyed in the vicinity of Kivalina, in contrast, the reflectors dip seaward
more steeply than the seafloor; a shallow reflector dipped seaward about 1.7
m per km whereas a deeper reflector dipped as steeply as 10 m per km

AREA FROM CAPE KRUSENSTERN TO KOTZEBUE SHOAL

Additional data from the area between Cape Krusenstern and the large
shoal off Kotzebue were collected to supplenent earlier data (Hunter and
others, 1982). The trackline in this area reaches points as far as 18 km
of fshore, and the seafloor is nearly flat, at water depths of 12-16 m except
near the cape. Mbnographs show that ice gouging is mderate to intense near
Cape Krusenstern (Fig. 6) but becones less conmmon to the southeast, reaching a
m ni mum just west of the shoal off Kotzebue. Gouges deep enough to be visible
on the depth profiles are rare; the deepest gouge found was 0.5 m deep. The
dom nant trend of the gouges is northwest-southeast in nost of the area; those
of f Cape Krusenstern therefore tend to be parallel to isobaths.

Patterns thought to be caused by internal waves al ong pycnoclines in the
wat er colum are ‘visible on the nmonographs in this area (Fig. 7). such
features were found in other parts of Kotzebue Sound also, and care had to be
exercised to distinguish such features from sandy bedforns on the seafl oor.
Features that were found useful in identifying such patterns as internal waves
i nstead of bedforns are: (1) disappearance of the features when the side-scan
fish is |lowered beneath the pycnocline; (2) flatness of the bottom as seen in
a depth profile; (3) muddy character of the seafloor as denonstrated by
sanpl i ng; and (4) presence of distinct stratification in the water colum as
demonstrated by tenperature or salinity nmeasurenents. Identification of the
features shown in figure 7 as internal waves is based on -the first tw of
those criteria.

SHOALS AND CHANNEL NEAR KOTZEBUE
Data from the shoal and channel just offshore from Kotzebue (Fig. 2) were

collected to supplement data collected in previous years (Hunter and others,
1982). Geologically, this shoal is an ebb-tidal delta, forned at the point
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where ebb-tidal currents from Hotham Inlet (plus river outflow fromthe Kobuk
and Noatak Rivers) spread out into Kotzebue Sound and deposit their sediment
load. In part, this shoal may represent the shallow offshore platform of an
arctic river delta, for such platforns seemto be typical of arctic rivers
such as the Yukon and Colville.

A sedinment sanple from the shoal platform consisted of fine-grained sand
whereas a sanple from the adjacent channel floor was an organic-rich mnud
Anot her sanple from the sloping westerm margin of the shoal was sandy mnud
Furrows visible on monographs (Fig. 8) were found in the channel, as in a
previous survey (Hunter and others, 1982), and a current-generated origin of
these features is even nore strongly favored than before. Very sinilar
features have recently been found in a nuddy tidal channel in South San
Franci sco Bay, California, where an ice-gouge interpretation is inpossible.
Apparently such furrows are common where a cohesive mud bottomis affected by
strong unidirectional or dianetrically opposed currents. |ce gouges are
fairly commmon on the sloping western margin of the shoal. Mst of these trend
more nearly at right angles than parallel to isobaths. The deepest gouge
found was 1 mdeep (Fig. 9).

SOUTHEASTERN KOTZEBUE SCOUND

Data were collected for the first time from the southeastern part of
Kot zebue Sound and from the water bodies connected to it: Chanisso Anchorage
Eschscholtz Bay, and Spafarief Bay (Fig. 3). These subsidiary bays reach
water depths of 10 to 15 m

Ice gouging is apparently rare in this area; only one shallow (less than
, 0.3 mdeep) gouge was found on nonographs. Cl osely spaced, parallel lineations
were found trending northeast-southwest at the east end of Chamisso Anchorage
(the strait joining Kotzebue Sound and Eschscholtz Bay), but these features
are probably current-generated furrows rather than ice gouges

Uniboom records fromthis area show a nmultitude of reflecting horizons.
Many Of these are delta-like foreset layers confined to a zone between
relatively flat-lying upper and |ower boundaries (the upper boundary is
comonly the seafloor) . At the east end of Chamisso Anchorage, the delta-like
buildout has not filled the deeper water body beyond, so that the youngest
foreset layer forms the sloping part of the seafloor between the shallow
platformto the west and the deeper basin to the east (Fig. 10). This delta-
i ke body of sediment is obviously not a river delta; it nust have been
forned by tidal or other marine currents flow ng through Chani sso Anchorage

G her delta-like bu.ildouts 5 to 15mthick occur in the area, but differ
fromthe one at the east end of Chamisso Anchorage in having filled their
basi ns conpletely, so that they now |lie beneath a flat seafloor. Mst of the
delta-l1ike sedinment bodies were built out toward the centers of the bays in
which they occur (Figs. 11-13). For exanple, the areas in the vicinity of
Chamisso | sland (on the northwest side of Spafarief Bay) were built out to the
east or south, towards the niddle of Spafarief Bay. Those on the mainland
side (southeast side) of Spafarief Bay, on the other hand, were built out to
the northwest. The buildouts in the vicinity of cChamisso |sland can probably
be explained in the sane way as the one at the east end of chamisso Anchorage,
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but the ones on the nminland side of Spafarief Bay can not be expl ai ned
wi thout additional data.

The parts of the uniboom records with distinct subbottom reflecting
hori zons change abruptly in nany places to records with no visible reflectors
(Figs. 11-13). The lack of seismic penetration in the latter areas nay be
caused by gas-charged sedinment.

SOUTHERN XOTZEBUE SOUND

Several lines were run along the southern edge of Kotzebue Sound between
CGoodnews Bay on the west and xiwalik Lagoon on the east. The seafloor in much
of this area is characterized by a relatively steep, narrow, rocky or gravelly
nearshore zone which abruptly gives way at a water depth of 6-7 mto a nearly
flat offshore zone in which water depths reach 10-11mat distances of 5-8 km
of fshore. The offshore sedinent is nud or sandy nud.

I ce gouges were rarely seen on nonographs from southern Kotzebue Sound.
None of those seen was deep enough (0.3 m to be visible an depth profiles.
Nearshore areas had a dark, nottled appearance on nonographs, due to either
gravel ly sediment or rock outcrops (Fig. 14). Internal waves were visible on
the nmonographs locally. Measurenents of tenperature and salinity at one such
poi nt reveal ed a pycnocline in which the tenperature and salinity changed from
14,7°C and 24,2 ppt at a depth of 6 mto 1.5% and 31.4 ppt at a depth of 8 m

Several subhorizontal reflecting horizons were visible on uniboom records
fromthe area, at depths of as much as 30 mor locally even 60 mbeneath sea
|evel. At their shoreward ends, the shallower reflectors can be seen to curve
upward abruptly, suggesting wave-cut shoreline bluffs. The shallowest and
best defined of these shoreline angles occurs very close to the present
shoreline (1 or 2km offshore) at a depth of about 12m below sea level.

CAPE ESPENBERG AREA

Lines were run from Cape Espenberg to as far as 12 km west alongshore and
to as far as 6 km offshore (water depth 18 m). A series of longshore bars and
troughs extends 1.0-1.4 km offshore, bet beyond these bars the seafloor slopes
of fshore very gently and snoothly. Sanpling indicates that the transition
from nearshore fine-grained sand to offshore nud occurs at a water depth of
about 13 m Very few ice gouges were visible on nmonographs. The few gouges
visible were narrow, indistinct, no nore than 0.3 m deep, and restricted to
areas more than 4 km offshore.

Subhorizontal reflecting horizons were visible on uniboom records to
depths of 30-40 m below seal evel. (One proninent reflector, which dips
seaward | ess sleeply than the seafloor, merges with the seafloor at a water
depth of 14-15 m

SHISHMAREF AREA
Lines were run from the sout hwest entrance of Shishmaref Inlet to the

town of Shishmaref and to a point 12kmoffshore, where the water depth was 15
m Sanpling reveal ed a nearshore zone of fine-grained sand extending to a
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Fig. 1. 1982 tracklines of the R/'V KARLUK in the southeastern chukchi Sea.
Detail ed maps of |ocal areas are shown in figures 2, 3, and 4

water depth of about 8 mand, farther offshore, a zone of nuddy sand extending
to a depth of at least 15 m No ice gouging or other features were seen an

nonographs from the area. Several nearly horizontal reflecting horizons can
be seen at depths of as nuch as 60 m bel ow sea |evel on uniboom records.

PRINCE OF WALES SHOAL AND VIC NITY

The area in the vicinity of Prince of Wales Shoal was surveyed in
nmoderate detail (Fig. 4). The shoal itself is a long, narrow sand body that
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extends north-northeastward from the shoreline just north of Cape Prince of
Wales. It is conmposed of sediment that was swept northward through Bering
Strait and then deposited at the lateral margin of the strong current core
where the flow ceases to be confined by the shoreline of the strait. Between
the shoal crest and the northeast-trending shoreline is a northward-w dening
and northward-deepening crotch-like trough. The shoreline is forned by a
barrier that separates Lopp Lagoon from the open water to the northwest.

Rel atively detailed bathynetric mapping of the shoal and adjacent areas is
avail able on National Ccean Survey Bathymetric Map 1215 N-10.

The bathymetric map reveals a conplex system of nearshore bars and
troughs in this area. The outernost longshore bar is about 1 km offshore and
has a water depth of 4-6 malong its crest. Landward of this bar is a trough
that has a water depth of 7-8 m and the relief fromtrough axis to bar crest
is as nuch as 4 m The bars are not long and continuous but rather broken
into short segments by channels cutting across them (rig.15). Sanpling
indicates that the bars and adjacent beaches are conmposed of fine-grained
sand.  Undoubtedly bars such as these nust change in formrapidly. Mnographs
reveal dark nottled patterns in many of the troughs (Fig. 15); these probably
represent current-scoured surfaces cut into cohesive mud or partly
consol i dated sedinment, but additional sanpling is needed for confirmtion.

The crestal platformof Prince of Wales Shoal is conmposed of fine-grained
to very fine-grained sand (McManus and Creager, 1963). No ice gouges or other
features were seen on nonographs fromthe crestal platformof the shoal or on
the very gentle landward sl ope east of the crest. One faint ice gouge was
seen at the western edge of the crestal platform On the relatively steep
western slope of the shoal, a linear pattern formed by ice gouging or current
scour is visible on nonographs (Fig. 16).

In the crotch-like trough between the shoal and the shoreline is an area
of irregular ridges and troughs These features have areliefof2to4mfrom
ridge crest to trough bottom a spacing of about 400 m between ridge crests, a
nort hwest - sout heast trend, and northeast-facing slopes that are steeper than
sout hwest-facing slopes (Fig. 17). A sanple froma ridge crest was fine-
grained sand, whereas a sanple from a trough was sandy nud. Mnographs show
dark nottled patterns fromthe troughs (Fig. 18), suggesting that the nud is
an ol der deposit that is being scoured by curents. The ridges are probably
current-produced sand waves, though many of them differ from nore typical sand
waves in being relatively wide, flat-crested ridges separated by narrow
troughs rather than roughly triangular features. The currents that forned the
features were directed toward the northeast.

Just north of the westernmost bul ge of shoreline, which is located just
north of Cape Prince of wales, is an area of sand waves at water depths of 4
to 8 m on the narrow shelf between shore and the relatively steep slope that
descends to the floor of Bering Strait. These sand waves have a relief of 2
to 4 m a spacing of about 500 m a northeast-southwest trend, and southeast
sides that are steeper than northwest sides (Fig. 19) . A sanple indicates
that the sand waves are conposed of fine-grained sand. The asymetry of these
sand waves clearly indicates that they were formed by southward-flow ng
currents. This is surprising, for the currents through Bering Strait are
predom nantly to the north. The southward flow that produced the sand waves
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Fig. 2. 1982tracklines of the R'V KARLUK in the vicinity of Kotzebue.

may be a local countercurrent in the area where the main northward current
separates from the coast; current neasurements are needed to test this
hypot hesi s.

Uniboom records fromthe crestal part of Prince of Wales Shoal show
poorly defined subhorizontal reflecting horizons in the upper 15 m of the
sedinent. A strong, nearly horizontal reflector can be seen beneath the
western slope of the shoal, at a water depth of 38-45 m (Figs. 20-21). This
reflector nerges with the seafloor to the west and cannot be traced as far
east as the shoal crest.
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Fig. 9. Depth profile (top) and sonograph (bottom of ice gouges on the
western slope of the shoal off Kotzebue. Line 21, time: 1757-1801.
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