| NVESTI GATIONS OF BELUKHA WHALES I N COASTAL WATERS

OF WVESTERN AND NORTHERN ALASKA

DI STRI BUTI ON, ABUNDANCE, @ AND MOVEMENTS

by

@ enn A Seanan, Kathryn J. Frost, and

Lloyd F. Lowy

Al aska Departnent of Fish and Gane
1300 Coll ege Road
Fai r banks, Alaska 99701

Final Report
Quter Conti nental Shelf Environmental Assessnent

Research Unit 612

Novenber 1986

153

Pr ogram



TABLE OF CONTENTS

Section Page
LISTOF FIGURES . . . . . . . . . . e e s o s o » = 157
LIST OF TABLES . . . . . . . . . . s « o o o « « & 159
SUMMARY . . . 161
ACKNO/\LEDGEI\/ENTS e e e e e e e e 162
WORLD DI STRIBUTION . . . C e e e e . e 163
GENERAL 1DISTRIBUTION | N ALASKA s e e e e e e s 165
SEASONAL DISTRIBUTION IN ALASKA. . . . « . « . « & 165
REG ONAL DI STRIBUTION AND ABUNDANCE. . . . . . . . 173
Nor"th Aleutian Basin. . . « ¢« « v ¢« « « « &+ « 173
Saint MatthewHall Basin. « . « ¢« + « + « . . 180
Saint George Basin. . . .« ¢« .« ¢« . ¢ . 0 . 184
Navarin Basin . . . . « v ¢ ¢ v . o e 4 a 4 s 186
Norton Basin., . . . . « « & o o . o o « « o & 187
Hope Basin. . . . . . + ¢« ¢« ¢« o« . & o « o o« 191
Barrow Arch . . . . . « ¢ v « « s v s s e - 196
Diapir Field. . . e e e e e e e e e 205
DI SCUSSI ON  AND CG\ICLUSIO\IS.....‘ 208
LI TERATURE CITED . . . . e e e e e e e 212
LI ST OF PERSONAL COVMUNI CANTS e e e e e e e 219

155



Figure

Figure

Figure
Figure
Figure
Figure
Figure
Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure
Figure
Figure

Figure

10.

11

12.

13.

14,

15.

16.

17.

18.

LI ST OF FI GURES
Current world distribution of belukha whal es, not including
extralimital occurrences .

Map of the Bering, cChukchi, and Beaufort seas, showi ng major
| ocations nentioned in text.

Di stribution of belukha whal es in January and February .
Di stribution of belukha whales in March and April.

Di stribution of belukha whales in My and June

Di stribution of belukha whales in July and August.

Di stribution of belukha whal es in Septenber and Cctober.
Di stribution of belukha whales in Novenber and December. .

Map of the North Aleutian Basin showi ng |ocations mentioned
in text.

Map of the Saint Matthew Hall Basin showi ng |ocations
ment i onedi nt ext . Ce e e e

Map of the Saint George and Navarin basins showi ng |ocations
ment i onedi nt ext .

Map of the Norton Basin showing |ocations nentioned in
t ext

Map of the Hope Basin showing |ocations nmentioned in text.

Map of the Barrow Arch region showing |ocations nentioned
in text.

Si ghtings of belukha whal es near Xasegaluk Lagoon, 1978.
Si ghtings of belukha whal es near Kasegaluk Lagoon, 1979.
Si ghtings of belukha whal es near Kasegaluk Lagoon, 1981.

Map of the Diapir Field showing |ocations nentioned in
text. . S

157



Tabl e 1.

Tabl e 2.

Tabl e 3.

Tabl e 4.

Tabl e 5.

LI ST OF TABLES

Estimated nunmbers of belukha whales in inner Bristol Bay
i n1954and1955. :

Estimated nunbers of belukha whal es in Nushagak and
Kvi chak bays, April-August 1983 .

Counts from photographs, correction factors, and total
estimated nunmbers of belukhas, excluding neonates, seen
near Kasegaluk Lagoon on survey flights in 1978 and 1979.

Dates of sightings of belukha whal es at sel ected |ocations
on the eastern Chukchi Sea coast.

Esti mat ed abundance of stocks of Al askan belukha whal es .

159



SUMVARY

Belukha whal es are widely distributed in the marine waters of western
and northern Al aska. Seasonal novenents are pronounced. During wnter
belukhas occur principally in the seasonal ice of the Bering Sea,

al though some nmay overwinter in the southern Chukchi Sea. Optinal
habitat occurs in areas with |eads, polynyas, or other areas of
predictably open water. The spring mgration begins in March and April.
Sone whal es nobve eastward appearing in coastal waters of Bristol Bay in
early April. oOthers nove northward through Bering Strait and through
the | ead system which extends al ong the chukchi Sea coast from Point
Hope to Barrow. They then continue north and eastward to Banks Island
and Amundsen Qulf where they arrive in My and June. Sonme of these
whal es summer in the Mackenzie Delta while others are found of fshore in
the eastern Beaufort Sea.

G oups of belukhas appear at many |ocations along the coast of western
Al aska shortly after the ice breaks up and noves offshore. Large
concentrations are regularly seen near the nouths of the Yukon River, in
i nner Norton Sound, in Kotzebue Sound, and near Kasegaluk Lagoon.
Belukhas have been seen in the Yukon River nore than 1200 km upstream
fromthe river nouth.

The abundance of belukhas in coastal waters decreases markedly after
August. Large numbers of whales are seen noving westward in the
Beaufort and northeastern Chukchi seas in |late August and Septenber.
During this westward, fall nmigration the belukhas are associated with
the pack ice which is usually 50-100 km north of the Beaufort Sea coast.
The path of the migration southward through the Chukchi Sea is poorly
known. Whal es pass south through Bering Strait during Cctober and
Novenber .

Belukhas occur in all proposed Quter Continental Shelf (COCS) |ease
areas. The Saint Matthew Hall, Saint George, Navarin and North

Al eutian basins include much of the winter habitat. The spring

m gration passes through the Norton Basin, Hope Basin, Barrow Arch, and
Diapir Field |lease areas. Mjor summer concentrations occur in the
North Al eutian Basin, Norton Basin, Hope Basin, and Barrow Arch. During
the fall migration very |arge nunbers of belukhas pass through the
Diapir Field and Barrow Arch.

Al t hough belukhas still occur in all areas where they were known to
occur historically, some distributional shifts have occurred. These are
particularly evident in Kotzebue Sound. Increased human activity in the
coastal zone may be, in part, responsible for these changes.

The abundance and interrel ationshi ps anong groups of belukhas are poorly
known. Based on available sightings, it appears that belukhas Seen in
Norton Sound and near the mouths of the Yukon River conprise a single
group. Provisionally, the belukhas which summer in the eastern Chukchi
Sea are also considered a single group which is seen sequentially at
several |ocations. It is suggested that belukhas in western and
northern Al aska conprise four stocks as follows: Bristol Bay -

1,000- 1,500 animals; Norton Sound - 1,000-2,000 aninmals; eastern Chukchi
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Sea - 2,500-3,000 animals; eastern Beaufort Sea - 11,500 ani mal s. The
m ni num total nunber of aninals which pass through the waters adjacent
to Alaska is estimated as 13,500-18,000. Considering that belukhas al so
occur in waters of the USSR, the actual abundance of whales in the
Bering, Chukchi, Beaufort, and East Siberian seas may be in excess of
25, 000.
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WORLD DI STRI BUTI ON

Belukha whal es (Del phi napterus leucas) are widely, though not uniformy
distributed throughout npbst seasonally ice-covered waters of the
northern hem sphere (Figure 1) . They are circumpolar, occurring off
North Anerica, Europe, and Asia (Kleinenberg et al. 1964). Based on a
know edge of seasonal patterns of movenment and concentration areas, the
presence of major though not conplete geographical barriers, and
differences in size of adult aninmals in different areas, it is likely

t hat belukhas occur in a nunber of sonewhat discrete popul ations and
stocks in various parts of their range (Sergeant and Brodie 1969;

Qurevi ch 1980).

In general, belukhas spend the winter in ice-covered offshore waters.
They are unable to make and naintain breathing holes in ice nore than
about 8 cmthick so are found in areas where geographic, oceanographic,
or meteorologic factors cause ice nmotion and the formation of openings
{Kleinenberg et al. 1964; Burns et al. 1981). In spring, as soon as the
ice begins to break up and nove of fshore, belukhas nove toward the
coast, sone mmking extensive migrations in excess of 2,000 km and some
moving relatively short distances toward shore. Mst belukhas appear to
spend nost of the summer in coastal waters, especially in shallow bays
or estuaries of large rivers, although an unknown proportion of some
popul ations may remain associated with offshore pack ice. 1In late
summer to late autumm they nove generally away from the coast, ahead of
or with advancing pack ice (Kleinenberg et al. 1964) .

In the eastern heni sphere belukhas occur regularly and in substantial
nunbers in the Wite, Barents, Kara, Laptev, East Siberian, and Okhotsk
seas (Bel'kovich 1960; Kleinenberg et al. 1964; Ognetov and Potelov
1982) .  They are sonetimes present off the coasts of Norway, Holland,
Dennmark, and West Germany, and in cold winters have been sighted as far
south as Great Britain (Tomilin 1957; Qurevich 1980).

Belukhas regul arly occur throughout the north Atlantic and eastern
Canadi an Arctic north to 82°30'N near Ellesmere |sland, western

G eenland, and Spitsbergen and south to the Gulf of Saint Law ence.
They are occasionally present near the coast of Nova Scotia in the Bay
of Fundy, and are rare off Labrador and Newfoundl and. They are nost
abundant in Davis Strait, Baffin Bay, Ungava Bay, Hudson Bay, Hudson
Strait, Foxe Basin, Lancaster Sound, Prince Regent Inlet, Barrow Strait,
Peel Sound, Cumberland Sound, and Jones Sound and have al so been
observed near lceland and Jan Mayen (Kleinenberg et al. 1964) . The nost
sout hern extralimital record along the east coast of North America is
from avalon, New Jersey (38°55'N). Locations of other extralimital
sightings from the east coast include Miine, Massachusetts, and Long

I sland (Reeves and Katona 1980).

In the western arctic belukhas are found in the Beaufort Sea, Anmundsen
@il f, and M'Clure Strait, and westward to the East Siberian Sea
(Kleinenberg et al. 1964). \Western arctic belukhas are apparently sepa-
rated from those to the east by heavy pack ice which occurs in the
western Canadian arctic islands (Sergeant and Brodie 1975). BRelukhas
are also found in the Chukchi, Okhotsk, and Bering seas, the latter

including the Gulf of Anadyr and Bristol Bay. A small apparently
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Figure 1. Current world distribution of belukha whal es, not including
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separate stock occurs in Cook Inlet (Seaman and Burns 1981). In the
eastern North Pacific region, extralimital occurrences have been
reported fromas far south as Taconm, Washington (47°15'N) (Scheffer and
Slipp, 1948).

CENERAL DI STRI BUTI ON | N ALASKA

Bel ukhas in Alaska are considered to conprise two populations. One has
a center of abundance in Cook Inlet where they are numerous throughout
the year (Klinkhart 1966). They are known to range into the northern
@l f of Alaska from at |east Kodiak Island to Yakutat Bay (Harrison and
Hal | 1978). Seasonal novenents are poorly known; however, concen-
trations occur each summer near nmouths of rivers flowing into Cook Inlet
fromthe north and east. This project has not dealt with the Cook Inlet
population and it will not be considered in the renainder of this
report.

The second, nuch |arger group of belukhas ranges seasonally through the
Bering, Chukchi, Beaufort, and at |east parts of the East Siberian seas.
During winter these whales occur throughout the ice fringe and front
fromthe Alaska coast to Siberia, as well as in nore northerly regions
of the Bering and chukchi sea pack ice where open water regularly occurs
(Kleinenberg et al. 1964; Fay 1974; Seaman and Burns 1981). As the ice
recedes in spring, a large segnent of the population noves north, sone
of them passing Point Hope and Point Barrow during April to June (Braham
and Krogman 1977; Fraker 1979). Those belukhas are thought to nostly
mgrate eastward through offshore leads in the Beaufort Sea, then south
along the west coast of Banks |sland to amundsen Gulf, then west to the
Mackenzie River estuary where they appear in late June (Sergeant and
Hock 1974; Fraker et al. 1978; Fraker 1980). |lce conditions allow | ate
mgrants to utilize a nore direct route to the estuary. O her belukhas
mgrate | ess extensively and are seen in coastal waters of the Bering
and Chukchi seas shortly after ice breakup in spring. During the
summer nmont hs belukhas occur in the Bering, cChukchi, and Beaufort seas,
primarily in coastal waters and the broad margin of pack ice. Mjor
concentrations in western North American waters occur in Mackenzi e Bay,
Kugmallit Bay, off Kasegaluk Lagoon, in Kotzebue Sound, Norton Sound
(including the Yukon River estuary), and Bristol Bay. They have been
recorded in ngjor river systems several hundred kilometers from the
ocean (Kleinenberg et al. 1964; Curevich 1980; ADF&G, unpublished).
Belukhas | eave the coastal zone in late sumrer to late autum. Animals
in the northern part of their range nove southward ahead of and with the
advancing ice pack, nmpbst of them passing through Bering Strait and into
the Bering Sea (Fay 1974; Seaman and Burns 1981).

SEASONAL DI STRIBUTION I N ALASKA

W have conpiled available distribution information for belukhas in the
Bering and chukchi seas, the Beaufort Sea, including Mckenzie Bay, and
the eastern part of the East Siberian Sea (see al so Gurevich 1980 for a
review of the seasonal distribution of belukhas in Siberian waters)

Data have been conpiled by two-nonth periods beginning in January and
are sunmmarized in Figures 3-8. Mjor locations are shown in Figure 2.
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January- February (Figure 3)

Belukhas overwinter in both the Bering and southern Chukchi seas. Mbst
m dwi nter sightings have been nade from Point Hope and coastal villages
to the south. Belukhas probably do not regularly overwinter in the
Beaufort or northern Chukchi seas since the ice cover there is heavy,

W t hout extensive |eads, polynyas, or other areas of predictably open
wat er (Fay 1974) . They may occasionally beconme entrapped by ice,
however, and be forced to remain in unsuitable regions (Freeman 1968).
Mortality in such instances is probably high (Porsild 1918; Freenan
1968) .

During January-February in the southeastern cChukchi Sea, belukhas have
been observed from Point Hope to Bering Strait. Sightings have been by
residents of Point Hope, Shishnaref, wales, and Diomede. Wnter
distribution in the Chukchi Sea is probably variabl e dependi ng on annual
severity of ice conditions. Al ong the southwestern chukchi coast they
have been reported during w nter from Cape Dezhnev (East Cape) and
Serdtse Kamen Cape (Kleinenberg et al. 1964). In the Bering Sea they
occur in Mechigmen Gulf and Provi deniya Bay on the Siberian coast, south
and west of Saint Lawence Island, and occasionally along the Al askan
coast from Norton Sound to Bristol Bay. 1In Bristol Bay belukhas are
rarely seen by coastal residents during the col dest winter nonths
(Brooks 1954; &apr&G, unpublished). They generally occur in the outer
regions of Bristol Bay and the Bering Sea at that time (Lensink 1961).

March-April (Figure 4)

Cbservations from March and April indicate that belukhas are widely
distributed in the Bering and Chukchi seas. They are present along the
southern edge of the seasonal sea ice from Bristol Bay westward (Seanman
and Burns 1981) . Although sightings are w dely dispersed throughout

i ce-covered regions of Bristol Bay and the Bering Sea, the greatest
nunber of sightings has been in western Bering Sea fromthe ice edge to
Bering Strait, including southeast of Saint George |sland south and
sout hwest of Saint Mtthew Island, around Saint Lawence Island, and
around the Dionede |slands and Cape Prince of Wil es (Kenyon 1972; Braham
et al. 1984; ADFr&G, unpublished). On the Siberian side they have been
observed from Cape Navarin, Mechignen @ulf, Serdtse Kamen Cape, and Cape
Dezhnev (Kleinenberg et al. 1964; Seanman and Burns 1981).

Belukhas in large nunbers are first seen in nearshore waters of Bristol
Bay in April as areas become ice-free, frequently congregating at or
near the nouths of large rivers to feed and sometimes ascendi ng the
rivers until their upstream novements are inpeded by ice (Brooks 1956;
Frost et al. 1983a; Frost and Lowy, unpublished). They appear north of
Bristol Bay along the coast in Etolin Strait and Hazen Bay in April, and
are also conmonly sighted off the shore ice in Norton Sound near Saint

M chael, shaktoolik, Cape Denbigh, Cape Nome, and the city of None.

Sightings in the Chukchi Sea in March and April occur mainly near the

coast from Bering Strait to Cape Schmdt on the Siberian side and Point
Barrow on the Al askan side (Seaman and Burns 1981). The first sightings
of belukhas of f Point Hope are in March with |arger numbers observed in
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April and May (Marquette 1976, 1977, and 1979; Braham and Krognman 1977,
Frost et al. 1983b). Belukhas first appear off Barrowin early to
md-April but nost pass by in May (Braham and Krogman 1977; ADF&G,
unpubl i shed)

May-June (Figure 5)

In May and June belukhas are still reported throughout the northern
Bering Sea. However, there are fewer offshore sightings and the
majority of sightings are relatively near shore. On the Siberian coast
sightings occur along the coast from Cape Navarin to Cape Dezhnev
(Tomilin 1957; Kleinenberg et al. 1964). In Alaskan waters belukhas
occur from southeastern Bristol Bay to Bering Strait and northward past
Point Barrow. Mbst sightings are from Bristol Bay and Norton Sound
(Brooks 1954, 1955; Lensink 1961; Xlinkhart 1966; Seaman and Burns 1981;
Frost et al. 1983a).

By June many belukhas have noved northward into the Chukchi Sea and
arrived in the eastern Beaufort Sea where they congregate near Banks

I sland and Amundsen Qulf before noving into the Mackenzie River estuary.
Most sightings in the Chukchi Sea are fromthe Al askan side, extending
from Kotzebue Sound well into the Beaufort Sea northeast of Barrow
(Childs 1969; Seaman and Burns 1981; Braham et al. 1984). Sightings
during this period have also been nade on the Siberian side near Serdtse
Kamen and al ong the coast as far west as Cape Schnidt (Kleinenberg et
al . 1964).

Jul y-August (Figure 6)

July and August are the nonths during which peak use of coastal waters
occurs in nost areas. Along the Siberian coast belukhas are apparently
rare in Karaginski Bay and common in the Qulf of Anadyr, western Bering
Strait, and along the northern coast of the Chukchi Peninsula to the
vicinity of Long Strait. There are few sightings during these nonths
fromthe East Siberian Sea (Tomilin 1957; XKleinenberg et al. 1964). The
distribution in Alaska during this period is generally continuous from
Bristol Bay to the western Beaufort Sea and into Canadian waters of the
eastern Beaufort Sea (Seaman and Burns 1981; Davis and Evans 1982)

The largest nunber of sightings, and generally the |argest groups of
belukhas, are seen in inner Bristol Bay, particularly in Nushagak and
Kvi chak bays (Brooks 1955; Lensink 1961; Frost et al. 1983a); in Norton
Sound near the Yukon River estuary, near Stebbins, Unalakleet,
Shaktoolik, Koyuk, and Elim; in Kotzebue Sound; between Cape Lisburne
and Point Barrow (mainly in and adjacent to Xasegaluk Lagoon) ; north of
Barrow in late August and Septenmber (Seaman and Burns 1981; Frost et al.
1983b; ADF&G, unpublished); and in Canadian waters of the eastern
Beaufort Sea (Fraker 1977). Goups of whales have also been sighted
along the nmargin of the pack ice from Barrow southwest to Icy Cape and
east to Barter Island (Harrison and Hall 1978; Braham et al. 1984;
ADF&G, unpubl i shed)
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Sept enber - Cct ober (Figure 7)

The pattern of whale distribution changes markedly in Septenber and

Cct ober. Fewer whales are observed in coastal waters, and there is a
general increase in offshore sightings. In the far north, aninmals from
Siberia nove east and seaward, while those from the eastern Beaufort
move westward. Consequently, nmpst sightings in September and Cctober
have been from the northern Chukchi Sea between Wrangel |sland and

nort heast of Point Barrow (Seaman and Burns 1981) .

Very | arge aggregati ons of belukhas have been seen at this tine of year;
sightings of 500 to nore than 1,000 whales were made northeast of Barrow
in Septenber 1978 and Cctober 1979 (J. Bitters and L. Zi mrerman,

personal conmuni cation) and of several thousand (perhaps nore than
5,000) in the central chukchi Sea in Septenber 1974 (G C Ray and

T. Dohl, personal comrunication).

Some sightings have also been made in the area from south of the pack
ice to Bering Strait. Coastal residents of Bering Strait report
belukhas noving southward in advance of the ice in Cctober (Kleinenberg
et al. 1964; ADF&G, unpublished). Sightings along the Al askan coast
from Cape Prince of Wales to Bristol Bay beconme progressively |ess
common as Wwinter approaches.

Novenber - Decenber (Figure 8)

There are few sightings of belukha whal es in Novenber and Decemnber.

Most have been in the Bering Sea with a few in the Chukchi Sea from

Poi nt Hope southward (Seaman and Burns 1981). In general, sightings
have been by coastal hunters and commercial airline pilots since survey
efforts have been mininmal during these nonths. Sightings of belukha
whales from villages in Bering Strait indicate a predonminantly southward
nmovenment (Kleinenberg et al. 1964; F. Fay, personal communication;
ADF&G, unpublished). The southward movement characteristically peaks in
Novenber and early Decenber with or in advance of the appearance of
seasonal pack ice, but continues through mdw nter (Kleinenberg et

al. 1964) .

It appears that belukhas maintain an association with sea ice in wnter,
and that the timng of their southward migration is closely related to
the timng of freezeup and southward advance of the pack ice. Their
distribution in March and April suggests that they winter throughout the
Bering Sea fromthe ice front to Bering Strait and in the southern
Chukchi Sea.

REG ONAL DI STRI BUTI ON AND ABUNDANCE
North Al eutian Basin

For the purpose of this discussion the North Al eutian Basin is defined
as the waters of Bristol Bay from Cape Newenham to Unimak Pass
(Figure 9).

Qur information on belukha whales in Bristol Bay comes from a variety of
sSour ces. From 1954 to 1958, J. Brooks conducted extensive studies on
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the distribution, novenents, and feeding of belukhas in inner Bristol
Bay. Lensink (1961) summarized Brooks’ work and added information for
areas north of Bristol Bay. Mre recent studies include the work of
Harrison and Hall (1978) primarily in the Bering Sea, and Fried et al.
(1979); Lowy, Frost, and Nelson (1982); Frost, Lowy, and Nel son
(1983); and Frost et al. (1984) in Nushagak and Kvichak bays. O her
information is from the authors’ unpublished observations, ADF&G
unpubl i shed data, interviews with area residents, and correspondence
wi th biologists working in the area.

Belukhas utilize the Bristol Bay area throughout the year. They are
most common and occur in the largest concentrations in nearshore waters
during ice-free nmonths (Frost et al. 1983a). Although small groups are
occasionally observed near shore in inner Bristol Bay during wnter,
they are considered uncormon there at that time (Brooks 1954, 1955;
Lensink 1961; ADF&G, unpubli shed).

In general, during winter-early spring belukhas are widely distributed
in outer Bristol Bay and the southeastern Bering Sea (Lensink 1961;
ADF&G, unpublished) and are believed to occur in close association with
seasonal sea ice. They are probably mre comon during relatively heavy
ice years, when the seasonal ice extends south into the Bay, than in
years of less extensive ice cover. Leatherwood et al. (1983) sighted
belukhas in Bristol Bay on surveys conducted in September, late
Cctober-early Novenber, January, and February. Mst sightings at this
tine of year are of groups of one to five whales. A notable exception
occurred on 13 April 1976 when over 300 whales were sighted northwest of
Port Moller (Braham and Krogman 1977). Examnation of satellite imagery
indicates that this sighting occurred close to the southern edge of the
seasonal pack ice, which extended unusually far to the south at that
time (Burns et al. 1981).

In April, as the seasonal ice starts to disintegrate and recede
northward, belukha whal es begin to nove into coastal regions (Brooks
1956; Frost et al. 1983a). \Whales are found both offshore and near
shore at this time with sightings recorded from Hageneister Island,
Togiak Bay, and eastern Bristol Bay (Kenyon 1972). In April and My,
concentrations of up to several hundred animals occur at the river
mouths in Kvichak Bay (Brooks 1956; Frost et al. 1983a, 1984) . The
first concentrations usually occur in md-April in and at the mouth of
the Naknek River where the whales feed on snelt (Osmerus mordax).
Belukhas, sometimes in groups of up to several hundred, ascend the
Naknek River as soon as the ice goes out, moving at |least as far
upstream as King Salnon (30 river kmfromthe nouth) . \Wen the ice in
the Kvichak River breaks up (usually several weeks after breakup in the
Naknek) belukhas nmove to the Kvichak River where, tw ce daily, groups of
whal es nove upriver on flooding tides and downriver on ebbing tides.
The period during which belukhas make daily nmovenents up and down the
Kvichak River coincides with the seaward mgration of post-spawning
smelt and with the peak outmigration of red sal non (Oncorhynchus nerka)
smelts. Belukhas remmin in Kvichak Bay during the adult salmon runs in
June- August, when they are mpst often found between the western side of
the bay and the Kvichak River nouth (Frost, Lowy, and Nelson 1983,
1984) . Belukhas al so occur in Nushagak Bay where they are first seen in
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md-April in and near the Snake and Igushik rivers, along the west side
of the bay, and off Etolin Point (Brooks 1956; Frost et al. 1983a;
Frost, Lowy, and Nelson 1983, 1984). In May-July, whales are nost

commonly seen between the nouth of the Shake River and ciarks Point, and
in the northern part of the bay near the junction of the Wod, Little
Muklung, and Nushagak rivers (Lowy, Frost, and Nel son 1982; Frost,
Lowy, and Nelson 1983, 1984).

Prior to the mid-1960"s belukhas noved into several of the najor rivers
of Bristol Bay from breakup until md-June (Lensink 1961) . Beginning in
1965 tape recorded sounds of killer whales (0rcinus orca) were used to
repel belukha whal es fromthe nmouth of the Naknek River and later the
Kvichak River (Fish and Vania 1971; N Steen and D. Bill, personal
comunication) . This effort was designed to reduce belukha whal e
predati on on ocutmigrating red sal mon snmelt by keeping the whal es away
fromareas with the highest smelt concentrations. The belukha
"spockers" were nornally in operation fromthe end of May through the
first two weeks of June and effectively displaced belukhas fromthe
Naknek and Kvichak rivers during that period. \hen the use of spookers
was discontinued in |ate June, belukhas agai n ascended these rivers but
in low numbers. Attenpts were nmade to extend the program to the
Nushagak River but tides and other hydrological conditions prevented the
establishment of a pernmanent program After 1978 the belukha spooker
program was discontinued, and belukhas have since resuned use of these
river systems during the snelt outmigration (D. Bill and R Randall,
personal conmuni cation; Frost, Lowy, and Nelson 1983, 1984).

Belukhas are abundant in inner Bristol Bay through the renainder of the
summer, but becone progressively less common in autum (Brooks 1954;
Frost et al. 1983a). They are observed there with sonme degree of
frequency until OCctober when the whales are presumed to nove of fshore
and westward. They have been reported east of Hageneister Island in
Septenber (G C. Ray, personal communication) and near Ugashik Bay in
Cctober (Harrison and Hall 1978). Local fishermen suggest they frequent
the outer portions of the Bay. An Cctober sighting near the Pribilof

I slands confirns that belukhas do occur offshore over the continental
shelf at this time (Harrison and Hall 1978). The degree to which
belukhas utilize these offshore waters during summer and autumm is
unknown.  Sightings and changes in coastal abundance suggest that

of fshore habitats are not utilized extensively during the summer, but
that they may be utilized during autumm; These changes correspond with
the sharp decrease in abundance of anadromous fish in coastal waters
during autum.

The spring and sumrer nmovenents of belukhas in Kvichak Bay are reported
to be closely related to tidal mvements. Brooks (1954) and Lensink
(1961) found that belukhas generally swam up the Kvichak River and over
the tidal flats on flooding tides. They usually returned to the bay on
ebb tide, although they occasionally remained in the deeper portions of
the river through the tidal cycle. Recent observations confirm this
novenent pattern in the Kvichak River and Kvichak Bay (Frost, Lowy, and
Nel son 1983). | n Nushagak Bay, Fried et al. (1979) observed belukhas a
consi derabl e di stance up the Nushagak River on all phases of the tidal
cycle. Oher recent observations (Frost, Lowy, and Nelson 1983 and
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unpubl i shed) also indicate that in the lower portions of the Snake River
movenents of whales are not closely correlated with tides although the
direction of tidal flow has a major influence on river currents. The
reason for this apparent difference in behavior of belukhas in Kvichak
and Nushagak bays is unknown.

It has been suggested that belukhas avoi d areas of heavy boat traffic
during the commercial salnon fishing season. For example, Lensink
(1961) attributed the decreased nunmbers of belukhas ascendi ng the
Kvichak River in md-June to increased boat traffic in the river.
However, since the early 1970's when salnmon canneries located up the
Kvichak cl osed down, boat traffic upriver no longer increases markedly
during the salnon fishery, yet few belukhas use the upper river after
m d-June. Frost, Lowy, and Nelson (1983 and unpublished) concluded
that decreased use of the river coincides with the end of the red sal non
smelt outmigration. In 1983, belukhas were last seen in |arge nunbers
in the Kvichak River on 6 June, by which tine 90% of the smelt
outmigration had occurred.

Fried et al. (1979) and others have suggested that whal es gather near
the Snake River to avoid boat activity since that area is closed to
comercial fishing. However, Frost, Lowy, and Nelson (1983) observed
that the same group of whales noved regularly between the Snake River
mout h and the east side of Nushagak Bay near Clarks Point, where there
was constant boat activity and where npbst of the processing fleet was
anchored. On several occasions, they observed a |arge group of belukhas

swi nmi ng anong the boats at clarks Point. Local biologists also have
reported that belukhas are frequently numerous around Clarks Point (K
Tayl or, personal conmunication). Thus , it seems unlikely that the

absence of boat activity entirely explains the whales’ preference for
the Snake River nouth. Topography may be one of the factors affecting
the suitability of the area. Although several rivers flow into Nushagak
Bay, the nost extensive nud flats begin at the mouth of the Snake River
and extend south to the nouth of the Igushik River. The red salnon run
in the Snake River is smaller than in any of the three other major
rivers, but the extensive shallows may naeke those salnon easier to
catch. In Kvichak Bay, belukhas are also frequently seen sw nmi ng near
fishing boats and nets, and it is probable that the availability of

sal mon, tidal stage, and bottom topography rather than the presence or
absence of vessels, determnes distribution of the whal es

Belukha whal es calve in Bristol Bay in June and July. Although Fried et
al. (1979) did not see neonates during late May and June surveys of the
| oner Snake River and its nmouth, they noted that l|ocal residents and
fishermen reported calving to occur there. Neonates may have been
present during the surveys, but due to their small size, dark

coloration, and poor survey conditions they could not be seen

(S. Weston, personal communication). In 1982, neonates were observed
near the Snake River nouth during early July. In late June-early July
of both 1982 and 1983 there was a substantial increase, thought possibly
to be a calving concentration, in the nunber of belukhas using the Snake
River mouth area; an estimated 400+ whales were present in md-July of
both years (Lowy, Frost, and Nel son 1982; Frost, Lowy, and Nelson

1983) . In addition, beachcast neonates and floating afterbirth were
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observed in the area at that time. Calving also occurs in Kvichak Bay
during late June or early July. Lensink (1961) reported seeing the
first newborn calves in the [ower Kvichak on 14 June. In 1983, fenales
with new calves were observed near the Kvichak River nmouth on 7 July
(Frost, Lowy, and Nelson 1983). Afterbirths and several dead neonates
were found in late June and early to mid-July,

It is difficult to determne the abundance of whales in Bristol Bay;
survey conditions are poor due to turbid water, and dark-col ored
juveniles are particularly difficult to see. Sergeant (1973) in Hudson
Bay and Fraker (1980) in the Mackenzie Estuary surveyed belukhas under
simlar hydrological conditions. Sergeant thought that belukhas spend a
third of the time at the surface and the renmainder of tine underwater
and thus multiplied his actual counts by 3 to account for unseen
animals.  Fraker assumed, since his view of an area was not

i nstant aneous but |asted over 15 seconds, that he would see a higher
proportion; he nultiplied the number of whales sighted by 2 to obtain
the total nunber present. Frost, Lowy,and Nelson (1983) used
surface-time to dive-tine information obtained from radio-tagged whal es
to calculate an average correction factor of 2.75 at a survey speed of
183 km/hr. Conparison of sinultaneous aerial and boat counts yielded a
simlar multiplier of 2.4-2.8.

The abundance of belukhas in Bristol Bay has been estinated by Brooks
(1955, 1956) and Frost et al. (1984). Brooks estimated that at |east
1,000 belukhas were present in Bristol Bay in 1954, and approximtely
hal f that nunber in 1955 and 1956 (Table 1). In the late 1970's
fishermen reported belukhas to be noderately abundant (R Baxter and M

Nel son, personal communication) . Sightings of up to 100-200 whales were
regularly made in the Naknek River in April and May (D. Bill and
N. Steen, personal comunication). In late June 1979, during a flight

over the north side of Kvichak Bay, R Randall (personal conmunication)
counted at |east 250 belukhas and estimated that half the animals
present were counted. During another flight in sunmer of 1979, he
counted 400 to 500 whales in Kvichak and Nushagak bays combined. Lowy,
Frost, and Nelson (1982) estinmated that 400-600 whales were in the
vicinity of the Snake River mouth in early July 1982. During April to
August 1983, Frost et al. (1984) conducted tw ce-nonthly surveys of
Kvichak and Nushagak bays and estimated that approximately 1,000
belukhas ol der than neonates were in the area (Table 2). Based on
recent and historical observations, we estimte that approximtely
1,000- 1,500 belukhas summer in Bristol Bay and the North Al eutian Basin.

Saint Matthew Hall Basin

The proposed Saint Mtthew Hall OCS |ease area, as discussed here,
includes the coastal region of western Alaska from the southern Yukon
Delta to Cape Newenham and westward to 174°w |ongitude (Figure 10) . Use
of the Yukon River estuary by belukha whales is discussed in detail in
the section dealing with the Norton Basin.

In Winter and early spring belukhas occur throughout the Saint

Matthew Hal | | ease area except in the inmediate nearshore region where
they may be excluded by shorefast ice. During occasional episodes of
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Table 1.

Esti mated nunbers of belukha whal es in inner Bristol Bay in
1954 and 1955 (Brooks 1955). Estinates were based on surface
and aerial observations and interviews with fishernen and

| ocal residents.

1954 May June July August
Kvi chak Bay 250 250- 400 ? 600
Nushagak Bay ? 250- 400 400 400

Total, both bays, about 1,000

1955
Kvichak Bay 100 150- 250 ? 50- 100
Nushagak Bay ? 250 250-500 450

Total, both bays, about 525

Table 2. Estimated numbers (# counted x correction factor) of belukha

whal es in Nushagak and Kvichak bays, April-August 1983 (from

Frost et al. 1984). Neonates are not included.

Adj ust Td

Dat e Nushagak Bay Kvi chak Bay Tot al Tot al
15 April 218 474 692 747
2/5 May 41 584 625 675
17 May 85 274 359 388
31 May 27 212 239 258
14 June 49 259 308 333
24 June 182 55 237 286
29 June 347 572 919 993
14 July 496 181 677 731
14 Aug 0 309 309 334

Lrotal i ncreased by 8% for yearlings which are not seen during aerial
surveys (Brodie 1971)
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strong easterly winds which may break up the shorefast ice and nove it

of fshore, belukhas have been seen near the mouths of the Yukon. River, off
Cape romanzof, near Hooper Bay, and in Kuskokwi m Bay (Nelson 1887; Seaman,
unpublished) . Residents of Hooper Bay report that such sightings occur
during nost winters (Seaman, unpublished). Nelson (1887) reported that

| arge nunbers of belukha whal es utilized the coastal regions south of Cape
Vancouver during winter. Recent interviews with residents of coastal
villages in that area generally confirm Nelson’s observations {ADF&G,
unpubl i shed)

Most winter and early spring observations of belukhas in the offshore
portion of this basin during March and April have been west of 170°w.

This is at least partially a result of the distribution of survey efforts.
Belukhas are quite abundant in the |large polynya and pack ice west and
south of Saint Lawence Island and are conmonly sighted along the west and
south shores of Saint Lawence |sland (see section on Norton Basin) . They
have al so been frequently sighted in polynyas south and southwest of Saint
Matthew Island in March and April (aDr&G, unpublished; Brueggeman, et al.
1984) . Leatherwood et al. (1983) made sightings of belukhas south and
east of Saint Matthew Island and between Saint Mtthew and Saint Law ence
in February and MNarch.

From breakup in May or June until freezeup in Cctober or Novenber belukhas
occur throughout coastal waters between the Yukon River estuary and Cape
Newenham  Their appearance and abundance is frequently associated with
the availability and noverments of various anadrormous and marine fishes.

In recent years their appearance in Kuskokwim Bay is reported by | ocal
residents to be irregular and of short duration. Sightings have been
reported from Quinhagak, Toksook Bay, and Ki pnuk (aADF&G, unpubli shed)
Belukhas were consi derably more common in Kuskokwi m Bay earlier in the
century (R Baxter, personal communication). The last year belukhas were
reportedly seen in | arge nunbers near Quinhagak was around 1955. Belukhas
have not been seen for many years in Goodnews Bay where they were
previously very common (ADF&G, unpublished). Fornerly, belukhas regularly
entered the shallow waters of the Bay during the summer and were hunted by
local r esi dent s.

Belukhas were fornerly very abundant in the shallow waters of Jacksmith
Bay (R Baxter, personal communication). A village was located near there

whi ch depended to a large extent on an annual summer belukha hunt. It is
said that in the early 1920°s a large vessel came to Kuskokwi m Bay and
traded notor boats for king sal non {(Oncorhynchus tshawytscha) . The next

year, about 1925, a very |large belukha hunt took place in Jacksnmith Bay in
which it was reported that “all” the whales were killed. Belukhas failed
to return to Jacksmith Bay in subsequent years and the settlenent there
was abandoned (R Baxter, personal conmunication). This may have been a
cause and effect situation, but there is also the possibility that, as in
other parts of Kuskokwi m Bay, there was a general consolidation of many
smal | settlements during this period.

Bel ukhas frequent the coastal waters between Cape Vancouver and the Yukon
River estuary during the spring, summer, and autumm. Cbservations by
residents of Tanunak and |ocal pilots indicate that belukhas are comon in
the Hazen Bay area where small groups are sighted every year during late
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spring and early sumer. They are present but |ess common there in
autum.  Belukhas also occur around Nunivak Island during the ice-free
months but the degree of use at different tines of the year is unclear.
Hi storically, residents of Nunivak Island caught belukhas in nets during
the autum (Curtis 1930).

Belukhas are occasionally observed near and inside of Hooper Bay during
the ice-free period, particularly during the late spring and early summer
when their presence is closely tied to runs of king and chum (Oncorhynchus
keta) salnon (Frost et al. 1983a). The nunber of whales in the area
varies greatly from year to year. Belukhas are also common just north of
Hooper Bay near Cape Ronmanzof where they are often seen in May in
association with schools of herring (Clupea harengus) (Frost et al.

1983a) . By early summer nost whales leave this area and are believed to
move to the Yukon River estuary where they are very comonly seen during
summer and aut um.

Based on available information about seasonal novenents of belukhas in
Norton Sound, Bering Strait, and the Saint Lawence Island region, it
appears that a large portion of the whales that seasonally migrate through
the Bering Strait to summer in the Arctic Ccean spend the winter in the
Saint Matthew Hall |ease area. However, the actual number of belukhas
either wintering in the area or passing through it during migration is
unknown.

Saint George Basin

The Saint George Basin |ease area enconpasses a large portion of the

sout heastern Bering Sea (Figure 11) . The northern portion of this area is
on the continental shelf. The southern portion is off the shelf, wth
depths ranging from 200 mto nore than 1,500 m The extent and
characteristics of seasonal ice cover are highly variable from

year to year (Burns et al. 1981). During the “average” year, ice is
usually present in the northern and northeastern portions, generally north
of the pribilofs. During cold winters and “heavy” ice years the ice my
extend southward to approximately the continental shelf break, while in
light ice years it may be entirely absent fromthe |ease area

It is difficult to assess the distribution and abundance of belukha whal es
in the Saint George Basin due to the scarcity of surveys and belukha
sightings there. Most sightings have been made in conjunction with aerial
and ship surveys directed at other species such as bowhead whal es (Balaena
nmysticetus) , walruses (0Odobenus rosmarus) , and ice-associ ated seals.

Since these surveys are frequently restricted to particular habitats (ice
front, shelf edge, etc.) where the target species are nore likely to

occur, they may not provide a reliable indication of the use of the area
by belukhas.

We know of only one sighting of belukha whales in the Saint George Basin
during the summer. Leatherwood et al. (1983) reported seeing a single
ani mal sout heast of the pribilof Islands on 8 August 1982. This was the
only belukha they sighted in four surveys conducted in the Saint George
Basi n between |ate May and Septenber 1982. Harrison and Hall (1978) and
Brahamet al. (1984) surveyed a large portion of the Saint George Basin
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during summer and saw no belukhas. It iS possible that they occur in
smal | nunbers since they have been seen in the area during the spring and
autum (Harrison and Hall 1978; ADF&G, unpublished). \When present,
belukhas are probably restricted to the relatively shallow waters
overlying the continental shelf and may be somewhat nore common in the
northeastern portion of the |ease area which is closest to the coast.

In late summer and early autumm, belukhas start to | eave the Bering Sea
coast and by md to late autum there is a clear decrease in abundance in
some nearshore areas, including in Bristol Bay. This decrease frequently
parallels a decrease in the abundance of prinmary prey species. Itis
uncl ear where these whales go at this tinme, but since there is little
evidence of a shift to neighboring coastal areas, it is likely that at
least some utilize the nore offshore regions of the Bering Sea including
the northern portion of the Saint George Basin. Harrison and Hall (1978)
observed two belukhas on 11 COctober 1976, approxinmately 110 km sout heast
of Saint George Island. Several species of suitable prey are abundant in
this area (Pereyra et al. 1976).

Belukhas probably occur in greatest abundance in the |ease area during
winter and spring when seasonal ice excludes them from nmany nearshore
regions. They may be mpst common in Saint George Basin during heavy ice
years when they have been observed in March and April near the Pribilof
Islands, in western Bristol Bay, and south of Nunivak Island. They are
probably |ess common when seasonal ice in Saint George Basin is nininal or
absent. A significant but unknown proportion of the whales that winter in
the Saint George Basin |lease area probably summer in the coastal waters of
the eastern Bering Sea and Bristol Bay.

W cannot presently estimte the number of belukhas utilizing the Saint
George Basin. Based on linited sightings, the availability of apparently
suitable habitat, and the area’'s proxinmty to coastal areas regularly used
by belukhas, the Saint George Basin | ease area nmay be inportant to a | arge
nunber of whales. W expect that the use of the |ease area varies
annual ly with peak use during winter and spring when sea ice is present.

Navarin Basin

The Navarin Basin includes a large portion of the central Bering Sea west
of the Saint Matthew Hall and northwest of the Saint George Basin |ease
areas (Figure 11). The northern portion is on the continental shelf,
while the southern part occurs over very deep water. Navarin Basin is
renote; the closest |land nmasses are Saint Matthew Island to the east,
Saint Lawence Island to the northeast, and the coast of the USSR to the
west .

It is difficult to assess utilization of the Navarin Basin by belukha
whal es due to the lack of settlenments in the area and the near absence of
sightings from any nmonths except March, April, and early Miy. Aerial

si ghtings of belukhas here have been on an opportunistic basis in
conjunction with surveys for other species.

It appears that the portion of the Navarin Basin overlying the continental
shelf is an inportant part of belukha W nter range. In the autum and
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early winter | arge nunbers of belukhas are consistently observed noving
south into this region through Anadyr Strait (Kl einenberg et al. 1964; F.
Fay, personal comuni cation; Seaman, unpublished) . In March and Apri
belukhas have frequently been sighted during the course of survey flights
over the Navarin Basin (H Braham personal communication; ADFsG,
unpublished) . Brueggeman et al. (1984) observed several hundred bel ukhas
west of Saint Matthew Island in March 1983. Belukhas are al SO common east
and west of the Navarin Basin during the same period. Al though there are
no sightings available for January and February, distribution then is
probably simlar to that in March and April although generally nore
northerly. As winter progresses the whales nmove southward with the
advancing pack ice. Belukhas are thought to be rare or uncommon south of
the continental shelf because they are generally shallow water feeders,
and the ice with which they are usually associated in winter rarely
extends south of the shelf break (Burns et al. 1981) .

Belukhas appear to nove inshore or northward out of the Navarin Basin in
spring. Residents of Gambell see these whal es passing through Anadyr
Strait in March and April, with the nunmbers dininishing in My (Seaman,
unpublished) . Kleinenberg et al. (1964) observed several hundred whales
inlate May noving northward by Cape Navarin into the GQul f of 2Anadyr.
Some belukhas may remain until June in association with an ice renmnant

whi ch predictably occurs in the northern Navarin Basin each year (Burns et
al. 1981) , then nove west to coastal areas of the Gulf of Anadyr where
they are comon until freezeup (Tomilin 1957; Kl einenberg et al. 1964).
Belukhas are probably uncommon in the ice-free waters of the Navarin Basin
in sumrer and early autumm when they are abundant in coastal areas, but
return in autumm when coastal areas freeze over.

Many of the belukhas wWhich summer in the chukchi, Beaufort, and East

Si berian seas probably occur seasonally in the Navarin Basin. Sone may
utilize the area for a major portion of those nonths when ice is present,
while others may occur there for only a few days. The abundance of
belukhas in Navarin Basin is probably highly variable depending on ice and
feeding conditions, but is likely to be greatest during years of extensive
ice cover.

Norton Basin

For the purpose of this discussion Norton Basin includes Norton Sound, the
sout hwest coast of the Seward Peninsula, and the chirikef Basin including
Saint Lawence Island (Figure 12).

Belukha whal es are uncommon during the celdest winter nmonths in inner
Norton Sound due to the usual presence of an extensive, conparatively
unbroken ice cover. Hunters from Elim have reported sightings and

occasi onal entrapment of belukhas in openings in the ice south of that
village (Seaman, unpublished) , but such sightings are uncommon since |eads
in the ice are not regularly present in areas accessible to l|ocal hunters.

Belukhas uUtilize the coastal areas of Norton Sound including the Yukon
River estuary during the entire ice-free period from breakup in My or
June until freezeup in Cctober or Novenber. Belukhas have often been
sighted as early as April off the shorefast ice near shaktoolik and Cape
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Denbigh. They are npost comon near the eastern Norton Sound villages of
Stebbins, Saint Mchael, Unalakleet, shaktoolik, Xoyuk, and Elim fromlate
May through June and from Septenmber until Novenber, although they are
present thrcughuut the summer (Frost et al. 1983a). People from Stebbins,
Saint Mchael, and Elimbelieve that belukhas seen in spring frequent the
mout hs of and nearshore waters off the Yukon River during the summer. Ray
(1964 and 1975) identified the historically inmportant belukha hunting
areas in Norton Sound as Pastel Bay, the nouth of the Inglutalik River
(Norton Bay), and Golovnin Bay. Nelson (1887) found that belukhas were
very common in southern Norton Sound near Saint Mchael and near the
mouths of the Yukon River. Residents of Golovin and White Muntain
confirmthat belukhas were historically common in Golovnin Bay and
Golovnin Lagoon (ADF&G, unpubli shed).

Belukhas begin to utilize the coastal areas of Norton Sound at the same
time that migratory and anadromous fishes arrive there. During herring
spawni ng, which comences in late May or early June as breakup occurs
(Barton 1979), belukhas are regularly seen follow ng schools of herring,
particularly near Golovnin Bay, Cape Denbi gh, Point Dexter, and near Saint
M chael (Nelson 1887; Giddings 1967; L. Barton, personal commrunication;
Frost et al. 1983a). Local pilots have al so seen belukhas feeding on

herring in md-June near Besboro |sland. In 1981, belukhas were seen
chasing and eating herring off Klikitarik in late April and Cape Stephens
in md-My (ADF&G, unpublished) . At least 100 were present and feeding on

herring in the shallows near Point Dexter in late May 1981. Runs of
herring are followed slightly later by capelin (Mallotus villosus) and
salnon, which are also inportant prey of belukhas.

Throughout the summer and autum belukhas are found near and in the mouths
of the Yukon River where they feed on salnon. In 1980, they were commobn
near the southern nouth in late May and June; and in early July over 150
were seen regularly near Big Eddy, just upstream from Emmnak (J. Burns
Jr., personal comunication). In July 1981 over 100 belukhas were seen
feeding just off the northern mouth of the Yukon and another smaller group
was sighted to the east in outer Pastel Bay (Ljungblad et at. 1982)

King, chum red, and silver (Oncorhynchus kisutch) sal mon enter the Yukon
River fromlate May to early Septenber (Geiger and Andersen 1978) . There
are nunmerous historical accounts of belukhas Swimmi ng upriver several
hundred kiloneters above tidal waters, probably follow ng salmn. They
have been reported from Nulato and Koyukuk, over 800 Kilometers fromthe
river mouth, both historically and as recently as 1981 (Nel son 1887;

Col lins 1945; Lensink 1961; ADFsG, unpublished). Resi dents of Tanana
remenber seeing belukhas near their village in the early 1900's. A group
of four or five belukhas was reported several km upriver from Tanana
(1,200 km from the river mouth) in June 1982 and at the same general tine
a single large adult was reported 130 km further upriver above Ranpart

(F. Andersen, personal communication). In recent years belukhas have been
observed occasionally at Muntain Village, 110 km upri ver.

In general, belukhas appear to nove up the Yukon River |ess frequently
than they did 50-75 years ago. They are still very common, however,
around the nouths of the river where they feed in the shallows. Although
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the use of those waters may have been altered to sone extent by increased
fishing and related notorboat activity, the changes are not reported to be
great (ADF&G, unpublished).

Near Saint Mchael from mdsummer to' freezeup Nelson (1887) found that
belukhas fed extensively on saffron cod (Eleginus gracilis) . He observed
that feeding occurred mainly at night and in the early norning in the bay
near Saint Mchael and in the many tidal creeks south to Kuskokw m Bay.
In late Septenber and Cctober of 1976 and 1981 groups of 30-60 belukhas
were feeding during daytime on schools of saffron cod near Cape Darby and
Rocky Point at the entrance of Golovnin Bay (Lowy, Frost, and Burns

1982) . About 150 belukhas were seen between Topkok and Bluff in early
Septenber 1981 (R Nel son, personal communication)

Along the coast of the Seward Peninsula from Cape None to WAl es, belukhas
are seen from spring through autum. They are sonetines seen in the pack
ice off Cape None and the city of None as early as April. They were seen
in early May of 1979 by Eskinmos hunting wal rus between Nome and Sledge
Island. Cape Woolley and Cape Nonme were once productive hunting sites for
belukhas, Wi th whal es present throughout the ice-free periods but nost
common in early sumer and again in autum (Ray 1964; Seaman,

unpublished) . In Novenber 1977, 150-200 belukhas were seen noving by Cape
Nome; i n Novenber 1979, approximately 250 were seen there; and in Novenber
1980, 75-100 whal es were observed feeding just offshore (R Nelson,
personal communi cation).

During spring and summer, belukhas appear to nove through the area from
Cape None to Wales, sonetines foraging along the way, but not form ng any
major local concentrations. Near Cape Nome in spring and early summrer
they feed on schools of saffron cod and | ater have been observed fol | owi ng
schools of herring (L. Barton, personal comunication) . The relationship
bet ween t he belukhas of Norton Sound and those seen along the outer coast
bet ween Cape None and Wl es is unknown, but they may be the same whal es
movi ng back and forth, or animals passing through the area. Historically
large nunbers of belukhas occurred in Port Cl arence and Grantley Harbor,
but today they are seen only occasionally and in small numbers (Ray 1964
and 1975; Seanan, unpublished). In previous years when belukhas were
conmmon in Port Clarence and Grantley Harbor their appearance coincided
with that of spawning herring.

Near Wl es, belukhas are reportedly nost common from m d-March through

m d-May when novement is generally northward, and in Cctober and Novenber
when nost novenent is southward (Curtis 1930; Thornton 1931; Van valen
1941; Ray 1964; Seaman unpublished). Sightings in March and early April
are probably of whales migrating to the Beaufort Sea, while later spring
sightings may be of whales headed for the Chukchi coast. During summer,
belukhas are not common and may be seen nmoving to either the north or the
south .

Near Saint Lawence |sland belukhas are seen comonly in the spring, and
occasionally in autum and winter, particularly when saffron and arctic
(Boreogadus sai da) cod are abundant (Seanman, unpublished) . In April,

| arge groups of belukhas (sone of over 100 whal es) have been observed
moving north by Gambell, Sout hwest Cape, Southeast Cape, and East Cape.

G C Ray (personal communication) and Brahamet al. (1984) reported nany
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belukhas in this area in spring, particularly north and northwest of the
Island. Belukhas are rarely observed during the summer, usually as single
animals or in very small groups of both gray and white individuals (F.

Fay, personal communication; Seaman, unpublished)

In some years |arge nunbers of belukhas are seen along the north and west
shores of Saint Lawence Island prior to freezeup. (Cccasional whales are
seen in late Cctober but most arrive fromthe north in Novenber and
Decenber. Local residents report that belukhas are seen nore often in the
autumm at Gambell than at savocnga; Whal es seen at Savoonga are usually
following the coast of the island toward the west, occasionally renaining
in the area for several days. Either before or shortly after the ice
appears, belukhas nove southward, at |east sone of them noving into the
Qul f of Anadyr (Kleinenberg et al. 1964) . F. Fay (personal communication)
reported at least a thousand animals north of Saint Lawence Island in

| ate Novenber and early Decenmber 1957. This group followed the north
coast past Gambell, headed toward the Gulf of anadyr. Sightings of equal
or greater numbers were made north and west of Saint Lawence Island in
Novenber of 1974 and 1976 (Seaman, unpublished). Smaller groups (15-25)
are seen in Decenber-March along the western and southern shores in areas
of open water created by strong ocean currents and prevailing
northwesterly winds. Goups of up to 250-300 have been reported near
Sout hwest Cape (Seaman, unpublished).

There have been no systematic surveys directed toward determnining the
abundance of belukhas in Norton Sound or adjacent areas of Norton Basin.
The best available information on abundance is based on the observations
of local residents and biologists working in the area. In conbination,

t hose sources suggest that the number of belukhas utilizing the coastal
waters of eastern Bering Sea fromBering Strait south to Kuskokw m Bay
during summer at |east equals and probably exceeds the number in Bristol
Bay. A conservative estimate is 1,000-1,200 whales, possibly as many as
2,000. Although calving occurs in Norton Sound, specific calving areas
have not been identified.

Hope Basin

Hope Basin includes the southeastern cChukchi Sea from Bering Strait north
to Cape Lisburne (Figure 13). Mst of our information on the distribution
and novenents of belukha whales in the coastal regions of the Hope Basin
is based on field studies undertaken by the Al aska Departnment of Fish and
Ganme at Point Hope and in Kotzebue Sound, and on interviews and
conversations with long-tine residents of coastal villages. Mst of this
information is reported in Frost et al. (1983b) . There is little other
publ i shed information regardi ng belukhas in this area.

During winters of years with “light” ice conditions, belukhas are not
“unconmon in the southern cChukchi Sea. Eskino hunters from Wales see them
in nearshore |eads throughout the winter. In the 1950's when seal hunting
was still a major winter occupation at shishmaref, belukhas were
occasional |y seen by hunters traveling to the shore lead. On 5 March

1976, hunters reported a group of 35 belukhas trapped in the ice about
45 km sout hwest of Shi shmaref (ADF&G, unpubl i shed).
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According to” older residents of Shishmaref and Wil es, belukhas Wwere once
common al ong the northern Seward Peninsula from Ikpek to Cape Espenberg
during breakup and throughout the summer (Seaman, unpublished). In the
early 1900's, reindeer herders from shishmaref and Wal es saw froma few to
several hundred belukhas inside Lop and Arctic lagoons in late June and
July. |If left undisturbed, whales would remain in the |agoons for
extended periods. Belukhas occasionally entered Shishmaref Lagoon in July
during periods of high water, and occurred along the nearby coast unti
freezeup when they were sonetimes caught in nets set in the drifting ice
near the village (Seaman, unpublished). At one time sone of the people
from Kotzebue Sound spent their summers fishing and hunting seals,

caribou, and belukhas along the coast from Shishmaref to Cape Prince of

Wal es (Nelson 1887, Curtis 1930; Hall 1975; ADF&G, unpublished).

Belukhas have been infrequently sighted near Shishmaref in recent years.
One group of abcut 20 was sighted in the ice 7 kmwest of the village cn
4 June 1979 (Frost et al. 1983b). Residents of Shishmaref think there
have been fewer whales near their village since the introduction and
increased use of outboard-powered boats. Undoubtedly, |arge nunbers of
belukhas pass along the north side of the Seward Peninsula in spring on
their way to Kotzebue Sound and locations further to the north, but this
mgration is probably far enough of fshore to pass unnoticed by coasta
resi dents.

Belukhas have been reported as commen summer residents of Kotzebue Sound
for as long as there are published records for the area (Nelson 1887
Curtis 1930; Foote and Cooke 1960; Ray 1964 and 1975; Foote 1965; Foote
and WIllianson 1966; saario and Kessel 1966; Hall 1975; G ddings 1967
Seaman and Burns 1981; Frost et al. 1983b). Belukhas arrive in Kotzebue
Sound in late May to md-June, usually during or shortly after breakup
when ice is still present but is broken and scattered. They are often
first seen in pockets of open water in the northern Sound from Sheshalik
to Cape Blossom In 1978 the first confirmed sighting in Kotzebue Sound
was made on 11 June sout heast of Chami sso Island by a Kotzebue hunter
enroute to Elephant Point. In 1979, a pilot from Kotzebue reported a
group of about 30 whales on 1 June scuth of Cape Blossom A group of

80- 100 was seen at the sane |ocation on 6 June, and was observed
approachi ng Sheshalik spit from the southwest shortly thereafter (G Barr,
personal communication). These first sightings in 1978 and 1979 were
probably sonewhat earlier than usual, since in both years the winters and
springs were unusually warm and breakup occurred early. Foote and Cooke
(1960) found that the first belukhas usually appeared near Sheshalik in
mid~- to late June.

Eschscholtz Bay IS a |large shallow bay in the southeastern corner of

Kot zebue Sound about 85 km sout heast of Kotzebue. It is presently the
most productive belukha hunting site in the Xotzebue Sound area. Belukhas
normal |y appear in Eschscholtz Bay in mid-June, slightly later than in
northern Kotzebue Sound. In 1978, hunters from Deering sighted a group of
at least 50 on 12 June, 6 km west of El ephant Point, and in 1979 over 200
were seen on 8 June along the northwest shore (N Lee, personal
compmunication) . Belukhas appeared sonewhat later in 1982 with the first
whal es seen on 21 June. Wien in the area, belukhas ncrmally nove into
Eschscholtz Bay each day on the flood tide and | eave on the ebb tide, but
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sonetimes remain in the bay through the tidal cycle. They follow a deep
channel which extends from Chanisso Island and parallels the north shore
toward the Buckland River. On high tide and the first part of ebb tide,
the whales commonly disperse along the north and east shores of the bay.
On sone flood tides they do not deeply penetrate the bay but concentrate
in the shallow waters along the northeast shore. This nay be due in part
to avoi dance of boat traffic near El ephant Point and the Buckland River.
In June they are usually intercepted by hunters who herd or drive them
into shallow waters of the inner bay. |In June 1978, 1979, 1981, and 1982
belukhas continued to nove in and out of the bay for a week to 10 days,
presumably until hunting activity disturbed themto the the point they
woul d no |onger enter (Seaman and Burns, unpublished) . In some years
after hunting ceases and all hunters |eave, sone whales return to
Eschscholtz Bay and remain until at least mid-July (Seaman, unpublished)

There appears to be considerable |ocal nmovenment of belukhas in Kotzebue
Sound. The whal es seen near sheshalik, Kotzebue, and Cape Blossom are

al nost certainly part of the same group seen in Eschscholtz Bay. In 1979,
during times when belukhas were not seen in Eschscholtz Bay, many whal es
were seen off sheshalik, in Kotzebue Sound proper, and in Spafarief Bay
just west of Eschscholtz Bay. On several occasions when there was much
boat activity near both Sheshalik-Kotzebue and Eschscholtz Bay, belukhas
were seen near Cape Blossom and seaward of Sheshalik. The residents of
Deering say that belukhas are not seen near their village. Historically
as well as in recent years the whales seemto have preferred the northern
and eastern parts of the Sound.

The utilization patterns and novenents of belukhas in Kotzebue Sound
appear to be nmarkedly different today than in the early 1900's (Seaman and
Burns 1981; aDr&G, unpublished). Residents of Noatak and Kotzebue have
noted that the greatest change occurred shortly after the introduction of
out boar d- powered boats in the 1920's and early 1930’s. Foote and Cooke
(1960) stated that before notorboats were used belukhas cane very close to
shore and often entered the shallows behind sheshalik spit as well as
Hotham Inlet. In the 1940's and 1950’s there was a large increase in both
the nunber and size of notorboats near Kotzebue and sheshalik. Hunting
became nore difficult as fewer belukhas cane into the shallows near these
sites. By the 1960's boat traffic in northern Kotzebue Sound was heavy,
traditional hunting nmethods gave way to |ess organized hunts, and fewer
belukhas were seen in these shallow areas. Wth few exceptions, belukhas
are now even | ess comon near Sheshalik than in the 1960’ s alt hough they
are still conmon offshore. Many people from Kotzebue believe that the

noi ses associated with mpdernization, such as electrical generation,
construction, barge traffic, and lowflying aircraft have conpounded the
probl em

Noti ceabl e changes in utilization patterns and nmovenents of belukhas have
al so occurred in Eschscholtz Bay. Traditionally only the people from the
smal | village of Buckland and occasionally Deering hunted belukhas in
Eschscholtz Bay. In the early 1900's the village was located on the |ower
Buckl and River, and residents seasonally noved downriver to Eschscholtz
Bay for the belukha hunt. The whales, which were present in |arge but
variabl e nunbers every year, were hunted from uniaks and kayaks for one or
two weeks in late June or July, or until enough nmeat was obtained. After
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the boat hunt was over (usually md-July) belukhas returned to the bay and
frequently stayed for days at a time noving over the tidal flats on flood
tide and to the deep water at ebb tide. The older people renenber that
very large nunbers of whales were present after the hunt in July in the
shal | ows east of Elephant Point and along the north shore. Belukhas
frequented these areas until early August, after which time they were nore
commonly seen in western Eschscholtz Bay, near Chamisso Island and the
Choris Peninsula, or in Spafarief Bay.

In the early 1920°s a reindeer processing plant was established at

El ephant Point. About the sane tinme the Buckland peopl e noved their

sunmmer hunting canmp from the north side of the bay to this location and by
the late 1930's the village of Buckland was situated at El ephant Point
year-round. Wth the increase in noise and activity, belukhas spent nore
time on the northern side of the bay and came less frequently into the
shal l ows east of Elephant Point. However, K boat traffic was generally
moderate prior to the 1950's since the village was |ocated very near the
hunting area. Boat traffic increased somewhat about 1954 when the village
was relocated up the Buckland River to above tidewater and peopl e began
moving regularly back and forth. In the late 1960's a few hunters from

ot her areas began to cone to Eschscholtz Bay to hunt and by 1975 there
were many additional boats, particularly from Kotzebue. Hunters are of
the opinion that uncontrolled boat traffic in June and early July,
particularly during flooding tides, acts to reduce the nunber of belukhas
entering Eschscholtz Bay and to decrease hunting success (ADF&G,
unpubl i shed)

Belukhas are known to both feed and cal ve in Kotzebue Sound. As in Norton
Sound, the whales probably follow local movements of fish, feeding on
species which are particularly abundant at certain times (Seaman and Burns
1981; Seaman et al. 1982). |n Eschscholtz Bay there are substantial runs
of herring, smelt, char (Salvelinus alpinus) , and salnmon, in addition to

| arge nunbers of saffron cod (Barton 1979; Burns, Frost, and Seaman,
personal observation).

Calving has been reported in all coastal regions of the Sound; however, it
is unknown whether calves are born only in shallow coastal regions or

whet her calving also occurs offshore. Mst observations of calving are
from near sheshalik and fromthe eastern end of Eschscholtz Bay.

Sheshalik may be of [esser inportance at present due to avoi dance by
whal es as di scussed above.

The actual nunber of whales using the Kotzebue Sound area during the
ice-free months is poorly known. Qur estimate of abundance is based on
our field studies, interviews with |local residents, and occasional
observations of local pilots and biologists working in the area. In July
1962, Burns (unpublished) saw 900-1, 200 belukhas north of Cham sso |sland,
moving northward along the Choris and Baldwin peninsulas. On 8 July 1978
a resident of Buckland (N. Lee) saw an estimated 900-1, 000 belukhas
scattered in the shallows along the northwest shore of Eschscholtz Bay.

At |east 500 whal es were seen from boats in Eschscholtz Bay on the first
hunt in June 1978 and, based on hunting success, that is a very
conservative estinmate of the nunbers of belukhas in the area that year
Local hunters reported that belukhas were also very abundant in 1977. In
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1979 and 1981 hunters reported | ow nunbers of whales which was reflected
in very low harvests. 1In 1982 belukhas were very abundant in southeastern
Kot zebue Sound and were al so common near Sheshalik. Considering all
observations we estinmate that the peak number of whales in Xotzebue Sound
during sumer ranges from 500 to perhaps 2,000+ with considerable
year-to-year variability which cannot at present be explained. This
estimate is based primarily on observations made in southeastern Kotzebue
Sound and may poorly reflect whale abundance in other portions of the
Sound. Systematic surveys of the area are needed in order to refine these
esti mates.

Belukhas appear off Xivalina and Point Hope, which are along the migratory
route of whal es headed to the eastern Beaufort Sea, much earlier than they
do in Kotzebue Sound. The northward spring mgration past Point Hope has
been docunented by Foote (1960), Fiscus and Marquette (1975), Marquette
(1976, 1977, and 1979), and Braham and Krogman (1977) . At Point Hope
belukhas are seen noving north through leads in the ice as early as March.
The earliest recent sighting was on 21 March 1976 when two groups of
approxi mately 80 and 120 whales were seen noving north through a |ead

sout heast of Point Hope (Seaman, unpublished) . In late March 1978 nore
than 100 were seen noving through the |eads near Point Hope and about
1,000 were seen on 19 May 1980 (D. Smullin, personal communication)

Belukhas are commonly seen and hunted throughout April and My, although
hunting for belukhas takes place primarily when bowhead whal es are not
available (Marquette 1977; Braham and Krogman 1977). During spring nost
belukhas are seen sw nming north, although in May 1976 several small
groups were seen sw nmmng south. Mst sightings near Kivalina are in
April and May and again in late June and early July (Frost et al. 1983b;
Seaman, unpublished).

Hunters from Point Hope frequently see belukhas while hunting seal s anong
the ice floes in late June and early July. During July, August, and early
Sept enber, many belukhas are occasionally seen along the coast between
Kot zebue Sound and Point Hope (Nelson 1887; Foote 1960; Frost et al.
1983b; Seaman, unpublished). Residents of Xivalina commonly see belukhas
during the first part of Septenber, wusually sw mmng northwest along the
coast toward Point Hope; they are rarely seen after that tine. Seal
hunters from Poi nt Hope report seeing belukhas noving southward by the
village during Septenber and QOctober. Belukhas are uncommon of f Point
Hope during mdw nter, although they are occasionally seen south of there
in January and February, following periods of strong northerly winds that
formleads and polynyas in the ice.

Barrow Arch

The Barrow Arch area includes the cChukchi Sea coast from Cape Lisburne to
Point Barrow (Figure 14). Mst of the information presented below is
based on our field studies conducted from 1978 to 1981, incl uding
interviews with local residents of Barrow, wainwright, and Point Lay, and
aerial surveys of the coast between Barrow and Cape Sabine. Specific
sighting information is presented in Frost et al. (1983b) . There is
little published information on belukhas in this area.
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Belukhas are present in tw “waves” along the northern Chukchi Sea coast.
The first conprises whales migrating northward through [ eads in the pack
ice during March-June and the second consists of whales that rmove intothe
coastal zone in June or July after the ice noves offshore. The timng of
breakup is variable from year to year, with the ice nmoving out of the
southern regions such as Ledyard Bay earlier than Peard Bay and Point
Barrow to the north. On the average, the shore ice |eaves Cape Sabine and
Cape Beaufort regions in md-June and Point Barrow about one nmonth later.

Northward mgrating belukhas nmove by Wainwright through leads in the ice
as early as March (Nelson 1969; aprFs&G, unpublished) . However, the peak of
the spring mgration past Wainwright and Barrow occurs in April and My
(Braham and Krogman 1977; Seaman and Burns 1981). Goups of from 10 to
several hundred whal es have been seen in the flaw zone between Cape

Li sburne and Barrow. The spring migration is largely conplete by late My
with nmost whales moving into the eastern Beaufort Sea to summer in coasta
waters off the Mackenzie River estuary (Fraker 1979)

The coastal area of the northern chukchi Sea used nost intensively by
belukhas in June and July is Kasegaluk Lagoon and, particularly, the

adj acent narine waters. Belukhas characteristically appear in the
southern part of this region near Ledyard Bay in mid- to late June, then
move gradually northward following the retreat of seasonal ice. Childs
(1969) reported a group of 50 or nore belukhas near the Pitnmegea River on
24 June 1958. On 3 July 1982 an estinmated 2,000-2,500 whales were
observed in a l|oose aggregation noving northward along the coast in the
area between Cape Sabine and Cape Beaufort (R Quimby, persona

communi cation) . Calves were observed within the aggregation. Residents
of Point Lay regularly see whales near Cape Beaufort prior to their
arrival at Kasegaluk Lagoon

Belukhas first appear near the village of Point Lay in late June or early
July . In 1978 the people of Point Lay saw the first “summer” belukhas (as
opposed to spring migrants on their way to the Mackenzie River estuary

whi ch may be seen in April and May) of the year in Nackok Pass on 2 July.
At least 100 whales were moving northward close to the shore. In 1979 the
first sumer whales, a group of at least 100, were seen at Kukpowruk Pass
on 22 June. This is one of the earliest recorded sightings in this area
and was probably due to a very early breakup that year.

Al t hough belukhas sonetimes use the deeper portions of Kasegaluk Lagoon
they are nost often seen in the nearshore waters outside the barrier

i slands (Figures 15-17). The whales are usually concentrated near mgjor
passes, particularly Kukpowruk, Ut ukok, Icy Cape, and aAkoliakatat, and to
a |lesser extent, Akunik. At a given time, nost of the whales in the area
usual ly concentrate at the same pass, either in or just outside of the
pass itself, or in the downstream plune of lagoon water. Mbst have been
observed within 1/2-3/4 km from shore, usually with a few snmall groups or
solitary animals (nostly adults) farther offshore in deeper water. On

10 July 1978 a |l arge group of whal es observed near Xukpowruk Pass was
concentrated in and south of the pass; the nearshore current was moving
south that day. Whales seen at Akcliakatat Pass on 13 and 15 July 1979
were in and to the northeast of the pass; the current was noving to the
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northeast. \Water tenperatures in these |agoon plumes were as nuch as 2°c
warmer than nearby marine waters (Seaman, unpublished)

Belukhas al so occur in the deeper channels inside Kasegaluk Lagoon. Point
Lay residents report that whales only enter the |agoon when water is
moving out a pass. They often enter by one pass and | eave by another. In
some years, many whales enter the lagoon, while in others very few do so.
The reason for this variability is unknown.

Sightings from 1979, the year for which our data are nost conplete,
illustrate some aspects of the novenment of belukhas within the area. By

| ate June the shore ice had nmoved offshore along the southern third of the
| agoon; the pack ice remained close to shore near Utukok Pass and Solivik
Island. The first belukhas were seen and hunted on 22 June at Kukpowruk
Pass, after which they reportedly noved northward and offshore. They were
next seen,on 24 June noving southward al ong the beach near Point Lay and
at the same location on 28 June noving northward. A pilot estimated

400- 500 whal es near Kukpowruk Pass on 30 June. None were seen on 1 July
but many were present near shore and inside of the |agoon near Kukpowruk
Pass on 2 July. There appeared to be some novenment of whales between the
coast and the edge of the ice pack a short distance to the north.

On 3 July the coast was surveyed from Naokok Pass to Point Barrow. The
pack ice extended south parallel to the coast to approximtely m dway
between Utukok and Icy Cape passes. Several small groups of belukhas were
seen along the ice edge north of U ukok Pass. At approximtely the same
time, over 500 were reported by a hunter about 125 kmto the south at Cape
Beaufort. No whales were seen between the two points. On 4 July a

sout hwest wind blew the ice to just north of Icy Cape and a pilot saw
approxi mately 200 whales near Icy Cape Pass. On 8 July over 500 whal es
were seen at Utukok Pass and on 9 July sightings of 300-500 aninals were
made in the vicinity of both Akunik and Naokok passes.

The last |arge sighting of belukhas made at Point Lay in 1979 was on

13 July. COver 100 whal es were noving northward from Kukpowruk Pass where
whal es were seen the day before. At Akoliakatat Pass, approximately

1, 600- 2, 400 belukhas were present from 13 to 18 July, at which tinme they
moved farther east and north. \Whales were sighted at Pingorarck Pass
(1,000+ aninmals) on 19 July noving northward, and at Wi nwight, 40
kilometers to the northeast between 17 and 20 July, with peak nunbers late
on the 19th (500+) and on the 20th (400). No whal es were seen at
Akoliakatat Pass on 19 July. Based on the timng of observations, the
belukhas seen at Wainwright on the 19th and 20th were the same aninmals
that were observed at Akoliakatat Pass a few days earlier.

According to the residents of Point Lay, belukhas | eft the Kasegaluk
Lagoon region unusually early in 1979. They are usually seen at Point Lay
until at least the end of July and sonetines, as in 1978, until the mddle
of August. In 1981, however, no belukhas were seen on aerial surveys
flown after 15 July (Frost et al. 1983b). The whales usually depart to
the north, occasionally follow ng the coast where they are seen at
Wainwright and, less comonly, at Barrow. The factors affecting the
timng of belukha novenents are poorly known, but may include ice
conditions, water tenperature, food availability, human disturbance in the

202



formof hunting or aircraft overflights, and the presence of killer whales
(Orcinus orca) (Bel'kovich 1960; Fish and vania 1971; Sergeant 1973;
ADF&G, unpublished).

Belukhas are known to calve in the Kasegaluk Lagoon area. On aeria
surveys in July 1978 and 1979, neonates were observed among the adult and
subadult whales. Twice, on 8 and 10 July 1978, belukhas were observed
giving birth in the |agoon (Seaman, unpublished).

Qur best estimates of the abundance of belukhas along this sector of the
coast come from aerial photographic counts of whales at concentration
areas. At XKukpowruk Pass on 10 July 1978, 703 whales were counted. At
Akol i akatat Pass in 1979, 1,104 were counted on 13 July and 1,601 on

15 July. There are many problems associated with deriving an estimte of
the total number of whales in concentration areas from aerial counts
(Brodie 1971; Sergeant 1973; Fraker 1977). Sonme of the animals are
underwater at any given time and, depending on turbidity of the water and
the depth to which the belukhas dive, they nay or may not be visible to an
observer. Animals outside the main concentration areas (farther offshore)
were nore widely dispersed and appeared to remain underwater |onger and
therefore were not adequately represented in aerial photographs. Neonates
and yearlings are also undoubtedly under-represented because their snmal
size and dark color nmakes them difficult to see. By applying correction
factors to account for the above problens in sightability, we estinate the
total number of belukhas at Kukpowruk Pass on 10 July 1978 as 1,138, and
at Akoliakatat Pass on 13 and 15 July 1979 as 1,575 and 2,282 (Table 3).
Based on the above observations and those of local residents, we estinmmte
that 2,000-3,000 belukhas mRy occur near Kasegaluk Lagoon in nost years,

al though in sone years the abundance of whales in the area may be

consi derably |ess.

Belukhas appear only occasionally at Wiinwight and Barrow during the
ice-free periods. Van valin (1941) described a belukha hunt in “late
spring” (presumably July) at Wainwight after the ice had gone out.
Belukhas were seen and hunted there on 17 and 18 July 1979. Nelson (1969)
noted that during the ice-free season, belukhas were nost commonly seen in
late July and August, and were usually noving northeast along the coast.
Informants from wainwright confirnmed that information, and added that

“l ong ago” belukhas sonetimes congregated at the nouth of Wi nwight Inlet
and noved into the Kuk River during sunmer. They are occasionally seen
near Wainwight in Septenber. They were reported to be numerous off

Wai nwright on 3 Septenber 1975 and small groups were seen off the coast
between Wainwight and Barrow on 11 and 13 Septenber of that same year
(Fiscus et al. 1976).

Hunt ers near Barrow occasionally see belukhas noving along the shore in
summer and early autum. Murdoch (1885) reported that in 1881, 1882,
and 1883 |l arge groups of belukhas passed by Barrow as soon as there was
open water near the beach and appeared again a week to 10 days |ater.

He saw 100 or nore whal es pass by Barrow within 200 yards of the shore
on 28 Septenber 1881 but noted that Septenber sightings were unconmon.
Several ol der residents of Barrow indicated that belukhas were once
conmonly seen near the village every sunmer. Boat traffic and noise
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Table 3. Counts from photographs, correction factors and total

esti mated nunbers of belukhas, excl udi ng neonates, seen near
Kasegaluk Lagoon on survey flights in 1978 and 1979.

Kukpowruk Pass Akoliakatat Pass
10 July 1978 13 July 1979 15 July 1979
Phot ographi ¢ count 703 1104 1601
Correction factor
for whal es underwat er
and therefore not
observed (140) 20% (221) 20% (320) 20%
Correction factor for
areas where whal es
Wer e not ‘included
in photos (211) 25% (133) 10% (192) 10%
Correction factor
for year%ings not
observed (84) 8% (117) 8% (169) 8%
Total estimted
nunber of belukhas
in concentration 1138 1575 2282

lBrodie (1971) working in clear water in Cumberland Sound estimated
that he missed counting 40% of the aninals because they were under-
water and too deep to see. He did not use aerial photographs.
Sergeant (1973) believed that he saw only 33% of the total aninals
while working in the nmurky waters of Hudson Bay. Seaman is of the
opinion that he was able to count a much greater proportion of the
total animals present in and adjacent to Kasegaluk Lagoon through
the use of aerial photographs. On the average, whales were observed
for 15-20 seconds and appeared on as many as three or four franes.

“Qut side of the main concentration areas-- the area covered by phot o-
graphs--there were widely scattered individuals or small groups of
whal es that could not be included in photos taken on a single pass
of the airplane. W assune that the age conposition of those whal es
was simlar to the main concentration.

3ve used Brodie's (1971) estimate of 8% yearlings. Neonates are not
included in the total estimnates.
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from | arge generators, vehicles, aircraft, etc., or other unknown
factors may have discouraged whales from passing by near shore in recent
years.

There is little information on the distribution and nunbers of belukhas
in the Barrow Arch portion of the northwestern chukchi Sea. Burns
(unpublished) recorded 13 whales in five scattered |ocations from
74°20° N to 74°41'N and 160°54'W to0 167°24'W on 12 Septenber 1974. On
aerial survey flights conducted 10 through 20 Septenber 1980, belukhas
were sighted at four |ocations from 72°35'N to 73°00'N and 164°00'w to
169°00'W (Burns, unpublished). Recent detailed observations of autum
distribution in the northern chukchi and western Beaufort seas are

di scussed in Burns and Seaman (1985).

Diapir Field

The Diapir Field planning area includes the Al askan Beaufort Sea and a
portion of the northeastern Chukchi Sea east of 162°w |ongitude

(Figure 18). The continental shelf is quite narrow in the Beaufort Sea,
general |y extending of fshore less than 100 km Nearly continuous ice
cover exists through much of the winter with a few offshore |eads

devel oping in the spring {(Fraker 1979; Burns et al. 1981). Shorefast
ice usually persists through June. In nost years the pack ice retreats
northward in md to late summer leaving the coastal waters ice-free
until freezeup in late Septenber to early Novenber (Burns et al. 1981)
In some years the ice never leaves the coastal waters of the Beaufort
Sea, while in other years the southern edge may be a hundred kilonmeters
or more north of the coast.

Belukha whal es are absent fromthe Diapir Field during nost of the
winter, fromlate November through March. 1Ice and weather conditions do
not produce areas with predictable open water, and favorable w ntering
conditions for belukhas generally do not occur. Snall nunbers of whales
may becone entrapped by ice during the autum migration, but the

i nci dence of this is probably |low. Cbservations of entrapped belukhas
in the eastern Canadian Arctic (Porsild 1918; Freenan 1968) suggest that
attenpts to overwinter under these conditions frequently result in high
mortality.

Belukha whal es are conmmon and at times very abundant in the Diapir

Field during the spring, sunmer, and autum. The majority of belukhas
that seasonally occur in the Beaufort Sea are part of a group of at

| east 11,500 whales that summer in the Canadi an Beaufort Sea and
overwinter in the Bering and southern Chukchi seas (Braham and Krogman
1977; Fraker 1979; Davis and Evans 1982). The spring migration of belukha
whal es in the Chukchi Sea past Point Hope comrences in nid- to late March
(see Hope Basin and Barrow Arch planning area discussions). The earliest
recorded sighting of belukha whal es passing Point Barrow was on 2 April
1977 when a Barrow hunter, Arnold Brewer (personal commrunication) ,
sighted over 60 animals noving through a narrow | ead off the shorefast
ice. Four days |ater several hundred whales were seen. It is possible

t hat belukhas occasionally pass by Barrow as early as |ate March.

Belukhas are known to utilize offshore | eads during the spring migration
(Braham et al. 1984) and it is likely that some pass Point Barrow
unnoticed by local hunters.
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The peak of the spring migration past Point Barrow occurs fromlate
April to the third week of May and varies in relation to ice conditions
(Braham and Krogman 1977; G Carroll, personal conmunication). The
general north and east migration past Point Barrow continues through at
| east early July. Brahamet al. (1984) observed belukhas north of
Barrow up until their last aerial surveys in late June. Harrison and
Hal | (1978) observed two groups of 9 and 23 belukhas north of Barrow the
first week of July and Mirdoch (1885) reported whales along the coast at
Barrow in the niddle of July immediately follow ng breakup.

The proposed migration route of belukha whales from Point Barrow to the
eastern Beaufort Sea is described in detail by Fraker (1979) . (bserva-
tions by Ljungblad (1981) confirmthat in late May and June migrating
whal es utilize offshore | eads in pack ice which extend northeast from
Barrow, into the Beaufort Sea. Many whal es appear to congregate in the
| eads, polynyas, and open water west of Banks |sland and in Anmundsen
Qulf in My and early June. By late June most of these whal es have
moved to the shallow, warmer waters of the Mckenzie River estuary where
concentrations in excess of 2,000 whales are observed in sone of the
bays (Fraker et al. 1978). However, sonme belukhas have been seen noving
eastward in Alaskan waters as late as 27 June and 15 July (Ljungblad
1981; aDF&G, unpublished).

Belukha whal es have never been observed in |arge numbers during the
summer in the coastal waters of the Alaskan Beaufort Sea. This is in
marked contrast to the Canadian portion of the Beaufort Sea where up to
7,000 whal es have been observed in the Mackenzie River estuary during
July and August (Fraker 1980). Long-time residents of the Al askan
mid-Beaufort region, Jim and Harnmon Hel mericks (personal conmunication)

i ndi cate that belukhas are common off the shorefast ice until it noves
away fromthe coast, usually between late June and mid-July. During the
remai nder of the summer, belukhas are rarely observed in the ice-free
coastal waters of the Alaskan nid-Beaufort Sea.

During sunmmer, belukhas are occasionally observed in the pack ice or
ice-free waters near Barter Island. In July, these whales are typically
observed noving eastward close to shore in small groups of 5 to 15.
During August belukhas occur in groups of similar size, but are observed
to nove both east and west along the coast. Hunters of Kaktovik on
Barter Island killed several belukhas on 19 August 1980.

There have been very few sightings of belukha whales within 120 km of
the coast in the waters and pack ice of the Beaufort Sea during July and
early August. Harrison and Hall (1978) saw four whales on 18 August
1976, approximately 75 km north of Cape Halkett, and Ljungblad et al.
(1982) made three sightings of 26 aninals at 96, 220, and 270 km north
of prudhoe Bay on 22 August 1981. Considering the substantial effort
that has been devoted to offshore aerial surveys in this region north to
about 71° N (e.g., Harrison and Hall 1978; Ljungblad et al. 1980, 1982;
Ljungblad 1981), it appears that belukhas are unconmon in the open water
areas of the Alaskan Beaufort Sea during July and early August.

Si ghtings of belukha whales in the eastern Beaufort Sea become increas-
ingly infrequent in late August and September. Wales are seen headed
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west past Herschel Island during September; a group of 2,000 was sighted
near there on 21 Septenber 1972 (Fraker et al. 1978). It appears that
most whal es nove offshore prior to entering the A askan Beaufort Sea
since they are rarely reported in nearshore waters. Johnson (1979)
reported two sightings of whales swimmng westward just offshore of the
Jones Islands; a group of 75-100 was seen on 15 Septenber 1977 and
approxi mately 35 were seen on 23 Septenber 1978. Cunmings (personal
conmuni cation) heard vocalizations of belukha whal es near Prudhoe Bay in
Septenber 1980. No belukha whal es were seen during marine nmammal
research done froma small boat in the nearshore Al aska Beaufort Sea
from 20 August to 21 Septenber 1980 and 16 August to 11 Septenber 1981
(Frost and Lowy 1981; Lowy et al. 1981). The majority of belukha
whal es seem to remain well offshore throughout their westward migration
out of the Beaufort Sea. Large nunbers of whales have been seen on
several occasions in Septenber and early Cctober in the region 35-220 km
north of Point Barrow. During Septenmber they nay be dispersed over a

wi de area. For exanple, on 21 Septenber 1977, 100 were seen north of
prudhoe Bay and 2,000 were seen near Herschel Island. On 20 Septenber
1980, Burns and Seanan (1985) observed nunerous belukhas in a 140 km

| ong band of pack ice north and east of Barrow.

DI SCUSSI ON AND CONCLUSI ONS

Whi | e belukha whal es are a widespread, abundant, and conparatively

wel | -known species in arctic and subarctic regions, many aspects of
their distribution and novenents are poorly understood. A basic
question of considerable practical significance is how various groups of
belukhas, which are nostly observed, studied, and exploited in spring
and sunmmer, relate to one another in terms of population identity

Al'though sone researchers have inplied that reproductive isolation
occurs anong sumering groups by referring to them as popul ations or
stocks , such assertions probably do not apply to belukhas in western

Al askan waters. Breeding activity occurs in spring, prior to the
arrival at sunmering areas, at a time when considerable mingling of
animals can occur. Unfortunately, virtually no research has been done
in areas where belukhas are presumed to breed so that an assessnent of
popul ation identity nust be nade based on geographical considerations
as well as the fragmentary results of tagging and norphonetric studies.
We use the term population to refer to groups of whales that probably
have |ow genetic interchange with other groups due to isolation during
the reproductive period. Qher groupings or concentrations of whales
should be called aggregations, within which there may be herds. In areas
wher e aggregations have been sho