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Sunmary

A study of the natural history and ecol ogy of bearded seals (Erignathus
barbatus) was undertaken from June 1975 through April 1979. O the
proposed OCS |ease areas which are north of the A aska Peninsula, the
Bristol, Norton and Hope Basins seasonally support the greatest nunbers
of bearded seals. The Beaufort Basin supports relatively |ow nunmbers of
these seals but on an alnost year round basis. St. George Basin and
Bri st ol Bay are inportant for the direct support of these seals duri ng
Years of extensive ice cover and the Navarin Basin is beyond the nornal
limt of bearded seal distribution. The continental shelf underlying
the Bering and Chukchi Seas provides the largest “continuous area of
favorabl e bearded seal habitat in the world.

For the nost part bearded seals maintain an association with drifting,
relatively disturbed, sea ice during all nonths. As a result, these
seal s nove extensively, being nost nunerous in Bering Sea during winter-
spring and in the northern Chukchi Sea during summer-fall. |t appears
that seasonal novenent into and out of the Beaufort Sea occurs but is
not great except in the western part. The seasonal extremes of range
vary considerably depending on annual variation in ice conditions.

Age composition of harvested Seal s was strongly biased toward pups.
Thus, direct evaluation of harvest characteristics was not possible.
After evaluation of biases influencing conposition of the harvest, it
was concluded that during early summer pups conprise 22-25 percent of
the popul ation, subadults (ages O through 3) 40-45 percent and animals 4
years and ol der 55-60 percent. The sex ratio was close to unity in pups
and favored fenmales in older age classes. Analysis of harvest data for
i ndividual collection years indicated variation in survival of pups born
in different years. Age structure of the harvest was fitted into a
“smoot hed” age frequency distribution for the populations. This fitted
age structure indicated that in early sumrer the popul ation included 22
percent pups, 44percent juveniles (ages O through 3) and 56 percent 4
years or older. These findings were in agreenent with those derived
t hrough our understanding of factors which biased age conposition of
harvest s

A prelimnary life table was devel oped and presented. Mean nortality
rate for all ages (O 27) was found to be 219/1000 i ndividual s. It was
96/ 100 individuals for age classes 6-27, The nean nortality rate for
mal es was higher than for fenmales and may account for the greater proportion

of females in older, harvested ani nals.

Recent harvests are reported. In 1976 the Anmerican catch of bearded
seals was 2,125 and 4,750 were taken in 1977. The contribution of
bearded seals to village econom es was estinmated based on a reported
harvest or 6,308 bearded seal s |anded between January 1977 and June
1978.  The nodel age of a seal in that harvest was 5.1 years. \\jght
was 156.9 kg and its “equival ent nonetary contribution” to a village was
$285.62. The equival ent nonetary contribution of this resource to
Alaskans during the 18 nmonths indicated above was $1,901, 682. Bearded
seals are an inportant resource to residents of northern Al aska.
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Organisms eaten by bearded seals (or simlar species to those
utilized) have been shown to be sensitive to and significantly disadvantaged
by petrochem cal contam nation. Extensive OCS devel opment, in itself,
will reduce the carrying capacity of habitats for bearded seals, especially
i f major accidental releases of fuel, crude oil or other pollutants
occur.

[, [ ntroduction

.The distribution of bearded seals, FErignathus barbatus, G || 1866,
is circunpolar. These seals are horeocarctic and their effective range
Is restricted to regions wthin which seasonal sea ice occurs over

relatively shallow waters, less than 200 m (Fig. 1). They are bottom
f eeders.

Two subspeci es have been recognized: E b. barbatus (Erxleben
1777) in the region extending fromthe Laptev Sea westward to about
Hudson Bay, and E. b. nauticus (Pallas 1811) in the remaining range from
central Canada westward to the Laptev Sea (King 1964). Boundaries of
these supposedly different fornms are unknown and, in view of the ecol ogical
strategy of this animal, probably do not exist. Mnning (1974) exanined
260 skulls from both forms and concluded that recognition of the two
subspecies is justified. Conversely, Kosygin and Potelov (1971) concl uded,
based on exam nation of 416 skulls, that the subspecific differentiation
Is not warranted. Their findings suggest a single, wholearctic Species.

Since we are not in a position to draw a definitive conclusion in
this matter, we use the traditional concept of two subspecies--nauticus
being the subject of this report.

In the North Pacific region bearded seals occur in the Japan (Tartar
Strait), Okhotsk, Bering, Chukchi, Beaufort and East Siberian Seas. The
Bering-Chukchi popul ation, which extends into the Beaufort Sea, is the
subject of this report. In the Bering and Chukchi Seas these seals are
extensively hunted for human food and byproducts by Al askan and Siberian
Natives. Commercial Soviet sealers, operating from large ships, also
hunt themin the Bering and Chukchi Seas.

O the six proposed OCS |ease areas in waters of western and northern
Alaska (Fig. 2), the St. George and Navarin Basins are on the southern
fringes of the winter range of bearded seals. The remaining four (Bristol
Bay, Norton, Hope and Beaufort Basins) are all within the range of these
seal s.

Common Names of the Seal

Sone con--on nanes of E. barbatus used in the Bering-Chukchi Sea
region include: bearded seal (English), norski zaits (Russian, neaning
sea hare, commonly used in the western portion of the USSR), laktak
(fromthe Ramtschatdal term now generally used throughout the Soviet
far east), mukluk (Cpik ESkinmo term used in southwest Alaska, St. Lawence
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The skull of these sealsis w de, conparatively short and nore
massi ve than those of other ice-associated phocids of the North Pacific
region. Bearded seals commonly break through thin ice with their heads.
There is no saggital crest. Teeth are conparatively large, and, except
for the upper canines, are weakly rooted. The dental fornula is typica
of phocids: | 1-2-3, C 1, PC 1-2-3-4-5, on each side for a conplete

02-3 1 1-2-3-4-5
conplenent of 34.  Anomalies are not uncommon and usually involve |ack
of an incisor or presence of supernunerary postcanines. Teeth are
mostly worn down or missing in adults.

The palate is nmore arched and higher than in other phocids and the
mandi bl es are deep. These features result in a conparatively large
buccal cavity, an adaptation for a nodified type of suction feeding
(presumed).

Mean condylobasal length for 63 adult Pacific bearded seal s was
222.8 mm and zygomatic breadth was 130.3 nm (Manning 1974).

The rostrum is broad and rounded, supporting fleshy nasal pads wth
a large number of vibrissae, the feature on which the English common
nanme of this seal is based.

Fay (1967) reported that a bearded seal he exami ned had 15 thoracic
vertebrae and pairs of ribs, typical of the order Pinnipedia.

The trachea of bearded seals is different fromthat of other North
Paci fic phocids in that nost of the rings are inconplete. (n the average
there are 69 rings (64-81) of which only the first 6 to 12 are conplete.
In the remainder there is a broad elastic nenbrane between the ends of
the flattened rings. Ends of the rings are nost widely separated in the
central portion of the trachea (Sokolov et al. 1968, Burns unpubl. ).
The function or functions of this type of trachea are unknown but may be
related to production of the unique vocalizations in this animal. The
hvoid arch is conplete.

Lungs in the bearded seal are multilebular and generally resenble
those of ringed seals, having apical, cardiac, diaphragmatic and post-
cardiac | obes on the right lung and lacking the postcardiac on the left.
These are different from the unlobulated | ungs of ribbon seals (Sokolov
et al. 1968).

In five large bearded seals average length of the intestine was
2,502 cm The duodenum averaged 33.6 c¢cm small intestine 2,164.6 cm and
large intestine 303.S cm

Aaverage heart weight in adults was found to be about 1,110 g.

ITI. Objectives

The objectives of this study were as follows:
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There have been relatively few scientific studies directed specifically
toward bearded seals. Mst scientific information about them has been
obtained as an adjunct to work on other marine mammals such as the nore
abundant ringed (Phoca hispida) and harp (Phoca groenlandica) seal s.

The followi ng references are those which include significant contri-
butions to our know edge of bearded seals. An interested reader could
obtain a general understanding of the species from them although they
are by no neans the only sources of information. As an exanple, a
listing of publications on regional faunas, which included references to
bearded seals, would, in itself, be very long.

Accounts of the natural history of bearded seals include the
pi oneering work of Chapskii (1938), based on studies in the Kara and
Barents Seas; Vibe (1950) who worked in northwest Geenland; Johnson et
al. (1966) fromthe eastern Chukechi Sea; and Burns (1967) from the
Bering and Chukchi Seas.

Plekhanov (1933) described a nethod for determning the age of
seal s based on exam nation of claws. Sleptsov (1943), MclLaren (1958),
Tikhorirov (1966) and Potelov (1975) studied growth and/or reproduction
in bearded seals, relying mainly on Plekhanov's nethod for determning
age of seals in their sanples. Benjaninsen (1973) found that although
the teeth of bearded seals are largely lostor reduced in adults, the
root of upper canine teeth could be used for nore precise determnation
of age in adult seals. His paper describes ageand growth in these
seal s-fromthe North Atlantic and Barents Seas. Benjaminsen's Nmethod
was utilized in this study.

Feeding of bearded seals was studied by Pikharev (1940) and Fedoseev
and Bukhtiyarov (1972) in the Okhotsk Sea; Dunbar (1941) in the eastern
Canadi an Arctic; Kosygin (1966a) in the Bering Sea; Kenyon (1962) in the
Bering Strait; and lowry et al. (1977, 1978, 1979asb) in the Bering,
Chukchi and Beaufort Seas. Delyamure (1955) reported on the helminth
parasites of seals, including bearded seals. Fay et al. (1977, 1978,
1979) reported results of their studies on various aspects of norbidity
and nortality in Alaskan marine mammals including bearded seals.

The taxonony eand/or systematic of bearded sezls are included in
papers by Chapskii (1955), Burns and Fay (1970), Kosygin and Potelov
(1971) and Manning (1974).

Distribution of bearded seals in the study area was reported by
Tikhomirov (1961), Kosygin (1966b&c), Burns (1970), Stirling et al.
(1977) and Braham et zl. (in press).

Relationships of marine mammals, including bearded seals, to sea
icein the study area were described by Burns (1970) and Fav (1974).

v The Studv Area

The study area includes the Bering, Chukchi and Bezufort Seas (Fig.
3). Although alnost all of the data and sanples were obtained in the
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Anerican “sector” of these seas, they weederived from what appears to
be a single population whose range and seasonal movements occur mainly
within (and between) these seas. The eastern part of the Beaufort Sea
may be an exception in that nothing is presently known about novements
of bearded seals between that region and the areas west and south.

The Bering Sea is a well-defined body of water which is alnost
conpletely surrounded by |and. Zenkevich (1963) presents a very useful
resumé Oof sonme mmjor characteristics of this sea, as follows.

The surface approxi mates 2,304,000 knfand its vol une approxi mates
3,683,000 kni. Geatest depth is in the region of Kanthatka Strait,
reaching 4,420 m  Mean depth for the entire sea is 1,598 m O great
| mportance, from the standpoint of bearded seals, is the fact that the
Bering Sea is divided by the 200 m isobath into two approxi mately equal
parts; the southwestern part with depths greater than 3,500 m and the
northern and eastern shelf regions of less than 200 m depth. Bearded
seal s occur in the shelf region.

The few soundings available suggest that the continental shelf of
the northeastern Bering Sea is a flat plain with gentle slope gradients
(Creager and McManus 1966). Mnor relief features are present. Mjor
relief features in the Bering Sea are the fjords of the Chukchi Peninsul a
and the discontinuous trough paralleling the Chukchi Peninsula north of
Nort hwest Cape, St. Lawence Island (Udintsev et al. 1959),

O the confined seas, the Bering Sea is exceeded in size only by
the Mediterranean Sea. It is connected with the Pacific Qcean by the
deep Kamchatka Strait (4,420 m) as well as by numerous, deep passages
t hrough the 4Aleutian |slands.

In the north, Bering Strait connects the Bering and Chukchi Seas.
This Strait is very shallow (not exceeding 55 m according to U S.
Coast and Ceodetic Survey, chart nunber 9400) with a width of 85 km and
a cross-section of approximately 2.5 knf{(Zenkevich 1963). Throughout
zmost of the year movenent of water is north through Bering Strait.
Zenkevi ch (1963) indicates that about 20,000 kniof Bering Sea water
passes north through Bering Strait each year. South setting currents
have been recorded (Bloom 1964, pers. comm.) and are usually produced by
net eorol ogi cal factors. The nmgnitude and occurrence of such currents
ere only poecrly known as they occur mainly during the late fall and
winter months. South setting surface currents dom nate during Novenber
through March and result in a net southward transport of ice during that
peri od.

The Chukchi Sez is sonewhat nore difficult to delineate as it is
not completely surrounded by land. It is frequently considered, especially
in the Soviet literature, a&s an embayment Of the Arctic Ccean which is
Sounded on the south by the Bering Strait; on the west by the Chukchi
Peninsula and the eastern shores of Wrangell |sland (approximately
176°42'W longitude); on the north by the edge of the continental shelf
and on the east by tne shores of Alaska as far as-a line extending north
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margin in the central Bering Sea are as much as 450 nautical niles (from
approxi mtely 60 nm south of St. George Island to about 60 nm south of

St. Lawence Island). Shifting and movenent of the relatively thin ice
cover is significant and produces extensive areas where the ice is
fragmented and openings are present. This shifting, together with the
extensive |eeward coastlines of several large islands as well as the
coasts of Alaska and Siberia, produce conditions which accommodate a
relatively high abundance of bearded seals during winter. A high biomass
of food species, which is present, supports these seals.

The Chukchi Sea is mainly subarctic in its characteristics. Mich
of the North Pacific influence is lost, as water flowi ng north through
the narrow constriction of Bering Strait has become altered in the
Bering Sea. Biological productivity of the Chukchi Sea is |ess than
that of the Bering Sea.

Ice conditions are nmore severe due to average |ower w nter tenpera-
tures, a longer freezing period, incursions of nulti-year ice during the
fall-spring period, constraints of surrounding |land masses which are
| argely exposed to prevailing winter winds (mainly northeast) and the
frequent occurrence of persistent “arctic” high pressure systens.

Water depths in all parts of the Chukchi Sea are suitable for
bearded seals feeding. These seals occur throughout this sea in wnter.
However, ice conditions are such that highest densities occur in the
limted regions of persistent shear and flaw zones such as occur inmediately
north of Bering Strait and parallel to the Alaska and Siberian coasts.
The abundance of bearded seals in the Chukchi Sea during winter is mch
less than in the Bering Sea

The Beaufort Sea is a transition area between the subarctic and
arctic provinces. The northward trend of decreasing biological productivity
continues and, in conparison to the Chukchi Sea, productivity is significantly
| ower .

Multi-year ice is a significant feature of the northern part of
this sea and the areal coverage of this ice shows extrene annual variations.
Seasonal sea ice develops near shore, its extent depending on the amount
of multi-year ice which is present. The coastline of the Beaufort Sea
north of Al aska has a northeasterly exposure and is therefore ice stressed
Prevailing winds are northeast and, at |east in the eastern part, there
are weak cyclonic surface circulations of air and water (WIson 1974).

Seasonal and nulti-year ice can occur in the Beaufort Sea throughout
the year. In nost years the nearshore zone is ice free during August
through October but there is great annual variation in the extent of
open water. It is nostly ice covered fromlate Cctober through mid-
July . During the late summer-early fall “open water” period multi-vear
ice is present at varying distances from shore. Usually it is situated
north of the shelf break and therefcre beyond depths suitable for bearded
seals. These seals occur in open water overlying the continental shelf
or in association with nearshore ice remants which sometimes persi st
through late sunmer. In winter ice conditions are such that bearded
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of organs and tissues were saved including skulls or jaws, claws, repro-
ductive tracts, digestive tracts and sanples of heart, liver, Kidney,
muscle and bl ubber. Bl ood sanpl es were obtai ned when feasible. Wights
obtai ned included that of the whole seal (no estimate of blood |oss),
the hide and blubber and a limted series of organ weights.

A series of 12 neasurenments were taken. Those utilized in this
report include:

Standard length - the straight line distance measured from the
tip of the nose to the tip of the tail with the head and
neck -in a natural position. Seals were placed on a flat
surface (back down), the appropriate points marked, the
seal moved aside and the distance between points neasured.

Grth inmediately behind foreflippers - neasured with a flexible
tape around the body, under the foreflippers, at the |evel
of ‘the axillae.

Skin and bl ubber thickness -the thickness of skin and bl ubber
i mredi ately overlying the sternum at the level of the
xi phoi d process. An incision was nmade and a knife inserted
down to the bone. The skin and bl ubber thickness was
marked on the knife blade and measured.

Cccasional |y dead seals were found. These were processed as indicated
above and, if possible, cause of death was determ ned.

B. Laboratory Exami nation of Specinens

Age determi nations were based on exam nation of claws and/or upper
canine teeth. Tooth wear in bearded seals is rapid and in the majority
of aninals ol der than about 8 years teeth are mssing or worn down to
the gum line. Therefore, in several previous studies teeth were not
examned to deternmine age (i.e. Chapskii 1938, Mclaren 1958, Johnson et
al. 1966, Burns 1967). In nost of these earlier studies growth ridges
on claws of the foreflippers were used, as described by Plekhanov (1933).
However, Benjam nsen (1973) found, that the roots of the upper canine
teeth remained throughout life in nost bearded seals. The remaining
portions of these teeth could be sectioned and the age determned on the
basis Of annuli in the cementum layer. In our continuing studies of
bearded seals we adopted a conbination of the two methods. [nitial
determ nation of age was based on claw annuli. |f the determ ned age
was doubtful because annuli extended out to the tip of the claw, the
roots of the upper canine teeth were sectioned. |In nost animals age O
to § years results of both nethods were in close agreement. The change
in procedure has resulted in mnor difficulties wnen conparing, for
instance, growth curves from studies conducted prior to 1973,

Female reproductive tracts were preserved in 10 percent formalin
for later studv. In the laboratory the uterine horns were externally
exam ned for signs Of current Or previous pregnancy, indicated by external
size, conformation znd degree of rugosity.
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Natural history and behavioral observations were obtained from
several sources: 1) field observations by the principal investigators,
2) unpublished field observations of other investigators and 3) reports
from Eskimos.  The bulk of the natural history and behavioral observations
were recorded by the principal investigators while they were on the sea
ice, or aboard ships, skin boats or aircraft. These observations are
usually made with the aid of field glasses or spotting scopes and are
recorded as field notes with appropriate ecol ogical and behavioral
not ations.

Because of the amount of time they spend on the ice pursuing marine
mamal s, Eskinmo hunters are able to provide a wealth of infornmation
concerning behavior and natural history. Their observations were recorded
and, as appropriate, are presented.

D. Data Managenent

Data obtained in the course of OCSEAP funded prograns were entered,
as contractually required, into standardized data managenment prograns.
Two data sets were prepared--one being subnmitted to the National Cceanic
Data Center and the second retained and used for analysis. W utilized
a VI/78 mcro-conputer (Digital Equipnment Corporation) for data entry
and anal ysi s.

The age structure of bearded seal harvests for the years 1971
t hrough 1974 and 1975 through 1978 each consisted of two conponents: 1)
those seals for which age determnations based on claws (young ani mals)
and teeth were acceptable and 2) ol der aged seals for which only a
m ni num age, based on examnation of claws, was known. The sanple size
in each category was:

No. for which No. for which Range of

age determnations only mininum age m ni mum
Sanple Series were acceptable was _known (cl aws) known ages
1971-1974 306 55 6- 16
1975- 1978 1160 151 5-18

Ve conbined the two conponents for each series by redistributing
t he seals of known m ni mum age in accordance with the age distribution
of the larger sanple for which age determ nations were acceptable. In
the mnimum age conponent seals were not younger than the mninmm age
assigned to them  However, they were either of the mnimum assigned age
or of sone ol der age cless.

The mathematical procedure for incorporating the mnimm age
cemponent i nto the larger series was based on the foll ow ng cal cul ati ons:
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where
NA total = number In age class A (exact + minimum}
N, : nunber ia age class A (exact only)
A : age class being anal Yzed
iy : nunbers that are at least i years old
Ny = nunbers that are exactly i years old
26 : ol dest age class i known distribution

VII. & VIII. Results and  Di scussi on

A Di stribution and Myvenents

The shelf regions of the study area are mostly covered by sea ice
during |ate winter and spring and are nostly ice free by |late sumer and

fall. The southern margin of nulti-year ice which persists through the
melting period is usually south of the northern limit of the Chukchi
platform and extends conpletely across it. |n mostyearsnulti-year ice

Is situated north of the Beaufort Sea shelf in August through COctober.

Bearded seals can and do nmake and maintain breathing holes in
relatively thin ice. They avoid regions of continuous, thick shorefast
ice (unlike ringed seals, _Phoca hispida) and are not conmon in regions
of unbroken, heavy, drifting ice. These seals mainly utilize areas of
shal | ow wat er where theiceisinconstant notion, producing |eads,
polynva and other openings. In the Chukchi Sea during winter and spring
such conditions occur as extensive “flaw zones” which occur where heavy
drifting ice, influenced by winds and currents, interacts wth coastal
features. The extent of such favorable winter habitat in the Chukchi
Sea is relatively limted. It is nost restricted in the Beaufort Sea.
In conparison, this conbination of suitable ice conditions and water
depths occurs overanuch broader area in the nore tenperate Bering Sea.
Nest of the popul ation noves south through Bering Strait in |late fall-
early winter and “winters” in the Bering Sea. During the winter and
early spring bearded seals are w dely, though not uniformy, distributed
throughout the drifting ice of the Bering Sea. H ghest densities occur
in the northern part of the ice-covered Bering Sea shelf. Relationships
of marine manmals to sea ice in the region under discussion are described

by Burns (1970) and Fay (1974).

As inplied by the remarks above, npbst bearded seal s nove great
di stances during the year, nostly maintaining an association with ice.
These novenents are directly related to the seasonal advance and retreat
(as well as the grow h and degeneration) of the icecover.During
W nter nost of themare in the Bering Sea; in sunmer they are near the
wi de, fragnented nmargin of nulti-year ice in the Chukchi Sea. The

northward spring mgration through Bering Strait, occurring fromm d-
April through June, is nore marked and noticeable than the southward
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nmoverments in late fall through winter. Spring migration past & Lawrence
I'sland, as indicated by hunting success, is shown in Figure 4.

Bearded Seals do not resort to coastal hauling areas in the Bering-
Chukchi region. This is probably because they are able to maintain
their association with ice on a year-round basis, in water depths
suitable for bottom feeding.

In other parts of their circumpolar range they regularly cone
ashore during sunmer. This has been reported to occur in the Ckhotsk
Sea (Tikhomrov 1961; Fedoseev, pers. comm.), the Wite Sea (Heptner
1976) and the Laptev Sea (Tavrovskii 1971). 1In these regions ice either
melts in sumer or recedes beyond |imts of suitably shallow water.

Sonme bearded seals, perhaps a significant proportion of juveniles,
occur in the open sea during sunmer. They also enter snail bays and
ascend sonme rivers. In Imuruk Basin on the south coast of the Seward
Peni nsul a pups were occasionally taken in nets at the tine of fal
freeze-up. This basin is separated froma larger bay by a |ong, narrow
channel. There are several reports of seals becom ng trapped by freeze-
up of this brackish body of water and seeking escape by traveling over
ice or land. In two reported instances pups were tracked down in the
snow and were dead when found (Kugzruk, pers. comm.). A sinilar occurrence
in the Canadian Arctic was noted by Smith and Memogana (1977).

The seasonal occurrence of bearded seals in the proposed |ease
areas and the vital biological functions which occur while they are
there vary with |ocation.

Bristol Bay is normally occupied by ice to some extent from Decenber
through April. The annual extent of coverage is variable, fromvirtually
complete (alnmost reaching the Alaska Peninsula) to ice free. Except for
the extrene eastern part, seals occur throughout the drifting ice. This
| ease area supports a noderate but unknown nunmber of wi ntering bearded
seals in nost years. The nunber of seals is directly related to extent
and duration of the ice cover. In April 1971 and 1976, as exanples,
Bristol Bay was conpletely ice covered. In April 1979 it was ice free
Bearded seals begin mgrating north in early April.

In heavy ice years pups are born, nursed, weaned and deserted
within t'nis lease area. Newy independent pups are less migratory than
ol der seals and remain with the disintegrating ice until it is gone.
Sone probably remain in the bay during summer but, based on the abundance
of pups in the Yukon-Kuksokwim Delta area during May and early June,
most move north with the receding ice.

St. Ceorge Basin, like Bristol Bay, is on the southern boundary of
bearded seal range. Inportance of this |ease area to the seals is
directly related to annual ice conditions. In “average” years sea ice
reaches the northern part while in heavy ice years nuc’'n of this |ease
area 1S covered during |late Januarv through early Mav. Whenice is
oresent, bearded seals are noderately abundant through iate March and
begin to mgrate northward in 4pril. This lease area is particularly
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favorable habitat during late winter because of the high abundance of
potential food (crabs and shrinps). As in Bristol Bay, birth, nursing
and weaning of pups occurs in this proposed |ease area. |f ice persists
into My, breeding adult seals are also present.

Navarin Basin is south of the limt of seasonal sea ice and probably
does not support significant nunbers of bearded seals.

Norton Basinis inportant bearded seal habitat. Shorefast ice is
limted in extent while drifting ice of suitable characteristics for
seal s occurs throughout this |lease area from late Novenber through about
20 to 25 June. It is a region through which large nunbers of seals
mgrate during spring and fall and in which they are abundant residents
whenever ice is present. This lease area is one of seasonally high seal
densities. Major biological events which occur in this lease area
include birth, nursing, weaning, breeding and molting. Large nunbers of
newly i ndependent pups are present in the area during May through June
and sone pups and subadults remain throughout the open water season.
However, nost seals pass north, through Bering Strait, by late June

Hope Basin, like Norton Basin, is a very inportant area for bearded
seals. They are present for a longer period of time because ice is
present a little earlier and persists significantly | onger. lce is
usual Iy present from m d-Novenber through md- to late July. Bearded
seals nmigrate through the Hope Basin in spring and fall. These seals
are also abundant in suitable areas of drifting ice fromlate fall to
summer.  Extensive landfast ice occurs along the northern coast of the
Seward Peninsula and in Kotzebue Sound. The fast ice zone is not utilized
by bearded seals until it begins to disintegrate

Hope Basin has several inportant features which contribute to its
great inportance for bearded seals. During winter prevailing wnds are
northeast. Thus, the northeastern part of this lease area (except
Rotzebue Sound) is leeward of the coat Polynya and |ead systenms occur
throughout winter and spring. Sinmilarly, disturbed ice conditions
predomnate in the vicinity of Bering Strait, caused by strong currents
in that region. The conditions in Hope Basin, which mzintain numerous
openings in the winter ice cover, are favorable for bearded seals.

A shoal extending nore than 100 im north of Cape Prince of ¥ales
nroduces a gyre Which, during the process of ice disintegration, entrains
iloes producing a large remmant. This ice remant, corsisting mainly of
thick floes fromthe former shorefast zone, persists along the ncrthvestern
coast of the Seward Peninsula, as late as the end of Julv. Kotzebue
Sound , on occasion, also traps drifting ice. Bear ded seal s congregzate
in these ice remants for as long as they persist. Some subadults,
zmainly pups, remain in Hope Basin during the open water season.

From the standpoint of the bearded seals, major biological events

which occur in the Hope Basin include all of those indicated for XNortom
Sound . Additionally, large nunbers of seals are in the ice remants of
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this | ease area when inplantation and early prenatal growth occur (i..e.
mainly during July). It is noteworthy that two of the nore successful
seal hunting villages, Shishmaref and Point Hope, border the Hope Basin

The Beaufort Basin has a relatively narrow shelf and is influenced
by nore severe ice conditions than the Chukchi or Bering Seas. The ice
cover is nore conplete in winter through late spring and novenent of the
drifting ice is significantly less. A schematic representation of ice
zonation and interaction with the shelf is shown in Figure 5.

A narrow flaw zone of varying width occurs where drifting ice
interacts with fast ice, creating | eads and other openings distributed
gener 11y parallel to the coast. The location of this broken ice zone
changes in relation to meteorol ogi cal conditions, usually being farther
off shore as the freezing process continues. |In the Beaufort Sea the
late winter flaw zone is conparatively narrow and | ocated near the
northern edge of the shelf. Bearded seals are nost nunerous in the flaw
zone but their density in nmost of the Beaufort Sea during winter is |ow.
We hzve seldom seen bearded seals in open water areas north of Prudhoe
Bav during February and March. Conversely, ringed seals were nunerous

The density of bearded seals increases in the extrene western
Beaufort Sea. This is directly correlated with greater instability of
ice and a W der shelf in the vicinity of Point Barrow

Extent of open water during the ice-free period of the year is
highly variable (Fig. 6). In nost years the southern margin of multi~
year ice (seasonal ice disappears) is over orslghtynorth of the
shelf and therefore available to bearded seals. These seals are not
associated with the ice margin when it occurs over deep water. Highest
densities of Dbearded sealsduring sunmmer occur in the western Beaufort
Sea and in ice remants which persist close to shore. The sumering
popul ation i s augmented by seals moving into the western Beaufort Sea
fromthe Chukchi Sea. Density of bearded seals in the eastern Beaufort
Sea seens to remain relatively |low, suggesting that eastward novenent
fromthe Chukechi Sea is not great. A simlar situation prevails with
another benthic feeder, the Pacific walrus. There are nore sightings of
bearded seals in ice-free waters of the Beaufort Sea shelf during summer
thenini ce-free areas of either the Chukchi or Bering Seas (Burns,

unpupl. data).

Annual differences in ice conditions influence the nunber of bearded
seals in the Beaufort Basin and the regi on approaches being margina
habitat for these seals. Sone are present at all tines, thus allevents
in the annual and life cycles take place there. Nearshore ice remants
support the highest densities. These remants occur and are utilized at
the tinme vhen seals are conpleting the nolt, resumng intensive feeding
end when inplantation and early fetal growh are occurring.
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B. Regi onal Abundance

Many aerial and ship surveys for nmarine mamals have been undertaken
in the studv area. XNone of these have been specifically designed to
assess bearded seal numbers and nost have been conducted in the Bering
Sea during spring, mainly April and May. Although these surveys coul d
not be used as a basis for estimating the total nunmber of seals present
in areas surveyed, they did provide information on the relative abundance
of seals in various parts of the study area and in different seasons.

Kosygin (1966b) graphically illustrated the relative abundance of
I ce-associ ated pinnipeds in those areas of the ice front where sealing
by the Soviets was undertaken in March through June 1962 and Apri
through June 1963. The front disintegrated and receded northward during
these time periods. In general, highest densities of bearded seals in
the front during April were: 1) near the Pribilef Islands, 2) southwest
of St. Matthew Island and 3) in the southern GQulf of Anadyr. Movenents
were northward during May and June, commensurate with retreat of ice

Ext ensi ve aerial surveys of marine mammals were conducted in the
Bering Sea during April 1976 (Braham et al., in prep.). This effort
invol ved three independent but coordinated prograns; one was in the
western and northern Bering Sea by Soviet investigators and two were in
the eastern Bering Sea conducted by Anerican scientists. Rel ative
abundance of Dbearded seals in different regions is shown in Figures 7
and 8.

These extensive surveys confirmed previous findings (Burns 1970)
that bearded seals are the nost wdely distributed species occurring in
the drifting seasonal ice of the Bering Sea. In April 1976 highest
nunbers were seen in the northern Bering Sea, near St. Lawence Island
in ice 60-100 kmnorth of the front zone; west of St. Matthew Island;
and in the southern Gulf of Anadyr (Braham et al., in prep.).

In March 1970, during a cruise of the icebreaker NORTHWIND, bearded
seals were found to te abundant in northwestern Bristol Bay (Muktovuk,
pers. comz. ) .

Surveys by helicopter fromthe research’ vessel SURVEYOR were conducted
in the eastern Bering Sea during spring 1977, 1978 and 1979. |In 1977
these surveys were in theice front, In 1978 and 1979 they were farther
north in the receding and disintegrating ice. Results of these surveys
are presented in Tabie 1. Location of the surveys and observed density
cf seals are shown in FTigure 9.

<n azerial survey ZIrom a single-engine fixed-wing aircraft (Cessna
180) was conducted in Xcrton Basin on 20 April 1967. The winter of
1966- 1967 was unusually =ild with frequent strong winds fromthe south.
Icewas restricted meinly to the northern Bering Sea and the southern
terminus wes Slightly south of St. Lawence Island. Thus, the various
I ce-associ ated pinnipecs were nore concentrated. The survey was under-
teken 10 determine the relative abundance of marine mammals in western
Nerton Sound under tne conditions existing at that time.
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Table 1. Results of aerial surveys conducted in spring 1977 and 1978
in eastern Bering Sea. Surveys were made using a Bell 206
helicopter operating from the research vessel SURVEYCR

Area  Bearded Density
Survey Surveyed Seal s SeaEs
Dat e Nunber General Position (nm?) Seen /nm

Mareh 1977

27 1 55°49' 164" 25’ 82.7 0 0.00
28 2 59°08" 169°35’ 103. 3 68 0. 66
30 3 58" 20" 164°50’ 81.2 16 0.20
April 1977
21 4 57°40”> 164°55” 40. 6 9 0.22
23-25 5 58°45” 169°30’ 289. 3 11 0.04
27 6 59°40> 174°20” 55.9 0 0.00
May 1978
5-6 7 61°40' 176°00" 94.5 0 0.00
7-9 8 61°45' 172°00° 211.0 26 0.12
10-13 9 61735 168°00° 180. 0 70 0.39
29- 31 10 64°45' 170700’ 218.7 293 1.34
June 1978
1-3 11 62°45" 169" 30’ 51.5 16 0.31
4-6 12 63°15" 167" 00’ 51.1 0 0.00
7-9 13 64°45 167°00’ 75.6 66 0.87
May 1979
15 14 61°46’ 168°10’ 67.0 15 0.22
18 15 63°58" 166°32’ 51.0 8 0.16
20 16 62°10" 170°16’ 60.0 60 1.00
21 17 62°16" 171°02 59.0 51 0. 86
22 18 62°16" 171°05’ 44,0 17 0.39
24 19 62°50" 173°10° 49.0 79 1.61
25 20 62°50" 173°20° 49.0 108 2.20
27 21 62°50" 174°30’ 48.0 65 1.35
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The area surveyed was 314 nnialong a flight line generally from
Nome to King Island to Diomede Island and return to Nome. Bearded seals
were the most nunerous narine mammals seen and the observed density of
these seals was 0.72 per nni. \Walruses were the next nost abundant and
the observed density was 0.52 per nnf. Walruses were nmainly in the
vicinityofBering Strait while bearded sealswererather evenly distributed
t hroughout the area surveyed

Johnson et al. (1966, Fig. 1, p. 885) conducted aerial surveys in
parts of the Hope Basin between 19 April and 28 June 1963. They did not
derive estimates of density. However, bearded.seals were regularly
observed in association with the flaw ice zone from Point Hope sout heast

t oward Kotzebue Sound

We conducted surveys in the northeastern Chukchi and Beaufort Seas
during August and Septenmber 1977. A snmall boat working from the i cebreaker
GLACI ER was enployed. Weather conditions were generally marginal because
of persistent fog. We recorded the nunber of seals seen per hour of
travel by small boat at each of the stations occupied during the cruise
Results of those surveys are presented in Table 2. The stations occupied
are shown in Figure 10. Bearded seals were nost numerous in the Chukchi
Sea and in the ice remants of the Beaufort Sea. Sone animals were seen
in the offshore pack ice in the Beaufort Sea well north of the continenta

shel f .

Stirling et al. (1975) conducted systematic aerial surveys of
mari ne mammal s in the eastern Beaufort Sea and Anundsen Gulf during the
peak period of nolt (mid- to late June) during 1974 and 1975. The study
area was divided into four strata based on depth, ice conditions and
water characteristics. Bearded seals were strongly associated with the
shal l ow water areas although they also occurred over deep water. The
densities of bearded seals in the stratum over shallow areas with annually
occurring |l ead systems was 0.091 per mi2 in 1974 and 0.040 in 1975.
Total population estimates in their study area, based only on seals
sighted, were 2,759 + 729 in 1974 and 1,197 + 235 in 1975. The decline

between years was siEnificant.

C. Popul ati on Structure and Dynam cs

Parameters of popul ation structure and dynami cs were investigated
on the basis of harvest composition. The harvests are probably not
representative of the population. Two approaches were taken in our
anal yses: 1) determi nation of population structure based on our percep-
tions of factors which bias the data base and 2) mathenatical procedures
of fitting or “smoothing” the available data. Each of these will be

discussed separately.

The sex ratio in the population, as indicated by harvests, appears
<o change With age. At birth nmales may predomi nate, although tre ratio
is close to unity. It was 50 percent males in the sample of pups obtained
bet ween 1962 and 1966 (N=185), 49 percent males in 1971-1974 (X=172) and
55 percent nales in 1975-1978 (N=434). In harvested aninmals older than
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Table 2. Stations where small boat operations were conducted during
t he August-Septenber 1977 cruise of the GLACIER, and the
observed densities of bearded and ringed seals seen from
the small boats.

Bear ded Ri nged Tot al

Seal s Seal s Seal s

Station Smal | Boat /Boat /Boat / Boat

No. Position Hour s Hour Hour Hour
1 71°18 157°48° 2.0 4.5 0.5 5.0
2 71°19' 160°01" 5.0 0.6 0.2 0.8
3 71°28" 163°47 3.7 | 0.5 1.6
4 71°17 161°10° 2.5 1.2 0.4 1.6
5 71°12° 158°45° 4.0 0.0 0.0 0.0
6 71°'45 * 155°43 6,.3 0.2 0.9 1.1
7 72°24’ 154737° 7.2 0.0 0.3 0.3
8 71°13 151°23" 2.3 0.0 0.9 0.9
9 71°47 150°49° 3.9 0.0 0.8 0.8
10 71°09° 150709’ 7.5 0.4 1.2 1.6
11 71°00° 150°45 3.0 0.3 2.3 2.6
12 70°40° 147°46° 6.5 0.6 1.1 1.7
13 72°48" 146°28 2.0 0.0 0.0 0.0
14 72°46 146°1% 4.0 0.0 0.2 0.2
15 72°58 143°30 5.9 0.0 0.0 0.0
16 70°11 145°38' 2.0 0.0 0.0 0.0
17 70°22 146°26' 2.2 0.0 0.9 0.9
18 70°32 147°42 2.0 3.0 8.5 11.5
19 70°47  149°03 8.1 0.5 2.8 3.3
20 70°45" 148°58 10.8 0.3 4.2 4.5
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Figure 10. General locations of stations at which snall boats were used to observe and collect seals
during the August-Septenber 1977 cruise of the GLACIER. Information for each station is
presented in Table 2.




pups, fenales conprised 53 percent in 1962-1966 (x=205) and 55 percent
in 1975-1978 (N=727). This change may be indicative of higher nortality
in older males--a suggestion supported by calculated nortality rates
(discussed bel ow).

Data on age conposition of harvests have been obtained over many
years. They were grouped into three data sets, based on chronol ogy, as
follows: 1) for years 1962-1966, from seals taken mainly in Bering
Strait (N=390); 2) for years 1971-1974 (N=361), from seals taken prinmarily
during June near the villages of Hooper Bay (N=109), Shishmaref (N=103)
and Savoonga (N=85); and 3) for the years 1975-1978 (N=1311), from seals
mai nly taken during May through July near the villages of Hooper Bay
(N=382), Shi shmaref (N=357), Gambell (N=122), Savoonga (N=91) and Wai nwri ght
(N=50) .

Claws were used for determning age of seals in data set 1, while
both claws and teeth were used to determne age of seals in data sets 2
and 3. In data sets 2 and 3 those seals for which only a mini mum age
was determined (i.,. claws but not teeth collected) were redistributed
anong age classes by the mathematical procedure previously indicated
Fifty-five reassignments were nmade in data set nunmber 2 (mninum determ ned
ages were 6 to 16 years) and 151 reassignments in data set 3 (mninmm
determned ages ranged from5 to 18 years). The age frequency distribution
as determned from harvests is illustrated in Figure 11. pata from
1971-1974 were considered poor as hunting conditions produced harvests
of primarily pups. Table 3 indicates conposition of the harvest for
1975-1978

Differences in the proportion of pups taken in the major sanmpling
areas are large and indicate a significant bias which may result from
age segregation in the population due to differences in novement patterns
and perhaps due to high mortality in pups. The proportion of pups was
significantly lower at more northerly hunting sites. Table 4 shows this
di fference based on sanpl es from Hooper Bay (southeastern Bering Sea),
Shishmaref (southeastern Chukchi Sea) and Wainwright (northeastern
Cnukchi Sea). This bias nust be considered in any effort to determne
age structure of the popul ation.

The proportions of pups in harvests as a whole were 27.4 percent
for 1962-1966 and 36.9 percent for 1975-1978.  The sanple from 1962-
1966, obtained fromthe island villages in and near Bering Strait, is
probably nore representative of the actual population

In our sanples seals of age classes O through 3 (those vounger than
the youngest breeding females) conprised 47 percent of the seals exam ned
in1962-1966 and 56 percent of those exam ned in 1975-1978.  Again,

di sproportionate representation of pups in the harvest results in a
‘ni gher than actual proportion of pre-breeding age animals in our sanples.

Based on available data from harvested animals and our perceived

understanding of biases which affect these harvests, we suggest that the
proportion of pups in the population during summer iS 22 to 25 percent,
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bearded seals taken in Alaska during 1962-1966, 1971-
1974 and 1975-1978
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pups,f emal es conprised 53 percent in 1962-1966 (N=205) and 55 percent
in 1975-1978 (N=727). This change wmay be indicative of higher nortality
in older males--a suggestion supported by calculated nortality rates

(di scussed bel ow).

Data on age conposition of harvests have been obtained over many
years. They were grouped into three data sets, based on chronol ogy, as
follows: 1) for years 1962-1966, from seals taken mainly in Bering
Strait (N=390); 2) for years 1971-1974 (N=361), from seals taken primarily
during June near the villages of Hooper Bay (N=109), Shishmaref (N=103)
and Savoonga (N=85); and 3) for the years 1975-1978 (N=1311), from seals
mai nly taken during May through July near the villages of Hooper Bay
§N=382), Shi shnmaref (N=357), Gambell (N=122), Savoonga (N¥=91) and Wainwright
N=50) .

clawswere used for determning age of seals in data set 1, while
both claws and teeth were used to determne age of seals in data sets 2
and 3. In data sets 2 and 3 those seals for which only a mninmm age
was determned (i.e. claws but not teeth collected) were redistributed
among age classes by the mathematical procedure previously indicated
Fifty-five reassignments were nade in data set nunber 2 (m ninum determ ned
ages were 6 to 16 years) and 151 reassignnents in data set 3 (mninum
determ ned ages ranged from5 to 18 years). The age frequency distribution
as determned from harvests is illustrated in Figure 11. Data from
1971- 1974 were considered poor as hunting conditions produced harvests
of primarily pups. Table 3 indicates conposition of the harvest for
1975- 1978

Differences in the proportion of pups taken in the major sanpling
areas are large and indicate a significant bias which may result from
age segregation in the population due to differences in nmovenent patterns
and per haps due to high nortality in pups. The proportion of pups was
significantly lower at nore northerly hunting sites. Table 4 shows this
difference based on samples from Hooper Bay (southeastern Bering Sea),

Shi shmaref (southeastern Chukchi Sea) and Wainwright (northeastern
Chukchi Sea). This bias nust be considered in any effort to deternmne
age structure of the population.

The proportions of pups in harvests as a whole were 27.4 percent
for 1962-1966 and 36.9 percent for 1975-1978. The sanple from 1962-
1?66, obtained fromthe island villages in and near Bering Strait, is
probably nore representative of the actual population

In our sanples seals of age classes O through 3 (those younger than
the youngest breeding fenales) conprised 47 percent of the seals exam ned
in1962-1966 and 56 percent of those exam ned in 1975-1978. Again
disproportionate representation of pups in the harvest results in a
hi gher than actual proportion of pre-breeding age aninmals in our sanples.

Based on avail able data from harvested aninals and our perceived

understanding of biases which affect these harvests, we suggest that the
oroportion of pups in the popul ation during summer i S 22 to 25 percent,
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Table 4. Proportion of pups 1n harvests or beardedsenl s sampled at Hooper Bay, Shishmaref and Wainwright
in 1975-1.978.
Hooper Bay Shishmaref Wainwright

Year SampleSize No. Pups Z Pups Sample Size No. Pups Z Pups Sanmpl e Size No. Pups % Pups
1975 137 88 64.2 103 23 22.3 25 7 28.0
1976 128 63 49.2 69 14 20.3 18 2 11.1
1977 107 75 70.1 135 36 26.7 4 1 25.0
1978 10 7 70.0 50 7 14.0 3 2 66. 7

Total 382 233 61.0 357 80 22.4 50 12 24.0




animals 3 years or younger (including pups) conprise 40 to 45 percent
eand those 4 years or older 55 to 60 percent. These values are simlar
to those reported by Burns (1967).

" mat hemati cal procedures were applied to the harvest data obtained
from 1975-1978 by Mr. Ll oyd Lowy (ADF&G).

Age conposition of annual sanples, excluding pups, obtained during
this tinme period are shown in Figure 12. These data suggest the occurrence
of differential survival of year classes. For exanple, in the 1975
harvest, age classes 3, 11 and 20 are strongly represented. In 1976,
the 4, 12 and 21-year-clds are strongly represented, as are the 6, 15
and 23-vear-olds in 1978. Presuming that nortality is greatest during
the first year of life, there was good survival (and perhaps production)
of pups in 1955, 1964 and 1972.

Conversely, poor survival of pups is suggested in 1968 and 1973.
Age class 2 was poorly represented in our 1975 sanple. As 3, 4 and 5-
vear-olds this cohort continued to be poorly represented in the subsequent
harvests. Simlarly, 7-year-olds which occurred in |low nunbers in the
1975 harvest continue to be underrepresented in successive years through
1977.

The age frequency of sanpled animals ol der than pups was “snoothed,”
using the probit regression (Caughley 1977) in order to generate a
srobable age structure of the population. The fitted age distribution
wzs used to construct a life table and examine age specific nortality.
Figure 13 shows the age frequency distribution of animals in the harvest
and the age frequency distribution of the fitted data.

The probit curve results in a sanple size of 804 animals ol der than
pups. The nunber of pups in the popul ation was cal cul ated based on age
scecific reproductive rates (see section on Reproduction) and the fitted

ze frequency distribution. This produced an estimated 225 pups and
glves a total sample size in the hypothetical population of 1,029 individuals.

Thus 22 percent of the hypothetical population was pups, 451 (&4%)
were in age classes O through 3 and 578 (56%) were 4 years or ol der
The probit tune generated estimates very simlar to those derived from
intuitive evaluation of biases affecting age conposition of the harvest.
"7 consider these val ues tObe realistic.

A dife reble for bearded seals in the study area, based on the fitted
¢ ¢istribution of the 1975-1978 sample, i S presented in Table 5.

ocecures emploved follow those as presented by Caughley (1966, 1977)
ﬁd Szith (1573). Perameters included are age, smoothed age frequency,

borg

rvivorship (1), nortality rate (g,) and nean life expectation (e ).
specific zortality rates ((,) for males, females and for the safiple
W

=4

=W W g m

avhcle are shown in Figure 14. The nortality rate for males is
gher than for females. This is significant and mav account for_the

-izher proporcion of adult females in the harvest (see below). FOr the

T m
opnotn M) (L
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Figure 12. agdistributions of sanpled bearded seal harvests, excluding
pups, taken in Al aska during each year from 1975 through 1978.
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Tizure 13. aze distribution of bearded seals ol der than pups based on all

specimens COl | ected in the Bering, Chukchi and Beaufort Seas
1975-1978; a - age Structure of the sampled harvest (x=827)

zand B - data snoot hed by prebit equati on (X=804, Caughlev 1977).
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Table 5. Life table for bearded seals based on specinmens obtained in
t he Bering, Chukchi and Beaufort Seas, 1975-197S.

Number per
Age in Fitted Age 1000 per

Year s Frequency Age Class 1000 1, 1000q,, lOOOeX
0 225 219 1000 599 4.06
1 90 88 401 190 8.38
2 73 71 325 139 9.23
3 63 61 280 115 9.63
4 56 54 248 101 9.82
5 50 49 223 92 9.87
b 46 44 202 86 9.82
1 42 40 185 82 9.71
5 38 37 170 79 9.53
9 35 34 156 77 9.31
10 32 32 144 76 9.05
11 30 29 133 75 8.75
12 28 27 123 75 8.42
13 26 25 114 75 8.05
14 24 23 105 75 7.67
15 22 21 97 76 7.25
16 20 20 90 78 6.81
17 19 18 83 80 6.34
18 17 17 76 82 5.85
19 16 15 70 85 5.33
20 14 14 64 88 4.77
21 13 13 59 92 4.19
22 12 12 53 97 3.56
23 11 10 48 103 2.89
24 10 9 43 110 2. 17
25 9 8 38 119 1.38
2 8 7 34 1000 0.50
27 0 0 0 0 0.00
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entire sample the mean annual nortality rate for all age classes (Oto

27) was 219/1000 individuals. The nean annual nortality rate for age
classes 6 to 27 was 96/1000 individuals.

D. Harvest Levels and Utilization

Bear ded seals have been hunted in the Bering, Chukchi and Beaufort
Seas since the earliest occupation of these regions by man. At present
they are still hunted wherever they occur and are accessible, They are
taken by shore-based subsistence hunters of Al aska and Siberia and by
Soviet commercial sealers enploying nodern ships. Harvests during
recent years are indicated bel ow

Year Aneri can Harvest Sovi et Harvest Total Annual Harvest
1966 1,242 6, 230 7,472
1967 1,300 7,009 8,309
12968 1,050 4,577 5,627
1369 1,772 1,986 3,758
1970 1,759 2,533 4,292
1971 1,754 1,490 3,244
1972 1,353 1,428 2,781
1973 1,500 1,293 2,793
1974 1,600 1, 256 2,856
1975 1,200 1,220 2,420
1976 2,125 1, 644 3,769
1977 4,750 1,204 5,954

This seal is of great inportance to coastal residents of Al aska as
a dependable and significant source of food and necessary byproducts.
Foot gear, boat covers (skin boats), lines, harnesses and other items
are made from their very durable skins. Fornerly, inplenents were nade
fromtheir bones, rain gear and translucent windows from their intestines,
fuel fromtheir blubber, and waterproofing conpounds and dyes from their
blood. Although the nethods used by coastal residents to hunt these
seal s and sone of the traditional uses of byproducts have changed, the
major uses of meat and hides remain the same.

Coast al -based hunters of Al aska use small, outboard motor-powered
boats to hunt in open | eads and anong the scattered ice floes relatively
near shore. Mst bearded seals are taken in late spring-early sumer o2s
they mgrate north and are basking on the ice. During spring they are
specifically sought, Oher species of seals are often passed up at this
time of vear as the large bearded seals require a great deal of effort

and tinme to process. = small proportion of the annual catch is taken
during winter-early spring. At the island villages, use of small boats
during thece sezicens IS sometimes possible. . 41s0, bearded seals are

occasionally taken in leads which occur at the fast ice boundary during
. inter. in these instances the seals are returned to shore with the aid
Of dog terns or snow machines, Oor dragged bv men.

Hunting success varies with annual differences in ice conditions.
Extensive ice cover usually results in availability of nore seals for a
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longer period of time in the Yukon-Kuskokwim Delta area. A rapid spring
“break-up” in which ice quickly leaves the coastal zone results in a
truncated season. Frequent stornms mayelimnate a significant nunmber of
potential hunting days, etc. Loss is relatively [ow during the main
(spring) hunting season, averaging about 25 percent (1 animal |ost out
of each 4 killed). It occasionally exceeds 50 percent during seasons
when nost animals are shot in the water.

The harvest of bearded seals in Alaska was determned for the
periods 1 January to 31 Decenber 1977 and 1 January to 30 June 1978
(Matthews 1978). These harvests were recorded by Al aska Gane Management °
Units (GNU). Those units in which bearded seals are taken include GW s
18, 22, 23 and 26. Coastal settlenents in these units from which bearded
seals are taken are as follows: 1) GMU 18, Kinegnak, Platinum Goodnews
Bay, Quinhagak, Eek, Akulrak, Tuntululiak, Kwigillingok, Kipnuk, Nightmute,
Toksook Bay, Tanunak, Mekoryuk, Chevak, Hooper Bay, Scammon Bay, Akulurak,
Shel don Poi nt, Alakanuk, Emmonak, Emanguk and Kotlik (22 villages); 2)
GMUC 22, Stebbins, St. M chael, Unalakleet, Shaktolik, Koyuk, Elim,
Golovin, Sol onon, Nome, Savoonga, Gambell, Teller, Brevig Mission,
Wales, Diomede and Shishmaref (16 villages); 3) GMU- 23, Deering, Candle,
Buckland, Kotzebue, Kivalina and Point Hope (6 villages); and 4) GMU 26
Poi nt Lay, Wainwright, Barrow, .Nuigsut and Kaktovik (5 villages).

W have estimated the yield of neat, hides and oil from the reported
harvests and the dollar equivalent of that yield to the local econom es
in each of the Game Management Units. Assunptions nade and procedures
used in our determnation of the yield derived from harvests of bearded
seals were

L Age structure of the sanple harvest approxinmated that
indicated in Table 3.

2 Mean weight of seals in each age group through 6 years

was derived fromthe growth curve and all sezls ol der than
7 years were considered to weigh 242 kg.

Weight of hide and blubber was estimated to be 29 percent
of whol e weight.

L

4. 70 percent of the carcass (not including hide and bl ubber)
was usable neat.

3. 80 percent of the conbined weight of hide and bl ubber was
oi l.

Harvests of bearded seals in Alaska are alnost entirely for human
Iood, oil and nides which are consumed or utilized in rural villages.
It is therefore difficult to place a monetary value on the harvest.
However, the cOSt of purchasing bearded seal neat, oil and hides, or in
some cases thecost of purchasing substitute itenms (i.e. beef), can be
used as a basis for determ ning nonetary value (= equival ent cash contri-
bution) of the harvest. This dollar value was estimated based on the
following, Very conservative prices
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1. 0il valued at $.22 per kg ($.10 per I|b).
2. Heat val ued at $3.30 per kg (1.50 per |b).
3 H des valued at $20.00 each.

From 1 January 1977 through 30 June 1978, 6,308 bearded seals were
estimated to have been taken by Al aska residents (Matthews 1978). The
derived yield and value of that harvest are given in Table 6. Based on
the calculations included in that table, the average weight of a seal in
that harvest was 156.9 kg and the equivalent monetary value of that
“average” seal was $285.62. The total “equivalent” nonetary contribution
of the sample harvest was $1, 801, 682.

CGeographic distribution of the sanple harvest, as well as yield and
equi val ent monetary contribution to the regions, are presented in Table 7.
The average harvest of bearded seals per village in the four Gane Managenent
Units was 89 in Unit 18, 169 in Unit 22, 161 in Unit 23 and 135 in Unit 26.

Clearly, the bearded seal is a very inportant resource to residents
of the Bering, Chukchi and Beaufort Sea coasts, Largest catches are
made fromvillages situated in the northern Bering and southern Chukchi
Seas.

E. Age and Growth

In describing age and growth of bearded seals in the Bering-Chukchi
popul ation, mean birth date is considered to be 20 April. Standard
| ength and weight of seals at birth, determned from 13 full-term fetuses,
was 131.3 cmand 33.6 kg (Burns 1967, in press). However, the nean
standard length and weight of newborn pups obtained during this study
was slightly less. This may be due to small sanple size. The nursing
period was found to be short and was estimated to last 12 to 18 days (Burns
1967) - Gowth during the first few nonths of life is rapid. By 11
m:aths of age maxi num standard | ength was 165 cm  |ncrease in standard
l ength and weight of pups is indicated in Table 8.

Gowth of bearded seals throughout life is shown in Table 9. The
average standard length of all seals 9 years and ol der was 219.7 cm
Using this nean value as the length of physically mature adults, the
proportional |ength of younger year classes was as follows: pups, 66
percent of adult length; l-year-olds, 73 percent; 2-year-olds, 83 percent;
3-year-olds, 88 percent; 4-yvear-olds, 94 percent; 5-year-olds, 96 percent
and 9-year-olds, 100 percent.

Maximum recorded standard |engths of bearded seals from the Bering-
Chukchi region were 243 cmfor a female (Burns 1967) and 233 cmfor a

male (Johnson et al. 1966). In this study nesa standard length of adult
ferolas was found to be 221.3 cm (¥=20). In nales it was 216.8 cm
(N=11) . These nmaxi num val ues fromthe Bering Sea conpare with a maximm

standard length of 252 cm (sex ef animal unknown) reported for the
eastern Yorth Atlantic (Benjaminsen 1973) and 253 cm for a fenmale from
the eastern Canadi an Arctic (McLaren 1958). Maximum and nean standard
lengths for mature seals fromthe Kara and Barents Seas were 238 cm (X =
215.4 c¢cm) for males and 232 cm (X = 209.3 cm) for femal es (Chapskii
1938) .
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Table 6. Estimated yield fromand “equival ent monetary value" of 6,308
bearded seals taken in Alaska from 1 January 1977 through
30 June 19.78*.

Col lective W. Col lective W. of
Age No. in Al Seals in H de and Bl ubber
G oup G oup Mean W. Age Group (kg) (29% whole w. kg)
0 2, 337 68. 2 159, 383 46, 221
1 555 112. 4 62, 382 18, 091
2 359 155.6 55, 860 16, 199
3 259 196.9 50, 997 14,789
4 261 210.0 54,810 15, 895
5 227 230.0 52,210 15, 141
6 195 242. 2 47,229 13,696
7 145 242.0 30, 090 8,726
8 132 242.0 31,944 9, 264
9 158 242.0 38, 236 11,088
10 195 242.0 47,190 13, 665
11 277 242.0 67,034 19, 440
12 290 242.0 70, 180 20, 352
13 233 242. 0 56, 386 16, 352
14 158 242. 0 38, 236 11,088
15 132 242. 0 31, 944 9, 264
16 69 242. 0 16, 698 4,842
17 57 242. 0 13,794 4,000
18 12 242.0 2,904 842
19 50 242. 0 12,100 3,509
20 76 242.0 18, 392 5,334
21 57 242.0 13,794 4,000
22 19 242.0 4,598 1,333
23 19 242.0 4,598 1, 333
24 12 242.0 2,904 842
25 12 242.0 2,904 842
2 1B 242.0 2,904 S42
Total s 6, 308 989, 701 287,010
Age

ueture of the harvest, yield and equival ent monetary value were

The nunber of bearded seals harvested is from Matthews (1978).
rived as indicated in the text.
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Table 6. Continued.

Col l ective Col l ective Col l ective
Vi ght Carcass Wei ght Usable Veight G
Age Less Hide and Meat (70% (80% hi de and

G oup Bl ubber (kg) carcass, ko) and bl ubber, kg)
0 113., 162 79, 213 36, 977
1 44,291 31,004 14,473
2 39,661 27,763 12,959
3 36, 208 25, 346 11,831
4 38,915 27, 241 12,716
5 37,069 25, 948 12, 113
b 33,533 23,473 10, 957
7 21, 364 14,955 6, 981
¢ 22,680 15, 876 7,411
27,146 19, 002 8, 870
10 33,505 23, 454 10, 948
11 47,594 33,316 15, 552
12 49, 828 34, 880 16, 282
13 40, 034 28, 024 13, 082
14 27, 148 19, 004 8,870
15 22,680 15,876 7,411
16 11, 856 8, 299 3,874
17 9,794 6, 856 3,200
18 2,062 1,443 674
19 8,591 6,014 2,807
20 13, 058 9,141 4,267
21 9,794 6, 856 3,200
22 3, 265 2, 286 1,066
23 3, 265 2, 286 1,066
24 2,062 1,443 674
25 2,062 1,443 674
26 2,062 1,443 674
Total s 702,689 491,885 229,609
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Ze5le 6. Continued

18 Val ue of Usable Value of Ol Val ue of
Grsup Meat ($3. 30/ kg) ($. 22/ kg) H des ($20 ea)

e} $261, 402 $8, 135 $46, 740
' 102, 312 3,184 11,100
2 91,617 2,851 7,180
3 83,641 2,603 5,180
. 89,894 2,798 5,220
5 85,629 2,665 4,540
A 77,461 2,410 3,900
7 49,351 1,536 2,900
3 52,391 1,630 2,640
° 62,707 1,951 3,160
10 77,397 2,409 3,900
1, 109,942 3,421 5,540
12 115,103 3,582 5,800
13 92,479 2,878 4,660
12 62,712 1,951 3,160
3 52,391 1,630 2,640
15 27,387 852 3,180
7 22,624 704 1,140
13 4,763 148 240
12 19, 845 618 1,000
~A 30, 164 939 1,520
- 22,624 704 1, 140
22 7,542 235 380
23 7,542 235 380
e 4,763 148 240
23 4,763 148 240
25 4,763 148 240
Totzls 1,623, 209 50, 513 127, 960
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Tab e 7. Geographic distribution of ‘the bec-dedseal harvest taken InAlackafroml January 1977 through 30 June

1978: the estimated yicld and the “equivalent nonetary contribution” of this harvest to each of the
four Alaska Gane ManagemeatUnits involved.*

No. of
Coastal Yield of

GMU  Villages Seals Usable Yield of Value of Neat Val ue of 011 Value of Hides Dollar Value
No.  inGMU  Harvested Meat (kg) 01l (ko) ($3.30/kg)  ($.22/kg) ($20.00/ea) to omy

18 22 1963 153, 075 71, 453 505, 147 15,720 39, 260 560, 127

22 16 2706 211,014 98, 498 696, 346 21,670 54,120 772,136
23 6 964 75,172 35, 090 248, (') 68 7,720 19, 280 275, 068
26 5 675 52, 636 24,570 173, 698 5, 405 13, 500 192, 603

* The nunber of bearded seals taken and the geographic distribution of this harvest are from Matthews (1978).
Yield and value were derived from Table 6.
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Tab le 8. Growth in beardoed seal pups from the Bering and Chukchi Seas during their [l rst year of 11 fe.
Specimens wercobtalned during the period 1975-1979.

Month Standard Length (cn) Wei ght  (kg)

of life N Mcan Range Std. Dev. N Mean Range Std. Dev. -~
L L 12(-).0 2 28.6 27.2-30.0 2.0
2 8 137.8 123.0-145.0 7.7 5 76.5 57.7-90.9 12.8
3 30 144 .4 1.29.0-173.0 12.0 4 69.8 56.3-79.5 9.7
4 6 163.6 148.0-179.0 12.1 0 -
5 3 153.1 147.0-160.1 6.6 0 -
6 0 - 0 -
7 1 156.2 0 -
8 2 147.7 146.2-149.2 2.1 2 84.0 76.3-91.6 10.8
9 0 - 0 -

10 0 0 -

11 1 165.0 0 -

s
w

Totals 52
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Table 9. Age,standard length andweight of bearded seals from the Bering and Chukchi Seas
Speci mens were obtaiuncdduring the period 1975-1979
Age Standard Length (cm Woedph t
(yrs) ‘N Mean Range Std. Dev. N Mean Range Std. Dev.
0 52 146.4 120.0-179.0 13.4 13 68. 2 27.2- 91.6 20.5
1 17 159.0 127.5-188.0 17.0 5 112.5 64.0-152.2 31.6
2 10 182.8 164.7-199.0 10.0 4 155.7 86.2-204.5 50.6
3 7 193.8 158.8-215.7 20.3 4 197.0 160.9-243.1 35.6
4 7 207.2 180.0-233.0 17.1 0 - - -
5 4 210.1 200.0-226.0 12.1 0 - - -
6 5 208.3 197.0-221.0 9.1 2 242.3 222.7-261.8 27.6
7 3 211.9 204.5-222.3 9.3 1 215.7 - -
8 3 213.0 200.0-220.0 11.2 1 244.5 - -
9 8 219.7 205.8-235.1 8.2 2 242.0 222.7-261.3 27.3
10 2 229.5 227.0-232.0 3.5 0 - - -
11 6 224.4 215.0-240.0 10.5 1 240.9 —— -—
12 9 214.5 204.0-222.0 6.3 2 261.4 206.8-315.9 77.2
13 4 219.9 215.0-231.0 7.5 0 - - -
14 1 227.0 - - 0 - - -
15 2 218.2 217.2-219.1 1.3 1 220.2 - -
16 1 233.0 - - 0 - - -
17 0 0 - -— 0 - - -
18 0 0 - -- 0 - - -
19 0 0 - - 0 - - -
20 1 224.3 - -- 1 268.2 - -
20+ 7 214.1 202.0-232.0 9.7 0 - - -

w
~

Total 1.49



In the Bering-Chukchi population fenmales were, on the average, 2
percent longer than males. In other studies fenmales were also found to
be slightly longer than males (Johnson et al. 1966, Burns 1967, Benjaminsen
1973). Maxi mum recorded wei ghts of seals fromthe study area were 318
kg for a male (this study) and 360.5 kg for a female (Johnson et al.

1966) . The heaviest female examined in this study was a 316 kg pregnant
female. She had a 32.3 kg fetus (10.2% of her total weight) and was
taken on 29 March 1977. The nean weight of five adult females, all
taken during late winter-spring, was 250.3kg. This conpares with a

wei ght in sumrer of 228.6 kg (N=14, Burns 1967). Only two adult nales,
taken during late winter, were weighed during this study. Their average
wei ght was 390.0 kg. Average weight of 11 adult males taken during
sumer was 244.4 kg (Burns 1967).

Bearded seals are heaviest in fall through spring. On the average
adult females are heavier than males during this period, especially in
early spring when they are supporting a large fetus, Fenales |ose
considerable weight during lactation and both sexes undergo weight
| osses during the nmolt. By summer the average weight of adult femles
is less than that of nales.

The robust body form of bearded seals is indicated by conparison of
standard length and girth immediately behind the foreflippers. |In a.
series of 40 seals 4 yearsand older, girth wasbetween 71 and 83 percent
of standard length. This relationship changes seasonally, |owest values
occurring during sumrer and highest values during late fall through
early spring. Seasonal changes in thickness of the bl ubber laver which
account for the changes in girth are marked. Thickness of the' Jiubber
lever varies froman average of about 7.2 cmin late fall through early
spring to about 4.4 cmduring sumer. Similarly, the hide and bl ubber
| ayer account for an average of about 39 percent of total body weight
when these seals are fattest and about 29 percent when they are |ean.

F. Reproducti on

Qur investigation of the various aspects of reproduction in bearded
seals was directed mainly to-ird females "as it is this group which
determnes the various aspects of productivity. Mst of our sanples
(about 90% were obtained between mid-May and |ate July.

Reproduction in males has previously been investigated. A general
resumé of findings is as follows.

McLaren (1958) examined growth in baculum Size, seasonal changes in
size of testes and in dizmeter of testis tubules. He concluded that in
seais of the eastern Canadian Arctic sexual maturity is obtained at age

and that the peak breeding period is during mid-May. Based on his
data, males appear to be in breeding condition through early June.
Tikhomirov (1966) investigated reproduction in North Pacific bearded
seals. He recorded presence of spermin tubules of the testis and
epididymis and changes in testis weight. Hs findings indicated that
sexual maturity in males was obtained between ages 5 and 7 with 50
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perceat Oof the 5-year-olds, 66 percent of the 6-year-olds and 100 percent
oI the 7-year-olds being mature. The nmin period of breeding was indicated
as 20 April to 20 May. Burns (1967) investigated baculum growth, growth
and annual variation in size of testes and seasonal presence of sperm in
tudules of the epididyms. He concluded that nales from the northern
Bering and Chukchi Seas attained sexual maturity at ages 6 and 7 and

that zales were capable Of breeding fromearly April through early June.
The pezk breeding period was found to be during My.

In the present study we found that baculum | ength of 8-year-olds
approximated the mean for all males older than 8 and that the nean
weight of testes for 7-year-olds was within the range of weights for
ol der age ani mal s.

Investigation of reproduction in fenmales has been based mainly on
exam nation of ovaries. Both MlLaren (1958) and Tikhomirov (1966)
consi dered the presence of a corpus luteum to indicate ovulation (which
iz deces) and pregnancy (which it may). These authors considered the age
hzich initial ovulation occurs to be the age at which sexual maturity
trzined.

e w
is 2

MeLlaren (1958) suggested that in the eastern Canadian Arctic fenales
tteos sexual maturity, on the average, at 6 years of age. This concl usi on
wes based on findings of follicles up to 10 mmin naxinmum dianeter in a
6-vear-old and a 7-year-old. An animal in her eighth year had been
pregnant in her seventh year.

Tikhomirov (1966) working in the Nerth Pacific region found that
ovulation occurred in 8 percent of 3-year-olds, 21 percent of 4-year-
clds, 83 percent of 5-year-olds and 100 percent of 6-year-olds. Ovul ation
was equated with sexual maturity.

In this study we obtained uteri and ovaries from 260 szals. FExamina-
ti.:.: of both wereemployed to correlate presence of a corpus luteum
with pregnancy. A corpus albicans and characteristics of the uterus,
imceZluding placental scars, indicated pregnancy during the reproductive
crele preceding collection. W considered sexual maturity to be obtained
a:z the age of first pregnancy, not the age of first ovulation. As will
te seer., :his difference in interpretation is significant in estimating
popul ation productivity.

Qur findings are summarized in Table 10. Interpretation of several
izportant aspects of reproduction is possible fromthis table. Presence
cZ a cerpus luteum WAS indicative of ovulation and possible pregnancy.

! cerpus albicans indicated previous ovulation and possible previous
tregnaney . These ovearian structures were correlated with characteristics
¢z -==e uterus including placental scars,

Chel ation occurred in 67 percent of our sanple of 3-vear-olds. The
Tercent I N 7-vear-olds. |In order to determne incidence of pregnancy

cezpared to ovul ation, we examined the age distribution of animals which
=a¢ de-fimitely been pregnant during the reproductive cycle prior to
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collection. Pregnancy was indicated by a recent placental scar and a

| arge corpus albicans in the associ ated ovary. The youngest pregnant
animals were 4-year-olds (in their fifth year of life), based on the
finding of 2 out of 12 (17%) 5-year~olds that had apparently given birth
during the reproductive cycle preceding collection. Thus, in our sample,
first pregnancy occurred 1 year after first ovulation. The incidence of
pregnancy steadily increased to 50 percent in 5-year-olds, 80 percent at
age 6 and 100 percent at age 8. Mst females apparently become sexually

mature at age 6.

The average age at attainment of sexual maturity was al so estimated
accordinyy to procedures described by DeMaster (19.78). In these, ovulation
and préﬁgncy rates increase with each succeeding age class, to a maxi mum
rate. ‘'In our calculations we used the ovulation rates indicated in
Table 10 for ages Oto 3 and the mean ovul ation rate of 96 percent for
ages 6 and older. Rates for age classes 4 and 5 were determ ned by
linear interpolation, between the rates for 3- and 6-year-olds. The
i nterpol ated ovul ation rate for4-year-olds was 77 percent and for 5-
year-olds 86 percent. For pregnancy rates the values indicated in Table
10 for seals which werepregnant in any preceding year were used for age
classes Oto 6. In age classes older than 6 the mean pregnancy rate of
83 rercent was used. Sanple sizes in the calculations were the number
of .nimals in each age class fromthe “fitted” age distribution (see
section on Popul ation Structure and Dynamcs). |f attainment of sexua
maturity was based solely on ovulation (indicated by the presence of a
corpusluteum) t he average mat hematically derived age of sexual maturity
was found to be 3.4 years (N=753, §2 = 0.137). Wen the attainnent of
sexual maturity was based Onsuccessful pregnancy the average age of
sexual maturity was found to be 5.6 years (N=753, S°= 0.478). W found
that sanple sizes and variances had little apparent neaning when fitted
data were used, as both changed depending on the nunber of age classes
included. W consider 5.6 years to be the best derived estimte of the

average age of sexual maturity in bearded seals.

Once femal es begin to ovulate, they do so alnost every year. In
127 seals 6 years and ol der, 122 (96%) contained a corpus luteum. The
nunber which were pregnant could not be determned. However, 105 of
these 127 seals (83% had supported a fetus in the year preceding
collection. Al'so, of 17 sexually mature fenales taken in 1975-1978
bet ween m d- August and early April, when fetuses are present, 14 (82%
were pregnant. Since earlier estimates of the pregnancy rate were
derived in this manner (i.e. Burns 1967), we have continued to use this
procedure in order to have a basis for conparison

, Simlar pregnancy rates in the Bering-Chukchi popul ati on have
prevailed for some tine. Johnson et al. (1966) studied these seals in
1959-1961. Five of six adult females (83% taken between January and
April were pregnant. Burns (1967) exam ned 133 sexual |y mature fenal es
between 1962 and 1966. In that study the pregnancy rate, based on

exam nation of uteri and ovaries, was 83 percent. In 20 sexually mature
femal es taken between mid-August and early April, 17 (85% supported a
fetus.
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The incidence of pregnancy can also be calculated by determning
the reproductive performance of all age classes which included any
pregnant animals. In our sanple all females 4 years and ol der woul d be
included. On this basis the pregnancy rate in 139 femal es was 77 percent.

We determ ned the breeding period of bearded seals based on the
time of ovulation in females. Approxinate time of ovulation can be
inferred fromthe presence of large follicles or the presence of corpora
lutes in the early stages of developnment. A large follicle was one
greater than 17 mmin dianeter and an early stage corpus luteum Was one
|l ess than one-fourth devel oped. Based on the 1975-1978 sanple the breeding
period was approximtely 25 April to 30 May with the peak from5 to 25
My. Females with large follicles (considered gravid) were taken between
29 April and 28 May (¥=8). Presence of gravid follicles indicates
imminent ovulation. Fenales containing corpora lutes in the earliest
stages of devel opnent (only the periphery of the follicular cavity
luteinized) were taken between 8 and 30 May (N=11). May 29 was the
earliest date on which a female with aconpletely formed corpus luteum
was taken. Fully mature follicles exceed 22 mm on the |ongest axis
before erupting. W found twocaseswhi ch suggest that ovul ation may
occur while the female is still nursing a pup. One seal taken on 12
April was supporting a full-term fetus and the ovary of the nongravid
uterine horn contained afollicle 16 x 13 mm  The other seal, taken on
14 May, was lactating and acconpanied by a pup. She had a follicle
which was 22 x 18 nm  However, it appears that in nost instances ovulation
occurs after lactation has ceased and the fenales have left their pups.
According to Tikhomrov (1966) ovulation is spontaneous.

I nmplantation was found to occur mainly in July, but apparently
extended from early June through about 8 August. The delay between
breeding and inplantation is 2 nmonths. The inplantation site begins to
swell and is obvious prior to presence of an enbrvo which was recoverable
bywunder existing field conditions. Figure 15-shows the time during
which inplantation occurred and early prenatal growth. Fetal growth
frominmplantation to birth is illustrated in Figure 16. The duration of
inplanted fetal growth is 9 nonths. Total gestation is 11 nonths.

Ve found no evidence of reproductive senility in our sanples, nor
has evidence for such been reported in other studies.

G Behavi or

The following comments are from Burns and Harbo (1977) and Burns
(in press)

Behavi or including escape response is ofter inportant in the identi-
fication of seals from aircraft, as during surveys. Bearded seals
usually react mildly to an airplane, even at close range. They al nost
always raise their heads, frequently look up at the plane and usually
remain on the ice unless the plane passes directly over them  They do
not form herds nor, with the exception of females with pups, do they
restnext to eachotherwith bodies touching. Pups in association with
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adult females (mainly in April) appear dark. Bearded seals are encountered
mestly as single animals, although several may rest on a single floe.

They lie on their bellies and, alnmpst wthout exception, their heads are
within a few feet of water. Wen several bearded seals are lying on a
single ice floe they position themselves around the edge and appear as

i f facing away fromeach other. |f animals are resting on both sides of

a narrow lead they also face the water and orient thensel ves perpendicul ar
to the axis of the lead. They rarely rest farther than a few feet from
wat er and, when alarmed, nmove toward it in a wiggling gait using both
foreflippers in unison. They slide head first into the water, frequently
raising their hind end high in the air as they dive. The hindflippers

do not rotate forward and are not used for |oconmotion over the ice.

Fore~ and hindflippers are not obvious except at close range. \Wen
sufficiently alarmed they bolt into the water raising and propelling

their bodies by the sinultaneous novement of both foreflippers. This

| eapi ng, forward novenent of alarmed aninals escaping fromthe iceis

the behavioral basis for the Russian common name of sea hare (Kaitkulowv,
pers. comm.). Bearded seals rarely nove away from water when disturbed,
&s will spotted and ribbon seals,

The capability of pups to swmshortly after birth, the habit of
resting on the ice imediately adjacent to a route of escape and the
expl osi ve escape response of alarnmed aninmals are thought to be adaptations
whi ch have evol ved in the face of continuous predation by bears over a
significant portion of their range

The senses of sight, hearing and smell are difficult to evaluate as
the responses of these seals to disturbance are so varied. On a warm,
calm spring day when they are basking they often show little concern for
a lowflying aircraft, or the close presence of men or boats. Wth care
it is sonmetines possible to crawl across the ice and touch one. This is
in marked contrast to responses of these seals in winter when the slightest
scund~producing movement Of a man on the ice will cause a basking sea
te flee, or entice a swiming seal to surface several hundred yards from
tne sound source. An undisturbed bearded seal wll characteristically
swim With its head and back above the water. One would conclude that
when alert they have good senses of sight and hearing and a fair sense

o smell.

The nmother-pup bond is strong during the early nursing period,
Females of ten remai ned near pups which were being marked, occasionally,
ceming out on the ice in an attenpt to frighten the intruder or defend
tre pup. Simlarly, they will remain in the water near a pup killed by
hunters on the ice, or assist a wounded pup in its attenpts to escape

Young ani mal s hzve been observed engaged in what appeared to be
plzv., In one instanca two Small bearded seals kept up a constant chase
wiaich i nvolved a repetition of riding swells into the beach, active
rclling, nmock fighting with the foreflippers and tail-chasing back ou
through the suri. Tris activity continued for 37 minutes. |n another
situation two small seals noved along with a small outboard-powered boat
and engeged in active tail-chasing, rolling, jumping partially clear of
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the water, slapping the water surface with their foreflippers and sw nm ng
fromone side to the other inmediately beneath the boat.

Fornerly, hunters using kayaks in the open sea were especially
successful in harpooning these seasduring fall. On noderately w ndy
days the seals could be approached very closely. It is thought that
seals remaining at the surface for |ong periods of time were sleeping
and coul d not hear an approaching kayak overthe noises of w nd and
waves.  Unlike sw nmm ng seals which expose both head and back, these
“sleeping” seals are vertical in the water (Koezuna, pers. denonstration).'

Mot hers and pups frequently nose and gently scratch each other.
Mitual nosing was part of every encounter observed in which a fenale
rejoined her pup on the ice. St was simlar to that reported by Burns
et al. (1972). for spotted seals.

Use of foreflippers is probably inportant in social interactions
anong adults; Adults often bear deep, parallel scratch marks or scars
on the posterior third of the body, particularly the abdomen. These
marks are usually attributed to polar bears. However, although the
di stance between the parallel marks is about the same as that between
the claws of a small to nmediumsized bear, it is also simlar to that
between the claws of a flexed foreflipper. Additionally, it is difficult
to imgine that a significant nunber of bearded seals struck on the
abdomen by bears coul d escape the strong curved claws relatively unscathed.

In the only killing of a bearded seal by a bear which was observed
the seal's head was crushed by a single blow as it lay on the ice. The
bear then grasped the seal’s neck inits mouth and pulled it away from
the edge of the ice floe. Tooth marks have not been found on seals we
exam ned which had scratch narks. :

Bearded seals are very vocal and produce a distinctive song. The
| ong, musical underwater sounds are well known to Eskimo hunters who, in
the days when kayaks were extensively used for spring hunting, tried to
| ocate animels by listening for them Although parts of the song are
audible at close range in air, it can easily be heard by placing a
paddle in the water and pressing an ear against the butt of the handle.
The Al askan Eskinp terms_aveloouk (Upik Eskinp) and_avuktuk (Inupik
Eskimo) specifically refer to bearded seals singing in the water.

The production of sounds by these seals has been referred to by
several earlier workers. Chapskii (1938) summarized the available
information up to the time of his studies. He and others, notably
Dubrovskii (1937), associated these sounds with the mating period
(Dubrovskii referred to the nuptial whistle) and stated that, “it cannot
be expl ai ned otherwise than being a sound expression of sexual excitement.”
Sone of Chapskii's informants apparently indicated that both nal es and
females made these scunds.

In the Bering Sea the bearded seal song can be heard from March
through July. There is definitely a marked peak in “singing” during
April andiMev.
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Anal ysis of these songs showed them to be conplex, long, oscillating
frequency-modula ted warbles that may be |onger than a minute in duratien,
followed by a short unnmodul ated |ow frequency man. These sounds are
stereotyped and repetitive (Ray et al. 1969). Once located, tne singing
animal s are easy to approach, apparently being inattentive to mnor
di sturbances. They dive slowy, apparently in a |oose spiral (judged by
the rhythm c changes in strength of the sounds), release bubbles (which
signal their general location to the seal hunters) and surface in the
center of their area of activity. This behavior is repeated many tines.

411 of the “singing” bearded seals taken by Eskinmp hunters, which
we subsequently exam ned, were adult males. It was suggested that the
song is produced by mature males during the spring breeding season and
that it is a proclamation of territory or of breeding condition or both
(Re; er al. 1969). Future studies wll probably show that fenales also
produce these songs. This is suggested by the number of songs that have
been heard simultaneously at sone locations. It seens that nost of the
seal s observed had to be participating in the singing and it does not
seem probabl e that they would all be males (Burns, in press).

H Food Habits

Bearded seals are primarily benthic feeders. As a result their
distribution is largely restricted to the shallow continental shelf
waters which are seasonally covered by sea ice. Their diet is diverse.
Epifaunal animals conprise nost of the food; however, infaunal Organi sms
and demersal fishes are also consumed. Feeding depths of up to 200 m
are reported by Kosygin (1971). cChapskii (1938) indicates feeding
depths of up to 50 m. Vibe (1950) found that at depths greater than
100 m bearded seal s had not eaten benthic organi sms, but instead bentho-
pel agic fishes. Based on observed distribution of these seals in the
sout heastern Bering Sea, they are restricted to waters of 130 mor |ess

Al though the total array of food items consumed by bearded seals is
quite large, relatively few types of organisns conprise the bulk of the
feod. These are bivalve molluscs, crabs, shrinps, sculpins and sonetines
earetic or saffron cod. Geographical variation in diet is largely a
r.’lection Of local faunal differences. Major prey types remain the
sane anong areas, however the species eaten may change

Prior to OCSEAP studies initiated in 1975 (Trophic rel ati onshi ps of
i ce-inhabiting seals, OCSEAP RU #232) there were only five published
accounts of the food habits of bearded seals in the Al askan sectors of
the Bering, Chukchi and Beaufort Seas. Kosygin (1966a, 1971) reported
on the foods of bearded seals in the Bering Sea collected in spring and
early summer 1963-1965. In 152 stomachs containing food, tanner crab
\Chionocetes spp.) made up from 53 to 76 percent of the food.  Shrinp
(particularly _Argis lar) were the second nost inportant food. Snails,
oct opus, priapulids and fishes (particularly pricklebacks and flatfishes)
were eaten regularly.
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Kenyon (1962) examned 17 specinmens from Little Dionmede Island
collected in My-June 1958.  Shrinps, crabs and clans conprised nost of
t he stomach contents. QO her benthic invertebrates (sponges, annelid worms
and snails) and several species of fishes were found in small anounts.

Johnson et al. (1966) examined the stomach contents of 164 bearded
seal s taken at Point Hope and Kivalina in the Chukchi Sea. The only
nonth in which a large sample (129) was obtained was June.  Shrinp
crabs and clans were the most conmon food items with other benthic
invertebrates found in small quantities, and fishes (sculpins and arctic
cod (Boreogadus saida)) usually conprising |less than 10 percent of the
total vol une.

In his summary of the biology of the bearded seal, Burns (1967)
reported on stomachs from seals collected at Nome, Gambell and VMinwight.
In May he found that crabs accounted for 57 percent of the contents with
shrimp, fishes (saffron cod (Eleganus gracilis), attic cod and sculpins)
and sponges conprising nost of the remminder. In July and August clams
were the nost abundant food item wth shrinp, crabs and isopods also
quite common

Prior to the OCSEAP programthere were no published accuonts of
feeding in bearded seals of the Beaufort Sea north of Al aska.

The follow ng discussion of bearded seal food habits, by lease
area, is summarized fromLowy et al. (1978, 1979a, 1979b).

Bristol Bay and the St. George Basin are at the southern limt of
the normal bearded seal range. As stated previously, the inportance of
these lease areas to the seals is directly related to ice conditions, and
may vary from one year to the next. In general, seals in the southeastern
Bering Sea appear to rely on tanner crabs, Chionoecetes spp., as their
primary food source. Gavid female tanner crabs (those with eggs) were
eaten nore frequently than males. Spider crabs (Hyas coarctatus),
crangoni d shrinps (Argis spp. and Crangon spp.) and sculpins were
important food items in sone areas. Differences in consunption of food
species probably reflect the patchy distribution of concentrations of
tanner crabs. The inportance of tanner crabs to bearded seals is indicated
by the |arge volumes found in stomachs of seals which had eaten primarily
that species (X = 1000 nl), as opposed to nmuch smaller volunes found in
seal s eating spider crabs, shrinp and sculpins (X = 150 m). Tanner crabs
are the nost abundant epifaunal invertebrate in the offshore waters of the
sout heastern Bering Sea (Feder 1978, Lowy and Frost wunpubl.).

In Norton Basin and the northern Bering Sea shrinps, crabs
(Chi onoecetes and Hyas) and slans (nostly Serripes groenlandicus) were
the nost inportant food items. They amde up fromb59 to 93 percent of
the stomach contents at various locations. Clans were of particular
importance in the diet of beared seals taken at None where they accounted
for 69 percent of the total stomach contents of seals taken in June.
Fi shes were usually of mnor inportance in the diet. Sculpins, saffron
cod and arctic cod were the fishes mobst conmonly eaten.
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Seasonal variations in diet were found at Gambell and Nome. at
Gambell sculpins were of mmjor inportance in the diet in March and were
nuch | ess conmon in stomachs of seals taken in My and June. At Nome
shrinps (nmostly Pandalus hypsinotus) were the main food in January-
April. In May-June shrinps were of |esser inmportance in the diet and
consisted mostly of Argis_lar. A major seasonal difference at both
Gambell and Nome wasS in the importance of clans in the diet, They were
rarely found in the stomachs of seals collected during w nter nonths.
I~ stomachs collected during spring-sumer they were frequently present
in large quantities. A sinmilar lack of clanms in the winter diet of
bearded seals was noted by Burns (1967).

The Hope Basin | ease sale area occupies a large portion of the
sout hern Chukchi Sea. Large nunbers of bearded seals feed in this area
during nmuch of the year. Mst of the information on feeding in this
arez was fromseals collected at Shishmaref. Foods of bearded seals
tzken near that locality in June-July were simlar in 1976, 1977 and
1978, Shrinps (Crangon septemspinosa and Sonme Argis lar), crabs (Telmessus
cheiragonus) and clans (Serripes groenlandicus) nade up 65-76 percent of
the total stomach contents in all years. The predoninance of the crab
Telmessus, rather than Hyas or Chionocetes, at Shishmaref, and its
I nfrequent occurrence in other sanples, 1s due to the fact that these
crabs are generally restricted to waters less than 10 m deep. Such
shal | ow waters extend nuch farther off shore at Shishmaref than they do
at other coastal hunting villages.

In Cctober at Shishnaref shrinps and fishes (fiacfish and sculpins)
were the only foods eaten. The absence of clans in the fall diet is
consistent with observations in the northern Bering Sea.

Point Hope is at the northern edge of the Hope Basin, Johnson et
al. (1966) present the nost conplete account of feeding in bearded seals
fromthis area. As at Shishmaref, crabs (Hvas and Telmessus), shrinp,
clanms and fishes (saffron cod, arctic cod and sculpins) were the mgjor
feods . In May crabs were the major food item whereas in July and August
clams predon nated.

Bearded seal s ccllected at Wainwright ate clams, shrinp and |esser
cuentities of sculpins and crabs. Cdans were eaten in large quantities,
czobably reflecting the presence of large clam beds in the Wainwright
cTed.

The Beaufort Sea is an area of relatively |ow bearded seal abundance.
Uzniike the Chukchi and northern Bering Seas, it has a relatively narrow
continental shelf. The 100 m contour is nmostly within 40 km of shore.
$ince this depth is probably close to the maxi mum feeding depth for
tettex foraging bearded seals, the Beaufort Sea does not include a very
lzrge azrea of favorable habitat for these seals. This is true in winter
when landfast ice extends 20-40 km from shore (resulting in a very
narrow band i N which appropriate ice and water depths occur) and in
suzmer When ice is nostly over deep water,
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Data from stomach contents are available for 20 bearded seals taken
in the Beaufort Sea. Sixteen of those seals were collected in the
Barrow region. As at other locations along the coast of Alaska, crabs
and shrinps were primary prey items. Cans, hermt crabs, octopus,
gammarid amphipods, isopods and fish wereal so eaten.

During spring and summer invertebrates conprised over 95 percent of
the stomach contents. Cans were an inportant conponent near Barrow in

August. Large clam beds are kaown to occur off shore in.that region
(Carey 1978). |In sanples from Barrow, taken during Novenber and February,

fish were of greater inportance than at other times of year. Although
shrinps and crabs were still eaten, arctic cod were taken in substanti al
quantities. The inportance of arctic cod is probably a result of the
abundance of this fish in the Beaufort Sea, and its appearance in the
winter diet may coincide with an onshore spawning migration during early

W nter.

The overall nost inportant food species at Barrow were tanner
crabs, spider crabs and the shrinp Sclerocrangon boreas. In the Prudhoe
Bay area spider crabs and the shrinp Sabinea septemcarinata were the
nmost inportant conponents of the diet. The absence of tanner crabs and
the change in shrinp species reflect faunal differences between the
areas. East of Barrow tanner crabs occur only rarely and Sabinea is
more abundant than Sclerocrangon (Lowy et al. 1978).

Age-related differences in diet were found in bearded seals from
both the Bering and Chukchi Seas. Table 11 presents data from all our
Bering Sea sanpl es conbined and from June-July 1976-1978 at Shishmaref.
Whereas the prey types were simlar in all age classes, there were
significant differences in the proportions of those types in pups,
yearlings and older animals. The proportion of shrinps in the diet
decreased with age while the proportion of crabs and clanms increased.
Capture of these last two prey types may depend on |earned behavior
acquired by the seal in the first few years of life. The species conposi-
tion of fish included in the diet also changes with age. Saffron cod
was mosti Mportant as a food for pups, whereas flatfish and sculpins
were nost utilized by yearlings and adults. Sculpins, in both the
Bering Sea and Shishmaref sanples, were eaten in greatest nunber by
yearlings. It may be that saffron cod are slow swiming and aggregated

and are thus easy prey for pups.

Table 12 presents a summary of major prey species of bearded seals
in each of the proposed Al askan OCS |ease sale areas in which the seals
occur. This table mekes it readily apparent chat a very few species are
extremely inportant toseals throughout Al askan waters. In all five
| ease areas crabs are the primary food item  Crangonid shrinps were
2ls0 of MAj Or importance in every area. Ceographical distribution and
esundance of tune different species in these two groups determ nes which
particul ar species will predoninate as bearded seal food. Tanner crabs
ere most abundant in the Bering Sea and are nmobst common in bearded seal s
from that area, whereas spider crabs (Hvas) are mest numerous i N both
tze fauna and in bearded seal diets in the Chukchi and Beaufort Sea.
Shrimps show a simlar pattern.
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Tabl e 11. Major foods of bearded seals collected in 1975-1978 in the
Bering Sea and at Shishmaref. Results are reported by age
group of seals. Numbers are the percent of total voiume for
invertebrates, and total fish. For species of fishes, nunbers
are the percent of the total nunmber of identified fishes.

Bering Sea Shi shnar ef
Pups Yearlings >2 yrs old Pups Yearlings >2 yrs old

Tood Item N=52 N=23 N=58 N=38 N=14 N=87
Shrimp 45 23 28 58 36 31
Isopod * * 18 17 8
Clam 2 4 22 4 16 18
Brachyuran 28 42 217 6 12 23

crab
Echui roi d * * * ' * 11

wWOrm
Total Fish

(% volunme) 13 27 11 7 17 6
[dentified Fish

(% number)

Saffron cod 41 4 5 51 15 36

Sculpin 47 90 78 28 60 27

Flatfish * * 2 22 21 35
Mean Vol une
Contents (ml) 213 589 653 325 346 526

* Trace amounts present (less than 1 percent).
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Table 12. Major prey species of bearded seals in 5 proposed 0CS | ease
areas in the Bering, Chukchi and Beaufort Seas.

Rel ative Ranking of |nportance
Area 1 2 3 4
St. George Basin Chionocetes Hyas Argis lar Crangon
opilio coarctatus dalli
Bristol Bay Chionocetes Hyas Argis lar Crangon
opilio coarctatus dalli
Norton Basin Chionocetes Hyas Serripes Argis lar
opilio coarctatus groenlandicus
Hope Basin Hvas Serripes Crangon Argis lar_
coarctatus groenlandicus septemspinosa
Beaufort Basin Hyas Sabi nea Boreogadus
coarctatus septemcarinata sal da

* Decreasing inportance (1 to 4).
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Pat hol ogy

Pat hol ogy was not investigated by us. Readers are referred to
reports of Fay et al. (ocseap project #194) for information on specimens
jointly available to our respective studies. The follow ng account is
mainly summarized from Burns (in press).

An exhaustive list of the helminth parasites in bearded seals is

beyond the scope of this report. Interested readers can refer to the
various witings of K I. Skriabin, S. L. Delyamure (1955) and King
(1964) . Current studies of the helminth parasites and other pathol ogies

in bearded seals in the Bering-Chukchi region are being conducted by
Anerican and Soviet investigators.

Fay et al. (1978, 1979) reported that the causes of natural
nortality in these seals, other than predation by polar bears, are
essentially unknown. Lowy (pers. comm.) reported two cases of apparent
predation on pups by Pacific walruses found during April 1979. The only
maj or pathol ogical findings in sanples from the living popul ation
i ncl uded helminthiasis of the |iver and associated secondary bacterial
invasion. This occurred in 5 of 96 specinens examned. They reported
other conditions including acute dermato-nycosis, focal necrosis of the
liver, trauma from unknown causes, biliary fibrosis, hepatitis and
gastro- duodenal ul cers.

The nost conmonly occurring helminth parasites in eight seals from
t he Bering-Chukchi region examned by Fay et al. (1978) included
Diphyllobothrium cordatum, D. lanceolatum, Pyramicocephalus phocarum and
Corynosoma validum Whi Ch occurred 1 n all; Diphyllobothrium Sp. and
Phocanema di ci pi ens which occurred in five, Orthosplanchnus fraterculus
in four; and Contracaecum osculatum in two. San Mguel sea lion
virus/VESV was not found in 1 tested beared seal and 11 seals were

negative in tests for Leptospira.

A total of three bear ded seal pups, one stillborn and two newborn,
with injuries resulting in death from internal hemorhage were reported
by Fay et al. (1978). Between 1962 and 1969 we found four dead pups,
three stillborn and one newborn, which had apparently died of simlar
causes. The incidence of death fromtrauma in term fetuses (during
birth?) and shortly after birth seems high in relation to the limted
opportunities we have had to detect this type of natural nortality.

Pesticides and heavy nmetals are present in tissues of bearded
seal s. Galster and Burns (1972) reported DDT, DDD, DDE, dieldrin and
PCB's in adi pose tissues of polar bear, ringed seal, spotted seal,
wal rus, bearded seal and Steller sea |ion (Eumetopias jubata) from the
Bering-Chukchi region. Small concentrations of pesticides were present
in nearly all sanmples and only PcB's occurred in what were thought to be
high concentrations. The contam nant burden of the different species
was greater than differences between areas. O the pinnipeds, bearded
seal s had the highest concentrations of DDT residues (0.330 ug/g) and
sea lions the lowest (0.026 ug/g). Levels of dieldrin were |ow and
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varied from one-half to one-tenth the levels of DDI. Concentrations of
PC3's were similar in all the pinnipeds and averaged 1.78 + 0.52ug/g.

Accumul ations of nercury were present in sanples of liver, nuscle
and fat of the Bering Sea pinnipeds. The average concentration of
nmercury in the exam ned tissues from bearded seals was 0.95 ug/g. It
was four times nore concentrated in the liver than in nuscle or adipose
tissue (Galster 1971). Mercury and selenium were present in bearded
seals from the Canadian Arctic (Smth and Arnstrong 1978).

Cadm um nickel, copper and zinc were present in tissues of four
bearded sealsfrom Bering Sea anal yzed by Burrell (1978). Concentrations
of cadmum were mainly in the liver and Kkidney. the average, highest
concentrations in the various tissues were as follows: nickel in
nuscle, copper in the kidney and liver, and zinc in the Iiver and kidney.
Bearded seashad the highest netal |oads of the marine mammal s exam ned
(wal rus, spotted seal, ribbon seaand bearded seal), perhaps because of
their food habits. It was advised that in |ight of the high concentra-
tions of cadmum found in liver and kidney, these organs not be used as
human food.

Petrochemical contaminant levels in seals from the Bering-Chukchi
region have, as yet, not been determ ned.

J. Potential Effects of Devel opnent

The effects of petrochem cal devel opnent on bearded seals will be
of twe general kinds, direct and indirect. Direct effects include such
thingsasdisturbancewhichmayresultin di spl acenent of seals (short-
term abandonment of formerly favorable habitat), the direct physica
effects of exposure to fuel and crude oil spills, and the occasiona
death of seals struck by vessels.

Bezrded seals live in the regions of drifting ice. The pup can
swim shortly after birth (it can remain with the nother if she is
disturbed), they can |eave areas, of intolerable disturbance (tolerance
levels zre unknown) and can probably avoid areas of chronic low-level

fvel or crude oil spills.

It is anticipated that drilling rigs and production installations
will se serviced by vessels and aircraft. Based on our experiences
boaré icebreakers, SOne seals would be struck and killed by large
“ips , =ainly during April-June. The magnitude of this kind of nortality
will prebably be snall and obviously in proportion to the extent of
vessel support required. Low flying aircraft, especially helicopters
frighten seals resting on the ice. This kind of disturbance can be
v iaizmized by requiring normal flignt altitudes higher than 2,000 fect,
v short clinbs and descents frominstallations in bearded seal habitat,
=d br use of the shortest, nost direct flight routes.

[L) I

w

[ 13 2 0 R

Disturbance caused by noises transmtted through the water nay
affect bearded seals. This possibility is based on the proven inportance
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of vocalization in this species. However, there are no data which
indicate the effects of noise on these seals. Based on their occurrence
near |arge settlements such as Nome and Barrow, it appears that constant
background noise levels from exploration or production installations
wi Il probably not cause significant dislocation of seals. However,

periodically recurring loud noi ses such as explosions probably woul d.

It is not known whether bearded seals will avoid the small spills
of fuel or crude oil which are inevitable. (bservations of Eskino
hunters suggest that they, as well as ringed seals and wal ruses, will.
A chronic fuel spill at \Winwight, Al aska, which produced a slick nore
than 3mles long, was reported to have resulted in |ow numbers of seals
and very poor hunting near that village, until the fuel |eak was stopped.
Hunters from Diomede |sland, Al aska pour gasoline in the water if they
thirk a skin boat may be inperiled by mlling walruses. we have no data
on which to evaluate avoidance of limted spills by bearded seals.

One can expect year round vessel and aircraft support of OCS
devel opnent in Bristol Bay. This |ease area has annual variations from
being essentially ice free to having extensive thin ice during Decenber
through May. Helicopter support of installations in Bristol Bay will
also be extensive, as the lease area is within range of shore.

St. CGeorge and Navarin Basins will, if devel oped, be serviced
almost entirely by ships. Asindicated previously, the occurrence of
bearded seals in the St. George Basin |ease area is irregular depending
on extensiveness of ice. These seals can be considered as not normally
present in the Navarin Basin

Norton and Hope Basins are in areas where bearded seals are abundant

for a mpjor part of the year. It is anticipated that year round vessel
e-<-"7i2 will be practical in Norton Sound and feasible in Hope Basin
;0w through Decenber.  Helicopter support will be extensive in

t .:=2 areas as development will be nmostly within the range of shore

bases. Shorefast ice is neither extensive nor thick enough to provide
reliable access to nearshore installations except under unusual conditions.
The effects of human presence and activities in these two |ease areas

has potentzial for the largest nunber of encounters with bearded seal s.

The Beaufort Basin is narginal bearded seal habitat. It is extensively
covered by fast ice in winter and the open water season is relatively
short. It can be expected that vessel traffic will be limted and nost
access to devel opment sites will be by fixed-wing aircraft |anding on
prepared i ce strips, by helicopters and by surface travel over ice
roads. The region occupied by bearded seals in winter is beyond the
limits where petrol eum devel opment is now technol ogically practica
(zl<tough it is feasible). Developnent of the Beaufort Basin, free of
major acciuvent, will probably have little direct impact on bearded
seals.

Some direct inpact of seals will occur if a nmajor release of fuel
or crude oil were to occur in any area when seals were present. The
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It is probable that organisns conprising the food web of bearded
seal s would be significantly inpacted by large spills and, as a result,
t he bearced seal popul ation would be di sadvant aged.

It is noteworthy that in the Baltic Sea, where every effort has
been made to protect ringed seals fromdirect killing bv man, the popul a-
tion of these animals continues to decline and is now at a dangerously
| ow level. The continuing decline is ascribed to pollution (Popov,
pers. coma.). Likew se, in Puget Sound harbor seals seem unable to
increase in nunbers in spite of conplete protection from hunting.

IX. Conclusions

1. Bearded seals occur throughout the seasonally ice-covered regions

cI the Bering, Chukchi and Beaufort Seas. They nostly maintain a year
reund association with drifting ice undertaking major seasonal novenents.

2. Tre ol dest seal in our sanples was 26 years. Age conposition of
the harvest is strongly biased toward pups. The proportion of pups in
the popul ation during early summer approximates 22-25 percent and the
proportion of seals 4 years or older (those classes. in which pregnancy
occurs) was estimated at 55 to 60 percent, based on consideration of

bi ases affecting the harvest.

3. In harvested animals the sex ratio of pups was approxi nmately even
In ol der age classes there were nore fenal es taken than nal es.

4., Aprelimnary life table for bearded seals in the Bering and Chukchi
Seas indicated an age frequency distribution in the popul ation which
included 22 percent pups, 44 percent juveniles (ages O through 3) and 56
percent animals 4 years and older. Mortality was higher for males than

for females and may account for the discrepancy observed in harvests.

Mean nortality rate for all ages (027) was 219/1000 individuals. For

azs classes 6-27 the mean nortality rate was found to be 96/ 100 i ndi vidual s.

5. The harvest of bearded seals in A aska between January 1977 and
Juv-~e 1978 was 6,308. Yield of products and the equival ent cash val ue of
r..: harvest were estimated. A seal in this harvest was the equival ent
of 5.1 years old, weighed 156.9 kg and had an equival ent cash wvalue of

$285.62. The total estimated value of this harvest was S1, 801, 682.

6. The nean date of birth for bearded seals was 20 April, At birth
pups average 131.3 cm long and weigh 33.6 kg. During the 12-18 day
nursing period they increase in weight to between 72 and 95 kg. Average
length cf seals 9 years or older was 219.7 cm  \Wights varied seasonally
Weight of adult males in winter and early spring averaged 290.0 kg. In
summer it was 244.4 kg. Adult females averaged 250.3 kg in lace wiater
andearly spring and 228.6 kg in summrer. There were commensurate chanzes
in girch, thickness of blubber and proportional weight of the hide and

bl ubber laver.

1. Sexual maturity was attained at 6 to 7 years in nmales an¢ at 4 to 7

vears in females. The average age of sexual maturity in females was 6
vears. Sexual maturity was based on pregnancy rather than ovul ation
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