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Locations where fur seal stomachs collected in 1 963 contained Clupea harengus pallasi ,

Bathylagidae, and Ammodytes hexapterus . The 1 00-fathom depth curve is shown as a
dotted line 30

2. Locations where fur seal stomachs collected in 1963 contained Oncorhynchus sp.,

Theragra chalcogrammus , Gadidae, and Pleurogrammus monopterygius . The 1 00-
fathom depth curve is shown as a dotted line 31

3. Locations where fur seal stomachs collected in 1963 contained Mallotus villosus .

The 1 00-fathom depth curve is shown as a dotted line 32
4. Locations where fur seal stomachs collected in 1963 contained Myctophidae, Tricho-

dontidae, and Gonatus magister . The 1 00-fathom depth curve is shown as a dotted
line 33

5. Locations where fur seal stomachs collected in 1963 contained Sebastodes sp.,

Pleuronectidae, Reinhardtius hippoglossoides , and Gonatus fabricii . The 1 00-fathom
depth curve is shown as a dotted line 34

6. Locations where fur seal stomachs collected in 1963 contained Gonatopsis sp. The
1 00-fathom depth curve is shown as a dotted line 35

7. On calm days sleeping fur seals can be plainly seen for a considerable distance. With
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8. When moving rapidly seals often leap out of the water. This behavior is most typical
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Pelagic Fur Seal Investigations

Alaska, 1963

Clifford H. Fiscus, Gary A. Baines,
Hiroshi Kajimura

ABSTRACT

The sixth year of pelagic fur seal research under the terms of the Interim
Convention on Conservation of North Pacific Fur Seals was conducted in the Bering
Sea from July to September 1963. Seals were found scattered through the area
between the Strait of Juan de Fuca and Unimak Pass, but most were seen within 75
to 100 miles of land. Much of the collection was made north of Unalaska Island. The
principal movement of seals in the Bering Sea in late summer and early fall is

between the Pribilof Islands and the feeding grounds. Most animals appeared to

travel from 60 to 90 miles offshore from the islands to feed. Groups of one to three
seals accounted for 90.3 percent of all seals seen in 1 963. Of 1,355 seals collected in

1963, 111 were males and 1,244 females. Post partum females -were predominant
in the collection. The first adult males that appeared to have held harems in 1963
were seen on 31 July near Akun Island. Most of 25 males accompanying females were
observed within 20 miles of the Pribilof Islands. Of 43 tagged seals collected in 1963,
8 were males and 35 females. Mean lengths of nonpregnant, pregnant, and post

partum females were compared. Pregnant females were longer than nonpregnant or
post partum females. Females in ages 8 through 1 3 had the highest pregnancy rates.

The youngest pregnant females collected were 4 year s old. The fish and cephalopods
eaten ranged from 5 to 45 cm. inlength. Small prey usually are eaten below the sea
surface, and larger prey brought to the sea surface and swallowed in chunks. Sur-
face water temperature appears to have no direct effect on distribution. Fur seals

are primarily night and early morning feeders. Squids were the major food in 1963
in the Bering Sea, followed by capelin, walleye pollock, and deepsea smelt. A deepsea
smelt, the Greenland halibut, and a lanternfish were found for the first time in fur

seal stomachs. Salnnon were found in 14 fur seal stomachs, herring in 15, and
walleye pollock in 47. These three species are fished commercially in the Bering
Sea.

INTRODUCTION were carried out from 1 July to 5 September.
Behavior, feeding patterns, and reproductive

This report furnishes information on the condition of females were also studied.

sixth year of pelagic research on fur seals To observe the distribution and movement
conducted by the United States as specified of fur seals in the North Pacific during their

by the Interim Convention on Conservation of spring migration, the research vessels sailed

North Pacific Fur Seals. directly to Unimak Pass from the Strait of

From 1958 to 1961, investigations were Juan de Fuca.
made of fur seals from the southern to the

TnTensYve 'st^^udy^ ^L' concentrated' in^u'^m^k METHODS. EQUIPMENT. AND PERSONNEL
Pass and vicinity. Operations in 1963 were
confined to the Bering Sea, where investiga- Methods and Equipment
tions of distribution, abundance, and food
habits of fur seals on their summer range Vessel and boat requirements and operations

described in the 1962 report (Fiscus, Baines,
Note.-ChffordH. Fiscus, Wildlife Biologist (Research), ^^^ ^^^1^^^ 19^4, ^^^^ duplicated in 1963.

Gary A. Baines, Wildlife Biologist (General), and Hiroshi ^wo purse seine vessels, the M/V Harmony '

Kajimura, Fisheries Biologist (Research), Bureau of Com-
mercial Fisheries Marine Mammal Biological Laboratory, » M/V Harmony: registered length 70. 5 feet, 61 net tons,

U.S. Fish and Wildlife Service, Seattle, Wash. 220 horsepower, cruising speed 9 knots.
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Figure 1. —Approximate course sailed by the chartered vessels, M/V Tacoma and M/V Harmony , 20-28 June 1963,

from the Strait of Juan de Fuca to Unimak Pass. The daylight run when observations were made and the number of

seals sighted each day is shown.

and the M/V Tacoma ,
' were used. The vessels

sailed together from the Strait of Juan de Fuca
directly to Unimak Pass during 20-28 June,
worked in the Bering Sea from 1 July to 5

September, and returned to Seattle viaKodiak,
Sitka, and the inside passage through south-
east Alaska in September.

Hunting methods, field examination of fur
seals, laboratory methods used in preparing
and determining the ages of fur seal teeth,

and analysis and identification of stomach
contents were not changed from those de-
scribed by Fiscus, Baines, and Wilke (1964),

Personnel

Clifford H. Fiscus and Gary A. Baines took
part in all aspects of pelagic fur seal inves-

« M/V Tacoma : registered length 71.5 feet, 76 net tons,

240 horsepower, cruising speed 9 knots.

ligations in 1963. Hiroshi Kajimura assisted
with work in the laboratory.

Temporary employees included Rex Thomas,
Ted H. Hodgson, Leslie M. Kemp, Stanley B.
Phillips, George F, Rohrmann, and Alexis R.
Verhoogen.

RESEARCH IN 1963

Distribution of Seals by Time, Place, and
Numbers

Distribution by time .--The vessels sailed
parallel courses to Unimak Pass, usually
keeping within 2 miles of each other. Seal
watches were maintained during daylight, and
all seal sightings were recorded. Figure 1

shows the daily run of the vessels and the
number of seals seen.



The crossing in June was the first made
in that month by biologists concentrating on
fur seal observations. Of 82 seals sighted,

44 were seen during the first and last days
when the vessels were within 75 to 100 miles
of land. Offshore distribution of seals ap-
peared uneven; however, weather conditions,

which varied considerably, had a direct bear-
ing on the number of seals sighted.

Kenyon and Wilke (1953) indicated that the

fur seal is widely scattered in the eastern
North Pacific in June. Pike, Spalding, Mac-
Askie, and Craig' state that "seals are nu-
merous and widely dispersed throughout the

eastern North Pacific during the months of

April, May, June, and July." Their report is

based on sightings by biologists aboard Cana-
dian salmon research vessels, in the area
north of lat. 45° N. and east of long. 160° W.
The results of June 1963 observations in the

same area confirm and supplement their data.

The northward movement of large numbers
of fur seals in the late spring and early sum-
mer along the coast past Vancouver Island
and Sitka, and westward past Middleton Island,

Kodiak, the Shumagin Islands, and into the

Bering Sea is well known and has been de-
scribed by Kenyon and Wilke (1953) and by
Townsend (1899).

The movement of fur seals in the offshore
areas of the eastern North Pacific is not as

well understood. Further investigations may
show that much of the eastern North Pacific
fur seal herd will be found far from land

during the northward migration. Available in-

formation is not adequate to show whether
the number of animals in offshore areas varies
from year to year according to the abundance
of food species and other ocean conditions.

Distribution by area.--A study of the dis-

tribution, abundance, and food habits of fur

seals on their summer range in the Bering
Sea was carried out from 1 July to 5 Septem-
ber 1963. To aid in the analysis of data, the

eastern Bering Sea (fig. 2) was divided into

six major sectors centered between St. Paul
and St. George Islands. The sectors were then
divided into zones, each 30 nautical miles
wide and extending to the sector boundaries.
Sectors are numbered from 1 to 6, zones from
1 to 9. Sector and zone numbers are used in

combinations, as, for example: 1-7. The first

number represents the sector, the second,
the zone. The shaded portion of figure 2 repre-
sents the area actually surveyed in 1963. The
numbers in each zone give, from left to right,

(1) the number of boat-hunting days* (spent in

' G. C. Pike, D. J. Spalding, I. B. MacAskie, and A.

Craig. Report on Canadian pelagic fur seal research in

1962. Fisheries Research Board of Canada, Biological

Station, Nanalmo, B. C. (Manuscript report.)

* A boat-hunting day is a day In which a vessel is used

to collect or observe seals for 8 hours or more; units of

boat-hunting days are 0.25, 0.50, 0.75, and 1.00.

the zone), (2) the total number of seals seen
( in the zone), and (3) the totalnumber of seals
collected (in the zone).

Because the sectors in zone 1 were small,
they were consolidated; the numbers shown
represent all effort in zone 1 regardless of

sector. More hunting was done in sector 1,

zones 4 to 8, than in other areas (fig, 2), be-
cause of various reasons. (1) The vessels had
to return from the Pribilof locality to Dutch
Harbor, Unalaska Island, for fuel and water
at monthly intervals. On these trips, routine
hunting procedures were followed. (2) The
sea immediately north of the eastern Aleutians
(Fox Island group) in zone 7 is an important
feeding ground for fur seals. Periodic surveys
begun in this locality in 1962 were continued
in 1963. (3) Convention obligations required
the United States to collect a specified number
of seals at sea each year. To fulfill this

obligation, a large sample was collected
in U7.

Based on collecting effort, distribution of
seals in the first three zones of sectors
1 through 6 appear uniform. Concentrations
of seals were located in 1-4, 4-4, and 5-4.

Except in sector 1, relatively little time was
spent in the outer zones. A study of the dis-
tribution of seals in the outer zones is planned
for 1964. Fewer fur seals were found to fre-
quent sector-zone 1-7 in 1963 than in 1962,
and the most heavily used feeding locality
had shifted from north of Akun Island and Uni-
mak Pass in 1962 to north of Cape Cheerful,
Unalaska Island in 1963.

Generally, the principal movement of seals
in the Bering Sea during late summer and
early fall is between the Pribilof Islands and
the feeding grounds. The seals found within a
few miles of the islands display two general
types of behavior. Some rest while others
travel rapidly in the same general direction.

If disturbed, resting seals usually do not
travel far before resuming rest. Traveling
seals, if distracted, may change direction, but
usually resume their original course after
the danger is past. Seals behaving in this

manner presumably are traveling to or return-
ing from feeding areas.

Most animals appeared to travel into zone 3

and beyond before they did any appreciable
amount of feeding. In 1962 and 1963, many
feeding seals were found in sector- zone 1-7.
In 1962, a few seals had passed throughUnimak
Pass and into sector-zone 1-9 to feed. Feeding
areas were located in almost all directions
from the Pribilof Islands in 1963. Seals in
these areas may be feeding or resting. Feeding
areas shift in location from year to year with
variation in abundance of food species.

Numbers .- -The number and relative abund-
ance of seals seen and collected is shown by
10-day periods in appendix A, tables 1 and 2.

Variation between 1 0-day periods in numbers



Figure 2.~Eastem Bering Sea: The operational area of U.S. research vessels is shaded. The numbers In each zone
represent, from left to right, number of boat days, seals seen, and seals collected from 1 July to 5 September 1963.

of seals seen and collected was caused by
changes in the weather and in the locality
where collections were made rather than by
a sudden rise or decline in the numbers of
seals in the Bering Sea. Table 3 in appendix
A shows the number and relative abundance
of seals seen and collected from 1958 to

1963. The average number of seals seen per
boat day was higher in years when work was
done entirely in Alaskan waters, particularly
in 1962 and 1963 when almost all observations
were made in the Bering Sea.
One or more seals traveling, feeding, or

resting together were classified as a group.

For convenience, a single seal was recorded
as a group of one. Table 4 in appendix A lists

the group size of seals sighted in 1 963. Table 1

combines 6 years of observations on group
size. Groups of one, two, and three seals
accounted for 70 percent or more of all seals
sighted. In 1962 and 1963, when research was
carried out almost entirely in the Bering Sea,
groups of three or less made up 88.5 percent
and 90.3 percent of the total sightings.

Obviously, the fur seal seldom is found at

sea in large groups or massed herds. Inareas
where fur seals abound, many small groups
may be seen at one time. Most large groups



Table 1. —Grouping of sighted during pelagic sealing research, 1958-63

Year
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seen in Unimak Pass (sector-zone 1-8) north

of Billings Head 17-18 August, Three thin

animals 7 to 8 years old were collected.

Adult males occasionally were seen in late

August and early September within 40 miles
of the Pribilofs.

During the 6-year period, fewer male seals

were collected off California, Oregon, Wash-
ington, and British Columbia than off Alaska
(table 3). The high proportion of males (11.2

percent) collected in 1958 is the result of

collections made in the Gulf of Alaska. Of 897
seals taken off Alaska in 1958, 157 (17.5

percent) were males while only 1 1 (1 .8 percent)

of 606 seals collected off California, Oregon,
and Washington were males.

Older males remain in northern waters
from Cape Ommaney north and west across
the Gulf of Alaska and south of the Alaska
Peninsula in winter and spring, and in the

Bering Sea during summer and fall. The
females and young males winter from British
Columbia south to California. Except for a

sick 8-year-old taken off Washington in 1959,

all males collected off California, Oregon,
Washington, and British Columbia from 1958
through 1963 were 5 years old or younger.

Pairing at Sea

In 1963, special efforts were made to collect

information on the pairing of males and females
at sea. Of 25 pairs observed, 21 were seen
within 50 miles of the Pribilof Islands; the

majority were found less than 20 miles off-

shore.
Six of the males and 10 of the females were

collected. The males were 5 to 1 5 years old,

the females 4 to 1 5 years.
The fact that most of the males were re-

luctant to leave their females made collection

of some of the males possible. The first pair
was sighted 10 July, 45 miles southwest of

St. George Island. The female was killed on
the first shot and left in the water. Though
the female was dead, the male would not

leave her, but persisted in staying nearby

until wounded and finally killed. Behavior of

the male indicates that the pairing was not

a coincidence and that the male was interested
in mating.

Except for one 15-year-old, the males were
5-9 years old and weighed from 52 to 110 kg.

Few males of these ages are found on the

rookeries until after breakup of the harem
structure in late July. Presumably, they are
not yet capable of holding a harem. For this

reason, many may attempt mating at sea.

Because he weighed only 155 kg,, the 15-year-
old male also may have been unable to hold
a harem.
Of the 10 females collected, 9 were post

partum and 1 was nuUiparous. Four of the

post partum fennales had nnature follicles

in one ovary; six had a ruptured follicle or
forming corpus luteum. The strong attraction
of the males to the females is difficult to

understand in view of the fact that six of the

females had probably mated. Either there
are females in estrus at sea or the observed
behavior is an extension of that shown by
young males toward females on land. Whether
fur seals can successfully copulate in water
is unknown.

In general, the females did not seem to

belong to any particular category. Only one
was in poor physical condition, and the others
were a mixture of nulliparous, primiparous,
and multiparous animals.

Tag Recoveries

The pelagic tag recovery rates for 1958-63
are compared in table 4.

Of 43 tagged seals collected in the Bering
Sea in 1963, 8 were males and 35 females
(table 5),

Size and Reproductive Condition

Size . --Lengths and weights of the seals
collected are given in tables 5-14, appendix A.
The fact that pregnant fur seals are slightly

Table 3.—Male and female se collected at sea

Year



Table A.—Pelagic tag recovery rates, 1958-63
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1963 is identical to that shown by data collected

earlier in the eastern Pacific,

Fetal sex ratio and uterine horn of preg-
nancy.--Among pregnant females collected
during 6 years of study, 1958 through 1963,
pregnancies occurred most often in the left

horn in 5 of the years as shown in table 8.

-Fetal sex ratios and uterine horn of
pregnancy, 1958-63



in surface water temperature was found be-
tween shallow and deep water areas; the deep
water areas usually were warmer. Surface
water temperature presumably influences the
distribution of the food species of fish, but
no apparent direct effect of temperature on
food species or fur seals was noticed.

Individual Food Items . --

Clupea harengus pallasi (Pacific herring)

Clupea were found in the stomachs of 1

5

fur seals collected in the shallow water areas
of sectors 3, 4, 5, and 6. They represented
6.7 percent of the total volume of food and
ranked fifth in innportance as a food species.
One stomach containing 22 herring accounted
for 26 percent of total volume of this species
found in 1963. The lengths of fish in this
stomach were 28.5- 31.0 cm. and the weights
were 185-285 g. The areas of occurrence are
shown in appendix figure 1.

Oncorhynchus (salmon)

Figure 6.—The percent of stomachs containing food in

relation to the time of collection, 1963.

greatest early in the morning and decreases
until late afternoon. In areas where fish are
abundant, seals have been observed actively
feeding throughout the day.

The food and feeding habits of the fur seal
were summarized by Fiscus, Baines, and Wilke
(1964). In 1963, the entire collection of 1 ,355
seals was made in the Bering Sea, The results
of stomach content examinations are shown
in table 9, and the locations where the food
species occurred in stomachs are shown in

appendix figures 1 - 6.

Figure 7 presents the major food items by
percent of volume of stomach contents, and the
percent of frequency of occurrence in the
stomachs. Food species that contributed more
than 2 percent of the total volume are shown.
They accounted for 97.1 percent of the total

food volume, with squid replacing Mallotus as
the major food item in 1963. Major food items
usually remain the same each year in a given
area, but individual rank may change.

Surface water temperatures encountered
in the Bei-ing Sea in 1963 ranged from 5° to

11° C. Similar temperatures were obtained
in Bering Sea during I960 and 1962 pelagic
research. Surface water temperatures range
from 5° to 6° C. in June; 6° to 9° C. in
July; and 9°, 10°, and 11° C. in August. The
temperatures most frequently encountered
during summer in 1960, 1962, and 1963 were
8°, 9°, and 10° C,* A difference of 1° or 2°

Oncorhynchus were found in 14 seal stom-
achs in 1963 that were collected throughout
all sectors. They represented 2.6 percent of
the total volume of food and were seventh in
importance by volume as a food species.

Specific identification was made from scales
of salmon from six stomachs by Kenneth
Mosher of the Bureau of Commercial Fisheries
Biological Laboratory, Seattle. Three stomachs
contained 2-year-old chum salmon, O. keta;
one contained a 3- year-old chum salmon and
two contained pink salmon, O. gorbuscha. The
areas of occurrence are shown in appendix
figure 2.

Mallotus villosus (capelin)

Mallotus ranked second as a food species
by volume, occurred in 140 stomachs, and
represented 20.0 percent of the total volume
of food. The heaviest concentration of Mallotus
was on the feeding grounds just north of
Unalaska Island as shown in appendix figure 3.

Bathylagidae

Ninety-two stomachs contained a species
of fish identified as belonging to the family
Bathylagidae.' Bathylagidae ranked fourth in
importance by volume as a food species and
represented 7.2 percent of the total volume
of food. Because the fish were in very poor
condition and comparative specimens were not
available, specific identification was not made.
Jordan and Gilbert (1899) described a new

« Information based on data from dally field record

sheets for 1960, 1962, and 1963.

' The assistance of N. J. WlUmovsky, University of

British Columbia, Vancouver, B. C, led to our Identifi-

cation of these fish.



-Stcanach contents of fur seals from Bering Sea, 1 July
to 5 September 1963

Food item
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Figure 7.—Percent of stomach content volume and percent of occurrence in stomachs of the principal food species found

in 1963.

of fur seals in the Bering Sea. In stomachs
from seals collected in the Bering Sea and
Unimak Pass area in I960 (Niggol, Fiscus,
O'Brien, and Wilke)', Theragra composed 65.7
percent of the total volume. The areas of
occurrence are shown in appendix figure 2.

Sebastodes sp. (rockfish)

Sebastodes sp. were found in one stomach
collected near Akutan Pass in lat. 54°08' N.,

long. 166°2I' W. (appendix fig. 5).

Pleurogrammus monopterygius (Atka mack-
erel)

Pleurogrammus were found in 1 3 stomachs
and represented 2,7 percent of total volume
of food. They ranked sixth in importance as a

food species. The area of occurrence is

shown in appendix figure 2.

preopercular spine of one cottid was

•Karl Niggol, Clifford H. Fiscus, Jr., Thomas P.

O'Brien, and Ford Willce. 1960. Pelagic fur seal inves-

tigations, Alaska, 1960. Bureau of Commercial Fisheries,

Marine Mammal Biological Laboratory, Seattle, Wash.

(Manuscript report.)

The
found.

Cyclopteridae

Traces of Cyclopteridae were identified
from two fur seal stomachs. One seal was
collected 55 miles northwest of Cape Cheerful,
Unalaska Island; the other, 76 miles south-
west of St. George Island. Both were collected
in deep water of sectors 1 and 2. Cyclopterids
have been reported previously as occurring
in fur seal stomachs from the Gulf of Alaska
(Niggol, Fiscus, O'Brien, and Wilke').

Trichodontidae

Two trichodontids were identified from fur
seals killed near the Pribilof Islands (appen-
dix fig. 4). One was identified as Trichodon
trichodon . Sandfish have been reported pre-
viously by Kenyon (1956) in stomachs from
St. Paul Island, andby Niggol, Fiscus, O'Brien,
and Wilke " .

9 See footnote 8.

" See footnote 8.



Ammodytes hexapterus (sand lance)

Ammodytes occurred in 15 seal stomachs
examined in 1963. As in 1962, it was a minor
food species in the Bering Sea. More Ammo-
dytes were found in zone 1 than any other

species (appendix fig. 1).

Pleuronectidae

Twenty-seven occurrences (appendix fig. 5)

of Pleuronectidae were noted from fur seal

stomachs collected in shallow water of sectors

3, 4, and 5. Reinhardtius hippoglossoides were
identified from 16 stomachs. One seal stomach
contained 500 of this species. They com-
prised 67 percent of all flounders identified

as Reinhardtius "
. The lengths of 14 speci-

mens were 45-60 mm. from the tip of snout

to the end of the hypural plate, and the average
body weight of 10 specimens was 1.5 g.

Reinhardtius hippoglossoides were reported
twice in the literature as occurring in the

Pacific Ocean and the Bering Sea. Andriashev
(1937) reported this species in the Bering
and Okhotsk Seas, and, in August 1962, a male
Reinhardtius was identified from a trawl
catch off the coast of California (Best, 1963).

Squids

Squids were the major food found in fur

seal stomachs collected in 1963. The follow-

ing identifications were made, and the corre-
sponding total food volumes in percent are:

Gonatidae (3.1 percent), Gonatus fabricii (1.6

percent), Gonatus magister (22.2 percent) and
Gonatopsis sp. (23.3 percent). Gonatids com-
prised over one-half of the total volume of

food.
All squid remains that could not be iden-

tified to species were listed as belonging to

the family Gonatidae.
Of the three identified gonatids, Gonatus

fabricii ranked least in importance by total

volume (1.6 percent), but first by frequency
of occurrence. The reasons for the disparity
between volume and frequency of occurrence
are: (1) G. fabricii are very soft bodied and
are broken up and digested more rapidly than
either G. magister or Gonatopsis sp., and
(2) the beaks of G. fabricii can be distinguished
readily from those of the other two gonatids,
which makes specific identification possible
when only beaks are present.

G. magister , which ranked second in im-
portance by volume, ranked last in frequency
of occurrence. On the average, G. magister
were consistently largest of the three identi-

fied squids, accounting for the discrepancy

between total volur
currence.

and frequency of oc-

Gonatopsis sp. were the most easily recog-
nized of the three squids because (1) they have
no tentacles and (2) their head and arm regions
seem to be more resistant to digestion than
comparable parts of the other squids. Gona-
topsis beaks are not readily distinguishable
from those of G. magister .

The three squids seemed to be equally
distributed over the 1963 deep water collec-
tion areas (sectors 1 and 2) of the Bering Sea
(appendix figs. 4, 5, and 6). Their distribution

did not differ materially from that of 1962
(Fiscus, Baines, and Wilke, 1964).

Miscellaneous

A fragment of sea weed was found in one
stomach. Gastropod or pelecypod fragments
were found in 19 stomachs. There were seven
occurrences of crustaceans; two were un-
identified fragments; two were hermit crabs,
Pagurus sp., in gastropod shells; and three
were the parasitic isopod, Rocinela belliceps .

Pebbles found in 32 stomachs ranged from
2 to 44 mm. in diameter. Most pebbles were
found in stomachs from seals collected in

shallow water (less than 100 fathoms).

Relation of Fur Seals
Fisheries

to Commercial

u Identified by N. J. WlUmovsky of the University of

British Columbia, Vancouver, B. C.

Three species eaten by seals, Clupea , On-
corhynchus , and Theragra, are fished com-
mercially in the Bering Sea. Clupea are
regularly fished by the Soviet and Japanese
fishing fleets. In 1960, Clupea were not found
in stomachs from fur seals collected in the

Bering Sea. One occurrence was noted in

1962. In 1963, there were 15 occurrences
which comprised 6.7 percent of the total

stomach content volume.

Oncorhynchus are the object of an intensive
high seas fishery west of 175° east longitude
and an intensive inshore fishery along the

Alaskan coast. Oncorhynchus made up 3.7

percent (6 occurrences) of the total stomach
content volume in 1960, 6.2 percent (8 occur-
rences) in 1962, and 2.6 percent (14 occur-
rences) in 1963.

Theragra have been important in the catch
of Soviet and Japanese bottom fishing fleets

and also have been an important food of the

fur seal. In 1960, Theragra made up 65.7

percent (109 occurrences) of the stomach
content volume; in 1962, 41.6 percent (81

occurrences); and in 1963, 7.7 percent (41

occurrences).
The effect of the fur seal upon Clupea and

Oncorhynchus is impossible to appraise sep-



arately from the other predation on these
species. The decline of Theragra over the

past 4 years as a fur seal food species may
indicate a reduced population; intensive bot-
tom fishing by the Japanese and Soviets
during the past few years coincides with the
decline of this species as a fur seal food.

No study of Theragra populations in the Bering
Sea has been made, however.

SUMMARY

The sixth year of pelagic fur seal research
under terms of the Interim Convention on
Conservation of North Pacific Fur Seals was
conducted in the Bering Sea from 1 July to

5 September 1963,
Two purse seine vessels, the M/V Harmony

and the M/V Tacoma , were chartered in

1963. The vessels sailed parallel courses
from the Strait of Juan de Fuca to Unimak
Pass from 20 to 28 June.

Of 82 seals sighted, 44 were seen on the
first and last days when the vessels were
within 75 to 100 miles of land. Offshore dis-
tribution of seals appeared uneven. The move-
ments of fur seals in offshore areas of the
eastern North Pacific are not fully known,
and information available is not adequate to

show population changes from year to year.
A study was made of distribution, abundance,

and food habits of fur seals on their sumnner
range in the Bering Sea. To aid in the analy-
sis of data, the eastern Bering Sea was divided
into six major sectors centered between St.

Paul and St. George Islands. The sectors
were then divided into zones, each 30 nautical
miles wide and extending to the sector bound-
aries.

The distribution of seals in the first three
zones of sectors 1 through 6 appeared uni-
form. Distribution in the outer zones appeared
uneven, with seal concentrations in areas of

abundant food supply.
The variation in numbers of seals seen and

collected by 10-day periods was caused by
changes in the weather and the locality where
collections were made rather than by any
sudden rise or decline in the fur seal popula-
tion of the Bering Sea.

Seals were seen in groups rather than in

large herds. In 1963, groups of one, two,
and three seals accounted for 90.3 percent of

the total sightings.
Of 1,355 seals collected in 1963. Ill were

males and 1,244 were females. Five-year-olds
predominated among females. The relative
distribution of males and females, with only
three exceptions, was fairly uniform.

Post partum females predominated in the
early July collections in sectors 1 and 2,

zones 3 and 4, and in the feeding areas of

the outer zones from mid-July to early Sep-
tember.

The first adult males found away from the

Pribilof Islands were seen 5-20 miles north-

west of Akun Island on 31 July. In August they

were found widely scattered at sea. More
males were collected in Alaska waters than

in the waters off California, Oregon, and
Washington.
Male and female seals were observed to-

gether at sea, and special efforts were made
to study mating of fur seals at sea. The infor-

mation obtained was inconclusive.
The number of tags recovered by pelagic

vessels has steadily increased since 1958;

43 tagged animals were taken in 1963.

The mean lengths of 4,074 pregnant, 1,528

post partum, and 2,353 nonpregnant females
collected from 1958 through 1963 are com-
pared. The lengths of nonpregnant and post
partum seals agree more closely than do

the lengths of pregnant and post partum
seals. For unknown reasons, pregnant fe-

males apparently decrease in length after

parturition.
The average pregnancy rate of 84.1 percent

for females 6 years old and older is uniform
for the 6 collection years. This rate decreases
to 71.9 percent if 3-, 4-, and 5-year-old
females are included.

The fur seal feeds exclusively on fish and
cephalopods. The species taken apparently
are controlled by quantity and availability of

fish and cephalopods rather than by a tendency
to be selective.

Seals capture and consume prey varying
greatly in size. Food items ranging in length
from 5 to 45 cm. were removed from stomachs
collected in 1963.

Small prey such as Mallotus , Ammodytes ,

and squid usually are captured and consumed
below the surface while larger fish such as
Theragra generally are eaten at the surface.
Larger fish generally appear in seal stomachs
in chunks or with part of the body missing.
Theragra and Oncorhynchus identified in

stomachs in 1963 were found in this condi-
tion.

The following fish and squids were identi-

fied from stomachs taken in 1963: Clupea
harengus pallasi (herring), Oncorhynchus sp.

(salmon), Mallotus villosus (capelin), Bathy-
lagidae (deepsea smelts), Myctophidae (lan-

ternfishes), Lampanyctus nannochir (lantern-
fish), Gadidae (cods), Theragra chalcogrammus
(walleye pallock), Sebastodes sp. (rockfish),

Pleurogrammus monopterygius (Atka mack-
e r e 1), Cottidae (sculpin), Cyclopteridae (lump-
suckers), Trichodontidae (sandfishes), Am-
modytes hexapterus (sand lance), Pleuronec-
tidae (righteye flounders), Reinhardtius hip-
poglossoides (Greenland halibut), Gonatidae
(squid), Gonatus fabricii (squid), Conatus mag-
ister (squid), and Gonatopsis sp. (squid).

Reinhardtius hippoglossoides , Lampanyctus
nannochir , and Bathylagidae were identified



from fur seal stomachs for the first time
since collecting began in 1958.

The data fron-i 1963 stomach collections
verified the conclusion that seals are pri-
marily night and early morning feeders.

Surface water temperature varied from 5°

to 11° C. during the 1963 field season. Fur
seal distribution was apparently not directly
regulated by temperature.

The ranking food items by volume and the
frequency with which they were found in fur
seal stomachs in 1963 were: Squid (>630),
Mallotus (140), Theragra (47), Bathylagidae
(92), Clupea (15), Pleurogrammus (13), and
Oncorhynchus sp. (14).

Nonfood items in stomachs were gastropod
and pelecypod fragments, crustaceans, isopods,
and pebbles.

Three fish eaten by fur seals, Clupea ,

Oncorhynchus , and Theragra , are fished com-
mercially in the Bering Sea. The effect of

fur seals upon Clupea and Oncorhynchus is

not clear but appears to be negligible. The
decline of Theragra coincides with heavy
fishing pressure by trawlers.
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Appendix A

Appendix table 1,—Number and relative abundance of seals seen in
Bering Sea, by 10-day periods, 1 July to 5 September 1963

hunting
days^

Total
seals
seen

Seals
seen per

boat-hunting
day

Seals seen
per 10-day
interval

1-10 July
11-20 "

21-31 "

1-10 August
11-20 "

21-31 "

1-10 September

Total

-' See footnote A, page 3.

12.75
7.50
12.50

U.50
11.50
19.00

362
362
902

1,55"^^

922
1,296

5,790

28.4
48.3
72.2

107.2
80.2
68.2

6.3
6.3

15.5

26.8
15.9
22.4

Appendix table 2. — Number and relative abundance of seals collected

in Bering Sea, by 10-day periods, 1 July to 5 September 1963



J^pendix table 3.— Number and relative abundance of seals seen and collected, 1958-63^

Year



Appendix table 6. —Number and percent of seals shot at sea that were
collected, wounded and lost, or killed and lost, 1958-63

Year



Appendix table 9.—Monthly mean len^hs of post partum fur seals collected by U.S. research
vessels in Bering Sea in 1963



Appendix table 11. --Monthly mean lengths of nonpregnant fur seals collected by U.S. research
vessels in Bering Sea in 1963



Appendix table 13.—Monthly mean lengths of male fur seals collected by U.S. research vessels

in Bering Sea in 1963



Appendix table 15. ses collected by I

[1958-61]

jteni Pacific, 1958-63



table 16.--Uean wlghlB of fur seal felusea collected by U.S. research vesseU In eutern Pacific, 1958-63

1X958-61]



Appendix figure 1.—Locations where fur seal stomachs collected in 1963 contained Clupea harengus pallasi, Bathylagidae,

and Ammodytes hexapterus . The 100-fathom depth curve is shown as a dotted line.
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Appendix figure 3.— Locations where fur seal stomachs collected in 1963 contained Mallotus villosus . The 100-fathom

depth curve is shown as a dotted line.
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Appendix figure 5.—Locations where fur seal stomachs collected in 1963 contained Sebastodes sp., Pleuronectidae,

Reinhardtius hippoglossoides, and Ckjnatus fabricil. The 100-fathom depth curve is shown as a dotted line.
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Appendix figure 7.—On calm days sleeping fur seals can be plainly seen for a considerable distance. With

flippers folded they look like a drifting piece of dark wood.

Appendix figure 8.—When moving rapidly seals often leap out of the water. Ihis behavior is

young animals and is unusual for mature bulls or females In late pregnancy.
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