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FUR SEAL INVESTIGATIONS, 1973

by
National Marine Fisheries Service

Marine Mammal Division
Seattle, Washington 98115

INTRODUCTION

The National Marine Fisheries Service is responsible for
conservation of the northern fur seal because of its role in harvesting
the resource on St. Paul Island (Pribilof Islands) and because of terms
set forth in the Interim Convention on Conservation of North Pacific
Fur Seals (1957) and its amending Protocol (1963). More recently,
the Marine Mammal Protection Act of 1972 and the Endangered Species
Act of 1973 have reinforced obligations of the National Marine Fisheries
Service with respect to the northern fur seal.

This report includes five summaries of research carried out
on the northern fur seal by the National Marine Fisheries Service
during field seasons in 1973 on the subjects of Management and
Monitoring, Behavior, Physiology and Medicine, and Pelagic.

The frontispiece shows San Miguel Island and Castle Rock; figures
1 and 2 give the locations of breeding grounds on the Pribilof Islands,
and terms having special meanings in fur seal research are described
in the glossary. In this report, "Pribilof Islands" includes St. Paul
and St. George Islands, and, occasionally, Sea Lion Rock. "San Miguel
Island" includes Castle Rock. Two of the five Pribilof Islands, Otter
and Walrus, do not have fur seal rookeries.
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Part 1. MANAGEMENT AND MONITORING, PRIBILOF ISLANDS

The objective of the management and monitoring phase of
the fur seal investigations is to provide information needed to
manage a harvested resource and to determine the level at which
the herd will produce a maximum sustainable yield.

Alton Y. Roppel
Patrick KozloH

AGE CLASSIFICATION AND NUMBER OF SEALS
KILLED, BY SEX

A maximum length limit of 46 inches (116.8 cm) (tip of nose
to tip of tail) was prescribed for the commercial harvest of male
seals on St. Paul Island in 1973 to increase recruitment into the
breeding reserve through escapement. The limit in 1972 was 49
inches (124. 5 cm). Female seals were not intentionally killed in
1973.

From 25 June to 28 July, the harvest began at 6 a. m. Monday
through Saturday of each week on St. Paul Island. Seals were not
harvested on St. George Island in 1973.

The seal harvest on St. Paul Island included 28,457 males
in ages 2 to 6 years (tables A-I and A-2) and 25 females, the ages
of which were not determined. Right upper canine teeth collected
from 20'10 of the males killed were used to determine the age
composition daily by rookery.

Figure 3 shows the trends in the availability of 3- and 4-year
old males harvested on St. Paul Island in 1973. Males killed on
St. Paul Island from year classes 1959 to 1971 are given in figure 4
and table 1.

SURVEY DATA

Data collected in 1973 and evaluated as a way of measuring
the reaction of the fur seal herd to management techniques included
counts of living adult males and dead seals of both sexes and all ages.
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Table 1. --Kill of male seals, J:../ by year class, St. Paul Island,
1959-71

7

Year Age When Killed
clas s

2345Total

1959

2,82026,45614, 1841,76445,224
1960

1,61914,31010,5331,24027,702
1961

1,09822,46812,0461,27036,882
1962

2,53919,00912,1561,28734,991
1963

1,26425,53511, 7851,54240, 126
1964

3, 14326,99113, 2791,46944,882
1965

2,20018,70610,56573132,202
1966

1,67317,82611,5481,33832,385
1967

2,64022,17612,5032, 18539,504
1968

I, 72512,88814,93272130,266
1969 '!:../

32315,02410,800- --26,147
1970'!:../

91616,337- -----17,253
1971'!:../

577
- - --- -----577

Total
22,537237,726134,33113,547408,141

Mean
1,73419,81112,2121,3551/36,416

1/ Includes only 2-to 5-year-old seals taken during the kill of male seals.
From 1956 through 1971, 131 I-year -olds and 967 6-year -olds were harvested.
In addition, age was not determined for 4,919 males taken on St. Paul Island.

2/
Incomplete returns.

3/ 1969, 1970 and 1971 year classes not included.
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Living Adult Male Seals Counted

In 1973 the number of living adult males counted on St. Paul
Island increased slightly to 5,437 in June and an estimated 7,456
animals in July, whereas the total count in July on St. George Island
declined to 1,250 animals (tables A-3 to A-8). The total number
of living adult males counted each year in June on St. Paul Island
since 1966 is presented in table A-9.

Dead Seals Counted That Were Older Than Pups

In 1973 the count of males and females found dead on the
Pribilof Islands totaled 68 and 95, respectively. Canine teeth were
collected from most of these seals for studies of age and mortality.
The number of dead seals counted each year since 1965 is listed
by sex and island in table 2.

Dead Pups Counted

The number of dead pups counted from 20 to 26 August in
1973 on all rookeries of St. George Island and on selected rookeries
of St. Paul Island totaled 2,611 and 9,908, respectively (table A-IO).
On St. George Island, the number of dead pups counted was 103.4%
of the count in 1972. The selected rookeries on St. Paul Island
showed a 7.210 increase in the number of dead pups counted on the
same rookeries in 1972. However, in 1973, the death rate of pups
on land was less than in 1970, the most recent year for which
comparative data on living and dead pups are available. Table A-II
summarizes the number of dead pups counted each year since 1964
plus an estimated 510 addition for animals overlooked.

MARKING

Estimates of year-class size and studies of growth, survival,
mortality, distribution at sea, homing tendency, and behavior are
based on data from recoveries of marked seals.

Application of Marks

Since 1941, several kinds of marks have been used on fur
seals of both sexes and at various ages. The number of pups marked
by cryogenic (freeze) branding from 1966 to 1970 is shown in table
A-12. Table A -13 also lists the number of pups given tags or other
marks since 1964. A record of male seals selected as 1- and
2-year-olds and given tags is shown in table A-14. Figures 5 and
6 illustrate examples of mark locations.



Table

Year

1965
1966
1967
1968
1969
1970
1971
1972
1973

9

2. --Dead seals counted that were older than pups, Pribilo£ Islands,
Alaska, 1965-73.

St. Paul Island St. George Island Total
Males Females Males Females Males Females
-------------------------- Number---------------------------
158 No Count No Count No Count 158 No Count
181 172 41 55 222 227
108 157 41 28 149 185
98 141 33 22 131 163
94 141 22 29 116 170
52 124 4 53 56 177
39 9 1 5 37 44 128
46 III 22 30 68 141
61 65 7 30 68 95
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DIGITS

,MARKS

FRONT FLIPPER
TAGS CLINCHED AT THE HAIRLINE AND BETWEEN THE FOURTH

AND THE FIFTH DIGIT.
MARKS MADE BY CUTTING A V-NOTCH AND REMOVING THE TIP.

DIGITS

I (BIG TOE)

2

HIND FLIPPER

M ARK MADE BY REMOV I NG THE TIP OF THE FIRST DIGIT.

Figure 6. - -Examples of mark locations used on fur seals,
Pribilof Islands, Alaska.
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Pups

In mid-September 1973, 20, 000 pups on St. Paul Island
and 5, 000 pups on St. George Island were marked on the right and
left hind flipper, respectively, by removing the tip of the second
digit beyond the cartilage. Marking quotas were distributed among
the rookeries of their respective islands, according to the distribution
of class 3 males counted in mid-July of 1969 and 1970 on St. George
Island and of 1970 on St. Paul Island.

Marking and Recapture

Marked seals recovered in 1973 are listed in tables A-IS to
A-17. The incidence of tag loss, based on recovery of animals
given two tags at age 1 year or older, is shown in table 3. Pups
were last marked with metal tags in 1968. Seals tagged as pups
were also given a checkmark (fig. 6) so that the rate of tag loss
could be determined. In 1973, recoveries of animals given U-series
tags as pups included three with tags and seven without tags. One
seal which had lost a T-series tag was also recovered in 1973.

POPULA TION ESTIMA TES

Estimates of the number of pups born and the number of
males of ages 1, 2, and 3 years are calculated from data developed
from the recoveries of marked seals. Permanent marks have been
applied to fur seal pups nearly every year since 1947 a s a basis for
estimating the number living at the time of marking. The method of
shearing temporary marks on a proportion of the living pups on
several or all rookeries, then sampling the total populations 1-2 weeks
later for sheared-to-unsheared ratios, has als 0 been used to
estimate year class size. From 1961 to 1971, several thousand
male seals of ages 1-3 years were individually marked with two
tags in late September or October, and recovered in subsequent
fur seal harvests to provide estimates of the number of males for
these year classes.

In addition to the usual assumptions required for estimating
population abundance from mark-recapture data, we have assumed
that equal proportions of pups have been marked on St. Paul and
St. George Islands. Animals have been marked as pups on both
islands, but male seals were not harvested on St. George Island
in 1973.
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Table 3 . - -Summary of tag los s for male seals tagged at age 1
or older, F ribi10f Islands, Alaska

Time
e1aps ed

Both tagsOne tagIncidence of
Tag

sin cerecoveredlosttp,g 10s s
series

tagging(n2)(n 1)(p)Y

Yea r s

NumberNumber

1W

1519158O. 13
1W

26302540.17
1W

3 48360.27---Tot al 1, 197448O. 16

1Y

16393550.22
1Y

22072340.36
Total

8465890.26

Y

p =
n1
; where n 1 = number recove red with one tag lost;

2n2+n1
n2 = number recovered with no tag loss.
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The estimates based on recoveries on St. Paul Island from
males of ages 2-6 years in 1973 are for the total Pribilof Islands
population (table 4). Estimates of the size of several recent year
classes, based on pooled recoveries at ages 2 through 5, are
compared with estimates based on shearing and sampling in table 5.

Estimates of the seal pup population at the time of shearing
in 1973 on all rookeries of St. George Island and on selected
rookeries of St. Paul Island show increases of 1310 and 3210,

respectively, since 1970 (table 6).

The mark-recapture data for the 1967-70 year classes are
summarized in table 7. Estimates of the number of males at ages
0, 1, 2, and 3 years are presented in table 8. The estimates for
ages 1, 2, and 3 years are for the number of males in the population
at the time of tagging, late September, which is afte r the harvest.
The estimates for ages 1 and 2 years for the 1968 and 1969 year
classes are inconsistent; the estimated number at age 2 is greater
than the estimate for age 1. An explanation for this inconsistency
is not obvious.
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4. --Estimates of the seal pup population, year classes 1967-71,
at time of marking from recoveries in 1973 of marked male

seals in ages 2 to 6, Pribilof Islands, Alaska

Year
class

1967
1968
1969
1970
1971

Age

Years

6
5
4
3
2

Killed
(C)

22
721

10,800
16,337

577

Marked
(M)

]j 12,472
2./ 11, 675
i/25,000
4/25,030
3/24,995

Recovered
(R)

1
10

715
853

49

Estimate of

population at /
. ,{ k' 1hme 0.;t; m?-r lng-

( N)!:..I

143,440
766,370
377,145
478,872
288,954

1/

2/

3/

4/

Estimates do not include counts of dead pups.

~ _ (C+l)(M+l)
- (R +1 )

Marked by tagging.

Marked by removing the tip of a hind digit.
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1/
5. - -Estimates of the number of seal pups born, - year

classes 1961-71, from mark-recapture among
males ages 2 through 5 and from shearing and
sampling of 1ive pups, Pribilof Islands, Alaska

Year
c1as s

1961

1962

1963

1964

1965

1966

1967

1968

1969

1970

1971

Estimate from

mark-recaptures
ages 2 through 5

Numbe r

544,000

477,000

443,000

421,000

387,000

432,000

446,000

555,000

'l:/ 383,000

1) 512, 000

4/343,000

Estimates from

shearing and sampling
of live pups

Number

438,000

362,000

343,000

370,000

347,000

388,000

304,000

306,000

1/ Estimate includes counts of dead pups.

2/ Bas ed on recoveries through age 4.

U Based on recoveries through age 3.

4/ Based on recoveries at age 2 only.
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Table 6. --Estimates of the seal pup population, year class 1973,

at time of shearing, Pribilof Islands, Alaska

Island and
rookery

St. Paul Is land~
Zapadni
Zapadni Reef
Little Zapadni
T olstoi

Total

St. George Island
East Reef
East Cliff s
North
Staraya Artil
Zapadni
South

Total

Estimate d number
Number Counted of pups at time

of pups / of shearing2/sheared Sample!.. Sheared Total (rQ)

---------------------Number----------------------------

4,408 2136985,32533,628

1,056

481641,2007,727

2,488

1203273,00022,826

4,704

1916374, 775--12,262

99,443

220 34648502,922
580

66931,65010,290

1,360

1843134,60019,987

490

631181,5756,540
665

962342,4006,821

1,060

912162,27511, 164

57,724

1/ Each sample contained 25 pups.

MC2/ N =-- ; where- R M = number of pups sheared;
C = total number of pups counted in samples;
R = number of sheared pups counted in samples.

~ Pups sheared on selected rookeries only.
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Table 7. -- Summary of mark recapture data for year classes 1967-1970,
Pribilof Islands, Alaska

Year
Statistics !.../

- class iM· C'ROiRliR2iR3i1 1

1967 0
12,472 0

1
489 0

2
2,8053,05110835

3
16625,092 733132963

4
015, 020 4274149155

5
02,744 6728522

1968 0
11,675 0

1
269 0

2
3,0931,8234532

3
59314,34430375674

4
017, 057 39838779233

5
07211003415

1969 0
25,000 0

1
409 0

2
2,971 3555610

3
016,4661.108131809

4
010,800 71550399

1970 0
25,030 0

1
1480

2
0973357

3
016, 337 85349

1/ Definition of symbols:
i = age in years
Mi = number effectively marked at age i. For i greater than

o the number effectively marked has been corrected for
double -tag los s.

Ci = number of males harvested at age i.
ROi, R 1i' RZi, R3i = number of males marked at age 0, 1,

2, 3, respectively, recovered at age i.
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Table 8. --Number of male fur seals ages 0 to 3 years estimated
from mark-recapture data, year clas se s 1/ 1967 -70,

Pribilof Islands, Alaska

Year clas s

Age

1967196819691970-
o ~/

223,000
278, 000192,000256,000

152,000

153,000

3/
106,898

61, 63659, 14745,7481 -

3/
2-

78, 11066,81567,059

3 'i/
38,296

42, 509

1/ All estimates not available for some year classes.

2/ Number of pups born in table ,divided by 2;
first value from mark-recapture estimate and second
from shearing and sampling.

3/
/\ M·C/'< /\
Ni = 1 1; Whe r e Ni

ri age i; Mi

*
Ci

*r·1

= estimated number of males at
= number of males effectively

marked at age i;
= total kill of males from year

class after age i;
= total number of recaptured of

Mi·
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GLOSSARY

The following terms used in fur seal research and management on
the Pribilof Islands have special meaning or are not readily found in
standard dictionarie s.

Checkmark A notch, slit, hole, or other mark made on a seal flipper
when a tag is applied, to ensure later recognition of an animal that
has lost its tag. See mark and lost tag.

Drive The act of surrounding and moving groups of seals on land from
one location to another.

Escapement Seals that were not killed because they were too old, too
large, or were not available.

Flipper mark See mark.

Hauling Ground An area, usually near a rookery, on which nonbreeding
seals congregate. See rookery.

Haul Out The act of seals moving from the sea to a rookery or hauling
ground on shore.

Known-age Refers to a seal whose age is known because the animal
bears an inscribed tag or has a certain combination of tag-scar and
checkmark.

Lost-tag Refers to a seal known to have been tagged as a pup because
it bears a checkmark.
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Male Seals, Adult Class 1 Shoreline - Full-grown males about
age 10 and older without females but apparently with established
territorie s at the high-tide mark.

Class 2 Territorial without females - Full-grown males about
age 10 and older without females but with established territories
on the rookery.

Class 3 Territorial with females - Full-grown males about age
10 and older with females and established territories on the
rookery.

Class 4 Back fringe - Full-grown and partly grown males about
age 7 and older without female sand territorie s that are along the
inland fringe of the rookery.

Class 5 Hauling ground - Full-grown and partly grown males
about age 7 and older without females that are on traditional
hauling grounds.

Mark Examples of marks are the tip of a digit from a hind flipper
removed, a V-notch cut into the leading edge of a front flipper
near the tip, or the tip of a front flipper sliced off.

Rookery An area on which breeding seals congregate.

Round The sequence in which hauling grounds on St. Paul Island are
visited to harvest seals. When used, a circuit or round of the
hauling grounds is completed in 5 days and the procedure is
repeated throughout the kill of male s. The mean round of the kill
is calculated by multiplying the round number by the number killed
in that round and dividing the cumulative product by the cumulative
kill.

Tagged Describes a seal having an inscribed metal tag or tags
attached to one or more of its flippers.

Tag Recoveries Includes tags recovered, marked seals recovered,
and seals identified from checkmarks as having lost their tags.
See checkmark, marked, and lost tag.
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Part II. BEHAVIOR--ST. GEORGE ISLAND

Initial field studies were conducted on St. George Island in 1973
in accordance with research plans approved at the March 1973 meeting
of the North Pacific Fur Seal C ommis sion. Research in the first year
of the harvest ban was directed mainly at obtaining bas eline information
on which future comparisons can be made. Quantitative and observational
studies of the St. George Island fur seal population were made in the
following categories: abundance and distribution; sex ratio; reproduction;
survival; behavior and activity patterns.

Predictably, as the harvest ban continues, changes will occur in
sex ratio and herd abundance. These changes, in turn, singly or in
combination, can be expected to cause changes in herd distribution,
reproduction, survival, and perhaps in other density-dependent areas
not presently anticipated.

Counts and Estimates

Population counts and estimates were a continuation, in large part,
of procedures established to support Pribilof Island fur seal management
prior to the harvest ban on St. George Island. On two rookery areas,
East and South, beginning 3 June and continuing through September,
twice-weekly counts were made of the following:

Adult males, territorial, with harems (class 3)
Adult males, territorial, without harems (class 2)
Adult males, nonterritorial (classes 1, 4, and 5)
Young males (primarily ages 3 and 4 years)
Subadult males (ages 5 through 9 years)
Northern sea lions

Thes e counts, plus the counts of adult females, were made daily at the
intensive research area on Zapadni Rookery (see below) from 8 June
through mid-August. In addition, on 12 July, all adult males on the
island were counted by class and rookery section (table A-6).

Thirty percent of the adult males on St. George Island in 1973 were
clas sHied idle (clas ses 1, 4, and 5) (tables A- 7 and A- 8). Over the
past 13 years the only lower level (22 '10) was recorded in 1972. The
13-year mean level of idle adult males is 37.6'10.
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The number of pups born on St. George Island in 1973 is estimated
to be 60,385. In early August, 4,375 pups distributed proportionately
through all rookeries were marked by shearing a patch of guard hairs
from the back of the head. Sample counts for marked-to-unmarked
ratios, by rookery, were made a week later. To the total shown in
table 6 was added 2,661, the number of dead pups counted in late August,
to give the above total population estimate.

From the dead pup counts conducted in August (tables (A-IO and
A-II), the 1973 pup mortality on land was estimated to be 4.4110. In
the most recent year for v.hich comparable data are available, 1970,
the St. George Island pup mortality was estimated at 6.3910.

Thirty-seven dead animals older than pups were counted on the
island in November, and one canine tooth was collected from each for
determining age. Comparative counts in this category since 1966 are
given in table 2.

Behavior Studies

At the beginning of the season, in late May, a 126-foot catwalk and
blind were erected at a point overlooking Zapadni Rookery and hauling
ground. Twenty adult males were marked with irregular splotches of
orange paint as they established territories near the blind. Intensive
observations averaging 10 hours a day were made from the blind during
the period when females arrived on the rookery in large numbers, gave
birth, and were bred, roughly 20 June to 15 July.

Daily observations of several hours duration continued from the
blind through mid-August, then intermittently until the end of the season
in November. Counts taken daily within the observation area included
those of adult males, territorial (clas se s 2 and 3); harems; adult females;
young males (primarily ages 3 and 4); and subadult males (ages 5 through
9). An effort was made daily to locate all marked seals, to record all
copulations by marked seals, and of time each animal spent copulating.
The territorial activities of adult males (such as fighting, boundary
display, and patroling) were also recorded.

Marking

Future behavior observations, with particular reference to establishing
nursing cycles, will be aided because of the marking in October of 500
adult females on Zapadni Rookery. These animals were each given an
individually identifiable mark by singeing through the guard hair coat
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in the area of the left shoulder. We estimate that the marks will
be visible 2 to 3 years. Additionally, each animal was marked with
a green metal tag (cattle-ear type, series X-IIOI to 1600) affixed to
the trailing edge of the left front flipper at the hairline. Whisker
color (white, dark, or mixed) of each marked female was recorded.

Captive Animals

A section of the unused skin processing washhouse in the St. George
Island village was converted to an indoor holding area for captive animals.
Two fenced enclosures were constructed, each containing a wooden tank
19 x 10 x 3 feet deep, filled with seawater, with a 4-foot wide platform
adjoining the longer side. Seve ra1 additional tanks in the same building
are available for increasing animal holding capacity if needed.

Three young males and five adult females were captured and held
in this facility for varying pe riods of time during the 1973 season.
Some of the animals were us ed for te sting marking technique s and as
models for developing a radio telemetry harness.

A planned reproductive physiology experiment could not be performed
because nursing females could not be held longer than 2 weeks, due to
their refusal to feed in captivity. Captive males were easily induced to
feed.

One instance was observed, possibly for the first time, of northern
fur seals breeding in captivity.

Fur Seal Pup Predation by Northern Sea Lions

In the past, we have received occasional accounts of predation on fur
seal pups by northern sea lions. During September-October 1973, over
130 sightings were recorded of sea lions apparently attacking seal pups
swimming close to shore. Over half of the incidents were witnessed
by a National Marine Fishe ries Se rvice scientist, who photographed
several of them. The remainder were reported to the scientist by island
residents. The possibility that fur seal mortality from this source is
significant must be investigated further.

Construction

Two additional blinds were prefabricated for erection on rookeries
in 1974. Construction was also begun on a photography dark room in
the basement of research living quarters.

James H. Johnson
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Part III. BEHA VIOR- -SAN MIGUEL ISLAND

The northern fur seal population of San Miguel Island breeds
on two rookeries. One rookery is in Adams Cove on San Miguel
Island and the other is on Castle Rock, a small rocky islet located
about 2 miles north of the we st end of San Miguel Island.

Adams Cove

An observational study begun in 1969 of the small breeding colony
of northern fur seals in Adams Cove was continued in 1973. Some
important observations are listed in table . An increase in the
number of females ashore here in 1971 was followed by an increase
in the number of pups born in 1972. Although a small increase in the
number of females ashore occurred in 1972, the number of pups born
in 1973 was about the same as in 1972. The highest count of females
in 1973 was obtained 4 August when 394 females were ashore. Growth
of the Adams Cove population is supplemented partly by a continual
influx of females from the Bering Sea populations, as indicated by the
appearance of new animals that had been tagged as pups on the Pribilof
and Commander Islands and on Robben Island.

Castle Rock

Northern fur seals (except pups) on Castle Rock were counted from
aerial photographs taken on 4 days during the pupping and breeding
season in 1973 (table ). The pups were counted here from foot on
28 July; 160 living and 33 dead pups counted suggest that at least 193
were born.

San Miguel Island

The total fur seal population (Adams Cove and Castle Rock) undoubtedly
exceeds the counts made 11 July. The counts on 11 July are used because
they were the latest made of the Castle Rock population. This count,
however, does not necessarily reflect the maximum number of females.
Counts of the Adams Cove population were made from a blind overlooking
the rookery, and the population on Castle Rock was counted from aerial
photographs. Minimum counts were 21 adult males and 609 females.
The latter number may include a few young males. A minimum count of
261 pups born was obtained, using the estimate of 193 made for Castle
Rock on 28 July.
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Of 25 fur seals tagged elsewhere as pups and observed on San Miguel
Island since 1968, 21 were from the Pribilof Islands (l-J, I-M, 8-N,
2-0, l-Q, 2-R, 5-T, and l-U), 3 from the Commander Islands (BB1364,
E2818, T19022) and 1 from Robben Island (Y7104, with one tag missing).

Table 9. - -Counts.!! of northern fur seals on Castle Rock,
San Miguel Island, 1973

Seals
Date

WeatherYMaleFemale

31 May

Stormy,cool 921
12 June

Moderate wind, broken1498
clouds and sun 26 June

Warm 11102
11 July

Stormy,cool 14345

Y From aerial photographs. The fur seal pups could not be
counted because of difficulty in differentiating them from northern
sea lion pups.

Y Under conditions of warm and light winds (15 mph), the animals
normally enter the water about midday. Thus, the most accurate counts
are taken on cool stormy days when temperatures are low and the
animals stay ashore.
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Table 10. --Summary of some observations of northern fur seals
on Adams Cove, San Miguel Island, California, 1969-73

Observation 19691970197119721973

B .. d 1/

12 May
23 May15 May16 May9 May. eglnnlng ate-

Ending dateU
1 Oct.20 Sept.6 Sept.7 Sept.15 Aug.

First male
16 May29 May24 May16 May26 May

First female
27 May28 May25 May22 May17 May

First birth
6 June28 May31 May22 May7 JuneY

Mean birth date

24 June21 June26 June22 June24 June
Total births

2833457068

Total pup deaths

214152117
Total females (maxi- mum counted and'

175179274310394
date)~

23 Aug.23 Aug.2 Sept.16 Aug.4 Aug.
Total large adult males

42466
Total small adult males

44675
Total young males4/

456> 10 6

U Beginning and ending dates of continuous obs ervati ons.

2/ One pup was stillborn 19 May.3/ A few 2-, 3-, and 4-year-old males may have been includedbecause they are about the same size as adult females.4/ Animals about 41-50 inches (104-127 cm) in body length, tipof nose to tip of tail.

Clifford H. Fiscus and
Robert L. DeLong
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Part IV. PHYSIOLOGY AND MEDICINE

Pathology

Since 1964 we have monitored the magnitude and causes of mortality
among newborn fur seals on a section of Reef Rookery designated as study
area 1 (Marine Mammal Biological Laboratory, 1969) and two additional
study areas since 1967 designated as study areas 2 and 3. ij The pups
found dead on these areas in 1973 were counted but not all were necropsied.
Counts through 15 August were: Area 1, 90; area 2, 36; and area 3, 150.
These data are similar to those recorded for these areas in 1969 and 1970,
and consistent with an established mortality pattern of a sharp increase
every 3 years as has been most noticeable in 1965, 1968, and 1971.
Accordingly, we anticipate a sharp increase in 1974.

In 1973, as in 1972, emphasis was placed on microbiological investigations
of infectious disease agents in cooperation with a team of microbiologists
from the Naval Biomedical Research Laboratory, Oakland, Calif.

A total of 31 seals were necropsied and certain tis sues taken for
histopathology. Of these 31 animals, 29 were pups that were found dead
on the study areas. All tissues collected were fixed in 1010 buffered
formalin, embedded in paraffin, sectioned, and stained with hematoxylin
and eosin, and with Giemsa. Of the 800 sections prepared so far, 60 were
special silver stains necessary for demonstrating bacteria of the genus
Leptospira.

Three samples of flipper vesicles and five enlarged mesenteric lymph
nodes were prepared for electron microscopy.

Microbiology

Leptospirosis

Since 1972, when Leptospira pomona was first cultured from California
sea lion pups and a fur seal pup displaying liver damage-multiple hemorrhage
perinatal complex (MHPC) the cause of this condition has been presumed to
be leptospirosis. Ten of the twenty-nine pups necropsied showed typical
lesions of MHPC. The liver, kidney, and placenta (when still attached) from
each pup were cultured using special procedures to recover Leptospira. In
all, 305 tubes of special media were incubated and examined four times by
dark field microscopy. Live Leptospira were not recovered from any of these
cases, although they were recovered from the liver of one case in 1972.

1/ Marine Mammal Biological Laboratory, 1972. Fur Seal Investigations,
1971. National Marine Fisheries Service, Seattle, Wash. [Processed report,
132 p. ]
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In addition, the sera of 26 seals were checked for antibodie s to L. pomona
and 5 were positive. It should be kept in mind that in some acute cases,
leptospiral antibodies may not be detected if death occurs within about 60
days of birth. Most of the MHPC cases are pups that died about the time
of birth, so a negative result on testing is not conclusive.

Virology

Swab samples were taken from the nose, throat, and rectum of all animals
necropsied. The enlarge lymph nodes and hookworms from four additional
animals were sampled to follow up on indications in 1972 that some of these
animals were affected by a condition similar to Hodgkin's disease in man.
Vesicular lesions from the flippers of seven animals were also cultured for
virus is olation.

All of the se samples wer e placed in tubes containing monolayers of six
different live cell lines so that a total of 641 tissue cultures were inoculated.
These were examined under a light microscope up to six times, and then
subcultured two or more times so that approximately la, 000 microscopic
examinations of cell cultures were made. So far, 18 presumptive virus
isolations have been made, including several from vesicular lesions on
flippers.

General Bacteriology and Mycology

The midgut of 29 normal fur seals killed in the harvest were cultured
for anaerobic bacteria and enteric pathogens. No Salmonella or Shigella
bacteria were isolated but several clostridial organisms were isolated.

Throat samples from apparently normal juvenile males were taken and
cultured. One species of the genus Neis seria and six species of the genus
Moraxella were isolated from these samples.

Six flipper vesicles were cultured for bacteria, and all were negative.

Stagnant water from Reef Rookery was cultured. One strain of
Escherichia coli and two fungi were isolated.

Serology

A total of 200 individual serum samples were collected and frozen for
specific antibody testing, and 4 liters of pooled sera were collected and
frozen for immunoglobulin fractionation.
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Twenty pools of sera from juvenile males taken in the 1972 harvest were
tested for two serotypes of San Miguel sea lion virus (SMSV) which has
recently been determined by the U. S. Department of Agriculture at the
Plum Island Disease Station to be Vesicular Exanthema of Swine Virus
(VESV). All pools of sera were positive for serotype 2MR, and all were
negative for serotype lMR. Serotype lMR was isolated from a fur seal
pup in 1972. The necropsy diagnosis had been apparent malnutrition, the
cause most responsible for the cyclical peaks in pup mortality. We will
be exploring the pos sibility of this virus being responsible for a share of
this category of death causes.

Four juvenile male fur seals were kept in cages and injected with bovine
serum albumin (BSA) to evaluate their humoral antibody response. The
subjects were bled every third day for serology and hemograms. On the
9th day they were freeze branded and released. Results are being evaluated.

Physiology

Hematology

Packed cell volumes (PCV's), RBC's, WBC's and differential white
counts were made on 29 juvenile males.

Blood Chemistry

Sera from 16 animals were analyzed for 12 components. The results
of hematology and blood chemistry will be reported separately.

Management Considerations

Carcass Disappearance Rates

In 1973 from 2 July to 15 August, 133 pups found dead on study area 3
at Northeast Point were tagged through the carpus with sea lion pup tags
and left in place. On 20 August, 128 tags were removed from those dead
pups still in the study area, indicating disappearance of 5 carcasses, a
rate of 3.7%. In 1972 a similar study2/showed a disappearance rate of 17.210.

Cryogenic Marking Experiments

Cryogenic depigmentation of fur seals on the unhaired portion of the
flipper was tried in 1966. It was unsuccessful because of migration of pigment
back into the treated areas, and attention was turned to depigmentation of
hair follicles only. Some excellent results were obtained in 1967, but the
critical variables of time, temperature, and mass to surface area ratio

2/ Marine Mammal Division, 1973. Fur seal investigations, 1972.
National Marine Fisheries Service, Seattle, Wash. [Processed report, 93 p.]
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of the branding head have not been positively identified for fur seals.

Since the Marine Mam.mal Division succes sfully depigmented the skin
of Tursiops with cryogenic techniques, this method was tried again on the
flipper skin of fur seals. Applying the knowledge developed by R. K. Farrell
that repigmentation results from disrupting the natural barriers to pigment
migration, we modified our technique to reduce damage to the dermis,
primarily by the use of rapid thawing of the treated areas.

On 5 July, nine healthy pups were freeze branded on the left flipper
using the same instruments and co·.)lant as in 1969 and 1970 (Marine Mammal
Biological Laboratory, 1971) for a time of 10 seconds, immediately followed
by fast thawing with warm water applied with a sponge. Nine other pups
were freeze branded on the right flipper by the same method, only the time
was extended to 15 seconds.

Interpretation of the results was hampered by the difficulty of recapturing
the subj ects from the rookeries, but some excellent white marks of the
flipper skin were observed from the catwalks on three pups near the water
on 18 July, only 13 days after the treatment. The 10-second brands
were more visible than the l5-second brands.

It is probable that temperatures not as cold as - 70°C, us ed in this
experiment, would produce improved results.

3/
Mark C. Keyes, Alvin W. Smith, and Richard J. Brown-

2/ Dr. Smith, Veterinary Virologist, and Dr. Brown, Certified
Pathologist, are with the Naval Biomedical Research Laboratory,
«U·akland, California
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Part V. PELAGIC, BERlNG SEA

Pelagic fur seal research was carried out in the eastern Bering

Sea from 18 J1y through 11 September 1973 from the chartered vesselM/ V Mark 1. 1:.- The objectives were to (1) locate major feeding areas
and food species of the fur seal, and (2) increase the information base
for determining age specific pregnancy and ovulation rates.

Distribution and Abundance

The seals collected were taken within a 20- to lOa-mile radius
around the Pribilof Islands of St. George and St. Paul. The animals were
generally found in greater numbers along the edge of the Continental Shelf
south and west of St. George Island during the third la-day period in
July (fig. 7. table B-1) and August (fig. 8, table B-2 ). During the first
la-day period in September (fig. 9. table B-3) seals were abundant
west and north of St. Paul Island on the Continental Shelf in about 60
fathoms of water. A good distribution of seals was observed between
St. George Island and Dutch Harbor in the Aleutian Islands.

The first la-day period in September and the last la-day period in

July and August were the most productive in terms of seals collected. 2/,
The average number of seals collected (20.6) per boat-hunting day (BHD-)
in 1973 exceeded previous collections made in the Bering Sea. Of 1,765
seals sighted in 1973, 675 (74 males and 60 1 females) were collected.
The numbers and percentages of seals sighted, collected. and lost
(wounded and killed) during the pelagic cruises since 1958 are shown
in tables B -4 and B -5.

Solitary seals comprised over half (5910) of the animals sighted
in 1973. Seals in pairs were the second largest group, contributing
2510 of seals sighted (table B-6). Two groups containing 10 seals each
were the largest aggregations sighted. Rare exceptions to groups
exceeding 10 animals occurred 21 July and 4 September when 393 and
150 seals. respectively, were counted around the ves sel.

!J Registered length 87.7 ft., 138 tons net, 750 horsepower,
cruising speed 10 knots.

2/ BHD = a boat-hunting day is a day in which a vessel is used
for 8 hours or more, units of boat-hunting days are 0.25, 0.50, 0.75,
and 1.00 (seetablesB-7andB-8 ).
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Age and Sex

The age and sex distribution of seals collected in 1973 is shown
in table 11 . Two-, three-, and four-year-old males (25, 43, and
240/0, respectively) comprised 920/0 of the total males collected. The
youngest male was age 2 years and the oldest age 8 years. Female
seals of ages 3 to 12, which were more evenly distributed in the catch,
comprised 81% of the total females collected. Females 6 and 7 years
of age were the largest groups contributing 110/0each, whereas females
of other ages accounted for from 6 to 90/0 of the collection. The oldest
female taken was 20 years old.

Recoveries of Marked Seals

Fur seals have been marked each year by the United States on the
Pribilof Islands and by the USSR on the Commander, Robben, and Kuril
Islands. Major marking and tagging programs were begun in 1958 for
studies of populations on the breeding grounds and at sea (see Section I,
p.8 of this report).

A total of 20 animals that had been marked as pups were recovered
(table 12). The youngest of these seals were three 4-year-olds
(including 0I:\emale), and the oldest were two 14-year-olds.

Length and Weight

Mean lengths and weights for nonpregnant and post partum females
collected in 1973 are given in tables B-9 to B-12 and for males in tables
B-13 and 14. The lengths and weights of two pregnant females and
their fetuses are given in tables B-15 and B-16 .

Reproduction

Only two seals collected in July were pregnant. Post partum
female s (453) comprised 750/0 of the total females (601) taken. The
youngest post partum females collected were six primiparous 4-year-old
animals and the oldest were two post partum multiparous 19-year-old
seals. Table 13 gives the reproductive rates of all females age 3 and
older collected pelagically in the eastern North Pacific Ocean by the
United States since 1958.

A significant increase in the pregnancy rate was noted for most
age groups of seals taken in the Bering Sea in 1973 than for seals collected
off Washington during the last few years. Preliminary analysis by X2
for samples taken in the Bering Sea in 1962, 1963, and 1973 indicates
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(,

-- 2313. 2 12.62(,1 I. "/-
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-- 2313. 2 -- ISR. I-- 16
7.'; -- 5;q -" :>

• r
IL'~I. 2 146.3 188.9 4118.0.:.J

-- -- -- --
II

-- 126.9 -- 12" .-- 167. ')-
- 40(•. 7J."%

12
-- 137.5, -

- 167 ;.-- 10~ ('-- 3';16. 5-. /
1~

-- 105.7 -- 135. g-- 83.9 -- 315.2
H

-- 34. 6 -- 52 •.~ -- 73.0 -- 203.3
l'

-- 63.4 - 83 . .:, -- 5' c -- 193. ?.:> -•.••J
:6

-- 5
2..9 -- (,2. 7 -- 73.4 -- 183. (;

i.7

-- ,12. ~ -- -- -- -- -- 4O. 7
• C·

-- 1O. 6 - 52 .~ -- -- -- [,1.0' ~J
-

, -, 2f) 0- 2O. 3' ,. -- -- -- v. ,-- -- --
;::0

-- -- -- -- -- 21.0 -- l.0.3
Unknown

-- -- -- 1O. ,1 -- 1O. 5 -- Z(J.3- --
T c tal

16 174 39223 19204 74601

~ T.ncludes one 8-year-old se<'.l coilected 1 July 1973.
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Table 12. - - Tag recoveries from fur seals collected pelagically by the United
States in the eastern Bering Sea, 18 July to 11 September 1973

[Figures in parentheses indicate number of animals that had lost tags;
they are included in the totals]Year

SealsTagSeals collected
of

Tagtagged orrecoveryin each age group!.!

Age

ta ggingseriesmar keddCf' d Cf'

Years
NumberNumber---Number---

1969

2/

4
Marked-25,00012 1839

5

1968 U 9,475-1 -44

6

1967 T 12,472-1 167

7

1966 S 24, 580-1(1) 166

8

1965 2/
30,087

2351Marked- -

9

1964 Q24,991-2(2) -57

10

1963 P 24,971-1 -48

11

1962049,908-2 -40

12

1961N49,921-3( 1) -39

13

1960 M59,981-2(2) -31

14

1959L49,881-2 -20

!.! Table does not include seals born in years when none were tagged or
marked, nor year classes from which no tagged or marked seals were taken.

2/ See table A-13, Seal pups tagged and marked, Pribilof Islands, Alaska,
1963-73.
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that the pregnancy rates calculated for these years differed significantly
for females of ages 4, 5, and 6 years but not for females age 7 and
older. The evidence also indicates that no significant change in the
pregnancy rate has occurred. Lower pregnancy rates among females
taken off Washington during the last few years are not actual decline s
but rather an indication of segregation of females at sea by reproductive
condition.

Feeding Habits

Of 675 seals collected in 1973, 519 stomachs (7710) contained food
and 156 (2310) were empty. Eighty-two percent of the total stomach
volume was represented by gadids, principally walleye pollock, Theragra
chalcogramma (6710) and Gadidae (1510) which was probably walleye pollock
(Table 14). These foods were followed in order by squids (1110) representing
three genera of the Family Gonatidae (Gonatus, Berryteuthis, and Gonatopsis);
a deep sea smelt, Bathylagidae (410); and Greenland halibut, Reinhardtius
hippoglos soides (210). These prey species represented 9910 of the total
food volume for seals collected in 1973. The locations where principal
food species were found in stomachs of fur seals taken in the Bering Sea
are shown in figures 10 to 16.

Relation of Food of Fur Seals to Commercial Fisheries

Salmon (3 occurrences) and walleye pollock (194 occurrences) were
the most valuable commercial fish eaten by fur seals taken in the Bering
Sea in 1973. Salmon, Oncorhynchus spp. , were identified from scales
taken from two stomachs. Walleye pollock were small (4 to 20 em).

Hiroshi Kajimura, Gerald Sanger,
and Clifford H. Fiscus



Tanl<:.>14. --Stomach cODter-ts of fur se~<l,.; col1ected pd<Jgically by tl1c United States ill the Bering Sea, IS July to 11 Sept,,:~'bcr 1973JJ

f',dl
___ . '--'_c:_,(.1't cm·~

Vdun,c Freouencv
Ce. Perce:1t Nurnber

48 o. 1 7

J.087
1.611

5.345

8. I)13
-

-
ZO, OC8

29.881
-

-
32, 'i 11

48. 550
T

0. 0 1
-

-
-

-
J,796

2. 735
45

O. 1 11

'I

O. 0 75
2'.8

O. 331
4,646

6.933
1,367

2. 01·~
T

O. 0 3

-

- -
.,...

0.0 5;.

-r-oc·d

F'i~h
Enton:hC'l1us triC:cnt:;,tus

____ A _

Salllt(/nid~.e

Osme ridae
1\!a~lo~\!s "i11os11s
Bett nylilgidae
1\1yctophid"e
Ciadidae

(~a~ll~. ~lIac r0r:e~1~111s
T1i('r.":'!.O'ra cnalco'yrdmma---~ ----',-----
~L\:.(~;)lur(.,r;1<-t fir:lbria
Plc'Jr,),,:-;u[';m1l5 :-nonoptervdus
Bathy ma stcridae
Rei:.:.hi1 rdtills hippogl.0ssoides
Gnidc:ntifjed

5~rlid
l~f);I~tir1ae

.s2:~~:t IJ S SF·
He'!" l',:tcl1this rr.agister
GonatoDsis bvrcalis
G:.idcntified

Hi rcl
Per,Gles

Inorganic material
I~()!1 (Ida

An~phlpoda
~.:(Jll11sca
C:::-ustaeE,<l

Gast ropoda
Total

Stomachs with foorl
Ston'laehs cn'lpty

S"'..lJ.l'rn.~i·------~~ .•.1StV01Ur.le
FreQuencv

Cc.
Pel'centNumber--- ---

T

0.0 1
4tO

O. 3 3
T

O. 0 2
25

0.0 2
4,646

2. 717
T

O. 0 1

Ei,459
8.9(,6

930
O. 5 1

128, 909
7-L 6143

T
O. 0 1

188
O. 1 ,

""
" -

0.0 1<-J

2. 134
1.229

171
O. 243

425

O. 3169
474

0.3 65

11,982
6.965

6.826
4.044

T
O. 0 8

T

o. a 2
T

O. 0 8
'i'

(J. 0 I
T

O. 0 1
83

O. 0 8
T

0.0 1
.~

0.0 I;.
T

0.0 3---- 17:>,017

3-l1
III

T
b 7, 09 T

178
45

0.0

S 1".;11ITh; i- - F ;'1..1_1 _

______ .I_'J_l_J,_·_-S01)t em be r

VoluTnc F re(l': erle\'
Ce. Pc:'cf'nt r\UTIjb'2r--------

T

0.0 1
460

0.2 3
48

0.0 9

I, ] 12
0.513

9,9')1
4.230

'I
0.0 1

35,467
14.8147

')30

l1.4 l
161,500

07.2]94

T

0.0 2

1S8

O. 1 ••

25
C.8

3, '330
1.6oj

.' , o.~ s·~,± iO

425 0.22 l-i
712

0.3 lj6

16,628
6.99B

8, 193
3.458

T
0.0 11

T

0.0 "

~
0.0 13

T
0.0 1

T
0.0 1

83
0.0 b

T
0.0 1

T
0.0

T
O.G-_._- 240,108

5]9
~S6

...o

U Includes one scal collected 1 July 1973.



)~l

.t711 ca.Ii .1.72 D..7c'1 j 7() OOW jF':J ~;:J''' :U~:; CTJ,y

9nN ~~",il,"hiTii1ijlill=T:0!;;ft" i;:L-JJJi iJi:;r;;t;i~:~;;-l;;L~i:;-ili:'01;,-Ii j ,~£-J;J;J" , ,".~'; ;Llt'IV11"'""'"t 'A I=D CXN X :![ )( Till CUI

. X '. 'X ~ .~ x .j1
'~.e x )c ". x:(

~
I

[fl
57 ,XN ~

~ft
xc?

1-

:i..!

}~'.< :-:

I~j

.,

jry~"
.~~.

r~

..~
«

,~
-:.~

:1

".
+

x
~I:=

~j
g; L<:.-......,+t~

+ .J~+

·'f.~~ + -I-
*+

~1~J; Cctl

+

t="ICU;~t: 10 "-L[\C:r\lT[I~J:=; \!I'c.J,'E FL,:~ : :~r'L ~~'TT;M/'\CH(::; C:C;'.LG:Tr::D I~J THE-:BeRING
~~:::,,\ Ii< ';"'.:,,'~3 r::c.'r:./ ~i.:~"': :JA TI i'iiJ\Co! ':J,~,'.: : ::::) CC:l.'::Ll~IEf\;~f~'~':;)N'D
i~f:H,'I!rf-,:CT1US t1Ir-j"CI:~I_,j~:':~LH[~C;f53 OCt:! !!'h'cJ'!CE5



.1/"1 CO If .17'-~ UJ'/1.7CJ ce'; :J f-' 'I ~):"!
- r~~ r;;:[,-r:::I. -::;t:Ui-rF;'"T:'"'T f-:-·t~;":";,'-:--'.-:;;-:-r:;:::r:"'" ~-:-;,.c.;:::':~r~-::::f";'-,:-:;:;-,~-4._~~:;--93 Xf'J rf+111ILL...Ll "uI .. L_lULGII lUJ..0.L.U.t, Lu,.LJlJl1JfTLL •.c. dJL.l..i.W I.••.J_' LL ,'..JJ..J ll.i L" I

+-

I
9' Q::<"".

Ih:

f1~i
<:"b ccrJ-- ~1-

I

-:-.J.
~l~ +

"~t'. +
I ,.'.-r" .

~~.•

+

F H.:;L:f~C U - -LOC:A T ID!':,ir!D~~::: Fl-';~: ',T)\L t, ~ ~~';.: 'ie: E IT~ __:_F:::CE':J J.N Ti I',C~ !:::E:"~I('JC;
St~i\ J i~ 1~:}/:'; '-.:::"il'i\ '1i\,::IJ ,";;,UT.C)!\C;: UAI' !S,Tl.!f~i~;C:'~(.i'.:;;)



Ii'! il:;:: l~;:RH'lc,
(J:'~/! [JC:~~LJ~! \~_. -: l '~:.•.~



5IJ

.T; j i; r ~~E
j·:j'"i='-;)

("X~,;

,..,.,.,1',1'

0':.'



+

+

++

+

+
-+-



FH;URE: 15 --UJU,TU::.; \\':':FJ:<:: I-U:~: 'Thl 'C';'_i;",:.1;:; [.:l}._i_l'.~. ;".'J ti. n'::':': :.'~_I~nlC;
~:.EA Tj'~ J~j'/~~;L-_-:',;"'JT/\I!'F':~CJ E·'.: 1',-,;':: ('; L--'~}:!"1 )(.: r:-;.·,\C~I( ~-: I.~.~~-,:C:':-,:[-~: C..\~-Clh<j"~r.J'JC:E~~)



"YCXN

-I-

+
+
+

+

'+



48

Table A-I. --Age classification of Inale seals killed on St. F'aul Island. 25 June to 28 July 1973 Seal~ in (·.1.ch age

Estimated seals killed
Males

Tooth__ ~~!ou£-52.~..:-~.\~.I2!c fron~ each age gro~
Date

Rooke rz!ll<ilh·dsanlple2,.,56 ~ 3 456._-----Nunlbcr Nurnbcl' -------------Pcrccnt------------- - - - - - - - - - - - - - - 1\.1\tl j I be r - - - - - - - - - - - ------ June
25

NEP(west)31858 22.463.812. 11.7-71
203395

25

NEPI east)4';81080.925.961.112. 1-411928055

26

POI. 23245-35.557.R6.7- -8213416

27

TZR 4801042.932.759.64.8 14!5728623

28

Z.'\1' 30355-38.2
5·1.57.3- -116
16522

29

REEF 1,4352881.038.557.03.5-1455381850

30

L-K 16839-25. 7
61.512.8- 4310322

~!Y.. 2

NEl'(west) 222462. ?28.267,42.2 5621505

2

NEP(east) 525100 33.060.0.6.01.0-173 315325

3

POL 28155-36.4
61. 81.8- -102 1745

3
TZR 794148 43.951.44.7 -349 40d37

5

ZAP 6'101294. 746.545.73. 1-3332131521

6

REEF I, 1472260.950.945. 52.7-1058452231

7

L-K 275452.228.964.54.4- 68017712

?
NEP(west) 190362.852.841.62.8- 5101 795

9

NEP(east) 6691300.847.747.73.8 S319 31926

10

POL £d81232.550.446.30.8 153122.865

11

TZR I, 15 i2320.960.83£,.£,1.7-1070042120

12

ZAP 1,5123051.360..331.81.6 20')87-18124

13

!". J:.. :-~.!.'1, 1EO2252.2,,3.",;; .. 4i.R ~h-: ~~'}~.~/1

H
L- ;.'. '11·177Z.G-1'1.4·~iL0 !1201 1') ')

16
:-JEP(wcst)5·121001.066.G32.01.0- 5358 1745

16

i':EP(east)I, 'L4 12430.857.239.92. 1-10710·19526

17

POL 7')91451.449.0·16.92.7 113';1137522

18

TLR 6491212.546.3'17.93.3 1630131121

1')

ZAP 2,04~3943.870.823.61.5O. 3781.4·17 482316

20

REEF1,2832313.962.832. ')0.4 5080£,4225

21

L-K 338533.867.924.51.91.913230 8366

23

NEP(west)6331212.564.431.41.7 16407 19911

23

NEP(east)1,2692142. 167.62').11.2 27B7137516

24

POL 7681452.859.333.84.1-2245526031

25

T7.R 1,2392361.772. a25. ·10.9-21tV:231511

26

ZAP 2,0893623.970.423.81.9 81I, ·171 4'J7·10

27

REEF1,8343702.477.619.20.8 441,423 35215

28

L-K 6471330.860. 137.61.5 5389 2-1310

Season total

28,4575.472 577If,. 33710, BOO72122

~!NEP{east) = east or fv1orjovi side of :--.Jo:-thea.it Poillt; NEP(wcst) = v.cst or \'oslochni side.:: of Northeast Point;

TZR = Tolstoi, Z.padlli Reef, and Little Zapadni; POL = l'olovina and Little Polodna; ZAP" Z:>padni; REI::F = R"ef,Gorbatch. and I'.rdigue'1;

L-I< = Luk<.nin and F.itovi.
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Table .0.-2.--Cumulative age classificatiun oi male seals killed on St. Paul Island, 25 June to 28 July 1973 Estimat.·u s.·als killed

Seals killeu from
frOI}l each al'e prOllTj

Totalf;a<.:h a~e group
1/

---=--~-~--- ---
Date Rooke ry-23-I56kill23\5(,

- - - - - - - - - - - - - - - - - - - - - [":urn 1JC r - - - - - - - - - - - - - - - - - - - - - - - -

-- -- ---- - -Perccnt--- --- - -- -----June
25

NEP(west)-71
203395318-2264122

25

NF:J>(,';,st)419048394577(,12·16212.

26

POL 427261711051,008 2761II

27

TZR 1842990313351,488129619

28

ZAP 185451,06815551,791130609

29

IlEI::F321,0981,88620553,22(,1H596
30

L·K 321,1411,9392l.753,39'1I34587

MY. 2.

NEP(west)371,2032, 139232.'53,616133597

2.

N£P( cast)371,3762,454264104,141I33597

3

POL 371,4782,628269104,422.133606

3

TZR 371,8273,036306105,216135586

5

ZAP 702,1483,551327105,90613657(,

6
R r;P.F 802.,732.3,873358107,053139555

7

L-K 862.,8124,050370107,328139555

9

NEP(west)912.,9134, 129375107,518139555

9
NSP( ea 5t)963,2324,448401108, 187140545

10

POL 1113,5444,734406108,805I405·1

II

TZR 1214,24-15, 155426109,95614352.••

,2.

7.:.....:" 111:;, .~315, f;:3!:.!:;~'}1011, -!681-!::-19.
13

RUT1675,9826,0184711012, iA81
,-48••'"

14

L-K 1786, 1866,2174711013,062.I4748••

16
NEP(west)1836,54-16,3914761013, 60414H474

16
!'!';P(cast)1937,25-16,8865021014,815149473

17

POL 2.047,6457,2.6152-11015, (,4·1I4947:)

18

TZH 22.07,9·.67,572545:016,293149473

19

ZAP 2.98':,3938,05-15761618,3372514·13

20

REEF34810, 1998, ·1765811619,620252.433

21

L-K 36110, ·12.98,5595872.2.19,95H252433

23

1'~P.P(we5t)37710,8368,7585982.2.2.0,59125342.3

23

NEP(e ...st)40411,7079, 1336 I-I2.2.21,8502.5342.3

24

POL 42.612, It-?9,39364522.2.2.,6411254413
25

TZll H713,05·19,708£)562223,8~7255-103

2.6

ZAP 528H,52510,2056962225,976256393

2'j
RELF57215,94810,557711222.7,810257383

28

L-K 57716,33710,8007217.22.8,457257383

!! !'ISP("ast) = cad or M0rjovi side of Northeast Point: ~'1EP(west) 0 we~t or Vostc.chni "ide 'If Northeast Point;

TZR ~ Tolstoi, Zapad[:i RCf"f. ,~nd Littte Zapadni; POL = P(IIGvin3 aile! Little Pob..l'."ir:.a; Zl\P;;: i',J.paJni; REEF = Recf,Gorbatch, ~Ild Arcli{.;tu:n; L-K = Lukanin and l<itovi.



Table A - 3 - - Adult male seals counted, by clas s l.) and rookery section,
St. Paul Island, 19-21 June 1973

50

Rookery and Section
c1as s of male

1234 567 8910 11121314Total
-------------------------------------Number--------------------------------------------- Lukanin 1

00-- --- --- ----0
2

1917-- --- --- ----36

3
188-- --- --- ----26

4
00-- --- --- ----0

5
210-- --- --- ----21

2/
Kitovi - 1

0(0)0510-- --- ----6
2

13(4)5192817-- --- ----86

3
7(9)5141018-- --- ----63

4
0(0)0010-- --- ----1

5
0(0)40065-- --- ----69

Reef
1

4533 020 410 0---22

2
32513630413524414225 18---375

3
13872161401899 7---103

4
0000 100 000 2---3

5
000021470 000 15---236

Gorbatch
1

3110 24- --- ----11

2
523628132232---- ----183

3
18151231315---- ----76

4
0000 11- --- ----2

5
300117 00- --- ----120
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Table A - 3. -- Adult male seals counted, by class 1/ and rookery section,
St. Paul Island, 19-21 June 1973--Continued

Section
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
-----------------------------------Number-----------------------------------------------

Rooke ry and
clas s of male

Ad' 3/r 19uen-
1
2
3

4
5

M ' ,4/orJovl -
1
2

3
4
5

0(0) 0
23(24)27
17(4) 13
0(0) 1

87(0) 0

o

18
9
o

37

o
23
15

1
o

o

29

19
o
o

o

35
15

o

56

3

46

24
o

23

o

179
92

2
180

Vost'ochni
1
2

3
4
5

o
30
13

o
77

o
21

9
o
o

o
18
11

o
o

o
18
10

o

51

o
22

7
o

21

2

75

20
o

71

o

29
10

o
o

o

59
26

o
o

4
32
14

1
o

o
19

5
o
o

o
29

8
o

9

o
33

10
o

77

o

51
17

2

63

1
27
11

o
6

7
463
171

3
375

Little Polovina
1

00-- --- --- ----0
2

4121-- --- --- ----62
3

77-- --- --- ----14

4
32-- --- --- ----5

5
530-- --- --- ----53



52

1/
Table A- 3. --Adult male seals counted, by class- and rookery section,

St. Paul Island, 19-21 June 1973 --Continued

Rooke ry and
clas s of male

Section
1 2 3 4 5 6 7 8 9 10 11 12 13 14 Total
-------------------------------------Number-----------------------------------------------

Polovina
1
2
3
4
5

2

24
6
3

80

1
16

2
4
o

3
40

8
7

80

Polovina Cliffs
1 0
2 12
3 7
4 0
5 0

o
16
10

o
o

o

23

11
o
o

o
34
10

1
o

o 2

34 25
15 14
2 0
o 107

o
56
18

o

o

2

200
85

3
107

Tolstoi ~)
1
2

3
4

5

Zapadni Reef
1
2
3
4
5

o

15
13

o
47

2
52
23

o
o

o
42
14

o

9

2

30

21
o
o

5
22

16
o
o

13
37
26

o
o

6

53
17

2

o

4
57
26

o

o

1
40

7
o

115

33

291
136

2
115

o
57
27

o

56
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db 1/ .Table A-3. --Adult male seals counte, y class - and rookery sectlOn,
St. Paul Island, 19-21 June 1973--Continued

Rookery and Section
clas s of male

1234 567 8910 11121314Total
------------------------------------- Number ------------------------------------------------Little Zapadni 1

0001 14- --- ---- 6

2
192731353423---- ----169

3
4191711139- --- ----73

4
0000 00- --- ---- 0

5
0000 083 ---- ----83

Zapadni
1

0025 330 0-- ----13

2
3251534954284116-- ----324

3
17302727152615 7-- ----164

4
0200 000 0-- ---- 2

5
0004 000216 -- ----220

ij Class 1 Shoreline - Full-grown males about age 10 and older without females but apparently with established
territories at the high tide mark.

Class 2 Territorial without females - Full-grown males about age 10 and older without females but with
established territories on the rookery.

Class 3 Territorial with females - Full-grown males about age 10 and older with females and established
territories on the rookery.

Class 4 Back fringe - Full-grown and partly grown males about age 7 and older, without females and without
territories, that are found along the inland fringe of the rookery.

Class 5 Hauling ground - Full-grown and partly grown males about age 7 and older, without females, that
are found on traditional hauling grounds.

Class 3 males were formerly called harem bulls, and Classes I, 2, 4, and 5 were collectively called idle bulls.
2/ Numbers in parentheses are the adult males counted in Kitovi Amphitheater.
3/ No numbered sections.
'!! Numbers in parentheses are the adult males counted on the second point south of Sea Lion Neck.
5/ Count of adult males in Section 1 is included in Section 2.
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Table A- 4. --Adult male seals counted, by rookery, St. Paul

Island, June 1973

Island and

1/
Class of adult ma1e-

rookery

Date1234 5Total
--------------------Number----------------------

St. Paul Island

June--Lukanin 200362602183
Kitovi

2068663169225
Reef

19223751033236739
Gorbatch

1911183762120392
Ardiguen

193462402396
Morjovi

210179922180453
Vostochni

21746317133751,019
Little Po1ovina

2006214553134
Po1ovina

2034087 80138
Po1ovina Cliffs

202200853107397
To1stoi

20332911362115577
Zapadni Reef

2105727056140
Little Zapadni

21616973083331
Zapadni

21133241642210713

Total

1062, 5111,062301,7285,437

Sea Lion Rock
Y302

3/Si vutch
18- 560 -358

Grand total 106 2,813 1, 118 30 1,728 5,795

!! See Table A-3 or glossary for a description of the classes of adult
male seals.

2/ Includes class 1 adult male seals.

?J Class 5 males were not counted.
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1/

Table A- 5 . - -Adult male seals counted, by class - and rooke ry section, St. Paul Island, 14-15 July 1973
RookeryYand

Section
clas s of male

12345678Total
--------------------------Number------------------------- T olstoi 1

2564043327
2

21211914737
3

49656342971109864588
4

0000841013
5

0000000156156

Zapadni Reef

1
91------10

2
71------8

3
9240------132

4
30------3

5
1517------32

Little Zapadni

1
251351--17

2
355226--23

3
284360716049-

-311

4
001521--9

5
2000026 --28

Z 00,3/
apa 1-1

5(0)3597105145
2

0(0)4931017135
3

50( 7)929310066676419558
4

2(0)316403120
5

0(175)000000188363

}j See Table A-3 or glossary for a description of the classes of adult
male seals.

2/ Adult males were counted on selected rookeries only.

3/ Numbers in parentheses are the adult males counted on Zapadni Point
Reef.
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Table A-6 . --Adult male seals counted, by class!.!and rookery
section, St. George Island, 12 July 1973

Rooke ry and
c1as s of male

Section
1 2 3 4 5 6 Total

----------------------Number-------------------

Zapadni
1
2

3
4
5

South
1
2

3
4
5

North
1
2

3
4
5

2/East Reef-
1
2

3
4
5

East Cliffs
1
2
3
4
5

3
6

42
o

45

3
4

66

o

19

o
2

45
o

25

1
o

47
o

49

2

o
66

o
o

7

10
81

o
o

o
2

45
o

10

7
3

69
o

40

6
8

25
o
6

7

7

65
o
o

o
5

53
o
a

1
7

50
o
o

4
1

33
2
2

1
6

46
1

18

11
14

133
o

51

17
21

212

o

19

6
23

272
3

55

o

8
44

1
13

8
3

116
o

89

See footnotes at end of table.
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1/
Table A - 6 . - -Adult male seals counted, by clas s r- and rookery

section, St. George Island, 12 July 1973--Continued

Rookery and
clas s of male

Section
1 2 3 4 5 6 Total

-------------------Number--------------------

Staraya Artil
1

00----0

2
610----16

3
5840----98

4
00---- 0

5
170----17

lj See Table A - 3 or glossary for a description of the clas ses of
adult male seals.

2/ No numbered sections.
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Table A- 7 . --Adult male seals counted, by rookery, Pribilof Islands,
Alaska, July 1973

Island and

1/
Class of adult male-

rookery

Date12 345Total

2/

---------------------Number------- -------------

St. Paul Island-
July

Tolstoi
142737 58813156 821

Zapadni Reef

14108132332 185

Little Zapadni

141723 311928 388
Zapadni

154535 558203631,021

Total

991031,589455792,415

St. George Island
Zapadni

121114 133051 209
South

121721 212019 269
North

12623 272355 359
East Reef

1208 44113 66
East Cliff s

1283 116089 216

Staraya Artil

12016 98017 131-- -- ----
Total

4285 8754244 1,250

Grand total

1411882,464498233,665

!! See Table A-3 or glossary for a description of the classes of adult
male seals.

2/ The adult male seals were counted on selected rookeries only.



59

Table A- 8 . - -Harem and idle male seals counted in mid- July,
Pribilof Islands, Alaska, 1964- 73

St. Paul Island

St. George IslandBoth islands
Year

HaremIdleHaremIdleHaremIdle
- - - - -Num be r - - - -

----Number----------Number----

1964

9,0857,0951,9891,48911, 0748,584

1965

8, 5535, 6161,9171, 11310,4706,729

1966

7,9745, 8391,9741,0179,9486,856

1967

V 7, 230V 4,4391,6461,2688, 8765,707

1968

V 6, 176V 3, 1001, 7481,2837,9244,383

1969

U5,928U2,5351,457
6777,3853,212

1970

4,9451,6661,4668036,4112,469

1971

~ 4, 200~ 1,9001,235
5345,4352,434

19724/

3,738
2,3841, 1533284,8912,712

1973

?J 4,906?J 2, 5508753755,7812,925

!!Harem and idle males on St. Paul Island were counted on Reef, Lukanin,
Kitovi, Tolstoi, and Zapadni Reef Rookeries in 1967, and on Reef, Zapadni Reef,
Vostochni, and Morjovi Rookeries in 1968, then extrapolated to produce counts
representing all the rookeries.

2/ Includes harem and idle males counted on Si vutch Rookery (Sea Lion Rock).
3/ Harem and idle males on St. Paul Island were counted on Reef, Vostochni,

Polovina Cliffs, and Zapadni Reef Rookeries in 1971. Estimates of total number
were made based on these counts, the counts on all rookeries in June, and counts
made on all rookeries in 1970.

4/ Values for St. Paul Island are extrapolated from July counts on Northeast
Point Rookeries in 1972 and counts on Northeast Point Rookeries and total counts
on St. Paul Island in 1970. Values for St. George Island are extrapolated from
July counts on Zapadni and South Rookeries and counts on Zapadni and South
Rookeries and the total count on St. George Island in 1971.

5/ In 1973 estimates of the total number of harem and idle males on St. Paul
Island were extrapolated from counts on Zapadni, Little Zapadni, Zapadni Reef,
and Tolstoi Rookeries in June and July of 1973 and on all rookeries of St. Paul
Island in June 1973.



60
1/

Table A-9 .--Adult male seals counted, by class, - rookery, and year,
St. Paul Island, Alaska, June 1966-73

Rookery
and c1ass

Year
of male

19661967196819691970197119721973
--------------------------Number----------------------------Lukanin 1

13128410620

2

8393625124223636

3

6753453459583926

4

04120010

5

8451152845544421-- --------------
Total 24721313111913814012283

Kitovi

1

221731105876

2

22921117915669969586

3

193144122761371369663

4

44020001

5

10291495245516669-- --
Total 550467381296256291264225

Reef

1
11972577726331622

2

852752616508401522431375

3

333272255222206110142103

4

018421129443

5

425241400175313229239236-- ----
Total 1,7291,3551,370993975898832739

Gorbatch

1

784332311681411

2

441407341250205193205183

3

1801591281461281368876

4

6225252313512

5

362236242202155213109120-- ------ --
Total 1,123870768652517555417392

Ardiguen

1

86231063

2

40496259107464446

3

5339422743243824

4

90000000

5

5058506462404723-- ------
Total

16015215615321311013596
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Table A-9 .--Adult male seals counted, by class,!.!rookery, and year, St. Paul Island, Alaska, June 1966 -73 --Continued
Rookery

and c1ass

Year
of male

19661967196819691970197119721973
---------------------------Number--------------------------Morjovi 1

1084135302213110

2

452394309236167133129179

3

2301892281601391249792
4

3732135202

5

46424914619119016091180-- -- ----
Tot a1 1,257946739620523432328453

V ostochni

1

9210967392317157

2
1,019940804605420330373463

3

522333462360289254187171

4

1814711111453

5

542557389306164194187375-- -- --
Total 2,1932,0861,7331,3218977997671,019

Little Po1ovina

1

1271250240

2

1621431078359884662

3

7351712843142414

4
292714110415

5

25415075385017653-- -- ------
Total 53037827916515212581134

Po1ovina

1

75278153433

2

168150898944513540

3

65436825314138

4

025 112007

5

2531851774361804180-- ------
Total 56143034317314113992138

Po1ovina Cliffs

1

48385233157192
2

494408315295192245186200
3

202192256105150497085
4

5681637433
5

814774655810167107-- ---- ------
Total 830753713501422406345397
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Table A- 9 .--Adult male seals counted, by class, !J rookery, and year,
St. Paul Island, Alaska, June 1966- 73 --Continued

Rookery

and clas s

Year

of male
19661967196819691970197119721973

--------------------------Number----------------------------T olstoi 1
6580494025121533

2

622455350411269270273291

3

233251309130240198187136

4

02425001032

5

13147215013312514096115-- -- --
Total 1,0511,282883714659630574577

Zapadni Reef

1

1313331700

2

142125726743635957

3

6552754643413327

4

013310030

5
14664--21 428382456-- -- --

Total 366267212121115149119140

Little Zapadni

1
704227371517106

2
339328218219148166154169

3

15018423412717511910873
4

02891821220

5

133120846144364583-- --
Total 692702572462384350319331

Zapadni

1
14974555142191813

2

716611508465315296315324

3

275277357219251225167164
4

082341051272
5

521353300504202414338210--Tot al 1,6611,3971,2541,249815966845713

Grand
total

12,95011,2989,5347,5396,2075,9905,2405,437

!J See Table A- 3

or glossary for a description of the classes of adult
male seals.
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Table A-10. --Dead seal pups counted, by rookery sections, Pribilof Islands,
Alaska, 20- 26 August 1973

Section
1 2 3 4 5 6 7 8 T ota1

---------------------Number------------------------------

Island and
rookery

1/St. Paul Island-
To1stoi
Little Zapadni
Zapadni Reef
Zapadni

Total

178
92

209
176

232
192
452
499

289
391

744

147
513

977

488
272

433

676
323

317

697

506

906

199

3,613
I, 783

661
3,851

9,908

St. George Island
North

Zapadni
South
East Reef?!
East Cliffs
Staraya Artil

Total

217 19817723199231 --I, 153

123
15065-----338

48
4123-----112

75255
176------431

411
141------552-

2,661

)j Dead pups counted on selected rookeries only.

2/ No numbered sections.
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Island
and

rookery 1')(,5 1966 19t17 19&8 1969 1970 1971

6·1

1c:, 72 1973

St. Paul Island

t-.lor jovi
Vos.tochni

Little Po1odna
Po1ovina CriEs
Po1ovina

Ardiguen
Gorbatch
Reef

Kitovi
T,uk ani n

To1stoi

Littl~ Zapac1ni
Zapadni Reef
Zapadni

Cuunted Tor;.ti

EstiInated
oversigh~ 51,

Total

St. George Island
North

Zapau:li
East

Staraya A rti1

Cow1ted total
Estimated

oversight 5'7.
Total

Pribilof Islands
counted tofu.l ~

Estimat('t~

(I\'cr~if;ht S~~
Total

1,830

3,404

611

1,0')7
783

102

1,5-10
3,000

462

402

2,614

1, 101

425

4,172

1,079

22,651

792

446
272

767

2,277

114
2,391

23,849

1, ]'):'

2:),04~

2,649

-t,214

1, ~ 32
2,856
], 176

4. 5')

3, In
7.6(><1

2,202
1, 126

3,955

2,461

723
5,381

1.956

41,030

1, 854
],263

676

I, ] 86

249

5,22f\

4-1, ]03

2,2GS

·H"30(\

1,686

2,785

44')
SO<)

312

160
1 , '"i (; ~)

3,562

406

432

3,425

1,634

451
3,710

2.!,414

1,07 ]
22,'185

1,561

I, ] ')6
764

I, ] 52

4,673

21·1

4,907

26,087

1,30::;
27.39/

1,072

1,969

233

825

31<)

'lO
P,74

2,008

522

240

2,251

1,098

380

2, ]95

70·1

14, 780

971

578

201
770

2. 520

126
2, (,·16

WjO

;7,426

2,285
4, 195

509
I, 6 ](,

487

i 18

I,H6
3,06·'

755
597

3,315

1,78 ]
685

4,445

1,2.65

26,5(,3

1, S67

I, ] 97
824

],055

4.643

232

4,87:"

29, ')41

1,497
3],'; 38

200

836

327

1]2

823

1,365

652

460

2.778

798
]77

2,306

13, 279

664

]3,943

-1<11

26fJ

]87

640

],531

76

],607

14. BIG

740

IS, 550

1,618

3,330

337

1,636

475

75
') 7,1

2,221

679
401

3,580

1.386

308

3,561

20,5-31

],029
21,610

866

636
522

],243

3,267

163

3,430

23,848

1,192

2S,()40

4, 773

8,280

1,207

5.445

980

373

2,405
4, J03

1,854
1,224

5, ]47

3.223
l·73

6,752

2,322

48,761

1,862

1,0<;8
638

1,6::'2

5,220

261

5,481

5 I, 659

2,583

5·1,247.

2., 187
4,701

377.

1,566

161

],:'132
I, &8&

559
494

3,540

I, (86
505

3,515

.... -, ,'.,.
.:.....:, (;'1'7

1, 132

23, 781

1.032
464
372
61(,

2, oj 84

124

2,608

25,133

J. 251,

26,3t;S'

3,613

I, 781
661

3,851

9,'708

49:;

10. ~O~

I, 153
450
50S

2,661

133
Z, 79·1

12, 5(,9

62'3

13,197

!! The- ,;("ad pt1p~ arC" C01\11led attcr t') /\.II!~usl cac}1 year; 1110St n1ort~.ljly ha~ oC-:'urreo by tht..t date.

?:J The dead pups wp;-e counted only 0;1 sclcct.~'d ro(.k"ries of St. Paul Island in 1'173.

}j Not incllld(·,~ in lhe lol"l are 2,228 d(',!.<1p!tps cO\J1\tcd on Sea Lion P,ock (S~v1ttch) in 1966.



Year
"Ia rks· or Seals cffective:ly

R(jo~_ry ~yn1})C?~s used nl;1,rl,ed
- - - Nunl b" l' - - - -

65

Loca tion of n1<lrks

.. - --du. - - -
7.;'1,,,cipi H"ef

7..'p.~(hi H''l'f

S or 'f">
1/

'10 (J,' 'llld )"l')
·10 (del alld )",')

J)ors~1 suri<lce of fr,,,~t flip!",r (nl'inns)
!)urSitl surf<1ce of 1'o}"(";} rn1 (antt'b;~3Chi\1J1'

1%7

1969

1%9

1970

]970

Z2 p'idni Reef

Reef

Gor batch

Reef

GorL'ltch

T,", ,J. , 0 l' E-<U
13;,1' (-) and 'Ingle
«) numbering

system'!! -
------do. ------

------do. ------

------do. ------

115 (dcf alld 'i'S}-U

192cfcf and 183 n

~OOcf.:;· and 200 'i''i'

2·15.j'cf <lnd 189 'i'9

246cfcf and 218 'i''i'

Do.

Dorb'll surface of left fo:"c.nl1

(antebrachiwn) and head

Do.

Dorsal surface oi right forearr..
(ant"brachi,l:n) and head

Do.

U For phot0r,r'lp',<; of branded <:>nimals, see Fur Seal Investigations, 1966, Marine J",lammal Biological
1,<,.b()r~t0ry; ~.·~1.tlp: V·irtsh.

~!J'o~- phe,tograpr. of a br8nded animal, see Fur Seal Investigations, J<l67, Marine Mamm<ll Biological
Laboratory, S"atll(~, Wash.

~ In addition, 16 <1dult fenl;de~ were freeze branded on I<itovi Rookery with letter "U" and "S"
instnll11ents on the forearn1, shoulder, chest, '1nd rWllp.

'!! 1'01' system of identification symbols used, see }-ur S,'<ll Investigatiops, 1969, Marir.e Mammal
Biological Lahoratory, S.:'attle, W'Ish.
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Table A-13. --Seal pups tagged and p'<lrked. Pribilof I91ar,ds, Alaska, 1964-73

St. f'a ul::t. Gcor~c
Year

Scri(>~ IslandIsla~~ ____ .~.')('ation of tag
- - - - - - Nun10C r - - - - - - -

1964

Q 1-5000 4,')93Eight front flipper
Q 5001-2.SGOO

I,), ')98 -------do. ------

1965

R 1-10000:0.0'-'0 Ldt iront flipper
Markf'd

10. 007 N 0t tagged
Ma rkcd

la, 080 ---do, ---

1966

5 1-2500 2.499Lf'ft frent flipper
S 2501- I2S00

!O,OOO Right fro"t flipper

Ma rhed

9,57R Not tagged

I\la rked

2, 503---do, ---

1967

1 9-250C 2,492Right front n.ipper
T 5001·J5l100

9.980 -----du. --------

1968

U 1-2'.00 2,475Left fr<,ot flipper
U 2501-12'jOO

9.200 ------do. ------

1969

Ma rked 20,0('0 Not tagged

M;: rked

5,000----do. --

1')70

t-.1arked 20.C::0 Not tagg·.'d

Ma rked

5,000----d0.--

1971

Marked 19,995 Not tagged

Ma rkNl

5,000----do. --

1912

Ma rked 20,019 Not tagged

Marked

5,000---do. ---

1973

Harked 20,000 Not tagged

Markcd

5,000---do. ---
Ch~ckn)(\rks or n1arks

Tip of right front flippe r sliced off
Do,

"V" 11l)tch near tip left front nipper
"V" notch near tip ri.ght fron: flir/per
Tip of 1st digit (hig toe) on r;~ht
hind flipper sliced "fj

Tip of left front flipp<or d:ced oif
Tip of 2<1 digit ,>I, right hind flipper
sliced "ff

Tip ',f 3d digit on right hind I1ipper
s!iced off

Tip of 2d di~it on left hind flipper
sliced off

Tip of rigU from Hipper sliced off
Do.

"\''' notch near tip Idt front flipper
J)o.

Tip 0: 1st dis:it (l.;i~ tU('; ~j=-. lcfl1d.nd
flipper slicN! "ff

Tip oi ht dir,tl (big toe) on righ' hind
fEpper .liced off

Tip of ?d degit 011 left hind Hippe,
SHCf'(i off

Tip ()f 2d ~igit un .l'ight hir,o flipper
f;li('ccl of!

Tip of 3d digit <'11 left hi"d tl'.P?<'r
diced off

Tip (of .Id digit "n ril:ht hiood !l 'pper
flli ("('11 l..1~f

Tip C'f 1st uit;it (I.•i~ t(}I!) G!l rig:lt hino
flipper diced off

Tip of 1st Gigit (big toe) 011 leit hind
fiip;:>c l' "liced off

T~p of ?d digit or. ri.ght hind f~ippcr
sliced off

Tip of 2<1digit on left hiLd fEpper
s~,~cd l.1ff
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Tab), /''..·-11. --L\'ciJrd of LlgS applicd~jL() nla1~ seal:; :-cle('l<~l1
2.~··'> ('~!rli})~~; a,ld as 2.-YCCl r-nlc1s on t:J1(> ba~is of

J;"'dy ]r;l1gth or si"c, St. Pa,llIsla1.J, 19(.!-(.3
c\ n d 19 (, 5 .. "I I

Ag(' (:·Icgory Tag Tag Effccti':-::
an,1 \T:'" t' r:(.·cics 11nn'\11(:r 1:,':\.~'c}J

_____ . ,_.~ .. __ .__ ._._. __ .0_-. . .. .. _---"'). __ .. .__

I\.. - . _ .•

i....;1·1~·!J.ne.:t·

19 (,j

19 G3

196'i

J ';il,"/

]9(,8

---------_.

iv1

]··lO007S'1

N

5000]·SlOOO929

0

500 0]-.')1:)()0799

In.

1- 1000991

, c'

20001-215001 , -19 ~)1.:J

11'

1··1500'I") .-(J.J :)

IU

2000]·-215007::/),

A.£. ~...J._

196(,

19G'1

A(~c:: J.?.._\ .•.. _-------

2S

!.T

2U

30001-3!500

1··1500

30001-31500

1,220

1') .( I
__ ••. • ._. " U -.. • • .__ • • _

IV 1·3·13]3.1 I ()

lW

1-,10003,779

lY

1- loro~, • (H) 1.

11 J·>'1.cl s~:,jl '.\:.'\~:, (:{.Hi:)le tat'l"cd; (jJIC t;)~f \':a~i (I.~I :·~cl!l.'d d.t ihe j)(i.! ..·J.;ne. -.' ~,~.~.. '-)

or C;:HJI frot)!. flip:,.;.'· ... :·,c:forc F)71, ,:<:",]:; \.'ith 1;.11',:' !:,;iL !l;H"i 1}'::C')1 ,d\::I(·h •."(]
at <-1['.{.'~; :i-·j !"'n-,l:I'. "l':::t a~cr' l-? yc;:rs \',ere r:;i\'ci. ::n addii:io,-,al tag.

7../ '1'.)[;,.' 11111111('1' (.[ scal~·; f,,1f),!(~d '.,:j~hjn Ui(; ;'C'J-iCf;.~- '.", ,
::i/ )\:/;o.JI.' c\nd [(':",11c <:('aJ:-; ',':,'1'<: intentionally !;L!):fCd in 11)(. \. 19(,2,__ - I •••

19(,3, ~'J'd ]()(,:-).j·'r(~];' lr)(.() fo 19'71, only n)a1e sc;:;::; wer'.~ S{~I('('i.,.(!

for t;"t ~)"g i. (1 ~~
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Table A-IS. - -Marked, tagged, and lost-tag male seals recovered,
by age, St. Paul Island, 25 June to 28 July 1973

Mark or tag series Age
Years

Marks Lost Grand
or tags tags.!.! total
------------Number------------

Hind flipper (LI-I3)Y
Hind flipper (RH3)Y
Hind flipper (LH2)2/
Hind flippe r (RH2)Y
Hind flipper (LH l)Y
Hind flipper (RHl)Y

U
T

2
2

3
3
4
4
5
6

40
9

813
40

655
60

3 7
1

40
9

813
40

655
60
10

1

.!.! Seals that had lost their tags but were recognized by a marked
flipper.

2/ Seals not tagged but marked by removing part of a flipper-
tip of first digit left and right hind flipper (LH 1, RH1), tip of second
digit left and right hind flipper (LH2, RH2), and tip of third digit left
and right hind flipper (LH3, RH3).
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Table A- 16. --Tag recoveries.!) from males that had been
selected and tagged as yearlings in previous

years, St. Paul Island, 1973

Year tagged
and tag series

1969
IV

Age when:
Tagged Recovered
Years Years

~/Unknown

Tot al
Number

1

1970
lW
lW
lW
lW

1971
lY
lY
lY
lY

1
2
3

1
2

3

4
5

2/ 6
- Unknown

3
4
5

~/Unknown

49
33

2
2

49
377

15
22

!J In addition to the seals listed, 136 males that had lost both
tags were taken.

?J The tags were recovered but age could not be determined
because the flippers or the heads were separated from the carcasses
during the skin-stripping process.
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Table A- 17. --Soviet tags recovered in the United States kill of fur seals, St. Paul Island, 25 June to 28 July 1973
Island

Roo ke ry
Tag

ofof
Date

number AgeSextag gin grecovery
Years

12 July

EM-1925, EM 19262MMednyZapadni
27 July

EM-6203 2MMednyReef

23 July

CB-220 3M BeringNortheast Point
25 July

CB -43 73 3MBeringT olstoi- Zapadni Reef
26 July

CB -4505 3MBeringZapadni
25 July

CB-7214, CB-72283M BeringTolstoi-Zapadni Reef
23 July

CB-7313, CB-73373MBeringNorthea st Point
29 June

CB-8337, CB-83853M BeringReef

5 July

CM-32 7, CM-3283MMednyZapadni
26 July

CM-6439 3MMe dnyZapadni
19 July

CM- 7897 3MMednyZapadni
23 July

CM-8061 3MMednyNortheast Point
26 June

CM-8991 3MMednyPolovina

12 July

BB-2988 4MBeringZapadni
9 July

BB -3472 4MBeringNortheast Point

25 June

BM-323, BM-3244MMednyNortheast Point
6 July

BM-9516 4MMednyReef
12 July

BM-9595 4MMednyZapadni

16 July

BT-4266 4MRobbenNortheast Point
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Table B-l. --List of chart units occupied by a research vessel
in eastern Bering Sea, 18-31 July 1973, showinghours in unit, seals seen per hour, and numberof seals seen and collected!.!

Hour s

Seals
in

seen per Seals

Square

unithour SeenCollected
Number

NumberNumberNumb e r

H137-V294

1.82.2 43
H137-V295

3.01.6 51
H137-V296

4.01.0 43
H 138- V295

1.93. 1 60
H 138- V296

1.30.7 10
H141-V307

5.917.9 10645
H 142- V308

1.626.2 421
H 142 - V309

1.87.2 133
H143-V310

1.83.3 60
H 144- V310

7.54.6 3517
H 144- V318

0.96.6 63
H 144- V319

1.52.0 32
H 144- V320

1.64.3 75
H145-V310

1.83.8 76
H 145- V320

6.67.2 4825
H145-V321

8.87.6 6729
H 145- V322

3. 13.8 126
H 145- V323

0.92.2 22
H 145 - V324

1.66.8 113
H 145- V325

1.63.7 62
H146-V318

0.20.0 00
H146-V319

0.40.0 00
H 146- V320

0.80.0 00
H146-V321

3.25.6 183
H 146 - V323

0.72.8 21
H146- V325

1.73.5 63
H146-V330

1.62.5 40
H 147 - V3 12

0.310.0 30
H 147 - V313

0.20.0 00
H147-V321

2.53.2 84
H147-V326

1.82.2 40
H147-V327

1.05.0 51

!.! See footnote at end of table.
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Table B-l. - - List of chart units occupied by a res earch ve s sel in eastern Bering Sea,
18-31 July 1973, showing

hours in unit, seals seen per hour, and numberof seals seen and collected.!.L-Continued

Hour s

Seals
In

seen per Seals

~uare

unithour SeenCollected
Number

NumberNumberNumbe r

H147-V328

2.06.5 135
H147-V329

3.05.6 173
H147-V330

2.05. 5 111
H148- V311

2.42.5 60
H148-V312

2.54.8 121
H 148- V313

0.72.8 20
H 148- V314

1.00.0 00
H 148- V326

0.91. 1 10
H 148- V329

0.85.0 42
H 148- V330

1.72.9 52
H151-V308

0.91. 1 10
H151-V309

0.92.2 20
H151-V310

1.01.0 10
H151-V311

0.63.3 21
H151-V312

0.80.0 0a

H 151- V313
0.71.4 1a

H151-V314
0.72. 8 20

H152-V315
0.80.0 0a

H152-V316
3.04.0 126

}j The base chart is USCGS No. 8802. The sides of each unit
are 10 minutes of latitude by 10 minutes of longitude. The units
are located by a system of vertical column and horizontal row
numbers. Vertical column numbering begins at the lower right
corner of chart (fig. 7 ) and horizontal row numbering begins at
the lower left corner.
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Table B-2. --List of chart units occupied by a research vessel
in eastern Bering Sea,

1-31 August 1973, showing

hours in unit, seals see1rer hour, and number of
seals seen and collected-
Hours

Seals
in

seen per Seals

Square

unithour SeenCollected
Number

NumberNumberNumber

H134-V297

0.25.0 10
H 134- V298

1.09.0 90
H135-V298

1.210.8 130
H 135- V299

0.36.6 20
H 136- V299

1.215.0 180
H137-V299

0.316.6 50
H137-V300

0.818. 7 150
H138-V300

0.74.2 30
H138-V301

0.45.0 20
H139-V301

1. 120.0 220
H 139 - V302

0.215.0 30
H 140- V302

1.23.3 40
H141-V302

0.33.3 10
H141-V303

0.86.2 50
H141-V305

1. 15.4 60
H141-V306

O. 10.0 00
H 142 - V303

0.711. 4 80
H 142 - V304

0.514.0 70
H142-V306

0.74.2 30
H 143 - V304

0.215.0 30
H 143- V306

0.72.8 20
H 143 - V307

0.225.0 50
H 143- V308

0.82.5 20
H 143 - V309

0.20.0 00
H 144- V309

0.812.5 100
H 144- V310

0.528.0 140
H 144- V312

0.20.0 00
H 144- V313

1.05.0 50
H 144- V314

0.810.0 82
H144- V315

2.95. 1 153
H 144- V318

2.06.0 124
H 144- V319

2.24.0 95

U See footnote at end of table.
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Table B-2. --List of chart units occupied by a research vessel
in eastern Bering Sea, 1-31 August 1973, showing

hours in unit, seals seen fer hour, and number of
seals seen and collected!..- -Continued

Hours

Seals
in

seen per Seals

Square

unithour SeenCollected
Number

NumberNumberNumb er

H 144- V320

0.58.0 41
H 144- V321

0.83.7 31
H145-V308

0.52.0 10
H145- V309

1.18. 1 95
H145-V310

2.66. 1 165
H145-V311

0.83.7 30
H145-V312

0.532.0 160
H145-V315

1.33.0 41
H145-V316

1.88.8 164
H145-V317

2.44. 1 104
H 145- V318

3. 15. 1 167
H145-V319

2.06.0 125
H 145- V320

0.61.6 10
H145-V321

2.45.8 145
H145- V322

2.24.5 104
H 146 - V309

1. 16.3 73
H146-V310

2. 15.7 128
H146-V311

1.26.6 81
H146-V312

4.46.3 283
H146-V313

3.09.3 284
H 146- V314

2.36.0 143
H146-V315

0.33.3 10
H 146- V318

0.20.0 00
H 146- V3 19

o. 110.0 11
H 146- V320

0.25.0 10
H 146- V321

0.47.5 31
H 146 - V322

0.54.0 20
H 146- V323

2.75.9 165
H 146- V324

5.64.6 2612
H 146- V325

4.75.7 279
H 146- V326

2.87. 1 2010
H 146- V327

0.94.4 42

U See footnote at end of table.
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Table B-2. - -List of chart units occupied by a research vessel
in eastern Bering Sea,

1-31 August 1973, showing

hours in unit, seals seen rer hour, and number of
seals seen and collected.!:.. - -Continued

Hour s

Seals
In

seen per Seals

Square

unithour SeenCollected
Number

NumberNumberNumber--
H147-V313

0.66.6 40
H147-V314

0.83.7 30
H 147 - V322

0.25.0 10
H147-V323

3.03.6 118
H147-V324

1.05.0 54
H147-V325

1.03.0 32
H147-V326

3.06.0 188
H147-V327

2.53.6 92
H 147 - V329

4.05.2 218
H147-V330

1.35.3 73
H 148- V315

0.542.0 210
H 148- V320

0.25.0 10
H 148- V321

0.88.7 73
H 148- V322

1. 12.7 30
H 148- V323

2.22.7 63
H 148- V328

3.96. 1 246
H 148- V329

0.20.0 00
H 148- V331

3.43.8 133
H 148- V332

1.53.3 54
H 148- V333

1.83.3 61
H 149- V323

2.88.9 257
H 149- V324

0.40.0 00
H 149- V325

0.70.0 00
H 149- V326

0.50.0 00
H149- V327

0.71.4 10
H 149- V328

1. 11.8 21
H 149- V329

2.43.3 83
H 149- V330

0.80.0 00
H149-V331

0.70.0 00
H 149 - V332

0.82.5 20
H 149- V333

1.21.6 21
H 149 - V334

0.54.0 21

Y See footnote at end of table.
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Table B-2. --List of chart units occupied by a research vessel in eastern Bering Sea, 1-31 August 1973, showing
hours in unit, seals seen rer hour, and number of
seals seen and collected~ - -Continued

Hour s

Seals
In

seen per Seals

Square

unithour SeenCollected
Numbe r

NumberNumberNumber

H 150- V313

1.53.3 52
H 150- V323

1.83.3 65
H150-V324

0.40.0 00
HlS0-V327

1.33.8 51
H 150 - V328

2.45.4 132
H 151- V313

1.20.8 11
H151-V324

0.58.0 41
H151-V325

0.54.0 20
H151-V326

0.75.7 40
H151-V327

1.77.0 125
H151-V328

0.85.0 40
H 152 - V307

0.20.0 00
H152-V308

0.40.0 00
H152-V309

0.70.0 00
H152-V310

0.83.7 30
H152-V311

0.63.3 20
H152-V312

0.52.0 10
H152-V313

1.52.6 40
H152-V314

0.60.0 00
H152-V315

0.20.0 00
H 152 - V325

0.83.7 31
H 152- V326

1. 16.3 73
H152-V327

1.65.0 82
H 152- V328

1.87.2 131
H153-V327

0.74.2 31
H 153- V328

1.03.0 30
H 153 - V329

0.30.0 00
H 154- V313

1.80.0 00
H 154- V322

0.52.0 10
H 154- V329

0.42.5 10
H 154- V330

1.82.7 51
H155-V313

1.00.0 00

!! See footnote at end of table.
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Table B-2. --List of chart units occupied by a research vessel
in eastern Bering Sea,

1-31 August 1973, showing

hours in unit, seals seen rer hour, and number of
seals seen and collected~ - -Continued

Hour s

, Seal s
in

seen per Seals

Square

unithour SeenCollected
Numbe r

NumberNumberNumber- --
H155-V321

3.24.0 133
H155-V322

4.44.5 2014
H155-V323

1.05.0 51
HISS - V324

0.85.0 42
HISS - V325

0.83.7 31
H 155- V326

1.82.2 42
H 155- V328

1.01.0 10
H 155- V329

1.25.8 74
H156-V313

1.00.0 00
H156-V319

1.20.8 11
H 156- V320

1. 12.7 32
H156-V321

0.92.2 21
H156-V322

0.250.0 103
H 156 - V324

2.83.9 115
H 156 - V325

1. 14.5 50
H 156- V326

1.63.7 62
H156-V327

O. 50.0 00
H 156 - V328

1.32.3 32
H 156- V329

1.03.0 32
H157-V313

1.50.0 00
H157-V315

0.70.0 00
H157-V316

0.60.0 00
H 157 - V317

0.60.0 00
H157-V318

0.80.0 00
H157 - V319

1.25.8 71
H 157 - V324

1.45.0 70
H157-V325

0.83. 7 32
H157-V327

1.45. 0 72

U The base chart is USCGS No. 8802. The sides of each unit
are 10 minutes of latitude by 10 minutes of longitude. The units
are located by a system of vertical column and horizontal row
numbers. Vertical column numbering begins at the lower right
corner of chart (fig. 8 ) and horizontal row numbering begins at
the lower left corner.
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Table B - 3.- -List of chart units occupied by a res earch ve sse1
in eastern Bering Sea,

1-11 September 1973,
showing hours in unit, seals seen per hour, andnumber of seals seen and collected!J

Hour s

Seals
in

seen per Seal s

Square

unithour SeenCollected
Number

NumberNumberNumber

H 144- V311

0.86.2 51
H145-V311

1.89.4 1712
H146-V312

4.410.9 4822
H 146 - V313

0.810.0 85
H 147 - V3 13

0.86.2 53
H149-V327

1.214. 1 1712
H150-V324

1.210.8 137
H150-,V325

1.510.0 157
H150- V326

0.36.6 20
H150-V327

2.217.2 3823
H 150- V328

0.748.5 340
H 150- V329

2.722.5 6122
H 150 - V330

1.37.6 107
H151-V330

1.25.8 74
H151-V331

2.610.3 2711
H151-V332

0.75.7 43
H152-V332

2.65.3 143
H 153 - V333

2.68.4 2213
H154-V319

3.021.6 654
H 154- V320

1.05.0 52
H154-V321

0.25.0 10
H154-V333

2.86.4 1813
H 155 - V319

2.040.0 802
H 155- V321

2.211. 8 268
H155-V327

0.63.3 20
H 155- V328

1.04.0 42
H 155 - V329

0.95.5 53
H 155- V330

0.82.5 22
H 155- V333

0.75.7 40
H155- V334

1.23.3 41

!! See footnote at end of table.
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Table B-3. --List of chart units occupied by a research vessel
in eastern Bering Sea,

1-11 September 1973,
showing hours in unit, seals seen per hour, andnumber of seals seen and collected!!--Continued

Hour s

Seal s
in

seen per Seals

Square

unithour SeenCollected
Number

NumberNum be rNumber

H156-V319

1.222.5 27a
H 156 - V320

0.316.6 5a
H156-V321

2.75.9 1610
H 156 - V322

0.65.0 3a
H156-V326

0.56.0 31
H156-V327

0.20.0 aa
H 156 - V330

0.210. a 21
H156-V331

1.04.0 42
H156-V332

0.82.5 2a
H156-V333

1.21.6 2a
H156-V334

0.94.4 43
H 156 - V335

0.52.0 1a
H157-V319

3.09.3 289
H 157 - V320

1.010.0 104
H 158- V320

1.25.8 71

ij The base chart is USCGS No. 8802. The sides of each unit
are 10 minutes of latitude by 10 minutes of longitude. The units
are located by a system of vertical column and horizontal row
numbers. Vertical column numbering begins at the lower right
corner of chart (fig. 9 ) and horizontal row numbering begins at
the lower left corner.
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Table B - 4. - - Total seals shot, percentage collected, wounded and lost,
and killed and lost between California and the Bering Sea, 1958-73

Total
seal s

Seals shot
Year

shotCollectedWounded and lostKilled and lost
Number

NumberPercentNumberPercentNumberPe rcent-
1958

2,0601,50373.030214.625512.4

1959

2, 1501,54872.031614.728613.3

1960

2,0071,49574.527113.524112.0

1961

1,6521,35281. 817610.71247.5

1962

1, 7941,48382.71789.91337.4

1963

1, 7001,35579.720211. 91438.4

1964

1,04888384.3979.3686.4

1965

51441981.5509.7458.8

1966

58944475.47813.2 6711. 4

1967!!

181
13272.92714.9 2212.2

19682/

1,000
83083.0666.610410.4

1969

41733480. 1419.84210. 1

1970

55240573.47814. 16912.5

1971

46035376.7449.66313.7

1972

32025780.3195.94413.8

1973

85067579.4566.611914.0

Total

17,29413,46877.92,00111. 61,82510.6

!! Includes 16 days during November and December 1966. 2/ Includes 25 days during November and December 1967.
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Table B-5. --Total seals sighted, collected, wounded and lost, and killed

and lost between California and the Ber ing Sea,
1958-73

Total
seal s

Sighted seals
Year

sighted!.!Collected
Wounded and lostKilled and lost

Number
NumberPercentNumberPercentNumberPercent

1958

7,0241,50321. 43024.32553.6

1959

5,9191,54826.23165.32864.8

1960

6,2871,49523.82714.32413.8

1961

3,4151,35240.01765.21243.6

1962

6, 1111,48324.31782.91332.2

1963

5, 7901,35523.42023.51432.5

1964

2,86488330.8 973.4682.4

1965

1,62741927.8 503. 1452.8

1966

2, 70444416.4 782.9672.5

1967Y

897
13214.7 273.0222.5

1968:U

2,587
83032. 1662.61044.0

1969

1, 13633429.4 413.6423.7

1970

1,98340520.4 783.9693. S

1971

1,32335326.7 443.3634.8

1972

84925730.3 192.2445.2

1973

2,38667528.3 562.31195.4

Total

52,90213, 46825.42,0013.81,8253.4

!.! Not all seals sighted are hunted.
2/ Includes 16 days during November and December 1966.3/ Includes 25 days during November and December 1967.
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Table B- 6 . --Number of seals per group among 2,430 seals
sighted in the eastern Bering Sea, 26 June to 16 September

1973

Number of
seals ingroup

GroupSeals
Number

NumberPercent

1

1,4231,42358. 6

2

30761425.3

3

8224610. 1

4

19763. 1

5

2100.4

6

318O. 7

7

2140.6

9

190.4

10

220O. 8

Total

1, 8412,4,30100.0

Note: These numbers do not include a sighting of 393 seals
(actual count) around the vessel at 0650 on 21 July, nor an estimated
100 - 150 at 0700 on 4 September.
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Table B - 7 . - -Number of seals collected, and number collected per
boat-hunting day, by 10-day periods, !J eastern BeringSea,

18 July to 11 September 1973

Boat

Seals collected
hun tin g

Seals collectedper boat-
Peri od

daysYMalesFemalesTotalhunting day
----------------------Number---------

NumberPercent

18-20 July

1. 0025 70.7 1.0

21-31 July

8.501416818221.427.0

1-10 Aug.

7.5015698411. 212. 5

11-20 Aug.

3.25533 3811. 75.6

21-31 Aug.

6.751812214020.720. 8

1- 10 Sept.

5. 501919821739.432.2

11 Sept.

0.2506 624.0 0.9

Total

32.75736012'67520.6
100. 0

U The first and last periods were less than 10 days.

2/ A boat-hunting day is a day in which a vessel is used for 8 hours
or more; units of boat-hunting days are 0.25, 0.50, 0.75, and 1. 00.

~ Total includes one female collected 1 July.
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Table B-8 . --Number of seals seen, and number seen per boat-
hunting day, by 10-day periods, ij eastern BeringSea,

18 July to 11 September 1973

Seals

Seals
Boat -

Tot a1seen perseen per
hunting

sealsboat-hunting10-day
Period

da ys Yseendayinterval
-------------Number--------------

Percent

18-20 July

1. 002020.0 1. 1

21-31 July

8.5051360.429. 1

1-10 Aug.

7.5029839.716.9

11-20 Aug.

3.2512438.2 7.0

21-31 Aug.

6.7536253.620.5

1-10 Sept.

5.5043078.224.4

11 Sept.

0.251872.0 1.0

Total

32.751,76553.9100.0

ij The first and last periods were less than 10 days.

?:J A boat-hunting day is one in which a vessel is used for
8 hours or more; units of boat-hunting days are 0.25, 0.50, 0.75,
and 1. 00.
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Table B- 9 . --Monthly mean lengths of nonpregnant female seals collected 11
pelagically by the United States in the Bering Sea, 18 July to 11 September 1973-

July

AugustSeptemberCombined length
Mean

MeanMean Standard

Age

Seal slengthSealslengthSeal slengthSeal sMeandeviation
Years

Number Cm.NumberCm.NumberCm.NumberCm.Cm.

2

--497.5 6101.0 1099.64.35

3

1112.0 14107.421106.636107. 15.04

4

3112.314113.616113. 133113.24.89

5

1106.0 5112. 611114.5 17113.56.15

6

5122.6 5120.6 3120.7 13121. 43.75

7

4125.0 3122.3 1116.0 8122.9 5.59

8

1128.0 1123.0 -- 2125.5

9

4120.3 1116. 0 1130.0 6121.2 5.49

10

1124.0 2120.5 1128.0 4123.3

11

-- 1120.0 -- 1120.0

12

2126.5 -- 1131.0 3128.0

13

1123.0 1125.0 -- 2124.0

16

-- -- 1127.0 1127.0

18

-- 5129.6 -- 5129.6 5.46

20

-- -- 2130.5 2130.5

Unknown -

-1112. 0 -- 1112.0- --
Total

23 5764144

!! Includes one 8-year-old seal collected 1 July 1973.
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Table B-I0. - -Monthly mean weights of nonpregnant female seals collected 1/
pelagically by the United States in the Bering Sea, 18 July to 11 September 1973-

July

AugustSeptemberCombined weight
Mean

MeanMean Standa rd
Age

Sealsw~ightSealsweightSeal sweightSealsMeandeviation

Years Number .!S.&.:.

Number..!S&Number.!S.&.:.Number.!S.&.:.JS&

2

-- 417. 3619.31018.52.27

3

126.01422.62121.43622.03.54

4

326.31426.41625.83326. 13.96

5

126.0 524.21127.51726.53.32

6

532.4 530.4 334.0 1332.02.45

7

433.8332.7 124.0 832.14.45

8

135.0 134.0 -- 234.5

9

434.0 131. 0132.0 633.23.49

10

133.0 230.5 146.0 435.0

11

-- 132.0 -- 132.0

12

239.5 -- 141.0 340.0

13

134.0 130.0 -- 232.0

16

-- -- 143.0 143.0

18

-- 545. 8-- 545.87.09

20

-- -- 244.5 244.5

Unknown -

-125.0 -- 125.0- --
Total

23 5764144

ij Includes one 8-year-old seal collected 1 July 1973.
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Table B- 11. - -Monthly mean lengths of post partum female seals collected

pelagically by the United States in the Bering Sea, 18 July to 11 September 1973
July

AugustSeptemberCombined length
Mean

MeanMean Standard
Age

SealslengthSealslengthSeals1en gthSealsMeandeviation
Years Number

Cm.NumberCm.NumberCm.NumberCm.Cm.--
4

1123.0 4114.8 1121. 0 6117.26.74

5

6119.714114. 56118.826116.75.64

6

18119. 121120. 115121. 954120.36.96

7

16121. 322120.620123.958121. 95.13

8

19121. 316124.814122.049122. 74.40

9

19122.817124.415123.751123.65.33

10

14125.012123.817125.643124.94.87

11

12124.811126.216126.639125.94.04

12

11125.216125.89124.236125.25. 11

13

9125.012125.08125.529125. 16.72

14

8122.0 5126.4 7125.720124.45.80

15

6129.5 8125.9 5126.219127. 18.21

16

5125.4 6127.0 6126.317126.38. 59

17

4126.8 -- -- 4126.8

18

1127.0 -- -- 1127.0

19

-- 2132.5 -- 2132.5

Unknown -

--- 1117.0 1117.0- ----
Total

149 166140455
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Table B-12. --Monthly mean weights of post partum female seals collected

pelagically by the United States in the Bering Sea, 18 July to 11 September 1973
July

AugustSeptemberCombined weight
Mean

MeanMean Standard
Age

Sealswei ghtSealsweightSealsweightSealsMeandeviation

Years Number ~

Number..!S&.Number~Number.!S.&.~

4

128.0426.3135.0628.07. 18

5

631. 81427.8631.52629.66.20

6

1829.32132.31533.55431. 74.99

7

1630.42231.92035.85832.85.41

8

1932.61635.31437.34934.84.27

9

1933.81737.41536.25135.74.68

10

1434.01237.71737.44336.34.82

11

1236.91138. 51640.03938.64.37

12

1135.81639.9939.63638. 65. 76

13

834.91239.9840.82838.76.63

14

834.4537.2739.42036.95.81

15

642.3840.9541.41941. 53. 84

16

539.2643.0545.01642.46.26

17

439.8-- -- 4
39.8

18

137.0-- -- 137.0

19

-- 248.0-- 248.0

Unknown -

--- 1
29.0129.0-- ------

Tot al

148 166139453
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Table B-13. --Monthly mean lengths of male seals collected pelagically by the
United States in the Bering Sea,

18 July to 11 September 1973

July

AugustSeptemberCombined length
Mean

MeanMean Standa rd
Age

SealslengthSealslengthSealslengthSeal sMeandeviation
Years Number

Cm.NumberCm.NumberCm.NumberCm.Cm.--
2

3104.312106.74105.519106. 13.87

3

7113.615111.910116.332113.76.51

4

5123.4 9123.7 4121. 318123. 16.92

6

-- 1141. 0 -- 1141. 0

7

1146.0 -- -- 1146.0

8

-- 2166.0 1181.0 3171.0- ----
Total

16 391974
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Table B-14. __"Monthly mean weights of male seals collected pelagically by the
United State s in the Bering Sea,

18 July to 11 September 1973

July

AugustSeptemberCombined weight
Mean

MeanMean Standa rd

Age

Sealswei ghtSealsweightSealswei ghtSealsMeandeviation
Years Number

~Number~Number~Number~~

2

321.0 1222.3 421.51921.92.60

3

726.7 1425.41031.93127.87.22

4

534.4 931.9 436.51833.69.01

6

-- 165. 0 -- 165.0

7

165.0 -- -- 165.0

8

-- 2105.0 1135.0 3115.026.46- ----
Total

16 381973



Table B-15. --Monthly mean lengths and weights of pregnant
female seals collected pelagically by the United
States in the Bering Sea, 18 July to 11 September 1973

July
Mean

Mean
Age

Sealslengthweight
Years

NumberCm.~

5

1119.040.0

10

1129. 046.0--
Total

2

91



Table B-16. --Monthly mean lengths and weights of fur seal fetuses
collected pelagically by the United States in the Bering

Sea, 18 July to 11 September 1973

92

Period

11-20 July

Male Female
Mean

Mean MeanMean
Fetuses

lengthweightFetuseslengthweight
Number

Cm..!S&NumberCm.~

2

59.85.2



TaIJ1e B-17. --Prp;::r,ancy ":"at~s d :cnnte s(,,,ls collp,-,ed peJ;;gk:tay I))' thp United Sta;;cs i:1 the ea"t~rn Bering'Sea,
18 J\Jl~' tc. 11 Seplen1fJi.:r J97j

-----------------.-----------.--------------.--------- ..---------.-- --.-------.---.-----------

Seut~l~t,e rJulv
.~c 5,-als _ Pre'7aant

Y~:l.rs :'\'un1hcr Numbe~ .Pt.!rr.ent

_____ A_~::."_;t _
~cl,}_s ~la.nt _.Seals
i'\t:mbc-r ;\f:!mber Percent KJ.'~1ber

P rn.gn:tnt
~t:.!nber Percent

14 -0.021-0.0

J9

421.01'115.9

19

1473. "7176."5.3

26

2180. '118i583.3

25

7.288.021;~O'1';.2

1 ~

16'14. 1~,~.L·~i.OLi.O• I

i3

17')4.. 4io151.).0

14

12fi5.718179-1:.4

i2

11('. -16It)lOC.O,'.L. (

16

1 '100.0iO'190.0.0

1~

I?<;2.3S.'JFi(l.O

S

5iOO.O 77100.1)

a

s100. 0 :;5100.0

\".J

6100.0 7b85.73 1-O. "

4

4125.0

5

R787.5

.J

')?1878.3.oJ

-;

701(.:-)0.0

S

20U
,')

9~.0

9

231(;82. (:

10

If)IStr=jo ,S

11

12121('8.0

11

131134.6

13

Jr''}')0.C"
14

88[.JO .•.

15

66100.0

16

55100. J

J7

44100 _.J

18

11100.0

19 ::0Unknown

5

z ?

0.0

100. "

a.1)

~
<.. 0.0

100.0
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Table B-18. --Reproductive condition of female seals collected pelagically
by the United States in the eastern Bering Sea,

18 July to
11 September 1973

Mature
Sample

Ovulated

Nonpregnant!!

Not

Age

sizeImmaturePregnant ovulated

July

3
1 1

4
4 3 1

5
8 1 7

6
23 518

7
20 416

8
20 -191 [I-A]

9

23 -19- 4

10
16 -15- 1

11
12 -12

12
13 -11- 2

13
10 -9- 1

14
8- 8

15
6- 6

16
5- 5

17
4 - 4

18
1- 1-- Total 174 14151 1 8

August

2
4 4

3
14 14

4
18 14 4

5
19 514

6
26 521

7
25 122 - 2

8
17 116

9
18 117

10
14 -12- 2

11
12 -11- 1

12
16 -16

13
13 -12- 1

14
5- 5

15
8- 8

16
6- 6

18
5- -- 5

19
2- 2

Unknown
11

Total
223 46166- 11

See footnote at end of table.
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Table B-18. --Reproductive condition of female seals collected pelagic ally
by the United States in the eastern Bering Sea, 18 July to11 September 1973--Continued

Mature
Sample

OvulatedNot

Age
sizeImmaturePregnantNonpregnant.!!ovulated

~tember
2

6 6
3

21 21
4

17 16 1
5

17 11 6
6

18 315
7

21 120
8

14 -14

9
16 -15- 1

10
18 -17- 1

11
16 -16

12
10 -9- 1

13
8- 8

14
7- 7

15
5- 5

16
7- 6- 1

20
2- -- 2

Unknown
1- 1-- Tot al 204 58140- 6

July-September

2
10 10

3
36 36

4
39 33 6

5
44 1727

6
67 1354

7
66 658 - 2

8
51 149 1 [I-A]

9
57 151 - I)

10
48 -44 - 4

11
40 -39 - 1

12
39 -36 - 3

13
31 -29 - 2

14
20 -20

15
19 -19

16
18 -17- 1

17
4 - 4

18
6- 1- 5

19
2- 2

20
2- -- 2

Unknown
2__ 1 1

T otal
601 1184571 25

U The nonpregnant ovulated columns include seals that aborted

a conceptus (indicated [number-A] thus).



Appendix C

PERSONS ENGAGED IN FUR SEAL RESEARCH IN 1973

Name Affiliation Work

Permanent employees

George Y. Harry, Jr.
Alton Y. Roppel

Patrick Kozloff
James H. Johnson
Clifford H. Fiscus
William M. Marquette
Robert H. Lander

Hiroshi Kajimura
Gerald A. Sanger
Richard L. Foust
Mark C. Keyes

Lavrenty Stepetin

Temporary employees

MMD Division Director
--do.--

Seal research, Mgmt.& Moni-
toring--do--

Do.
- -dor-

Seal research, behavior
--do- -

Do.
--do--

Do.
ndon

Seal research, population dyn-
amics- -do--

Seal research, pelagic
--do--

Do.
- -don

Do.
- -do--

Seal research, physiology and
medicineSt.

Paul Is. Seal resea rch, Mgmt.& Moni-
resident

toring

Robert E. Atkinson
TerrellC. Newby
Robert L. DeLong
Richard O. Larson
Thomas R. Wilson

Ronald G. Pletnikoff

Perfenia Pletnikoff, Jr.

Anthony Philemonoff

Catherine P. Stepetin
Anna D. Melovidov

Cooperator s

Alvin W. Smith

Richard J. Brown
Robert Crawford
Henry Bray

MMD
--do- -
--do--
- -do--
--do--

Graduate,
Southwestern Col.
Winfield

Student, Alaska
Methodist U.

St. Paul Is.
resident
--don
--do--

NBRL

--do--
--do--
--do--

Seal research, pelagic
Do.Seal research, behaviorDo.Seal research, physiology andmedicineSeal resea rch, Mgmt.

& Moni-
toring

Do. Do.Do.
Do.

Seal research, physiology
and medicine

Do.
Do.
Do.


