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--Three- and four-yvear-old male seals killed, St. George Island, 23 June

to 31 July 1971.
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Table 1. --Kill of male seals, 5.’! by year class, Pribilof Islands, Alaska, 1954-69

10

St. Paul Island St. George Island
Year Age when killed Age when killed Grand
class 2 3 4 D Total 2 3 4 - Total total
------------------ Number---=--cecencccacaa emcs-scscscscccne---Number----------o-on-o Number
1954 2,918 23,473 5..590 554 32, 544 535 6, 651 2,779 162 10, 127 42, 671
1955 1,015 27,863 10, 555 115 39, 548 555 7,246 2, 825 260 10, 886 50, 434
1956 885 10, 671 2,762 532 14, 850 171 2,251 1, 387 218 4, 027 18, 877
1957 2,590 24,283 15, 344 o 42, 990 242 5,098 4,492 244 10, 076 53, 066
1958 1,977 48, 458 14, 149 1, 587 66, 171 431 9,413 3,707 540 14, 091 80, 262
1959 2,820 26,456 14, 184 1, 764 45,224 891 5, 890 4, 690 492 11, 963 57, 187
1960 1,619 14,310 10, 533 1,240 27,702 636 4, 332 2,579 178 7,725 35, 427
1961 1,098 22, 468 12, 046 1,270 36, 882 921 6, 948 2,592 502 10, 963 47, 845
1962 2,539 19, 009 12, 156 1,287 34, 991 1,139 3,736 3,881 392 - 9, 148 44, 139
1963 1,264 25,535 11,785 1,542 40, 126 167 5,586 3,738 406 9, 897 50, 023
1964 3,143 26,991 13,279 1, 469 44, 882 391 7, 622 3, 680 680 12, 373 57,255
1965 2,200 18, 706 10, 565 731 32, 202 740 4, 443 2,204 547 ?,§34 40, 136
1966 1, 673 17, 826 11, 548 1,338 32, 385 443 2, 645 2,274 467 5,829 38,214
lEN’:s".u’%_’Il 2, 640 22,176 12,503 -- 37, 319 411 2,916 2,517 -- 5, 844 43, 163
19682/ 1,725 12, 888 -- -- 14, 613 98 1, 456 -- -- 1,554 16, 167
19692/ 323 1) %3 A 323 32 e = = 32 355
Total 30,429 341,113 157,008 14,202 542, 752 7,803 76,233 43, 345 5,088 132, 469 675,221
Mean 1,902 22,741 11,215 1,092  2/37,731 488 5,082 3,096 391 379,618 3/47, 349
1/ Includes only age 2- to 5-year-old seals taken during the kill of male seals on the Pribilof Islands. From

1956 to 1969, 131 l-year-olds and 892 6-year-olds were taken on St. Paul Island and 20 l-year-olds and 489
6-year-olds were taken on St. George Island. In addition, age was not determined for 4, 319 males taken on St. Paul
Island, nor for 1, 522 taken on St. George Island.

Z_J’ Incomplete returns.

3_} 1967, 1968, and 1969 year classes not included.

.~
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Estimates of the total number of males in July 1971 were 6, 253,
6,375, and 5,713, respectively, for the three methods. The
average to the nearest hundred was 6, 100.

Two ratios were used to estimate the number of harem males:
(1) Assuming that the ratio (counts in July, 1970)/(counts in July, 1971)
on sample rookeries was applicable to all roockeries;

(2) Assuming that the ratio (July counts of harem male s)/(Jﬁly
counts of total males) on sample rookeries was applicable to all
rookeries in 1971.

In this case the estimate of 6, 100 obtained above was used for the
value of total males. The average of the two estimates of harem
males to the nearest hundred was 4, 200.

Ratios used in the foregoing calculations utilize the most
recent relationships among counts, therefore, they should be
reasonably accurate. Estimates made in 1967 and 1968 using

similar methods agreed with complete counts made in 1966, 1969,
and 1970.

Dead Seals Counted That Were Older Than Pups

In 1971, counts of dead seals older than pups on the Pribilof
Islands included 44 males and 128 females, the lowest number for
either sex since the counts were begun in 1965. Canine teeth were
collected from most of the animals and will be used for age
distribution and death rate studies (some seals had lost their
canines). The number of dead animals counted each year since
1965 is given in table 2.

Dead Pups Counted

In 1971, dead pups on the Pribilof Islands were counted
from 20 August to 3 September (table A-12). Dead pups totaled
46, 439 on St. Paul Island and 5,220 on St. George Island, 2.3
and 1. 6 times the respective number of dead pups counted in 1970.
The number of dead pups counted from 1962 to 1971, plus a 5-percent
addition for animals overlooked, is given in table A-13.



12

Table 2. --Dead seals counted that were older than pups,
Pribilof Islands, Alaska,

1965-71

St. Paul Island St. George Island

Year Males Females Males Females Males Females

————— Number----- -----Number----- -----Number-----
1965 158 No count No count No count 158 No count
1966 181 172 41 55 22% 227
1967 108 157 41 28 149 185
1968 98 141 33 22 131 163
1969 94 141 22 29 116 170
1970 52 124 4 53 56 1707
1971 39 91 37 44 128
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Weights of Living Pups

Living pups have been weighed on St. Paul Island about
1 September each year since 1957. The mean weights in 1971
(table 3) were similar to the overall means for all years (table
A-14). Analysis of variance showed a significant difference
between sexes and rookeries (P<0.01l). The purpose of the
weighing program is to determine if the weights of pups are a
reliable indicator of survival. A plot of the total kill of males
from a year class and mean pup weights, however, shows no
relationship for the years 1957 through 1967, the period for which
we have complete data.

Patrick Kozloff and
Ancel Johnson
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Table 3. ~--Mean and variance of seal pup weights, by sex and
rookery, St. Paul Island, 1-3 September 1971

Sex and Sample
rookery size Variance Mean
.Number ' Kg.

Males

Zapadni Reef 100 3.4104 9.3

Polovina 100 4, 1742 10.0

Morjovi 100 2.8706 8.7

Reef 100 3.0625 9.5
All rookeries 400 9.4

Females

Zapadni Reef 100 2.7635 8.2

Polovina 100 4.8049 8.4

Morjovi 100 2.7296 7

Reef 100 | 2.6304 8.0

All rookeries 400 8,1
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PATHOLOGY

From 30 June to 15 August M. C. Keyes and W. B. McGuire
collected 486 dead pups from under catwalks on study areas at
Reef and Northeast Point Rookeries (Marine Mammal Biological
Laboratory, 1970). Of these, 463 were necropsied, and 23 were
discarded as unsuitable for examination because of advanced post-
mortem degeneration.

Tabulation of the primary diagnosesl—/ for pups necropsied
shows that the main causes of death were hookworm disease and
malnutrition, which together accounted for 73.5 percent of the
deaths. Microbial infection, trauma, multiple hemorrhage -perinatal
complex, miscellaneous, and undetermined causes were less
important (table 4).

A comparison of the incidence of these diagnoses over a
5-year period for study areas 1 and 3 (figs. 6 and 7) shows
statistically significant year-to-year variation, particularly for
malnutrition and hookworm disease (table 5a).

Referring to observations of pup deaths on study area 1
from 1964 to 1967 (Marine Mammal Biological Laboratory, 1971)
and observations from 1967 to 1971 (table 5a), peaks in the total
number of deaths have occurred at 3-year intervals, 1965, 1968,
and 1971 (table 5b). These peaks correspond to increases in deaths
from malnutrition in 1968 and 1971, and it is likely that a similar
relationship existed in 1965. 2/ Deaths from malnutrition on study

1/ The cause of death for each necropsy is diagnosed as
primary_, secondary, tertiary, and so on. A specific cause is
designated primary if it is the most serious or if it preceded and
influenced critical changes that eventually led to death. Secondary
and tertiary diagnoses, where indicated, are not tabulated in this
report but are recorded on individual necropsy forms. The
distribution of secondary among primary causes was reported
for necropsies performed in 1966 (Marine Mammal Biological
Laboratory, 1969). .

2/ The study area was cleared at intervals throughout the
season in 1965, but only about 1 percent of the pups were necropsied;
the rest were only counted. However, most of the dead pups counted
and removed were thin and appeared to have died of malnutrition

(Research in fur seal mortality, St. Paul Island, Alaska, 19 July
to 3 September 1965).
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Table 4.--Primary diagm‘;ses}--‘If for causes of death among seal pups, three mortality study areas, St. Paul Island,

30 June to 15 August 1971

Study areas

Reef Rookery Northeast Point
Area 1 Area 2 Area 3
0Old catwalk New catwalk Hutchinson Hill
Primary diagnoses Dead pups Dead pups Dead pups Total
; Number Percent Number Percent Number Percent Number Percent
Malnutrition 46 371 18 24.7 92 31.8 156 B2l
Hookworm disease 28 22.6 32 43.8 141 48.8 201 41,4
Infection (microbial) 10 81 6 8.2 14 4,8 30 6.2
Enteritis (4) (3.2) (2) (2.7) (7) (2.4) (13) (2.7)
Navel (2) (1. 6) (2) (2.7) (2) (0.7) (6) (1.2)
Pleuritis (0) (0. 0) (1) (1.4) (5) (L.7) (6) (1.2)
Pneumonia (2) (1.6) (0) (0.0) (0) (0. 0) (2) (0. 4)
Abscess Tq2) (1.6) (0) (0. 0) (0) (0.0) (2) (0. 4)
Peritonitis (0) (0. 0) (1) (1. 4) (0) (0. 0) (1) (0.2)
Trauma 5 4.0 0 0.0 6 21 11 el
Bite wounds (1) (1.6) (0) (0.0) (3) (1.0) (4) (0. 8)
Skull fracture (0) (0.0) (0) (0.0) (1) (0. 4) (1) (0.2)
Liver rupture (4) (3.2) (0) (0. 0) (2) (0.7) (6) (1.2)
Multiple hemorrhage -
perinatal complex 6 4.8 2 P T 2.4 15 3.1
Miscellaneous 5 4,0 1 1.4 11 3.8 17 35
Stillborn (5) (4. 0) (1) (1.4) (7) (2. 4) (13) (2.7)
Hernia (0) (0. 0) (0) (0.0) (1) (0. 4) (1) (0.2)
Dystocia (0) (0.0) (0) (0. 0) (1) (0. 4) (1) (0.2)
Meconium impaction (0) (0. 0) (0) (0. 0) {1) (0. 4) { &) (0.2)
Aspiration pneumonia (0) (0. 0) (0) (0. 0) (1) (0. 4) (1) (0. 2)
Undetermined s 12.4 6 8.2 12 4,2 33 6.8
Unsuitable for :
examination 9 w3 8 11.0 6 2. 23 A AT
Total 124 100.0 T3 100.0 289 100.0 486 100.0

1/ See footnote 1/ in text.
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Figure 7. --Percentage of pups that died of various causes, Reef Rookery study area 1, and
Northeast Point study area 3, 1967-71, St. Paul Island.
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Table 5a.--Primary diagnoses for causes of death among seal pups, three mortality study areas
combined, a 5-year summary (1967-71), St. Paul Island

Primary
diagnoses 1967 1968 1969 1970 1971 5-year totals
———————————————————— Number-=----=--=-=ccec-c-oo Number Percent

Malnutrition 12 181 56 55 156 520 33.2

Hookworm disease 37 64 58 105 201 465 29.7

Microbial infection 20 20 24 11 30 105 6. %

Multiple hemorrhage-

perinatal complex 33 19 11 7 15 85 5.4

Trauma 16 21 13 9 11 70 4.5

Miscellaneous i5 T 7 12 17 58 380

Undetermined 17 12 19 22 33 103 6.6

Unsuitable for _

examination 22 55 20 36 23 156 10.0
Total 232 379 208 257 486 1, 562 100.0

Dead pups counted,

both islands 17, 426 31, 438 15, 550 25, 040 51, 659 141, 113

Percent of total
dead pups examined : 1.1

61
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Table 5b. --Number of seal pups dying of malnutrition and hookworm
disease, study area 1, 1964 and 1966-71, and study area
3, 1967-71, St. Paul Island, late June to 15 August

1964 1965 1966 1967 1968 1969 1970 1971

Area 1
Total deaths 161 337 164 80 _132 66 66 124
Malnutrition 41 1/ 67 32 80 18 17 46
Hookworm B 1/ 24 4 7 9 11 28
Area 3
Total deaths 2/ 2/ 2/ 98 150 92 155 289
Malnutrition 2/ 2/ 2/ 27 59 21 29 156
Hookworm 2/ 2/ 2/ 32 50 41 91 201

1/ See footnote %_/in text.

2/ The study area was not established and used until 1967.
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area 3 show the same pattern for 1968 and 1971, although the
peaks are accentuated by greater numbers of deaths from hookworm
disease. Thus, on the mortality study areas, deaths from
malnutrition appear to show cyclical increases every 3 years
and correspond to increases in the total dead pup counts. Deaths
from hookworm disease accentuate these peaks in mortality, but
do not seem to be cyclic. Rather, they seem to have increased
yearly since the end of herd reduction, suggesting increases in
both the pup and hookworm populations on the study areas, a
condition more obvious on area 3 than on area 1. Indeed, casual
observations of pup distribution and concentration on area 3
suggest a gradual increase in the number of pups there.

A 5-year summary of necropsy diagnoses for study areas
1, 2, and 3 (table 5a), when compared to annual percentages in
figure 7, reveals that although some annual values for each diagnosis
category show significant variation, they do not deviate to an extreme
degree from the 5-year average represented by 1, 562 necropsies;
1.1 percent of the 5-year total (141, 113) of dead pups counted on
all rookeries of both islands.

Mark C. Keyes
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MARKING
Estimates of year-class sizes of pup populatidns and studies
of growth, survival, mortality, distribution at sea, homing teﬁdency,

and behavior are based on mark-recapture data.

Application of Marks

Several kinds of marks have been used on fur seals. Monel
cattle-ear tags have been attached to seals of both sexes at various
ages on St. Paul Island since 1941 and on St. George Island from
1956 to 1968. Pups were last marked with tags in 1968. Since
1969 only male seals selected at estimated ages 1 and 2 years have
been given tags, whereas pups of both sexes have been marked by
cryogenic (freeze) branding (fig. 8) or by removing part of a flipper.
Tables A-16 and A-17 give the number of pups marked by various
methods since 1962, and table A-18 shows male seals in estimated
ages 1 and 2 years marked with tags since 1961.

Pups

In 1971, pups were marked by removing the tips of hind
flipper digits.

Flipper marking. --Five thousand pups on St. George Island
were marked on the right hind flipper in August by removing the
tip of the third digit, up to the web; the left hind flippers of 19, 995
pups were marked on St. Paul Island in September by removing
the tip of the third digit (fig. 9). Marking quotas of 5, 000 pups
and 20, 000 pups were distributed among the rookeries of their
respective islands according to the distribution of class 3 males
(adult males with territories and females) counted in mid-July of
1971 on St. George Island and of 1969 on St. Paul Island.

Male Seals Ages 1 and 2 Years

We double-tagged 3, 992 young male seals on St. Paul Island
in 1971 by attaching a 1Y-series tag to the'trailing edge of each
front flipper at the hairline (fig. 9). The ages of these seals at the
time of tagging will be ascertained from canine teeth collected from
the animals when they are killed subsequently on the Pribilof Islands
or elsewhere.



