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Figure 3. --Three- and iour-year-old male seals killed, St. Paul Island, 24 June to 31 July 1970.
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Figure 4. --Three- and four-year-old male seals killed, St. George Island, 24 June to 31 July 1970.
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Figure 5. --Kill of male seals, by year class, Pribilof Islands, Alaska, 1947- 68.



9

Table I. --Kill of male seals, U by year class, Pribilof Islands, Alaska, 1954-68

Year
class

St. Paul Island

Age when killed
2 3 4 5 Total

___________ n --Number---- u _

St. George Island
Age when killed

2 3 4 5 Total
----------------------Number---------------

Grand
total

Number

1954

1955

1956

1957

1958

1959

1960

1961

1962

1963

1964

1965

2,918 23,473

1,015 27,863

885 10,671

2,590 24,283

I, 977 48,458

2,820 26,456

1,619 14,310

1,098 22,468

2, 539 19,009

1,264 25,535

3, 143 26,991

2,200 18,706

5, 599

10,555

2, 762

15,344

14,149

14, 184

10,533

12,046

12, 156

11,785

13,279

10,565

554

115

532

773

1,587

1,764

1,240

1,270

1,287

1,542

1,469

731

32, 544

39, 548

14,850

42,990

66, 171

45,224

27,702

36, 882

34,991

40, 126

44,882

32,202

535

555

171

242

431

891

636

921

I, 139

167

391

740

6,651

7,246

2,251

5,098

9,413

5, 890

4,332

6, 948

3,736

5, 586

7,622

4, 443

2,779

2,825

1,387

4, 492

3, 707

4, 690

2, 579

2,592

3,881

3,738

3,680

2, 204

162

260

218

244

540

492

178

502

392

406

680

547

10, 127

10, 886

4, 027

10,076

14,091

11,963

7,725

10,963

9, 148

9,897

12,373

7,934

42,671

50,434

18,877

53, 066

80,262

57, 187

35, 427

47,845

44, 139

50,023

57,255

40, 136

1966?! 1,673

2/
1967- 2,640

1968?! 1,725

17, 826

22, 176

11,548 31,047

24,816

1,725

443

411

98

2, 645

2; 916

2,274 5, 362

3,327

98

36,409

28, 143

1,823

Total 30, 106 328,225 144,505 12,864

Mean 2,007 23,445 II, 116 1,072

515,700

~37, 640

7,771

518

74,777

5,341

40, 828

3, 141

4,621

385

127,997 643,697

~9, 385 ~47. 025

1/ Includes only age 2- to 5-year-old seals taken during the kill of male seals on the Pribilof Islands.
From 1956 to 1968, 131 I-year-olds and 702 6-year-olds were taken on St. Paul Island and 20 I-year-olds and
408 6-year-olds were taken on St. George Island. In addition, age was not determined for 4,919 males taken
on St. Paul Island, nor for I, 522 taken on St. George Island.

?! Incompl~te returns.

3/ 1966, 1967, and 1968 year classes not included.
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Figure 6. --Number of harem and idle male seals counted on all rookeries except Sivutch
(Sea Lion Rock), St. Paul Island, 1920-70.
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We counted 2,943 idle and 6,411 harem males on land in 1970.
With at least one idle male available as a replacement for every
two harem males, we conclude that the breeding stock will
maintain itself at an adequate level under current management
practices. From 1911 to 1930, for example, the ratio of idle
to harem males averaged 1:4. Fewer available replacements
for the breeding stock during this 20-year period did not prevent
recovery from a population level approaching extinction.

Harem and idle males counted in mid-July 1966-70 are
compared by rookery in table A-10, and the adult males counted
in June of thos e years are given in table A-II by class and
rookery. We began counting adult males in June as well as in
July because rookery disturbance is considerably reduced by
making the counts before many harems have formed and when
only a few pups have been born. Although the data may eventually
have value as a predictor of the counts in July, they are presently
inadequate for this purpose. Counts of animals on a few rookeries
in July, however, can be us ed to predict total counts in that month.
The data for adult males with and adult males without harem s on
St. Paul Island in mid-July 1944-66 and 1969-70 (total counts
were not made in 1967 and 1968) indicate that Tolstoi, Zapadni,
Little Zapadni, Zapadni Reef, Northeast Point, Lukanin, and
Kitovi Rookeries provide the best estimates of the total count
on St. Paul Island for males with and males without harem s (table
2) .

Alton Y. Roppel and
Raymond E. Anas

Dead Seals Counted That Were Older Than Pups

We found 56 males and 177 females older than pups dead
on the be ache s of the Pribilof Islands in 1970, and collected the
canine teeth from most for studies of age distribution and death
rate (some of the seals had lost their canines). The number of
dead males found was the lowest since tl1.e counts were begun in
1965. Table 3 gives the number of dead animals of each sex
counted since 1965.

Patrick KozloH



Table -2. --Correlations of rookery counts to total counts for adult male fur seals, St. Paul Island,
1944-66 and 1969-70

Adult male seals with harems

Adult male seals without harems
Log of

Log of
Rookery

Log ofrookery RookeryLog ofrookery
Rookery

count torookerycount toRookerycount torookerycount to
count to

log ofcount tolog ofcount tolog ofcount tolog of
total

totaltotaltotal totaltotaltotaltotal

Rookery

countcountcountcountcountcountcountcount
----------------------------------

r-value -----------------------------------

Zapadni·

.9223.9393.9274.9496.8111.8336.8435.8893
Little Zapadni

.8826.8767.9074.9123.9414.9247.9169.9429
Zapadni Reef

• 3857.3929.3902.4087.8709.8348.8652.8644
Tolstoi

.8909.8816.9219.9223· 9581.9394.9424.9756
Pooled value·

• 9644.9649.9666.9762• 9655. 9615.9442.9783>-N
Kitovi

.9391.9488.9447.9644.7623. 7170.7680.7658
Lukanin

.8598.8631.8927.9046.9506.9193.9255.9315
Pooled value

.9358.9438.9442.9620· 9171.8755.9272.9291

Reef

.8633.8433.9233.9159.6787.6394.6674.6685
Ardiguen

.3456.2814.3314.2679.5671.5225.5996.5679
Gorbatch

· 9176.9148.9453.9535· 7169.7736.6631.7586
Pooled value

• 8923.8755.9373.9325.7745.7700.7454.7863

Vostochni

.9312.9206. 9565.9608.9775.9459.9604.9799
Morjovi

.5593.5624.6137.6267.9730.9287.9537.9705
Pooled value

.9412.9340.9519.9587.9804.9422.9638.9807

Little Polovina

.8078.8120.8659.8854· 9293.8839.9072.9094
Polovina Cliffs

.5108.5163.5483.5629.9798.9448.9595.9741
Polov ina

.8593.8646.9174.9347.9332.9051.9189.9657
Pooled value

• 7804.7863.8342.8521.9800.9436.9610.9854
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Table 3. --Dead seals counted that were older than pups,
Pribilof Islands, Alaska,

1965-70

St. Pdul Island

St. George IslandTotal
Year

MalesFcrnafesMalesF em alesMalesF erna Ie s
- - - - - - Nurn be r - - - -

- - - - - - Nurn b er - - - ----,...Number--------
1965

158No countNo countNo count158No count

1966

1811724155222227

1967

1081574128149185

1968

981413322131163

1969

941412229116170

1970

52124 453 56177
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Dead Pups Counted

Dead pups on the Pribilof Islands are counted a bout mid­
August each year. In 1970, we counted 20, 581 dead pups on
St. Paul Island and 3, 267 on St. George Island for a total of
23,848 (table A-12). The count for St. Paul Island in 1970
showed an increase of 55 percent over the number observed in
1969. On St.· George Island, the num ber of dead pups counted
in 1970 increased by 113 percent over the number observed in
1969. Table A-13 gives the number of dead pups counted from
1961 to 1970, plus a 5-percent addition for animals overlooked.

Patrick Kozloff

Living Pups Weighed

We ·weighed 800 pups on St. .Paul Island 1-4 Septem ber.
According to an analysis of variance test, significant differences
existed between the weig9.ts of pups collected on different rookeries
(P<O.OOl), and between the weights of males and females (P<O. 001)
(table 4). Differences between sexes were greater than differences·
between rookeries. Table 5 gives the variances and means of
the weights of pups. Male pups averaged 10.2 kg and females 9.0 kg.
These weights were 0.7 kg more for males and 0.6 kg more for
females than the 1957 - 69 average.

Raymond E. Anas and
Patrick Kozloff

PATHOLOGY

From 2 July to 15 August, M. C. Keyes and D. Fly collected
257 dead pups from under catwalks on study areas at Reef and
Northeast Point Rookeries (Marine Mammal Biological Laboratory,
1970b). Of these, 221 were necropsied, and 36 were discarded
as unsuitable for examination because of advanced post mortem
degeneration.
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Table 4. --Analysis of variance in the weights of living
seal pups, St. Paul Island, 1-4 September 1970

Degrees ofSum s ofMean
Source

freedomsquaressquares

Rookeries

3150.77U5O.26

Sexes

1308.08U308.08

Interaction

37.452.46

Error

7922275.282.87

Total

7992741.58

1/ P< O. 00 1.
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Table 5. - - Variances in and means of the weights of living
seal pups, St. Paul Island, 1-4 September 1970

--------------------------------------
Sex and Sample
rookery

Males

Zapadni Reef

Polovina

Morjovi

Reef

All rookeries

Females

Zapadni Reef

Polovina

Morjovi

Reef

All rookerie s

sIze..
Num ber

100

100

100

100

400

100

100

100

100

400

Variance---

4.0013

3.0884

3.2629

3. 0924

2. 9368

1. 9938

2.5255

2.0814

Mean
Kg.

9. 5

10. 1

10.7

10.6

10.2

8. 3

9.2

9.2

9.4

9. a
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Tabulation of the primary diagnoses U for pups necropsied
shows that the main causes of death were hookworm disease and
malnutrition, which accounted for 62.3 percent of the deaths.
Microbial infection, .trauma, multiple hemorrhage-perinatal
complex, miscellaneous, and undetermined causes were less
im portant (table 6).

A comparison of the incidence of these causes over a
4-year period for study areas 1 and 3 (figs. 7 and 8) shows
significant year-to-year variation, particularly for malnutrition
and hookworm disease.

Figure 9 shows changes in pup mortality on Reef area 1
from 1964 to 1970.

A weekly summary of primary diagnoses (table A-14)
shows, as usual, that deaths from malnutrition were relatively
constant from 2 July to 15 August, and that most deaths from
hookworms occurred between 18 July and 8 August. In 1970,
however, 12 pups had died from hookworm disease before 17 July,
the date when, in most years, the first cases have been noted.
This situation was apparently a manifestation of the greatly
increased incidence of hookworm disease on area 3 (10 of the 12
early cases were collected from area 3). Most of the deaths
from microbial infection, trauma, perinatal complex, miscellaneous,
and undeterm ined causes occurred by mid-July, indicating that,
for the most part, these deaths were associated with recent birth.

U The cause of death for each necropsy is diagnos ed 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 causes among primary
causes was reported for necropsies performed in 1966 (Marine
Mammal Biological Laboratory, 1969).
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Table 6. --Primary diagnoses!..!for causes of death among seal pups, three mortality study areas, St. Paul

Island, 2 July to 15 August 1970
Study areas

Reef Rookery

Northea st Point

Area 1

Area 2Area 3

Old catwalk

New catwalkHutchinson Hill

Prirrlary diagnoses

Dead pupsDead pupsDead pupsTotal

Number

PercentNwnberPercentNum berPercentNumberPercent--- --- ------
Malnutrition

1725.7 925.0 2918.7 5521.4

Hookworm disease

1116.7 38.3 9158.7 10540.9

Infection (microbial)

69.1 12.7 42. 6 114. 3

Navel

(2)(3.0) (0)(0.0) (3)(1. 9) (5)(1.9)

Enteritis

(3)(4.5) (0)(0.0) (1)(0.6) (4)(1. 6)

Septicem ia

(0)(0.0) (I)(2.7) (0)(0.0) (1)(0.4)
Abscess

(I)(1. 5) (0)(0.0) (0)(0.0) (1)(0.4)

Trauma

34. 5 38. 3 31.9 93. 5

Bite wounds
(3)(4.5) (2)(5.6) (1)(0.6) (6)(2.3)

Skull fracture s

(0)(0.0) (0)(0.0) (I)(0. 6) (1)(0.4)

Liver rupture

(0)(0.0) (1)(2.7) (1)(0. 6) (2)(0.8)

Multiple hemorrhage-

perinatal complex

23.0 411. 1 1O. 6 72.7

Miscellaneous

69. 1 12.7 53.2 124. 7

Stillborn
(1)(1. 5) (0)(0.0) (2)(1. 3) (3)(1. 2)

Anomaly

(2)(3.0) (0)(0.0) (2)(1. 3) (4)(1.6)

Dystocia

(1)(1. 5) (0)(0.0) (0)(0.0) (I)(0.4)

Anemia (nonhookworm)

(1)(1. 5) (0)(0.0) (0)(0.0) (1)(0.4)

Meconiunl inlpa ction
(1)(1. 5) (0)(0.0) (0)(0.0) (1)(0.4)

Hemorrhage

(0)(0.0) (0)(0.0) (I)(0.6) (1)(0.4)

Dwarfism

(0)(0.0) (1)(2.7) (0)(0.0) (1)(0.4)

Undetermined

913.6 38. 3 106. 5 228. 6

Unsuitable for

exarnination
1218.2 1233. 3 127.7 3614.0

Total

6636155257

1/ See footnote

in text.
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Figure 7. --Number of pups that died of various causes, Reef Rookery study area 1, and
Northeast Point study area 3, 1967-70, St. Paul Island.
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