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I. INTRODUCTION

A. Objectives

Continued use of the same objectives as the goal for fur seal
research and management does not reflect a lack of originality. Much
effort is continuously being put into developing new ideas and techniques
which will enable research to effectively guide the steps required-to
achieve maximum sustained productivity. Population, reproduction,
and mortality studies receive principal emphasis because the problem
of fur seal research is largely ecological. In addition to the efforts
made to understand the reaction of the fur seal herd to basic environ-
mental factors, research must consider the commercial and economic
aspect of the sealing operation.

The calendar year 1958 was a complete year of rese#rch in which
both land and pelagic research was accomplished. Pelagic research
started in January, with 3 chartered vessels and 12 biologists, and
continued until late June. Some 1, 500 seals were taken by the three
vessels from the Channel Islands, California to the Pribilof Islands,
Alaska. A report of the pelagic sealing results will be made separately.

This was the third season of comprehensive land research and the
data from the pelagic research, coupled with the two previous years'
information, provides a backlog of material for effective management

analysis. However, the difficulties experienced by the statistician, in



obtaining population estimates that are consistent or for which reasonable
explanation can be found for the inconsistencies, suggest that:

1. The intensive tagging carried on since 1955 will be useful and
necessary for improved population estimates.

2. A more complete understanding of the behavior of seals, in-
cluding their segregation according to age and sex, is essential for intel-
ligent application of information on populations.

It is emphapized again that the return on time and money in research
is cumulative. Time is required to develop an effective staff and program
in addition to obtaining facts. The seasonal changes in fur seal numbers
and movements, and the large quantities of data needed to accurately rep-
resent the Pribilof fur seal herd, require that an effective research must

be sustained.

B. Personnel and facilities

Field season stiudies began 20 June, with the arrival of Biologist
Alton Roppel, on St. Paul. In early July biological aides were transferred
from pelagic research vessels to the Pribilof Islé;nds where they ;worked
until early September. Aides John George, ‘Terence O'Brien, and Alan
i’olmsoff were on St. Paul Island and'Ricﬁ‘ard Holmes was on St. Geor;e
-Island. Biologist-in-Charge Ford Wilke arrived on St. Paul, 5 July,

with Brian Scheffer, a biological aide. At mid-July, Roppel went to St.

Gieorge Island where he spent the balance of the field season -- returning



to Seattle on the October Penguin. Biologist Carl Abegglen relieved
Wilke on 3 August. Homes returned to St. Paul on the supply ship,

USS Mathews, on 28 August and Biologist Victor Scheffer arrived to

begin field work on a pelage study. Lavrenty Stepetin, resident on St.
Paul Island, and Innokenty Lestenkof, resident on St. George Island,
gave valuable assistance to the biologists on their respective islands,

In 1957, the St. George Island manager provided biological re-
search with space in the '"company house.'' Inasmuch as the 6 by 15-
foot room was formerly used for photographic work, it was painted
dark gray and was not equipped with a desk. The biological work was
made more efficient and pleasant this year by painting the room with
brighter colors and construction and installation of a desk and storage
cabinet. In addition, an exhaust fan was installed to carry off steam
and cooking odors. It is planned, next year, to install fluorescent
lighting fixtures and remodel the old counter.

The tray system, used on St. Paul to process female canine teeth,
was used on St. George also this year. This system effectively re-
duced the amount of time needed for cleaning the teeth.

Mr. Gordon Pike, official representative from Canada, was on
St. Paul Island as an official observer from 20 July to 27 July. Mr.
Fukuzo Nagasaki, official representative from Japan, was on St. Paul

Island from 25 July to 16 August. Both Mr. Pike and Mr. Nagasaki



were invited to see all operations, examine all data, and to make full
use of laboratory and library facilities.

The research staff appreciates the assistance and cooperation
given to them throughout, the season by Mr. Clarence L. Olson, General
Manager; Mr. Roy Hurd, St. Paul Island Manager; and Mr. Dan Benson,

St. George Island Manager.



II. POPULATION

A. Age classification of males

The standardized method of sampling (1956 report) was used to
obtain 3, 491 upper right male canine teeth for age determination on St.
Paul Island and 1, 090 male canine teeth on St. George Island.

The age composition of the male kill was considerably different
from the four previous years. A comparison of 1958 with the four pre-
ceding years is made in table 1, showing the cumulative number of 3-
and 4-year-old males at given dates. This change is also shown in table
2, percent age composition of male seals at various kill levels.

There are several plausible explanations for the decided change in
1958 age composition. The first is the rather poor showing of 3-year
males in the 1957 kill which can be only partially explained by the high
pup mortality on land in 1954, Additional evidence, indicative of a small
surviving year class, was the appearance of only 166 3-year-olds in the-
1957 sample of 8,615 females. Under these conditions, it was expected
that the 1958 4-year-male kill would be at a minimum. Reason number
two is nonbiological and rises from a management decision to keep the
kill on St. Paul Island rather rigidly within prescribed limits, 41 to
45-3/4 inches, rather than to allow some freedom in taking animals on
the fringes, particularly above 45-3/4 inches. As a result, a larger pro-
portion of 4-year males was allowed to escape. A total of only 5, 556

4-year -old males were killed by August, 1958,
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Table 1. Cumulative number of male seals killed,
St. Paul Island, 1958.

1954 . 1955 1956 1957 1958
, Age
Date 3 4 3 4 3 4 3 4 3 4
July
1 3367 3952 1574 1962 1079 3056 1360 1071 1991 732
6 5075 6258 3341 3643 2671 7060 2994 2161 3988 1383
11 9643 9667 5929 6248 6145 12677 4507 3296 8038 2658
16 15106 11561 10416 8999 9808 17954 6777 4651 12917 3912
21 22198 13301 15358 11648 14589 22159 9380 5602 17688 4839
26 30598 14995 21717 15638 20726 25999 13350 6784 22661 5279
31 32352 15365 30733 18083 26590 28560 16804 7547 27216 5556
August
10 35502 30663 23473 8855
15 38290 31448

1954 sealing ended 27 July

1955
1956
1957

1958

n " 31 July
1" " 15 August
" B 20 August

11 - 20 August



Table 2. Percent age composition of male kill at various levels,
St. Paul Island, 1954 - 1958,

Age

Date Kill level 3 4

1954 Percent Percent

4 July 10, 000 44 54
11 20, 000 49 49
18 30, 000 56 41
27 50, 000 65 31

1955

9 July 10, 000 50 48
16 20, 000 54 44
22 30, 000 56 42
31 50, 000 62 36

1956

6 July 10, 000 24 64
11 20, 000 30 62
16 30, 000 33 60
26 50, 000 41 52

1957
13 July 10, 000 53 41
24 20, 000 63 33

6 August 30, 000 68 27
10 34,055 69 26

1958
10 July 10, 000 74 26
18 20, 000 78 22
28 30, 000 80 19

31 33, 325 82 17



The number of 3-year~old males killed by 1 August 1958 indicates
a normal year class when compared with the four previous years, table
1. It is logical to conclude that the 1959 4-year-old male kill will ap-
proach a normal proportion, or approximately 40 percent of the total
male kill. This presumes that the usual selection of killable animals
will be practiced. The 1955 year class suffered 21.5 percent less land
mortality than the 1954 year class, which may have some influence on
the 1959 4-year-old male contribution,

The instructions governing the 1958 sealing operation ended the
take of males on 31 July to prevent an excessive kill of younger males.
The killable size range for females killed in 1958 was identical to that
for males. Experience has shown that 2- and 3-year-old animals are
extremely difficult to sex during the killing operation. The inadvertent
killing of 2, 846 males on St. Paul and 1, 406 on St. George during August
1958 shows that the clubbing crew will unavoidably take a substantial
number of males when emphasis is placed on the taking of younger females.
It is possible that accidental killings of males can be relied upon as a part
of the season's quota. Figures 1 and 2 give a graphic indication of the
percent of 3- and 4-year-old male seals in the cumulative commercial

kill on both islands,

B. Tag recoveries

The standard practice of killing tagged male seals only, if they fell
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within the prescribed size limits of 41 to 45-3/4 inches, was continued.
Tag recoveries were primarily from year classes 1954 and 1955 in
which 5, 000 and 25, 000 tags were applied, respectively, to males.
Excluding 2-year-olds, which contributed a minor proportion of returns,
male tag recoveries in 1958 were drawn from the survivors of 30, 000
males tagged as pups, or 20,000 more than in 1957. This reservoir of
tagged animals increased the recovery rate 114 percent in 1958, the
largest increase coming from the 1955 year class. Table 3 lists 1958
tag recoveries by sex, age, and island.

The method used in tag recovery was similar to that used in pre-
vious years. As a row of ten seals was positioned for skinning, one man
examined five animals for tags or check marks and another man, working
from the opposite end of the row of seals, examined the remaining five.
Each man removed tags or noted location and type of check marks, then
recorded the tag numbers and check m’arks together with the field lengths
and sex of the seals. On St. Paul, this work was done by Lavrenty
Stepetin, an experienced and proficient Island resident, and by one of
the biologists or biological assistants. Biologist Richard Holmes con-
ducted the w;rk on St. George.

Following each daily kill, the tag number, field length, sex, rookery
of recover, rookery of tagging, date, and age or each seal were recorded

on an IBM punch card.




Table 3. Tag recoveries from male and female seals in commercial kill,
by age, Pribilof Islands, 1958,

Tags recovered Tags lost
Com- Com-

St. Paul St. George Total bined St. Paul St. George Total bined Grand
Series Age d Q g Q d Q total d Q d Q d Q total total
J 1 1 - - - 1 - 1 - - - - - - - 1
1 2 97 131 39 4 136 15 151 4 1 6 1 10 1 11 163
H 3 1959 526 144 28 2103 554 2657 229 105 12 2 241 107 348 3005
G 4 \ 81 127 8 3 89 130 219 13 10 1 - 14 10 24 243
F 5 1 53 - 4 1 57 58 3 6 - - 3 6 .9 67
E 6 1 181 - 3 1 184 185 - 15 - - - 15 15 200
D 7 - 12 - 1 - 13 13 - - - - - - - 13
CS 9 = 21 - - - 21 21 - - - - - - - 21
B 10 = 53 - 2 - 55 55 - - - - - - - 55
A 11 - 3 - - - 3 3 - - - - - - - 3

Total 2140 987 191 45 2331 1032 3363 249 137 19 3 268 139 407 3771

-z’[-
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Sealing instructions for 1958 restricted the killing of females to the
standard male limits of 41 to 45-3/4 inches. This necessarily reduced
the kill of older females and resulted in a much smaller take of tagged
females above five years of age, even though all tagged females were to
be killed. No "USA'" (1941 tagging) series tags were recovered nor were
any tags recovered from the 1945 series (no letter).

The time-consuming job of segregating large from killable -size
females slowed the sealing operation considerably during the period 1 to
20 August. However,\ the additional time allowed the tag-recovery crew
to do a more thorough job than in the past. If the tag-recovery informa-
tion is to approach maximum accuracy, at least one row of seals must
intervene at all times between the slitters and the row on which the tally-
man and biologists are working.

At Northeast Point rookery on 16 August, the first known Soviet tag
recovered on the Pribilof Islands was taken from a female seal in the kill
(figure 3). The tag was compared with other Soviet tags recovered by
the Japanese during their pelagic research in previous years. Soviet tags
do not seem to be standardized as yet.

Description of Soviet tag:

Greatest length, bent 26.5 mm.
Greatest width 7.0 mm.
Clinch side inscription USSR - b

Opposite side inscription 52
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Figure 3. Soviet tag removed from female fur seal, St. Paul
Island, 1958. (Two views.)
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Detailed tag recoveries by sex, age, and rookery of recovery for
both islands are given in appendix table EE.

Figure 4 shows the tag and check mark locations for each year's

tagging.

C. Homing tendency
Homing tendency of male and female seals is given by rookery in
table 4 and by age in table 5. Sexual differences in homing tendency are
not as significant as they might at first appear.
1. Males
Four and 5-year-old males, as well as most 3-year-old males
and some of the 2-year-olds, return to the islands during the organized
breeding season. On many rookeries, they are prevented access to the
hauling grounds because the harem bulls will not tolerate trespassing by
males of any age. In addition, males under five years old are not usually
physically capable of breeding. Under these conditions, the younger males
would not be expected to confine themselves to their rookery of birth, Tag
returns from males old enough: to hold harems would probably show a
homing tendency equal to that of females.
2. Females
The young females arrive in greatest numbers in August, when
organized breeding is nearly over. In any season, however, they would
readily be accepted by the harem bulls. It is peculiar that, although some
of the 3- and many of the 4-year-old females breed, they are not a part of

the organized harem structure.
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Series: A - 1947 Series: B - 1948 Series: CS - 1949
Tag location: left front Tag location: left front Tag location: left hind
flipper flipper flipper
Check mark: 1/4" hold in Check mark: none Check mark: none
hind left
flipper
Number tagged: 19183 Number tagged: 19532 Number tagged: 19960
¥ " .‘;
W
|
Series: D - 1951 Series E - 1952 Series F - 1953
Tag location: right hind Tag location: right front Tag location: left front
flipper flipper flipper
Check mark: none Check mark: tip of digit Check mark: top of left
on right hind’ front flipper
flipper sliced off sliced ofif

Number tagged: 1000

Number tagged:

19979

Number tagged: 10388
G-1953 7001-7400

Figure 4. Tag and check mark locations, fur seal pup tagging,

Pribilof Islands,

1947-1959.



Series: G - 1954
Tag location: right front
flipper

"V'" notch on
right front
flipper
Number tagged: 10000

Check mark:

17 =

Series: H - 1955

Tag location: left front
flipper

Check mark: tip of digit

on left hind
flipper sliced off
Number tagged: 49,870
H-1955 1-10000
No letter 10001-50000

/
/
/
Series: I-1956:
Tag location: right front
flipper
Check mark: top of right
front flipper
sliced off
Number tagged: 49900

Series: J - 1957
Tag location: left front
flipper

Check mark: '"V'" notch on
left front flippex

Number tagged: 49842

Series: K - 1958
Tag location: right front
flipper

Check mark: "V" notch on

right front flipper
Number tagged: 49917

Figure 4. (continued)

Series: L -195
Tag location: left front
flipper
Check mark: tip of left

front flipper sliced off
Number tagged: :
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Table 4. Homing tendency of male and female seals, by rookery,
St. Paul Island, 1958 1/

Males Females
Rookery Recovered home Recovered home
of Total rookery Total rookery
tagging recoveries number percent recoveries number percent
NEP 467 297 64 161 135 84
TOL 264 79 30 68 36 53
L-K 117 26 22 29 5 17
ZAP 462 290 63 139 106 76
REEF 639 134 21 259 171 66
POL 346 170 49 375 332 88
Mean Mean
Total 2295 996 43 1031 785 76

W em  wm em wm an am e w2 mm wm  mm e = Em s ew e Wm ws me e s em wm wm o we e e e e e e

1/

~" Of 37 (36 males and 1 female) seals taken, which were tagged on St. George
rookeries, 13 or 35 percent returned to the home rookery. All were 2-
year-olds,

B ok ok k3

Table 5. Homing tendency of male and female seals, by age,
Pribilof Islands, 1958,

Males Females
Recovered home Recovered home
Total rookery Total rookery
Age recoveries number percent Age recoveries number percent
1 1 ' 0 0
2 136 5T 42 2 15 9 60
3 2103 900 43 3 554 402 72
4 89 50 56 & 130 96 74
5 1 1 100 5 57 40 70
6 1 1 100 6 184 141 77
7 13 12 92
8 No tagging in 1950
9 Z1 20 95
10 55 48 87

10+ 3 3 100
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D. Tagging

The year 1958 was the fourth consecutive season in which 50,000
seal pups were tagged and the third in which 10, 000, or 20 percent, were
applied to pups on St. George Island. Following the standard procedure,
ta‘gs were allotted to each rookery according to the proportion of harem
bulls counted on that rookery. A list of tagging locations and number of
pups tagged at each is given in table 6.

All tags used in 1958 were of monel metal (Style 19 M, National

Band and Tag Company, Newport, Kentucky, 0.9 x 9.5 x 101 mfn. before
folding) and had the series designation "K'" stamped ahead of the number.
An improvement over previous years' tags was made in that the series
designation and number were stamped on the clinch side of the tag, which
was uppermost when in place on a pup. This method not only permitted
a visual check of the clinch during what is a rather high-speed operation,
but should prevent excessive wear of the identifying numbers as well.
The lettering ''Notify F & W Service, Washington, D. C.'" was stamped
inside the tag and was, thus, also protected against wear. The tags were
attached to the rear edge of the right foreflipper at the junction of fur and
bare skin. T‘o permit identification of individuals that have lost their tags,
the front edge of the same flipper was notched with a ''"V'" near the tip
(figure 5).

Five -thousand pups were double -tagged to further check the tag-lost

ratio, as agreed upon at the first meeting of the North Pacific Fur Seal



Table 6. Seal tagging on the Pribilof Islands, 1958,

- 20 -

Number and Tags Number
Date Rookery Percent series allotment spoiled seals tagged
August - St. Paul Island
26 & 27 Reef 24.6 9800 16 9784
K 17701-27500
28 Polovina 11.1 4400 8 4392
K 27501-31900
28 Little Polovina &: T 1100 - 1100
K 31901-33000
25 & 26 Northeast Point 24.2 9700 14 9686
K 33001-42700
24 & 26 Tolstoi 10.6 4300 20 4280
K 42701-47000
24 & 27 Lukanin-Kitovi 7.6 3000 7 2993
K 47001-50009
22 & 23 Zapadni 10.8 4300 12 4288
K 10001-14300
. Zapadni Reef &
23 & 24 Little Zapadni 8.4 3400 ~ 3400
K 14301-17700
Total 77 39923
St. George Island
22 Zapadni - South 25.0 2500 2 2498
K 1-2500
23 Staraya Artil 16.0 1600 2 1598
' K 2501-4100
East Reef -
23 East Cliffs 22.0 2200 - 2200
K 4101-6300
24 North 37.0 3700 2 3698
K 6301-10000
Total 6 9994
Grand total 83 49917
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CHECK MARK

TAG LOCATION

Figure 5. Tag and check mark location of 45,000 pups tagged
on Pribilof Islands, 1958,
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Commission held January 1958 in Washington, D. C. The double tagging
was accomplished 22 and 23 August on Zapadni rookery, St. Paul Island.
Duplicate tags, numbering 10,001 to 15,000 were used. A tag was at-
tached to each foreflipper and, in addition, the front edge of the right
foreflipper was notched with a "V'" near the tip (figure 6). The number
series (10, 001 to 15, 000) used will serve to identify a seal that has lost
either tag. One that has lost both may still be identified by the presence
of a tagging scar on each foreflipper.

Tagging on both islands began 22 August and was completed 28
August on St. . Paul and 24 August on St. George.

A record of fur-seal pups tagged on the Pribilof Islands is given in

table 7.

E. Bull counts

Research personnel accompanied General Manager, C. L. Olson,
through the second and final season of training in bull-counting methods.
Beginning with 1959, the biological staff will assume responsibility for
the counts, cooperating with the General Manager or any of his staff who
may want to participate.

The 1958 bull counts are listed in table 8. The trend of harem bulls
was upward, with an increase of 4 percent over 1957 on St. Paul and 8
percent on St. George. Idle bulls dropped 5 percent on St. Paul but in-

creased 12 percent on St. George.
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CHECK MARK

TAG LOCATION TAG LOCATION

Figure 6. Tag and check mark locations of 5,000 double~tagged
pups tagged on Zapadni Rookery, St. Paul Island, 1958.
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Table 7. Record of fur seal pups tagged on Pribilof Islands.

Kind of Number tagged on _

Year Series metal St. Paul St. George Marks
1941 1-5000 Monel 5000 - Branded

" 5001-10000 Stainless 5000 - Branded
1945 10001-11000 Monel 973 - -
1947 A 1-20000 Monel 19183 - Check
1948 B 1-20000 Monel 19532 ‘i -
1949 C51-20000 Monel 19960 - -
1951 D 1-1000 Monel 1000 - 100 ear-

clipped

1952 E 1~20000 Manel 19979 - Check
19583 F 1-10000 Monel 10388 - Check

1" G 7001-7400 " "
1954 G 1-7000 Monel 10000 - Check

" G 7401-10400 1 "
1955 H 1-10000 Monel 49870 - Check

i 10001 -50000 " "

(without prefix H)

1956 I 1-50000 Manel 39900 10000 Check
1957 J 1-500Q0 Monel 39870 9972 Check
19_}53 K 1-50000 Monel 39923 9994 Check
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Table 8. Harem and idle bull count, by1 fookery,
Pribilof Islandd, 1958 —
" Bulls

Date Rookery harem idle _ Total
St. Paul Island S -
10 July Gorbatch 817 702 1519
Ardiguen 112 60 172
Reef 1528 1018 2546
Total 2457 1780 4237
11 July Polovina 384 575 959
Polovina Cliffs 713 480 1193
Little Polovina 270 555 825
Total 1367 1610 2977
12 July Morjovi 756 1415 2171
Vostochni 1653 1615 3268
Total 2409 3030 5439
13 July Tolstoi 1058 888 1946
Lukanin 206 240 446
Kitovi 557 190 747
Total 1821 1318 3139
14 July Zapadni 1073 897 1970
Little Zapadni 596 390 986
Zapadni Reef 247 485 132
Total 1916 1772 3688
Grand total 9970 9510 19480

St. George Island
15 July East Reef 212 340 552
East Cliffs 350 490 840
Total 562 830 1392
15 July Staraya Artil 426 615 1041
16 July North 985 730 1715
17 July Zapadni 370 570 940
South 276 285 561
Total 646 855 1501
Grand total 2619 3030 5649

1/

— Count of Mr. C. L. Olson, General Manager, Pribilof Islands,
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Bull counting is difficult on parts of some rookeries because of
uneven terrain and lack of landmarks suitable for use as boundaries
while the counter shifts his position. This condition was remedied this
year on St. George by installing artificial landmarks on Staraya Artil,
East, and North rookeries. Steel pipes, 2.5 inches in diameter by 10
feet in length, were painted white and anchored in concrete (figure 7).
The boundaries were further outlined by applying white paint to con-

spicuous rocks between pipes.

Figure 7. Artificial landmark, St. George Island. Typical of
those installed on Staraya, East, and North rookeries.
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F. Seal pup weighing
1. Condition factor
The year 1958 was the second season in which a series of live
pup weights were gathered. It is hoped that the weights will provide a
condition factor closely related to survival. Average weight changes in
Pups, from year to year, may show some correlation with the numbers of
an age class harvested three and four years later.

Several changes in the pups, as compared with 1957, were noted
during the latter part of the season. Foremost was a distinct decrease
in the number of dead pups seen on the rookeries and secondly was the
apparent tendency for early swimming. It could not be stated as more
than an impression at the time but, during the tagging, the pups were very
active and seemed larger than those tagged in 1956 or 1957,

Weighing was scheduled to be done at about the same date as in 1957
and on the same four rookeries. The first weighing was done at Northeast
Point, 2 September. The container built for use in the 1957 weighings was
not large enough to hold the pups this year nor was the capacity of the scale
great enough to weigh the heaviest pups. Weights greater than 15 kilograms
could not be weighed on the scales used and.the constant bouncing of the
pups, many weighing near the scale's limits, put a strain on the mechanism.
After some 400 pups were weighed, the scales were checked and found to

be out of order.



- 28 -~

Weight data from 248 pups weighed at Northeast Point is listed

below. The maximum weights are unknown,

Mean weight

Sex Number (kilograms):
Males 127 11. 4
Females 121 9.9
Total 248 10.7

Comparison of the 1958 Northeast Point figures with 1957 data shows
an overall increase of 2.7 kilograms, or a 33. 8 percent increase for the
combined sexes. The males increased 2.9 kilograms (34. 5 percent)
which the females increased 2.3 kilograms, or 30.6 percent over the
weights of pups in 1957.

2. Postnatal increase

Biologists weighed 9 male and 11 female pups on Kitovi and
Polovina rookeries between 22 July and 26 August 1958 (table 9). After
initial weighing, they were unable to find three of the males and three of
the females; the weights of these pups are not included in the table. Only
pups carrying fresh umbilical cords were sampled.

a. The mean weight, at first weighing for both males and
females, was 4.8 kilograms. Scheffer and Wilke (1953) had previously
reported the weights of newborn males and females as 5. 4 and 4. 8 kilo-
grams, respectively.

b. At five days, 10 out of 11 pups showed an increase and one
showed a slight decrease. It may be concluded that pups start feeding soon

after birth and that they do not suffer an early postnatal loss in weight.
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Table 9. Postnatal increase in weight of 14 pups,

St. Paul Island, 1958,

Date when

first First Weight in kilograms, at 5-day intervals
weighed weight— 5 days 10 days 15 days 29 days 2¢§ days 30 days 35 days
Malea 2/
22 July 6.1 - 6.4 7.2 - 7.4 - 7.6
27 4.7 5.0 5.3 6.1 5.2 5.5 5.5 -
27 4.3 4.4 - 4.3 4.3 - - -
27 5.3 5.6 6.1 5.3 - 5.2 - -
27 4.8 5.5 - 4.3 - - - -
27 3.6 - 6.4 5.9 6.9 6.1 - -
Total 28.8 24.2
Mean 4.8 6.0
Females
23 July 4.9 5.8 - - o — = -
23 4.7 5.0 - - - - - -
22 4.5 - - - 5.7 6.8 - -
22 5.3 - - - - 6 2 - -
27 4.5 5.2 - 5.2 - - - -
27 4.9 5.0 4.5 - - - - -
27 ‘3.7 4.3 4.8 By, L 4.8 5.6 4.6 -
27 6.0 58 52 56 56 6.4 7.3 -
Total 38.5 25.0
Mean 4.8 6.2

= Em m m o m m w em e e e, e o em m e e m o e mm e mm mm s ms m wm M em e ws e

1/ Near newborn weight.

E_/ Interpolated.
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c. Three males and four females showed an increase in
weight at 25 days; one male showed a slight decrease. The growth rate
of both sexes was very nearly the same, representing an increment of
27 percent for the period.

d. One pup (no. 12070) lost weight soon after birth and
did not recover it until 20 to 25 days later.

e. One pup (no. 12705) doubled its weight within 10 days.

f. Weights of the individual, during the first month of
life, fluctuated widely. Quite certainly the length of time since the last
feeding has an important bearing on the weight of the pup. Bartholomew
and Hoel (1953) stated, with regard to the lactating mother, that the
mean duration of her first trip to sea is five days; of her second and sub-

sequent trips, eight days.
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III. . REPRODUCTION

A. Summary of previous studies

Information on fur-seal reproduction and age through 1957 was de-
rived from 16, 055 genital tracts and ‘accompa.nying canine teeth from which
age was determined by tooth ridge counts. Evidence wasragain found in
1957 that only a small number of 4-year females give birth to pups. The
data also showed that just over one percent of the 2-year-old females
breed. Indicated breeding among 2-year-olds may have been the result of
errors in age determination or interpretation of reproductive condition
from genital tracts. The method of obtaining females in 1957 differed, to
a large degree, from 1956 as harem raids were resorted to throughout the
season, primarily on Polovina but also on Reef Rookery and Northeast
Point, after the harem structure relaxed. The 1958 season was-Similar

to 1956 on St. Paul in that harem animals were not killed.

B. Current studies
1. Methods used in the female kill
The improved method of handling female canine-teeth, started
in 1957 on St‘. Paul, was inaugurated on St. George this year. Use of the
stainless-steel tray on the killing field and in the laboratory, and the re-
sultant timesaving, enabled the St. George Island staff to increase their

proficiency in age determination and reproductive ~tract examinations,
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A brief rdview of the female killing pattern shows that the pilot year

1956 gave proof of female availability in commercially acceptable num-
bers. In 1957, the female kill was to be 50,000, The actual kill of
47, 413 indicated that such a target figure was not unreasonable. An
excessive rejection of the larger female skins. (taken in 1956 and 1957)
at the processing plant forced a reduction in the size of the 1958 female
kill by limiting the ma;cimum length of animals taken to 45-3/4 inches.
It is anticipated that the selective killing methods used in 1958 will pro-
duce high-quality femalg skins, with relatively few rejections in an annual
take of about 30, 000,

2. Results

The 1958 collection of 5,933 female samples was taken during
the latter half of the 55-day killing season lasting from 27 June through
20 August. The size restriction of 41 to 45-3/4 inches eliminated harem
drives as a source of available females early in the season and the har-
vest of females was accomplished in August through normal hauling-ground
drives.

On St. Paul Island, 4,041 females were examined. Thirty of the
samples were not aged because of loss or questionable handling of teeth,
On St. George Island, 1,922 females were examined. The frequency with
which 3-year-old females were recorded as pregnant, 4-year-old females
as multiparous pregnant, and 5-year-old females as multiparous nonpreg-

nant, on both St. Paul and St. George Islands, was about the same as in
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1957. There are occasional errors in judgment, both in age determination
and in genital-tract examination. However, the breeding capability of a
2~-year -old female fur seal cannot be entirely discounted. The appearance
of twin fetuses, collected during 1958 pelagic sealing by both the United
States and Japan, is cited as a case in point. This was also unheard of
until irrefutable evidence was collected. Table 10 lists the reproductive
condition, by age, of 4,011 St. Paul Island samples. Table 11 summa-
rizes the reproductive condition of female samples on St. George Island,
1958,

The instructions to kill smaller females in 1958 were reflected in
the age grouping and reproductive condition as determined from the sam-
pleg. Females, ages 2 through 5, made up 81 percent of the total female
kill on St. Paul Island and 60 percent on St. George Island.

The change in killing size caused some reduction in the sample preg-
nancy rate at all ages. The age of maximum productivity, for the St. Paul
sample, was seven as in 1957, Maximum rates for 1957 and 1958 were
81 and 72 percent respectively. Little change was shown on St. George
Island from 1957, except that the age of maximum productivity advanced
to eight. Maximum rates on St. George, for ages seven and eight, in 1957
were 64 and 62 percent and in 1958, 56 and 65 percent respectively.
Figures 8, 9, 10, and 11 show the reproductive condition of seals, by age

and by round, for both islands.
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Table 10. Summary of reproductive condition of female seals sampled from
commercial kill, by age, St. Paul Island, 1958.

Reproductive Age
condition 2 3 4 5 6 7 8 9 10 10+ Total
Nullipara
number 65 1477 1077 257 116 9 1 1 4 - 3007
percent 100 >99 93 48 25 7 2 6 - 75
Primipara
Pregnant
number - 6 62 225 187 32 10 3 - - 525
percent - <1 >5 43 41 26 18 8 - - 13
Nonpregnant
number - - 5 15 22 6 1 - - - 49
percent - - <1 3 5 5 2 - - - 1
Multipara
Pregnant
number - 1 7 25 110 55 27 23 38 14 300
percent - - <1 5 24 46 47 60 61 35 8
Nonpregnant
" number - - 3 7 25 19 18 11 21 26 130
percent - - - 1 5 16 31 29 33 65 3
Total 65 1484 1154 529 460 121 57 38 63 40 4011
Percent 2 37 29 13 11 3 1 1 2 1
Percent
pregnant - <1 6 48 65 72 65 68 61 35
All females Primipara and multipara females
number percent number percent
Pregnant 825 21 Pregnant 825 82
Nonpregnant 3186 79 Nonpregnant 179 18
Total 4011 Total 1004

Sample size in percent of kill: 17
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Table 11. Summary of reproductive condition of female seals sampled
from commercial kill, by age, St. George Island, 1958,
Reproductive Age
condition 2 3 4 5 6 7 8 9 10 10+ Total
Nullipara
number 23 390 386 178 61 23 6 4 2 2 1075
percent 100 100 89 53 24 14 8 8 5 2 56
Primipara
Pregnant
number - 1 40 134 100 32 9 1 2 5 324
percent - 1 9 40 40 20 13 2 5 5 17
Nonpregnant
number - - 6 11 18 14 1 1 1 - 52
percent - - 1 7 8 2 - 2
Multipara
Pregnant
number - - 1 9 53 58 37 31 23 69 281
percent - - <1 3 21 36 52 58 59 42 15
Nonpregnant
number - - 1 2 20 35 18 16 11 87 190
percent - - <1 Iy 8 22 25 30 28 53 10
Total 23 391 434 334 252 162 71 53 39 163 1922
Percent 1 20 22 17 13 9 4 3 Z 9
Percent
pregnant - - 10 43 61 56 65 60 64 45
All females Primipara and multipara females
number percent number percent
Pregnant 605 31 Pregnant 605 71
Nonpregnant 1317 69 Nonpregnant 242 29
Total 1922 Total 847

Sample size in percent of kill: 27
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Figure 9. Reproductive condition of female seals sampled from commercial
kill, by round, St. Paul Island, 1958.
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According to the female samples, 86 percent of the females killed
on St. Paul Island had a field length of 45 inches or less and on St.
George 80 percent were 45 inches or less.

It is impractical to designate a dominant age class because of the
selective killing, however, the large proportion of 3-year-old females
may be indicative of a moderately strong year class.

The projected kill of 4-year-old females for the Pribilof Islands
in 1957 was 5, 800; the projected figure for 1958 is 3,961. This num-
ber may have been influenced by the restrictive upper limits of the
killable size range.

Exclusion of harem females from the 1958 kill may be partly re-
sponsible for the reduced pregnancy rate, however, selective killing
was the main factor. While the pregnancy rates, by age, were lower in
1958, the percent pregnant among primipara and multipara females in-
creased over 1957. A smaller proportion of the older nonpregnant
parous animals were killed, thereby increasing the percent pregnant
among the-remaining parous animals in the kill.

A comparison of 1957 and 1958 pregnancy rates, by age, shows
the same pattern -- the most productive age being seven. Pregnancy
rates rise rapidly from age 4 to 7, then begin to fall off in the older ages.
The most extreme changes, between 1957 and 1958, were in numbers of
3-, 4~, and 5-year females killed. Within this age span, there was a

complete reversal of the number of animals killed in the two years so
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that the order of abundance, which was ages 3, 4, and 5 in 1957, was

5, 4, and 3 in 1958. Such major changes in age composition, as between
1957 and 1958, had little effect upon pregnancy rates and it again may
reasonably be concluded that these pregnancy rates are indicative of the
rates for females age 4 and 5 in the overall population.

Data from 1952 pelagic-sealing samples, of the United States and
Japan, indicates a difference in mean lengths of pregnant and nonpregnant
females of the same age. This same phenomena exists in the 1958 United
States pelagic samples. To check this and determine if it exists within
the land samples, the 1958 female data was analysed and the following
conditions were noted. The mean lengths of females, age four and older,
sampled from the commercial kill on St. Paul show no significant differ-
ence in length of pregnant and nonpregnant animals. A difference in age
four would not have been surprising if size is the key factor for breeding,
however, the data is conclusive in its evidence that there is no difference.

The data relating to nonpregnant females was separated in order to
make possible consideration of the size of nulliparous, nonpregnant parous,
and pregnant animals. Physical and/or physiological differences may
exist between-nulliparous and nonpregnant parous animals. Nonpregnant
parous and pregnant animals would be expected to be and are about the
same length. At age seven and older, when detection of differences be-

tween nulliparous and parous animals is possible, the nulliparous animals
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are shorter than the pprous individuals (figure 12). No reason is known

for the smaller size or retarded sexual development of such seals.

C. Lactation

As in 1957, the presence or absence of milk in the mammary glands
was noted during the gross examination of each spécimen. Inconsis -
tencies in removal of the skin cause discrepancies in the determination
of lactation. Observation of field skinning has shown many instances in
which the entire mammary gland, filled with milk, accompanies the skin
leaving no indication of lactation on the carcass. Numerous instances
appear of nulliparous and nonpregnant parous animals secreting quanti-
ties of milk or milk-like fluid, It is, then, unreliable to attempt, in

field examinations, to relate lactation to reproductive condition.
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IV. MORTALITY

A. Background

Prior to 1956 it had been the practice to begin the dead pup counts
on about 15 August. Studies have shown that, when the commercial kill
was confined to males, relatively few pups deaths occurred after this date.
Mortality from hookworm, which accounts for about 55 percent of all pup
deaths, usually drops rapidly between 10 and 15 August. During the era
of male killing only, dead pup counts reflected only the natural mortality
and were not affected to any great extent by carcass disappearance through
decomposition and autumn storms.

Since female seals now compose a substantial proportion of the kill
but are not available in any numbers during the male kill, it has been
necessary to extend the killing season to 20 August. In 1956, harems
were generally avoided but, in 1957, they were use:d to a great extent as
a source of females. Data shows that most harem females give birth to
pups. Therefore, the death of a harem female will-usually result in the
death of a pup from starvation. This starvation mortality continues for
at least three weeks after the last killing. Dead pup counts are further
complicated by the factor of carcass disappearance when they have to be
delayed to include all mortality from starvation. In 1958, the killing of
harem females was succesgfully avoided, thereby eliminating any signifi-

cant die-off following the dead pup counts. Five percent of the total count
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is customarily added to include pups that might have been missed and

may, in some degree, cover carcass disappearance.

B. Dead pup counts
1. Total counts
Seal pup mortality declined for the second successive year.
It was apparent, earlyv in the season, that mortality of pups would be low.
Few dead were seen on the beaches and harem fringes. The total of
31,187 dead pups on St. Paul was 61 percent less than the mean mortality
during the years 1951 and 1953 to 1957. The St. George total of 4, 756
was 56 percent less than the mean for 1953, 1954, 1956, and 1957. The
total dead pup counts for both islands are listed by rookery in table 12.
A decrease in mortality occurred on all rookeries,
2. Sample area counts
A dead pup census on the sample areas, outlined by perma-
nent signs placed in position in 1956, was made made for the third year
(table 13). The count of dead pups on sample plots was 37. Shpercent of .
the total dead pup count. This compares favorably with the figure of 32
and 32.5 percent for 1956 and 1957 respectively. The relationship be-
tween total count and sample area count have been fairly constant for three
successive years. The sample area counts are apparently a reliable mor-
tality indicator if checked at intervals by complete counts. A comparison

of the percent of the total rookery count represented by sample area counts
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Table 12. Dead pup counts, Pribilof Islands, Alaska, 1958,

Decrease from

Mean mortality mean in 1958
Rookery 1958 1951 & 53-57 (percent)
St. Paul Island
Northeast Point
Morjovi 2290 5918 -61.3
Vostochni 7247 18481 -60.8
Polovina
Little Polovina 975 2865 -65.9
Polovina Cliffs 1826 6078 -70.0
Polovina 2184 5909 -63.0
Reef
Ardiguen 102 286 -64.3
Gorbatch 1655 4503 -63.2
Reef 5550 13079 -57.6
Sivutch —— - -
Kitovi, Lukanin, Tolstoi
Kitovi 608 1995 -69.5
Lukanin 324 1107 -70.7
Tolstoi 2823 6446 -56.2
Zapadni
Little Zapadni 1312 3453 -62.0
Zapadni Reef 246 1287 -80.9
Zapadni 4045 8754 ~53.8
Actual total 31187 80161 -61.1
Add 5 percent 1559
Estimated total 32746
St. George Jsland Mean mortality + |
1953-54 & 56-57
North 1626
Zapadni 844
South 118
Staraya Artil 1552
Actual total 4756 11004 -56. 8
Add 5 percent 238
Estimated total 4994

Summary, 1958
Pribilof Islands 35943
Add 5 percent 1797

Estimated total 37740
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Table 13. Dead pup counts, study areas, St. Paul Island, 1958,

Rookery Number

Northeast Point Rookeries
Mor jovi 682
Vostochni 1045
Polovina Rookeries
Little Polovina 598
Polovina 1947

Reef Rookeries

Gorbatch 1139
Reef area 1 (north) 1664
Reef area 2 (south) 908

Kitovi, Lukanin, Tolstoi Rookeries

Tolstoi 1367
Zapadni Rookeries

Little Zapadni 393

Zapadni 2059

Total 11802
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for 1956, 1957, and 1958 is shown in table 14. The value of the sample
plot counts can be appraised better when the data in table 14 is further

analysed.

Table 14. Percent of complete rookery dead pup counts
represented by study area counts.

1956 1957 1958
Rookery Percent

Morjovi 42.0 33.1 29.8
Vostochni 20.6 25.1 14. 4
Little Polovina 51.6 55.5 61.3
Polovina 26.3 36.6 48.5
Gorbatch 33.1 31.0 68.8
Reef 30.2 25.6 46.3
Tolstoi 52.3 43.8 48. 4
Little Zapadni 39.2 28.3 30.0
Zapadni 51.3 52.2 50.9

C. Recent mortality trends

The statement was made in the 1956 report that seal pup mortality
is now fluctuating on either side of a mean and that the mortality would
vary between about 75, 000 and 125, 000 annually unless a man-created
change in herd size takes place. A mortality decrease in 1957 brought

the count to the minimum estimate of 75, 000 and did not require any
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explanation as it fit within the limits of the 1956 statement. A further
decrease in mortality in 1958 resulted in a total count one -half the num-
ber of the original minimum estimate. Such extreme variation necessi-
tates a change in the statement. A graphic illustration of recent trends
is given in figure 13, showing the mortality count in thousands, by
rookery, by year. One possible explanation for these fluctuations is

given in the following section.

D. Factors involving mortality

The weather appears to be a very important factor in mortality
fluctuations. Casual observation noted the low mortality of 1953 occurred
with a high number of sunny days. A relatively dry season occurred
again in 1955 and 1957, both years with a relatively low mortality.

To explore the relationship of weather and mortality, a preliminary
study has been started. Detailed weather records, for St, Paul Island,
have been kept since 1915. Beginning with 1950 and continuing through
1957, attempts were made to relate mortality to either precipitation or
temperature or both. The ultimate relationship will undoubtedly be a
combination of both and may well be related, also, to other factors such
as food abundance. At this time, the most likely correlation exists be-
tween the mean air temperature of January, February, and March of
each year and the pup mortality in the following July and August. This

relationship is plotted for eight years in figure 14.
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A relationship such as this inverse correlation has a plausible
explanation. High mean temperatures may accelerate the development
of the hookworm larval form and thereby cause peak abundance of the
larval form to exist in its infectious stage prior to maximum suscepti-
biolty of the seal pups. Colder mean temperatures, however, may be
inhibitive so that development might be delayed enough to coincide with
the most susceptible state of pup life; this would obviously result in a
high pup mortality.

Other results of the study show a relationship between the mean
air temperature for the first three months of each year and the kill-per-
unit effort., Kill-per-unit effort is defined here as the mean kill of male
seals by age, by round, for period 1 July to 31 July for any year.

It is planned to resume investigations on hookworm mortality with
emphasis on basic hookworm biology. Better knowledge of development
stages may reveal a weak point in its life history. Increased knowledge
would make possible an understanding of the fluctuations in intensity of

the infection.
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V. RELATED STUDIES

A. Blood studies

Whole blood and blood serum samples were collected for cooperative
study by four different groups. Whole blood and serum was sent to the
National Institute of Health, Bethesda Maryland, for study by Dr. Blumberg.
Blood serum was sent to Dr. Kazuo Fujino of the Whales Research Institute,
Tokyo, Japan, and to the University of Wisconsin where Dr. H. R. Wolfe
is conducting a study on the comparative serology of carnivores. Dr.
George Ridgway, U. S. Fish and Wildlife Service, Seattle, Washington,
received whole blood samples from which the following results were ob-
tained:

1. All samples were cross matched to test for natural isoaggultinins,
None were found.

2. Aliquots were frozen in glycerol-citrate solution to test the ap-
plicability of this method of preservation.

3. Arntisera were prepared against the red blood cells of five of the
individual samples, two in chickens and one each in a rabbit, a goat, and
a dog. The dog was found to have weak natural agglutinins for fur-seal
blood cells.

4. Several absorption experiments were performed, one of which
provided rather weak evidence for the existence of individual differences.

Fur seal hematocrits were taken by Dr. Yeager, Public Health
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Officer, St. Paul Island, and five reading averaged 46.6 with a range
of 45 to 51. The use of hematocrit readings provides a quick gross

estimate of both the white and red cell count, although it actually is a
measure of the volume of blood cells and serum. Human blood is ap-

proximately 50 percent cells and 50 percent serum.

B. Food habits
In 1954, Kenyon recorded 27 fur seal stomachs containing food,
among the thousands of empty ones in the St. Paul Island fur seal har-

vest. They contained mostly sand fish (Trichodon trichodon) and

sturgeon-like sea poacher (Agonus acipenserinus). The same species

appeared in succeeding years. In 1958, the few stomachs with food

contained 100 percent capelin (Mallotus villosus). The stomach contents

of an adult female was composed of the remains of over 80 capelin.

The great colony of murres (Uria aalgae californica) on Walrus

Island were, also, observed to feed principally on capelinbut gsome sand

lances (Ammodytes tobianus personatus) were brought to the island by

both murres and cormorants (Pholacrocorax urile).

C. Female skins
During August, 248 skins from tagged females were marked with
special fiber tags giving the age and length of the animal. These tags

will remain attached to each skin throughout processing by the Fouke

Fur Company. Fifty-nine of these skins had the field number on the tag
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in addition to the known age and length. This field number will relate the
finished grade and size of the skin to the reproductive condition. Com-

The bulk of the 248 skins, when finished for grade and size, will
give an index of the value of harvesting females within certain age and
size limits. A breakdown of the age and size of the entire sample is
shown in table 16. Since 3-year females are mostly sexually immature,
the sample of 120 marked skins, from this age, should be comparable to
that of the 3-year males taken regularly. Samples of the older age classes
will, in part, clarify ideas concerning the value of skins from pregnant
animals,

Figure 15 gives the age-length relationship of animals whose skins
were tagged and the age-length comparison of all tagged females. It
appears that there is no significant difference between the two samples,
therefore, it is justifiable to assume that the finished grade and size of
the 1958 female kill would be represented by the sample. This informa-
tion could provide a preliminary basis for determining the size limits of

future harvests of 30, 000 females.

D. Study of fur seal pelage
In connection with a study of fur seal pelage launched in 1957, a
staff biologist was assigned to St. Paul Island from 28 August to 10

October 1958. Accomplishments:
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Table 15. Grade and size— of skins from female seals of known age, length,
and reproductive condition;z_/, St. Paul Island, 1958.
Field Reproductive
Date Rookery number Grade Size Age Length condition Uterus Ovaries Lactation
August
14 REEF 2631 6 45 POP POR - N
2500 6 44 PMO POR CAL Y
2662 5 45 POP POL - Y
2626 5 44 NON - - N
2539 3 44 NON - - N
2642 3 41 NON - - N
2521 3 41 NON - e N
2506 3 45 NON - = N
2496 3 43 NON - - N
2491 3 43 NON - - N
2492 3 43 NON - = N
2486 3 40 NON - - N
2668 2 39 NON - - N
15 POL 2707 6 47 NON - - N
2719 6 48 PMO POL CAR ¥
2765 6 44 NON - - N
2784 6 46 POP POR - N
2822 6 48 POP POR - Y
2741 5 44 NON - - N
2689 3 41 NON - = N
2700 3 40 NON - - N
2706 3 41 NON - - N
2715 3 43 NON - - N
2767 3 42 NON - - N
2769 3 44 NON = - N
2774 3 43 NON - - N
2727 2 40 NON - - N
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Table 15. Grade and size of skins from female seals of known age, length,
and reproductive condition, St. Paul Island, 1958 (con.)

- es e w o W @ W W @ @ W e @ = W e = - - e - e - e - - W W = W W W e = o - = = w om = - - - = -

1
—-/ Grade and size furnished by Fouke Fur Company

Grade: REGULARS SCARRED II1's
Size: 1. Extra Large 1. Extra Large 1. Ex. Ex. Large
2. lLarge 2. Large 2. Extra Large
3. Medium 3. Medium 3. Large (in black only)
4. Small Medium 4, Small Medium 4. Medium
5. Small Medium

2
— Key to reproductive condition:

1
POP = pregnant primiparous ®
PMO = pregnant multiparous '
NON = nulliparous
NMO = nonpregnant multiparous
POR = post partum, right horn

POL = post partum, left horn
CAL = corpus albicans, left ovary
CAR = corpus albicans, right ovary

3/ .
— USR tag B 52
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Table 16. Numbers of female sealski.ns, by age and len"gth,
marked for processing by the Fouke Fur Company.

Length Age ol

in inches 2 3 4 5 6 7 8 9 10 Total
39 1 - - - - - - = =~ 1
40 2 12 - - - - - - - | 14
41 1 32 1 - - - - - - 34
42 1 31 5 1 - - - - - 38
43 - 24 3 1 4 1 - - - 33
44 - 14 6 3 13 1 - - - 37
45 - 6 3 8. 13 - - 1 1 32
46 - 1 2 6 14 3 - - 2 28
47 - - 2 3 2 B - 2 2 11
48 B - - 1 6 1 - 1 1 10
49 - - - - 1 - - 3 - 4
50 - - - - 2 - " 1 » 3
51 - & = - 1 - - - 1 2
52 - - - - - - 3 = 1 1

Total 5 120 22 23 56 6 - 8 8 248
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Figure 15. Age-length relationship of tagged females recovered in commercial
kill, St. Paul Island, and samples of tagged females whose skins
were marked for processing by Fouke Fur Company.
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1. Three pelage samples (neck, back, and belly) were collected
from each of 75 seals (24 males and 51 females). They ranged in age
from newborn pups to those older than age 10. The samples, now in
formalin, will be stained, sectioned, and mounted for microscopic study
of the molting process. Upon analysis of the 1958 collection, plans will

be made to study the molt during the fall months of 1959.

2. Detailed color notes (Munsell System) were obtained from a

black pup, silver pup, yearling, subadult, and adult of each sex,

3. The mammary gland was studied, sketched, and photographed
in fresh and embalmed specimens. (It had been noted previously that

deterioration of fur quality is common over the belly region.)

4. Certain parts of the extremities: nose, ears, tail, and

flippers were photographed and preserved for study.
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VI. OTHER WILDLIFE SPECIES

A. Reindeer

A count of the reindeer herd on St, Paul Island was made, 12
August, by Carl Abegglen, Terence O'Brien, Brian Scheffer, and
Lavrenty Stepetin,

The search for the reindeer herd began in the morning from the
Southwest Point road toward the interior of the island. One party
searched the a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>