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COOP AT TON,

Mr. Fukuzo Nagasaki, an employee of the Fisheries Agency, Ministry
of Agricul ture and Forestry in the Japanese Governzent, spent the period
from << July to 1 September on St. Paul Island. He cooperated in the
collection of data from the commercial seai kill until it ended on
31 July-. He also participated actively in the dead pup counts and care-
fuiiy obsevved the pup tagging. We belisve that this experience coupled
PPt his other observations.on the islands will make it possivle for him
Phd other members of the Japanese Fisheries Agency to understand much
more clearly the problems of fur seal research on the Pribilof Islands.
i is natural for the statistically trained person without background
exverience with a species to 1nsist on a more ideal approach than practical
considerations allow.

ter his stay on St. Paul Island, Mr. Nagasaki wrote a summary of
his opinions of fur seal research on the Pribilof Isiands and a study
‘of homing tendency among three-year-old bachelors. The first is given
in the following pages and the study of homing tendency in the section

on tag recoveries.

MY PRIVATE OPINION OF FUR SEAL RESEARCH ON THE PRIBILOFS
by
F. Napasaki
In spite of the fact that the modérn survey of tle fur seal did not
Btecin carlier than LG40, much biological knowledge tas bteen brought to

Recht in @ rather short period. It goes without saying, I think, that
P S
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P S fue not Lo the characteristie habit and habitat of the fur seal




ﬁmﬁh sprarentiy makes biclogical research easy to a certain extent but
}gso to the contribution of the able scientisis and to funds available
o them. However, there are rany important aspects which remain unknown.
Apart from the biological interest there would be no particular
urgency in the research program if the commercial kill in the North
:pacific Ocean would be continued the same as it now is because the annual
catch has been stabilized both in cuality and quaniity. However, there
seem to be several bils of evidence which support the possibility of
increasing the catch on the Pribilofl Islands withoutf any harmful effect

4 i

or vne  population. Therefore, if it is expecteda o increase the annual

further biological investigation is very essential to determmine a
reasonable amount of availsability. I think such & prospective biological
approach may be divided into two paris:

The first part is the study of the population dynamics of the fur
seal and the seccond part is the study of hookworm which would probably
result in some measures to lessen the pup mortality. For tle study of
porulation dynamics the fundamental subjects are to make clear the popu-
lation composition and its abundance. For these purposes tagging experi-
zments are very effective and essential besides the statistics of the kill
and the number of harem bulls because from the tecknical viewpoint the
tagging technique is very well established. Also, plenty of tags which
wouic be sufficient for population anelysis were put on pups in seveval
Wears on St. Paul Island, particularly neariy 50,00C tags put on in 1955.
However, in spite of the large nuwnber of tage tre sampling ov the tag

Fecovery is not satisfactory. There are some difficulties, I understand,
Y

il obtaining a satisfectory tag recovery. Tlese difficullics are largely

foR]




ulit SEgre ative tendeney of fur 113 U LTy and ot ' ‘“m(‘xui;"‘;r

dea whetlher it dis possitie or not it nly would be
deipiul us a furlner siep In Lre population study Lo collect L=ny SAm] 1
RE L (O . is a9t lis alvsasdy own vli&v oldden Temdlss arnls AT .t
PR eding Lslands, It mig Cé BOSSEHNS UL T Ean Il veral thousand
pistes alfter Lhe tresding sesason when ULhe harems 4re DIoKen up. ouch
Blaie senpling s, 1 thing, much more eflicient Ivr learning ihe naturs
e by andvolhlier factors than the pelagicosaaple wnich 18 mord or laus
pnsauesnced by segregabion.

As 1 pointed out roughly, the homing ©oendency (to their rookery of
birth) of the tlree-year-cld male is fairiy strong. Therefore, an esti
matvicn: of the number of jups shouid be calcuisted for ecach rookery
separately. It means that the tagging shouid be done not only on every
rookery ‘on St. Paul Islancd but also on' St. George Islagnd because there is
a cevtain amount of intvewmixture betwsen St. Paul and St. George.

dnother point L would lLike to recommend is Lo put doubile tags on
eElle i order. borcheckntnentas icsl ratio., The present tagging method
MERS put onoa tagland cudt! off thestipsof & iddpper. [Butyidfanotherrhug
U, on- Linerotieresigeninsieadiot cutting the iippew 4t nazht beavery
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Necdless to say, there are many int srnational aspects in the fur

geal populati-:-n study. Exchange of information from each breeding island

1] promote and improve the research activity of fur seals in the North

vl

pacific Ocean. It should be expected in the near fuwmre.
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11, FOOD HABITS.

., Recept information about the food of fur segls in
the Bering Sea,

The developuent of commercial fisheries in the Aleutian ares,
payticularly the catching of selmon in the open gsea with drifting gill
nets has stimulated interest in the food of the Pribilof seal herd in the
Bering Sea. No pelagic investigation of the food of fur seals while in the

Bering Sea has been made since the 1890's, In 1896-97 Lucas wrote, in

"referring to a study made by A. B. Alexander, that, "In Bering Sea during

August and September the pollack (Theragra chaleogremma) forms the staple
article of food, a squld (Gonatus asmoenus) coming next in importance, while

some salmon and a few species of small fish are also eaten." Lucas quotes

‘Alexander in stating that, "materisl which has been found in the stomachs

of seals taken in different parte of Bering Sea indicetes thet only =
8mall percentage is composed of fish which inhabit deep water, It is only
reasonable to suppose that when seals are in shallow water they feed on
both bottom fish end those near the surface," Lucas footnoted the latter
M of this statement, saying "There is, however, no evidence of this
except in the rare presence of cottoids, . . ."y Stomachs collected from
the killing fields in 1954 (Kenyon, Nﬂ)y verify Alexander's statement,
Most of the content of these stomachs (94 percent) was composed of sand
fish (Trichodon ixichodop) which burrow in sand in relatively shallow
mater, The sturgeon-like sea poacher (Agonus acivenserinuys), which was

8econd in importance, is also a bottom dweller,

8]

l/ Jordan, D, S., and others, 1898-99, The fur geals and fur-seal

islands of the North Pacific ®cean, U, S. Treas. Devt., Doc. 2017,
Part III, pp. 59-68.

3/ Kenyon, ¥, W, 1954, Food of fur seals taken on St. Paul Island,
Alaska, 1954. IB.
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From 17 to 20 July 1955, 204 fur seals wers collseted pelagically in
the sering Ser from Unimak Pass and Ihalsska to the Pribilof Islands,
-Tmmughout this period they wers most abundant in or near Unimak Pass., Most
of the seals were collected by shooting from the deck of a halibut schooner,
‘the Y5 Paragon, with shotguns loaded with buckshot. On the rare calm days
two men worked from a dory powered with a 10 horsepower outboard. In good

| weather this was as effective as the larger vessel and crew, Fewer
animals were lost when humting with the dory than from the larger vessel.
The essals did not bulld up into a high concentration between the
Aleutians and Pribilofs but gave the impression they were part of a thin
and steady stream of variable density moving on to the islands. Seal
pigration to the Pribilofs was late in 1955; the arrival of 3=-year-old

‘males did not reach its peak for nearly two weeks after the usual date,
IQDxUnimak Pass where fur seals could be found in relative abundance there

| were also soa lions, numerous hump~back whales, and wvast numbers of shear-
| waters, It is reasonable to presums that the rich food supply attracted

all these forms,

Pregnant females predominated among the seals collscted, making up '

» 71 percent of the total. Non-pregnant females composed 16 percent and

| males 13 percent of the remainder, This elass distribution is almost

émctly what might be expected from existing knowledge of the migration
| Uning for different ages and sexes,

Teble 1 gives the food contained in the stomachs of the seals
%llected pelagically and also three stomachs with food found among the
thousands of empty stomachs of the seals taken in the commercial kill,

In general capelin vas the predominant food item in Unimak Pass

ang near the Aleutian Islands, Well offshore in the Bering Sea, including
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Table 1 --5tomach contents of 205'1‘/1‘1:1* seals collected in the Bering
Sea between the Aleutian and Pribilof Islands from

17 June to 20 July 1955.

f food item Percentage of Frequency

Ei‘”;z Scilentific food by volume of item
—;wn Ongorhynchug sp. 0.5 1
(apelin Mallotys catervarious 52 45
Jlaska pollack Theragra chalcogramma 40 3%
sand-lance Ammodvtes tobianus personatus trace 1
midentified fish 1 2
Squid Decapoda T & 56

Mscellansous mollusks,
probably not food:

Rough thais Thais lima trace 1

Heavy-ribbed

. Venus-heart Venericardia crebricostata trace 2
.| Dire whelk Searlesia dirg trace : 2

0

Stomach contents of 3 fur seals from St. Paul Island
commercial kill,

Salmon Oncorhynchus sp. Samples only 1

| because of

Alasla pollack Theragra chglcogramma incomplete recovery 1
from slashed

Sand fish Trichodon trichodon stomachs 2

U Total empty stomachs 90,




4he area around the Pribilof Islands, Alaska pollack and squid were the most

ypportant food items (Fig. 1). Because of the scale of the figure the

ooourrences of capelin are not fully represented, It appears that concen-

tration of capelin are available for the seals during extensive portions of

their northern migration. This species made up over 90 percent of the food

of seals taken in the western part of the Gulf of Alaska from the Kensai

| peninsula to Afognak Island in June 1952 (Distribution and food habits of

~ fur seals of the North Pacific Ocean, 1955).;"/ Squid occupies a high rank

| in frequency of occurrence but a lesser place according to volume, This

is caused by the following conditions: 1) squid become more available at
night and 2) they are soft bodied and have only the besk, eye lenses, and
pens which resist digestion. The abundance of these hard parts indicates

that squids are a staple food but whole squid or even large quantities of

‘ flesh were only occasionally found.

Except for salmon none of the food species found in this sample enter
into any commercial fishery in North America. The capelin is an arctic
gpecies (Clenens and Wilby) reaching its southern 1imit along the Olympio
Peninsula, The Alaska pollack or whiting is abundant, ranging from
California to Alaska, At present it is not acceptable as a market species,
being rather thin and soft fleshed. A squid fishery is carried on in Cali-
fornia for a limited market but none are taken in northern waters,

This sample illustrates once again quite clearly that the seals'
food depends on availability, If capelin are the abundant fish it feeds

on capelin. If pollack are the available form it feeds on pollack or if

—

-

4 Edited, 1955. Distributicn and food habits of fur seals of the North
Pacific Ocean. Joint report by Canada, Japan, and the United States,




wth are to be had it necepts both as well as other fish species and squid,
Near the coasts of Southeastern Aluska and British Columbla herring is a

staple food, 1In deep water off the Japanese coast seals feed most

Far I

extensively on lanmbern fish and squid. Salmon doubtless would be readily

taken if they were available since they are a highly acceptable food, From

their infrequent occurrence in seal stomachs it appears thal as-a general

thing salmon are not available prey speoies for fur seals, As stated by

3
milke (1951)"/the principal relationship of fur sesls snd salmon aprears to

pe that of co-predators rather than predator and prey. Examination of the

availeble evidence on salmon predation by fur seals in Alaskan waters leads

to the conclusion that they prey to a very minor extent on free swimning

salmon. In a favorable situation, such as where salmon are trapped in a

gill net, seals may cause considersble damage,
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B. es8 Investigations | s
In 1953 the Japanese Governmeni made additional pelagic investi-
'gations of fur seals off northern Japan, The results of the stomach
analyses are quoted belows
Study was made of the contents of stomachs of the 414 seals caugni
y iavestigation boats off the coast of Sanrixu (liyagi, Iwate, and Aomori
Prefectures in northern Honshu] during Javuary through June 1953, applying
almos® the zame methods as ussd in the 1952 investigation, (Of the 414
gtomachs, complete records were kept aboubt age, weight, place of catch,
time of eatech, etc., for 334.)
(1) Gene E, tion of Stomach Conten
Of the 414 stomachs, 165 (40%) were empty; 169 (41%) contmined more
then 1 cc, of food; and 80 (19%) contained less than 1 cec., food. The
total wolume of the contents found in the 169 stomachs which contained
mors than 1 ce. food was 21,522 ce. (Note), whose classification by
species of fish is ehown on Table VI, 1In the 80 stomachs conlaining less
than 1 cc., of food, large or medium sized squids were found seventy-six
tines, lantern squids four times, medium or small lantern fish twice,
largs lantern fish once, coke once and pebble once.
"(Note) The stomach echtaining the largest volume of
contents (1675 cc.) belonged to the male
four years old whieh was caught at 9 a.m.,
April 3 about 35 miles east of Todogasald,

95% of the coutents being large squids.

Table

"Table VI indicates that in the stomachs large lantern fish and

-

large or mediun sized squids were found in the lergest quantity, and

Other species of lantern fish, anchovies and lantern squids followed them,
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\rable VII shows that large anchovies and medium sized squids formed the

: largest p&I‘t 0

gotation. )"

f the contents each month, (Table VII omitted from

argble VI. Contents of 169 stomachs containing more than 1 ce. of £

ood.,

Volume Percentago
(in cubic of the total Frequen

cy of

gpecies of fish centimeter) volume appearances

2
3
4

(Note by

. Squlds marked * include cutile-Iisih, \mcnobeumu.s
and two snecies of Ioligo.

. Lantern fish marked o include varicus speties of
lantern fish.

o vquids marked x include various species of squlds,

fﬂ)

S enooeguﬂu::, herring-like fich, Alevocaphalidae
€. Propmothichinys, (snake msckersl)

7o _hl_mp_gli}_lgl_mg Taru(y Sndidae

8. Lestidlup, family Sudidae

9. Anotopterus ?

10, aomonsrn, hake-like fish, near Gadidaes

olarge sized lantern fish 9806 45,563 LT+ ¢
 zlarge and medium® sized
squid 5381 25.002 125 (+) 13
| olnldentified lantern fish 2936 13,642 39.(+) 3
Anchovy L2 6.700 3
glantern squic 1373 6,203 25 (+) 5
oSmall sized lantern fish 216 1,00/, 23
ophelus 2 150 0597 1
ofediun sized lantern fish 195 0.483 3
Unidentified fish 45 0,209 i) 4%
Promethichthys ? 25 0.116 1
Hcrsg mackersl 8 0.037 2
Chlorophthalmuys 7 7 0.033 3
lestidiug 7 5 0.022 1
Sand eal 5 0,022 1
anotopterus 4 0.019 1
Leemoneng 4 0.019 1
Unidentified 4 0.013 1)k
Pebble 1 0,005 T
Gadidaes ? Trace (+) 1
Horcetail tang Trace (+) 1
(Note) 1, The totsl of contents in such stomachs was 21,522 cc.

e o e s e W s B e R e s e mm wm e me eA e e e Em e e W e e e s em e ee e e e




(2) Feeding Timg

As sscertained by the joint investigation in 1952, seals take food by
night rather than by daytime. This year's investigation confirmed this
tendency. Table VIIT shows the condition of stomachs for every two hours
from 6 a.m. to 4 p.m. and about one hour after 4 p.m. (No hunting was
pade at night.) In the stomachs of the seals hunted in the afternoon,
large and medium sized squids were found in the largest guantity., Lantern
figh was found in the largest amount in the stomachs hunted between 6 and
8 o'clock, and 10 and 12 o'clock. Large and medium sized squids repre-
gented the largest part of the contents of the stomachs in the division of
8-10 o'clock, Lantern squids were found in the stomachs of seals taken
between 6 and 8 o'clock, 8 and 10 o'clock, and 12 and 14 o'clock, It is
to be noted that medium and small sized lantern fish were found in thse
stomachs 'taken batween 14 and 16 o'clock,

Table VIII Stomach Contents by Time of Cateh

Stomachs Stomachs

Containing Contalning Total of

less than more than Total Stiomach
Time of Empty 1 cc. of 1 ce, of No, of Conterts

| Catch Stomachs _ Food Food Stomachs  (cg.)

6-8 o'clock 6 % 38 48 7450
8-10 2 5 4O 66 - 6138
10-12 » 30 15 35 80 2690
12-34, ® 32 13 11 56 192
L=16 n 34 2 6 62 450

| After 6

0'clock 1 6 .- 2 29 L




(3) Comparison With Feeding Habit of Seals Obazerved

in the Past Investigstions

The publications issued in the past as regards the feeding habit of
genls pasaing winter off ths lacific Coast of Japan are the report by
pustin and Viilke, 1950, the report by Wilke, 1951 and the interim report
of the joint investigation by Japan, the United States and Canada in 1952,
The resulis of this year's invesiigation on this subject generally
correspond with those stated in these reports., This time again seversl
gpecies of lantern fish constitutoed 60,74 of the total of the contents of
the stomachs checked, and next came several spscles of squids represanting
31.4%. Fishes found in the stomachs of seals and important for the fishing
industry were, besides large sguids, anchovies,; which appearad thres tines
and covered 6,7% of the contents of the stomachs whers they appear. Other

comnerciel fishes sueh as mackerels, sauries and salmons which were found

in the 1952 investigntion could not be found at all this time."
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71I, POPULATION.
A. Tag recoverioes,

Fach seal in the commercial kill was examined for a tag or
tag scar on the right foreflipper and for a clipped outer digit on the
right hindflipper, This work was done by Calvin J, Lensink, biological
aid, and an assistant from St, Paul village., As in past years, the
tags were removed and its number together with the fiecld length of the
genl was recorded. In the laboratory, the number was checked and
recorded on a Keysort punch card. Other data punched on the cards were
the field length, date, age, rookery of tagging, and rookery of recovery.
Tables 2, 3 and 4 give the rookery of recovery of tagged seals taken in
the commercial kill, the field length of tagged three-year-old seals by
rookery of recovery, and by time of recovery.

A specilal effort was made to find all sesls having a clipped
rear digit since an accurate record of tag-lost seals is very important
in inproving population estimates based on tag recoveries.

B. Age clessification.

Although the standard for tooth samples used in age classifi-
cation of the commercial kill requires only a two percent sample for
kills over 1,250, the overall sample size taken in 1955 was about 3,9
percent, Since the seals are laid out in rows of 10, it is a simple
matter to get samples of any desired size. For example, taking one seal
from each row gives a 10 percent sample and one from each 10 rows gives
& one percent sample, Table 5 liste the usual data needed for population

estimates, Table 6 and Figure 2 combine the kill records and age classi-

o
fication into cumulative form,” It is suggested that the biologist keep
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the tooth ridge counts current throughout the sealing season and provide

the General hianager with a daily record of the cumulative percent of

three- and four=~year=-old males in the kill, This information will give

the General Manager a supplemental aid in makiné his decision as to the proper
time to terminate the sealing season.

It is also strongly recommended that the tradition of calling A41-45
4nch males three-year-olds be lgnored, It hus been suggested in the past
that these animéls be ealled group three mzles., There has been ample
opportunity during the last several yeaurs to become adjusted to the idea
that the so=-called three-year-olds are actually 30 to 45 percent four-year-
old gnimels. Being conservative in the dircetion of exactness can hardly
be eriticized but resisting change which would correct an error is a differ-
ent matter. Canadian and Japanese hiologists have both been somewhat
bewildered Ly our explanation that these seals which are labelled three~
year-olds are really a mixture of three- and four-year-old animals, Ve
believe the appropriate entries in the annual statistical digest, "Alaska
Fishery sand Fur-seal Industries" should be correctsd.

C. Homing tendency.

The following study of the homing tendency of three-year-old male
Seals was made by Mr. F, Nagasakl in 1955, It is based on data obtained
fron tag recoveries and tooth ridge counts during the commercial seal kill

on St, Paul island.,

Homing Tendency of Three-Year-0ld iale Seals

In 1952, 20,000 E-series tags were placed on seal pups at four
Tookeries on St. Paul Island, The.tags were attached without yegard for

the sex of the seals.
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Rookery Nunmber of pups tagged
Northeast Point 44,000 |
Zapadni 800

Reef 6,000

Polovina 9,200
Tolstoil/ 0

Comgereial kill in 31955.--Three years later, in 1955, the seals of
the age class tagged In 1952 made ﬁp a large part of the commercial kill.,

on St. Paul Island an estimated 30,733 thrce-year-old males, mostly from
41-45 inches in total length, were taken throughout the killing season.

The estimated number of three-year-old males killed at each rookery is

given below:
Northeast Point 10,213
Zapadni 9,355
Reef nyaal
Polovina 4,811
Tolstoi : L4633

Total 30,733
Since all seals on the hauling growmnds were driven and all males

from 4)-45 inches in length were supposedly killed (though there were some
exceptions) the total kill at each rookery well represents the relative
abundance of three-year-old males that have landed at each roockery
(hauling sroimds of the rookery). Then the total number of three-year-old
males Sr in 1955 would be represented as:

Sr = 30,733t, if there is no dispersion of seals to other

islands, where S is the total number of male pups in 1952 and r is the

— =

1/ Iukanin and Kitovi rookeries are included with Tolstol, hereafter,
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| Lurvival rate from 1952 to 1955,

- Tag recoverigs in 1955.-=A total of 1,057 tagged seals and 140 seals

“that had lost thelr tags were recovered on St, Paul Island. Iighty-two
tags of the same series were recoversed on 5t, George Island, but these are
not considered in the present study. The E-serles tag recovery at each

rookery on St. Paul Island is given below:

Rookery where t Rookery where recovered

NEP ZAP REEF POL TOLSTOI

N;)I*t heast Point 144 16 1 28 19
Zapadni 5 28 1 5 5
Reef 62 102 40 43 61
Polovina 137 40 5 288 27
Tag-lost 56 | _20 =15 | = L9

Total 348 186 A7 364 112

The recovery rate of tags at each rockery according to origin is calcu-

lated as shown in the following table:

Rookery of origin ) Rooke I recove
HED LAL NEEE POL TOLSTOT
Northeast Point 1/70.9 1/584.7  1/1,721.0 1/171.8 1/243,.8
Zapadni. 1/2,042,6 1/334.1  1/1,721.0 1/962.2 1/926.6
" ' Reaf 1/164.7 1/91.7 1/43.¢ 1/111.9  1/76,0
| Polovina 1/7ho 5 1/233.9 1/344.2  1/16.7 1/171.6
Estipate of the toual number of male pung when tagged in 1952.--A more

ACcurate method of estimating the 1£5tal nunber of pups by tag recovery than

the Simple Peterson method might be possible if tagging had also been done on

- (Continued on page 30)
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Table 2.-=Recovery location of tagged seals in commercial kill,

Rookery of recovery Percent St.
NEP TOL L-K ZAP REEF POL ST, G, Total recovery George

F-Series - 2-year-old segls, males

1 mem e 1 — 1 — 3 e -
e S S 1 e i s 1 == s
1 e me- . S — 1 - —
B e 2 - S ST 2 — —
2 --- 1 S — c—e == 3 -—- -—-
A == == 1 == A 2 5 == 2
5 == 3 3 --- 2 2 15 —— .2

£ Point 144 10 9 16 a 28 ——- 208 -— 22

' 5 3 2 28 1) 5 -——— il ——— 2

62 41 20 102 40 43 --- 308 — 26

#ﬁl 137 Y 13 A9 3 288 == 427 =% iy

»hnal 348 68  4L. 186 47 364 - 1057 ——- 82
?dnat 56 5 5 20 7 47 - 140 ‘= 1197

P=Series - L-ycar-old seals, males
?hn 12 I = 2 ee- 22 3 40 e 3
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Table 3,--Field length“/of tagged 3-year-old seals by
time of recovery, St., Paul Island, Alaska

Length in No
inches Total length
39 40 41 42 43 L L5 46 47 recovery recorded
; — 1 = 3 1 - b -- - 6
o= -- -- - 1 - - 1 - 2
- 1 1} 3 i 3 1 1 -- 11

- 2 1 3 5 4 2 2 - 19
e 2 .= e e - 2

- -- 1 1 2 3 1 -- -- 3

N 1 -- 2 e~ -- 3

-- 1 -- 5 1 A 1 -- 1 13

Sh LU e RaEseT s e eanl el Sies &3

-- 4 3 10 13 1 5 1 1 49

- e= - 1 -- 1 == e - 2

» -— - 2 3 2 1 3 == -- 11

) - == - 3 2 1, - == == 6

- " - - 1 5 7 T 2 1 -- 23
| - == = = & 1 4 1 'A = 2
'h'ﬂ total - = 3 20 18 1 6 2 - 63

s

Includes 139 seals of E series with“tags lost, ;
|




Table 3.~-Field length of tagged 3-year-old seals by time of ‘
recovery, St. Paul Island, Alaska (continued)

Tength in No
inches Total  length
) 39 40 41 42 /3 1L 45 1B 77 recovery recorded
w;”ﬁdy g IR SRR N (U S P e 7
. T s N e e e 20
F. = = L o= F 7 = =2 2
- A eh =5 e RPN BN = B 39
I" z= = 2 "k 16 2 & & == L2
d total e 22 bR 520 @0 S 513 a8 -3 M4
& nly e e e T e 19
" ~—~ - s 11 11 16 6  -- 1 46
0 T T T E 5
" e i ! BT M e s s 79 1 |
: e T el £ e I T |
i total - 1 11 39l en - 55 a3 agg |
)y cm em == 4 49 2 == 1 20
" = 0k 2 W 1% Wy & L = 41
‘ 3 - - 1 3 7 4 2 1 .- 18 |
" - " 1 4 Wi 2k 16 G Ay == 67 1
- == 1 2 9 X 18 2 A = 6
0d total - 3 9 37 79 58 18 4 1 209
1y -~ 3 8 9 U 4 6 == - 4
) v | 1 4 13 1 4 1 1 35 1
) - =, 1 96 3 2 2 - 23
i = 1" e"mal 85 gl 35 . == ==l aoe 2
3 = .2 10 3% 3% 30 1 4 == 126 3

" tota) - 6 26 78 97 79 39 7 i 333




Table 3.-=F'icld length of tagged 3-year-old seals by time
of recovery, St. Faul Island, Alaska (continued)

o —— — . e 5. e e . . e —— . et Y i -

——

3 Length in No
___Ainches _ ) Total length
39 40 41 b2 L3 4L A5 46 47  recovery  recorded
1 -- -- 1 6 8 9 JA - - 28
- 1 3 10 17 8 - 1 46
-- 2 2 14 15 21 10 3 - 67
,. 1 A 7 18 r U 5 o= = 5%
) 1 3 13 49 52 49 25 3 1 197
tr 1 23 75 259 361 294, 141 30 5 1189 8
~ Ji-day season extension: incomplete round.
Table 4Le==Length classes of tagged 3~ycar seals by rookery of
recovery, St. Paul Island, Alaska
Length in No
inches Total length
32 A0 4l A2 A3 Ak A5 46 4T _ recoyery  recorded
- 2 7 2 23 13 > 2 - 73 -
- 1 4 8 16 13 6 -- 2 49 -
- 2 10 43 66 55 2, 2 3 205 1
- -- 2 16 20 9 4 3 2 55 =
-- 2. 220 & 112 114 - 63 S 407 4
4 10 20 2 k& 20 29 U == L0 —
1 23 75 259 361 294 1A 30 5 1139 8
1 7 20 27 14 8 5 P -— 82 --
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ification of commevrcial kill males: Siu. Paul Island, Alaska.

Tooth Fercent in -
Males saaple each age Estimgated nunber
Rookery killed size class xiiled from zge cluss
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gable 5--Age classification of" commercial kil) males: St. Paul Island, Alaska (ant'i)

Pevecent 1n

Tooth each age Estimated number
Malies zampie class kKilied from age class

Rookery £iiled gize P 3 % 5 ._ 3 L 5
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ot

Rookery

Paul

s 5--Aze clagsification of commercial kill malec: St.

26

Paul Island, Alaska (Cont'd)

Percent in

Estimated humber

Tooth each age
Males .. sample class killed from age class
killed size P ; 5 b N e
1884 64, < 7= z6 - 38 1356 490 o
<083 69 T3 <6 - 28 Z0z3 7.0 -
296 L, 7 70 =3 - 91 907 293 -
2C9 9% 8 _6b _«6 _-— 168 1382 54k _-—-
7957 L 741 =6 345 5608 <05z -—
49,977 < 61 36 1 839 30733 18083 33
4l
kill 50,618
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Tolstol rookery in 1952, However, it 1s the only possibility in the present
case. The conditions for using the Petorson method have been previously
ascertained by Chapman (Kenyon, Scheffer, Chapman, 1953).

By the simple estimation method using tag recoveries, the total
number of male pups born in 1952 is 256,738. Accordingly, 1 can be calcu-

lated as 8.354T.

Correction for loct-tegs.--Since tag-lost recoveriecs are not usable in

the present study they should be eliminated from the data. As indicated
by a clipped rear digit, 140 seszls had lost the metal tag from their fore-
flipper out of a total of 1197 tagged or once-tagged seals recovered,

Thus, the tag-bearing rate can be calculated as 1037 or 0,8830, If it is
1197
supposed that 8,830 tags had been attached to male seals in 1952 instead

of the actual number, 10,000, the tag-lost recovery can be eliminated,

Calculation.==If the number of male pups at Northeast Point in 1952,
for exampie, is represented by A, Ar (r is the survival rate of this year
class until 1955) must have returned to St, Paul Island, of which Ara
returns again to Northeast Point, and Arb, Arc, Ard, and Are go to Zapadni,
Reef, Polovina, and Tolstol, respectively, The groups separating to the
five rookeries all have the Northeast Point tag ratio which is calculated
as 2000 X 0,.8830/A or 1766A.

The groups which originated at Northeast Point are diluted by seals
coming from other rookeries. The total number of three-year-old males
landing at Northeast Point is estimated to be 10,213t or 85,319, Then, the

following equation can be given:

Ara X l%éé 5 ]
85,319t 70,9
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Tron this equation g is caleculated as 0.6804. By the same method b,

¢ 9 and e can also be found, as can the ratio of seals returning to

7apadni, Reef, and Polovina., The results are given in the following table:

FROM
T0 NEP Zig ADHT REEF POLOVINA
Percent
Northeast Yoint 0,6804 0.1183 0.1952 1.0,2819
Zanadni 0.0756 06629 0.3207  0.0822
Reef 0,007 0. 023% 0, 1262 0.0103
Tolovina @ 1323 0 J20:8" 0IBE5 95085925
Tolstol 0.0808 Q1182 Q%22 0.0%55
Total 0,9828 1,041 0,9698  1.0224

Discussion

In the table given above the underlined figures show the rate of
return of each roockery. At Northesst Point, Zapadni, and Polovina this
rate is 60 to 70 percent which apparently indicates a fairly strong
homing tendency.

The ha;ling grounds for bachelor seals ere located just outside the
rookeries, Then the area available for bachelors has no relationship to
that of the rookery. Reef rookery, for example, is extensive and produces
a8 large number of pups each year tut the hauling ground in its viecinity is
very limited. Accordingly, even if bachelors originating at Reef rookery
have s very strong tendency to return there, not enough room in o favorable
situation is available to ihem. That is the resson why the homing rate

at Reef is very low. One-third”of the three-year-old males born on Reef

apoeared on Zapadni rookery three years later, Also, the dispersion to
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peef from other reokeries is exirenely low.

Apart from the homlng trend teo St, Paul Ieland, it is clearly indi-
cated that three-yecr-old males have a strong tendency to return to the
rookery where they were born three yeers earlier,

D. Tazging,

The greatest number of seal pups tagged in one year prior to 1955
was 20,000, This senson 50,000 tapgs were used, of which 130 were spoiled
and perhaps 150 to 200 more may be lost because of inadequate elinchling.
Although taggers wexre requestod repeatedly to check the clinch, some poor
attachmants will slip by in what is a rather high szeed operation, Most
closure failures are caused by tage on which the point is not prcperly lined
up vith the aperture throuch which it clinches, Necesssrily, we depend on
the manufacturer to adjust the tags for attachment beczuse of the time
required to examine 50,000 tags,

As in 1953 and 1954 tags were apuvortioned to each rookery according to
the harem bull count, One minor cxception to this standard was made on
Lukanin-Kitovi rookeries, Three thousand instend of four thousand tapgs were

applied at these two rockeries beecause of the rough terrain., The exira

thousand tags were uced on Reef rookery,
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Fur Seal Tagging, 1955

i Number seals ]
Rookery Percent Tag numbers tapged
|
Northeast Point 22 4,001 - 15,000 11,000
Polovina Rookerles
Polovina and
Polovina Cliffs 6 15,001 = 18,000 3,000
Little Polovina 6 18,001 -~ 21,000 3,000
Reef 28 3,001 - 4,0003
37,001 - 50,000 14,000
Kitovi, Lukanin, Tolstoi
Kitovi-Lukanin 6 l-.3,000 3,000
Tolstol 12 31,001 - 37,000 6,000
Zapadni Rookeries
Little Zapadni
and Zapadni Reef 9 21,001 - 25,500 44500
Zapadni 11 25,501 = 31,000 5,500

Tags 1 - 10,000 had the series designation "H" stamped ahead of the
number., The remainder bore a number only, The tags were attached to the

left foreflipper and 1/2 to 3/4-inch of the outer digit of the left hind-

flipper was sliced off as a check mark.
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It was to be decided from the experience of tagging 50,000 seals
whether it would be feasitle to tag 75,000 or 100,000. The tagging of
50,000 was done fairly rapidly--in eight working days with & crew of 28
men in addition to two biologists, an average of over 6,000 per day.
pespite the apparent rapild progress it was necessary at times to search
for groups of pups which did not contain a large number of tagged animals
tagged. The work wes arduous and as is to be expected much personal equip-
mont such as boots, trousers, jackets, and rain gear was ruined. It was
necessary to work on some rookeries for severul days before its quota was
completed. ¥When the tagging on a rookery required more than two days'
operations were shifted to another rookery or another part of a large
rookery in order to allow the pups to nurse. Although tagging as many as
100,000 pups 1g physically possible we believe 50,000 is near the practical

1imit, We would not want to attempt more than this number unless such an

operation was absolutely indispensible,
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. MORTALITY,

A. Dead pup study area.

Counte to determine the comparative death rate on a study area of
gbout 15,000 sq. ft. on Northeast Point were begun in 1951. In 1955 counts
pere made at 5-day intervals except for the final count which was made
coincidentally with other dead pup counts at Northeast Point. As on most
of the rookeries a substantial decline in mortality took place this season,
The finel count of 293 made on 23 Auzust (Table 7) is 30 percent less than
the 420 dead nups counted on 2/ August 1954. In that year half of the
portality had occurred between 27 and 29 July and three-fourths between
1 and 5 Aupust. Comparable dates in 1955 were 30 July to 4 August and 4 to
9 pAugust, Thus, the same degree of mortality was reached about 5 days later
in 1955 than in 1954. The overall trend was simllar but varied in timing
and total extent as indicated.

B. Dead pup countg.

1, Total count.

A complete count of dead pups was made on St. Paul Islend
using the same methods as have been described for previous years, Counts
were mede by biologists, Calvin Lensink and Ford Wilke, Japanese Government
representative, F. Nagasaki, and a local assistant, George Rukuvishnikoff,
The counts required approximately 10 days. No éounts were made this
&eason on St., George Island or on Sea Lion Rock, The counts are listed in
Table 8 and with the exception of Reef, Ardiguen, and Kitovi show docreases
in pup mortality. Totel pup deaths for St. Paul rookeries decreased 21,5

percent from 1954.

ne e

2. Sample sreas coumts,




Table 7.—Desth rate, dead pup study area - Northeast Point.

- Fumber

pate dead pups Increase in deaths
15 July My s FETR
20 " 49 32
25 M 85 36
T 133 48
4 August 188 55
g " 237 49
M 1 280 : 43
fon . " 290 10
2 . 293 3

n

In 1954, fourteen sample areas were ocutlined with paint marks, It was
intended that ecounta of dead pups would be made on the sample areas for
compariscn with the total ccunt. If counteg on the sample areas followed
closely the total count in trend and extent, counts on the sample ersas could
be substituted for the time consuming complete count, In 1955 the sample
area mortality counts showed an oversll decline of 30 percent, about 8-1/2
percent greater than that shown in the total count (Table 9). It would
appear that the sample areas thus far selected are not fully reprecerntative
of a1l the rookeries and that it will be necessary to set off additional
sample areas until the trend of the overall and sample areas counts is closely
parallel, Once this is accomplished there will be a worthwiile saving in

3

time since present sample areas can be counted in a little over a day by

four men,
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Table 8.--Dead pup counis, St. Paul Island, Alaska.

e Change
Rookery 1954 1955 percent
Northeast Point Rookeries ]
lor jovi 8,049 5,571 30,7 decrease |
Vostochni 25,233 14,473 42,6 decrease |
Polovina Rookeries ‘
Little Polovina 3,852 2,782 27,7 decreass
Polovina Cliffs 6,413 5,964 7.0 decrease
Polovina 6,459 L, 660 27.8 deerease
Reef Rookeries
Ardiguen 282 387 37.2 increase
Gorbatch 44900 4,789 2.3 decreass
Reef 12,959 15,145 16.9 increase
SiV‘utGh e - —— -
Kitovi, Lukanin, Tolstoi
Kitovi 1,669 2,610 56./ increase
Lukanin 1,125 1,129 v e
Tolstol . 75552 6,489 14.0 decrease
Zapadnl Rookeries
Little Zapadni. 4,979 3,555 28.6 decrease
Zapadni Reef 2,278 1,383 39.2 decrease
Zapadni 10,424 6,607 36.6 decrease
Actual Total 96,178 75, 544,
Add 5% 4,809 3,777
Estimated Toteal 100,987 79,321
Change in mortelity 21,5 percent decrease
~

*Cownts made 15 - 22 August
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Teble 9 =-Sample areas, dead pup counts, St. Paul Island, Alaska,

o Percent
Rookery 1954 1955 change -
Northeast Point Rookeries
Morjovi
Area 1 1234 747 - 39
Area 2 702 367 - 48
Vostochni
Area 1 420 293 - 30
Area 2 741 536 - 28
Polovina Rookeries
Polovina Cliffs 897 889 %01
Polovina 1286 543 - 58
Reef Rookeries
Gorbatch 1692 1542 - 9
Reef 1244 1091 - 12
Kitovi, Lukanin, Tolstoi
Kitovi 287 336 7.
Lukanin 248 37N + 50
Tolstel 1452 1140 - 21
Zapedni Rookery
Little Zapadni 538 423 - 21
Zamdni - =ne=Es -t B
Area 1 613 396 - 36
Area 2 1054 845 - 20

Totals 12,408 8,674 = 30.1
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An accurate explanation of the decreased mortality in 1955 is almost
impossible to make because of our incomplete understanding of the causes
of this mortality. The greatest decrease occurred on rookeries where
hookworm infection has taken a heavy toll. Rookeries such as Kitovi,
Lukanin, and Ardiguen had an increased death rate, It is believed hookworm
had 1ittle effect in the past on these rookeries, A natural, tentative
proposal 1s that a decline in the hookworm infection was responsible for
the lessened mortality. What, them, has caused the change in hookworm
infection? The only readily apparent difference vetween the 1954 and the
1955 season was the~coldnass and lateness of the 1955 spring and summer,
Although there was some delay in the arrival of cows and the birth of pups
in 1955 it is not certain how this would be reflected in the mortality
rate (Figes 3). According to the studies of Dr. 0, W/ilford Olsen and Carl
Dixon, there is a constantly decreasing number of larvas in the soil
throughout the summer, almost reaching the vanishing point by mid-August.
Conceivably, & few days' delay in the peak of pup births coupled with a
lessened number of hookworm larvae in the soil might combine to produce the
decreased mortality we have observed., Much of this is speculation which
we may never be able to substantiate unless observations are made over a
long period of years during which similar occurrences teke place,

C. Hookworm investigation. ’

1, Current work,
A detailed report on the 1955 hookworm investigation will be

v

Prepared by Dr., O, Wilford Olsen.

Following recommendations made by Carl Dixon at the completion of his

Tresearch in 1954 we repsated the treatment of 3 acres at Polovina with coal

1/ Records of the 1955 dead pup counts have been furnished Dr. Olsen.




Figure 3,--Kitovi Amphitheater on 13 July 1950 (upper) and
15 July 1955 (lower) showing variation in cow arrivals,
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gar creosol and 2,5 acres at Northeast Point with cresylic acid. The {
sonoentration of the solutions was 2 percent, double that applied in 1954.
As nearly 88 possible the 1T WES put on at the rate of 1 piﬁt per |
square foot, The phenol coefficient of the coal tar creosol ;disinfectant ‘
ased is 16,6 and that of the cresylic disinfectant is 9. Results in 1954
gore uncertain, Apparently, the number of hookworm larvae had been
drastically reduced but no decrease in seal pup mortality followed. At least
one more season's test wes considered nscessary to detormine whether these
apperently promising disinfectants had real merit or not.

Originally, it was believed that the material should be sprayed.

However, the orchard type spreyer used in 1954 was inadequate. The time
required to deliver the requiéite amount of material was unreasonable, It
wap found that a pump rather than a sprayer was needed., This season a
portabls gasoline powered centrifugal pump was used. With a 1-1/4 intake
hose and & 1-1/2 inch discharge hose the materisl was delivered at over 15

gallons per minute, It was applied by a flooding method rather than spray-

ing. Difficulty was experienced in getting the pump to prime itself when
the intake hose was transferred from one drum to anothex,
2. Future work,

The investigators have been successful in working out most of
the 1ife history of the hookworm, Uncinaris lucasi. Additi:onal information
18 needed on the causes of mortality among seal pups and what part of the
®ortality is hookworm caused.

In 1954 and 1955 most of the emphasis in hookworm reszearch has been
Placed on finding a chemical that will destroy the larvae in the soil. No

Po8itive results in terms of rediuced pup mortality can be reported yet nor




F |

,dl

42

are any immediate results in prospect. The search may go on for years
pefore & really effective chemical control is found. It is also possible
that other mortality factors may remove animals that have been lsaved from
hookworm before they enter the commercial kill, With success, at least in
the near future, so unsure, ghould this research be continued? This is
probably an opportune time for decieion because we know there is likelihood
of several years' work before p;ositive results are obtained. Plans for a
continuation should be made for three to five years and anticipate one or

more extensions of the same duration.
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y possible genital tracts of femule seals taken

o

.Insofar &s physicall
ip the commercial ki1l were collected for examination. Eighty-one females
wore missed because of our inability to cope with all that were kilied on
gertain days late in the season. 4 canine tooth was collected along with
each genital tract, as is tisually done, in order to determine the age of
the snimal.

Vervy few females occur in the early rounds but the numter incresses
& y \

rapidly in the late rounds. To illustrate, only 81 females were available ‘w

for exemination by 17 July but 560 were collected by 31 July. Their

reproductive condition is summarized in Table 10,
P

Table 10.~<Reproductive aondition of femalee from hauling srounds
P g &

5(1)

b B e

Age Pregnancy pricr to 1%55 regnancy 195 Total
Nullipara Primipara Multipara Pregnant Non-pregnant
No. # Ko. % Ko. % No. % NG. %
\
3 i3 100 c 0 o 0 i ) I - |
L & 34 e g 0 0 1< 16 61 84 73 1
5 59 35 104 53 L2 1z 15 6L 70 36 15
6 1z 31 95 33 59 56 88 83 18 17 106 i
7 2 3 9 14 53 83 52 78 12 2z 64 ‘\
8 1 3 3 Iz << 85 13 69 8 31 <6
9 o i 0 0 17 85 13 65 7 35 <0 ;
10 & 10+ 0 0 0 0 46 100 20 L4, 26 56 46
2 318 8 47 635 1z 67 L B
Totals 16, 29 171 31 235 40 340 61 220 39 560

Fa . 1 - - . :
(1) Lonception during 1954 breeding season.
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The degree of pregnancy declines from 100 percent for females
taken in the early rounds to 51 percent for those taken in the final
1 =
ound. An increase in the proportion of young nullipara animals is the

cause of most of the change. Four, five and six ysar old seals predom-

inate among the females kilied in the last few days of the season. In
addition there is some decline in the proportion of pregnant females
among ail age classes. It can be seen that the increcase of feuaalss in
the kill near the end of the season is only purtly a result of harenm
break-up. A very important factor is the influx of young females,

apparently just arriving on the islands.

Table 1l--Reproductive condition of females from hauling grounds by round

Round Pregnancy History Pregnancy 1955fz§
and (1) N?llipara Primipa:a Multipara gregnant NSn—preggant Tota}
Date Age No. &% No. % Nec. % Fo. L Ko. = Ferales
Round I 5 2= 100 2 100 2
June 23- O 2 100 2 100 2
i 7 £ 3 TRgE s 00 .
& 100 S A1 00 o
Round < ? 1 190 i 300 1
June 23_ 5 _1 190 1 190 L
July 2
< 100 £ 100 <
Round 3
July 3_ & 3100 e 3. —100 3
5 5 100 ' 5 100 5
6 - 1 100 1 100 il
7 1 100 1 190 1
9 90 ‘1 16 10 100 10
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fable 11--Reproductive condition of females from rauling grounds by round (Cont'd)
L) e —
.-—;-n-a‘"’—— Pregnancy History Pregnancy 1955'</
R:n d (1) Nullipara Primipara Multipara Pregunant Non-Pregnant Total
Date Age No. % Nos % No. % No. % No. % Females w
Lt = | -
Lt 1. 100 1 100 | 1
July 8- 3 1 100 1 100 1
12
5 6 100 6 100 6
6 il g S8 75 A Ly 16 9z 1 8 i2
|
7 1 50 150 Tt 50 g Z |
8 1 100 1 100 1
P 2 35 T4 Za 7 <0 87 3 i) <3
ﬂ
Prowd 5 4 £ 100 2 100 “
Buiy 13- 5 3 12 19 76 3,598 © 2py d@get gl oo 25
{ e/ |
6 5. ¢ &7 3 33 b Iara 1610, 9 '
5 7 3 100 _ 3 100 3
2 8 <7 69 Oy <3 36 92 3 8 39
und 6 ? 1 100 1 100 ' 1
y 18- 3 1 100 ] 1 100 ot
22 '
4 4= 5% 3 ' 43 3 43 4 57 7
5 o 9 61 i~ 26 JLe) 87 < b5} 15
6 SR 6 &7 9 100 9
7 2 <0 3 30 7 70 3 30 10
10+ L 100 4 100 %
e LD 17 36 <3 49 33 FOL 30 L7
und 7
v 23 ? 3% 35 7 ) E | 2 B L 62 st SRDg 8
& 3 5 100 5 100 5
4 <1 100 <1 100 21
|
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;‘Fflble 11-Reproductive condition of females from hauling grounds by round (Cont'd)

A Ea;ﬁ“"'—_ Pregnancy History Pregnancy 1955(2)

3 nné (1) Nullipara Primipara Multipara Pregnant Non-Pregnent Total
§ ggyL-——-Agg—' No. % No. & No. % No. % No. % Fenmales
' 5 26 43 26 43 I GO AR 61

6 A 15 6 <1 18 6/ e 8z 5 18 <8
7 1 5 5 =5 34 60 17 35 3 15 <0
3 4 100G L 100 4
9 1hE 7 83 6 75 < b 8
10+ 16 10C 10 O« 6 338 16
61 36 41 </ 69 4G i00 58 AL L& 171
Post ? ey N33 MAe e % 67 2 SE 6
| Season
‘ 3 6 100 & 100 6
Y ;i— 4 36 20 L () 4 10 36 90 40
sl o A 38 47 5 6 4z e, 2k 48 81
6 7 16 11 24 <7 60 33 73 ' 27 45
i 5 1 e 22, JKceM Mo Gar S s 408 o 24
| 8 ]! 5 3 14 17 81 13 6% 8= )¢ 38 <l
) C 57 Hop B 7 58 5 42 1z
10+ <6 100 10 38 i6 b2 <6
g1 35 53 Y 112 43 il 3 SISl 49 z61
Totalg AT B s G R T e R T R ol 5k | el e 560
—_—

(.) Only ages listed are thuse taken in the round.

I

<) Conception during 1954 breeding- Scason.




