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Exyericnc:.., \-Ii tb Cl. species to insist on a. more ideal ap})'ro3..ch than precti cal

consLierrctions o.l101·T.

1

COOPbr"ATJON.

Mr. Fukuzo Nagasaki, an employee of the Fisheries Agency, Hinistry

~.

Fully Ob~')81'Ved the pur ta.gging. We believe that thi.s 8xpel'icmce couplpd

of Agriculture and Forestry in the Japant:;se Goverlli:lent, spent the period

flrom ~2 July to 1 SepLrunber on st. Paul Island. He cooperated in the

collection of data from the COlllIllETCi.al seal kill unLl it ended on

After his stay on st. Paul Islmld, Mr. Nagasaki wl~te a summary of

It is natLi"t'<i:t for Lho statisticaJly train,~d person \.;.i.~hout be..ckgrmmd

]1 July. He also p:l.l'tici.patod active:? in the dead pup counts and care-

:w;:l ot~:(;;,' J:Il8illbc('s 0f ths Japanese Fi sheries Agc~ncy ta ,mcicrstnJJ llluch

more clearly thc ~"~'oblC'ms of fur DE:al r'oscarc!1 on tl:e Prlbilof '.Islands.

·:~tL hi" otlx'r oOs8rvations· on the isl::1n:L, yii::-l mak'? -=-t possible for hhn

his opinions of fur seal rt:searc h on the Pri"tJilof Islands and a study

of homing tendency among three-year-old bachelors. The first is given

in the follmrl ng pa.ge s and the study of homing tendency in the sec hon

on tag recoveri os.

t1Y PIUVA'l'E OPINION OF FUR SEAL RESEAHCH ON Tfl.E PRIBILOfS

b"j

F. NaGasa.ld.

In s}.;:Ltc of t,rx-: f",~~t Lha:' the l:lodt'rn survey of Lh; i'ur 3c:.ll dici not

liE;[;L in 3.. rat-Lel' c:liort. 9(~:-jod. It GOO;:; '~'ithout ~.;hyin6, I tUnk, tlat
....

it ~s ..lue nol. Lo



~hich apyarently makes bjological research easy t.o C:l. certain extent but

alSO to the contribution of the able scion tists and to funcis available

to them. However, there are !faTly ilaportant aspects "Hhich remain unknown.

Apart from the biological in terest there .,ould be no particular

urgency in the research progralU if the commercial kill in the North

f?acific Ocean would bo continued the same as it nm: is bocause the annual

catch has been stabilized both in e;uali ty and quantity. However, thf're

seem to be severa.l bi ts of evidence ",hieh support the possj bili ty of

incrUl~inG the catch on thE: Pribilof I sJG.n~1.s 'ii thJut any harmful offee t,

on t!,e popu~.lition. The:refc,rc, if' i v is expr'ct.AX\ to :~ncI'i:>.l.sc LriC iinnual

kHl fUl'ther biolo~;ical investigation i5 very essentlet.l to ::leterm.ine i.i.

reasonable wnounL of d.vall'.it~.ility. I th:.nk such a p'osPCC-::'.lV8 o.1.o1ogi.cul

upprQach may L8 divided i.nto t;,>o lx.trts:

Th? first pal't is the 5 tudy of the popu.la tion dyn~unics of the fur

seal and the, second part is the study of hookwonn \-duch '....oLlld probubly

resul t in SOIDe measures to lessen the r-ou-p morta.l.~ ty. For tI"B study of

population dynamics the fundamental subjects are to make clear the popu-

la.tion composition and its abundance. fo:, these purposes tagging f:xperi.·-

ments arc very effective and essential besides the statlstJ.cs of the kill

and the number of harem bulls because from the technical viewpoint the

tagging technique is very well established. Also, plonty, of tags Khich

\lQui6 bE ;::uffie:~el1L for popul tion alwlysis ;'10'(,13 put on Imps HI seveI'al

/f?:irs on St. Pa.ul Island, partjcul3.rly nen.!'ly 50,000 tags put 011 in 1,)55.

HOI,:ever, in spi t(~ of the:' liirge nJ.llI1Lo"r of tag:.> lLe sampling ,)r tht:' t8.g

recovery is not sati.sfactory. The co arE' ~wrne difi'icul ti,,:t:, lunden's Lu.nJ,

in obtaining a set.tisfcu;UJr:y tat; r'ccovc:cy. Th:se diff:LculLi,_·s ,He 1:.;.r·gely



, .
v \ ThougL

As J.L

Goo rgc I s1 tJ.nu lwcausn th "le' .i s

As 1 po-l-nted out rough:Ly, the homing 'J!.:·ndency (to l,beir rookery of

rookt·ry ·on .::1,. Paul .1 S.lane. but a1so Oll

separa~el;y. It means that thE: C,1it;g.lIJE:; srDu~d OP .:ione not onl~r on f-V81"J'

a cel'La"dJ alUount of int.ennix~ure bet~..ecll ::it. Paul "ud 3t. Goorge.

rna tic,) of thl~ numbf-. r of l.:ups :..;hou:i-d tc cal c ..:.:;"a ted for each ,'ookery

tutu] number of har-mil bul.L,. Actually; 1,Lc to Lal 11Ulll(XI' of bu] J seals mii.Lt

be a.n indicato:, of total abundance bUL consicier':"n6 "he J...lJnitG.Llons of

rook8'l:"J space available to harem bu.Us and the repla.c€llIc·n t b;/ r~c·: bu i.1.s
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r: umler of iTJ.cem 10J.':"s (l't:, •
~he

t;.l in nom"-n t,

C U[;US ·!lvcz'tiCat.:.Oll

I th:.nk, even th.lUgh it i~; treoretlcc..lly possible, it might 1::e

considerably higher tlian that of last yC"ar. This is also po.l.nted out by

If Gte hiGh :nort::d j.t? of PU[)S 1 S must.ly c u..us eel b:Jr Lhe houk'r;Ol'm, ~)ura-

tre kill in 1955 is a:llJlost. the sanw a:3 in preceding years but. UK' arrival

,. '.1' 0 .(:. ,',"_1 ~ .'L' ',r \ <, •pi?tcn v.l~ ..!.. - ~

sellS to th,·' br'2cding ] slands is not nceess'.i.riJy con3t.allt. For eX,i:n;i1e,

assumption. The killing 58:::.S01. j.s almost 5cttls:i bu~ th.:, art'~v:l.l of

of four-year--oLd males is est.imated to be about two ~:88ks 1ate (' t ]cin usual.

practically impossible to lessen the mortal 1 ty of yups. However, the census

sito:i.ogical ;3urve.:r ma~' LLnd out ~)omf; effective: ffit'd.::.ur·o·s to l:ri.'vent !lOok''''0l111

investigation of dead pups and some further study in l"he laboratory \-dll
•

ghe Some explanations of the hi$h mortall ty.

lnterestin[; to pXlliuine Lhe de;,;.,d t-'ups .in order toe fill(~ out th(~ cause of



Ne..;.Jl?::.JS to say, thEee arE.< 111<.iUY jn\;,."rnlltional aspects in tbe fur

seal pOiJuLt ti Dn s tuci:;. Exchange ·=;f infonna tion from each breeding island

~ll promote dnd improve the research activity of fur seals in the North

Pacific Ocean. It should be expected in the near future.

5



n. FOOD HABITS.

A. R~c nt infomat1on aboyt the food of fur seals in
~Berine Soa.

The development of' commercial fisheries in the Aleutian area,

particularly the catching of salmon in. the opon s aa with drifM.ng gill

nets has 8timu~ated intorest in the food of the Prlbilof seal hero in tho

Bering Sea. No pelagic investigation of the food of fur seals \'Ihilc in the

Bering Sea has been made since the 1890's. In 1(\96-97 Luoas VITota, in

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

August and September ~1e pollack (Theragra cbalco~ranmla) forms the staple

article of food, a squid (GOrui,\.y.§ amoentw) comine next in importance, while

some salmon and a few specier, of small fish are also oaten. n Lucas quotes

Alexander in stating. that, "material which has been found in the stomachs

of seals taken in di.fferent parts of Bering Sea indicatefl thet only a

small percentage is composod of fish which inhabit deep water. It is onq

reasonable to suppose that when seals are in shallow water they feed on

both bottom fish and those near the surface. II Lucas footnoted tho latter

part of this statement, saying "There is, howover, no evidence of this

Second in importance, is also a bottom dweller.

water. The sturgeon-like sea poacher (Agonus aclnenserinw;), vlhich was

Most of the content of these stomachs (94 percent) was coml~sed of sand

f'1sh (Triphodon trichodoJ;\) which burrow in sand in relatively shallow

The fur seals and fur-seal
U. S. Treus. Dept., Doc. 2017,

presence of cottoids. • • • "J.! Stomachs collected from
. y

in 1954 (Kenyon, MS) verify Alexander's statement.

except in the rare

the killing fi e1ds

i7 Jordan, Do ., and others. 1898-99.
islands of the North Pacific ean.
Part III, pp. 59-68. ..

Y Kenyon, Ko \I!.
Alaska, 1954e

1954. Food of rur seals tal<on on St,. raul Island,
1£ •
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From 17 to 20 .Tu1.1' 1955, 204 fur t'e::-,.lG v:ere ('/.)llcctaci uolaV.cally in

Se~. from UnlT;'ll.k Pass and Una.18.~~ka to thE: Pri bilor .Islfinc1~o

this period the~! were most abtmdant in or near Untmak Pass. !bat

of the seals were collected U.f shooti.ng from the deck of a halibut schooner,

the 1& paragon, with shotguns loaded with buckshot. On the rare calm days

two men worked .from a dory powered with a 10 horsepower outl:x>a:mc In good

.eather this was as effective as the larger vessel and crew. Fewer

ani,m8ls were lost when hunting with the d.ory than from tho larger vessel.

The seals did not build up into a high concentration ootween the

Aleutians and Pribilofs but gave the impression they were ptlrl of a t.hin

and steady stream of -variable density moving on to the islands. Seal

migration to the Pribilofs was late in 1955; the arrival of 3-year~old

males did not reaoh its peak for nearly two weeks aftcr the usual date.

In Unirnak Pass where fur seals could be found in rela"tiva abundance there

were also S1')a lions J nUlnerous hump-back \'/hal as, and vaet. flumbera of shear-

waters 0 It is reasonable to prestlIlla that the rich food supply attrnC"tad

all these fonns o

Pregnant famales predomina.ted among the seals collocted, making up

71 percent of the total~ Non-pregnant famalos composed 16 percent and

Wee 13 percent of the remainder. Th.i.s class distri but. ion is a.lmost

exactly vJhat might be) expected from exLf3ting knowledGe of' the migration

timing fOT different a.ges anel se:xea.

Ta.ble 1 gives the food contained in the -stOlllaohs of the seals

COllected pelagically and also three stomachs with food .found among the

thousands of empty stomachs of the seals taken 1.n the commercial kill.- ~

In general capelin Ylas thl~ predominant food i tom ill Unimak PW3

Ind near the Aleutian Islanch~o "t'ell offshore in tho Bering SOli, includ.1ng
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Table l.--Stomach contents ~f 205.l!fur seals coHected in the
Sea between the Aleutian and Pribilof Islands from
17 June to 20 July 1955.

9
Bering

item

AmmQdytes tobiAlllUl personatus trace

~

.-e of food

~D

StlJDOD

CaP8lin

!J,aB)al.pollack

send-lance

~dentif1ed fish

Squid

lieoel1aneoUB mollusks,
probably not food:

Rough theia

Beavy-ribbed
Venus-heart

Dire whelk

Scienti1'io

Onoorhync~ spo

MR110tus caterxario3lS

Theragra cbal90gramma

Decapoda

Thais~

Venericardia £re~ricosta~

Percentage of
food by yo lume

0.5

52

4D

1

7 V

trace

trace

trace

Frequency
of' item

1

45

36

1

2

56

1

2

2

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

Salmon

llaska pollack

Sand fish

Oncorlrmchwl sp.

Theragm chqJ,cogramm§

~richQdon !I1chodon

Samples only 1
becauso of
incomplete reoovery 1
from slashed
stomaohs 2

11 Total empty stomachs 90.

..



lC~

the area around the Pribilof I~lands, Alaska pollack and squid were the most

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

occurrences of cape1in are not fully represented. It appears that concen~

tration of capelin are available for the seals during exten~ive portions of

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

or seals taken in the western part of the Gulf of Alaska from the Kenai

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

tur seals of the North Pacific Ocean, 1955).11' Squid occupies a high rank

in frequency of occurrence but B. lesser place according to volume. This

is caused by the following condi tiona: 1) equid become more available at

night and 2) they are soft bodied and have only the beak, eye lenees, 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 speeies found in this sample enter

into any commercial fishery in North America. The capelin is an arctic

species (Clemens am Wilby) reaching its southern limit along the Olympia

Peninsula. The Alaska pollack or whiting is abundant, ranging from

CeJ.ifornia to Alaska. At present it is not acceptable as a market species,

being rather thin and soft neshed. A equid fishery is aarried on in Call

tornla for a limted 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 capeline If pollack are the available fonn it feeda on pollack or if

-
1/ r~dited. 1955.

Pacific Ocean.
Distribution and food habits of f\~ saals of the North
Joint report by Canada, Japan, and the United States o
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};Otb are to be had it '.'..ccepts both ,if:; well a8 other fish species unO. sqtlid o

lisaT the coasts of 3011theaste.t"n JD.askll. and British Colunbia herring ls a

Btaple food. In deep ?later off the Japanese coast seals feed most

ex~en8i'1t'el:r on lunt,el'n fifO;,: <u:{ oquid. Salw)D doubtless v-IOuld be readily

taken if the'J Vlere available since they are a highly acce!Jtable food G F'rom

their infl'equent ocou..-crence in seal stOTiluchs it appears that 8b' I'.l. een(:lral

thi.!'lg salmon are not ava.ilable p:Ny species for fur seoJs. As stated by

Wilke (1951)lIthe principal rela'tionohi.p of fur oeals ano sa.lrnon aprears to

be that of co-proda tors rather thun predator am prey. Examination of the

available evidence on salmon predation b~' fur seals in Ale.okan waters 1eMs

to the conclusion that they prey to a very minor extent on free swimmi.ng

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

gill net, seals may cat~e considerable damaga o



L

B. Japanese rrcrasti~ation3 kD 1952.

III 195.3 the .Japane56 Govermnen'lj Jaade add:l. tional. pelagic invElsti-

gations of' fur seals orf northern Japan. Tho results of the stoJ'llB.ch

~lY3es are quotad b~lm1'

1I:3tudy was made of the conte;1ts of stomaohs of the 414 seals caught

by investigation h()sts off the coast of ~J{-l.nrhu. (;.\iyagi, Iwata, and Aomori

prefectures in nurthern Honshu) during JU',)illiry -~hrough J\ma 1953, applying

almost t.h8 S[lJll€l methods as ll80<1 in the 1952 ilW8Gtigationo (Of~he 414

etomaohH, coInplete roco:cda ware kept about age, YJeight, place of cat<;lI,

time of cat(;h, eto., foX' 3340)

11 (1) General Explanation of $toMoh ontent@

or the 414 stomachs, 165 (40~) were empty; 169 (41%) contained more

than 1 ce. of foo<1; and SO (19%) contained less than 1 COo food. The

total vo1L~ of the contents found in t~e 169 stomachs which contained

more than 1 ce. food was 21,522 cc. (Note), whose classification by

spoeies of fish in shown on Table VI. In the 80 f:J'tolllachs coll'~ai.ning less

than 1 co. of :food, large or meditml sized oquids ware found sownty-l:lix

times, larltern squids four timoR, medium or slnall lantern fish trlice,

large lantern f:i.sh once, coke onco and pebble oncc.

II (rro-~e) The st'Haach oc::tn:i.ning the lal'gent volume of
contents (1675 cc.) belonged to the male
four y-ears old which was caught at 9 aom.,
April 3 about 35 miles east of Todagnaaki,
95% of the contents being large squidS.

"Table VI ind.iC9.tes that in the stomachs large lantern fish and

large or medium sized squids ,oleI\l ~O\md in the largest quantity, and

othor specios of lantern fish, anchovleB and 1ante rrl 8quid~ fo~lowed them.



Frequency of
appearances

47 (+) 1

125 (+) 13
39 (+) 3
3

25 (+) ;
g
1
3
4 (+) 1
1
2
:3
1
1
1
1
1 (+) 1
1

(+) 1
(+) 1.

Table VIr shows that large anchov1.es nnd medium sized squids famed the

largest part of the cont(;lnt.G each month. (Table VII omitted from

quotation. )"

oJ,Arge sized lantern fish 9806 45.563
xr.a,rge and medium'x sized

squid 5381 25.002
o~identified l~~tGrn fish 29J6 13.6!~

Anchovy l4J.2 6.700
xLantern squid 1373 6.!;.Q)

c>Small ~1izoo lantern fish 216 1 0 00/+
AlewcepOOliJ,i? ? 150 0.697

oMediu1!'. sizod lantern fish 105 0.48g
Unidentified fiah 45 0.209
Promethk~ ? 25 0.116
Hcrs~ mackerel 8 0.0)7
ChloroDhthalmuG ? 7 0.03:3
Lestidium ? 5 0.022
Sand eal 5 0,,022
AnotoD't!Ulm 4 D.J19

4 0.01.9
Unidentified 4 0.019
Pebble 1 0.005
Gadidae ? Trace
Horsetail t9.ng Trace

------------~-':"':'V-ol7'·ume------F::"'J-er-c-'e-r~lt-a-g-o---~:----------

(in cubic of tlw tot.al
~~Lsu...df2:1.E.ell.h ~nti!!!OteJ:.L-yol~__

'Table VI. Contont,:'1 of 161) otOlDt.lchs containing rc.ore than 1 cc. of food.

ThE! total of (~ontl~nts in s110h stomachs was 21,522 ce.
~)quidG marked ~ include c u G~lo- .l.'i:Jll, qrlYchoteutlLiu
and two f,r)6ci.os of l.oli-eo.
Lantern fit>ll laul'kuu 0 .illcluJe various species of
lantern flab.
~j4.u1cito marked x iucluJe various spocies of SLJ.uidSe

J\lenocep1mlge, herrj.ng-liJre 1'1 O!:~ l~lt)1J()c':mhalidIlA

a~~~~iu'~"', (:-makt'j Ilib.c~·,el'(;l)
Chlo1"2phthaJ..mU?, 1'a 1ily ;;udirlr:H
Lap tidluru, fumily :JU0.J due
Anotopte!Us ,
1sHJT/iOUOp;. 1111:w-llke fish, ne3.T Gc.didae



(2) Wding Time

As ascertained by the joint investigation in 1952, seals take food by

night rather than by daytimso This year's investigation confirmed this

tendency 0 TobIe VIII shows the condition of stomachs .for every two hours

£rom 6 a.m. to I. p.m. and about one hour a.fter 4 p.m. (No hunting was

made at night.) In the stomachs of the seals hunted in the afternoon,

large and medium sized squids were found in the largest quantity. Lantorn

fish was found in the 19.rgest amount in the stomachs hunted between 6 and

8 0' clock, and 10 and 12 0' clock" Larr;e and medium sized squids ropre-

sented the largest part of the contents of" the stomachs in the division of

8-10 0' clock. lantern squids 'flere found in the stomachs of" seals taken

~tween 6 and 8 o'clock, 8 and 10 o'clock, and 12 and 14 0'c1ocko It is

to b6 noted that medium and sIOO.11 sized lantern fish 1'Jare .found in the

stomachs taken between 14 and 16 o'clocko

Tabla VIII Stomach Contents by Time of Catch

StOIMeM Stomachs
Containing Containing Total of
less than more than Total 81iomnch

T1.m.e of Empty 1. ce. of 1. ce. of No. of Contents
C.,tCh Stomachs Food Food S\2machs (ce. )

6-8 o'clock 6 4 38 48 7450

8-10 It 21 5 40 66 6138

10-12 " 30 1.5 35 80 2690

12-14 It 32 1..3 II 56 92

14-16 " 34 22 6 62 450

Atter 6
O'clock 14 6 2 22 4

-

IJ~
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(3) Comparison With Feeding Habit of Seals ObfH.,rved

irL!Jn Pust Investiw'Uonij

The publications issu.ed in the pa::;t as regardEJ the feeding h~lb' t of

seals past..ling winter of'f the l'ncific Coast of Japan are t.he report by

Austin and \1i1ke, 1950, the report by r:ilb~~ 1951 and t.he interim report

of the joint investigation by Japan~ the Uni. ted states and Canach in 19.52.

The results of" thin year's :i.nVt~sttgatlon on thi.s sub.]ect generally

correspond with those stated in theso repoJ·t~o This time again sevci~tl

species of lantenl. fiBh cOllutii..tutiod 60.7/..: of' the total 01' tht=J contents of

the stor!l.lwhs checked, and next came several specIes of squid5 rElprBsunting

31.4%. Fishes found in the st.omachs of seals and important for the fishIng

industry were, besid?~s large squids, anchovies, which appeareel t~Lre>:J times

and covered 6c 7-J, of th<~ contents of the sto)ll[l.cha Vlheri~ tbe.}r appea:r~ OthtL!"

commercial fi t;hes s'Ll.ch as mackerel;'!, sauries and sallnOTllS which wore found

in tbe. 1952. invl]::~tlgati.on r;ould not to found ut all tbj.~> thi6c"
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III. POPULATION.

A. Tag recoyeriee.

Each seal in tho commercinl kill was examined for a tag or

tag scar on the right foreflipper and for a clipped outer digit on the

right hindf'lipper ~ This work was done by Calvin J. Lensink, biological

aid, and an assistant from Sto Paul village. As in past years, the

tags were removed and its number together with the fiold length of the

seBl was recorded. In the laboratory, the number was checked and

recorded on a Keysort punch card. other data pLU1ched on the cardfJ were

the field length, date, age, rookery of tagging, and rookery of recovery.

Tables 2, J and 4 give the rookery of recovery of tagged seals taken in

the cOIllf'lercial kill, the field length of tagged three-year-old soals by

rookery of recovery, a nd by time of recovery.

A special effort was made to find all seals having a clipped

rear digit since an accurate record of tag-lost seals is very important

in improving population estimates based on tag recoveries.

B. Age classif~cati9n.

Although the standard for tooth samples tlsed 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. 1.'01' example, taking one seal

from each row gives a 10 porcerJt sample and one from each 10 rowa gives

a one percent sample. Table 5 lists the usual data needed for population

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

fication into cllmulative forIl1o It is suggested that the biologist keep

..



that theso animuls be called group three males. Thore ha~) been ample

inch malos thrse-year-olds be ignored. It hus boen zuggostod in the past

the General Manuger a supplemental aid in making his decision as to the proper

It is also strongly reco'~endc~ that the trsdltion of calling 41-45

17

that the so-called three-year-olds are actually 30 to 45 percent four-year-

the tooth ridGe counts current throughout the sGaling seaoon and provide

tbe General i,laYloger w1th a daily rocord of the cumula.tive percent of

thTee- and four-year-old male:') in the kill. This information will giva

opportunity during the last severol yeurs to become adjusted to the idea

time to tcr:ninate the sealing season.

old apimr.:.ls. Being conservative in the direction of exactness can hardly

be criticized but resisting change which would correct an error is a diff'eI'-

ant matter. Canadian and Japanese biologists have both been somewhat

bewildered by our explanation that thene snals ~hich are labelled three-

year-olds are really a mixture of three- &~d four-year-old mLtmals. We

~lieve the appropriate entries in the annual stat~8t1cal digest, "Alaska

Fishery and Fur-seal Industries" should be correctaci.

C. Homin.£.. tendency.

The follrnving study of the homing tendency of three-year-01d male

seals was made by Mr. F. Nagasaki in 19550 It is based on data obtained

frol':! tag recoveries and tooth ridge counts during the c01llJ!1ercial seal kill

on St. Paul .island.

In 1952, 20,000 E-seriea tags were placed on seal pups at four

Homing Tendency of Three-Year-Old Mgle SealB

rookeries on St. ?aul Island. The.tags were attached without !'(;G<l:--d .for
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Rooket,l ~..r. of pups tagged

Northeast Point 4,000

Zapadni BoO

Reaf' 6,000

Polovina 9,200

Tolstoill 0

COmm@rci~Jkill in 1955.--Three years later, in 1955, the seals of

the age class tagged in 1952 mn.de up a large part of the commercial kill ,.

9,355

10, ::'.13

Zapadni

givan below:

Northeast Point

On St. Paul Island an estiIIlB.ted .30,733 three-year-old males, mostly from

41-45 inches in total length, .were taken throughout the killing season.

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

Heef

Polovina

Tolstoi

Total

1,721

4,811

4. 6JJ

30,733

5i nce all seals on the hauling gro1mds i'7ere drlvan arrl all ma.les

from 4].-45 inches in length were supposedly ki1lec.1 (though -there were flome

exceptions) the total k1il at each rookery well represents the relative I

abundance of three-year-old males that have landed at each rookery

(hauling gr01mds of the rookery). Thon the total number of three-year-old

males Sr in 1955 would 'be represented as:

Sr :: 30,733t, if there ts no dispersion of seals to other
".,

islands, where S is the total number of male pllpf; in 1952 vnd r is the

-------~

1/ Lukanin and Kitovl rookeri e5 are included wi·th 'rolstoi, he:reafter o



~ery Where recoveAe£i.

NEP UP REE1i' POL TOlBTOI

11.,4. 16 1 28 19

5 28 1 5 5

62 102 40 43 61

137 40 5 288 27

..22 20 ..:L.. -'.:J. -l.Q

348 lS6 4.7 364 112

lG.. /

Polovina

Tag-lost

Zapadni

Total

H.eof

Rookery where tagged

Northeast Point

rookery on ~;t. Paul Island is givon b()lOi'I~

s~va1 rate from 1952 to 19550

Tag recoveries in 19~20--A total of 1,057 tagged seals and 140 seals

that had lost their tar,s were recovered on St. Paul Island. Eighty-two

tags of the BamD series were recovered on Gt. George Island, but these are

not considered in the present study. The E-series tag recov(~ry at each

The recovery rate of tags at ,each rookery according to origin is ca.J.cll-

lated as shown in the fo11mling table:

Rookery of origin Rookery of reoovery

\T'C:"~ '/ ... T' "i·, 1 .., "' ":; ~ , POL Tor~",'l'('II.',.1:... ........ -_.,.tot

~\orthes.st Polnt 1/70.9 1/5(~Ju7 1/1, -/?l. () 1/1?1.E; 1/24308

Zapadnl 1/2,042.6 1/334.1 1/1,721.0 1/962.2- 1/9';!.6~6

R(:ef 1/164.7 1/91.7 1/1.3.0 1/11109 1/7600

]Jolovina 1/74.5 1/23:3.9 1/344.2 1/16.7 1/171.6

Estlmnt~of thr tO~al nurnb~r or male nUDa Eh~n t§e~ 10 19~.--A more

aecurato method of' aatimating the·.tOta1 numbor of pupa 0/ t:lg l'OCOVClr<.! than

the si.mple Peterson method nd.ght be posslble i.f tagging had also been done on
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Table 2. --Hecovery loca'Uon of tagged tleaJ.s in commercial Idll.

Hookery of recovery
NEP TOL L-K ZAP REEF POL ST G Tot

F- Seri~B - 2-year-019 seals, males•
1 1 --- I J

1 1

1 1

2 --- 2

2 1 J

-l --- ...1- ..l- ~ ...2 -L-
5 .3 .3 2 2 15 2

E-Sories - 3-rear-old seals. males

t Point l44 10 9 16 1 23 208 22

5 3 2 23 1 5 44 2

62 41 20 102 40 43 J08 26

m .lJL .u ..J.Q -2 ~ --- ..J1Il. --- ..J6-- -
348 68 44- 186 47 364- 1057 32

56 5 5 20 7 47 140 ' • 1197

boo{jerles...~~~ear-01d seals. ~~

12 1 2 22 .3 40 .3

.-



Includes 139 seals of E series ith~tags lost.

d

Table 3o--Field lengthllof tagged 3-yenr-old sealB qy
time of recovery, St. Paul Island, Alaska

No
Total length

7 recove recorded

1 3 1 1 6

.. 1 1 2

"
II

" 1 1 :3 1 3 1 1 11

" ...l .-1 ~ .J. ~

total 2 1 3 5 4 2 2 19

June 2 2

II 1 1 2 3 1 8

.. 1 2 3

July 1 5 1 4 1 1 13

II -- -1 -1 -it. .:J.. -it. ....l -l -- ZJ- -
total 4 3· 10 13 11 5 1 1 49

1 1 2

• 2 3 2 1 3 11

a 3 2 1 6

..
1 5 7 7 2 1 23

• ~ ...:J. -it. -l .J. 21-- --- -
total 3 20 18 14 6 2 63



Table 3.--Field length of tagged }-year-01d seals by time of
recovery, St. Paul Island, Alaska (continued)

JulY
2 2 :2 1 7

• -- 7 8 5 20

• -- I 1 2

• :2 6 7 13 4 5 2 39

• -- -- -2 ...k 12 ~ -2 -2 -- ".1:2- - -
total -- 2 8 20 40 19 13 B 110

JulJ 1 7 7 3 1 19

" 1 II 11 16 6 1 /v6

• 1 3 1 5

• 3 9 20 27 19 1 79 1

II -- ...l ....2 11 J.i 11 JJ. ~ -- ~- -
total 1 11 39 56 60 32 3 1 203

July 4 4 9 2 1 20

.. -- I 2 7 13 11 6 1 41

11 1 3 7 4 " 1 18It.

• 1 4 14 25 16 6 1 67 1

• -l ~ -2 JQ ~ ~ ...l ...2J---
total -~ 3 9 37 79 58 18 4 1 209

3 8 0 14 4 6 44,

• 1 13 11 1 1 35 14 4
II

,';'

1 9 . 6 3 2 :2 23
n

61 22 30 31 15 105 2

n
Jl2 3-- -2 10 3J.. Ji.. lQ. 16, ...1& ---

6 26 78 97 79 39 7 1 3JJ
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Table 3.--Field longth of tageod 3-year-old seals b,y time
of recovery, St. I'aul Island, Alaska (continued)

No
Total longth
recove recorded

-- I 6 8 9 4 28

-- I :3 10 17 8 6 1 46

2 2 14 15 21 10 3 .- 67

~ ..1 ..1. 12 ~ II ..2 -- -- ~- -
1 :3 13 49 52 49 25 :3 1 197

l' 23 75 259 361 294 141 5 1189 8

4-day season extension! incomplete round.

Table 4.--Length classes of tagged 3-year seals by rooker,y of
recovery, St. Paul Island, Alaska

No
Total length

_ rec~ recorded

2 7 21 23 13 5 2 73

1 4 8 16 13 6 1 49

2 10 43 66 55 2J~ 2 3 205 1

2 16 20 9 4 :3 1 55

8 22 79 112 114 63 9 407 4

-l lQ JQ ..22 ~ ~ ..12 .1J.& -- ..J.Q.Q --J.-
otals 1 23 75 259 361 294 141 :30 5 1189

• George 1 7 ?.D 14 g 5 82 --
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~_-Age classifj ell tion of comm'rcial '11 wales: St.,. t'C.Ul I ~ 1and, Al:.lska.

Tooth Percrmt in
Hales s~u;lplc e:ich aGE' Es tiIad. ted nu:nb8r

Rooker! killed size '.:lass ~<illsd frolll ag8 c;l.Ci.SS

.::: 3 4 5 ,,~ J 4 5---

Imp '297 ~/

41 59 1 ,:r 175,~b -A,.L..C-

TLK 163 25 52 41. 4 85 7~ 6

ZAP 267 37 56 i.1 J 151 110 8

p REEF 2.33 J.L L,r.. 55 -'3 98 1~.3 7

" POL 333 ::'9 ' ,~ 72 95 ~j~3~0

l\~l' ~- -l1. 4'5 55 j35 . '(.
I:"'I'_D

:U.l", I ') 5'5 61.~·~ 7?'-1 ,,1'. )

rOl, 3/..~ JS' /~9 '51 17~ - 'r'_ ,0

ZAP ~no ~3ci 55 /,5 /, 5(~ 36J

?.tEF' 3i,~ 31 .;.3 " r .lJ 79 ::.1.8 /;.5U)

./.POL £.D6 J~ 3l~ ,:)0 u Dc ;'-4/" ~4

NfoJ> 1363 .-£l 56 1;:;:, ill 36~- -1.Z~ -- r.. ' ()-
2770 4-' /+9 J 13::'1 1370 86,b-

TLK 365 40 45 50 5 164 183 18

" ZAP 1088 43 61 37 --. 664 40;( 2.;.:.c

" REEF' 385 30 30 63 7 115 ;~4J '.:.7

POL 832 29 1.1 59 341 L91

l\~EP Id3) ;"7 -==- ..22. ill 757 5~:.6

Total JSiS) 5;;' /;.7 ,:Cl+l ld/~5 67

:; T' " ()i.!~ 30 ')'1 /,.'3 350 /-')!.,1 l\. ... .
ZAP J(;Ol J 'j 5'1 / .~ (;~':i. o8d• L / ._1../ /_,_.1



1 5 An :~lassjf.ication of cmo.me·8i;~1 kHl males: St. Paul 15l:ln~1, Alaska (Cqnt'ti)Tab e --'"'I:>

p(?l'c,~~d, .l II

Toot,h each 9..ge

s:ll~lJjl e class
Rook.: st:~e 2 3

illiEF 53,~
/ ., 33 G5 ' ~ :[77 3/,1.··Ib .<.. ..!J..

POL L_;:':-; ::.5 4
.., 04 L~9 .')'3J 'I .... )

I' j"- IO.J

NEP ld(j7 _JR ,-);-:. JrI -- ~.:)6 709

j Tot. 1 5037 1 51 LS 80 _.')ci'J ... 7<3<3

ju.y TLK 657 • ~I 6] :~7 LJ/, 24'3,,-,

II ZAP ~7~8 65 68 3;( 1856 873

II ,illEF 361 ~8 43 57 155 :206

" POL 1674 39 54 46 904 720

" NFP 2030 ...Jrl ') 66 )2- -lR 13LO 650"-----
Total 7450 1 63 36 40 ,~669 ;;.692-

July TLK 946 J7 3 65 J;:: :::8 6J 5 303

n ZAP ~.517 59 6D 3/" 160} 856

REEF 999 36 ') /.1, 53 ::9 9fU 530·./

POL
.... , i JiJ ? ,.

~:':d :3 3dG 360 3ClJ ~O) U"j . /

" NEP '~/r00 :c ].: _3 ~J .L r/5 2. !'.38 ~G'Z. ----
,j To ~.3.1 o::...~_7 " - 3? r) . 3' 50/~C J()lo 39"- \.).2... .) + ~.

TI h :".~ /, J C}~) ~ I»~ -..'1 r. LJ 1['/'=) 5'7d / 'J
.., J

II ZAP ~:..5j7 G/.-. 64 3L 103'1 869 C'I"- ..J-

(-U:EF 10~7 Go 4 64 :l~ 41 657 3~':1

II POL 1884 95 (Jl 37 1 19 1149 697 19.i
-.

" NEP ~ lirS ...fl. ;:0 1 179 .m&. 893 --k2~

total 12,074 ;( 63 ~8 1 ;:'8~ g' /.r. 3306 158,:o'-}



1 839 30733 18003 33~]66149,977

Percent in
Tooth each age

Males .. sample class
RookerY killed si ze l. ~

.c: ~

, 11l.K 1884 64 ~ 7;;' ~6 38 1356 490

ZAP ~68J 69 1 73 ~6 ;':8 ~~Od 7--...0
TtY

"POL ::";'96 4Jj 7 70 d 91 9Ci7 ~-9d

'lJ''.-~~

NEP 2C94 9~ ~ 66 .:.6 :68 ::"3d~ 2M
H.E.

7'--)57 4 7J. ;~6 3;;:5 56i~d ;~O5;';'

i~ _' i

t; _ re ccla.~sification of commercial kill male~: St. Paul Island, Alaska (Cont1d)
1 /- .

, ,
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Hooko
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k-llea. i'rUi age
~ ) 4 5

1'1,1: 7501 7'<-08

ZAP 9357 3073 53

951:.:: 18,OJ.5 53

JO/,.16 8;99 -~9 ,63':, :;3

NEP :2 11750 :el,?J.') u"

TI.K 3 LJ71 55

ZAP "I ,.,."'.'\. ~

...J.U~\JO 5:::'

55

1':J1.

ZA?

r.

5u

57

~'I
/'

/ --
'I"

REEF' 50
,,

iJ..\.....'

PUL 3'/,555 r:'-\
)b

NEP 4 :.c5065 1603J 1 bO 38

"

TLK

ZAP

POL 7 ~9351 17539

8 30733 }S083

46 ,587

/,9,977

60

61

61

38

37

37

.-. :I
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Tolstoi rookery in 1952. However, it is the only possibility in the present

case. The conditions for using the Petorson method have been previously

asoertained by Cha~ruan (Kenyon, Scheffer, Chapman, 1953).

By the simple entimation method using tag recoveries, the total

number of :nale pups born in 1952 is 256,738. Accordingly, ~ can be calcu-

lated 8S 8.354r.

Correction for lo)t-tecs.--Since t~g-lost rc-covcrics are not ueable in

the present study they should be eliminatod from the data. As indicatod

b.1 a clipped rear digit, 140 seals had lost the metal tag from their foro-

flippor out of a total of 1197 tagged or once-tagged seals recovered o

ThUS, tho tag-bearing rate can be culculo.ted as J..Q.iZ or 0.e830. 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 reaovery can be e1im:tnated.

Calculation.-If the number of male pups at Northeast Point in 1952,

for example, is represented by A, Ar (r is the survival rate of thfs year

class tmti1 1955) must have returned to st o Paul Island, of which Ara

returns again to Northeast Point, and Arb, Arc, Ard, and Are go to Zapadnl,

Reef, Polovina, and Tolstoi, respectively. The groups separating to the

five rookeries all have the Northeast Point tag ratio which is calculated

coming ~rom other rookeries. The total nmnber of three-year-old males

Tho groups which originated at Northeast Point arc cHlu·tied by s~als

as 2000 X o.eSJO/A or 1766A.

•

landing at Northeast Point is estimated to be lO,2lJt or g5,J19~ Then, the

follOWing equation can be given~

Ara X J.:J!;?
85, 31C)r
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Fron this equation ~ is calculated as 0.6804. ~J the sane method 12,

s, g, and ~ can also be f01md, as can the ratio of 508.13 returninr; to

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

ffi.QM

lQ NEP _~i\.J-l\I)in REEF POLOVINA
Percent

;!ortllOu;:rt Votnt o.6~~ o.nG) 0.1952 (J.2g19

'1 ~. 0.0756 Q. 6()~.2 O.J?07 0.0822L.a9rlan~

Heaf 0.001:.7 0.0='J7 Qa.;' ')(, ') 0.010)~

T'o~.ovina 0.1J2) O.)J 3) 0.1355 Qa59..2..:.i

Tolstoi Q.O~~ Oo lJJjz ~O/)"'l (.w-~~~

Tottil 009B2S 1. 04]j~ n.969t1 1.0224

Di5CupsiQD

In the table given above the underlined figures show the rate of

return of each rookery. At Northevat Point, Zapadni, and Polovina this

rate ls 60 to 70 percent whioh apparently indicates a. fairly strong

homi ng tend eney•

The hauling grounds for bachelor soala ara located just outside the

rookerles. Then the a:r.P,1i available for bacholors has no relationship to

that of the rookery. Reef rookery, for exnmple, is exte,nsive and produces

a large number of pups each yeRr but tho hauling ground in its vicinity is

very limited. Accordingly, even if bachelors originating at Reef rookery

have 8 very strong tendenoy to return there, not enough room in a favorable

situation is available to illUm. That is the rf'mson why the homi.ng rate

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

8p!>eDred on Zapadni rookery three year::! later. Also, the dicperslon to
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Reef from other rookorie6 i13 cx·Vrcnely lov;.

Apart from tho hor:dng trend to St. Pan] Iclrmd, it; in clearly i.ndi-

eated that tbree-J"eol'-·oltl males have a ntrong tendeney to rcturr. to the

rookery where they wl3re born t.hrAe years eElrliero

The [;reatcst n.umber 0.1" seal pUlls taGged in one year prior to 1955

AlthoUiSh taggors \'lore request IX) rC:lcatccll:r to chock tb·" clinch, r;ODC poor

~ .
opcrc.~1.on. Mo:::t

olosure IP-.i.lures [:1'0 caused by k~s on \~hich tho po~.nt if; not tH'ulJGrly lined

up with tho ap<J:I'turo tllrouE:h which it clinches. NcccGs&ri}.y, ViC dopend on

tho manuff!cturer to cdjust the tags fur attachment beC[lnSO of tho time

roquiroo to eY~minc 50,000 tag~.

As :in 1903 and 19)4 taes r.ero ap!Jortioncd to eaC~1 rooker-I according to

the harmn bull cNmt. One !!\inor excoption to this stm:dard Vi(tS made on

Lukanin-l<itovi rookeries. Three thou:mnd i.nsteo.d of four th()u~:.\llnd taes were

applied at 'theBe t',-;o rookeries becfiune of the rough terrain. The ex·ljTa

thousand taGs were u~ed on Eeef rookery 0
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Fur Soal Tagging, 1955

-
Northeast Point

polovina Rookeries

Polovina and
polovina. Cliffs

Little Po1ovina.

Honf

, F:..:"'e~~.Qnt _

6

6

28

Tag n\lm~_r"-,,s,,-'__

L~,OOl - 15,000

15,001 - 18,000

18, 001 - 21., 000

3,00]. 4,000;
37,001 - 50,000

Numbor seals
_tagged

1.1,000

3,000

3,000

14,000

Kitovi, Lukanin, Toletoi

Kitovi-Lukanin

Tolotoi

Zapadni Rookeries

Little Zapadni
and Zapadni Ref'S

Zapadni

6

12

9

11

1 - .3,000

31,001 - 37,000

2.1,001 - 25,500

25,501 ... 31,000

3,000

6,000

4,500

5,500

Tags 1 - 10, 000 had the sarles designation "IIl! 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-lnch 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 uould be feasible to tag 75,000 or 100,000. The tagging of

50,000 wa~ done fairly rapidly--in eight working days with a crew of 28

men in addition to two biologists, an average of ov~r 6,000 per dayo

Despite the apparent rapid 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 was arduous and as is to be expected much personal equip

ment such as boots, trousers, jackets, and rain gear was ruined. It was

necessary to work on some rookeries for several 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 is physioally possible we believe 50,000 is near the practical

limit. We would not want to attempt more than this number unless such an

operation was absolutely indispenslble•

. .



1. Total count.

B. Dead pup counts.

The final count of 293 made on 23 August (Table 7) is .30 percent 1es6 than

IV. MORTALITY.

Counts to determine the comparative death rate on a study area of

a~ut 15,000 sq. ft. on Northeast Point were begun in 1951. In 1955 counts

the 420 dead pups counted on 2).. August 1954. ILl that year half' of the

were made at 5-day intervals except· for the final count which was made

A0 Dead nun study areA.
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mortality had occurred between 27 and 29 July and three-fourths between

~incidentallywith other dead pup counts at Northeast Point. As on most

of the rookeries a substantial decline in mortality took place this season.

9 AUf,.f1.1St. Thus, the sane der,ree of mortality was reached about 5 aa;}'fl later

in 1955 than in 1954. The overall trend was similar but varied in timing

1 and 5 August. Comparable dates in 1955 were .30 July to 4 August and 4 to

and total extent as indicated.

A complete count of dead pups was made on st. Paul InlDnd

using the same methods as have been described for previous years. Counts

were made qy biologists, Calvin Lenaink and Ford Wilke, Japanese C~vernment

representative, F. Nagasaki, and a local aS8ietant, George Rukuvishnikoff.

The counts required approximately 10 days. No counts were made this

Season 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 decreases

in pup mortality. Total pup deaths for St. Paul rookeries decreased 21.5

Percent from 1954.

2. Sample areas counts o



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

T'hnpoor

QJte dead Pt1;ps

15 July 17

20 " 49

25 II 85

30 " 133

4 August 138

9 " 237

14 II 2Bo

19 II 290

23 II 293

Inc~ea8e in deatbp

32

36

48

55

49

43

10

:3

In 1954, fourteen sample art:>[lS were nut linea with paint marks. It was

intE:!1dG(J that counts of dead pu:.'s TlOlud be mado on t.he sar:lple aroaD for

com9arison with the total count. If counts on the sample aroa6 followed

closely the total COID',t in trend and extent, counts on the sample G..roas could

be substituted for the time constUIJing cOlnplGte cOlU1t. In 1955 the sampl~

area mortality counts showed an overvJ.l decli.ne of 30 percent, about 8-1/2

percent greater than that shown in the total count (Table 9). It would

appear that the sample areus thu~ far selected are not fWly reprc~ert<l.1;iva

of all the rookeries and that it Vlill be necessary to set off addit.:i.onal

sample are8..S until the trend of tho overall and s8.1uple area~ countc is c] osely

PB.rallel. Onco this is accompli-shed t.here will be a worthviJlile Snvi[1g in

time since presont oample a.reas can be counted in a. litt1.8 over u dtlJr bJ~

four inen.



Table 8.--Dead pup CO\ID'i;s, St. Paul Isla.nd, Ala.slen.
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l!29kery

Northeast Point Rookeries
Morjovi
Vostochni

polovina Rookeries
Little Po1ovina
polovine. Cliffs
polovina

Reef Rookeries
Ardiguen
Gorbatch
Reef
Sivutoh

Kiton, Lukanin, Tolstol
Kitovl
Lukanin
Tolsto!

Z8!ladili Rookeries
Little Zapadn:i.
Zapadni Heef
Zapadni

Actual Total

Add 5%

Estimated Total

Change in mortality

*COlUlts made 15 - 22 A1.l.(~lSt

Change
1954 1955 percent

8,049 5,571 30.7 decrease
25,2.33 14,L~7.3 42.6 decrease

.3,852 2,782 27.7 decrease
6,L1-13 5,964 7.0 decreaso
6,459 4,660 27.3 deorease

282 387 37.2 increase
4,900 4,7f39 2.3 decrease

12,959 15,145 16.9 increase

1,669 2,610 56.4 increase
1,129 1,129
7,552 6,489 1.4.0 decrease

1+,979 3,555 28.6 decrease
2,278 1,383 39.:3 decrease

10,424 6,607 36.6 decrease

96,178 75,544

4,809 .3,777

100,987 79,321

21.5 percent decrease

...
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Table 9..-...8amp1e areas, dead pup counts, st. Paul Island, Aleskao

- Percent
R99kery 1954 1955 change'

Northeast Point Rookeries
J40rjovi

Area 1 12,34 747 - 39
Area 2 702 367 - 48

Vostochni
Area 1 42JJ 293 -30
Area 2 741 536 -28

po1ovina Rookeries
Polovina Cliffs 897 889 + .01
Polovina 1286 54.3 - 58

Reef' Rookeries
Gorbatch 1692 1542 - 9
Reef 12M 1091 - 12

Kitovi, Lllken1n, Tolstoi
Kitovi m 336 + 17
Lukanin 248 .371 +50
Tolst"i 1452 1140 -21

Zapadni Rookery
11t tIe Zapadni 538 423 -2.1.
Zapadni --

Area 1 613 396 -36
Area 2 1054 &45 -6P

Total: 12,408 8,674 - 30.1

.-



39

An accurate explanation of the decreased mortality in 1955 is almost

impossible to make beoause ot our incomplete understanding of the causes

ot this mortality. The greatest decrease occurred on rookeries where

bookWorm infection -has taken a heavy toll. Rookeries such as Kitovi,

I,ukanin, and Ardiguen had an increased death rate. It is believed hookworm

bad little effect in the past on these rookeries. A natural, tentative

proposal 16 that a decline in the hookworm infection \Vas responsible for

the lessened mortality. What, then, has caused the ohange in hookworm

infection? The only readily apparent difference 'between the 1954 and the

1955 season was the coldness 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 refiect.ed in the mortalit)"

rate (Fig. 3). According to the stm1ee of Dr. 0 0 Wilford Olsen and Carl

Dixon, there is a constantly decreasing number of larvae in the soil

throughout the summer, almost reaching the vanishing point by mid-August.

Conceivably, a few days r del8¥ in the peak of pup births coupled with a

lessened. number of hookworm larvae in the soil might combine to produce the

deoreased mortality we have observed. Much of this is speculation which

we msy never be able to substantiate unless observations are made over a

long period of years during whioh similar occurrences take place.

Co Hoolg!orm inwstigation.

1 0 Current work.

A detailed report on the 1955 hookworm investigation will be

prepared by Dr. O. Wilford Olsen.Y

Following recommendations ma4e by Carl Dixon at the completion of his

research in 1954 we repeated the treatment of J acres at Polovina with coal

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



Figure 3-1'--Kitovi Amphitheater on 13 July 1950 (upper) and
15 J~ 1955 (lower) show!Pg variation in. cow arrivals.

40
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~ creoeo1 and 2.5 acres at Nort}N,an Point with c1"8s,-l1c acid. The

.onoentrat10n of the _solutions was 2 percent, double that applied in 19540

At nearly- as poseible the solution was put on at the rate of 1 pint per

,quare foot. The phenol coefficient of' the coal tar creosol disinfectant

,..d is 160 6 and that. of the cresylic disinfectant is~. Results in 1954

..re tmcerta1.n. Apparently, the number of hookworm larvae had been

4raetically reduced but no decrease in seal pup .mortallty followed. At leut

one JIOre season's test was considered neoessary to detcI'lllin8 whether these

appe.rentlT promising disinfectants bad real merit or not.

Or1.iinally, it was believed that the material shou1.d be sp~ed.

BouVer, the orchard type 8P~ 128ed in 1954 was 1nadequat·e. The time

required to deliver the requisite amount of material wae unreasonable. It

wu round that a pump rather than a sprqer was needed.. This season a

porlable gasoline pow~red centrifugal pump was used. With a 1-1/4 intake

bose and a 1-1/2 inch discharge hose the material was delivered at over 15

pllons per minute. It was applied by a noeding method rather than Spr8lf

1ng" Dirficulty was experienced in getting the pump to prime itself when

th~ intake hose was transferred from one drum to anoth...

2. Future work.

The investigators have been successtul in 11) rldng out most of'

the life history of the hookwona, Yncinaria lucasi. Additional information

1s needed on the causes of mortality among seal pups and what part of the

IIDrtallty 1s hookworm caused.

In 1954 and 1955 moBt of the emphasis in bookworm research has been

placed on finding a chemical that !'ji-l1 destroy the larvae in the soil. No

POsitive results in terms of reduced pup mortality can be reporteCJ yet nor
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are an:y immediate resuJ.ts in prospect•. The search ~ go on for years

before a really effective chemical control is found. It is also possible

that other mortality factors may remove animals that have been saved from

hoOkWorm Wore they enter the commercial kill. With success, at least in

the near future, 80 unsure, should this research be continued? This 1s

probably an opportune time for decision because we know there is likelihood

of several years' work before positive results are obtained. Plans for a

continuation should be made for three to f1ve years and anticipate one or

more extensions of the same duration•

.,
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v. REPRCDUCTION

. Insofar I:1S phy:,ically possible geni tal trl:.i.cts of feJUd.J.f' SOd.ls ta.ke;n

in triO GOffifrwrc.Lal kill '..[01'8 collectecd for eXdl!unation. Eigbty-oIle females

were missed bec<ltlse of our in3.bj,~ity to cope '..:it!: allthb.t '.-it:::re killed on

c.:::rtain :l<lys late in the season. A canine tooth \IU,s collect:'d along \"itt

each geni tal tract, as is usually done, in orJ8r to deter-.nlne the a~8 of

the aniJnal.

Ver--J few fellla1es occur in the early rounds but the numocc in8r'easf:S

rapidly in the late romids. To illustra.te, only 8l females were availac1e

for eX.9.lllination by 17 July but 560 wet'e collected by 31 July. Tl-,eir

reproductive condition is summarized in Table 10.

Table 10,.-.-!teproduc tive oon~liti on of femalc12 from r:au~.lrlg f.: rounds

Age Pregnancy prior to 2'i55 Pr",":gnane~(
"y,..(i) To t:ilJ.'»

Nullipara PrimipaC',,- NUltipaC'a Pregnant Non-prr'gnan t
No .. % Ii 0 •.

.--1
I~o , of ?Jo. ,if No. ~;1). ,0 /) /0

3 13 :l00 0 I) 0 0
., !) 13 100 13L-

L ( ·1 34 1 J.() 0 0 16 61 a~. 73c~ .:.. -"-'"

5 69 35 lUI. 53 "'-'-- L:. :;'".5 oL 70 36 l'j5

6 1 • 11 35 33 59 56 <:38 83 18 17 106-"-

7 "- 3 9 14 53 83 5;': 78 l~ "'''- 64

8 1 3 3 1 '
IC..'::' 65 18 69 8 31 ;:.6-"-IC..

9 3 15 0 0 17 85 13 65 7 35 :.20

0 & 10+ 0 0 0 0 46 100 20 44 ;(6 56 46

_1 3 18 B 47 6 35 12 67 5 33 17

lat3..ls 164 29 171 31 ~25 ItO J/tO 61 .2~O 39 560

(1) Conception 'luring 195/+ lJree:iing season.
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The degree of pregwmcy declines from 100 percsn t for females

1 IOn th~ earlY.' r01.m:ls to 51 Dercent fot' thOti8 taken in the finaltaKen oJ •

rouHoi. An in~!:'case in chlO' propo::-"-ion of young nul~ipal'a animals is the

caU3 t: of rlost of the c:range. Four, five aId six Y'~ar old seals predom-

inate among the females iciJ:Led in t.he Lwt fe'" dals of the season. In

a.ddi tion tb..ere is SO,Jle decline =-u the proportion of p,,~~gnl:lIlt ft:~lhales

aJIlong all age c]a.::>ses. It can be seen tr.at the :ncrcase of fe•.J.ales in

the kill near tre 81lJ of the season is only partly a :'(~5ul t of 115.1'S111

break-up, A very important factor is tl;e ir;flux of young females,

..,"

appa.rently just arriving on the islands.

3

5

1

10

Total
Feili3.1es

Non-pre5nan t
,1
/0

100

100

100

100

5

J

1

10 10

__1 100

1

1 100

Pregnancy
Nul tipara Pregnant
~G. % No. %

90

3 1.00.

:2 100 ;2 100 "~

2 100 ;2 100 2

--l 100 ....l 100 ---2

7 100 7 100 7

1 1;)0 ,
100 1.L

1 100 ---l 100 -l
,

100 , 100 ;c"- tC.

5 100

1 100

9

Pregnancy History
Nullipara Primipara

'[~ % ~ ~~o. £.0. /0

5

6

I
1;.

7

Table ll..-Reproductive Condition of females from hauling grounds by round

Round i ?

Round
and

Age(l)Date

Round I 5

JWJe ;23- /

0

27
7

June ~3_ 5
Jujy ~

Round 3

JUly 3
7
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Table U--Reproduc tive condi tion of females from hl.uling grounds by r,ound (Cont'd)

Pregnancy 1955(~) ------: Pregnancy Histor'JRound
and (1) Nullipara Primip.ara Multipara PrE)gnant Non-P regnan t Total

Date Age No. % No, % No. % No. % No. % Females-
Round 4 ? 1 100 1 100 1

JulY 8- 3 1 100 1 100 1

12
6 6 65 100 100

6 1 8 CI 75 .:: 17 11 92 1 g 12..

7 1 50 1 50 1 50 1 50 2

8 --..- _1 100 -l 100 _1

~ 9 17 7l. 4 17 ~O 87 J 13 23

r-, 100 ~ 100 :::."-

5 3 ~~ 19 76 .3 r 2.<: 86 :3 12 '<:5.:.

6 6 67 3 .3.3 9 100 9

7 -.J. 100 --.l 100 ---l

J g 27 69. 9 2.3 .36 92 3 8 39

und 6 ? 1 100 1 100 1

uly 18- .3 1 100 1 100 1
22

4 4 57 .3 43 J 43 4 57 7

5 2 13 9 61 4 26 13 87 r, 1.3 15.:.

6 3 33 6 67 9 100 9

7 " ;20 (3 80 7 70 .3 30 10IC..

10+ --.-lz. 100 ---.It. 100 .J

7 15 l7 36 d 49 33 70 1/. 30 47

.ct 7

? J 38 4 '50 :l.. 1:2 5 62 3 38 8
ly .03-

~7 3 5 100 5 100 5

4 a 100 ,(.1. 100 2l
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'fable ll_Reproductive condition of females from hauling grounds by round (Contfd)

'ROWtd
Pregnancy History Pregnancy 1955(2)

ItId Age (1)
Nullipara Primipara Multipara Pregnant Non-Pregnant Total

te No. % No. % No. % No. % No. % Females

---
5 26 43 ;;:6 43 9 14 35 57 .... :' 43 61;;::0

6 II 15 6 d 18 64 '",'J 82 5 18 :::8"-.1

7 1 5 5 25 lit 60 17 35 3 15 ~o

8 4 100 4 100 4

9 1 1~ 7 83 6 75 2 2.5 8

10+ 16 l(JO 10 G~ 6 2i 16

61 36 41 ~4 69 i.O 100 58 71 4~ 171

Post ? ::. 33 4 67 4 67 ~ 33 6
Season

3 6 100 (; 100 /
0

July 28-
:31 4 36 90 4 10 4 10 36 90 40

5 38 47 38 47 5 6 4;( 52 39 48 81

6 7 16 11 '2.4 27 60 33 73 12 27 45

7 1 4 23 96" 19 79 5 a 24

8 1 5 3 14 17 81 13 62 8 38 a

9 2 17 10 83 7 58 5 /...2 12

10+ 26 100 10 .2l 16 6~~ ;(6

91 35 5" ;(~- 112 43 13,," 51 1;'9 Lf9 ~61()

Totals 164 29 171 31 ::;;.5 /.0 340 61 .:.d) 39 560

(.) Only ages listed are ~hJ6e taken in the round.

(,,) Conception during 195Lf Lreeciing S"E;ason.


