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ABSTRACT

The following deviations in ecology of the harp seal in the'White
Sea during 1987-88 were identified: the delay in terms of rookery
formation during the reproduction, low density of animals on rooke­
ries, non-typical harp seal occurrence in the White Sea in summer­
uutumn and sharp reduction in abundance of juveniles on moulting
rookeries. Decrease in weight of moulting puppies, delay in matura­
tion of follicles in female ovaries, predominance of females among
progeny were also noted in the years considered.

INTRODUCTION

The area of the harp seal.White Sea population covers the White and
the Barents Seas. The seals do not constantly occur in the White Sea,
but the most important stages of their annual life history such as
l)irth of puppies, coupling and moulting take place in this area. The
Barents Sea is a feeding area of the seals.

Investigations conducted in the White Sea in 1987-88 showed consider­
able alterations in the biology of the harp seal White Sea population,
which influenced the distribution, migrations, age composition and
reproduction.

MATERIAL AND lVfETHODS

The paper is based on the data collected by the author in the White
Sea in 1987-88 during the harp seal catch as well as out of hunting
season.
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The seal distribution' was investigated with the aid of air-crafts,.
during sea cruises and expeditions to the coast. Additional sources of
information were also used.

Air flights were conducted by IL-14 and AN-30 aircr~ts for the re­
search purpose in late February_April. Observations were made from
t~:=t~ height of 200-400m and at a speed of 240-300 km/hour. In 1987
the flying made up 51 hours. ..

, .r
The data were collected on the moulting rookeries from the seal-hun-
ting vessel "Teriberka" in the period of 15 April-8 May 1987. The
colour of 2327 specimens was fixed and 2247 fangs were aged during ~
that~ cruise.
t·~?~
l-' / (,' !

, c .' ...
Tne ovaries were collected in the first decade of MarCh, fixed in
4% formalin, cut into slices and visually examined. The follicles were
recorded and the diameter of the largest ones was measured by ruler.

I

The progeny sex ratio was determined in the first decade of March,
soon after the seal birth.

Moulting puppies were weighted in the third decade of ~~rch.

.,
Distribution and migrations

~•The area' of the White Sea had been monitored from the air from late
February to April 1~87 which allowed to represent ,the peculiarities of
the harp seal distribution during reproduction and.moulting.

Small rookery at thestage of formation was discovered from the air-'
craft on 28 February 1987 on the boundary between Bassein and Gorlo,
ih the area of 39°N and 65°45'E. The air~survey of that rookery was
conducted on 1 March. '2360' seals were assessed in the area of 17 km2.,
No other rookeries, more significant in abundance and size, were re­
corded in the White Sea. Similar distribution of ,the harp seal in the
vVhite Sea had not been observed in the previous years. The densier
röbkeries with female abundance being tens of millions'of specimens
are formed in the White Sea usually by early March. So, for' instance,

, 2
56 x 10 harp seals with the average density ~f 524 spec./km were

_____ , _ _ ...:....1



'assessed byair~~h6to-surveyon one of,the rookeries in the north~

: ~~.f?tern Ba~sein of the White Seaon 1 March 1985. ~
'1'

The distribution of,theharp'seal in the season considered was so un­
'usual, that it influenced a character,of helicopter hu~ting, whi~h

", was extreinly' interisive, and the' plan.tie~' size of catch' had to be red~ced';

"" :. ,,~ at, fi:r:stduring, recent twenty years.' ,
, ,

'e

'fr1~~~1988 the 'deviations in' the h.a.rp seal distribution during 'reprodu'c­
tl~~ were less significant',th~ in 1987.:' Dense ro~kery " 'on which
a bulk of', reproductive 'fe~ales'was concentrated, 'was formed in the
north-eastern Bassein on 1 March 1988. 'However, 'some rookeries with
a' smaller s1ze and 'lower female ~bundance were forriled south of"the

:'mai~ ~ookery only by the 'end of the first decade cf March.',. ", '" .. , , " '-......

•

. '•

The White'Sea is knoWn as 'a ,temporarY'habitat cf the hB.rp seals.' Such
important stages of their ann~al life historyas' reprod~ction and
';'m~diting take place in this area. Then'they leave the White S'ea.
Ne~ertherless" some s'eals staye'd in the White See> (Fig.1)~ The fol­
lowing facts indicat'e' it. The harp seals n.a.doccurred in the top" of
the'Kandalaksha Bay in su~eruntill itwas co~ered by,ice., Judjing
by colour, th~y were the animals fr~m different age'groups.

-• In mid-September.1987 two ,stocks wi~h total abundance of about' 150
specimens:were registered from the aircraft in the Kandälaksha Bay,
in the area south cf Olyenitsa ~ettlment. The animals ~ccurred at tbe
distance of 2-3km from the coast arid moved t~'the,central part of the

, /

bay., ' ',' "

""4 adults' were caught in September 1987· during theringed seal hunting
bY nets near the western coast of the .Dvinski.Bay., ,One specimen was
ß'~mined. Fat layer on the skeen being·1.5cm indicated the animal. '\

, eXhaustion.
, ~'

. '":. ~.l... ..~
\ ."

Some harp seals were recor~ed inlate August-early Septembe~,1987 i~'
tlie estuary of the Koida River (the Mezensky, Bay) ~ Unusual behavior
of the animals,was noted. They did not show the caution peculia~ to

, '

them in that period.
~;~~ "

":'.~ ....:~\~,
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The harp seals were recorded in the Gorlo of the Barents Sea in August
1987. Bome specimens were found in nets when fishing salmon in the
area of the Voronov Cape and Maida and Ruch'y settlments. 50, for
example, two adults - male and female - were caught near the Voronov
Cape. ~he examination indicated their low condition factor.

The harp seals vyere observed in the Vihite Sea in surnmer-autumn and in
1988. In June an adult male was recordered at the coast in the south­
eastern Gorlo in the area of the Zolotitsa River estuary, that was
unusually, since itis known, that harp seal, a typical inhabitant of
the drifting ice, never appears at the coast under the normal conditi-
ons.

,

i

• 2.

Fig.1 Positions of the harp seal recording in the Wbite Sea in
sUmmer-autumn 1987 (1), 1988 (2)
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An adult male was'caught by nets in early, September in hunting ringed
seal at the western'coast of the Dvinski.Bay.

, ,

Two,adult females were registered in mid-July 1988 at the northern,
and western coasts of the Kanin Peninsular. Itlshould be noted, that
one ~f, themlay on the stones.

r

'I'

•

~huS, the, facts 'me~ti~ned ~ndieate, that i~ 1987 and 1988 not all
harp seals 1eft the White Sen after reproduction und moulting. A num­
ber of animals stayed in the WhiteSea. Similar phenomena have not,

, > • <-

been noticed in previous years.both during our investigations,eond~c-

ted in three recent ten-year periods and the loeal people observations

Age composition on moulting rookeries

The ,moulting of harp seals takes pl~ce in April-May. In. thi's period
the seals form dense and extent eoneentrations, so':"ealled moulting
rookeries, in the ieee kge-sex eomposi~ionof th~ animals on tbe
'rookeries varies. ~he rookery eomposition is more pronoUneed in the'

. third d~e'ade of Aprii-May. 'Therefore ,studying of the :'r~okery strue- .
. , ture'during this period is of signifieanee, sinee"it allows to esti~

mate the populational strueture and its variab~lity•.

•
Table 1 R,elative abund~ee'of, .~rey-patched harp seal; when hunting .

on moulting rookeries in the ~hite Sea by years; the third
decade of April-the first one of May

----------------------------------------------------------------------
Years

. 1960--64­

1970
. 1983...

,1984­
1986
1987 ..

I Number of
I animals exa-I
I mined, spee· I ._

8233
644

2526
2582

763
. 2327

Number·

3960
419
690
955
178
161·

I

I· %

48.1
65.1

- 27.3
37.0
23.3
6.9

. ~ ,

-----------------~--------------------------------------------------_.
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The data on catch composition'on moulting rookeriesby colour, show­
ing the approximate age 6f seals, are given in Table 1. The table
S?oWS an extremly low abundanceof grey~patched juveniles ,(at age 1-6) ,

,.." .
as a distinctive feature of the catch composition on the moulting. '

rookeries in 1987. In'thethird decade,of April-early May of that year
the relative abundance of the grey-patched males and females was, ,
on the aver~ge, amounted to 6.9% of catch. It should ba noted, that
the sampIes analysed wereobtained fromthe extent area of the White
Sea (Voronka, Gorlo, theDvinsk~ Bay). Therefore~ there are good rea-

,
sons to consider the data representation.

'",

\

"•

'Theanalysis of absolute age of animals caught on the moulting rooke- 4t
ries confirmed the identified regularity. In 1987 the portion of
males andfemales at age 1-2 among sampIes amounted to only 0.7%,
whichwas a minor'value (Table2). ~he portion of animals ,aged ~-6

. ~ .. .

, being 6.7% in 1987 was also insignificant.

Table 2 Age composition when hunting harp seal on moulting rookeries
~~ .

, i ll ,the White See.., 17 April -, 4, May 1987' ' :-::::;;:~:~l'N'

-----------------------------------------------------------------------
Age, I Females

,
I Males I Total

years Inumb'er I % I nwnber I % I number I %
•

1 4 0.8 2 0.1 6 O.~

2 5 1.0 4 0.2 9 0.4 •
~ 19 3·8 13 0.7 32 1.4

. 4 11 2.2 17 1.0 28 1.2

5 20 4.0 23 1.3 43 1.9
6 14 2.8 35 2'~0 49 2.2

7 18 3.6 l}4 , , 2.5 62 2.8
8 20 4.0 59. 3. l} 79 3.5
9 30 6.1 68 3.9 98 1}.4

10 ,33 6.7 72 4.1 105 1}.7

11 21} 4.9 97 5.5 121 5.4
12 23 4.7 111 6.3 134 6.0
,13 24 1}.9 109 6.2 133 .5.9
14 17 3.4' '102 " 5.9 119 5.3
15 32 6.5 134 .~- ';.6 166 7.4
16 25 5.1 100 5.8 125 5.6
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17 34 6.9 .117 6. 7 ~ 151 6.7
18 j 21 4.3 112 6.4 133 5.9 '
19 12 2.4 74 4.2 86 ,~ 3.8.

20-30+ 108 21.9 460' 26. 2'~ 568 25.3
Total: 4~ 100 1753 100' 2247·,' .100

. '------------------------------------------------------------------------, .
, '

Rates of follicles maturation infemale ovaries

The White Sea harpseals start to couple ~arly in the ~econddecade cf
March. By this period mature follicles oVulating'in ovaries(graatian
follicles) should appear. Usually, the largest folli~l~'oVulate,s,
which al'lows to consider i tssize 'a's a criterion of' maturati on'. ~'ol~

licles with u' diameter of more than '10mm may r'ank among 'the mat~j;e ~

'ones, relativeiy , since yellow bodies of ovulation at earl; stag~s
are characterized by the same size., " .,

~ .."

Table 3 Characteristics of the White Sea harp seal fe~ale ovaries
by the number cf mature follicles (wit~ a~di~eter of more
than '10mm) by years, the first decade of March

.,

-----------------------~-~---------------------------------------------Number of having born Including ovaries having follic-
Years I female ovaries examined lIes with diameter of more than

I (pairs)l-.;.10.;;;.;mm=_.,---- .
I I Number of ovaries I %

'(pairs)

1962 312 .. " 190 't 60.9
1976 423 262 : 61.9
1977 135 73 54.1
1984- '121 ,59 48.8
1987 366 140 38.3
1988 459 " 157 34.2
1989 '442 364- 82.4

, .
The data analysi's (Fig.3) indicates that the relative abundance of
females having fillicles with adiameter of more than 1Omrn,in the first

• • 11,' • .'.

decade of March fluctuates.by,years. It should be noticed that the. " "'. .
least number of.females with mature 1011icles in ovaries was recorded
in 1987-'88. Thi~ phenomenon should be explained 'by the delay in fol­
licle maturation during this.period. It is'not difficult,to assume
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the.negative influence of. this process considering that the occur­
renee of oVulating maturefollicles in mammal ovaries·during the
period.before coupling is a necessary condition for suceessful comp-

,letion of reproductio~. Otherwise,it may, result in non-conformity
of coupling arid ovulation terms and a lack of female. pregnancy, on

··>file whole. :Th~' delay-':lrCioiiicle:maturation is lik~iy to lead to the
later ovulation and laterbirth of puppies, in eonsequence.

Sex ratio and weight of progeny

In the'third decade of~March in the Vlliite Sea me an' weight of the
moulting p~ppie's'was: esti~ated at 32:.·1kg in 1987 (n = 151),' 30·.6kg

·'(n':·= 252)= iri·1988·. 'F~r comparlson, 1t will be noted truit the index
w~s eq~al to 36kg in lat~ 70s - early 80s •

. In 1987-88 the sex ratio of progeny was different from the usual one
and chara~te;izedby the female prevalence being 56.3% (n =3164) .
'arid 54.2% (n = 3043)" ·respectiveiy •. In' 'previous years the sex ratio
of 1:1 orinsignificant predominance of'males were observed•

."

,~·

. .'

•

DISCUSSION .'

••
. .. ,,~ .

Ro~ults'of the investig~tions indicate con~iderable deviations in the
harp seal, ecology obsorved in 1987-88 during their oecurrence in the'_
White. S~a. 'Thc reas~ns ~ay 1>e' explained by this sp~cies' habit 01' life•• ·.

..- :t
- ! .

~ueh important, stages 01' harp seal·'annual life history as reproducti-.
,on and'moulting proceed'iri the White Sea.Total duration of these,
periods is'over two months.Progeny and moulting require the long-.
te:t:n: stay, of· the seals in. the :tee. Therefore, the' opportunities for
food'searehing are extreillly limited in this period. Besides, there

. '. .
are nO significant,accumulations of organisms (fish, invertebrates),

:, wh:Leli ~ight be a food for s~als, i~ the areas ~f puppy and moulting
rookeries. Oecasional registration'of'food in the seal stomaehes in

.thi~ period j (Timoshe~ko:. 196,3) shows th~ f'eed:Lng f'rom time to,·ti~e.
During this 'time vital activitY'of organism' and energy-Ioss connected
with'processes of' reproduction and!inoulting are performed'due to'the
nutrient supIil':-: f'r~m the hypru':~~:-', .ü f'at. Therefore, seals :tncluding
harp seals '.f'eed intensively~'bci'ore reproduction and moulting to pro-

,
, --..



,.,.

~..... . . . . ,. , ",
,.

. .
" ,- .... ~. '

..

\.

:., .
... '..." ", 9. '

. ..

... ." .
. .. " . . -: ,. . .' .

vide the':normal functioning o:f 'organism., in these" importrint. perlods.·
" ·.: ..;r:ntensive 'feeding 'should b~ considered ~'as ~ important conditio'n 'for'

. ".. • '. . l . . ~ .. ; -." " :

, ·normal proceeding of the subsequent stages,of the seal annual life
... hi~tory ~ )v1eanwhile, . de·viati·ons. of the :Bare~t~.Ssa ,'migr~tiori,routes
rcgirit~red)n 1987':'88 ,and"~~c~mp~iedby their mass apprciaches to' ,
., ., • . , \ •• ', .' , . ;> • • ••• • •

the' Norwegian coast' (Wigg,.: 1988),' indicate ,.the deterioration in'fecding
conditio~s~.:This phenomenon shows:,v1sually' the·· serious break's' i~ ·tro;.,... '

. pliic,:'chairu3 'of the Ba~ents'Sea, ~cosyste~; ·Sh8.ri;> r'~ducti~n' in'the
'. . I' _.' , f : , ~. • .'.. • l .

" stocks of fish' being the·objects. 'cf the liarp 'seal' feeding. (especial~ .
ly, P~lar,90d. and cap'elin) h~d an' ~p'act. on .thE:ür· ec~lbgy·~. Such'" , I

breaks in t~o:phic ~hains 'of the' ;Barents Seä· ecos'yste'in .'have infl~enced
the p6pulation. I~ our "opi:n:i~n;"t~e noticed", pec~liarities ~f 'the seai

.behavior in. the ;White', See., in 1987..;.88' d~ring I the. :reproductlon .~d,
mouiting as'.well a's' :Ln s~e;7~autUmll'~hoUld';,be 'considered'~reg~rding
this fact;: Dete~iorat.ton in. feedi~g' coriditlons .lecit~ a prolonged -
..' ., ,. ",r ......" . . " . i •

stay:of immatUrefemales in:tne Barents SaG lnithe period before the,
-: -; blrth of puppi~S·,.which ,'; in .its, turn{ r·esulted.. in a' deiay, in the termSj

• • , I •. " '" ,.' "',

of the animal migrationto the '\Vbite Saa and formation'of puppy roo~ ~r
" .' , ",' . '. ~ . ' i

keries,' ,their low, density, and ·etc•. " ,.'
Il·· '.

" .. -,

I"

,
I

I' ' ..
I·.• ·.. .

I
I, .

.'. .. ., , " ',.
. . . ..

, .. The' mentioned fa'cta of registrat'lon .ofthe harp seals' in' the White "
J l~:, ',.,,' .. ,:.. ~,." .' ,- ,'::. r - "", ',', " • _, • • ••

.Sea in summer-autumn,., which' emphasJ.ze the' extent of breaks J.n popu'"
lation' ~igration, deserve' att~ntj"~n. ;Our"'long-'te~'-observati~nsSho0;.

, ", . 1 • '" _ . •• " '. _ . ~. t. .' t~ . :' .' . '. ' • •

that the seals start tO,mJ.grate from the White Sea tO,the north.usu,,;,- _', . ..* . ., t· -, ..

:' ally in:late'Aprii~ In.,the secop.d half of ,May '. they. dO no~ ,oc~ur~.;~n ·
the White'· Sea; as a··rule. 'Frogeny haviIig a prolonged' sta'y in th~

~ .. . ". . . " "', . : . .
White Sea in anomalous by ice-and meteorological conditions.years
(hi~h ic~-covery, .pr~v~lence .of the .riortherri· ~Jinds)l. ~r~ an 'e·xePt:i.on~

- . . . ... '(

.. Furthe; the seals'inigrate to the high l~~itude;. Theref~r~;' this mi-
, , • ., .' . ..:. • , • • • ' "~ • .' I I ,. ~

,gration'requires considerable losses of energy' and the organism of
, l • ...; • " .,.'

animal should be adapted· for prolonged migration•.
. ' , .' .t .

"

, .' .. ,

" ,

'. , . . . ~' .. '1', 1"'.' _. I·, . . • • ~

'It was' assumed, :that,.some specimens ware 'not' ready for migration ,'.. .., .. _. '

northward and stayed in' .the 'White' Saa due to unfavourable cbnditions
. ~,.'" . . . .. ...-' , . . , . . . ..-' '. ", ,'" ,- " .

of feeding~ ,This is 'corifirmed by. the resultsof ·.ourinvestigations
. o~ rilOulting rookeri~s., In 'the third decada of 'Aprii~earlY May ;198i: "
'the'-condition ':t:actor (the '~atio' of the' W~iglit of ske~ri. with fat und.

. , I ' .': . • .." • . l' .'

total weight, ',in %) of seals ca~ght in t.he White SeB. (matUre speci-' .
mens) 'was, on the average, 40.6% (n:.= 66). 'But the condition 'factor .

. '" . ~... • ." ", .', I •

'.. ' •• ~ • .; to "

,',
-' • t -= \

'. ". l, ,.

" .
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','.

of. t~o' examinedmales at age'j7'and 27 was 32.6%, and 31.2%, respec~i-

vely. -', ,

Certainly,the other reasons causingthe prolonge~ stay of the ani­

mals, 'in the' White Sea should not be excluded. 1t is worth noting',
. y---.....:~... " " ' .

that different deseases may,appear in population weakened by unfa- - - ....... ,
vourable enviromentalconditions (~ta~s of nutritivehase)~,': ':l

" .
,',

As'for peculiarities of the catcn'composition observed'on moulting ~
I .' ." \ ..... •

rookeries in 1987, the,:extremlY low percentage occurrence of juvenile
, . (

animals on' moulting rookeries in'the VJhite Sea should be considered
as a'consequence of their high mortality. P~obablY, the peculiaritiestt
of their distribution contributed' t6".it. 'Judjing by -the availabili~y
~f juvenile animals in salnples, the mortality was extremly high.

~' • Ior',' \.0..

The decrease'in the weight' of moulting puppies arid delay' in matura-
, i

tion of follicles in female ovaries;in 1987-88 should be also regar-
ded, mainly, as a result of deterioration in feeding conditions in
this period. ,

, "

The reasons of deviations of progeny sex ratio in 1987-88 remainto
be not completely understandable.' Possibly, in this case specific

r' t ',.. '\ • .. \

~ntrapopulational mech~ism allows the population to respond to the
change of habitat. \ ' "

••

.-
Thus,' the obtained data. showsignificant deviations in ecology of
the Whit~ Sea ha,rp seal- population, wpich are conditioned by the
change of'habitat and;,naturally;' have an inf'luence'on' its stock sta';"
tus. ,.

"..

" -

.'~.'

','

-Jj
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