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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-
autumn and sharp reduction in abundance of Jjuveniles 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 %he 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

 birth of puppies, coupling and moulting take place in this area. fhe

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
reprodpction. '

MATERIAL AND METHODS

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.


iud
ICES-paper-Thünenstempel


2,

The seal dlstributlon was 1nvest1gated with the aid of air-crafts,
during sea cruises and expedltlons to the coast. Additlonal sources of
information were also used. '

Air flights were conducted by IL-14 and AN-30 aircrafts for the re-
search purpose in late February—Aprll. Observations were made from
the helght of 200-400m and at a speed of 240—300 km/hour. In 1987

the flylng made up 51 hours. e

| | A4
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. ‘ ‘ . -
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THe 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.
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 March.

Digtribution and migrétions

The area of the White Sea had been monitored from the air from late
February to April 1987 which allowed to represent the pecullarities of
the harp seal dlstrlbutlon during reproduction and moulting.

Small rookery at the -stage of formatioh was discovered from the air--
craft on 28 February 1987 on the boundary between Bassein and Gorlo,
in 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 km ..
No other rookeries, more significant in sbundance and size, were Te-
corded in the White Sea. Similar distribution of the harp seal in the
White Sea had not been observed in the previous years. The densier
rovkeries with female gbundance being tens of millions of specimens
are formed in the White Sea usually by early March. So, for instance,
56 x 105harp seals with the average density of 524 spec. /km were
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‘assessed by alr-photo surVey on one of -the rookerles in the northp
;eastern Bassein of the Whlte Sea on 1 March 1985 ‘ EEE '
. 1}. ) . . .- ’

The dlstrlbutlon of . the- harp seal in the season con51dered was so un-

"usual that 1t influenced a character of hellcopter huntlng, which
. was extremly intensive and the planned 31ze of catch had to be reduced*
cLoat flrst durlng recent twenty years. ) :

;? 988 the devratlons in: the harp seal distrlbutlon durlng reproduc-
%ion _Wwere less s1gn1f1cant than in 1987. Dense rookery, on whlch

a bulk of reproductlve females was concentrated was formed in the
north—eastern Bassein on 1 March 1988. However, some rookerles Wlth

a smaller size and lower female abundance were formed south of the

-;'maln rookery only by the end of the first decade of March.

The White - Sea is known as a temporary habltat of the harp seals.’ Such
1mportant stages of thelr annual ‘life hlstory as reproductlon and

*modltlng take place in. this area. Then they leave the Whlte Sea.

Nevertherless, some seals stayed in the White Sea- (Flg 1) The fol—
low1ng facts 1ndlcate it.'The harp seals had occurred in the top of
the Kandalaksha Bay 1n summer untlll it was covered byxlce. Judalng

. by colour, they were the anlmals from dlfferent age groups. =

'In mld—September 1987 two stocks W1th total abundance of about 150

speC1mens ‘were registered from the aircraft in the Kandalaksha Bay,
in the area south of Olyenitsa settlment. The anlmals occurred at the
distance of 2—3km from the coast and moved to the central part of the
bay.~' ' ‘ '

“

~¥’4 adults were caught in September 1987 durlng the rlnged seal hunting
| by nets near thé western coast of the DV1nsk1 Bay..One spec1men was

_ avamlned. Fat layer on. the skeen belng 1. 5cm 1nd1cated the animal
‘-‘exhaustlon. ; - o

e
B

VSome harp seals were recorded in late August-early September 4987 1n:
‘bhe estuary ‘of the K01da River (the Mezensky Bay) Unusual behav1or .

of the animals was noted They d1d not show the caution pecullar to -
them in that perlod._
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The harp seals were recorded in the Gorlo of the Barents Sea in August

1987. Some specimens were found in nets when fishing salmon in the
area of the Voronov Cape and iaida and Ruch'y settlments. So, for
example, two adults - male and female - were caught near the Voronov
Cape. The examination indicated their low condition factor.

The harp seals were observed in the White Sea in summer-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 it is known, that harp seal, a typical inhabitant of
the drifting ice, never appears at the coast under the normal conditi-
ons.

Fig.1 Positions of the harp seal recording in the White Sea in
summer-autumn 1987 (1), 1988 (2)

-’
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An adult male was caught by nets in early September in huntlng rlnged ;
seal at the western coast of the DV1nsk1 Bay. ‘

'Two adult females Were registered’in mid-July 1988)at the northern.
and western coasts of the Kanln Penlnsular. It;should be noted,_that
one of them lay on the stones. ‘

Thus, the facts mentloned 1ndlcate, that in 1987 and 1988 not all

harp seals left the Mhlte Sea after reproductlon and moultlng. A num—
ber of animals stayed 1n the Whlte Sea. Similar phenomena have not.
been noticed in previous years. both durlng our 1nvest1gatlons conduc-s
ted in three recent ten—year perlods and the local people observatlons

%

Age composition on moulting rookeries

The noﬁitiné of herp seals takes place in April-May. In this period .
the seals form dense and extent concentrations, so-called noultingv
rookeries, in the ice. hge-sex comp051tlon of the anlmals on the

 ‘rookeries varles.‘The rookery comp031t10n is more pronounced in the:

third decade of Aprll—May. Therefore, studying of the rookery struc—
ture - durlng this period is of 81gn1flcance, since it allows to estl—
mate the populatlonal structure and its varlablllty.;_

-‘Teble 1 Relative abundanoe'of gréy-patchéd harp seals when ‘hunting
on moulting rookeries in the Whlte Sea by years- the third
decade of Aprll-the first one of May '

A‘iIncluding grey-patched harp seals

Years _I Number of ‘ B
- 1 animals exa-I T :

1 mined, spec.y . Number. - T . T
- 1960-64 8233 360 48.1 -

1970 - oM 419 , 651
1983 2526 - . 690 . “27.3

- 1984 2582 955 L 37.0

1986 763 178 - ‘ - 23.3

1987 . 2327 .61 &9
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The data on catch comp031tlon on moultlng rookerles by colour, show-
ing the approximate age of seals, are given in Table 1. The table
shows an extremly low abundance of grey—patched Jjuveniles (at age 1 6)
;as a distinctive feature of the catch comp051tlon on the moultlng
rookeries in 1987. In the third decade of Aprll—early May of that year
the relative abundance of the: grey~patched males and females was, ’
on the average, amounted to 6.9% of catch. It should be noted, that N
the samples analysed were obtalned from the extent area of the White

Sea (Voronka,»Gorlo, the Dv1nsk; Bay). Therefore, there are good rea- .
‘'sons to con81der the data representatlon. ‘

‘The'ahalysis of absolute age of animals caught on the moulting rooke~ .
ries confirmed the identified regularity. In 1987 the portlon of

males and females at age 71-2 among samples amounted to only O. 7%

which was a minor ‘value (Table. 2). The portion of anlmals aged 3-6

' 'belng 6. 7% in 1987 was also 1n51gn1flcant.

Table 2 Age comp051t10n when huntlng harp seal on moultlng rookerles

‘ln the White Sea, 17 Aprll - 4 May 1987 I e
| ' - e .
Age, I  Females I Males I Total
Je8TS  Tnumber I % I pumber I % I number I % 5
1 4 0.8 2 0.4 6 0.3 .
2 5 . 1.0 4 0.2 9 0.4 o
349 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 25 2.0 49 2.2
7 18 3.6 nyo . 2.5 62 2.8
8 20 4.0 59 . 3.4 79 3.5
9 30 6.1 68 3.9 98 4.4
0 33 - 6.7 . 72 4.1 105 4.7
11 - 24 4.9 . 97 5.5 o121 54
12 23 4.7 1M1 6.3 134 6.0
3 24 4.9 109 6.2 133 5.9
W17 B q020 5.9 119 5.3
15 32 6.5 134 o~ . .6 166 7.4
16 25 5.1 ' 8 125 5.6

100 5.



19 | = 6.9 17 6.7 457

6.7
18 L2 4.% 112 . 6.4 - 133 . 5.9
19 o2 L 2.4 o4 . 4.2 . 86 3.8
20-30+ . 108  21.9 . 460 . 26.2. 568 ° 25.3%
Total: . 49% ~ 100 1753 1000 . 2247+ . 100

Rates of follicles maturation in female ovariesfi

The White Sea harp ‘seals start to couple early in the second decade of

March. By this perlod mature follicles: ovulatlng in ovarles (graaflan
folllcles) ‘should appear. Usually, the 1argest folllcle ovulates,
which allows to consider 'its size as a crlterlon of - maturatlon. Bol—
licles with a’ dlameter of more than 10mm may rank among the mature

~'ones, relatlvely, since yellow bodies of ovulation at early stages

are characterlzed by the uame 31ze.“f-

-Table 3 Characterlstlcs of the Whlte Sea harp seal female ovarles

by the number of mature follicles (with a. dlameter of more
than 10mm) by years, the first decade of March .

Number of haV1ng born Including ovaries having follic- .

Years I female ovaries examined Iles with dlameter of more than
‘ T (pairs) o : I’IOmm : .
I o o o - I gggger of ovarlea I ;%
1962 2 L o 190 v .- 80,9
1976 423 S 262 . 61.9
1977 135 2 2" P B
1984 121 59 .. 7 48.8
987 . 366 . 140 o 38.3
1988 o459 5 . 3.2
1989 a2 o 364 L 82

' The data analysis (Fig.3) indicates that the relative abundance of

females having fillicles with a diameter of more than 10mm in the flrst

‘decade of March fluctuates by years. It should be noticed that the

least number of females with mature follicles in ovaries was recorded

~in 4987488.\Thie phenomenon should be explained'by the delay in fol--

licle maturation during this period. It is not difficult to assume



thé,negétive influence of this process considering that the occur-
rence of ovulating mature‘fellicles in mammal bvaries during the

~ period . before coupling is a necessary condition for successful comp-
_letion of reproduction. Otherw1se, it may result in non-conformity
of coupling and ovulatlon terms and a lack of female pregnancy, on

. the whole. - The delay in follicle maturation is llkely to lead to the

later ovulation and later“brrth of puppies, in consequence. - ,‘;1

--Sex‘ratio and weight of progehy 

’In the thlrd decade of March in the Whlte Sea mean welght of the
v‘moultlng pupples was estlmated at 52 ’lkg 1n 1987 (n = 15'1), 30. 6kg .
~(n 252) in 1988. For comparlson, it will be noted that the index ‘
was equal to 36kg 1n late 70s = early 80s. ' .

~In 1987—88 the sex ratio'oflprogeny was different from the usual one
and characterized by the female prevalence being 56.5%'(n = 3164) ‘
‘and 54.2% (n =»3043),“respectiveiy..In“preVious‘years the sex ratio
of 1:1 or insignificant predominance of males were observed.

Y - LIRS
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‘Regults of the 1nVest1gatlons indicate considerable dev1atlons in the &
vharp seal ecology obserVed in 1987-88 durlng their occurrence in the .
.‘Whn.te Sea. ’.'L‘he reasons may be explalned by thls spec:.es habit of llfe..,

Such 1mportant stages of harp seal annual llfe hlstory as reproductl-,
.on and’ moultlng proceed in the Whlte Sea. Total duration of theseA
perlods is over two months. Progeny and moultlng requlre the long—,
term’ stay of . the seals in the ice. r-['herefore, the opportunltles for
food searchlng are extremly llmlted in this perlod. Besides, there
are no 51gn1flcant accumulatlons of organisms (flgh 1nvertebrates),
whlch mlght be a food for seals, in the areas of puppy and moultlng ‘
' rookeries. Occas1onal registration of’ food in the seal stomachés in
.thls period: (Tlmoohenko, ’1963) shows the feedlng from time to time.
During this time vital act1V1ty of organism and energy-loss connected
with: processes of reproductlon and " moultlng are performed" due to the
nutrlent suppdy from the hypeat:=, al fat. Therefore, seals 1nclud1ng
harp sealg_feed 1nten01vely‘beiore reproduction and moulting to pro-



'-{Intenslve feedlng should be con51dered as an 1mportant condltlon for

’jthlstory. Meanwhlle,‘deV1at10ns of the Barents Sea mlgratloﬁ routes
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vide the normal functlonlng of organlsm 1n these 1mportant perlods..
-normal proceedlng of the subsequent stages of the Seal annual life

. reglstered in 1987—88 and’ accompanled by their mass approaches to ,
the Norweglan coast’ (ngg,*1988) indicate. the deterloratlon in feedlng
conditions:. This phenomenon shows V1sually the serlous breaks in tro-

.phlc ChalnS of the Barents: Sea ecosystem. Sharp reductlon in . the o

'hstocks of fish belng the" obgects of the harp -seal feedlng (espe01al—
ly, Polar .cod. and capelln) had an 1mpact on thelr ecology.,buch
breaks in trophlc chalns of the Barents Sea’ ecosystem have 1nfluenced
the populatlon. In our Oplnlon, " the notlced pecullarltles of the seal

‘behavior in the: Whlte Sea in 1987—88 durlng the reproductlon and. .
moulting as. well as in summer—autumn should be consldered regardlng
this fact: Deterioration in feedlng condltlons led to a prolonged f‘“
stay of 1mmature females in. the Barents Sea in‘the perlod before the.
{blrth of pupples, whlch in. 1ts turn, resulted in a delay 1n the terms,

- of the animal migration to the Whlte Sea and formatlon of puppy roo— r
kerles, thelr low\den51ty and etc.pft R : '

'“The mentloned facts of reglstratlon of the harp seals in’ the Whlte

' Sea in summer—autumn, whlch empha51ze the extent of. breaks 1n popu—_

o

lation’ mlgratlon, deserve attentlon. Our long-term observatlons show,ff
that the seals start to mlgrate from the Whlte Sea to the north usu-
'fally in: late Aprll In the second half of May they do not occur 1n :
the Whlte Sea, as a rule. " Progeny haV1ng a prolonged stay 1n the
wh::.te Sea in anomalous by ice “and meteorologlcal condltlons years
(hlgh 1ce-covery, prevalence of the northern W1nds) are an exeptlon.
.‘Further the seals mlgrate to the hlgh latltudes. Therefore, thl m1—
'vgratlon requlres conslderable losses of energy’ and the organlsm of
.‘anlmal should be adapted for prolonged mlgratlon.h ';. e e
‘It was assumed “that. .some spe01mens were not ready for mlgratlon I
northward and stayed in’ the ‘White Sea due to unfavourable condltlons
of feedlng. Thls is conflrmed by, ‘the results of our 1nVest1gatlons
.on moulting rookerles. In the third decade of Aprll-early May 1987
the “condition factor (the ratio of the welght of skeen with fat and.,
© total welght, 1n %) of seals caught in the Whlte Sea. (mature spe01-f~
mens).’ was, on the average 40; 6% (n 66) But the condltlon factor*"

JK
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of two examlned males at age 7 and 27 was 32 6% and 31 2% respecpi—
vely. :

V-Certalnly, ‘the other reasons cau51ng the prolonged stay of the ani-
) dmals 1n the White Sea’ should not be excluded. It is worth notlng,

Vv — gl

Fhat dlfferent deseases may . appear in populatlon weakened by unfa-
vourable enV1romental condltlons (status of nutrltlve base)..

R

As fox pecullarltles of the catch comp031tlon observed on moultlng

“:rookerles in 1987, the extremly low percentage occurrence . of auvenlle

anlmals on moulting rookerles in:the White Sea should be con31dered
as a consequence of thelr hlgh mortallty. Probably, the pecullarltles
of their dlstrlbutlon.contributed to0.1it. Judjing by the avallablllty

. of auvenlle anlmals in samples, the mortallty was extremly high.

e {-; A e Ca

The decrease in the welght of moultlng pupples and delay in matura-

~ tion of follicles in female ovarles in 1987—88 should be also regar-

ded, malnly, as a result of deterloratlon in: feedlng conditions in
thls perlod._‘, ‘
The reasons of deviations of progeny sex ratlo in 1987—88 remain to.
be not completely understandable.’ Poss1bly, in this case spec1f1c
1ntrapopulatlonal mechanlsm allows the populatlon to respond to the
change of habltat AR e

Thus, the obtained data show 51gn1f1cant deV1atlons in ecology of

the Whlte Sea harp seal’ populatlon, whlch are condltloned by the:

Bl
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,change of habltat and naturally, have an 1nfluence on’ 1ts stock: sta—‘
tus. - . . < . N . .
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