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OCHOBY NHTaHUSI HEPIbl COCTABISIOT IEJIarHdecKue |
JIOHHO-TIEJIATNYECKHe PhIObI U aM(UIIOABL, TIPHYEM B IIPH-
OpeXHBIX palioHaX 4acTo MmpeodsamaeT pbida, a B IeIari-
YECKUX — THUICPCUbl, KA4eCTBEHHBIM COCTaB ITUTAHMS
Hepnbl B benom mMope HacuuthiBaer Oosnee S50 BUIOB rua-
pobuonrtoB (CseroueBa 2002). U3yueHne cocraBa HHIIH
CBHJIETENBCTBYET O TOM, YTO HEpIIa SIBISIETCS YHUBEPCAIb-
HBIM MOTPEOUTENEM, UCTIONB3Ys B IUTAHUU BCE KOPMOBBIE
00BEKTHI, KOTOPBIE MOCTYIHBI B JaHHOE Bpems. Ho mpu
9TOM JJIsl HEPIIbI XapaKTepHO HATMYHUE PsAAa BHIOB, JTOMH-
HUPYIOUIMX B IIUTAHUU B TOM WIIH JIPYrOM paiioHe, B Tede-
HHUE ONPENEICHHOr0 ce30Ha. [Ipu 3TOM JIOMHHHUPYIOIINE
BUJIbI JIETKO 3aMEHSIOTCS B 3aBHCUMOCTH OT MECTa M Bpe-
MEHH, HalpuMep, Mecyanka B JIBUHCKOM 3aJluBe B CEHTSIO-
pe, Hepeuchl y mnoOepexbsi Kapenun B okTsOpe-HOsiOpe,
MAaJIOTIO3BOHKOBAs CeJibb B JIBUHCKOM 3anuBe B (eBpaje-
anpene (CeeroueBa 2002, 2005, CeeroueB u CBeToueBa
2010). Takas 5naOWIBHOCT, B THUTAaHHHA CBOMCTBEHHA
Hepre, oOuTaromiel He ToJbKo B berom mMope, HO U B Apy-
rux apkruueckux permonax (Labansen et al. 2011). Eme
OJTHOI 0COOCHHOCTBIO SBIIACTCS N30MPATEIHHOCTD HEPIIHI B
MUTaHUK PBHIOOH, B MHUILE CPEAH TOMHUHHUPYIOIIUX BHIOB —
MOMBBI, HaBar", IT€CYaHKH, MAaJIOTIO3BOHKOBOH CEIbIN H
ObIvKa-Kepuaka, HamboJiee 9YacTO BCTPEYAIOTCS PHIOBI C
3oosoruueckoit nuHoi Tena 7-11 cm (Ceerouea 2004).

[Iupokoe pacnpoctpanenue Gasterosteidae B benom mo-
pe, HeOoJbIIME pa3Mephl Tella KOJIOIMIKOBRIX (5-9 cM), a
TaK)K€ YHHBEPCAILHOCTh HEPIBI KaK MOTPEOMTENsT MOp-
CKUX OHOpECYypCOB YKa3blBUIM Ha TO, YTO KOJFIOLIKH
JIOJDKHBI TIPUCYTCTBOBaTh B IIMTaHUW TIOJICHS, OJIHAKO
JUTUTEIBHOE BpPEMsI 3TOT BOIPOC OCTABAJICS OTKPBITHIM
(Hazapenxo 1967, Hanckuit 1976). Tonpko mocie MHOTO-
JIETHETO M3YYEHMs Ka4deCTBEHHOTO COCTaBa HHUTaHMS
HEPIIBI JIETOM U OCEHBIO B TIpo0ax MUTaHHS YAAJIOCh 0OHa-
PY’KHTB OTOJNUTHI TPEXHUIIION Kooinku (Gasterosteus acu-
leatus) (Ceerouesa 2002). OTOMMTHI TPEXUTIION KOFOIIKA
JIOCTaTOYHO MeNKue, He mpeBbimaioT 0,7-1,2 MM B aua-
MeTpe, UMEIOT IOYTH OKpyriTyo opmy (Puc. 1).

The basis of the diet of the ringed seal are pelagic and
bottom-pelagic fishes and amphipods, In this case in
the near-shore areas fish predominates, whereas in the
pelagic regions, hypereiids. The ringed seal in the
White Sea consumes over 50 hydrobiont species
(CetoueBa 2002). The food composition indicates
that the ringed seal is a universal consumer, using all
species that are available at a particular time. In this
case, the ringed seal is characterized by a presence of
a number of species dominant in particular area in the
course of a particular season. In this case, the domi-
nant species are readily replaced, depending on the
time and place, for instance, the sandlance in the
Dvina Bay September, and clam worms of Karelia
shore in October, the White Sea herring in the Dvina
Bay in February-April (Cserouesa 2002, 2005, Cge-
toueB u Ceerouea 2010). Such diet lability is charac-
teristic of the ringed seal dwelling not only in the, but
also in other Arctic regions (Labansen et al. 2011).
Still another peculiar feature is the selectivity of the
ringed seal with respect to the dominant species — the
capelin, navaga, White Sea herring and the sculpin,
the fishes occurring the most frequently being those
with a the zoological body length of 7-11 cm (Csero-
gyeBa 2004).

A wide distribution of Gasterosteidae in the White
Sea and the small size of sticklebacks (5-9 c¢m), and
also the universality of the ringed seal as a consumer
of sea biological resources indicated that the stickle-
back should be present in the diet of the seal, howev-
er, for a long time, that was not clear (Ha3zapenko
1967, Yanckuit 1976). It is not until multi-year studies
and the investigation of the qualitative composition of
the ringed seal diet in the summer and autumn the diet
samples revealed the otolithes of the stickleback (Gas-
terosteus aculeatus) (Ceerouesa 2002). The stickle-
back otolithes are fairly small. Not exceeding 0.7-1.2
mm in diameter, and are oval in shape (Fig. 1).
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Kak n3BecTHO, IpH MPOXOKACHUHU 110 IHIIEBAPUTEILHOMY
TPaKTy TIOJICHS, OTOJMTBI CTAdMBAIOTCS, TEPSIOT CBOIO
ckynenTypy U ucronuaiorcs (I'yposa u Ilactyxos 1974,
Harkonen 1986). [Ipu 3ToM cuiibHEEe BCEro 3pO3UPYIOTCS
MeJIKHe TOHKHE OTOJMTEHI, YTO, JOBOJIBHO YacTO, MPUBOIAUT
K MX NOJTHOMY pa3pylleHuto. IMeHHO Mo3ToMy Tak Hener-
KO OOHapyXWTh B Mpo0ax MUTaHWs HEPIbl OTOIUTHI KO-

JIIOIICK.

As is known, while passing via the gastro-intestinal
tract of the seal, the otolithes are ground and lose their
sculpture and grow thinner (I'ypoa u IlactyxoB
1974, Harkonen 1986). In this case, the heaviest ero-
sion is shown by small otolithes, which frequently
causes their complete destruction. It is because of that
that it is difficult to find the otolithes of sticklebacks.

Puc. 1. Oronuts! Tpexurioii (A) u aestuurioii (b) xomomrek. bemoe mope (ITo: Svetocheva O. et al. 2007)
Fig. 1. The Otolithes of the three-spined (A) and nine-spined (B) sticklebacks . The White Sea (After: Svetocheva O.

et al. 2007)

Otonutel nesituuriioi komommku (Pungitius pungitius),
B IIpo0ax muTaHus BooOIe He ObLIN BBISBICHBI HU pasy,
9TO MOXHO OOBSICHUTH TEM, YTO €€ OTOJIUTHI elle Ooiee
menkue (0,4-0,7 mM). OmHAKO, MEBATHUTIIAS KOJIOIIKA
TaKke OblJIa BHECEHA B CITUCOK KOPMOBBIX OOBEKTOB IS
6emomopckoit Hepnsl. U Tomeko B ampene 2012 r. 310
MPEATONI0KEHHE TOATBEPIMIOCH, Koraa B JIBHHCKOM
3ayiuBe (1. JlamoMmwHKa) ACBATHHINAS KONIOIIKA Oblna
oOHapykeHa B KEIyJKe HEpHIbl B KOJIMYECTBE S5 IIT.
(Puc. 1, 2). Bcero B cocraBe MMIIEBOr0 KOMKa ObUIH
creiyrone 00beKThl: MaJIONo3BOHKOBas cenbapb (10-15
mT.), HaBara (2-3 mwrT.), AeBsITUHUrIas Komouka (5 mrT.)
u Mopckoi Tapakad (1 mmr.). OOBIYHBIME KOPMOBBIMHU
00BEKTaMH SIBISIOTCS CEJIbAb W HaBara, a MOPCKOHM Ta-
pakaH BCTpedaeTcsi B MpoOax penKko B TEUEHHE BCETO
roga. Tem He MeHee, HAIMYWE CPa3y HECKOIBKHX JK-
3EMIUIIPOB KOJIFOIIKH B JKEIYJKE HEPIBI MOXKET CBHJC-
TEJILCTBOBATh O IEJICHAIPABICHHOM INUTAHUM TIOJICHS
STOU PHIOOHA.

buonorus aeBsarunrioi konronku B berom Mope noutu
He n3ydeHa. M3BecTHO, YTO 3/1eCh OHa MpEICTaBICHA
MOJYIIPOXOHOM (hOpPMOM, KOTOpas HaryJiuBacTCs B
OTIPECHEHHBIX y4acTKaX MOpsl, @ HEPECTUTCA B COJOHO-
BaThIX 3aJMBax, JCTyapusX JuOO IOJHUMAeTcs Ha
HepecT B peku. [1o cpaBHEHUIO ¢ TPEXUIION KOJIOUIKOM
9TOT BHJ BCTPEUAETCA B MOPCKOM BOJE C COJEHOCTBIO
10 32%o, Oonee yCTOMUYMB K JIeQHULUTY KUCIOPOAA U
HU3KUM TeMmIieparypaM. PaHHel BECHOW, KakK TOJBKO
BCKPBIBAIOTCS PYYbH, MHOTO KOJIOIIKH CKATHIBACTCS B

The otolithes of the nine-spined stickleback (Pungitius
pungitius) were never found in the diet samples, which
may be accounted for by the fact that the otolithes were
still smalle (0.4-0.7 mm). However, the nine-spined
stickleback was also listed as a White Sea ringed seal
food species. It is not until April 2012 that the hypothesis
concerned was confirmed when in the Dvina Bay (vil-
lage of Lapominka) a nine-spined stickleback was found
in the stomach of a ringed-seal (five individuals) (Fig. 1,
2). The food bolus contained the species as follows: the
White Sea herring (10-15 individuals), navaga (2-3 indi-
viduals), nine-spined stickleback (5 individuals) and the
sea louse (1 individual). Common diet items are the her-
ring and navaga, and the sea louse occurs fairly rarely in
the sample during the year. Nevertheless, a presence of
several stickleback individuals in the ringed seal stomach
at a time may indicate purposeful feeding of the seal on
the above fish.

The biology of the nine-spined stickleback in the White
Sea has almost not been studied at all. It is known that
this fish is represented there by a semi-anadromous form,
which feeds in fresher areas of the sea and spawns in
brackish bays, estuaries or moves up to the rivers for
spawning. Compared with the three-spined stickleback,
the species concerned occurs in the sea water with salini-
ty up to 32%o, and is more resistant to oxygen deficiency
and lower temperatures. In early spring when streams
break up, many sticklebacks travel back to the sea; The
fish dwelling in the sea come in spring to the shore to the
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Mope. PvIOBI, obuTaronue B MOpe, MOAXOAAT BECHON K
Oepery B ompecHeHHYI0 30HY. CO BTOpOH IOJOBUHBI
Masi JICBSITUHIIIAsI KOJIIOIIKA MOSIBJISIETCS] B YCThSIX, BIa-
JAOLIMX a MOpE peveK W pydybeB. B Teuenue nera no
aBrycTa KOJIIOIIKA JIEPIKHUTCS y Oeperos, a 3aTeM YXOAUT
Ha T1yOokue ydactku Mopsi (Myxomenuspos 1963). Ilo
MHeHHI0 AnnpusmeBa (1954) u AntyxoBa u ap. (1958)
JICBSITUMTIJIAS] KOJIFOIIKA HE BBIXOJMT 3a MPEEbl OIpec-
HEHHBIX JIATYH U OyXT, OZHAKO, OOIIEro MHEHHS HET JI0
CHX TIOP B CBSI3H C MaJIOH M3YYSHHOCTBIO BUJIA.

3

freshened zone. Beginning the second half of May, the
nine-spined stickleback appears in the mouths of rivers
and streams flowing into the sea. In the course of sum-
mer until August, the stickleback keeps near the shore
and subsequently leaves for the deep areas of the sea
(Myxomenuspos 1963). According to Andiyashev (Ag-
npusiiie 1954) and Altukhov et al. (AnryxoBa u mp.
1958), the nine-spined stickleback does not go beyond
the freshened lagoons and bays, however, opinions differ
because this species has received very little study.

Puc. 2. [leBsTunriias KOJIOIIKA U3 JKeITyAKa Hepibl. benoe Mope, JIBuHCKkwif 3ammB, anpens 2012 r. Jlnaeiinbie paz-

MepEI pBIO B mIpenenax 4-6 cM

Fig. 2. A nine-spined stickleback in the ring seal stomach. White Sea. The Dvina Bay, April, 2012. The linear size

of the fish are within 4-6 cm.

ITo Hamum HaOmoacHUSIM, B bestoM Mope jeToM neBsi-
THUTJIass KOJIIOIIKA JCPIKUTCS B MOPCKOHM MPHUOPEKHOM
4yacTH, OCTaBasChb BO BpeMs OTJIMBA B JIATYHaX U KPyII-
HBIX JIyXaX, CTAalK{ 3TOH PBIOKH XOAAT BMECTE CO CTai-
KaMH TPEXUIJON KOMOWIKU. ['0TOBYI0 K HEpecTy IeBs-
THUTIIYIO KOIOIIKY aBTOP OTMEYalia Ha MEIIKOBOJIBSIX BO
BpeMsl OTJIMBa, Ha ydacTKax MOpPCKOro oOepera, rae He
obuto pyuseB. B mrome 2000 r. y m. Mansiii OpioB
(Onexckwuii m-oB) u B utoHe 2007 r. y 3amagHoro Oepera
o-Ba bomwmioit Conoserkuii (CosioBellkue 0-Ba) CTalKu
JACBATHUUIIIBIX KOJIFOIICK 6BIJ'[I/I OTMECYCHBI B KPYITHBIX
JIy’Kax Ha MaJIod BOJIE.

K coxxameHuio, HET HUKAKMX JaHHBIX O YHCICHHOCTH
KOJIoIIeK B benoM Mope, O7HAaKO, OYE€BHIHO, 4TO 00a
MPEACTABUTENS] CEMENCTBa SIBJISIIOTCSI BAXKHOW COCTaB-
JISIFOILEH KOPMOBO# 0a3bl, CIy)KaT AJIsl HUTAHUS MHOTHX
BHJIOB PBIO, a TaKkkKe MOPCKHX NTHUI] U THOJICHEeH. Poib
KOJIIOUIeK B aKocucTeMe benoro mops eie npeincTouT
BBISICHUTD.

According to out observations in the White Sea in sum-
mer, the nine-spined stickleback keeps in the coastal
area of the sea, remaining in lagoons and large pools
during low tide. Some small schools of that species keep
together with small schools three-spined stickleback.
The nine-spined stickleback was recorded by me in shal-
low water in the course of the low tide, at the shore areas
where there were not streams. In June 2000, off Cape
Maly Orlov (Onega Peninsula) in June 2007 off the
western shore of the Bolshoi Solovetsky Island
(Solovetskie Islands), some small schools of nine-spined
sticklebacks were sighted in large pools during low tide.

Unfortunately, no data are available as to the numbers of
sticklebacks in the White Sea, however, it is evident that
both species are important diet items, and provide food
for a number of fish species, and also sea birds and
seals. The role of sticklebacks in the ecosystem of the
White Sea is to be understood.
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