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rae: R1 ycrnoBHbI ko3dduument, paBHblid 1, eci MUHU-
MaJIbHOE Pa3IM4ne MEXy OAHOTHITHBIMH CJIOTaMU pa3HbIX
cemedl (Dmin) Oosbllle MaKCUMaJIEHOTO Pa3fIMuUsl MEXIY
OJTHOTHITHBIMHU CIIOTaMH OT OJTHOM ceMbH (Smax), nHaue pa-
BeH 0 (Dmin>Smax => R1=1; Dmin<Smax => R1=0);

R2 ycnoBHI K03 dHuHEHT, paBHBIN 1, €Ciii MUHIMAaJIbHOE
pasiIn4ne MeXIy ONHOTHUIIHBIMH CJIOTaMH pasHBIX CeMel
(Dmin) GompImie cpemHero pasindus MEXIY OTHOTHITHBIMHU
cioraMu oT ofHo# ceMbH (S), mHade paBed 0 (Dmin>S =>
R2=1; Dmin<S => R2=0);

R3 ycnoBHBI KO3 QUITEHT, paBHBIN 1, ecin cpexHee pas-
JUYMe MEXIY OJHOTUIHBIMU CIIOTaMM pasHbIx cemed (D)
OOJIBIIIE CPETHETO Pa3INIs MEKAY OJHOTUITHBIMH CIIOTaMU
ot oxHolt cembH (S), uHadye pasen 0 (D>S => R3=1; D<S
=>R3=0);

R4 ycnoHbIi ko3 duiment, paBHbIi 1, eciiu cpenHee pas-
JUYUEe MEXIy OTHOTHUIIHBIMHU CJOraMu pasHbIx cemei (D)
0OJIbIIIE MAaKCHUMAaJILHOTO paszianiusa MEXIAY OJHOTHUITHBIMU
CJIOTaMH OT OAHOM ceMbH (Smax), nHaue paBeH 0 (D>Smax
=> R4=1; D<Smax => R4=0).

3HaueHne R MOXXHO MHTEPIIPETHPOBATH CIEAYIONMM 00pa-
30M: () — B cpeTHEM BCE DIIEMEHThI MKy PYIIIAMHU Pa3Iiu-
4aloTCs He Oojiee, YeM DIeMEHThI BHYTpHU rpymil; 1 — XOoTs
ObI YaCTh DJIEMEHTOB MEX/y TPYIIaMH Pa3invaeTcs 00Jb-
111e, YEM JJIEMEHTBI BHYTPH IPYII; 2— B CPEIHEM DIICMEHTBI
MEX/Iy TPYIIaMK pa3indaroTcs Oobliie, 4eM Hanboee pas-
JIMYHBIC SJIEMEHTBI BHYTPH TpyIN; 3 — Hauboiee CXOIHbIC
ANIEMEHTBI MEXIy TPYIIIaMHU Pa3in4aroTcs OOJbIlE, YeM B
CpelHEM PAa3IMYalOTCsl AIEMEHTBI BHYTPH TPYNIT; 4 — Hau-
GoJiee CXOHBIE MEMEHTBI MEX/y IPYIIIAMHU Pa3IUuaoTCs
CHIIbHEE, YeM HaWMEHEE CXOJHbIC BHYTPH rpymm (TPyMIibl
HE UMEIOT CXOIHBIX AneMeHToB). Koad¢uuuent R paccuu-
TBIBAJICS JIJIsl KAXKIOW Mapbl ceMeil 10 OJJHOTUITHBIM CJIOTaM
Ut Kakaoro npusHaka (dx, df, dl) mezaBucumo. O06mmit ko-
3 QUIMEHT CXOACTBA ISl KAXKIOTO CIOra YCTaHABIUBAJICS
Kak:

Rs=Rdx+Rdf*k+Rdl*k,

rae: Rdx — xoaddummenT cxonctsa mo popme koHTypa, RAf
— ko3¢ urment cxoacraa mo yactore, Rdl — ko3 durment
CXOJICTBA TI0 JUTUTENBbHOCTH. Ecnu moutn Bce croru omgHOH
TPYIIBI HE CXOAHBI CO CIOTaMH APYToi TPyHIsl o dopme,
TO CIIBUT YacTOTHI HJIM JUTUTEIBHOCTH MEXIY HUMH HOCHUT
YCIIOBHBII XapakTep, Tak Kak B pe3yJsrare TpaHchopMannii
MHUHUMH3HpYETCs pasznuune Gopmsl ciaoros. Ilpu stom Ta-
KHE CJIOTH B OONBIIMHCTBE CIy4aeB 3HAYUTEIBHO OTINYa-
fores mo kodgdrmuentam Rdf u Rdl. UtoOs1 n36exars upes-
MEpPHOTO YCWJICHHS pa3JINduil, B TAKOM CIy4ae MBI BBEIH

To determine how specific parameters of the compared
syllables are similar among the families, we calculated
coefficients of nominal similarity (R).

R=R1+R2+R3+R4,

where: R1 is a nominal coefficient, which equals 1, if
the minimal difference between same-type syllables of
different families (Dmin) is higher than the maximal
difference between same-type syllables of one family
(Smax), otherwise it equals 0 (Dmin>Smax => R1=1;
Dmin<Smax => R1=0);

R2 is a nominal coefficient, which equals 1, if the
minimal difference between same-type syllables of
different families (Dmin) is higher than the average
difference between same-type syllables of one family
(S), otherwise it equals 0 (Dmin>S => R2=1; Dmin<S
= R2=0);

R3 is a nominal coefficient, which equals 1, if the
average difference between same-type syllables
of different families (D) is higher than the average
difference between same-type syllables of one family
(S), otherwise it equals 0 (D>S => R3=1; D<S =>
R3=0);

R4 is a nominal coefficient, which equals 1, if the
average difference between same-type syllables of
different families (D) is higher than the maximal
difference between same-type syllables of one family
(Smax), otherwise it equals 0 (D>Smax => R4=I;
D<Smax => R4=0).

The value of R can be interpreted in the following
way: 0 — on the average, all elements between families
differ not more than elements within groups; 1 — at
least some elements between families differ more
than elements within groups; 2 — on average, elements
between families differ more than the most different
elements within families; 3 — the most similar elements
between families differ more than elements differ
within families on the average; 4 — the most similar
elements between families differ more than the least
similar elements within families (there are no similar
elements of families). The coefficient R was calculated
for each pair of families by the same-type syllables for
each parameter (dx, df, dl) separately.

Overall coefficient of similarity for each syllable
should be calculated in the following way:

Rs=Rdx+Rdf*k+Rdl*k,
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MOMPAaBOYHBIA KO3 GUIMEHT kK, 3aBUCSIIUI OT BEIHMYUHBI
Rdx (Rdx<=2: k=1, Rdx > 2: k=0,5). Takum oOpa3om, Mak-
cUMaJIbHOE 3HaYeHue Rs 151 ogHOM napsl CIIOrOB COCTABUIIO
8. Jlns cpaBHEHHMs MATTEPHA PACXOXKICHHS PA3HBIX CIOTOB
MbI HCIOJIB30BAIM PAHTOBYIO Koppemsiiuio Crupmana yc-
noBHoro cxoactsa (Rs). OueHka J0CTOBEPHOCTH BBITIOTHS-
JIach € IOMOIIbIO TecTa MaHTels.

Mbl NPEANONOKHIN, YTO €CJIM CKOPOCTh H3MEHEHHs
0CTaeTcsl MOCTOSIHHOM JUTsl KKAOTO CJIora, TO KOPPEIsIys
Oyner Oojice BBIpaKCHA MEXIY CJIOTaMu ¢ BbICOKMM DI.
OnHako Uil HEKOTOPBIX CJIOTOB 3TO HPEINOJIOKESHHE
okazanock HeepHbIM (Tabm. 2). Tak cmor HY2 or
K5 [IPOAEMOHCTPUPOBAIL HamOobIITe paznuuus
MEXY CJIOraMH pasHbIX CeMeW, HO YHUCIO JI0OCTOBEPHO
KOPPETHUPYIOIINX C 3TUM CJIOTOM JPYTHX CJIOTOB OKa3aJloCh
OTHOCHUTEJIBHO HeOompiinM. Takod XapakTep H3MEHEHHS
9TOTO CJIOT'a MOXKET TOBOPUTB O TOM, YTO ITOT CJIOT U3MEHSIIICS
PE3KUMH CKauKaMH, MOCIIe KOTOPBIX CIIEIOBAIN MEPUOIBI 6e3

where: Rdx is a coefficient of similarity by the form of
circuit, Rdf— coefficient of similarity by frequency, Rdl
is a coefficient of similarity by duration. If almost all
syllables of one family are not similar to the syllables
of the other family in form, the shift on frequency or
duration between them is conventional, because the
difference of the form of syllables is minimized as a
result of transformations. Furthermore, in most cases,
these syllables significantly differ in coefficients Rdf
and Rdl. To avoid amplification of differences in such
a case, we introduced a correction coefficient k, which
depended on the value Rdx (Rdx<=2: k=1, Rdx > 2:
k=0.5). Thus, the maximal value Rs for one pair of
syllables was 8. To compare the pattern of divergence of
different syllables we used Spearman rank correlation
of nominal similarity (Rs). Confidence estimation was
performed using the Mantel test.

We supposed that if speed of change remains constant

Tabn. 2. Koapduuuent xoppemsun Crnupmana mMexy cxonctBoM cioros K1, K5 u K7 no ycnoBHbM koaddurm-

eHTam cxozactaa (Rs).

Table 2. Spearman’s correlation coefficient between the similarity of syllables of K1, K5 and K7 according to the

conditional coefficient of similarity (Rs)

Tun/

o K1 K5 K7
Cmor/ | HYI/ | HUI/ | HY2/ | HY345/ | BUl/ | BuU23/ | HU2/ | HU3/ | BUI/ | BUY/
syllable | LF1 | LFI | LF2 | LF345 | HFI | HF23 | LF2 | LF3 | HFl | HF2
HY1/
LEl 0,09
HY2/
[p> | 019 | 005
Ks | Hmad ol | 012 | 02
BU1/
CE] 0,09 | 012 |037%| 0.6
?{‘%221/ 20,13 | 044%F | 018 | 029% | 037*
}fg 0,22% | 0,26* | 027* | 04** | 0,38** | 0,35%*
K7 T8 024 | 003 | 026 | 018 | 02 | 002 | 023
%ngll/ -0,02 0,05 -0,25 -0,09 -0,05 0,14 0,21* 0,22
T | 0297 | 019 | 006 | 029% | 018 | 02 |049% 026* | 032*
N 3 2 2 3 3 4 8 2 2 5

JocroBepHOCTh 0 TecTy ManTens, 3HakoM (¥) oTMedeHsl cpaBHeHus ¢ p<0,05, u 3HakoM (**) ¢ p<0,01. N - Yucno

JIOCTOBEPHO KOPPENUPYIOLIUX CIOTOB.

The significance by Mantel test (*)p<0,05, (**), p<0,01. N - Number of significantly correlated syllables (p<0,05).

3HAUYUTENBHBIX H3MEHEHHUH, NI YTO M3MEHEHUSI 3TOTO CJIoTa
OrpaHUYeHbl KAKUMU-TO (DaKkTOpamu, B pe3yJbTare 4Yero
MOXET OBICTPO HACTYIaTh KOHBEPI€HTHOE CXOACTBO MEKIY

for each syllable, correlation will be expressed between
the syllables with a high DI. However, for some
syllables this supposition was wrong (Table 2). Thus,
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pa3HbIMU ceMbsMU. MBI MpeAronaraeM, 4to Mepuojamu, B
TEUCHHE KOTOPBIX 3TOT CJIOT MOT OBICTPO MEHATHCS, MOIIIA
OBITH TICPHOIBI pa3nelicHus ceMeil. [T0CKOIbKY COlMabHBIC
CBSI3M MEXJY JKUBOTHBIMH TIIOCTEIICHHO OCTa0eBalOT |
BO3HUKACT HEOOXOMUMOCTh HAJIC)KHO Pa3lIMyaTh KUBOTHBIX,
MPUHAIEKAIIMX K  Pa3HBIM  CeMbsIM.  AHaJOTHYHOE
paccyXJIcHHE MOXKET OBITh PUMEHEHO u K cioram HYI1 or
K1 u HY345 ot K5.

[TpOTHBOMONOKHYIO TEHACHIHUIO IPOJEMOHCTPUPOBAIH CIIO-
rau HY2, BY2 ot K7, 3TH ci1oru npoeMOHCTPHUPOBAIIH TaKKe
BBICOKHH yPOBEHb AUBEPTEHIIMH, HO BMECTE C 3TUM H BBICO-
KU ypOBEHb KOPPEJSILIMY € APYTUMHU ciaoraMy. Msl ipezmno-
JaraeM, 4TO W3MEHEHHs 3THX CJIOTOB MAYT C OTHOCHTEIBHO
PaBHOMEPHOH CKOPOCTBIO M JOJDKHBI HAWITYUIINM 00pa3oM
OTpakaTh BpeMs JUBEPICHIINN PENEPTYapoB CEMEH, a, CIEN0-
BATEIBHO, U UX POACTBO.

HecMoTpst Ha TO YTO KOJNMYECTBO KOPPEJISIIIMOHHBIX CBS3CH
MEXJIy CloraMH OBUIO Pa3IMYHBIM, BCE OHH OKa3aJnCh
CBsI3aHBI MEXTy COOOH uepe3 Apyrue CIOrd. JTO MOXKET
CBHJIETEIbCTBOBATh, YTO HAIpPABICHHWE JUBEPIeHINH BCEX
cJoroB ObUTO OOIIMM. [yt TOTO YTOOBI CPAaBHUTH XapakTep
pacXoXAeHHs Pa3HBIX CTEPEOTUITHBIX 3BYKOB U PEIEPTyapoB
B II€JIOM, MBI pacCUMTalI CyMMapHBIH Rs 111 KaXxnoii ceMbr
10 Ka)KZIOMY THITy 3ByKa. B pesyibrare Mbl BBISCHWIHN, YTO
cxornctBo K7 moctoBepHO Koppemupyer co cxoactBoMm K5
(r=0,31, p=0.016) n K1 (r=0,24, p=0.023), Ho mMexny K5 n
K1 xoppemsiuum nHe nHabmomaercs (1=-0,05, p=0.65). Oto
MOXKeT OBITH CBSI3aHO ¢ TeM, 4To M K1 mocrarouHo npocToit
3ByK M TMO3TOMY CYIIECTBYET BEPOATHOCTh CITy4alHOH
KOHBepreHIuy, a K5 CIMIIKOM CHIIBHO Pa3indaeTcsi MEKIy
CeMBbSIMH, HO DPa3InW4usl 3TH HE BCETJa OTPAKalOT BpeMs
JMBEPIeHINN U3-3a HEPaBHOMEPHOH CKOPOCTH N3MEHEHHH.

OnucaHHbIH HAMH XapaKTep AMBEPICHIMH Pa3HBIX CJIOTOB
MOKHO MPEICTaBUTh KaK HEPAPXUYUCCKYIO CTPYKTYpY, B
KOTOPO# CXOZICTBO MEXY perepTyapamMy Ha pa3HOM ypOBHE
MOXXHO CBfI3aTh C pa3iMYMeM MEXAY Pa3HbIMH CJIOTaMHU.
Torma oOuIy0 IUBEPreHLUIO PErepTyapoB MOXHO HaWTH
KaK CyMMy KO3((HUIIHEHTOB CXOACTBA BCEX PACCMOTPEHHBIX
cioroB (Puc. 2).

OmucaHass TakuM O0pa3oM JAMBEPIeHIMS penepTyapoB B
3HAYUTENBHOM CTENEHH CXOHA CO ACHIPOrPaMMOi CXONCTBA
penepTyapoB ceMei, MOCTPOCHHONW Ha OCHOBaHHU OOIIHX
tunoB 3ByKoB (Ivkovich et al. 2010, Filatova et al. 2017),
HO TIOJIOXKCHHE HEKOTOPBIX CeMeil OTIIMYaeTcss B 9TUX ABYX
BapUaHTaX cpaBHEHHMs peniepryapos. Hampumep, cembn Drkin
u Goosly okazanuce Hanbolee yIaJeHHbIM U OT OCTAJIBHBIX
PacCMOTPEHHBIX HAMH CEMEii, a CpABHEHHE PETIePTYapoB 110
obmmM TumaM commkaeT cembio Drkin ¢ cempsamu Figurny u
Moloko m3-3a Hamm4ms B BX penepryape oomero tuma K23.

a syllable LF2 of K5 showed the greatest differences
between the syllables of different families, but the
number of other syllables reliably correlating with this
syllable was relatively small. Evidence of this pattern
of change of this syllable occurred when this syllable
was changing in spikes, followed by periods without
significant changes, or that changes of this syllable
were limited by some factors, resulting in convergent
similarity between different families could occur faster.
We suppose that the periods, during which this syllable
could change fast, could be periods of separation of
families. As social connections between animals
slacken over time, there is a necessity to reliably
distinguish animals of different families. Analogous
discourse can be applied to the syllables LF1 of K1
and LF345 of K5.

Syllables LF2, HF2 of K7 showed the opposite
tendency; these syllables also showed a high level
of divergence, but at the same time a high level of
correlation with other syllables. We suppose that
changes of these syllables occur with relative uniform
speed, and could express time of divergence of the
repertoires of families and consequently their relation
in the best way.

Despite the fact that the number of correlation
connections between syllables was different, all of
them appeared to be connected between each other
through other syllables. This can be an evidence of
the fact that direction of the divergence of all syllables
was common. To compare the pattern of divergence
of different stereotyped sounds and repertoires on the
whole, we calculated an overall Rs for each family on
each type of sounds. As a result we found out that the
similarity of K7 reliably correlated with the similarity
of K5 (r=0.31, p=0.016) and K1 (r=0.24, p=0.023), but
there was no correlation between K5 and K1 (r=-0.05,
p=0.65). This can be associated with the fact that the
K1 type is a simple sound, and that’s why there is a
possibility of accidental convergence, and K5 is very
different between families, but these differences not
always show time of divergence due to non-uniform
speed of change.

The described pattern of divergence of different
syllables can be introduced as a hierarchical structure,
in which similarity between repertoires at different
levels can be associated with the divergence between
different syllables. In such a case, the divergence of
repertoires can be calculated as a sum of coefficients of
similarity of all considered syllables (Fig. 2).
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Puc. 2. JluBepreHuus penepryapoB cemMeil kocarok ABaunHCKoro kiana. [1o ocu abcuce OTI0KEeHO CyMMapHOe
3HadeHue Rs 1 cinoros Tpex tunos crepeoTunHbix 3ByKoB (K1, K5, K7)

Fig. 2. The divergence in repertoires of the families of fish-eating killer whales of Avacha clan. Rs total value is
laid off on the axis of abscissas for syllables of three types of stereotyped sounds (K1, K5, K7)

Hamm pesynsrarsl MOIyT FOBOPUTH O TOM, YTO CKOPOCTh
W3MEHEHHS CIIOTOB MOXET OBITh pa3iIMYHa HE TOJIBKO MEXKIY
pa3HbBIMU CJIOTaMU U THUIIAMM 3BYKa, HO U MEXIY pa3HbIMU
CEMbSIMU.

B 1ieomM MeToz OIEHKH CyMMBI CIIOTOB Pa3HBIX THIIOB MOX-
HO HCTIONIB30BaTh JUIsl yCTAHOBIICHHUS CXOJICTBA PENEPTYapoB,
YTO MOXET OBITH HCIIONB30BAHO NPH CPABHEHUH CEMEH C
YaCTHYHO OMMCAHHBIMHU perepTyapamu. Tarkke 3TOT METoq
MI03BOJISIET /1aTh AJIFTEPHATHUBHYIO OLIEHKY CXOJCTBA periep-
TyapoB, HE YYHUTHIBAIOIIYIO PA3IM4Ms MEXIY perepTryapa-
MH, CBS3aHHYIO C BTOPHYHOH yTPaTOi KaKUX-TO THIIOB HIIH
CJIOTOB.

PabGora nposenena npu nonuepxkke rpanra POOU Ne 15-
34-20392.

The described divergence of repertoires is considerably
similar to the dendrogram of similarity of the
repertoires of families, built on the basis of common
types of sounds (Ivkovich et al. 2010, Filatova et
al. 2017), but positions of some families differ in
these two variants of comparison of repertoires. For
example, Drkin and Goosly families appeared to be
the most remote from the other considered families,
and comparison by common types bring together
Drkin family with Figurny and Moloko families due to
presence of common type K23 in their repertoire. The
obtained results provideevidence that speed of change
can be different not only between different syllables
and types of sounds, but between different families.

On the whole, the estimation method of the amount
of syllables of different types can be used to find
similarities of repertoires, which can be used when
comparing the families with partially described
repertoires. This method also allows giving an
alternative estimation of similarities of repertoires,
which does not take into account differences between
repertoires associated with secondary loss of some
types or syllables.
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CpaBHeHue penepTyapoB CTePeoTUNHLIX 3BYKOBbLIX CUrHaroB
nonynsuum KocaTtok ceBepHou Mauuncukm n ceBepHon ATNaHTUKK

MI'Y um. M.B. JlomoHOCOBa, OHOIOrHYCCKUi (haKyaIbTET

Danishevskaya A.Y., Filatova O.A.

Comparison of vocal repertoires of killer whale populations in the

North Pacific and North Atlantic

Lomonosov Moscow State University, Department of Biology

Bun Orcinus orca ipencraBieH HaOOpOM SKOTHITOB — GOpM
C Y3KOU PKOJIOTHYECKOW crennanm3aimeil. Peibosanbie (pe-
3WICHTHBIC) U TUIOTOSAHBIE (TPaH3UTHBIC) KOCATKH, HACEIS-
FOIIe IPHOPEKHBIE BOIBI CEBEPHOM YacTH THXOTo OKeaHa,
TIPEIIIOYUTAIOT B KAYECTBE CBOEH OCHOBHOM JOOBIUH PHIOY 1
MOPCKHX MJIEKOITUTAIOIINX COOTBETCTBEHHO.

Crnenmanuzanys K 0X0Te Ha OIpe/eNICHHYIO J0OBIYy IPHBO-
JIUT K PSSy U3MEHEHHI B MOP(OJIOTHH, MOBEICHHN U COLIH-
JIBHOM Opranu3auuy. BumuMocTs 1os BoJoit He peBbIIIaeT
JIECATKOB METPOB, @ 3BYK B BOAHOMU CpEZie pacipoCTpaHseTcs
B IATh pa3 ObICTpee M 3HAYMTENHHO Jajibllle, YeM Ha Cylle
(Tyack et al., 2002). OcHOBHO#1 crioco6 nepenayn HHPOpMa-
IIMY B TAKUX YCJIOBHSX — 3TO MCIOJIB30BAaHUE aKyCTHIECKOTO
kaHaia. Pa3HoOOpasue u CI0XHOCTh BOKAIM3AIMHU 3y0aThIX
KUTOB CYILECTBEHHO YCIIOXKHSIET M3y4YeHHE NpeacTaBUTeIeH
9TOM TPYIIIIBL, B TO e BPEMSI SIBISISICh KITFOYEBBIM MY TEM K I10-
HUMaHUIO COLMAIILHOM CTPYKTYPBI U APYTUX 0COOEHHOCTEH
ux Ouonornn. KoMMyHHKaIMs KOCaToK 1Mo BOIOH OCYIIECT-
BIISIETCSl TIPEXKJIE BCEro MOCPEACTBOM 3BYKOBBIX CHI'HAJIOB.

The species Orcinus orca is represented by a set
of ecotypes — the forms with narrow ecological
specialization. The piscivorous (resident) and
carnivorous (transit) killer whales inhabiting the
coastal waters of the northern part of the Pacific Ocean
prefer fish and marine mammals as their main prey,
respectively.

The specialization in hunting for certain prey leads
to a number of changes in morphology, behavior
and social organization. The visibility under water
does not exceed tens of meters, and the sound in the
aquatic environment spreads five times faster and
much further than on land (Tyack et al., 2002). The
main way to transfer information in such conditions
is to use an acoustic channel. The diversity and
complexity of the vocalization of toothed whales
significantly complicates the study of representatives
of this group, while being a key way to understanding
the social structure and other characteristics of their
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CrepeoTuITHbIe 3BYKH KOCATOK IEPEeatoTCs U3 IOKOJICHHS B
MIOKOJICHHE HE TEHETUUECKH, a BBIyYHBAIOTCSI, O00HO Tec-
HSIM IT€BYMX IITHII U SI3bIKaM yelioBeka. Crucrema rpymi-cren-
N(UYECKUX BOKAJIBHBIX JIHAIIEKTOB XapaKTepHa JJIsl pbIoosi -
HBIX KOocaTok ceBepHoit [larmduky, a Taxke, BEpOsSTHO, IS
HOPBEKCKUX M UCIAHIICKUX Kocarok (Dunarosa, 2004; Ford,
1991; Moore et al., 1988; Strager and Ugarte, 1995). Peibosiz-
HBIE KOCATKH BCIO H3HB JKUBYT B CTAOMJIBHBIX COLMAIBHBIX
rpyIHIax — CEMbsX, KOTOpble chopMHUPOBaHbI HA OCHOBE POJI-
CTBa MO MarepuHCKoW JmHUU. OfHA MM HECKOJIBKO ceMei
¢ 00IIMM MaJIeKTOM COCTABIISIIOT TuieMsl. JleTeHblnn Hace-
JIYIOT perepTyap TOJIBKO MaTepPUHCKOTO IUIEMEHH, XOTSI MaTh
U OTel| OTHOCSTCS, KaK MMPaBUIIO, K Pa3HBIM IUIEMEHaM, YTO
OBbUIO JTOKa3aHO MOJIEKYJISIPHO-TEHETHYECKUMH HCCIIe/I0Ba-
nusimu (Barrett-Lennard, 2000). [Tnemena, aist KOTOPBIX He-
KOTOPOE KOJIMYECTBO 3BYKOB SIBJISIETCS OOIINM, OObEIUHSIOT
B akyctnueckue kiansl (Ford, 1991). Hexoropsie 3Byku Mo-
I'YT OBITh OOIIMMHM JUIS HECKOJIBKMX POJICTBEHHBIX CeMeil, a
JIPYTHe UCTIONBb3YIOTCS TOJIBKO OHOW ceMbeil. J[nanekTsl mo-
CTETIEHHO MEHSIOTCS, ¥ CTENEHb CXOJCTBA JHUAJIEKTOB MOXET
CITy)KHTb TI0Ka3aTeJIeM POACTBA MEXKAY CEMbSIMHU. Y TUIOTOS -
HBIX KOCATOK COIMAJIbHAsI CTPYKTYpa MEHEE JKECTKasl: 4acTh
KMBOTHBIX C BO3PAaCTOM YXOAMT M3 TPYIIbI, BDEMEHHO IpH-
COC/IMHSACH K JIPYTHM T'pyInaM KocaTok. Tak moajepkusa-
€TCsl ONTUMANIbHAS JUTS OXOTHI HA MOPCKHX MJICKOITUTAIOIINX
YHCJICHHOCTh TPYIIBL: OT Tpex a0 msth ocobel (Morton,
1990). Taxke y HUX OTCYTCTBYIOT IJIEMEHHBIE AUANEKTHI, U
perepTyap KpHUKOB SBJISIETCS OOLIMM JUIsl BCEil MOMYJISILUH.

ITpennouTenus poIOBI M MOPCKUX MIICKOTIUTAIOIINX B Kade-
CTBE JJOOBIYM MEPENAtOTCsl IyTEM COIMAILHOTO O0yUCHNS, B
TIOJIB3Y YETO CBUJIETENBCTBYET U TOT (DAKT, YTO B HEBOJIE TLIIO-
TOSIIHBIC KOCATKH MUTAIOTCA UCKITIOUUTENBHO pBIOoi. IToBe-
JICHUE, TIEPEAIOIIEEeCs] IyTeM 00ydIeHHs, a He TEHETHUECKH,
U TOIEPKUBAEMOE CTaOMIBHO B Sy ITOKOJICHHM, Ha3bIBa-
10T KyIbTypHBIMU TPAIULMAMHU. BOKaNbHBIE IUANEKThI, KaK
U OXOTHWYBH TPEINOYTEHHUS, IEPENAOTCs IMyTEM COLMAb-
HOTo OOYyYeHHMSI M OCTArOTCsl CTAOMIBHBIMHU Ha NPOTSHKCHUH
necarunetuit. KynbTrypHble TpaIunnuy OMHUCAaHbI JJIT MHOTHX
BU/IOB JKMBOTHBIX, BKJIFOYas KHUTOOOPAa3HBIX, HO IIepenada
BOKaJIbHBIX 0COOEHHOCTEH Cpei MIEKOHUTAIOIINX BCTpeya-
ercs penko. Kocarku BelyuMBaroT penepryapbl CBOEH CEMbU
(TIoTTyIIAIMY, Y TIOTOSAHBIX ), O Y€M CBHICTEIBCTBYIOT B TOM
YHCJIe OTMEUEHHBIE CITy4an KOMMPOBAHUS KOCATKaMH KPHKOB
U3 pPenepTyapoB APYTux 0coOeH KaKk B HEBOJIE, TAK U MTOTBITKH
MMHUTAIUHN KPUKOB UyXuX ruieMer B npupoze (Ford, 1991).
KynbTypHas sBOMOIHS — Iepeiada 1 COXpaHEeHNEe 0COOCHHO-
CTEl MUINEBOTO M BOKAJIBHOTO MOBEICHUS — ropasno Oosee
IUTACTUYHA W MPEIIECTBYET FeHETHUECKON IBonmonuu. Taxk,
IIUIIA, CTaBINasi TPAAUIOHHOHN, BBICTYIIAET Kak (hakTop OT-
Oopa, BIMAS HA TEHETUYECKHE XaPAKTEPUCTHKU MOMYIISIIUH.
BiusiHue BOKaJIbHBIX TpaauLuil MeHee oueBUAHO. DyHKIMU

biology. The communication of killer whales under
water is carried out primarily with sound signals. The
stereotyped sounds of killer whales are transmitted
from generation to generation not genetically, but
are learned, like the songs of songbirds and human
languages. The system of the group-specific vocal
dialects is characteristic for the piscivorous killer
whales of the North Pacific, and also, probably, for
the Norwegian and Icelandic killer whales (Filatova,
2004; Ford, 1991; Moore et al., 1988; Strager and
Ugarte, 1995). All their life, the piscivorous killer
whales are in stable social groups — families that are
formed on the basis of kinship by the maternal line.
One or more families with a common dialect are
a pod. The young ones inherit the repertoire of the
maternal pod only, although the mother and father
usually belong to a different pod, which was validated
by molecular genetic studies (Barrett-Lennard, 2000).
The pods, for which a number of sounds are common,
are united into acoustic clans (Ford, 1991). Some
sounds may be common to several related families,
while others are used by only one family. The dialects
are gradually changing, and the degree of the dialects’
similarity can serve as an indicator of kinship between
families. In carnivorous killer whales, the social
structure is less rigid: some animals leave the group
as they grow up, temporarily joining other groups of
killer whales. This is how the optimal number of a
group for hunting marine mammals is maintained —
three to five individuals (Morton, 1990). They also
have no tribal dialects, and the repertoire of calls is
common to the entire population.

The preferences of fish or marine mammals as a prey
are transferred through social training, which is also
proved by the fact that carnivorous killer whales eat
exclusively fish in captivity. The behavior transmitted
through training, not genetically, and maintained
stably in a number of generations, is called cultural
traditions. Vocal dialects, like hunting preferences, are
transmitted through social learning and remain stable
for decades. Cultural traditions are described for
many species of animals, including cetaceans, but the
transmission of vocal features among mammals is rare.
Killer whales learn the repertoires of their families
(populations, among carnivores), as evidenced by
the noted cases of killer whales copying from the
repertoires of other individuals both in captivity and
attempts to imitate the calls of alien pods in nature
(Ford, 1991). Cultural evolution — the transmission
and preservation of the features of feeding and
vocal behavior — is much more plastic and precedes
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OT/IEJIBHBIX THIIOB KPUKOB HEM3BECTHBI, @ HCIIOJIb30BAaHUE UX
He [IPUYPOYEHO K OIPEAETICHHOMY MOBEIEHUECKOMY KOHTEK-
cty. CyllecTByeT TUIOTE3a, YTO OJHOM U3 QyHKIUI Tuaek-
TOB SIBJISIETCS IPEAOTBpallieHne HHOpuauHTa. [ eHeTnueckue
uccnenoBanus mokasanu (Barrett-Lennard, 2000), uro cma-
pUBaHUA Yallle BCETo MPOUCXOAST MEX Ty IpyNIaMH KOCaToK,
MMEIOIIMMH OOJIbIIME PA3INYUs B BOKAJBHBIX JHAJICKTAX.
Bo3M0XHO, caMKK BBIOUPAIOT JUIsl CAPHBAHMUS CAMIIOB C JIU-
QJIEKTOM, HE TTOX0)KUM Ha UX COOCTBEHHBIH, 4TO CIIOCOOCTBY-
eT TNpeAoTBpalleHui0 WHOpuanHra. Takue mpenrnoYTeHus
MOT'YT CO3/1aBaTh IOJOBOI OTOOpP Ha BapbUpOBAaHHE caMIia-
MU 3BYKOB CBOE€H ceMeifHoll rpynmsl. B To ke BpeMs oaHO
U3 KIIOYEBBIX IPEIHA3HAYCHUH BOKAJBHBIX PENEPTyapoB —
PA3IMYCHUC «CBOUX» U «UYKUX» JJIs1 TCHCTUYCCKH U30JTH-
POBaHHBIX MOMYJISIMN, OOUTAIOMIMX CUMIATPUYHO. Pazny-
HblE BOKaJIbHBIE PErepTyapbl MOTYT BBICTYIIAaTh B KauecTBE
MapKepoB PeNpoayKTHBHON M30JISIIIMU 3KOTHIOB. Kakne-To
XapaKTEePUCTHKN KPUKOB JIOJKHBI OCTABAThCsl HEM3MEHHBIMH
Ha MPOTSDKEHUH JIOJITOr0 BPEMEHH, YTOOBI B pernepryape co-
XPaHsUTUCh MaPKePhI IPUHAICKHOCTH K MOMYJISIMU. Takum
00pa3oM, perepTyapbl MOTYT U3MEHSTHCS B paMKax, KOTO-
pBle 3a1aHbl 3ByKaMH-Mapkepamu (MM XapaKTepUCTUKaMHU
OT/IEJILHBIX [TapaMETPOB 3BYKOB).

OueBHIHO TaKKe, YTO y KOCATOK CYIIECTBYIOT HEKOTOpBIC
TEHETHYECKH 3alpOrpaMMHPOBAHHBIE PAMKH, B KOTOPBIX
3ByKH MOTYT BapbHUpOBaTh, KaK OBIJIO TOKA3aHO JUIS IITHII
(Balaban, 1988). V xocatok Takue paMK{ ITOKa HE OIHCAa-
HBI ¥ MEXIIOMYISAIMOHHBIX CPABHEHUI MPOBOAMIOCH MAJIo,
OIHAKO yKa3aHHs Ha OOIIMe 4epThl B perepryapax pa3HbIX
nomymsuil yxe umerorcs (Filatova et al, 2015). Tak, cxo-
KM€ YacCTOTHBIC MapaMeTpbl KPUKOB PE3UAECHTHBIX KOCATOK
cesepHoii [larmukn n ceBepuoit Armantuku (Mcmanmum
n Hopeernn) yka3siBaioT 1100 Ha TEHETHYECKYIO, OO Ha
CBSI3aHHBIE C SKOJIOTHIECKOH CIEIU(HKON IPEapaCIIONOKEH-
HOCTH 3THX HOMYJSIIUHA K MPOAYIHPOBAHUIO MIMEHHO TAKUX
3BykoB (Filatova et al, 2015).

JUis aHanu3a MBI UCIONIB30BAIM 3aMUCH 3BYKOB KOCATOK U3
ceBepHOH yacT THXOro okeaHa: ¢ BOCTOYHOTO ITOOEPEKbs
Kamuarku, KoMaHIOpCKHX OCTPOBOB H C 3aIaHOro nooepe-
*bs1 CeBepHON AMEpHKH, a TaKXKe 3allUCH 3ByKOB KOCATOK
ceBepHoil ATmantuku (Mcnanmum n Hopserun). 3anucek 3By-
KOB IPOM3BOJUIIACH OT IPYII KOCATOK, KOTOPBIX Pa3iIHdain
HMHIUBHYaJILHO C TIOMOIIBIO MeToa (OTOMICHTH(HUKALIIH.

Kpurkn kocartok yeTbIpex phIOOSIHBIX MOMYJIALUNA (ABYX Ka-
HAJICKUX, AIICKHHCKOW U KaM4YaTCKO-KOMaHIOPCKO) U IBYX
TUTOTOSATHBIX (KAaHAJACKOM M alsCKUHCKOW) ceBepHou [la-
IUGUKE U OBYX MOMYJISIIUI KOCAaTOK CEBEPHOM ATIaHTHKHU
(Ucnanauu 1 HopBeruun) ObUTM OTHECEHBI K OINPEeICHHBIM
TUIIAM B COOTBETCTBHH C CYIIECTBYIOIIMMH Karajoramu. Ot
Ka)KIOT0 THIA W/WJIM MOATHINA ObLIM OTOOpaHBI MO 1Ba 00-

genetic evolution. Thus, the food, which has become
“traditional”, acts as a selection factor and influences
the genetic characteristics of the population. The
influence of the vocal traditions is less obvious. The
functions of individual types of calls are unknown,
and their use is not confined to a particular behavioral
context. There is a hypothesis that one of the functions
of dialects is the prevention of inbreeding. Genetic
studies have shown (Barrett-Lennard, 2000) that
mating most often occurs between the killer whale
groups that have large differences in vocal dialects.
Perhaps, the females choose to mate with males
with a dialect that is not similar to their own, which
helps to prevent inbreeding. Such preferences can
create a sex selection for the male variation of the
sounds of their family group. At the same time, one
of the key purposes of vocal repertoires is to make a
distinction between “ours” and “theirs” for genetically
isolated populations that live sympatrically. Different
vocal repertoires can act as markers of reproductive
isolation of ecotypes. Some characteristics of calls
should remain unchanged for a long time, so that the
markers of belonging to the population remain in the
repertoire. Thus, the repertoires can vary within the
limits set by the marker sounds (or the characteristics
of the individual sound parameters).

It is also obvious that killer whales have some
genetically programmed structures in which sounds
can vary, as shown for birds (Balaban, 1988). In killer
whales, such structures have not yet been described,
and there have been few inter-population comparisons,
but there are already indications of similarities in the
repertoires of different populations (Filatova et al,
2015). For example, similar frequency parameters of
the calls of resident killer whales of the North Pacific
and North Atlantic (Iceland and Norway) indicate
either genetic or ecologically-related predispositions
of these populations to emit precisely such sounds
(Filatova et al, 2015).

For our analysis, we used the recorded sounds of killer
whales from the northern part of the Pacific Ocean:
from the eastern coast of Kamchatka, the Commander
Islands and from the western coast of North America,
as well as the records of the sounds of killer whales
from the North Atlantic (Iceland and Norway). The
record of sounds was made from groups of killer
whales distinguished individually by photographic
identification.

The calls of the killer whales of four piscivorous
populations (two Canadian, Alaskan and Kamchatka-
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Ta6muma 1. KonrgecTBO 3BYKOB, B3ATHIX OT KaXIOH MOMYIISIIHN

Table 1. Quantity of sounds taken from each population

Honynsauusi/Population Konuuectso 3BykoB/Quantity of sounds
cesepubie pesuaeHThl (Kanama) / Northern residents 130
(Canada)

roxHbIe pe3uaeHTs (Kanama u mrar Bammarron)/Southern 64
residents (Canada and Washington State)

ansckuHCKue pesnneHTsl/Alaskan residents 96
TPAaH3UTHUKHU AJISICKU U BOCTOYHBIX AJICyTCKUX OCTPOBOB/ 36
Transients from Alaska and eastern Aleutian Islands

TPaH3UTHUKY 3amagHoro mobdepexps Kananpr/Transients of 38
the western coast of Canada

HopBexckue/Norwegian 72
ucnangckue/Icelandic 141
aBaunHckue/of Avacha Gulf 105
xomanpopckue/of Commander Islands 111
Bcero/Total 793

pasia 3Byka. OHH OBUTH 00BEIHEHBI B OOIIYIO BEIOOPKY 0e3
yKa3aHUs NPUHAIECKHOCTH K MOIYIISIAN U THITY. 3aTeM Ha-
OirozaTens, He 3HAKOMBIH C penepTyapamMy 3THX MOMyISIInii,
pa3aenui UX Ha THIBI B COOTBETCTBUH C YaCTOTHO-BPEMEH-
HBIMH XapaKTEpPUCTUKaMU ITyTE€M BH3YaJIbHOM WHCIEKINH
coHorpamm. [lo pesymsraram 3Toro pasdopa ObLIM BBIUHC-
JICHBI AUCTAHIIMU MEXIY TOIMYISAIUIMHI C HCIIONb30BaHHEM
kodp¢urmenta [aiica mo gopmymne 2*Noom.(N1+N2), tae
NoO11. — 9ncino o0IUX THIIOB MEK/TY IBYMS MOMYIISIHASMH,
a N1 u N2 — pa3mep penepryapoB KaKIOW W3 MOMYJIALUH.
JlenaporpaMma, MOCTpOCHHAsI IO pe3yabTaTaM 3TOTO aHaJH-
3a, IIPE/ICTaBIIEHa Ha PUCYHKE 1.

B LCJIOM YPOBHH CXOACTBa MECKAY MNOMYIANNUAMU OKa3aJIuChb
HU3KAMH, YTO OTpa)XkaeT YHHUKAJIBHOCTh PEIepTyapoB
KaXI0i u3 nonyasiuuii. HauGonee ONM3KUMHU OKa3aiuch

peniepryapbl  ABYX IUIOTOAJHBIX MONYJISLUH  CEeBepo-
BocrouHOoi [lanuduku: KaHaACKHME W AISICKUHCKO-
alleyTCKue  TpaH3UTHble  Kocarku. Ha  ocHoBaHuu

aHamm3a mutoxonapuansHoi JIHK Obuto mokaszaHo, dto
TUXOOKEAHCKHE TPAH3UTHBIE KOCAaTKU HauOosiee JNaJeKH OT
BCEX MPOYMX TMOMYJIALMIA; PHIOOSIHBIE KOCATKH CEBEpHOIl
INarmduku OGomee POACTBEHHBI  CEBEPOATIAHTUYCCKUM
KOCaTKaM, 4YeM JKHUBYIIMM CHUMIATPUYHO IUIOTOSIHBIM.
Takoke OJIU3KH OKA3aJIUCh 3BYKH PHIOOSITHBIX (PE3UICHTHBIX)
KOCaTOK ABa4MHCKOTO 3anuBa U KoMaHZOPCKHX OCTPOBOB.
OTH 1Be TPYINUPOBKHU 10 TEHETUYECKUM JAHHBIM OTHOCSTCS
K OJTHOI MOMYJISIINY, MEXTY HUMU HaOII0AAETCsl HEKOTOPBIH

Commander) and two carnivorous (Canadian and
Alaskan) of the North Pacific and two populations
of the killer whales of the North Atlantic (Iceland
and Norway) were categorized as certain ecotypes
in accordance with existing catalogs. From each
ecotype and/or subtype, two sound samples were
selected. They were combined into a common sample
without indicating membership in the population
and ecotype. Then the observer, who was not
familiar with the repertoires of these populations,
divided them into ecotypes according to the time-
frequency characteristics by visual inspection of the
sonograms. Based on the results of this analysis, the
distances between the populations were calculated
with the use of Dice coefficient using the formula
2*¥*Ncommon(N1+N2), where Ncommon - the
number of common types between two populations;
N1 and N2 — the size of the repertoires of each of
the populations. The dendrogram constructed by the
results of this analysis is given in Fig.1.

In general, the levels of similarity between the
populations were low, which reflects the uniqueness
of the repertoires in each of the populations. The
repertoires of two carnivorous populations of the
Northeast Pacific turned out to be the closest: the
Canadian and Alaskan-Aleutian transient killer
whales. Based on analysis of mitochondrial DNA, it
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Puc.1. Ieanporpamma cxoacTBa 3BYKOB PBIOO-
STHBIX U IJIOTOSAHBIX KOCATOK, TIOCTPOCHHAS 110
BBIYHCIIEHHBIM U3 K03 duuunenra [laiica nuc-
tansM: NR- cesepnblie pesnnents! (Kanana),
SR-1oxHBIe pe3unaeHTsl (Kanana u mrar Bammar-
TOH), AR- ansickunckue pesuneHTsl, IC —ucnanm-
ckue, EAT- TpaH3uTHUKH AJISICKA U BOCTOYHBIX
Aneytckux octpoBoB, WCT- TpaH3UTHHUKH 3amaj-
Horo nodepexbst Kanazpl, Nw- HopBexckue, AV-
aBaumHckue (Kamuarka), Co- koMaHIOpCKHE

Fig.1. The dendrogram of similarity of the sounds
of piscivorous and carnivorous killer whales,
constructed according to the distances calculated
from the Dice coefficient: NR — northern residents
(Canada), SR — southern residents (Canada and
Washington State), AR — Alaskan residents, IC —
Icelandic, EAT — transients of Alaska and eastern
Aleutian Islands, WCT - transients of the western
coast of Canada, Nw — Norwegian, AV — of Avacha
Gulf (Kamchatka), Co — of Commander Islands

OOMEH, XOTS W CYIIECTBYeT OIpeeNieHHas Cerperamus.
HeoxuganHbIM 0Ka3an0Ch CXOACTBO 3BYKOB AIACKUHCKHX
U HCIAaHACKUX Kocarok. Ilo-BuauMoMy, 3TO sBIseTCS
CJIEAICTBUEM CITy4alHOW KOHBEPIreHLIUU penepTyapoB. Takum
00pa3oM, ypOBEHb CXOJCTBA KPUKOB MEXAY MOMYJSLUSIMA
pPBIOOSIHBIX KOCAaTOK HE CBfA3aH C reorpauyeckoit
JUCTaHIMEN MEXTy HUMH.

CxozcTBa KPUKOB Pa3HBIX IMOMYISIUNA MOXHO OOBSICHUTH
HX OOLIMM NPOMCXOXKACHHEM, 3aMMCTBOBAaHHEM KPHUKOB OfI-
HOH monyssinuell y apyroi mim xonsepreHuueii (dunarosa,
2014). Ecnn BUmMMBbIE pa3inyus B CTPYKTYpe CTEPEOTUITHBIX
KPUKOB BO3HUKAIOT YK€ CITyCTsl HECKOJIBKO JECATKOB JET, TO
HECKOJIBKO COTEH ThICAY JET U30JIALUUM AOJKHBI IPUBOIAUTH
K COBEpLICHHO pPa3IM4HBIM penepTyapaM B MOMYIALUSX.
Ho ecnu ckopocTh U3MEHEHHS Pa3HbIX THIIOB KPUKOB CyIIe-
CTBEHHO OTIMYAETCS, TO HEIIb3s1 UCKIII0UYATh BOZMOXKHOCTb HX
obmero npoucxoxkaeHus. Iloxoxke, penepryapsl pa3IMuHbIX
TIOMYJISIME yke C()OPMHUPOBAHBI U TOCTHIVIM TOYKH CBOETO
HACBIIIEHUS; B 3TOM ClIy4ae AUBEPrUPOBABLIME KPUKU JI0-
CTUIIM MaKCUMyMa pa3M4uii, a Aajblle pa3IHyus MexXIy
HUMH MOTYT TOJIBKO YMEHBIIAThCA. 3aUMCTBOBAHUE TaK K€
BO3MOXKHO B HEKOTOPBIX CIIydasiX, Be[Jb KOCAaTKH MOTYT Iepe-
MEIIAThCs Ha OTPOMHBIE PACCTOSHHUS.

TakuM 06pa3oM, CXOICTBO KPHKOB Pa3IMYHBIX MOITYIALINI
MOXKET JIN0O HAMpPSIMYyIO OTPakKaTh WX POICTBO, JHOO OBITH
PE3YNBTaTOM B3aUMOACHUCTBUS JBYX IPOLIECCOB — CTpEMJIE-
HUS 0co0eit BApbUPOBATh KPUKU M COXPAHATH HEM3MEHHBIMHU
napaMeTpsl 3ByKOB-MapKepoB nomyssanuu. JlanpHeimas pa-
6oTa Oyner HaleneHa Ha OOHApY)XeHHE OOIINX U YHUKAIb-
HBIX 4epT B pernepTryapax pasHbIX NOMysuuid. Mel nompo-

00 02 04 06 08 1.0
| | | | | |

NR
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AR

IC
EAT
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Nw

AV

was shown that the Pacific transient killer whales are
the farthest from all other populations; the piscivorous
killer whales of the North Pacific are more closely
related to the North Atlantic killer whales than to the
carnivorous killer whales living sympatrically. Also,
the sounds of piscivorous (resident) killer whales of
the Avacha Gulf and Commander Islands turned out
to be similar. These two groups, according to genetic
data, belong to the same population, and there is some
exchange between them, although there is certainly
segregation. Surprisingly, the sounds of Alaskan
and Icelandic killer whales turned out to be similar.
Presumably, this is due to the random convergence of
the repertoires. Thus, the level of similarity of calls
among the populations of piscivorous killer whales is
not related to the geographical distance between them.

The similarities in the calls of different populations
can be explained by their common origin, the
borrowing of calls by one population from another,
or by convergence (Filatova, 2014). If the visible
differences in the structure of the stereotyped calls
appear after several decades, then several hundred
thousand years of isolation should lead to completely
different repertoires in populations. But if the rate of
change of different types of calls differs significantly,
the possibility of their common origin cannot be
excluded. It seems that the repertoires of different
populations have already been formed and reached
their saturation point; in this case, the diverged calls
reached a maximum of differences, and further
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OyeM BBIACHHTb, HACKOJIIBKO YHHKaibHble uepThl cBsizanbl ¢ | the differences between them can only decrease.
reorpau4ecKuM U TeHETUUECKHM PacCTOSHHEM. Borrowing is also possible in some cases, because

killer whales can migrate over huge distances.
Pabotra Brmonnena npu noxpuepkke rpanta PODOU Ne 15-

04-05540. Thus, the similarity of the calls of different populations
can either directly reflect their kinship, or be the result
of interaction of two processes — the aspiration of
individuals to vary the calls and keep the parameters
of the population’s marker sounds unchanged. Further
work will be aimed at finding common and unique
features in the repertoires of different populations. We
will try to find out how much the unique features are
related to the geographical and genetic distance.

This work has been performed with the support by the
grant of the Russian Foundation for Basic Research
No 15-04-05540.
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HupKynsmus HEKOTOPBIX MATOT€HOB, MPUHOCSIINX YyIIepo
MOPCKHM MJICKOTIMTAIOMINM, 3aCIIy>KHBAET MPUCTAIBHOTO
BHUMAaHUS, NTOCKOJIBKY WX JCHCTBHE B HAIU THH MOXET
OKa3aThCsl COBEPILICHHO HEIPEACKa3yeMbIM M OITyCTOIIH-
TenbHBIM. OCOOEHHO 3TO aKTyaJbHO NPH H3YyYEHHUH KH-
BOTHBIX, HMEIOIIUX YacThI€ W/WIN AIUTEIbHBIC KOHTAKTHI
C YCIIOBEKOM.

BupycHsle 3a00eBaHNsT UTPAIOT BaKHYIO POJIb B PETyJIH-
pOBaHUM TUHAMUKH YHCIEHHOCTH TOMYISIUHA TUKUX JKH-
BOTHBIX, OTPAaHMYUBAsI UX YBEIWYCHUE U YCHIIUBAs CEJICK-
IIMI0 Ha TeHETHYECKOM ypoBHE. PactipocTpanenue BUpycoB
rpunma A cpeayn MOPCKUX MIICKOMHUTAIONINX CBA3aHO C DKO-
JIOTHEH 3TUX >KUBOTHBIX U TECHBIM KOHTAKTOM C NTHYBHM
pe3epByapoM Bo30yauTEIIs.

NMMmyHOTIOOYIMHBL  (aHTHTENa) MPEACTaBISIOT CcO00i
pacTBOpUMBIC, AHTUTCHCIENMU(PUISCKHE MOJIEKYIbI-3(]-
(exTOphl alaNTUBHOTO MUMMYHHOTrO OTBeTa. CBs3bIBaHHE
UMMYHOIJIOOYJIMHOB C YHHUKaJbHBIMH aHTHTCHHBIMU Je-
TepMUHAHTaMH (IMHUTONAMH) UYKEPOIHBIX OEIKOB SIBIIS-
€TCsl BaXHEWIIMM MEXaHU3MOM, O0eCHeYyHBAIOLIMM I10-
cllefyIoliee yCTpaHeHUe MaTroreHa W3 opraHusma. Ilyrem
U3MepeHHsI MEHSIOIIETOCs YPOBHS aHTHreH-crenuduie-
CKUX HUMMYHOIJIOOYJIMHOB B KPOBH MOXKHO JIOKYMEHTHPO-
BaTh BO3/CUCTBHE HMH(EKIMOHHOTO areHTa. JTO MOXKET
OBITh MOJIE3HO VISl AIHJEMHOJIOTHUECKUX HCCIIEAOBAaHUN
MH(EKIIMOHHBIX 3a00JIeBaHU, a TakXe Uil KOHTPOJS U
NPeAYHpPEeXICHUS BCIBIIIEK 3a00J€BaHUSl MYTEM BBISB-
JIeHUs] He3apa)KEHHBIX KUBOTHBIX. TeM He MeHee CIeayeT
MOAYEPKHYTh, YTO YPOBEHb MMATOTCH-CIECUPHUUSCKUX aH-
TUTEN He 0053aTelIbHO CBUIETEIBCTBYET O HATMYUH aKTHB-
HOTO ITaTOreHa.

Circulation of harmful marine mammal pathogens
deserves close attention since nowadays their influence
may turn out absolutely unpredictable and devastating.
It is especially relevant to study animals having
frequent and/or prolonged contacts with man.

Virus diseases play an important role in the regulation
of the dynamic of wild animal populations sizes,
limiting their increase and enhancing selection at the
genetic level. Spreading of influenza A virus among
marine mammals is associated with both the ecology
of those animals and with their close contact with
avian reservoir of the agent.

Immunoglobulins (antibodies) are the soluble antigen-
specific effector molecules of the adaptive immune
response. Binding the immunoglobulins with unique
antigenic determinants (epitopes) of foreign proteins
represents the most important mechanism ensuring
further pathogen removal from the organism. Influence
of an infectious agent can be documented by way of
measuring the changing level of antigen-specific
immunoglobulins in blood. It may be helpful for the
epidemiological researches of infectious diseases,
as well as for the control and prevention of diseases
outbreaks by way of identifying uninfected animals.
Nevertheless, it should be mentioned that the level
of pathogen-specific antibodies is not necessarily
evidence of the presence of an active pathogen.

The serum represents the most available and relevant
material for measuring the constitutional humoral
immune responses. It is often possible to store the
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ChIBOpPOTKa MpPEACTaBIsIeT CO00i Hamboiee JOCTYITHBIN
W TOAXOASLIMH Marepuai s HM3MEPeHHsT CHUCTEMHBIX
IYMOPAJIbHBIX UMMYHHBIX PEaKI1i. AKKypaTHO COOpaHHbIE
0o0pasipl CHIBOPOTKM YacTO MOXKHO IIOAOJTY XPaHUTh
mpu -700 C 6e3 cepbe3HOro yuiepda uis ee JalbHEHIIero
UCIIONIb30BaHMS B IMArHOCTHYECKHUX aHaiu3ax. ChIBOPOTKY
TaK)Ke MOXKHO A0JITO XpaHuTh mpu -200 C.

B nmocmemnme TOmBI  HCIONB30BaHUE  TBEPHOGA3HBIX
nmmyHodepMeHTHBIX aHann30B (ELISA) B ceponormueckoit
JIMarHOCTHKE 3aMETHO BO3pOcio. B ocHOBe 3TOr0 anammsa
JIOKHUT HEMOABWDKHAS (DUKCALMA HCCIENyeMOro aHTHI'€Ha
Ha TBepAo(hazHoM cyOcTpare, 0OBIYHO HAa 0COOBIM 00pa3oM
00paboTaHHOM 96-TYHOYHOM IUTACTHKOBOM IIJIAHIIETE.

AHTHTEH-CcrIenn(UYeCKN UMMYHOITIOOYJIMH BBISIBIISIETCS
IIyTeM IPUMEHEHUS aHTUBUIOBOIO BTOPUYHOIO pEareHTa,
KOBJIEHTHO CBS3aHHOTO C (DEPMEHTHBIM KOMIIOHEHTOM,
TaKUM Kak IIepoKCHa3a XpeHa mim menodnas pocdarasa.

Cymiecryer OrpaHHYEeHHOE YHCIIO JOCTYIHBIX
MOHOKJIOHAJIBHBIX U ITOJUKIOHAIBHBIX BUJ0CHEIU(PHYSCKUX
BTOPUYHBIX AHTHTENl Ui WMMYHOIJIOOYJIMHA MOPCKHX
miexonuratomux (King et al, 1993). B orcyrcrBue
BUAOCTICHU(PUIECKUX PEareHTOB MOXKHO HCIOJIBb30BaTh
cradunokokkoBblit 6er0k A (SPA) u/nim cTpenTOKOKKOBbIi
oenok G (SPG) [Reidarson et al., 1998].

Jns OGompIIMHCTBA BUAOB MOPCKHX MIICKOIUTAIOIINX,
HCCIICIOBAHHBIX K HACTOSIIEMY MOMEHTY, HanOoiee
npeanoyTuTenbHbIM pearentoM Juist ELISA oxa3zancs SPA.

Ohishi et al. (2002) npu UCClIeIOBAHUN CHIBOPOTOK KPOBHU
KaclMHCKUX TIONeHel, coOpaHHbix B 1993-2000 rr.,
MOKa3ald, YTO MJICKOIUTAomKEe ObIM WH(PUIPOBAHBI
snuneMuueckuMu  A/BaHrkok/1/79-momo0HBIME  BUPYCaMU
TpuNia, OUPKYIUpOBaBIIUMH cpeau moneil B 1979-1981
rr. [Ipy  cepoloruyeckoM HCCIEJOBaHUU  CBHIBOPOTOK
KPOBU KYPWJICKOTO TIO/IBH/Ia OOBIKHOBEHHBIX TIOJIEHEH
(Phoca vitulina stejnegeri) Ha 0-Be XOKKaiJ0 BBISBICHBI
AHTUTeMAarTIIOTHHUHBI K BUPYCaM TPHIIa ¢ moAaTunaMu HA
H3 u H6 (Fuji et al., 2007). ITonydeHsl Takke KOCBCHHBIC
CEpOJIOTUYECKUE JI0KAa3aTeIbCTBA LUPKYISIHH BUPYCOB
rpumna A B TONYJSUUAX MOPCKHX MIIEKOMUTAIOUINX
(konmpyateie Hepmbl, Oenyxu — Delphinapterus leucas)
BapennoBoro wmops, (rpeHnanackue TioneHn — Phoca
groenlandicanxoxnaun— Cystophora cristata) ApKTHYECKOI
Kananpr, CeBepHoro u bepuHroBoro moped (TIONEHH HU
kotukn) (Nielsen et al., 2001). De Boer et al. (De Boer et al.,
1990) BBIABUIM HaJM4Me aHTUTEN K BHpPycaM C MOATHIIAMHU
remarcirotuanHoB: H1, H3, H4, H7 u H12 B chiBopoTkax
TIOJICHEW, OTJIOBJIEHHBIX B bepuHrosom mope. B To xe
BpeMsi CHIBOPOTKH KpOBH cuByuel (Eumetopias jubatus),

serum samples, if taken accurately, for a long term
at -700C without any serious harm for further using
thereof at making diagnostic analyses. It is also
possible to store the serum during a long term at
-200C.

During the last years, the use of solid phase
immunoassays (ELISA) in serological diagnostic
has significantly increased. This method is based on
the rigid fixation of an investigated antigen on the
solid phase substrate, normally on the particularly
processed 96-well plastic plate.

The antigen-specific immunoglobulin is detected by
mean of the application of the anti-species secondary
reagent covalently bound with an enzymatic
component such as horseradish peroxidase or alkaline
phosphatase.

Thereis alimited quantity of available monoclonal and
polyclonal species-specific secondary antibodies for
immunoglobulin of marine mammals. When species-
specific reagents are not available, staphylococcal
protein A (SPA) and/or streptococcal protein G (SPG)
can be used instead (Reidarson et al., 1998).

For the majority of marine mammal species, which
have been examined as of the present time, SPA has
turned out to be the most preferred reagent for ELISA.

Ohishi et al. (2002), when examining the blood
serum of Caspian seals, found that the mammals
were infected by the epidemic influenza virus similar
to A/Bangkok/l/79, which circulated among people
in 1979-1989. At the serological examination of the
blood serum of the Kuril subspecies of common
seals (Phoca vitulina stejnegeri) in Hokkaido Island
there were found anti-hemagglutinins to the influenza
viruses of subtypes HA H3 and H6 (Fuji et al., 2007).
There were also obtained the extrinsic serological
evidences of the circulation of influenza A viruses in
the populations of marine animals (ringed seal (Pusa
hispida), beluga whales — Delphinapterus leucas)
of the Barents Sea, the Canadian Arctic (Greenland
seals — Phoca groenlandica) and hooded seal —
Cystophora cristata), the North and the Bering Seas
(seals and the fur seals) (Nielsen et al., 2001). De Boer
et al. (De Boer et al., 1990) discovered the presence
of antibodies to the viruses of subtypes H1, H3, H4,
H7 and H12 in the blood serum of sea lions trapped
in the Bering Sea. At the same time, the blood serums
of sea lions (Eumetopias jubatus), which are positive
for influenza A in NP-ELISA, turned out negative in
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nonoxutensHele Ha rpunn A B NP-ELISA, oxazamuch
orpunarensHeiMud B PTIA, 4ro mno3Boiamio aBTOpam
MPEATNOIIOXKHUTh O BO3MOXKHOM IPUCYTCTBHH B CHIBOPOTKAX
9THX )KUBOTHBIX aHTHTEN K paHee HEM3BECTHBIM HOATUIIAM
reMarmIloTHHUHOB BupycoB rpumma A. B 2008 r. P. Calle
et al. (Calle et al., 2008) He oOHapyXWJM aHTHTENa K
BUpYCY I'PHUIINIa B CHIBOPOTKAX MOpPCKOro 3aiiua (Erignathus
barbatus) Ha moOepexbe AJSCKH, HO YCTAHOBHIIM HUX
Hanuuue k reMarnnotuHuHy H10 u Helipamuungasam N2,
N3, N5, N7 B 21% cbpIBOpOTOK KpOBH U3 38 HcCleqOBaHHBIX
pob mopxkedt (Odobenus rosmarus) (Calle et al., 2002).

Hupkymsmust Bupyca rpunna A (HIN1) cpenn mopckux
CJIOHOB KOCBEHHO ITOITBEpKJcHa Npu aHaimuse 6omnee 300
CBIBOPOTOK KPOBH 3THX KHUBOTHBIX (Goldstein et al., 2012).

B 2002-2010 rr. A.M. lecromanos ¢ cotp. (2010) mpo-
BEJIM CEPOJIOTUYECKHE HCCIEIOBAHUS CBHIBOPOTOK KPOBH
oT 298 kuTooOpa3HbIX (adamuusl u OGemyxu) YepHoro n
OXOTCKOTO MOpEH Ha HAJIMYWE aHTHTEN K BUPycaM TpHUIIa
B PTTA c ucnonb3oBaHrMEM B KaUeCTBE aHTUT€HOB BUPYCOB
(H1, H3, H4, H7 u H13), xoTtopblc paHee BHIICISIIA HIH
JTUATHOCTUPOBAIH Y MOPCKUX MIICKOTIUTAIOIINX. AHTHTEA
K YKa3aHHBEIM ITOJITUIIAM BHPYCOB TPUIITA HU Y OJHOTO W3
HCCIIETyEeMBIX )KUBOTHBIX HE OBLTH OOHAPYKEHBI.

B Hacrosiiee BpeMs 1is olpeiesieHHs BCTPE4aeMOCTH aH-
TUTEN K BUPYCY I'PUIIIA Y MOPCKUX MJIEKOIIUTAIOIIMX HAMU
pa3paboTaH MPOTOKOJ CEPOJOTUYECKON OleHKH. JlaHHBII
MPOTOKOJI BKJIFOYAET B ceOsi MOOYEepPEeHOE UCIIOJIb30BaHKE
JABYX TIOAXOAOB K IIOMCKY AHTHUTCI W HUX TUIIMPOBAHUA.
Hannune nonoxuTenbHbIX 00pa3ioB CHIBOPOTKH KPOBU K
BUPYCY T'pUIINA OIpeeisieTcsi pa3paboTaHHOM 11s 1abopa-
TOPHOT'O MCIOJIb30BaHUS TECT-CUCTEMON Ha OCHOBE HMMY-
HO(EepMEHTHOTO aHaIn3a.

Hcnons3oBaHue TECT-CUCTEMBI Ha OCHOBE HUMMYHO(dep-
MEHTHOTO aHaJn3a OCHOBAHO Ha COPOLUM Ha IOJHCTH-
POJNBHOM IUIaHIIETe XpoMarorpaduyecku BBIACICHHOTO
HYKJICOIPOTEeHHA BUPYyCa TPUMIIA THIIA A U BBISBICHHS UC-
KOMBIX aHTHTEN ¢ MOMOIIBIO CTPENTOKOKKOBOTO Oenka A
(SPA), Me4eHHOTO IEPOKCHIa30i XpeHAa.

JlanpHeiiliee TUNHPOBAHUE IIOJOXKHUTEIBHBIX CBIBOPOTOK
IIPOBOJUTCA C  IIOMOLIBI0  CTAaHJAPTHOM  METOIUKH
PTTA (peakumu TOPMOXXEHHUS TeMarrIiOTHHAIMK) C
UCIIOJIb30BaHUEM aBTOPCKOM IIaHEJIIM AHTUICHOB BHpycCa
TpHIIIIA.

YKa3aHHBIH MPOTOKON anpoOUpoBaH I 1abOpaTOPHOTO
MIPUMEHEHHS U UCIIBITaH C UCIIOJIb30BAHUEM ITOJIOKUTEIb-
HBIX K BUPYCY TPHIIIIA H OTPHLATEIBHBIX CHIBOPOTOK KPOBH
JOMAIIIHUX JKUBOTHBIX.

HALI that allowed to the authors to assume the possible
presence of antibodies to earlier unknown subtypes of
the haemagglutinins of influenza A virus in the blood
serum of those animals. In 2008, Calle et al. (2008)
failed to find antibodies to influenza virus in the serums
of bearded seals (Erignathus barbatus) at the coast line
of Alaska but ascertained the presence of antibodies to
haemagglutinin H10 and neuraminidases N2, N3, N5,
N7 in 21 % of 38 examined samples of the walruses
(Odobenus rosmarus) blood serums (Calle et al., 2002).

Circulation of influenza A virus (HIN1) among
elephant seals was implicitly confirmed in the result
of analyzing 300 blood serums of those animals
(Goldstein et al., 2012).

In 2002-2010, A.M. Shestopalov et al. (2010)
conducted serological examinations of blood serum
obtained from 298 cetacea (bottlenose dolphins and
beluga whales) of the Black and Okhotsk seas for the
presence of antibodies to influenza viruses in HAI,
using the earlier detected and diagnosed in marine
mammals viruses H1, H3, H4, H7 and H13 as the
antigens. No antibodies to these influenza viruses
subtypes were found in any of the animals examined.

As of the present time, in order to determine the
incidence of antibodies to influenza virus in marine
mammals, we have developed a serological assessment
protocol. This protocol provides for the sequential
application of two techniques of antibodies search
and typing thereof. The presence of positive blood
serum samples for influenza virus is determined by
mean of using a test system, based on the application
of immunoenzymometric analysis, which is designed
for laboratory use.

Using the immunoenzymometric analysis based test
system is based on the sorption of chromatographically
isolated nucleoprotein of influenza A virus on a
polystyrene plate, as well as on the identification of
the sought antibodies through the use of streptococcal
protein A (SPA) tagged with horseradish peroxidase.

Further typing of positive serum is performed through
the application of the standard HAI (hemagglutination-
inhibition reaction) technique with use original panel
of influenza virus antigens.

The protocol described above was tried out for use in
laboratories and tested by mean of the application of
the positive to influenza virus and the negative blood
serums of pets.
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[TpoBomuTcsT MaccoBBIf CKPUHHMHT ChIBOpOTOK KpoBu | We are currently extensively screening the blood

(mpo6er 2007-2015 rr.) Gemyx Oxorckoro Mopsi, mieHkoB | serum (the samples taken in 2007 — 2015) of wild

CUBYyuel ceBepo-3anagHoil yactn Tuxoro okeaHa, TioneHed | animals such as Okhotsk Sea beluga whales, sea

Kacnmiickoro mMops, a Takke MOPCKHMX MiekonuTarommx, | lion pups from the Northwestern Pacific Ocean, the

COJICPIKAIIMXCS B HEBOJIC. Caspian Sea seals as well as marine mammals in
captivity.
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3a0omeBaHNsT MOPCKMX MIICKONHTAIOMIMX YacTO C TPYIOM
TOUTAIOTCSA JUATHOCTHKE, 0COOEHHO 3TO OTHOCHUTCS K 3a0071€e-
BaHUSAM PENPOLYKTHBHON CHCTEMBL.

[onoBble opranbl 001a1at0T BECbMa COBEPLIEHHBIMH 3aIIUT-
HBIMHA MEXaHU3MaMH, KOTOpbIe BKIJIIOYAIOT (husmyeckue Oa-
pBEpbl, IMMYHHBIE U SHIOKpUHHBIE (pakTopbl. Ecnu 3ammt-
HBII MEXaHU3M HapylleH, TO B OTBET Ha MOCTYIJICHUE U3BHE
MHKpPOOPTaHU3MOB BO3HUKAET BOCHAIUTENbHAs peakuus. 3a-
YacTyro 3a00JIeBaHUs PENIPOAYKTUBHOW CHCTEMBI HE TIOKa3bl-
BaIOT KIIMHUYECKON KapTHUHbI HA pAaHHUX dTanax pa3BUTUS Ma-
Tonoruyeckoro npouecca. IloaToMy Tonbko paHHMMN, TOUHBIN
U MaKCHMaJIbHO KOHKPETHBIHM AUarHo3 SBIAETCS OCHOBOM [UIs
NPOBEJICHUSI PAllMOHATIBHON 1 3 )EKTUBHOM Teparuu.

Marepuaisl u Meroabl. OTO0p Marepraia npoxomui B LleH-
Tpe Oxeanorpaduu u Mopckoii buonorun «MockBapuym», a
takke Ha 6aze OO0 «bemnbiii kut» B mocenke Jlusaaus [Tpu-
MOPCKOTO Kpasi OT 5 JaJbHEBOCTOYHBIX OelyX U 12 THXOOKe-
aHCKuX adaymH B Bo3pacte oT 1 roma o 20 yieT.

MBI IpOBOAMIIN UCCIIEIOBAHUS 110 6 TTOKa3aTessiM (ITyHKTaMm):
00N KIMHUYECKUH OCMOTD, TeMaTOIOTHYECKUH, ONOXUMH-
YEeCKUH, IUTOJIOTHYECKNI 1 MUKPOOHOJIOTHYECKUI aHAIN3HI,
a TaKXe MPOBOAMIM aHAJIN3 TOPMOHAIBHOTO CTaTyca.

Pe3yabrarbl. J)KuBotHbie (N=12) ObIIM YCIOBHO pa3AeieHbI
Ha 3 TpymIbL:

1. Kitmangeckn 3mopoBbIe )KUBOTHEIE (N=4)

KJ'II/IHI/I‘IeCKI/Ie, OHOXUMHUYECKUE IMOKA3aTEIN dTOU TpynIibl
OLUIH B npeaciax HOPMBIL. Ilo umTOMOrMYECKOM KapTUHC

Diseases of marine animals are often difficult to
diagnose, particularly diseases of the reproductive
system.

Reproductive organs have the perfect defense
mechanisms which include physical barriers,
immune and endocrine factors. In the event the
defense mechanism fails, then in response to the entry
of microorganisms from outside an inflammatory
reaction arises. Often diseases of the reproductive
system do not demonstrate clinical signs in the early
stages of development of the pathologic process.
Thus it is important that early, precise and optimally
detailed diagnosis form the basis of conducting
rational and efficient therapy.

Materials and methods. The selection of samples
for this study was from the Center for Oceanography
and Marine Biology “Moskvarium” and additionally
from the LLC White Whale’s facility in the
Primorsky Territory. We collected samples from
five far-eastern belugas (Delphinapterus leucas) and
12 Pacific bottlenose dolphins (Tursiops truncatus)
from the age of 1 to 20 years.

We conducted research using six indicators: general
clinical examination, hematological, biochemical,
cytological, and microbiological analyses.

Results. The animals (N=12) were conditionally
divided into three groups:
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MOXHO OBLIO YBUACTL CAWHUYHBIC KIICTKHW SIWUTCINA,
CIMHUYHBIC KOKKH, CIIU3b.

MuxkpoOunonorudeckast KapTHHa:

MUKpoOOpraHu3Mbl, BBIICICHHBIE U3 AbIXana: Proteus
vulgaris, Staphylococcus aureus, Enterococcus faecalis,
Pseudomonas aeruginosa, Gemella morbillorum.

Mukpoduopa Bnaranumia Obuta npeacrasieHa: Gemella
morbillorum , Vibrio spp, Corynebacterium spp, SBISIO-
MIAACS KOMMEHCATIOM DITUTEIHS.

2. YCIIOBHO KJIIMHUYECKHU 3I0POBBIE KHUBOTHBIC C TOTPAHHY-
HBIMHU 3HaYCHUSMH IMoKa3aTenei (N=4).

B 3T0i1 rpymnme Mbl OTMeYanH BEPXHIOI I'PaHHILy reMaTo-
JIOTHYECKUX M OMOXMMHUYECKHX TOKa3zaTeleil KPOBH, CBH-
JIETEIBCTBYIONIYI0O O BO3MOXHOI BOCHAJHUTENBHOH peak-
LUK B OPTaHU3MeE, a TAKXKe IIUTOJOTHYECKU MBI OTMETHIIN
POCT KOKKOBO#H (hyIOpBI, HAM4Ke OaIiiul ¥ CIOp NaTOreH-
HBIX TPUOOB B YMEPEHHOM KOJI-BE, CJIN3b.

MHKpOOpraHu3MBI BBIJICTICHHBIC u3 JBIXana:
Staphylococcus aureus, Aeromonas hydrophila, remonuTu-
yeckuit Staphylococcus epidermidis, Gemella morbillorum.

Mukpodrnopa Biaranuima Obuta mnpencrasiena: Hafnia
alvei, Staphylococcus aureus, E. coli, Enterococcus
faecalis, Staphylococcus epidermidis, Corynebacterium

Spp.

3. KiimHuueckn He3IO0pOBbIE KHBOTHBIC C BBISBICHHBIMH
naronorusiMu (N=4).

VY XHMBOTHBIX HaONIO#aIOCh W3MEHEHHE IOBEICHHUSA, (u-
3MOJIOTHYECKOTO COCTOSIHUS, a TaKkKe M3MEHEHHE IT0Ka3a-
Teleld KPOBH, IUTOJOTMYECKUX W MHUKPOOHOIIOTHYECKHUX
nokasaresieil. [Ipy OTKIIOHEHHUSIX OT HOPMBI T'eéMaToJIoTHYe-
CKHX TOKa3aTeliell LUTOIIOTHYECKH MBI OTMEYaIH OOMIIb-
HBIH POCT KOKKOBOI (pJIOpBI, OAIMiLI, MaTOreHHBIX TPHOOB,
a TaxoKe MOsIBIICHHE HEHTpodnIIoB.

MukpoopraHu3Msbl BhIICICHHbBIC U3 Abixana: Pseudomonas
aeruginosa, E. coli, Enterobacter spp., Staphylococcus
aureus, Aeromonas hydrophila.

Muxkpodnopa Braramuma OblIa MPENCTaBICHA: TEM.
Pseudomonas aeruginosa, E. coli, tem. Aeromonas
hydrophila, Staphylococcus aureus, tem. Streptococcus
agalactiae.

BI)IBOII])I: HanboJIee MOKa3aTeILHBIMH OKa3aJliCh UTOJIO-
THYCCKHUEC U MI/IKp06I/IOHOFI/IquKI/Ie HUCCIICIOBAHMA. OZ[HaKO
HeO6XO,Z[I/IMO YUYUTBIBATh BCC IMOKA3aTCJIM U 3aBUCHUMOCTH

1. Clinically healthy animals (N=4)

Clinical and biochemical indicators of this group
were within normal limits. At the cytological picture
it was possible to observe epithelium single cells,
single cocci, and mucus.

Microbiological picture:

Microorganism secured from the spiracle (blowhole):
Proteus  vulgaris,  Staphylococcus  aureus,
Enterococcus faecalis, Pseudomonas aeruginosa,
Gemella morbillorum.

Vaginal flora was represented by: Gemella
morbillorum, Vibrio spp, Corynebacterium spp
which is a commensal of the epithelium.

2. Conditional clinically healthy animals with
borderline values of standards (N=4)

In this group we marked the upper limit of
haematological and biochemical indicators which
are indicative of the presence of an inflammatory
reaction in the organism. Cytologically we noted an
increase of coccal flora, the presence of bacilli and
spores of pathogenic fungi in a moderate quantity,
and mucus.

Microorganism secured from the spiracle included:
Staphylococcus aureus, Aeromonas hydrophila,
hematolytic Staphylococcus epidermidis, Gemella
morbillorum.

Vaginal flora was represented by: Hafnia alvei,
Staphylococcus aureus, E. coli, Enterococcus faecalis,
Staphylococcus epidermidis, Corynebacterium spp.

3. Clinically healthy animals with detected

abnormalities (N = 4)

The animals were observed to have changes in their
demeanor and behavior, their physiological condition,
blood parameters, cytological, and microbiological
parameters. At the deviation of haematological
indicators we cytologically marked the abundant
growth of coccal flora bacilli, pathogenic fungi, as
well as appearance of neutrophils.

Microorganism secured from the spiracle:
Pseudomonas aeruginosa, E. coli, Enterobacter
spp., Staphylococcus aureus, Aeromonas hydrophila.

Vaginal flora was represented by: hematolytic
Pseudomonas aeruginosa, E. coli, hematolytic
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UX ApYyr or apyra. ToJbKO IOJHOE KOMILIEKCHOE o0cie-
JIOBaHHE J)KMBOTHBIX MOXKET YKa3aTh Ha HaJIM4YHeE MPOOIeM,
CBSI3aHHBIX C 3200JIEBaHUSMH PENPOIYKTUBHON CHCTEMBI.

Epmonma U. B., Conkunac JI.

Aeromonas hydrophila, Staphylococcus aureus, and
hematolytic Streptococcus agalactiae.

Conclusions: The most significant results were our
cytological and microbiological analyses. However,
it is necessary to consider all indicators and their
dependence from each other. Only a full and
complex examination of the animals may indicate
the presence of problems related to diseases of the
reproductive system.

HoBble MeToabl UCCneaoBaHUA NpurioBa KacnUUckoro ToneHsa (Pusa
caspica, Gmelin, 1788) n ero cBsiau ¢ HenerasnbHbIM PbIHKOM LIeHHbIX
GuopecypcoB B NpuUbpexxHOM pbiIOOTIOBCTBE CeBEpPO-BOCTOYHOIO

Kacnusa

1.IlenTp MccnenoBaHus 3KOJIOrMUECKUX NpecTyIuieHuil, Konenraren, /lanus
2. YuuBepcurert Jlusca, Beiciias mkona n3ydeHus 3eMIIM M OKpYKarolei cpenpl, Benikooputanus

Ermolin I., Svolkinas L..

New methods for studying the connections of Caspian seal (Pusa
caspica, Gmelin, 1788) by-catch and lllegal wildlife trade (IWT) in the
traditional coastal fisheries of North-Eastern Caspian sea

1. Centre for Environmental Crime Studies, Copenhagen, Denmark;
2. University of Leeds, School of Earth and Environment, UK Centre for Environmental Crime Studies,

Copenhagen, Denmark

[Ipobiema mpuiIoBa B MHPOBOM HEJIETAIBHOM PBHIOOIOB-
CTBE B IOCJIETHNE TOBI CTOUT OCTPO KaK HUKOT/AA MPEKIe.
Poccust — He uckimrodeHue. 31ech MBI MOXKEM HAOIFOIATh
3HAYUTENbHBIH TPHUIOB MHOTHX BHJIOB MOPCKHX MIIEKO-
nuTalonmx. [lo MHEHHIO aBTOPOB TE3HMCOB, OCOOEHHOE
BHHMaHHUE CIIEAYyeT YIEIHUTh MpoliieMe MPUIIOBA TIOJICHEH
B 3aKPBITBIX BOAOEMAX CTpaHbl, TAKUX Kak o3epo baiikai,
Jlanoxckoe 03epo u koHeuHO ke Kacnuiickoe mope.

B HayuyHO-3KCcnepTHBIX Kpyrax Poccuu mpuHSTO CUMTATD,
yto npuioB Kacnuiickoro TrolieHs — sIBJ€HUE HE3HAYH-
TeTbHOE, KOTOPOE€ HE HAHOCHUT CKOIBKO-HUOYIh 3HAYH-
TEJIbHBI YPOH MONYyJISUMU MIeKonuTaromero. OgHako
HAIllM JaHHBIE TOBOPST 00 oOpatHOM. TONBKO B ceBepHOM
Harecrane (mamabie mo 2015-2016 romam) mpuiioB Ka-
cruiickoro TioneHs cocrasisieT 10 000-12 000 Troneneit B
TO/, BKJIF0YAs 9aCTh MPUIIOBA, OCTABISIEMYI0 COOCTBEHHO B
OTKPBITOM MOPE€ M 4acTh, NOCTYMAIONIYIO HA HeJeralbHbIN
PBIHOK OHOPECYpCOB.

The views on by-catch issues in Russia suggest that
the issue of the Caspian by-catch is not well known to
Russian scientific community and that the problem has
had little recognition in Russia. The dominant view of
it is that it makes a small damage to the population
of the Caspian Seal and that the population is not
threatened and is stable. Our data sets suggest that
the size of the annual by-catch can be roughly as high
as 10000-12000 of Caspian seals taken in Northern
Dagestan alone, including the share of by catch that
is not taken to the shore but is left by fishermen out in
the open sea and could not be transported back to the
coastal areas due to logistical difficulties.

For the study of by-catch issues we have used the
standard interview protocols on by catch as suggested
in previous study of this issue (Dmitrieva et al. 2013).
We also added a few questions more to questionnaire
already established based on information yielded
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Juist uccnenoBanust poOJieMbl IPUIOBA MBI UCIIOIB30BAIN
MPOTOKOJIBI HWHTEPBBIO, NPEIUIOKEHHBIE B IPEIBLIYLIHX
uccienoBaHusaX 31oil npodnemsl (Dmitrieva et. al., 2013).
K Bonpocuuky JI. JImMurpueBoli M KoJuler Mbl JOOaBHIN
HECKOJIbKO ~ BOIIPOCOB, PYKOBOJCTBYsICH HMH(OpMaIeH,
MOJyYeHHOW BO BpeMsl JIByX IIOJIEBBIX OKCIIEIUIINH,
opranu3oBaHHbIX jeroM 2015 roma u BecHoit 2016 roxa.
Pribaku n3 npubpexHbIx noceneHuid Jlarectana sBISUINCH
MepBOH KOTOPTOM PECIIOHAECHTOB, C KOTOPBHIMH aBTOPBI
MIPOBEJIM CEPUI0 MHTEPBBIO BO BpeMsl aKcHeuLuii. [laHHbIe
PECIIOHZICHTH  OBLIM  ONpEZETCHbl aBTOPaMU  3apaHee
Onarozmapsi WMHTEHCHBHOMY  HCCIIEIOBaHMIO  (heHOMEeHa
ocerpoBoro OpakoHbepcTBa. OpHY U3 TpYII PHIOAKOB,
KOTOpYI0O OOBIYHO  OJIMLETBOPSIIOT C  OpakoHbEepamw,
aBTOPBI MIPEANIOYNTAIIN Ha3bIBaTh pbIOakamu,
CHELHUATM3UPYIOIMMHUCS Ha BBUIOBE OCETPOBBIX, TAaK Kak
3TO JIyYllle OTPa)kKaeT CaMOBOCIIPHATHE TaKuX prIOakoB. Bo
BTOPYIO MOATPYIIY PECIIOHACHTOB aBTOPHI BKIIOYMIN JBA
THUIIa aKTOPOB PHIHKA HEJErajbHbIX OnopecypcoB. HakoHer,
TPEThsl TOATPYINIAa PECHOHIEHTOB COCTOSUIa W3 PAa3HBIX
MOCPEIHUKOB, MPEACTABIISIBIINX CO00I MO0 pHIOAKOB, JTHOO
ToproBueB (b0 o0e Kareropuu cpasy) B 3aBUCUMOCTH OT
CJIOXKMBLICHCS] CUTYallM B COLMAJILHOW TPYIIIE U OT TOTO,
4TO SIBJIsIETCS 00JIee €CTECTBEHHBIM ISl HHIUBHIA.

Kak 651 T0 HE OBITIO, coOpanHas HH(YOPMAHA TIO TPUIOBY
HE Jaja aBTopaM MpaBa 3KCTPAroJNpOBaTh aHAU3 Ha BECh
Kacnmif m takum o0pa3oM [aTh HpaBAONOAOOHBIC UMCIA
npwioBa TroieHs 1no Bcemy Kacnuto. bonee toro, aBTopbl
pa3oLUINCh B BONPOCE ONPENCICHUS pa3Mepa IMpPUIIOBa.
Tonbko OOWH aBTOP yKasal Ha YHOMSIHYTYIO BBILEC UMDY
B 10 000 — 12 000 TromeHe# Kak CyMMapHBIH IPUIOB B
cesepHoM Kacrimu. D1u mudpsl ciemyer paccMaTpuBaTh Kak
MpeaMeT UL MIHPOKOTO OOCYXIeHHs, 0COOEHHO B CBETE
TOT0, HACKOJIBKO TAKOH IMPHIIOB BOOOIIIE OCYIECTBUM, UCXOS
U3 TAaHHBIX O MIOCTOSIHHO CHIKAIOIIEMCSI YPOBHE TTOYIISIIUI
Kacnmiickoro TioneHs. CoOpaxHast mHGOpMAaNus, OIHAKO,
MPENOCTaBIsET HAaM I[IAHC HHTETPUPOBATH Pa3HbBIE THUIIBI
HCCIIEZIOBATENLCKUX TEXHUK B €INHBIE PAMKH UCCIIEAOBAHUS
(heHOMEHAa HeNeraJbHOTO pBIHKAa OwopecypcoB. Takas
HCCIIEZIOBATENbCKAs MEPCIEKTUBA MOXET BKIIOYATh B CEOs
aHaJIU3 CTPYKTYpP PbIHKA pa3HbIX YacTEeH Tesla KaCIUICKOro
TIOJICHSI, IOMHUMO XOPOIIO PEaln3yeMbIX IIKYpP >KHBOTHOTO.
JKup 1 Msico 0OBIYHO BBICTYIIAIOT IIPEIMETaMH TOPTOBIH Ha
MECTHBIX PBIOHBIX PBIHKAX.

ChenaB TMEpBUYHBIA aHAIN3 CTPYKTYPhl HEJIETAIbHOTO
PBIHKA TIOJICHSI, aBTOPHI TPUIIUTA K BBIBOY, YTO B JIaHHOMN
CTPYKTYpe HEOOXOAMMO BBIACIWTH YEThIPE  CTAJUHU
(monpobree cmotpuTe: Svolkinas et al. forthcoming).

HenocpencTBeHHO NPHJIOB THJICHSI WJIH €ro CHeNUAJIb-
HbIH BBLIOB. ABTOPHI IPEJIaraloT HCHOJIB30BaTh CTPYK-

during previous expeditions to the research area in
the summer of 2015 and in the spring of 2016. The
first types of people interviewed during field studies
were fishermen and the potential informants were
identified through our previous work in the region.
One subgroup of people belonged to the group
that is typically identified as poachers although we
prefer calling them as sturgeon fishermen since this
way of calling would better reflect the ways of how
sturgeon fishermen perceive themselves. Second set
of people interviewed includes two types of IWT
operators. Third sets of actors comprise of various
intermediaries that might pose as fishermen or traders
(or both simultaneously) depending on a social
situation and what is considering more natural to an
individual.

However, the collected information on by-catch does
not include the sufficient data sets that will allow
us to extrapolate from the data sets and suggest the
truthful numbers of the size of by-catch. Actually the
authors of this article differ in opinion on the size
of by-catch in number. The only one of the authors
assumed the amount of 10000 to 12000 as by-catch
of Caspian seal. This number should be considered
as a matter of debate and in respect to whether
they are feasible considering ever-low levels of the
current population of the Caspian seals. The collected
information, however, points us towards integration
of different styles of research into one framework for
studying illegal wildlife trade (IWT). This research
agenda might include analysis of market structures
for body parts from Caspian seal other than skins
used as commodities including blubber and meat
traded typically at local fish markets.

Having done a preliminary analysis of the structural
components of illegal market for products from
Caspian seal we highlight four potentially significant
stages in the study of connections between by-catch
and IWT (for further details see: Svolkinas L.,
forthcoming).

The stages can be presented as follows:

Stage one could be characterized as quantification
of Caspian seal by-catch among sturgeon fishermen;
the size of sample of sturgeon fishermen in the
previous studies of Caspian seal was at 10 percent.
The increase of the sample to 20 percent might
increase the accuracy of information on the number
of seals taken. As we will see from our forthcoming
article the increase of the sample up to 20 percent will
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TYPUPOBaHHOE KOJMYECTBEHHOE MHTEPBBIO C pa3HBIMH
YJIeHaMH OpUTajibl COIIACHO BBIIEICHHBIM JIOKaJIbHBIM Ka-
TeropusiM: «abpukocamm» (IIOMOIHMKAaMH KalHuTaHa Oaii-
JIbl, pa0OTAIONIMMH Ha MIPOLIEHTHI), PYJIEBBIM U BIIaEIbLIEM.
[Tockonbky B OTIMYME OT JIETAILHOTO IPOMBIIIIEHHOTO
pBIOONIOBCTBA TIpsiMOe HaOMIoZieHue Ha Oopry Oaiinel He-
BO3MOXHO 110 TIPHYMHE OOJBIIMX PHUCKOB OE30MacHOCTH
UccieaoBareNel U 3THYECKHM COOOpaKeHUSIM, Takol Me-
TOZ pabOTHI C WieHaMU OpHrajibl, KaK HENOCPEACTBEHHBIMH
u3bIMareNsiMi  Ouopecypca, IpeACTaBIseTCS €AWHCTBEH-
HBIM BO3MOXXHBIM. [loBbImieHne pasmepa BbiOOpku 10 20
NPOLIEHTOB Ha 3TOH CTaJuM MO3BOJHT IIOBBICUTH TOYHOCTh
JIAHHBIX 110 IPOLIEHTY NpuiioBa. Kak Oynet BUIHO U3 cTaThy,
TOTOBSALIEHCS K IIe4aTH, yBeluueHne BeiOopku a0 20 mpo-
LIEHTOB IO3BOJIUT YBHUIIETh ropasao Ooliee BECOMbIE HUPPHI
KaK IpPUJIOBA, TaK U HAMEPEHHOI'O YJIOBA PHIOAKOB, CIICIH-
ANM3UPYIOLIMXCS Ha BBIJIOBE OCETPOBBIX, KOTOPBIH OHHU
nmocraBisiroT Ha Oeper (Cm.: Ermolin 1., Goodman SJ. and
Svolkinas L. Assessment of [UU catches in organized illegal
sturgeon fishery. In preparation). Takoii BbICOKHI TIPOLIEHT
NPWIOBA TaKKe MOXKET OBITh CBS3aH C OOJBIIMM YHCIOM
nonok (0aiim) peIOaKoB, CHCIUATM3UPYIONIMXCS HA BBIJIOBE
OCETPOBBIX, BBIXOASAIIMX B MOPE Ha IIOCTOSIHHOI OCHOBE (see
in details: Ermolin and Svolkinas, 2016).

OmkypuBaHue Tyl 4 NepBHYHAsA 00padoTKa MIKYp TIO-
CpeIHHKAaMHU B HEKOTOPBIX KPYIHBIX IOCENCHUsIX. Pasmep
BBIOOPKH TaKKE JTOJDKCH BKIIIOYATh 3HAYMTEIBHOE KOIHYE-
CTBO IOCPEIHUKOB, CIECHUAIM3UPYIOMUXCA Ha MPOAAXE U
MEePBUYHON 00paboOTKe pa3HBIX YacTed Tella KacIHUHCKOTO
Tionens. [lpu u3ydennn npomecca 06pabOTKH MIKYp, BKITIO-
4as pabOTy TeX MOCPEIHNUKOB, KOTOPBIC BBIJEIBIBAIOT MIKY-
PBI M peMECIIEHHUKOB U3 TOPHBIX paiioHOB Jlarectana, HE00-
XOJVMO HCIIOIb30BaTh KaueCTBEHHBIE METO/bI, OCOOCHHO B
HayaJie cCIeJOBaHus, TaKk Kak 3TO TO3BONUT Oosee rpdex-
TUBHO COOpaTh HY)XHYI0 WH(POPMAILUIO IO COOTBETCTBYIO-
mmM BompocaM. Oco060ro BHIMAaHUS 3aCITy>KUBAET MPOIECC
MCCIIEIOBATEILCKON pabOThI Ha ABOPAX MOCPETHUKOB. 31ECh
YMECTHO, MO HalleMy MHEHHIO, Hd OCHOBE BKJIIOYEHHOTO
HaOmroneHus (aHanu3 He(OPMATBHBIX CETeH B MOCEJICHUN)
OCYIIECTBIIAThH MPAMOE HAOIIOIECHUE BO ABOpPAX IMOCPEIHU-
KOB B IIOCEJICHUSX, IO 3apaHee ONpeNeEHHBIM IEPEMEH-
HBIM CO371aBasi MOJIENIb CHMY/ISALIMM Ha OCHOBE COOPaHHBIX
JaHHBIX. Mojenb CUMYISIIIMK TTOMOXKET HaM OMpeNesUTh
BPEMCHHBIE WHTEPBANbl AOCTABKU TYII, YCTAHOBUTH 3aBH-
CHMOCTh MEXJy IOJIOM M BO3PacTOM JOCTAaBICHHBIX TYII
TIOJICHEH, @ TaKXKe 3aBUCHMOCTb ONMCAHHBIX MEPEMEHHBIX
OT BPEMEHH T0Jia OCYIIECTBICHUS IPIJIOBA U HAMEPEHHOTO
BBIJIOBA.

Ha TpeTbeﬁ CTaauM IMPOBOAUTCA WHTCPBBIOUPOBAHUE PE-
CIIOHACHTOB, 4Ybs pa60Ta CHOCO6CTBy€T CylI€CTBOBAHUIO

generate the huge amount of by-catch unintendently
by caught by sturgeon fishers and delivered at the
shore (See forthcoming article: Ermolin I., Goodman
SJ. and Svolkinas L. Assessment of IUU catches in
organized illegal sturgeon fishery. In preparation).
This amount of by-catch might also be connected
to the large amount of boats of sturgeon fishers
operating in the open sea (see in details: Ermolin and
Svolkinas, 2016.

Stage two could be characterized as quantification
of Caspian seals taken to the primary distribution
points (different types of intermediaries). The size of
the sample must cover a significant proportion of the
IWT in body parts from Caspian seal. The study of
the processing work, including those intermediaries
who currying the skins and craftsmen from mountain
regions of Dagestan has to be done by qualitative
methods in the beginning since it is an efficient
way to collect the needed information on relevant
contexts.

Stage three could be characterized as a round of
interviewing of stakeholders whose work allows for
the existence of trade operations among the product
makers from wildlife and intermediaries.

Stage four Analysis of “fake brands” of products
produced from Caspian seal and sold under fake
brands at consumption points from across various
regions in Russia. At this stage the research will be
conducted by the means of creation of the lists of
fake brands and its spatial distribution in Russia.

Future studies of by-catch can inform us on how
to advance methodological tools in gathering
information on by-catch in unregulated fisheries.
We suggest that it will be relevant to use an
interdisciplinary approach which would be the best
in that it will further the data collection on Caspian
seal by-catch and helps to design socially adaptable
solutions as recommendations to policy makers in
how to tackle the issue. Also important to mention
that connections between various sets of data
from different sources can increase the validity of
information collected and thus helps us better assess
the following factors:

1. It can help us to assess the size of by-catch.

2. It can help us to better understand how the
economic drivers operate in support of the trade
operations of the illegal IWT and, in the end, improve
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TOPTOBJIM MEXAY MOCPEAHUKAMHU, PEMECICHHHUKAMU U DbI-
6akamu. Oco0oe BHUMAHHUE YIENACTCS HEMOCPEACTBEHHO
MPOU3BOAUTEISIM. MCONB3yr0TCS ONMpOCH (Survey), OCHO-
BaHHbIE HA CIEIUAIBHO Pa3pabOTaAHHOM ONPOCHHUKE, a TaK-
ke MPsIMOe HaOJIOJEHHE B MOCENIEHUSX, TJ€ OCYIIeCTRIIs-
€TCsl HEMOCPEACTBEHHO MPOU3BOACTBO MPEJAMETOB U3 LIKYD
TIOJIEHEH.

YerBépTas cTagus BKIIOYACT B ceOS aHAIN3 MMOIACTHHBIX
OpPHIOB MPOAYKIINH, TPOU3BEAEHHON W3 YacTe Tena Ka-
CITUICKOTO TIOJICHS | MTPOIaHHOM MO OpIHAaMU pa3pemeH-
HOW K Tpoja)xke MPOAYKIMH B Pa3HBIX PO3HUYHBIX TOYKAX
MIPOAAXKH B HECKONBKUX peruoHax Poccun. Ha artoii craguu
HCCIIEIOBAaHNE JTOJDKHO OBITH MPOBEACHO MOCPEICTBOM CO3-
JTAHHSI CIFICKOB MOJ/ICTBHBIX OPAHIIOB U MX IPOCTPAHCTBEH-
HOTO pacupocTpaHenus B Poccum.

Bynyne uccinenoBanus puiaoBa MOTYT JIaTh HaM OTBET Ha
BOIIPOC O TOM IT0 KAaKUM HaIlpaBJIEHUSIM MOXKHO Pa3BUTh Me-
TOZOJIOTHIO cOOpa HHPOPMALINH 110 IPWIIOBY B HEPETYIIUPO-
BAaHHOM DPBIOOJIOBCTBE. ABTOPHI yMalOT, YTO ONTHMAJIEHBIM
BapUaHTOM OyZeT HCIONb30BaHUE MEXIUCLIUIIMHAPHOTO
IIOIX0/1a, TIOCKOJIBKY OH OyIeT crocoOcTBOBaTh cOOpy AaH-
HBIX 110 TIPHJIOBY KACIMHCKOTO TIOJICHSI M TIOMOXET CO3/aTh
COLIMAJILHO TPHEMIIEMbIE PELIEHUs], KOTOpble MOIIIU B Oy/y-
IIIEM CTaTh PEKOMEHIALUSIMH 110 Pa3BUTHIO ITOJUTHYECKOH
CTpareruu B cepe paIMOHAIBHOTO ITPUPOJIOIIONH30BAHUS
B 00meM M peIIeHHs NPOoOIeMbl NPHIOBa KaK COIHAIIb-
HO-DKOHOMHYECKOTO SIBIEHHS B YacTHOCTH. CTOHT Tarke
OTMETHUTb, YTO U3YyUCHHE CBSI3H MEXIYy pasHbIMU I'PyIIIaMU
JTAaHHBIX, MTOTYYEHHBIMHU U3 PA3IMYHBIX HCTOYHHKOB, MOXKET
CHoCcoOCTBOBATH JIy4llleil 000CHOBAHOCTH HOJyYEeHHON WH-
(bopManyy 1 TeM caMbIM IIOMOKET HaM JIydIlle OLIEHUTh Clie-
nytomye GpakTops:

1. Pazmep npunoBa.

2. KakuM 00pa3oM 3KOHOMHUYECKHE MOTHUBBI TE€X MM HMHBIX
JICHCTBHUH CIIOCOOCTBYIOT IIPOBE/ICHHUIO TOPTOBBIX ONepanuii
Ha pBIHKE HENeTaJbHBIX OMOpPECYpOB M, B KOHIIC KOHIIOB,
YIAYYIINTh KadeCTBO JaHHBIX, COOPaHHBIX IO aHTPOIIOTCH-
HOMY BO3ZIE€HCTBHIO Ha OMopasHooOpasue.

Merton mpsAMOro HaONIONCHUS, MPEUIOKCHHBIH aBTOPaMHU
JUTSL ACTIONIB30BaHMsI HA TPEThEH CTaJIUH, TAKKE MOXKET UC-
TIOJIB30BATHCS TSl OTIINYMS IPUIIOBA OT COOCTBEHHO YJIOBOB
ToJIeHs. HekoTophie yOenuTebHbIE CBUICTEIBLCTBA YCIICTII-
HOTO HCITOJIb30BaHUSI METO/Ia MHTEPBBIO OBLIN MPECTABIIC-
Hel JI. ImutpueBoit u kowteramu (Dmitrieva et al., 2013).
Kak ObI TO HU OBLIO, HEMHOTO JAaHHBIX OBLIO MPEICTABIIC-
HO JUIS aHalW3a BO3pacTa, Moja W Beca Tella KAaCIUHCKHUX
TIOJICHEH, JOCTABJICHHBIX K MOCPEIHUKAM KaK MPHUIOB. DTa
uHpOpPMAaIUs, OHAKO, CYIICCTBEHHA JIJIsI TIOHUMAHUS BIIH-

the quality of data gathered on anthropogenic impacts
on biodiversity.

One opportunity for studies lie with the carrying out
an intended study on Caspian seal by-catch, aimed at
developing new data sets on seals taken as by-catch.
We believe that successful application of observation
method will allow us to better document the share
in the Caspian seal populations taken as by-catch.
Some convincing evidence has been presented on
the numbers of seals taken as by-catch (Dmitrieva
2013), however, little data so far was presented for
analyzes of age, sex and body weight of Caspian
seals delivered at the by-catch stations and trading
posts. This information is essential for understanding
further implications of by-catch on the demographic
structure of the Caspian seal population. We can
assume that a considerable amount of seals have been
taken as by-catch in the Caspian fisheries, much of
which goes unreported and scholars need to adopt
innovative strategies that should be developed in
order obtain data.

Our data shows that other opportunities lie with the
studies of markets on trade in wildlife products.
This is yet another topic, which, we believe, has
become important in our studies. Our data suggests
that three types of products made of Caspian seal’s
bodies, such as: seals skins, blubber and meat are
of relevance. Qualitative methods in the field are
probably the most relevant for such studies. Such
work requires living in the local communities or up in
the mountain villages. Thus, the main method could
be ethnographic participant observation conducted
during long-lasting period of time.
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SIHUSI TIPUJIOBA W YJIOBOB Ha JIeMOTPa(UUECKYI0 CTPYKTYPY
MOMYJSIIMK Kacluickoro TroneHs. Jlymaercsi, 4To mpsmMoe
HaOsoieHne Moo Obl CHOCOOCTBOBATb 3HAYUTEIEHOMY
IPOPBIBY B JTaHHOM HalpaBJIEHUH UCCIIeI0OBaHUI.

Mertox psMOTo HAOIIOACHUS MOXKET COUETAThCSA C METOAOM
BKITFOYEHHOTO HAOMIONEHHS BO BCEX BBIICJICHHBIX BBIIIC
CTaguAX MHCCICIOBaHMS pbIHKA. VICrombp30BaHME IaHHOTO
MeToaa TpeOyeT, OHAKO, ATUTEIBHOTO MPOXUBAHUS HUCCIIE-
JIOBaTelisi B MECTHBIX COOOIIECTBAaX, B TOM YHCJIE TOPHBIX
noceneHusax. Ero nmpenMymecTBoM sBIsIETCSI BO3MOXHOCTh
«BXKMBAHMS) HCCIIENOBATENS B COL[HATBHBIC CTPYKTYPBI HC-
CJIElyeMOr0 SIBJIECHHS, CIIOCOOCTBYIOIIEE IPABUIBHOMY BOC-
MPUSITHIO CONUAIBHBIX HOPM COOOIIECTBA.
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Epoxuna U.A.
HoBble AaHHble K XapaKTepucTuke aacopoLMOHHO-TPAHCNOPTHOWM
(PyHKLUMU IPpUTPOLIUTOB MOPCKUX MITIEKOMUTAIOLLUNX

Mypmanckuii Mopckoit Ononoruueckuii nactutyt KHL] PAH, Mypmanck, Poccus

Yerokhina [.A.

New data to the characterization of the adsorption-transport
function of marine mammal erythrocytes

Murmansk Marine Biological Institute KSC RAS, Murmansk, Russia

OpuUTpouunTHl CIOCOOHBI afcopOupoBaTh Ha cBoel moBepx- | Erythrocytes are able to adsorb different compounds
HOCTH pazindHble coequnenus (36apckuii u Jemun, 1949; | on their surface (Zbarsky and Demin, 1949; Cohen
Cohen and Solomon, 1976; Fulbright and Axelrod, 1993; | and Solomon, 1976, Fulbright and Axelrod, 1993;
Kumar and Rizvi, 2013), xotst 1o cux nop eme ¢pynkuuo- | Kumar and Rizvi, 2013), although the functional
HaJIbHBIC CBOMCTBA ITHUX KICTOK KPOBHU CBS3BIBAIOT UCKIO- | properties of these blood cells are still associated
YUTEJIBHO C MX Ta30TpaHCIOpTHON ¢yHkiuer. J[aBHo u3- | exclusively with gas transportation. It has long been
BECTHO 00 ajcopOumu OEIKOB Ha 3THX KIETKax, koropas | known about the adsorption of proteins on these cells,
BIMSIET Ha JIe(OPMUPYEMOCTh 3puTponuToB M peosoruio | which affects the deformability of erythrocytes and
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kpoBu. Kpome Toro, ajcopOMpoBaHHBIE OENKH MOTYT HC-
MOJIb30BAaThCSl B OKCTPEHHBIX CIIydasix Ui BOCIIOJIHEHUS
Oeinka B mia3Me. B panpHeimeM ObuIO IOKa3aHo, YTO Iie-
PEHOC OpraHWYecKHUX COCJMHEHHMH Ha IpUTpoLMTax Oosee
W3MEHYMBBIA M JEMOHCTPATHBHBIN IIPOIECC, YEM CIIBUTH B
COOTBETCTBYIOIMX [TOKa3aTeNAX IUIa3Mbl, Obliia yCTaHOBIIE-
Ha €ro perynmpyemMocThb. Bce 3To cTano noka3arenbcTBOM
CYIIECTBOBAHUSI BTOPOH (DYHKIMH 3PUTPOLHUTOB, KOTOPYIO
[0 aHaJIOTMU C Ta30TPaHCIIOPTHOW Ha3BalMl aJCcOpOLMOH-
Ho-TpancnoptHoit (I'apeeB, 1999). B nactosimee Bpems
BBISBJIEHA DOJIb aJCOPOLIMOHHO-TPAHCIIOPTHOH (PyHKIIUH
sputpouutoB (ATD3) B cienyromux (U3HOIOIHYECKUX
npoueccax: 1) ydactue B oOecrieueHHH OBICTPOTO U Ce-
JIEKTUBHOTO TIOCTYIJICHUS BEILECTB M3 KPOBU B TKaHM; 2)
ydJacTHe B YJaJICHUU M3 KPOBU METaOOINTOB, JCHATYPHPO-
BaHHBIX OCJIKOB, aTePOTeHHBIX JIMITUJIOB U psijia BELIECTB C
MOBBIIIEHHOW XUMUYECKON aKTHBHOCTHIO; 3) yAepKaHHE B
Jluana3oHe HOPMBI COJEp KaHUS PsiJia BEIECTB B I1a3Mme; 4)
BO3MOYXHOCTb OCYIIECTBIICHUS! OMOXMMUYECKUX IPOLIECCOB
Ha noBepxHocTH 3putpountoB (I'apees, 2011). B nemuoro-
YHUCJIEHHOHM JTEparype 1o 00O03Ha4eHHOH TeMe JIOMHHH-
pyroT JaHHble 00 ucciuenoBannu ATDD y mabopaTtopHbIX
JKUBOTHBIX 1 yenoBeka. Ho Bce 'ke yaanoch yCTaHOBUTb, UTO
0e3bsiIepHbIE SPUTPOLIUTHI MICKOITUTAIOINX 110 CPAaBHEHHIO
C HIXKE OpPTraHM30BaHHBIMHM BHAAMH >KHBOTHBIX 00IanaroT
MIOBBILIIEHHOHN aJICOPOLIMOHHOI COCOOHOCTBIO. B cBsizn ¢
9TUM TNPEJCTABISACT ONPEACICHHbIN UHTEPEC UCCIIEA0BaHNE
AT®D y MOPCKUX MIIEKONMTAIOIIUX, KOTOPBIE B CHIIy 00-
pasa HM3HH UMEIOT 0COOEHHOCTH XMMHUYECKOIO COCTaBa U
repepacrpeaeieHust KpOBH BO BPEMs JUTMTEIBHOTO IPEObI-
BaHUs M1O]] BOAOM.

OO0BeKTaMH JaHHOTO MCCIISIOBAHUS CITYKIITH:

1. Cepoiii Tionens (Halichoerus grypus Fabricius, 1791):
IIIEHKH B paHHEM IIOCTHATAJIBHOM II€pPHOJIE KU3HU (HOBOPO-
J)KAeHHbIe, Bo3pacT (-1 Henenu, n=6; akTMBHO MHUTAIOIIHECS
MOJIOKOM MartepH, Bo3pacT 2-3 Henenu, n=10; 3akoHUMBILINE
MOJIOYHOE NUTaHue, Bo3pacT 4-6 Hezlemnb, n=6); MoJopble
JKHUBOTHBIE (Bo3pacT 1 rox, n=4; Bo3pact 3,5 roxa, n=2).

2. Ipennanpckuii TiONeHb (Pagophilus groenlandica
Erxleben, 1777) cnenytomux Bo3pacTtHbix rpymm: 0-1 Heme-
1, n=8; 4-6 Henenb, n=11.

3. Mopckoii 3asm (Erignathus barbatus Erxleben, 1777): 3-4
roga, n=4; 5 net, n=4, 10 net, n=2.

4. Benyxa ( Delphinapterus leucas Pallas, 1776): 10-12 ner,
n=2.

KpoBp Opamm y JIaCTOHOTHX W3 SKCTPagypalbHOH BEHBI
(Geraci and Smith 1975), y Gemryxu — U3 BeHBI XBOCTOBOTO

the rheology of blood. In addition, adsorbed proteins
can be used in emergency cases to replenish protein
in plasma. It has also been shown that the transfer of
organic compounds on the erythrocytes was a more
variable and demonstrative process than shifts in the
corresponding plasma indices; its adjusta-+bility was
determined. All this information provided evidence
for the existence of a second function of erythrocytes,
which, by analogy with the gas transportation function,
was called adsorption-transportation (Gareyev, 1999).
At present, the role of the adsorption-transportation
function of erythrocytes (ATFE) has been shown in
the following physiological processes: 1) participation
in ensuring fast and selective supply of substances
from blood to tissues; 2) participation in removal
from the blood of metabolites, denatured proteins,
atherogenic lipids and a number of substances with
increased chemical activity; 3) retention of a number
of substances in the plasma in the range of normal
content; 4) the possibility of carrying out biochemical
processes on the surface of erythrocytes (Gareyev,
2011). In some published literature, the data on ATFE
are mainly from studies in laboratory animals and
humans. However, it was possible to establish that
the non-nuclear erythrocytes of mammals, compared
with less organized animal species, have an increased
adsorption capacity. In connection with this, there
is some interest in the study of ATFE in marine
mammals, which, due to their lifestyle, have peculiar
chemical composition and redistribution of blood
during prolonged dives under water.

The objects of this study were:

1. Gray seal (Halichoerus grypus Fabricius, 1791):
pups in the early postnatal period of life (newborns,
age 0-1 weeks, n=6, actively nursed, age 2-3 weeks,
n=10, completed nursing, age 4-6 weeks, n=6); young
animals (age 1 year, n=4; age 3.5 years, n=2).

2. Harp seal (Pagophilus groenlandica Erxleben,
1777) of the following age groups: 0-1 weeks, n=8;
4-6 weeks, n=11.

3. Bearded seal (Erignathus barbatus Erxleben,
1777): 3-4 years, n=4; 5 years, n=4, 10 years, n=2.

4. Beluga whale (Delphinapterus leucas Pallas,
1776): 10-12 years, n=2.

Blood was taken from the extradural vein in the
pinnipeds (Geraci and Smith, 1975) and from the
fluke vein in belugas (Ridgway et al. 1970); heparin
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iaBHuKa (Ridgway et al. 1970), B kauecTBe aHTUKOATYJISTHTa
UCTonb30Bay renapuH. [lnasmy ormensinm nenTpudyrupo-
BaHueM B TedeHue 10 MuHyT npu ckopoctr 1500 oboporos/
MHH. OPHUTPOLUTHI TPOEKPATHO OTMBIBAIN OXJIXKICHHBIM
U30TOHMYECKUM PACTBOPOM xJopuctoro Harpus. ATDD
OLICHUBAJIM MO Ka4Y€CTBEHHOMY U KOJIMYECTBEHHOMY COCTaBY
CMBIBOB C MIOBEPXHOCTH MeMOpaHsbI 3putponuToB (Gareyev et
al. 1998). Meroayka MoTy4eHUs] CMBIBOB IIPEILyCMaTpHBAET
LEJIOCTHOCTD CTPYKTYpbl MEMOpaHbI M 3aKJIF04aeTcsi B 00pa-
0OTKE SPUTPOLUTAPHON Macchl 3 MPOLEHTHBIM PacTBOPOM
XJIOPUCTOTO HATPHS C MOCIENYIOIEeH HHKYOaueil u eHTpu-
(yrupoBanueM. PacTBop XiopHucTOro Harpusi 10OaBisUIM B
SPUTPOLUTAPHYIO Maccy B cooTHomenuu 3:1. IlomydeHHyro
SPUTPOLUTAPHYIO CYCHEH3HIO OCTOPOXXKHO TEPEMEIINBATIN H
MHKyOHMpoBanu npu temneparype 370 C B Te4EHUH TIATH MH-
HyT. [Tocne aToro neHTpryrupoBagy B TCUCHUH MITH MUHYT
npu ckopoctd 1500 060pOTOB/MUH., U yKE HAIOCATOYHYIO
JKUIKOCTH (CMBIB) OTAEISUIA OT SPUTPOLMTapHON Macchl. B
pe3ysbTare 3TOH HPOLEAypbl B APUTPOLUTAPHBIA CMBIB TIe-
PEXOAT BEIECTRa, aICOPOMPOBaHHBIC HA MEMOpaHe 3pUTPO-
UTOB. B CMBIBax ¢ MOBEPXHOCTH 3PUTPOLMTOB U B ILIA3MeE
KPOBH OIIPEIeIIsUTH COIepKaHNe OCHOBHBIX IOKa3aresiel 00-
MeHa OeITKOB, yIVIEBOIOB, JIMINI0B U MUHEPAJIbHBIX BELIECTB,
UCTIONB3Ysl O0IIeNpUHSTHIE JabopaTtopHble MeTonbl. KoHieH-
TPALMIO BEIIECTB B CMBIBE IIEPECUUTHIBAIIM Ha SIMHUILY 00b-
eMa 3puTporuTapHoi mMacchl. CTaTHCTHYECKYyl0 0OpaboTKy
PEe3yJIbTaToB IMPOBOJMIIM METOIAMHU BapHAIIMOHHOH CTaTHCTH-
KU C Hcrojb30BaHneM mporpamm Microsoft Excel Windows
XP. JI71s1 OLIEeHKH JOCTOBEPHOCTH Pa3Inuuil MeXKAy CpeIHUMU
BEJTMYMHAMH UCTIOJIB30BaIN KpUTeprid CThIOICHTA, pa3iIHyHs
npu p<0.05 paccmaTpuBaIiCh KaK CTaTUCTUYECKU 3HAYUMBIE.

Hamu n3ydeHo conepkaHue OCHOBHBIX METa0OIUTOB B ILIa3-
M€ KPOBH M B CMBIBAX C ITIOBEPXHOCTH SPUTPOLUTOB y TIPEH-
CTaBUTENICH JIACTOHOTHX (TPEHJIAHACKUN TIONEHb, CEpBIil
TIOJIEHb, MOPCKOW 3asI) W KUTOOOpa3HBIX (Oemyxa). Ycra-
HOBJICHO, YTO OMpEEIsIeMble KOMIIOHEHTHI TIIa3Mbl KPOBU
O0OHAPYKMBAIOTCS M B DPUTPOIUTAPHBIX CMBIBAX — OOIIMi
0eJI0K, MOYEBHHA, KPEaTHHUH, MOYEBas KUCJIOTA, NIIIOKO3a,
MOJIOYHAsA KUCJIOTa, TPUIIMIEPUABI, XOJIECTEPHH, KaIbLHMH,
thocdop, MarHuiA, jKene30, TAKTATACTHIPOTeHA3a, acTiapTara-
MHHOTpaHc(epasa, aTaHHHAMUHOTpaHchepasa, Y-IIyTaMul-
TpaHcdepasa, KpeaTHHKHHA3a, menovHas gocgaraza. Takum
00pa3oM, Kak M CIICJOBAJIO OKHIATh, SPUTPOLIMTHI MOPCKUX
MIIEKOIIMTAIOIINX CHOCOOHBI aacopOMpoBaTh Ha CBOEH IO-
BEPXHOCTH DPA3JINYHbIC COEIUHEHUS TaK e, KaK U IPHUTPO-
IUTHl JPYTUX XXUBOTHbIE. BO3MOXKHBIE OCOOCHHOCTH 3TOH
(yHKUIUM, OYEBHIHO, MPOSBISIIOTCS B €€ KOJIMYECTBEHHBIX
xapakrepuctukax. Cpeny MCCIe0OBaHHBIX HAMU KUBOTHBIX
BCE OIpeJIeIsIEMble KOMIIOHEHTHI TUIa3Mbl KPOBH OOHapyske-
HBI B 3PUTPOLMTAPHBIX CMBIBAX y CEPOTO U T'PEHJIAHACKOTO
TIOJIEHEN BCEX

was used as an anticoagulant. Plasma was separated
through centrifuging for 10 minutes at 1500 rpm.
Erythrocytes were washed three times with a cooled
isotonic solution of sodium chloride. ATFE was
assessed by qualitative and quantitative composition
of washes from the erythrocyte membrane surface
(Gareyev et al., 1998). The procedure for obtaining
washes requires the integrity of the membrane
structure and consists in treating packed erythrocytes
with a 3% solution of sodium chloride, followed by
incubation and centrifugation. The sodium chloride
solution was added to packed erythrocytes in ratio of
3:1. The obtained erythrocyte suspension was gently
mixed and incubated at 370C for 5 minutes, then it was
centrifuged for 5 minutes at 1500 rpm, the supernatant
(wash) was separated from the packed erythrocytes.
As aresult of this procedure, the substances adsorbed
on the erythrocyte membrane pass into the erythrocyte
wash. In the washes from the surface of erythrocytes
and in blood plasma, the content of the main indices of
protein, carbohydrate, lipid and mineral metabolism
was determined by standard laboratory methods.
The concentration of substances in the wash was
recalculated per unit volume of packed erythrocytes.
The statistical processing of the results was carried
out by statistical methods using Microsoft Excel
Windows XP programs. To assess the reliability of
differences between the mean values, Student’s test
was used, the differences at p<0.05 were considered
as statistically significant.

We studied the content of the main metabolites in
the blood plasma and in the washes from the surface
of erythrocytes in harp, gray, and bearded seals
and beluga whales. We found that all the measured
blood plasma components were also detected in the
erythrocyte washes — total protein, urea, creatinine,
uric acid, glucose, lactic acid, triglycerides,
cholesterol, calcium, phosphorus, magnesium, iron,
lactate dehydrogenase, aspartate aminotransferase,
alanine aminotransferase, y-glutamyltransferase,
creatine kinase, and alkaline phosphatase. Thus,
as expected, the erythrocytes of marine mammals
are able to adsorb different compounds on their
surface in the same way as the erythrocytes of other
animals. Possible features of this function, probably,
are manifested in its quantitative characteristics.
Among the animals that we studied, all the
detectable components of blood plasma were found
in erythrocyte washes in gray and harp seals of all
studied age groups. In erythrocyte washes of belugas,
inorganic phosphorus and magnesium were not
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Tabn. BuoxuMudeckue moKas3aTelu mia3Mbl KPOBU M CMBIBOB C MEMOPaH 3PUTPOILIUTOB y OSITyXH U MOPCKOTO 3aiIa
(TTpumeuanune. 3HAKOM «*» OTMEUEHBI MIOKA3aTEINH, 10 KOTOPHIM PA3IUUUs MEK/y U3y4UCHHBIMUBUIAMH CTATHUCTHU-
YECKH JJOCTOBEPHBI. )

Table. Biochemical indices of blood plasma and erythrocytes membrane washes in beluga whale and bearded seal
(Note. Sign of “*” marks indices for which the differences between the species studied were statistically significant.)

Benyxa / Beluga Mopckoii 3asi1t / Bearded seal
Nl J indi (n=2) (n=2)
OKasarein 7 inaices wiasma / blood CMBIB / wiasma / blood
CMBIB / washes
plasma washes plasma

Obuwii Geox, rix 53214373 | 35524178 |  80.07+5.60* 8.20+0.41%
Total protein (g/l)
ModepnHa, MMOIL/1 22.94+1.61 9.38+0.47 8.55+0.60* 1.7440.08*
Urea (mmol/l)
Kpeamuee, MMOITL/ 1 295.00420.64 | 88.50+4.42 | 110.03+7.70% 136.64+6.81%
Creatinine (mmol/l)
Mosenast xGTIOTa, MMOTE/T 418.00429.21 | 126.0£6.24 | 197.42+13.82% 137.73+5.94
Uric acid (mmol/l)
I'moxosa, MMOIE/ 1 1.43+0.10 0.09+0.01 5.24+0.36* 0.10+0.01
Glucose (mmol/l)
MonouEa% KHCIIOTE, MMOITE/ T 8.04+0.55 6.27+0.31 14.24+1.05% 7.3840.37
Lactic acid (mmol/l)
Tpurmiuepunsl, Mmons/i 2.04+0.14 0.510.03 0.76+0.07* 0.02+0.00*
Triglycerides (mmol/l)
XonectepuH, MMOJIb/JT
Cholesterol (mmoll) 6.56+0.46 0.18+0.01 5.590.40 0.15+0.01
Kamsit, Muons/1 2.62+0.18 0.72+0.03 2.910.21 0.70+0.01
Calcium (mmol/l)
docdop, MMOITB/IT *
Phosphorts (mmol/l) 5.97+0.42 0 1.1940.08 0
Marmu, Muons/m 0.65+0.05 0 0.87+0.06 0.01=0.00
Magnesium (mmol/l)
Kexes0, MEMOITE/1 56.25+3.91 4224021 65.32+4.54 0
Iron (mcmol/l)
Jlakrarnerunporenasa, ME/n % s
Lactate Dehydrogenase (U/) 400.75+28.05 | 1442772 | 229.23+16.05 240.45+12.01
AcnapraramuHotpancdepasza, ME/n %
Aspariate Aminotransforase (U] 87.306.11 36.67+1.83 34.9242.43 57.6242.87
AnannHamMuHOTpaHChepa3a, ME/n % %
Alanine Aminotvansforase (U/) 52.38+3.65 15.71+0.76 137.93+9.61 41.90+2.08
y-I'myramunrpancdepaza, ME/n % *
Y Glutamyliransferase (U/) 69.48+4.82 10.42+0.38 10.42+0.72 27.79+1.37
Kpearnnkunasa, ME/n "
Creatin kinase (U/]) 12.3840.85 | 24.76+1.15 33.0242.31 24.76+1.23
enounas dpocdaraza, ME/n "
Alkaline phosphedase (U/]) 413.55+28.95 | 74.44+3.72 | 286.73+20.02 66.17+3.31
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M3YYCHHbBIX BO3PACTHBIX TPYIIl. B apuTponuTapHbIX CMBIBAX
y Oenyxu He oOHapykeHbl (Gochop HEOPraHUYECKHH H
MarHui, y MOpCKoOro 3aiiia — ¢ocdop u xene3o, a MarHui
OPHCYTCTBOBAI B CJICAOBBIX KOJHYECTBAX. MBI HE CKIIOHHBI
OOBSCHATH ATOT (PAKT BHIOBBIMH OCOOCHHOCTSIMH, HauboJee
BEPOSITHO CBSI3BIBATH 3TO C BO3PACTOM KUBOTHBIX, YIUTHIBAS
M3BECTHBIE (DAKTHI O CHIXKEHUH COPOLIMOHHOM CIIOCOOHOCTH
MeMOpaH 3pUTPOLMTOB Yy 3petibix kuBOTHBIX (EpoxuHa,
2016; Kumar and Rizvi, 2013).

: &JJ L nJl ‘

1234 10!!12131415161?

CozeprkaHne OTIENBHBIX META0OIUTOB B IIa3Me KPOBH U B
SPUTPOLUTAPHBIX CMBIBAX y OEIyXH M MOPCKOTO 3aiIia pas-
JIMYaeTcsl, MpUYeM B OOJNBbIICH CTENEHH — COCTaB IIIa3MBbI
kpoBu. Tak, mra3ma OexyXu U MOPCKOTO 3ailia pa3iaudaeT-
csl JOCTOBEPHO MO YpoBHIO B 14 u3 18 onpenensieMbrx 6mo-
XMMHYECKUX TOKa3areseil, Torna Kak B 3PUTPOLMTAPHBIX
CMBIBAaX pa3iiMuusi 0OHApYKEHBI TOJBKO IO § IMOKa3aTeisM
(Tabm.).

YpoBeHb ancopOIK, BRIPAKCHHBIH B MPOIICHTAX MO OTHO-
IICHUIO K COIEPKAHUIO ONIPEAEIeHHOro MeTaboInTa B Ia3-
Me KPOBH, HCOMHAKOB JJIs OTJICIBHBIX coeMHeHuH (puc.1).

VY 000MX H3YYeHHBIX BHJOB JXHMBOTHBIX Ha MeMOpaHax
SPUTPOLUTOB B 3HAYUTEIHHON CTENEHH aJCOpOUpPYIOTCS
(hepMeHTHI M KOHEYHBIE MPOXYKTH OOMEHa (B OTHACIBHBIX
ciydasx Oonee 100%), B HamMeHsbIen (<25%) — mIroKo-
3a, TPUIIHMLEPHIbI, XOIECTEPHH, dIeKTPOIUTHL. [Ipn sToM

found, and in the bearded seal — phosphorus and iron
were not found, and magnesium was present in trace
amounts. We are not inclined to explain this fact by
the species features; it is most likely associated this
with the age of animals, given the known facts about
the decrease in adsorption capacity of erythrocyte
membranes in mature animals (Yerokhina, 2016;
Kumar and Rizvi, 2013).

Puc. 1. YpoBenp aacopOrum MeTaOONUTOB Ha
MOBEPXHOCTA MEMOPaH SPUTPOITUTOB Y OJJHOBO3-
pacTHBIX OSITyXH M MOPCKOTO 3aii1ia (B MPOIIEHTaX
IT0 OTHOIICHUIO K CONCP)KaHHUIO OIpPEICICHHOTO
MeTabonuTa B Tia3Me KpoBH). 1 - oOmmuii 6enoxk;
2 - MOUEBHUHA; 3 - KpeaTUHUH; 4 - MOUEeBasi KUCJIO-
Ta; 5 - II0KO03a; 6 - MOJIOYHAs KUCIIOTa; 7 - TPUT-
JUIIEPHUIBL;, 8 - 00U XonecTepuH; 9 - Kabiuit
o6uwii; 10 - pocdop Heopranudeckmii; 11 - mar-
Hul; 12 - xene3o; 13 - nakraraeruaporeHasa; 14
- acrmapraraMHHOTpaHcdepasa; 15 - alaHuHAMHE-
HoTpaHchepasa; 16 - g -miyramunTpanchepasa;
17 - xpearnakuHa3a; 18 - menounas dpocdaraza

Fig. 1. The level of metabolites adsorption on
the surface of erythrocyte membranes in beluga
and bearded seal of the same age (as a percentage
relative to the content of a particular metabolite
in blood plasma). 1 - total protein; 2 - urea; 3 -
creatinine; 4 - uric acid; 5 - glucose; 6 - lactic
acid; 7 - triglycerides; 8 - total cholesterol; 9
- total calcium; 10 - inorganic phosphorus; 11 -
magnesium; 12 - iron; 13 - lactate dehydrogenase;
14 — aspartate aminotransferase; 15 - alanine
aminotransferase; 16 g - glutamyltransferase; 17 -
creatine kinase; 18 - alkaline phosphatase

The content of individual metabolites in blood plasma
and in erythrocyte washes in beluga and bearded seal
varies, and to a greater extent — the composition of
blood plasma. For example, the beluga and bearded
seal plasma has significant differences in the level of
14 of the 18 detectable biochemical indices, whereas
in erythrocyte washes, differences were found only in
8 indices (Table).

Adsorption level, expressed as a percentage relative
to the content of a particular metabolite in the blood
plasma, varies for the different compounds (Fig. 1).
In beluga and bearded seals, erythrocyte membranes
largely adsorb enzymes and final metabolic products
(in some cases greater than 100%), and lower (<25%)
— glucose, triglycerides, cholesterol, electrolytes.
Differences in the levels of individual compounds
adsorption by erythrocytes of the beluga and bearded
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Benok MoueeuHa KpeatuHuu Mniokosa T

Kan bUMA Ooccpop Marxun AcAT mTe

Puc. 2. Yposens ancopOriim MeTaboIMTOB HAa IOBEPXHOCTH MEeMOpPaH SPUTPOIINTOB CEPHIX TIOICHEH pa3HOTo BO3-
pacTa (B MPOIEHTaX IO OTHOLICHUIO K COAEPIKaHUIO ONPEeIEHHOr0 MeTabonuTa B miasMe kposu). TT' — Tpuniu-
uepunsl; XJI — xonecrepun; AcAT — acniapraramuHoTpancdepasa; AnAT — anannHamuHOoTpancepasza; [TTO — g

TIyTaMIITpaHchepasa

Fig. 2. The level of metabolites adsorption on the surface of erythrocyte membranes in gray seals of different age (as
a percentage relative to the content of a particular metabolite in blood plasma). TG — triglycerides; CH — cholesterol;
ASAT - aspartate aminotransferase; AIAT - alanine aminotransferase; GGTF — g - glutamyltransferase

3aMETHBI Pa3Mus B YPOBHIX aACOPOIMH OTAEIBHBIX CO-
eIMHEHNH SPUTPOIUTAMH OeTyXH M MOpCKOro 3aiina. Tak,
HalpuMep, 3HAYCHUS 3TOTO IIOKas3arelns Ui HEKOTOPBIX
(epMeHTOB (JIaKTaTIACTHAPOreHas3a, acrapTaTaMHHOTpaHC-
(epasza, KpeaTHHKMHA3a Y-DIIyTaMIITpaHcdepasa), oomero
OeJsika, KpeaTHHUHA, MOYCBOH KHCJIOTHI M TPUIIHLCPHIOB
OTJIMYAIOTCS B HECKOIIBKO Pas3.

W3yuenHsle HaMH cepble M TPEHJIAHJCKHE TIONCHH ObLIH
MIPEACTaBICHbl, IIaBHBIM 00pa30M, )KHBOTHBIMU B PaHHEM
MOCTHATAJIBFHOM IEpPHOAE Pa3BUTHUS — OT POXKJIEHHS 10 3a-
BEPIICHUA MOJIOYHOTO MUTAHMs. DTOT MEpPHOJ] 3aCIyKHBa-
€T 0co00ro BHUMAaHUs UCCIENOoBaTelel, TOCKOIbKY B 3TO
BpeMsl OCYIIECTBIIETCS MHTEHCUBHOE (HOpMOOOpa3oBaHHE
CTPYKTYPHO-(YHKIIMOHAIBHBIX CHUCTEM OpraHmisma. B 1e-
JIOM HauMEHbIIIasi HHTEHCUBHOCTH a/IcopOIK 0OHapyK1Ba-
€TCsl y HOBOPOXKJICHHBIX )KUBOTHBIX (pHC 2).

B nasbHeiieM, BO BpeMsi aKTUBHOTO IUTAHUS U K MOMEHTY
3aBEpPLICHHUS] MOJIOYHOTO BCKAPMIIMBAHHUS, YPOBEHb aJICOP-
Ommy OOJBITMHCTBA M3YYEHHBIX META0OIHUTOB M3MEHSETCS

HE3HAYNUTEIbHO, 33 HCKITIOYEHIEM TPUIVIMIIEPHIIOB U Y -TTy-
TaMHATpaHcepassl. YPOBEHb aCOPOINH TPUTITHLIEPUIOB y

seal are noticeable. For example, the values of this
index for some enzymes (lactate dehydrogenase,
aspartate  aminotransferase,  creatine  kinase,
y-glutamyltransferase), total protein, creatinine, uric
acid and triglycerides differ by several times.

The gray and harp seals that we studied were mainly
represented by animals in the early postnatal period
of development — from birth to completion of
nursing. This period deserves special attention by
researchers because at this time intensive formation
of structural and functional systems of the body
occurs. In general, the lowest adsorption intensity
is found in newborn animals (Fig. 2). Later, during
active feeding and by completion of nursing, the
adsorption level of most metabolites studied changes
insignificantly, with the exception of triglycerides and
Y - and glutamyltransferase. The level of adsorption
of triglycerides in newborn animals is 461%, and it
decreases to 321% by completion of nursing, while
exceeding the adsorption level of other metabolites

by more than 2 times. Y -glutamyltransferase in
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HOBOPOX/ICHHBIX )KUBOTHBIX cocTaBisieT 461% u cHIKaeTcst
10 321% x MOMEHTY 3aBEpIIEHUS] MOJIIOYHOIO BCKapMIIUBA-
HUSL, TIPY 3TOM TIPEBBIIIAs YPOBEHb aJICOPOLUH IPyTHX METa-
OommToB Oonee, ueM B 2 pasa.

Y - I'myramuntpancdepasa y HOBOPOXKICHHBIX TIONCHEH aJl-
copOupyercst Ha ypoBHe 155%, k KOHIly Tieprona HaOmoIe-
HUSl 9TOT TMOKa3arenb Bo3pactaeT 10 517%. OtMerum, 4to
COZICPIKAHUE YIIOMAHYTBIX MeTa0OJIUTOB B ILIa3Me KpOBU HE
MpeTCPNCBACT CTOJIb 3HAYUTECIIbHBIX W3MEHEHUH — KOHIICH-
Tpauuss TPUNNIMLEPUIOB OT POXKIACHUA [0 3aBEPLICHUS MO-

JIOYHOTO BCKApMIIMBAHUs CTaOWIbHA, aKTUBHOCTD Y - DIIyTa-
MUITpaHCc(epas3bl CHIKAETCS BTpoe. JTOT (aKT yKas3blBaeT
Ha TO, YTO IEPEHOC OPraHUYECKUX COEIUHEHHH Ha 3PUTPO-
nurax Oojiee M3MEHUYMBBIA M JAEMOHCTPATUBHBIA MpoLecc,
YeM CIBHI'M B COOTBETCTBYIOIIMX IOKa3aTessx IUIa3Mbl, a
TaK)Ke Ha y4YacTHE dPUTPOLMTOB B MOAJCPKAHUKM B Juara-
30HE HOPMBI KOHLIEHTPAIMHU PsJia BEIIECTB B IUIa3Me KPOBH.

B 6ornee mozgaeM Bo3pacte (3-5 ner) HabmromaeTcs MOBBIIIIE-
HHE YPOBHS aacopOIuy MeTabOIMTOB HA SPUTPOLUTAPHBIX
MeMOpaHax, MPHYEM OTMEUCHBI T€ JK& 3aKOHOMEPHOCTH, 4TO
U Ut OelyXd ¥ MOPCKOTO 3aiflia 3pesioro Bo3pacra — B 3Ha-
yntenbHON crenern (>100%) apcopOupyrorcest epMEHTH U
KOHEYHBIE IPOAYKTHI 0OMEHa, B HanMeHbIen (<25%) — rro-
K034, TPUIIIHLCPUIBI, XOIECTEPHH, IEKTPOIIHUTHIL.

IIpencraBieHHble 3/1€Ch NEPBBIE Pe3yabTaThl UCCIEAOBAHUS
AT®D y psiia BUAOB MOPCKHUX MIIEKOMTUTAIOIIUX MBI paccMa-
TPUBAEM Kak IpeBapUTeNIbHbIE, HYKAAIOIIUECS B IOTOJIHE-
HUU U yTouHeHUH. [103TOMY U OrpaHUYMUIINCh KOHCTaTalluen
(hakKTOB M HEKOTOPHIMHU TPEIIOIIOKCHUSIMH OTHOCHUTEIBHO
YpOBHEH a7copOIMU HEKOTOPHIX META0OIHUTOB Y KUBOTHBIX
pa3HbIX BHUIOB M Bo3pacTa. [lanbHeimne uccieqoBaHus
AT®D y MOPCKHUX MJIEKOMUTAIOMIUX MPEOoNIaraoT XapakK-
TEPUCTHKY YPOBHS aJICOPOIMHU Y )KUBOTHBIX PA3IMIHOTO (PH-
3HOJIOTHYECKOTO COCTOSTHHS M TIPU BO3ACUCTBHUAX (HAKTOPOB
Cpe/Ibl, YTO MTO3BOJIUT OLEHUTH POJIb APUTPOLIUTOB B IIPHUCIIO-
COOMTENBHBIX PEAKIUAX JAHHOMN TPYIITBI )KUBOTHBIX, B 4acT-
HOCTH, B PETYJISIIUU COCTaBa IJIa3Mbl KPOBH.

newborn seals is adsorbed at the level of 155%, by
the end of the observation period this index increases
to 517%. The remarkable thing is that the content of
the above metabolites in the blood plasma does not
undergo such significant changes — the concentration
of triglycerides from birth to completion of nursing

is stable, the activity of 7y -glutamyltransferase
decreases threefold. This fact indicates that transfer
of organic compounds on erythrocytes is a more
variable and demonstrative process than the shifts
in the corresponding plasma indices, as well as the
participation of erythrocytes in maintaining the
concentrations of a number of substances in the blood
plasma within the normal range.

At a later age (3-5 years), there is an increase in the
level of metabolite adsorption on the erythrocyte
membranes, and the same regularities were noted
as for the beluga and bearded seal of mature age —
enzymes and final metabolic products are largely
adsorbed (>100%), and lower (<25%) — glucose,
triglycerides, cholesterol, electrolytes.

Our results of studies on ATFE in a number of marine
mammal species are considered preliminary they
need to be supplemented and refined. Therefore, we
limited ourselves to ascertaining the facts and some
assumptions about the levels of adsorption of certain
metabolites in the animals of different species and age.
Further studies of ATFE in marine mammals suggest
the characterization of the adsorption level in animals
of different physiological conditions and under the
influence of environmental factors. Such studies
will allow evaluation of the role of erythrocytes in
the adaptive reactions of this group of animals, in
particular, in regulation of blood plasma composition.

CIHCcOK MCIIOIb30BaHHBIX HCTOYHUKOB / References

I'apeeB P.A. Bropas BaxHeimas GyHKIUSA SpATPOIUTOB // OU3NOIOTHYECKHE OCHOBEI 3I0POBOTO 00pa3a KU3HU:
Marepuaisl 4 cbe3na pusuomnoros Kazaxcrana. Acrana, 1999. C.111-115.

lapeeB P.A. ®yHaaMeHTaIbHBIC U TPUKIIATHBIE aCIIEKTHI aJCOPOIOHHO-TPAHCTIOPTHON (PYHKIIMU SPUTPOLUTOB //
3mopoBbe. Menumackas sxomorusi. Hayka. 2011. Ne 2 (45). C. 22-24.

Epoxura M.A. CopOumoHHas CIIOCOOHOCTh SPUTPOIMTOB MOPCKHX MIICKONHTAIOMNX // AKTyaJdbHBIE BOIIPOCHI

BeTepuHapHoi ononormm. 2016. Ne 1 (29). C.3-8.

36apckuit b.1., [lemun H.H. Pons spurporuroB B oomene OenkoB. M.: Menumunaa. 1949. C. 168.
Cohen C.M., Solomon A.K. Ca binding to the human red cell membrane: characterization of membrane preparations

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 1.

183



Zaitsev et al. The content of heavy metals in organs and tissues of the Caspian seal ...

and binding sites // J. Membrane Biol. V.29. 1976. P. 345-372.

Fulbright R.M., Axelrod D. Dynamics of nonspecific adsorption of insulin to erythrocyte membranes // J. of

Fluorescence. V.3, N 1. 1993. P. 1-16.

Gareyev R.A., Murzamadiyeva A.A., Sadykova H.M., Achmetova B.S., Fyzulina F.R. Technique of the analysis of
an output of glucose from blood into tissue // Biological motility: modern methods for studying. Pushchino. 1998.

P. 43-44.

Geraci J.R., Smith T.G. Functional hematology of ringed seals (Phoca hispida) in the Canadian arctic // J. Fish. Res.

Board. Can. V.32. 1975. P. 2559-2564.

Kumar D., Rizvi S.I. Erythrocyte membrane bound and plasma sialic acid during aging // Biologia. V.68, N 4. 2013.

P. 762-765.

Ridgway S.H., Simpson J.G., Patton G.S., Gilmartin W.G. Hematologic findings in certain small cetaceans // J. Amer.

Vet. Med. Assoc. V.157, N 5. 1970. P. 566-575.

3aiines B.®., Epmosa T.C., Tanacosa A.C.

CopepxaHue TsXKenbIX MeTannoB B opraHax u TkaHax Kacnunckoro
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The content of heavy metals in organs and tissues of the Caspian

seal (Phoca caspica, Gmelin, 1788)

Astrakhan State Technical University, Astrakhan, Russia

Beenenne. Kacnuiickoe Mope HE MMEET aHAIOIOB B MHpE.
OTO YHHMKaJIbHBIH BHYTPEHHUH OECCTOYHBIH BOZOEM, KO-
TOPBI HCHBITBIBAET HEMOCPEICTBEHHOE BIIMSHHUE PEYHBIX
CTOKOB, TPAHCHOPTUPYIOIIUX B CBOEM COCTAaBE Pa3IHUHBIC
3arpsI3HSIONIIE BEIIECTBA, B TOM YHCIIE U TSKEIBIE METAIIBI
(Yyiixo u Ilomosa, 2013). B Mopckue opraHu3MBbI OJITIO-
TAHTBHI MTOTIA/IAI0T Yepe3 MHUIIEBAPUTEIbHYIO WM JIbIXaTeIb-
HyI0 cuctembl. [loaTomy Haumbonbllee copepXaHue pTyTH,
KaJMusi ¥ CBHHI[a OOHApyXMBAeTCs NMPEHMYIIECTBEHHO B
MTOYKaX, TIEYEHH U JIETKUX THAPOONOHTOB, IIe aKTUBHO IIPO-
ncxonsIT oOMeHHbIe poriecchl. [loaToMy Ha OCHOBaHMH HC-
CJICIOBaHMH ATHUX OPTaHOB y Kacrmiickoro TioneHs (Phoca
caspica, Gmelin, 1788) MOXXHO CyaNTH O 3arpsA3HEHUN BOJO-
€MOB TSDKEJIBIMU MeTaiutamu (TM).

Marepuansl U Metoabl. OOpasubl NMPod  IMOMYYEHBI OT
MaBIINX KUBOTHBIX B pailoHe 0. Maislit JKeMuyXHBIH B pe-
3yJbTaTe HAYYHO-UCCIIEA0BATENbCKUX IKCIICAULINI B IEPHOST
2011 -2014 rr.

Omnpenenenne TM B opraHax M TKaHSAX MOTHOIINX TIOJICHEH
BBINOJHSAIN Ha Kaeape THAPOONOIOTHH U 00IIEH SKOTIOTHH
AT'TY meromoM atoMHO-aOCOPOLMOHHONW CHEKTPOCKOITHHU:
JUIL PTYTH HCTIONB3YSI aTOMHO-aOCOPOIMOHHBIN CIEKTPO-

Introduction. The Caspian Sea has no analogues in
the world. This is a unique internal drainless body
of water, which is directly affected by river runoff
transporting various pollutants, including heavy
metals (Chuiko and Popova, 2013). Pollutants get to
marine animal bodies through digestive or respiratory
systems. Therefore, the highest content of mercury,
cadmium and lead is found mainly in the kidneys,
liver and lungs of aquatic animals, where metabolic
processes are actively occurring. Therefore, based on
the studies of these organs in the Caspian seal (Phoca
caspica, Gmelin, 1788) one can estimate the degree
of the water body pollution with heavy metals (HM).

Materials and methods. The samples were obtained
from dead animals in the area of Maliy Zhemchuzhniy
Island as a result of research expeditions in the period
2011 —2014.

Determination of HM in organs and tissues of the
dead seals was carried out at the Department of
Hydrobiology and General Ecology of ASTU by
atomic absorption spectroscopy method: the atomic
absorption spectrometer RA-915+ with the add-
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Tabnmma. ConepskaHne TSHKEIBIX METAJUIOB B OpraHax M TKaHAX Kacnuickux Troneneit (2010-2014 rr.)

Table. Heavy metal content in organs and tissues of Caspian seals (2010-2014)

Hg, mr/kT cpIporo Beca Cd, Mr/kr cyxoro Beca Pb, Mr/kr cyxoro Beca
Hg, mg/kg wet weight Cd, mg/kg dry weight Cd, mg/kg dry weight
1-7 7-12 12-17 1-7 7-12 12-17 1-7 7-12 12-17
years years | years | years | years years | years | years | years
(n=5) (n=7) m=4) | =5 | (n=7) m=4) | (n=5) | (n=7) | (n=4)
2.58 1.69 2.46 5.05 5.67 7.28 2.39 1.93 112
[ouxu +0.24/ | £0.38/ | +0.44/ | +0.85 | +0.31 +2.68 | £0.86 | £0.05 | +0.38/
kidneys 1.72— | 1.14- 1.88- | /2.76- | /3.12- | /5.18- n.04- | /0.69- | 0.05-
3.53 2.38 2.63 9.04 9.22 8.89 407 315 299
3.64 4.19 5.18 2.64 2.28 3.45 197 1.87 1.76
[euens +0.44/ | £0.87 | =*1.1/ | £0.53 | +0.87 +0.1 +0.45 | £0.34 | +0.56/
liver 2.28- | /3.04- | 4.21- | /1.23-| /1.7- 12.07- 09- | /11- 0.79-
5.43 5.18 7.04 4.14 6.13 4.53 468 405 431
1.06 0.31 0.27 0.14 0.62 081 23 2.53 1.56
Jlerkue +0.13/ | £0.09/ | +0.08 | £0.11 | +0.13 +0.21 | £0.27 | £0.63/ | +0.6/
tungs | 0531 Ol A R0 0as | 0sa | st | 30| 0
' ) ) ) 1.35 3.01 3.99 ) 3.34
nOKO3K- 0.22 0.14 0.12 1.26 121 1.7 4.89 2.92 1.04
HBIMKUD | +0.04/ | £0.02/ | +0.03 | £0.18 | +£0.27 | +0.49 | +0.89 | £0.33/ | +£0.42/
subcutane- %‘ 125 00'0298' / %(;6' ni |/ 03'734 S| /0.8 | /3.12- | 1.93- | 0.75-
ous fat ' ’ ’ 4.15 ’ 2.76 7.36 5.05 243

metp PA-915+ ¢ mpucraskoii PI1-91 C, a g onpenenenus
KOHIICHTPAIINH KaJMHUs M CBHHIA — aTOMHO-a0CcOpOIHOH-
HBIIl CIIEKTPOMETP C 3JIEKTPOTEPMUUYECKON aTOMH3ALUEI
MI'A-915 M.

KOHHeHTpaHI/IIO KaagMusa U CBHHIIA B OpraHax W TKaHAX Ka-
CIIMICKOTO TIOJICHS OIIPCACIIAIN B MI/KT CyXOro B€cCa, a KOH-
HOCHTpalulo pTyTu B MI/KT CBIPpOT'O0 BEcCa. HOHy‘IeHHLIe pe-
3YJbTAaThbl NOABEPTaJIM CTATUCTUICCKOMY aHAJIU3Y.

Pesyabrarsl ucciaenosanuii. Ilpu onpenenenun ypoBHS
HAKOIUIEHUSI PTYTH U KaJIMUsI B Pa3JIMYHbBIX OPTaHaX KacIui-
CKUX TIOJICHEH OBUIM BBIAENEHBI CIECAYIOIINE BO3PACTHBIC
rpymmsl: 1-7 net, 7-12 net, 12-17 ner.

on device RP-91 C was used for mercury, and the
atomic absorption spectrometer with electrothermal
atomization MGA-915 MD was wused for
determination of cadmium and lead concentrations.

The concentration of cadmium and lead in the organs
and tissues of the Caspian seal was determined in mg/
kg of dry weight, and the concentration of mercury
— in mg/kg of wet weight. The results obtained were
analyzed statistically.

Research results. When determining the level of
mercury and cadmium accumulation in different
organs of the Caspian seals, the following age groups
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CpaBHUTENBHBIA aHAIN3 TOJTYYSHHBIX KOHIIEHTPAMH Ts-
JKEJBIX METAJUIOB B OpPraHax pa3HOBO3PACTHBIX KACITHHCKHX
TIOJIEHEH NPOAEMOHCTPUPOBAN CXOIACTBO B UX paclpesene-
HuH (Tabnuua).

HccnenoBaane 0CcOOCHHOCTEH KyMYJSIIMH PTYTH OpraHaMH
KaCITUHMCKOTO TIOJIEHS MOKAa3aJlo, YTO HauOONbINNE KOHIICH-
Tpalyy PTYTH OBIIN OTMEYEHBI B TIeUeHH. J|0CTaTOYHO BBICO-
KO€ COIEpXKaHUE PTYyTH B EUEHH y 0C00EH BCEX BO3PACTHBIX
TpyHI OOBSICHSIETCA TEM, YTO MEYEHb SBISETCS OCHOBHBIM
JIETIO TI0 HAKOTIJICHHIO PTYTH.

Panee, B 1998 romy, smouckue uccnenosareny (Ikemoto u ap.,
2004) npoBeny aHAIOTHYHOE HCCIIEN0BAHNE Ha KaCIHMHCKOM
TIoNeHe. Tak Kak KOHIEHTPALHIO PTYTH OHH BBIPaXKajld B MI/T
CYXOTO BEIIIECTBa, a HE CHIPOTO, KaK 3TO OBLIO CAENAaHO HaMH,
TO M3-32 OTCYTCTBHS KaKHX-JIMOO MONPABOYHBIX KOI(DPHIIH-
€HTOB HEBO3MOXKHO B TAaKOM ClIydae IPOBECTH KOPPEKTHOE
cpaBHeHUe. TeM He MeHee, COMIACHO MX JaHHBIM, KOHLIEHTPa-
LIUSL PTYTH B TIEUEHHU COCTABISLIA 85 MI/T CyXOi Macchl.

IToxoxue uccnenoBaHusl Ha KACIIMMCKOM THOJIEHE MPOBOAM-
quck ¢ 1992 mo 2001 . (3axaposa u z1p., 2007). O6HapyxeH-
HBI€ TOT/Ia KOHLIEHTPAIIUH PTYTH B IIEYEHN KACTTUICKUX TIOJIE-
HE# OBUIM HECKOJIBKO BBIIIE, Y€M B IOCIICIHEE BPEMs, XOTS
o0miass TEHACHIUS HE W3MEHMJIACh: CONEp)KaHHWe MeTaya
POCJIO TPOIOPIMOHAIBLHO BO3pacTy ocobeit. MUHUMAIBHOM
BO BCEX MCCJICOBAHHBIX IPyIINax Oblia KOHIICHTPAIHS PTYTH
B TIOZIKO>KHOM >KHPE KUBOTHBIX, HECMOTPS Ha TO YTO KHp 3a-
HUMAeT 3HAUYUTENBHYIO JOJII0 OT OOIIEro Beca TIOJEeHEH, 0Co-
OeHHO MJIaANINX Bo3pacToB (00bIUHO Oonee 45%). YKuposas
TKaHb HE 00JaJaeT CBOMCTBOM HM30HpaTe/IbHO HAKAIlIMBAaTh
PTYTh, €€ MOXKHO CUMTATh OJHUM M3 JISTIO PTYTH B OPTaHU3ME
C HEHACBIIIEHHOW U OTHOCHUTEIBHO HE3HAYMTENIbHON €MKO-
ctbio (Maios, 2009).

o mamaemM H.A. 3axapoBoit u np. (2007) xoHIEHTpamus
PTYTH B TIOJKOXKHO-KHPOBOU KIIETUATKE B3POCIBIX CAMOK CO-
crapisia B cpeqaeM 0,20 MI/KT, 9TO COTIOCTaBUMO C HAITIMHA
JAaHHBIMH.

IIpu onpeneneHny KONMYECTBEHHOTO COIEPKAHUS KaMUsI BO
BCEX MCCIEN0BAHHBIX OPraHax KaCIHUHCKOTO TIONEHS OTMeue-
HO, YTO HanOOJIBIIEr0 YPOBHS OH JOCTUTall B MOYKaxX — Op-
raHax BBIIEJICHHSA. DTO CBSI3aHO C TE€M, YTO MOYKH SIBIISIOTCS
IJIaBHBIM OOBEKTOM OHOJIOTMYECKOTO BO3JCHCTBUS KaJMHSI.
3nech KaaMuil OOHapy>KHBaeTCsd B COCTAaBE TaK Ha3bIBaeMO-
r0 METaJUIOTHOHEHHa — Oellka, Ul KOTOPOTO XapaKTepHO
BBICOKOE COZIEp)KaHNE CYAb(QrUAPHIBHBIX TPYIIT ¥ TSDKEITBIX
MetainioB. [1o 3Toit npuunHe axke Ipyu HEOONBIINX KOJIHYe-
CTBax 3TOT0 MeTajljia B Cpefie IMOCTOSHHO MPOUCXOAUT €ro Ha-
KOIUIEHUE HE TOJBKO B ITOYKAX, HO ¥ B OOJIBIIMHCTBE JPYTHX
OpI'aHoB.

were identified: 1-7 years, 7-12 years, and 12-17
years.

A comparative analysis of the concentrations of heavy
metals in organs of the Caspian seals of different age
showed similarity in their distribution (Table).

The research of peculiarities of mercury accumulation
in the organs of the Caspian seal showed that the
highest concentrations of mercury were detected
in the liver. A fairly high content of mercury in the
liver in the individuals of all age groups is due to
the fact that the liver is the main depot for mercury
accumulation.

Earlier in 1998, Japanese researchers (Ikemoto et al.,
2004) conducted a similar study on the Caspian seal.
Since they expressed mercury concentration in mg/g
dry weight, rather than wet weight, as we have done,
it was impossible to make a correct comparison in
that case due to the absence of any correction factors.
However, according to their data, the concentration of
mercury in the liver was 85 mg/g dry weight.

Similar studies on the Caspian seal were conducted
in 1992 to 2001 (Zakharova et al., 2007). The
concentrations of mercury found in the liver of
Caspian seals were at that time somewhat higher than
recently, although the general trend did not change: the
metal content increased proportionally to the animals’
age. In all the groups studied, the concentration
of mercury in the animals’ subcutaneous fat was
the lowest, despite the fact that fat accounts for a
significant proportion of the total weight of seals,
especially the younger ones (usually more than 45%).
Fat tissue does not have the ability to selectively
accumulate mercury; it can be considered one of the
mercury depots in the body with an unsaturated and
relatively insignificant capacity (Malov, 2009).

According to N. A. Zakharova et al. (2007), the
concentration of mercury in subcutaneous fat of
adult females was an average of 0.20 mg/kg, which is
comparable to our data.

When determining the quantitative content of
cadmium in the Caspian seal’s organs studied, it
was noted that it reached the highest level in the
kidneys (an excretory organ). This is due to the fact
that kidneys are the main object of the biological
influence of cadmium. Here, cadmium is found as
part of the so-called “metallothionein”, a protein
which is characterized by a high content of sulfthydryl
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CornacHo nanaeiM H.A. 3axaposoii u ap. (2007) makcumMas-
HOE COZIepXaHUe KaJMUs B TIEYEHH Y CAMOK U CaMIIOB TIONe-
Held npuxommics Ha 2000 rox. OHa 0OBSCHSIET 3TO TEM, YTO B
3T10T nepuof B Bogax CesepHoro Kacnust 3ameTHO yBenuuu-
JIach KOHIIEHTpanus Kaamus B 1,7 pa3 Ha (hoHe MpeecTBy-
rorux JieT. [1o cpaBHenuto ¢ nanasiMu H.A. 3axapoBoit u jip.
(2007) xoHIIEHTpaIKs KaJIMUS B HALIKX ITPO0aX 3HAYUTEIBHO
MPEeBBIIA0T MaKCUMabHbIH ypoBeHb 2000 roza, uro cBuae-
TEIIbCTBYET O OOJIBIIEM TEXHOT€HHOM 3arpSI3HEHUH.

o cpaBHEHUIO C MOYKAaMH U TIEYCHBIO KHPOBAsi TKAHb B 3HA-
YUTEIBHO MEHBLIEH CTENEHN aKKyMyJaupyeT kaaMuid. Eciu B
OTHOIIICHHUH TIEYCHU U MOYEK MOKHO TOBOPUTH 00 aKKyMYJIsi-
I[UM TOKCHKAaHTa, TO JUISl KUPOBOH TKAaHW NPUXOTUTCS] TOBO-
PUTH CKOpEE O NMACCHBHOM PACIPEACICHUH KaJMHUs, TO €CTh
HepepaclpeieNiCHNH KaJMUsI B OPIraHU3ME B IIOJb3y HEUYCHU
u mouek (Marog, 2009). H.A. 3axapoBa BeIsIBHIIA comepika-
HHE KaZIMUsI B JKHPE B3POCIBIX CAMOK TIONIEHEH B KOJIMIECTBE
0,30 mr/kr (zarabIe 1994 1). Hy)kKHO OTMETHTB, UTO B ITOCIIEI-
HHE TO/IbI B [IEJIOM YPOBEHb aKKyMYJISILIUU KaMUsI OpraHaMu
TIOJICHS 3HAYUTENBHO BO3POC, O UM CBUETENBCTBYIOT MOMTY-
YCHHBIE JITAaHHBIE.

KOHHGHTpaHI/ISI CBHUHIIA B OpraHax W TKaHAX JKUBOTHOI'O HE-
CKOJIBKO HHIKE, YC€M KaJMUs, YTO I'OBOPHUT O IMOBBINICHHBIX
AKKYMYJIATUBHBIX CBOMCTBaX KaJIMHs. CBI/IHGH, HC3aBUCHUMO
oT HyTefI NOCTYIJICHUS B OpraHu3M, CBA3bIBACTCS SPUTPOLIN-
TaMH. HO3TOMy CBHUHECLCOACPIKAIINEC COCANHCHUSA PA3HOCAT-
Cs1 KPOBBIO M HAKAIUIMBAKOTCS MPEKAC BCCTO B )KHpOBOﬁ TKa-
HU OPraHoOB, HAIIPUMEDP, B MMOYKAX U IMCYCHU. BO3MO)KHO, 9TO
0OBSICHSAET 06Hapy)K€HI/I€ HanOOJBIIMX 3HAUECHUI MeTalia B
HOI[KO)KHO-)KPIpOBOﬁ KJIETYaTKEe TIOJICHEH.

Hamm manHbie comoctaBuMbl ¢ aaHHbIMH H.A. 3axapoBoii
(2007). IIpu >TOoM OHa OoTMedYaeT, 4To B mepuoa ¢ 1992 mo
2000 rr. "Habmromanach TEHAEHLMS K CHIDKEHHUIO CBHHIA B
OpraHax M TKaHsIX KaCIHMUCKOTO TIOJICHS C He3HAYMTEIILHBIM
noBblieHreM ero B 2001 1.

B kpoBb nponnkaer Bcero 30-50% cBHHIA, TOCTYIMBIIETO
B JIBIXaTENIbHbIC MYTH, B CBSI3H C YeM MOXKHO TPEATIONOXKHUTD,
YTO 3HAYUTEINILHAS €0 YacTh OCENIAeT B JICTKHX.

IloxazaHo, 4TO conep’kaHUEe CBHHIIA BBIIIE B IOYKax, YeEM B
neyeHu. Bo3MOXKHO, 3TO CBA3aHO C TEM, YTO B COCTaBE COE-
JMHEHUH CBUHEI] CIIOCOOEH OTKJIIa IbIBATHCS B KIIETKAX M0Yey-
HBIX KaHaJblLEB, 00pa3ysl BHYTPHsACPHbIE BKIIOUSHUsS, TaK
KaK y MJICKOTIUTAOIIIX OCHOBHBIM ITyTEM BBIBEJICHUS CBHHIIA
U3 TKaHe# sBistoTes mouky (bokona, 2011).

YacTh cBHHLA, NOCTYIUBIIEIO C MUIIEH, NPEBpAILAcTCs B
XJIOPU W KOMIUIEKCHI C JKCTYHBIMH KHCIOTaMH, KOTOpPBIC
BCACBIBAIOTCA KaK TakoBblC. JKemub CTUMYNMUPYET TpaHC-

groups and heavy metals. For this reason, even at small
amounts of this metal in the environment, it constantly
accumulates not only in the kidneys, but also in most
other organs.

Zakharova et al. (2007) report that the maximum
content of cadmium in the liver in female and male
seals was found in 2000. She explains this by the fact
that during this period, cadmium concentration in the
waters of the North Caspian increased by 1.7 compared
to previous years. In comparison with Zakharova et al.
(2007), the concentration of cadmium in our samples
significantly exceeds the maximum level found in
2000, which indicates a greater man-made pollution.

Compared to kidneys and liver, fat tissue accumulates
much less cadmium. While a toxicant accumulation
can be stated with respect to the liver and kidneys, as
for the fat tissue, we would rather suggest the passive
distribution of cadmium, i. e. redistribution of cadmium
in the body in favor of the liver and kidneys (Malov,
2009). Zakharova found the cadmium content in the
fat of adult female seals in an amount of 0.30 mg/kg
(1994 data). It should be noted that in recent years, in
general, the level of cadmium accumulation by the seal
organs has increased significantly, as evidenced by our
recent data.

The concentration of lead in the organs and tissues
of the animals is somewhat lower than cadmium
concentration, which indicates increased accumulative
properties of cadmium. Lead, regardless the routes
of entry into the body, is bonded with erythrocytes.
Therefore, lead-containing compounds are carried by
blood and accumulate primarily in the fat tissue of the
organs, for example, in the kidneys and liver. Perhaps
this explains detection of the highest values of the
metal in the seals’ subcutaneous fat.

Our data are similar to the data of Zakharova (2007).
However, she notes that in the period from 1992 to
2000, the tendency to decrease lead in the organs and
tissues of the Caspian seal was observed, with a slight
increase in 2001.

Only 30-50% of lead entering the respiratory tract
penetrates the blood, and therefore, one can assume
that a significant part of it settles in the lungs.

It is shown that the lead content is higher in the kidneys
than in the liver. Perhaps, this is due to the fact that lead
in compounds can be deposited in the cells of renal
tubules, forming intranuclear inclusions, since kidneys
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MOPT CBUHIIA Yepe3 AUTENNH cir3ucTol obonouku (bokosa,
2011). Tem He MeHee B TIEUCHU KOHIIEHTPALMS CBUHIIA UMEET
HalMeHblIIee 3HaYE€HUE CPEM BCEX UCCIIEA0BAHHBIX OPraHOB.

CTONT OTMETHUTH, YTO YPOBEHb CBHHIIA B ITIEYCHH MIICKOIIU-
TAfOLIMX JOCTATOYHO HM3KUH IO CPaBHEHMIO C TAKOBBIMH,
OOHapy)KEHHBIMU Pa3HBIMH aBTOPAaMHM NPOLUIBIX JIeT. Tak, y
ATIOHCKHUX KOJUIET KOHLICHTPALMs CBUHIIA B TIEYEHH COOTBET-
ctBoBana 3HadeHuro — 0,006 Mr/r mwim 6 MI/KT CyX0oi Macchl
(Ikemoto et al., 2004), ato mouTw B 3 pa3a MPeBOCXOTUT HAIIIN
JTaHHBIE.

Ha ocHoBannu 000011eHNsT ypOBHEH KOHIIGHTPALMH TOKCHY-
HBIX TSDKEJIBIX METaJUIOB B OpraHax KacCIUMCKOTO TIOJEHS
MOXKHO PaCIOJIOKHUTH B CICAYIONIEM YOBIBAIOIIEM TOPSI/IKE:

Hg: neyenp>nouxku™> jerkue >xup;
Cd: moukm>TIeueHE>eTKHe >KUp;
Pb: sxup > nerkue > NOYKH > MEYEHb.

Heob6xoauMo OTMETHTB, UTO pacrpeneieHie OpraHoB U TKa-
HEH KaclMHCKOIO TIOJNEHS IO COAEP)KAHUIO KaJMUsl, BBISB-
JICHHOE SMOHCKMMH KOJUIETAMH, MMEET aHaJOTWYHYI0 TEH-
JISHIINIO, & Pa3Nu4rs OOHAPYKEHBI IO OTHOIICHUIO K PTYTH
u K cBuHIy. IIpy 3TOM PTYTh W CBHHEN HAKAIUTMBAIOTCS B
OOJIBIIICH CTETIEHH B TICYCHH; KaIMHUI — B Ioukax (Zaitsev and
Ershova, 2016).

Beicokne koHneHTpaumu prytd u kKagmus (6omnbure [11K) B
HCCIIE/IOBAaHHBIX OpraHax ObUTM 3a()MKCHPOBAHBI Y TIONCHEH
BO3pacTHOro mepuofa oT 1 roga mo 7 aer (3Ty rpymmy
COCTaBIISIIOT MOJIOAbIE OCOOM, Y KOTOPBIX IPOUCXOANUT
(hopMHpOBaHHE TTOJOBOM CHCTEMBI). 3aT€M B IOCIELYIOLINX
BO3PAaCTHBIX Tpynmax HaOrojanach HeKoTopas —oOrmas
TEHJICHIIMS K YMEHBLICHHWIO CONEpKaHus oOIied pryTH B
opraHax nccielyeMbIX )KUBOTHBIX. Habmonaemoe nonmxkeHne
YPOBHS HCCIEYEMOI0 METAJIa B MOCIEAYIOIUX BO3PACTHBIX
IpymnIax MOXKHO OOBSCHUTH TaKMMH (PU3HOIOTHYECKUMH
IpolieccaMy, KaK POJIbl, JIAKTALMs, SKeToqHas JUHbKa. Tak,
1o MHeHHI0 Watanabe u 11p. (1996), pozpl, akTaiws 1 JIMHbKa
SIBJISIIOTCSI BAYKHBIMU ITyTSIMU BBIBEJICHHS PTYTH U KaJMHS U3
OpraHU3MOB MOIOBO3PENBIX CAMOK TIONIEHEH.

B ommcanHy0 BbIIIE 3aKOHOMEPHOCTh HE YKJIAIbIBAETCS
JIMIIb TUHAMHKA aKKYMYJISLHHA PTYTH B IIEYEHU U KaJMHS B
MOYKaxX C BO3PACTOM KMBOTHBIX, UTO JIMIITHHUH pa3 TOKa3bIBAET
3¢ PeKTHBHYIO OapbepHYIO pabOTy 3THX OpraHoB. Bo3MoxHO,
9TO CBSI3aHO C TEM, YTO MIEUEHb U TOYKHU BBITOJIHSIOT (DYHKIIUEO
JIETEKTOPOB, (HUIBTPOB U TPaHC(HOPMATOPOB TOKCHYECKHX
BemiectB (Hemoma, 2005). Ilo muenmto H.B. Mensenesa
(2004) oTHOCHTENbHO JAPYTHX BHUAOB MJIEKOIUTAIOINX,
NPUCYTCTBUE KaJMUSI B MaKCUMAaJbHOH KOHIEHTpPAIUH

are the main way of lead excretion from tissues in
mammals (Bokova, 2011).

A part of lead that enters with food turns into chloride
and bile-acid complexes which are absorbed as such.
Bile stimulates transportation of lead through the
mucosa epithelium (Bokova, 2011). Nevertheless,
compared to all the organs studied, the concentration
of lead in the liver is the lowest.

It is worth noting that the level of lead in the liver
of mammals is quite low compared to that found by
different authors of the past. Thus, as indicated by our
Japanese colleagues, the concentration of lead in the
liver was equal to 0.006 mg/g or 6 mg/kg dry weight
(Ikemoto et al., 2004), which is almost 3 times more
than our data.

Based on the generalization of levels of toxic heavy
metal concentrations in Caspian seal organs, it is
possible to arrange the organs in the following
descending order:

Hg: liver > kidneys > lungs > fat;
Cd: kidneys > liver > lungs > fat;
Pb: fat > lungs > kidneys > liver

It should be noted that the distribution of organs and
tissues of the Caspian seal by the content of cadmium,
as detected by the Japanese colleagues, has a similar
tendency, and the differences are found with respect
to mercury and lead. In this case, mercury and lead
accumulate to a greater extent in the liver, and cadmium
— in the kidneys (Zaitsev and Ershova, 2016).

High concentrations of mercury and cadmium (more
than MPC) in the organs under study were recorded
in the seals aged 1 to 7 years (this group consists of
young animals with their reproductive system not yet
mature). Then in the subsequent age groups, there was
a certain general tendency to decrease in the content
of total mercury in the organs of the animals studied.
The observed decrease in the level of the metal under
study in subsequent age groups can be explained by
physiological processes, such as labor, lactation, and
annual molt. For example, according to Watanabe et al.
(1996), labor, lactation and molt are important ways of
excretion of mercury and cadmium from the bodies of
mature female seals.

The regularity described above does not cover only
the dynamics of accumulation of mercury in the liver
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B TICUCHU M IMOYKaAX CIYXUT HAOKa3aTCJIbCTBOM TOI'0, 4TO
MOCTYIUICHUE C HI/IIlIeﬁ — TJIaBHBIN IIyTb TPOHUKHOBCHUS
TOKCHKaHTa B OpraHu3M MJICKOIIUTAIOIIHNX.

[Ipu mpoBeneHNN CPaBHUTEIBHOTO aHAIN3a ObIIIM OTMEUCHBI
TECHBIE ITOJIOKUTEIBHBIE CBA3U MEXXKTY KOHIIEHTpAIUei pTyTH
B meueHH u Bo3pacToM (r = 0,977). T. Ikemoto u ap. (2004),
MIPOBO/ISL MCCJIC/IOBAHUSI HA PA3NIMYHBIX BHIAX TIONCHEH, B
TOM YHCIIE M Ha KaCITMICKOH Heprie, HabMonany Mo3UTHBHYIO
KOPPEJISILMOHHYTO CBSI3b MEXK/Iy HAKOIUICHUEM PTYTH B TIEUCHN
¥ BO3PACTOM U BBISIBUIIN CONPSHKEHHYIO KOPPEISIMIO MEXKITY
COZIepKaHWEeM PTYTH B MOYKAX W BO3PACTOM y OalKaibCKOI
HEPIIBI, KACITUHCKOTO TIOJIEHS U CEBEPHOTO MOPCKOTO KOTHKA.

[Ipn mpoBeneHMHM CpPaBHUTENBHOIO aHAINW3a OTMEYCHBI
TIOJIOXKUTEIbHBIE  KOPPEISIIMOHHBIE 3aBHCUMOCTH  MEXKITY
BO3pAacTOM M KOHIEHTpalmed kaaMus B modkax (r = 0,75),
nieyen (r = 0,88), B momkoxkaOM xupe (r = 0,87) u B Jerkux
(r = 0,96). [TomoOHBIC KOPPETSAIMOHHBIC 3aBUCHMOCTH OBLTH
ormmcansl H.B. Mensenersim (2004) 1ist 1a105KCKO# HEPITEL.

s cBUHIIA BBIABICHA OOparHas 3aBUCUMOCTh MEXKIY
BO3PACTOM TIONICHEH W YPOBHEM €ro axkKyMyJslid B
uccneayembix opranax (r = -0,97; r = -0,96; r = -0,98; r =
-0,77 nns modeK, TeYeHH, KUPE U JIETKUX COOTBETCTBEHHO)
(EpmroBa u nip., 2016).

‘YcraHOBIIEHA TOCTOBEpHAS MTOJIOKUTETbHAS KOPPEISIIHOHHAS
3aBHCHMOCTb, CBSI3BIBAIOIIAS COICPIKAHUE TSDKEITBIX METAIIIOB
B niedeHn U moukax (r = 0,91 mns xkagmus u pryta u r = 0,94
st cBuHIA). Mccnenys OalKkambCKyro HEpITy, KaCIIHHCKOTO
TIOJICHSI M CEBEPHBIX MOPCKHX KoTukoB, T. Ikemoto m mp.
(2004) Ttaxxke oOpamanu cBO€ BHHMAaHHEC Ha MOHOOHBIC
TTOJIOKUTEITBHBIC KOPPEIIIOHHBIC 3aBHCUMOCTH.

3axuiouenue. OnricaHHbIC BBIIIE JAHHBIE CBUJICTEIBCTBYIOT
0 Pa3ITUYHBIX CUCTEMaX HAKOILJICHUSI PTYTH, KaIMHsI U CBUHIIA
OpraHaM¥ M TKaHAMH KacIHMCKOTO TIONEHS. DTO 3aBUCHUT B
MEPBYIO Odepens OT MX (DYHKIIMOHAJIBHBIX OCOOCHHOCTEH,
a TaKXe OT CBOMCTB M3y4aeMoro meramia. Tak, B OpraHusm
JKUBOTHBIX M YeJOBEKa ATH METajUIbl TMOCTYHAaloT uepe3
JKEITyIOUYHO-KUIIIEYHBIN TPaKT, JbIXaTeNbHbIE MyTH U KOXKY.
IToaToMy MakcuMalibHasl aKKyMYJSIIUS PTYTH MPOUCXOIUT
B TCUCHM, KaJMHUS B TOYKAX, ABIIAIOMIMXCS OapbepamMul s
MIPOHUKHOBEHUSI 3HAYUTEIHHOTO KOJTMUECTBA PTYTH B APYTHE
OpraHbl ¥ TKaHHU KaCTIMHACKUX TIOJIEHEH, 8 CBUHIIA — B )KUPOBOM
TKaHHU.

and cadmium in the kidneys with the aging of animals,
which once again proves the effective barrier work
of these organs. Probably, this is due to the fact that
the liver and kidneys function as detectors, filters and
transformers of toxic substances (Nemova, 2005). In
the opinion of Medvedev (2004) on other species of
mammals, maximum concentration of cadmium in the
liver and kidneys serves as proof that the ingestion with
food is the main path-way of the toxicant penetration
into the body of mammals.

When conducting the comparative analysis, we noted
a close positive relations between the concentration
of mercury in the liver and age (r = 0.977). Ikemoto
et al. (2004) observed a positive correlation between
the accumulation of mercury in the liver and age in
various seal species, including the Caspian seal.
They also showed an associated correlation between
mercury content in the kidneys and the age of Baikal
seal, Caspian seal, and northern fur seal.

The comparative analysis also showed positive
correlation  dependencies  between age and
concentration of cadmium in the kidneys (r = 0.75),
liver (r = 0.88), subcutaneous fat (r = 0.87), and lungs
(r = 0.96). Similar correlation dependencies were
described by Medvedev (2004) for the Ladoga seal.

For lead, an inverse correlation was found between the
seals’ age and the level of accumulation in the organs (r
=-0.97;r=-0.96; r=-0.98; r=-0.77 for kidneys, liver,
fat, and lungs, respectively) (Ershova et al., 2016).

Significant positive correlation dependence between
heavy metal content in the liver and kidneys was
established (r = 0.91 for cadmium and mercury, and
r = 0.94 for lead). Studying the Baikal seal, Caspian
seal and northern fur seal, Ikemoto et al. (2004)
also drew their attention to such positive correlation
dependencies.

Conclusion. The data described above indicate various
systems of accumulation of mercury, cadmium and
lead by the organs and tissues of the Caspian seal.
This depends, first of all on their functional features, as
well as on the properties of the metal under study. For
example, these metals enter the body of animals and
humans through the gastrointestinal tract, respiratory
tract, and skin. Therefore, the maximum accumulation
of mercury occurs in the liver and cadmium in the
kidneys, both of which are barriers for the penetration
of substantial amount of mercury into other organs and
tissues of the Caspian seals, and lead — in the fat tissue.
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OmHEM W3 KITFOYEBBIX (PaKTOPOB, BIHSIOMKX Ha comuanb- | Genetic relatedness is one of the key factors that
HYIO CTPYKTYpY IOMYISAIUI PHIOOSTHBIX KOCAaToK, siBiseT- | define the social structure of fish-eating (“resident™)
cs reHeTHYecKoe poncTBo. Kocatku kuByT cembsimu, co- | killer whales. Killer whales live in families consisting
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CTOSIIMMU U3 OJIM3KHUX POJCTBEHHHWKOB 10 MaTepUHCKOU
nuHuK (CaMKH, €€ TIOTOMCTBA W MOTOMCTBa €€ jodepei).
UsneHbl 0JJHOH CeMbH BCE BpeMsi IPOBOIST BMECTE U UMEIOT
CHJIbHBIE CTAOWIIbHBIE COLMANIbHBIE CBSA3M B TEUCHUE BCEU
xu3uu (Bigg et al., 1990, Matkin et al., 1999, Ivkovich et
al., 2010). CounanpHble CBSI3H MEXIY CEMbSIMHU TaKXe BO
MHOT'OM 3aBHCST OT CTEIEHM POJCTBA MEXIY HUMH. binz-
KOPOJICTBEHHBIE CEMbU OTHOCATCS K OJHOMY IUIEMEHH U
HPOBOJAT BMecTe OoJbllle BPEMEHH, YeM HEPOJCTBEHHBIC
CEMbH, KOTOPBIE OTHOCSTCS K pa3HbIM mieMeHaMm (Parsons
et al., 2009). OnHako HeJaBHHUE HCCICIOBAHMS TOKa3aly,
YTO COLIMAIBHBIE CBA3H MEXAY CEMBbSIMH U3MEHYMBHI U HE
BCET/Ia KOPPEJIMPYIOT C TeHETHUECKUM poACcTBOM. Colmab-
HBIE CBSI3M MOTYT 3HauMTEJIbHO BapbUPOBAaTh BO BPEMEHHU
(Ford, Ellis, 2002). CembH, KOTOpbIE 4aCTO KOHTAKTHPYIOT B
OJIMH TOJI, Ha CIIEAYIOIIUIT rOJl MOTYT BOOOIIE HE KOHTAKTH-
poBarb. HekoTopble ceMbH MPaKTUYECKHA HE KOHTAKTHPYIOT
C APYTHMH CEMbSIMH, J1aXe ¢ OJIM3KOpoACcTBeHHbIMU. U Ha-
000pOT, HEPOJICTBEHHBIE CEMBU MOTYT ()OPMHUPOBATH CHIIb-
HbIE COLMANIbHBIE CBSI3M APYr C ApyroM. Takum oOpazom,
COLIMAJIBHBIE CBSI3M 3HAYUTEILHO BAPHUPYIOT MEKIY CEMb-
SIMH BHE 3aBUCHMOCTH OT cTenienu ponctia (Ivkovich et al.,
2010). Beisenenue (GakTopoB, BIUSIONIMX HA COIMAIBHBIC
CBSI3U PBIOOSIIHBIX KOCATOK, — aKTyaJIbHBIH Hay4HBIH BO-
npoc. OnuH u3 Takux (GakTopoB — YUCIO CaMIOB B CEMbE
(Ivkovich et al., 2010). Cembu ¢ GOJBIINM YHCIOM CaMIIOB
pexe KOHTaKTUPYIOT C JPYTUMHU CEMbSIMUA U MOTYT HE UIMETh
CBsI3€il JasKe C POJCTBEHHBIMH CEMbSIMHU.

B nmannHoii pabote MBI HccienoBaiy, Kak pa3nuyHbe (ak-
TOPBI — THIT aKTUBHOCTH, YHCIIO CAMIIOB B CEMbE H POICTBO
— BIHUSIOT HA COLIMAJIBHBIE CBSI3H MEXKIY CEMBSIMH KOCATOK.
JJ1st 5TOro MBI TIOCTABUIIH CJICYIOIINE 3a0auH:

1. OHGHI/ITL, KaK U3MCHAIOTCS KOHTAKTBI MCXKIAY CEMbSIMU
IpU pa3HbIX TUIIAX aKTUBHOCTHU.

2. OLIEHUTDH KOPPEIIAIHIO MKy YUCIOM CaMIIOB B CEMbE U
M3MEHUYNBOCTBIO CBSI3€H CEMBbH IIPH Pa3HBIX THIAX aKTHB-
HOCTH.

3. O].IeHI/ITB BJIMAAHNUC POACTBA HAa UBMCHYUBOCTDH CBsI3eH npu
Pa3HbIX THUIIAX AKTUBHOCTH.

Marepuan ObuT coOpaH B ABauMHCKOM 3anuBe KamuaTku
(Tuxwii okean) B netHue Mecsip 2005-2011 rr. Habmonenust
3a rpynmnamM KOCaToK MPOBOAUIINCH C PE3UHOBON MOTOPHOM
noaku. [pymmod Mbl Ha3bIBAIM 0COOEH Ha pPACCTOSIHUU
MeHee 10 KopmycoB ApYyT OT Japyra, KOTOpbI€ JBIKYTCS B
OJTHOM HAIIPaBJICHUW U TMPOSBISIOT OJWH TUI aKTUBHOCTH.
Msr dotorpadupoBanu ocobeil B KaxIOi Tpylme W MmpH
9TOM OIPECIISUIA TUI AKTUBHOCTH, OOIIUHN JJIs BCEX TPYIIIT
B aKBaTOpWU. Bcero Mpl BBIIEISUIA TPU TUIIA AaKTUBHOCTH:

of close maternal relatives (female matriarch, her
offspring and offspring of her daughters). Members
of the same family spend all their time together and
have strong stable social bonds throughout their entire
lives (Bigg et al. 1990, Matkin et al. 1999, Ivkovich et
al. 2010). Associations between families also depend
on the relatedness between them. Closely related
families belong to the same pod and spend more time
together than unrelated families from different pods
(Parsons et al. 2009). However, recent studies have
shown that the social bonds between families are
variable and not necessarily correlated with genetic
relatedness. Social bonds can vary considerably over
time (Ford, Ellis 2002). Families that actively contact
in one year may have no contact in the following
year. Some families have few contacts with any other,
even closely related, families. In contrast, sometimes
unrelated families form strong social bonds with each
other. Thus, social bonds vary significantly between
families, regardless of the degree of kinship (Ivkovich
et al. 2010). What factors influence the social bonds
of fish-eating killer whales is an important scientific
question. One of these factors is the number of males
in the family (Ivkovich et al 2010). Families with
more males contact other families less frequently and
may have no social bonds even with related families.

In this study we investigated how different factors
— type of activity, number of males in the family
and relatedness — influence associations among
killer whale families. For this, we set the following
objectives:

to assess how the contacts between families vary
across different types of activity;

to assess the correlation between the number of males
in the family and the variability of family associations
during different types of activity;

assess the impact of kinship on the variability of
associations during different types of activity.

The data was collected in Avacha Gulf, Kamchatka
(North Pacific) in the summer months of 2005-2011.
Killer whale groups were observed from an inflatable
motor boat. To be defined as a group, we considered
animals within less that 10 body lengths from each
other, moving in the same direction and showing the
same type of activity. We photographed animals in
each group and identified the type of activity shared
by all groups within our view. We discerned three
types of activity:
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1. HepeMemeHHe — I'pyIIbl IEPEMEUIAIOTCA B OMPCACIICH-
HOM HallpaBJICHUH, B PEAKUX CIIy4dasiX OCTaHABJIMBAsAChH Ha
BpeEMsl, 3aBUCasd y MOBEPXHOCTH. OCTaHOBKH MBI HE CTajIu
BBIJICIIATH B OTHGJ’ILHHﬁ THUIT aKTUBHOCTHU (OTZ[LIX), T. K. CO-
CTaB I'pyIIl KOCATOK IIPU 3TOM HE U3MCHSJICH.

2. OX0Ta — MOUCKOBO-OXOTHUYbSI aKTUBHOCTB, ITPH KOTOPOU
KOCATKU KOPMATCS HJIM CMEIIAIOTCS MEXKY MECTaMU OXOTBI.

3. CouumanbHasi aKTHBHOCTb — IpPU KOTOPOH KOCATKHU
MPOSIBIISIIOT ~ COITMANIEHOE, WrpoBOoe M (KaKk IPaBHIIO)
COIIHAIBLHO-IIOJI0BOE MMOBEICHHE.

ﬂf[f{ ONPECACIICHUA WHIAWBUAYAJIBHOTO COCTaBa T'PYIIT MbI
UCIIONIb30BANI MeToAMKy (oronaeHTHdukamuu. Kaxmyro
KOCAaTKy Mbl y3HaBaJlU UHAUBUIAYAJIbHO IO €CTCCTBCHHBIM
METKaM: (bOpMe CCIJIOBHHOTO IISATHA, CIMHHOTO IIJIaBHUKA
u nipamam Ha tejie. [locine naeHTuGUKAIUU MbI OTIPEACIISITH
CeMEHHYI0 NPUHAMICKHOCTh 0CO0OM MO0 0a3e HAaHHBIX
npoekra FEROP. Beero B ananu3 Bomwio 220 oco6eit u 30
ceMel KocaToK.

st Toro 4YroOBI OLEHUTH CHIIy COLUHAIBHOH CBS3H
MEXIy CEMBSIMH KOCAaTOK, MBI OIICHWBAJIH KaK YacTO OHHU
KOHTaKTUPYIOT. CONMaIhbHBIM KOHTAaKTOM MEXIY CEMBSIMHU
MBI CYUTAIH, KOTJ]a KOCATKU U3 IByX CeMeH OBLIM OTMEUCHBI
B OJTHOM TpyTIIe 3a ICHb HaOmoneHuit. [lanee B mporpamMme
Socprog 2.5 (Whitehead 2004) MBI paccUnTBIBa N HHICKC
cBs3u (simple ratio index, SRI) anms kaxmoi mapel ceMeid.
Wnpexke cBs3u uamensiercss ot 0 1o 1 u orpaxaeTr aoiio
BpPEMEHH, KOTOPYIO IBE CEMBH ITPOBOIMIN BMecTe. IHIEKCHI
CBSI3M U KaXJOW Maphl ceMe OBUIM PacCUYUTaHBI IPH
pPa3HBIX THIIAX aKTUBHOCTH. MaKCHMalbHOE 3HAUYCHHE
nHAekca SRImax mokasbIBaeT caMyro CHIIBHYTO CBSI3b CEMBH
(TO ecTh oTpaxkaeT BpeMs, MPOBEACHHOE C TOH CEMbEH, C
KOTOpOI OHA YaIle BCET0 KOHTaKTHPOBAIa).

Cpennue 3HaueHus uHaekca SRI nocrosepHo pazianuanuchk
MEXJy BCEMH THIIAMH AKTHBHOCTH (TecT BuikokcoHa:
colMaigbHas AaKTUBHOCTh VS mepeaBmkeHue, p<0.05;
conuaibHasi akTHBHOCTB Vs 0x0Ta, p<0.05; mepeaBmxenue
vs oxora, p<0.05). B cpenHem cembu damie BCEro
KOHTaKTHPOBAJIU TPH COLUAIBHON akTUBHOCTH. IIpu 3TOM
MaKCHMallbHble 3HayeHusi umHAekca SRImax nocroBepHO
pa3NnuyaIuCh TOJIBKO MEXIY COLMAIbHOM aKTHBHOCTBIO U
OXOTOM: NPH COLMAJIbHOM aKTUBHOCTHU 3TH 3HA4YEHHsI OBLIH
JIOCTOBEpHO BbIIIe (TecT Bunkokcona, p<0,05). SRImax
ceMell INpH TepenBIKEHHH 3aHUMAald MPOMEXKYTOYHBIE
3HAQUEHHs MEXIy OXOTOW M COLHUAIbHOH aKTHBHOCTBIO:
JIOCTOBEPHBIX pas3nuuuii B 3HadeHHsXx SRImax Mexay
NepeIBKEHUEM U IPYyTUMH THIIAMH aKTHBHOCTH He OBLIO
o0OHapysxeHo (TecT Bunkokcona, p>0.05 11t 060uX TeCTOB).
Takum 00pazoM, ceMbu OOJbIIE BCErO0 KOHTaKTHPOBAIH

Travelling — groups move in a specific direction.
Group resting, when the groups floated on the surface
for a short time, was pooled together with travelling,
because group membership did not change during
these short stops.

Foraging — activity when killer whales feed or move
between feeding attempts.

Socializing — activity when killer whales perform
social, sexual behavior and play.

To identify the individuals within groups, we used
the method of photo-identification. We recognized
each killer whale by its natural markings: shape of the
saddle patch, dorsal fin and scars. After identifying
individuals, we defined their family membership
using the database of FEROP project. In total,
220 individuals from 30 families were used for the
analysis.

To estimate the strength of association between
killer whale families we assessed how often did they
contact. As a social contact between families, we
considered killer whales from two families being
photographed in the same group at least once during
the day. We calculated the simple ration index (SRI)
of associations between each pair of families using
Socprog 2.5 (Whitehead 2004). The simple ratio index
varies from O to 1 and reflects the amount of time
two families spent together. Association indexes for
each pair of families were calculated during different
types of activities. The maximum value of the index
indicates the strongest bond of a family (i.e. reflects
the amount of time spent with a family it contacted
most often).

The average values of SRI differed significantly
between all activity types (Wilcoxon test: socializing
vs travelling p<0.05; socializing vs foraging p<0.05;
travelling vs foraging p<0.05). On average, families
contacted most often during socializing. The maximum
values of SRI were significantly different only
between socializing and foraging: during socializing
these values were significantly higher (Wilcoxon
test, p<0.05). Maximum SRI values during traveling
were intermediate between those during foraging
and socializing and did not differ significantly from
them (Wilcoxon test, p>0.05 for both comparisons).
Therefore, families contacted most often during
socializing, but some families had strong social bonds
during travelling. During foraging families contacted
rarely and did not form strong associations.
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npu COHHaHLHOﬁ AKTUBHOCTHU, HO HCKOTOPLIC CEMbU UMCIIU
CUJIbHBIC CBS3U TPU TNECPECABUKCHUMU. HpI/I OXO0TC CEMbHU
KOCAaTOK PEAKO KOHTAKTUPOBAJIUW W HC OGpaSOBLIBaJ'II/I
CHIIBHEIX CBSI3€H.

Mpbl OOHApYXWIH OTPHULATENBHYIO KOPPEIALHUI0 MEXITy
YHCJIOM CAaMI[OB B CEMbE W MaKCHMAaJIbHBIMHU 3HaYCHUSIMH
nHAeKca cBs3u SRImax mpu KopMIIeHHH U TTepeIBUKCHUN
(xoppemsanusa Crimpmana, p<0.05 rs=-0.61 s nepensike-
Hust; p<0.05 rs= -0.52 mus xopmienws). i connaabHON
AKTUBHOCTH He OBLIIO OOHApPYKEHO TOCTOBEPHOM KOppems-
UM MEXJLy YUCIIOM CaMIIOB M MaKCHMaJIbHBIMHU 3HAYCHUS-
mu nHAekca SRImax (xoppemstuus Crmpmana, p>0.05 rs=
-0.2). Takum obpa3oM, IMpH KOPMIICHHH U MEPEIBIKEHUN
CEMbBH C OONBIINM YHCIOM CaMIIOB PeXe KOHTAKTHPYIOT C
JOPYTHMH, a TIPH COLUAIbHON aKTHBHOCTH OHH KOHTaKTHPY-
0T C APYTHMH TaK XK€ 9acTO, KaK U OCTAIbHBIC CEMbH.

IIpn Bcex Tumax axkTHBHOCTH CEMbH AOCTOBEPHO 4Yallle
KOHTaKTHPOBAJIM BHYTPH IUIEMEHH (C POJACTBEHHBIMH
CeMbsIMH), YeM Mexay miemenamu (p<0.05, tect Manreins
JUISL K&)KIO0TO U3 THITOB aKTHBHOCTH).

Pacmpenenenust nnaexcoB cBs3u SRI mMexny cempsiMu U3
pa3HBIX MIeMeH (KOHTAKThI TOJIBKO HEPOACTBEHHBIX CEeMEi)
JOCTOBEPHO pa3iyalinuChb MECKAY TUIIAMU AKTUBHOCTH!
0OJIbIIIE BCETO HEPOJACTBCHHBIC CEMbH KOHTAaKTHUPOBAJIU BO
BpEMA COHHaHBHOﬁ AKTUBHOCTH, 4 MCHBILIC BCCTO — BO BpEM
nepenswkenus (Kpurepuii Jlanna: corpanbHast akTHBHOCTD
vs mepensmwkenue, p<0.05; comnumanbHas aKTUBHOCTH VS
oxota, p<0.05; mepensmxenue vs oxora, p<0.05). Cpssu
BHYTPH IUIEMEH (TOJBKO POACTBEHHBIE CEMBH), HA00OOPOT,
HE HMMEJIM JOCTOBEPHBIX Pa3IMUUil MEXIy COLUaIbHOU
akTUBHOCThIO U mepeasuxenueMm (Kputepuii Jlanna:
conyagbHas akTUBHOCTS VS iepensmwxkenne, p>0.05). U npu
COHHaHBHOﬁ AKTUBHOCTHU, U NIPU MEPECABUIKCHUUN 3HAYCHUA
nnaekca SRI BHYTpH TuIeMeH OBITHM OMHAKOBO BBICOKUMHU
1 JJOCTOBEPHO OTJIMYAIHCH OT Oojiee HU3KKMX 3HaueHu SRI
BHYTpHU IIJIEMEH Ipu oxoTe. To ecTh poACTBEHHbIE CEMbH
MEPEMEIIAIOTCA U 3aHUMAIOTCSI COI[MATbHOW aKTHBHOCTBIO
yaie BMecTe, a OXOTITcA yale 1o oraensHocTy (Kpurepuit
JlanHa: conuanbHas aKTUBHOCTH Vs oxota, p<0.05;
nepenBwkeHne vs oxota, p<0.05).

[Ipn oxote n conuanbHOI aKTUBHOCTH paclpe/ielieHHe NH-
nekcoB SRI He ommmuanock ot ciywaitHoro (p>0.05, Tect
n3beranus/npeanodreHus, Socprog 2.5). To ectb mpu co-
[MAJIbHON aKTUBHOCTH, TaK e KaK ¥ IIPU 0X0Te, y ceMeil He
ObUIO HMKAKUX MPEAIIOYTCHUH B KOHTaKkTaxX. Boicokue 3Ha-
yeHus uHjekcoB SRI npu conuanbHOW aKTUBHOCTH FOBOPSIT
TOJIBKO O BBICOKOHM 4acTOTE KOHTAKTOB MEXIY CEMbSIMH B
nesioM. HarpoTus, npu mepenBmkeHHH HEKOTOpPBIE CEMbH
(opMupOBaM CTaOWIIBHBIE ONTOBPEMEHHbBIC CBS3U, WU

We found a negative correlation between the number
of males in the family and the maximum values
of SRI during foraging and travelling (Spearman
correlation, p<0.05 rs= -0.61 for travelling; p<0.05
rs=-0.52 for foraging). During socializing, there was
no significant correlation between the number of
males in the family and the maximum values of SRI
(Spearman correlation, p>0.05 rs= -0.2). Therefore,
during foraging and travelling families with more
males contact with others less frequently, while
during socializing they contact at the same rate as
other families.

During all types of activity, families contacted
significantly more often with families from the same
pod, than with families from other pods (p<0.05,
Mantel test for each activity type).

Distribution of SRI values between families from
different pods (contacts of unrelated families only)
differed significantly between types of activity:
unrelated families contacted most often during
socializing and least often — during travelling (Dunn’s
test, socializing vs travelling p<0.05; socializing vs
foraging p<0.05; travelling vs foraging p<0.05).
On the contrary, associations within pods (related
families) had no significant differences between
socializing and travelling (Dunn’s test, socializing
vs travelling p>0.05). Both during socializing and
travelling SRI values within pods were high and
differed significantly from the lower SRI values
during foraging. Thus, the related families usually
travel and socialize together, but forage separately
(Dunn’s test, socializing vs foraging p<0.05;
travelling vs foraging p<0.05).

During foraging and socializing, the distribution
of SRI values did not differ from random (p>0.05,
preference/avoidance test, Socprog 2.5). Therefore,
families had no preferences in their contacts
during both socializing and foraging. High values
of SRI during socializing reflect the high contact
rate between families in general. On the contrary,
during travelling some families formed stable
long-term associations, and the distribution of SRI
indexes differed significantly from random (p<0.05,
preference/avoidance test, Socprog 2.5). This means
that some families had preferences in social contacts
during travelling, although on average the contact
rates and SRI values during travelling were low.

In sum, our results demonstrated that social
associations in killer whale community vary across
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pactpeaenenue unjaekcoB SRI omnyanock ot ciiyyaitHOro
(p>0.05, tect u3beranus/npennourenusi, Socprog 2.5). To
€CTh OT/ACNBHBIC CEMbH TIPH MEPEABMKCHUH UMEITH PE/IIIo-
YTEHHUS B COIIMAITBHBIX KOHTAKTaX, XOTS B CPEIHEM 3HAUCHHUSI
uHaekcoB cBsi3u SRI npu nepeaBrkeHNN ObLTH HU3KHMH H
CEMbH PEIKO KOHTAKTHPOBAIH C IPYTUMH CEMbSIMH TIPH TIe-
PEIBHKCHHU.

TaxuMm 00pa3oMm, HaIllK PE3yABTAThI TOKA3aH, YTO COLUAIIb-
HBIC CBS3U B COOOIECTBE BAPHUPYIOT MPU PA3HBIX THUIAX
akTUBHOCTHU. [IpH conManbHON aKTHBHOCTH CEMbH KOCATOK
MHOTO KOHTAaKTHUPYIOT, (POPMUPYSI CBS3H KaK BHYTpPH, TaK U
MeXIy IemMeHamu. IIpum Bcex TuUIax akTUBHOCTH CEMbH
OoubIIIe BpeMEHH MIPOBOAST C POIACTBEHHBIMHU CEMBSIMH, YEM
C HEpOACTBEHHBIMU. HeponcTBeHHbIE CEMbU OOIIBIIIE BCETO
KOHTaKTHPYIOT IMEHHO NIPH COIMAIbHOM akKTHBHOCTH. Be-
POSITHO, COLMaNbHAs aKTHBHOCTh WIPAEcT BaKHYIO PONb B
MOAJIEPKAHUH COLUAIBHON IEJTOCTHOCTH COOOIIECTBRa.

W3BecTHO, 4TO COIMAIbHBIE CBSI3M B COOOIIECTBE PHIOOSI-
HBIX KOCaTok y OeperoB KaHasibl H3MEHSIOTCS B 3aBHCHMO-
CTH OT OOMJINSI UX OCHOBHOM 100bIuM — yaBban (Foster et
al., 2012). [Tpu GONBIION YNCICHHOCTH YaBBIYH COITHAITB-
Hasi ceTh coo0IIecTBa KOCAaTOK CTAHOBUTCS IUIOTHEE, COLHU-
aJIBHBIE CBS3M — CHJIbHEE, U MIX YUCIIO Bo3pacTaeT. B rompl ¢
MaJIOH YHCIIEHHOCTHIO YaBbIUU CBS3H CTAHOBSTCS clabee, U
UX 9HCIIO MagaeT. Buaumo, 3Tv M3MEeHEHHs HarpsIMyTo CBS-
3aHBI C TE€M, KaKOi THII aKTHBHOCTH IIpeo0iIagaeT IpH J0-
CTaTKe/HeJO0CTaTKe MHIIEBLIX pecypcoB. Tak, OromkeT Bpe-
MEHH PBHIOOSITHBIX KOCAaTOK ABaYNHCKOTO 3aJIBA 3aBHCUT OT
obmmust nmococst (Haraiummk, 2009): mpu BBICOKOH YHCIIEH-
HOCTH JIOCOCSI KOCaTKu OoJbllle BpEMEHH TPaTsT Ha COLH-
AIBHYI0 aKTHBHOCTb M MEHbIE Ha 0X0Ty. IlockonbKy mpu
COIIMAJIbHOIN aKTHBHOCTH KOCAaTKH KOHTAKTHUPYIOT OoJbIle,
YeM BO BPEMSI OXOTHI, TO COIIMAIBHBIE CBS3H B TO/BI OOMITHS
n00b19M OyIyT cHiIbHEE, YEM B TOABI €€ HEAOCTaTKa.

Ywucio CaMIIOB B CEMbBE HC BJIMACT HAa KOHTAKTbl CEMbU IIPU
COLIMAJILHOM aKTUBHOCTH. IIpu nepenBu>keHUH M KOpMIe-
HUM HA000POT — YeM OOJIbIIIe CAMIIOB B CEMbE, TEM MEHbIIIE
OHA KOHTAKTUPYET C APYTMMH CEMbIMU. BeposTHO, caMLbl
COCTAaBJIAIOT OOJIBIIYIO KOHKYPEHIIMIO IPH OXOTE Ha JIOCOCH.
PeI[KI/Ie KOHTAKThI C CEMBbsIMHU C 6OJ'H)IHI/IM YHUCJIOM CaMIIOB
IIPU OXOTE IO3BOJISIIOT OCJIA0UTh KOHKYPEHIHUIO 3a IHIle-
BBIE PECYpCHI BHYTPH COOOIIECTBRA.

JanHoe mccnemoBanne OBUIO TPOBEACHO MPU MOANEPIKKE
Poccuiickoro ®onna ®@ynnamentanbHbix WccnenoBanuid,
rpaaT Ne 15-34-20392; O6mectBa Coxpanenuss Kutos u
Henbdpunor (WDC); the Rufford Maurice Laing Foundation.

activity types. During socializing, families contact
frequently, forming social bonds both within and
between families. During all types of activity
families spend more time with related families, than
with unrelated. Unrelated families contact most
often during socializing. Apparently, socializing
plays an important role in the social cohesion of the
community.

It is known that social associations in the community
of fish-eating killer whales off the Canadian coast
change depending on the abundance of their main
prey — Chinook salmon (Foster et al. 2012). When
the abundance of Chinook salmon is high, the social
network of killer whale community becomes tighter,
social bonds become stronger and their number
increases. During years with low abundance of
Chinook salmon, the bonds become weaker and their
number decreases. Apparently, these changes are
directly linked to the prevailing activity type during
high/low salmon abundance. For example, the time
budget of killer whales from Avacha Gulf depends
on the abundance of salmon (Nagaylik 2009): when
the abundance is high, killer whales spend more time
socializing and less time foraging. As killer whales
contact more often during socializing than during
foraging, the associations will be stronger in the
years of higher prey abundance.

The number of males does not affect family contacts
during socializing. In contrast, during travelling
and foraging the families with more males contact
with others less frequently. Probably, males compete
more during foraging on salmon. Rare contacts with
families with more males during foraging allow
reduction in food competition within the community.

This study was supported by the Russian Fund for
the Fundamental Research, grant Ne 15-34-20392;
Whale anf Dolphin Conservation; the Rufford
Maurice Laing Foundation.
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KaraHosa H.B.

YpoBeHb (pubpuHOreHa n Bpemsi CBepTbiBaHUA KPOBU KaK KpUTepumn
AWHAMUKU TPeXMeCcAYHOMN NOoCneoTSIOBHOM aganTtauumn adanumH
(Tursiops truncatus ponticus Barabash, 1940) Kk ycnoBusam HeBOnu

®DoHJ CONEHCTBUSA COXPAHEHUIO MOPCKUX MileKkonmuTatonnx «DoHy apysei 6antuiickoit Hepmby. CaHKT-
[etepOypr, Poccus

Kaganova N.V.

Fibrinogen level and blood clotting time as a criterion of the
dynamics of bottlenose dolphins (Tursiops truncatus ponticus
Barabash, 1940) after three month adaptation to captive environment

Foundation to promote the conservation of marine mammals “ Foundation of Friends of the Baltic seals .” St.
Petersburg, Russia

I[CJ'IBq)I/IHLIBYCHOBI/IﬂX HEBOJIU NOABCPrarOTCs MMOCTOAHHBIM In Captivity’ dolphins are Constantly exposed to
AHTPOIIOICHHBIM BOBZ[efICTBHﬂM. B kauectBe 00s3aTEIBHBIX anthropogenic impacts. It is important to keep
MpOLICAYp CONCPXKAHM B HOOTCHHBIX YCJIOBHUAX OTJIOBBL, | dolphins in a stress-free environment, and that
epecajku, TPAHCIIOPTUPOBKH, 00y4CHHIE ONPEAEISIOT IPO- | the capture methods, transfer, transportation, and
sABJICHHE OOLLEro alanTallMOHHOro cuHapoma [1] v BIuAIOT | adaptation syndrome [1] and affect the functional
Ha (YHKUHMOHAIBHOE COCTOSHUE OTIOBJICHHBIX 0c00el [2, | condition of the animals caught in the wild [2, 3, 4].
3, 4]. IlepBoouepenHast 3aja4a B KOMIUICKCE MEPOPUATHIL, | The primary task within the complex of measures,
pealn3ylolX palroHaIbHOe Uenonb3oBanne adamnH B | carried out for efficient use of bottlenose dolphins for
MHTEpEeCax 4enoBeKa, — JT0 MNOBbILICHHE SPPEKTUBHOCTH | the benefit of man, is enhancement of the adaptation
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aJIanTalMOHHBIX TPOIECCOB U CHUKEHHME YPOBHs 3aboie-
BaGMOCTH B IOCICOTIOBHOM Tmepuope. IIpakrtuka comep-
KaHUS JIeTb(QUHOB MOKAa3ajia, YTO OCHOBHOW MNPUYMHOM
rubesu AUKuX 0co0eii Ha paHHUX ATanax npeObIBaHuUs B yC-
JIOBUSIX HEBOJIH (KaK PE3YJITAT Ype3MEPHOIT MTOCICOTIOBHON
CTPECC-PEaKIin) SIBJISIETCS UX HeaJleKBaTHAs aIarTallisl.

Bompoc oneHKH cTeneHu cTpecca INIEHEHUs U IPOTHO3a BbI-
XKHMBAaEMOCTH J1eIb()MHOB B HEBOJIE KpaifHE aKTyaJleH U MMe-
€T pelIaroliee 3HaueHUe PH BEIOOPE CTPATETUH aAanTaIuN
K HOBBIM YCIIOBUSIM COZICPKaHHUS.

OTcyTcTBHE B JIMTEparype WH(POPMATHBHBIX MOKa3aresei
(U3HOIOTHYECKOTO KOHTPOJS TPEeOBIBAIONINX B JKCTpe-
MaJIbHBIX CUTYyalusx adajuH 3aTpyJHseT oTOOp HamOoiee
cTpeccoycToHunBBIX ocobeil. Criennpuka n3ygaemoro Ouo-
0o0beKTa HakIaJbIBAaeT PsA OrPAaHWYECHHH Ha BO3MOXKHBIN
BBIOOp METO/IOB M3YYEHHs cTpecca M AMHAMUKU aJalTHB-
HBIX peaKkIWi K pasMuHBIM 3TallaM ero CoJepkaHus, Ho-
5TOMY E€IMHCTBEHHO IPHEMIIEMBIM CIOCOOOM BBISIBICHUS
MH(OPMATHBHBIX TTOKa3aTeIel KpOBH, OOBEKTHBHO OTpaXka-
I0MKX (PHU3NOIOTHYECKOe COCTOSIHHME OpraHu3Ma agaliiH B
SKCTPEMAIBHBIX CHTYAIUAX NP padoTe BHE JIADOPATOPHBIX
ycloBuil, OBUIO CO3/1aHME SKCIIEPUMEHTANIBHBIX Mopeneit
CTpecCOpHOrO BO3ACHCTBHs. Tak, HA MOAECTH UMMOOWIIH-
3aI[IOHHO-TPAaHCIIOPTUPOBOYHOTO CcTpecca Obula BEIABIEHA
CTETICHb KOPPEJSIMOHHOW 3aBHCHMOCTH MEXIY KoJInde-
CTBOM DJIIOKO3BI, 303MHO(MIOB W YPOBHSMH ITOKa3aTeleH,
BEJINYMHBI KOTOPHIX OJHO3HAYHO M3MEHSIIOTCS TPH DKCTpe-
MaJIbHBIX CUTYallUsIX, — KOPTH30JIOM M MHCYJIMHOM (BCIIeII-
CTBHE UX KIIFOYEBOH POJIH B 3aITyCKE PEaKIUH HAIIPSIKEHHS),
HE3TepU(PHUIIMPOBAHHEIMU JKUPHBIMH KHCJIOTaMH (OCHOB-
HBIM DHEPreTHYECKHM MaTepraioM B (ha3y pe3uCTEeHTHOCTH)
1 BpeMEHEM CBEPTHIBaHMS KpOBHU (peakiiel KoaryssiuoH-
HOTO TeMOCTa3a — OHOTO M3 Hauboiee ObIcTpopearupyro-
X 3BEHbEB OMOXMMHUUYECKON a/lalTaIun).

Bbicokasi KoppensuoHHas CBS3b MEX/Y YPOBHEM B KPOBH
TECTUPYEMBIX 0COOCH IJIFOKO3bI C OAHOM CTOPOHBI U YHUCIIOM
s03uHOGIIOB (r =— 0,95, p = 0,001), ypoBHSIMHU KOPTH30JIa
(r=20,76, p = 0,03); uncynuna (r = — 0,83, p = 0,011), Heo-
TepupUIMPOBaHHBIX XHUPHBIX kucioT (r= 0,91, p=0,002) u
BpeMeHeM cBepThiBaHus kpoBu (r =— 0,86, p =0,027) ¢ npy-
TOif, a TaKKe MEXIy KOJIMYECTBOM S03MHO(DHIIOB C OIHOI
CTOPOHBI U cofiepkanreM koptuzona (r=— 0,71, p = 0,048);
uncynuHa (r = 0,85, p = 0,006); HeaTepudpUIHPOBAHHBIX
XKHUPHBIX KucnoT (r = — 0,93, p = 0,001) u Bpemenem cep-
ThIBaHUA KpoBH (r = 0,89, p = 0,019) c apyroii, no3onmna
MIPE/JIOKUTh COYETAHHOE OIPE/ICIICHIE TOJIBKO YPOBHSI TITIO-
KO3bI M KOJIMYECTBA 303MHO(HIOB B KPOBH OTJIOBJICHHBIX JIU-
KuX adairH Kak HanOosiee NHPOPMATUBHBIA U JOCTYITHBIH
npu paboTre B MOJNEBBIX YCIOBUSIX KpUTEpUi BapuabesbHO-
CTH CTPECCOYCTOWYHMBOCTH JKUBOTHBIX, IPOTHO3WPOBAHUS

efficiency processes and reduction in the burden of
diseases in the captive environment. The practice
of dolphin management has shown that the main
reason dolphins die during the early stages is a result
of excessive stress and their lack of adaptation to
captivity.

The evaluation of capture stress and forecasting
dolphin survival in captivity is highly relevant and
critical when choosing a strategy for adaptation to the
new captive environment.

There are no informative indicators in the literature of
the physiological parameters of bottlenose dolphins
when in extreme situations, and therefore it is quite
difficult to select the most stress-resistant specimens.
The specificity of the biological parameters imposes
a number of limitations on selecting a method to
studying stress and the dynamics of the animals’
adaptive responses at various stages of their captivity.
Laboratory analyses have been the only applicable
method for revealing the informative blood values
which reflect the physiological condition of bottlenose
dolphins in extreme situations; additional methods are
needed for the development of experimental models of
stress stimulation.

A model of immobilization-transportation stress
was developed. This includes the rate of correlative
dependence of the quantity of glucose and eosinophils,
and the levels of these indicators. These values vary
at extreme situations, such as the level of cortisol and
insulin (which plays a key role in initiating a response
to the stress), the level of unesterified fatty acids (which
are the basic energetic material at the resistance phase),
and blood clotting time (the coagulative hemostasis
respondency, which is one of the most quick-
responding processes of the biochemical adaptation).

High correlative dependence between the level of
glucose in the specimen’s blood, on one side, and the
quantity of eosinophils (r = — 0.95, p = 0.001), level
of cortisol (r =0.76, p =0,03), insulin (r =—0.83, p =
0.011), unesterified fatty acids (r=0.91, p=0.002) and
their blood clotting time (r =—0.93, p=10.001), on the
other side, allowed us to propose the application of a
method of determining the combined level of glucose
and eosinophils in blood of bottlenose dolphins caught
in the wild. This approach is the most informative and
available for use in field conditions and for evaluating
the variability of the animal’s ability to resist stress,
forecasting their functional condition and success of
their adaptation to captivity.
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ux (byHKLII/IOHaHLHOl"O COCTOSIHUA U YCIICHIHOCTH aJanTaliuu
K yCJIOBUSIM HCBOJIH.

Henpro HacToAMIeH pabOTHI OBIIIO HCCIIEIOBAHIE BO3MOXKHO-
CTHU HCIOJb30BaHUS AUHAMHUKU BPEMEHU CBEPTHIBAHUS KPO-
BU W KOHIIEHTpaIuu puOprHOTeHa (KOMIIOHEHTOB CHCTEMBI
reMOCTa3a) B KaueCTBE JAOIIONHUTEIBHBIX KPUTEPHEB 0TOOPa
Hanbojee CTPEeCCOyCTOMUYMBEIX M NEPCIECKTUBHBIX K Oajlb-
HelmeMy npeOpIBaHUIO B HEBOJIE 0COOEH Ha JTare MEepPBBIX
TPEX MECSILEB COePIKaHUsL.

Marepuansl 1 METONBI HCCIeoBaHus. M3ydanuck oOpasiisl
maa3Mbel 1 KpoBU 30 OTJIOBJIIEHHBIX JTUKUX U 60 310pOBBIX,
MPUYYCHHBIX K MPOIEAype OTIOBA U B3ATHIO MPOO KPOBU
aJlalTUPOBAHHBIX IOJIOBO3PENBIX caMIoB U camok. Cpen-
HECTAaTHCTUYECKHE BEIMYMHBLI ITOKa3aTelleH IOCICTHHUX
HCIIONIb30BAJINCh B Kaue€CTBE YCIOBHO HOpMAaTHUBHBIX. Pe-
3YIBTaTHl TpPEACTaBICHBI 0e3 auddepeHuanum mo mojo-
BOMY NPHU3HAKY, MOCKOJBKY CTaTHUCTUYECKU TOCTOBEPHBIX
pa3iuyMil B YpOBHSIX ONpeAesieMbIX TapaMeTPOB Y CaMLIOB
U CaMOK B MEPHOJ TPEXMECSIYHOHN ajanTaluy K HEBOJE HE
BBISIBIICHO.

IIpensiokeHHBIN 3KCIPECcC-METO/ COYETAHHOIO OIpeere-
HUSI TIIFOKO3bI U 903MHO(UIIOB MO3BOJIMII B MEPBHIil MOCIE-
OTJIOBHBIH AC€Hb Pas3aC/IMTh COBOKYITHOCTH OTJIOBJICHHBIX
oco0eil Ha TPYIIIbI C BBICOKOM, CpeIHEH, HU3KOH CTpecCcoy-
CTOMYMBOCTBIO U TPYNITy Je3aJalalu, B KOTOPYIO BOILUIN
JenbQUHBI, HE CITOCOOHBIC K MaibHeHIeH ananTaruu [5].

B mepBble OCIICOTIOBHBIE CYTKH TPYTITYy 0COOEH ¢ BHICOKOH
CTPECCOyCTOHYMBOCTBIO COCTaBHIM BOCEMb a(alliH C yBe-
JYEHUEM B KPOBH IO OTHOMICHHIO K HOopMe (86,6 = 10,0 Mr
%, 100 %) ypoBHs Tiroko3sl 1o 111,6 + 4,6 mr % , 134,6 %
(p =0,007) 1 yMeHBIIICHHEM TI0 OTHOIIEHHUIO K HOpMe (1696
+ 94 knetok B MM® kpoBH, 100 %) konndecTBOM 303MHODH-
70B — 10 772 + 69 xietok B MM® kpoBH i 110 45,5 % (p
=0,001).

K rpynne nenpuHOB co cpeqHel cTpeccoyCTOHYMBOCTBIO
ObuTH OTHECEeHH! 14 adanuH ¢ MOCIEeOTIOBHBIM HOBBIIICHH-
€M ypOBHSI TITIOKO3bI B KpoBH A0 1252 + 3,9 mr %, 144,6 %
o otHomeHuo k HopMme (p = 0,006) U yMeHbIIEeHHEM KO-
JUYeCcTBa 303UHOGWIOB 10 432 + 65,9 KIETOK B MM, 4TO
coctaysuio 25,5 % ot HopMsl (p = 0,001).

B rpynny XHUBOTHBIX ¢ HU3KOH CTPECCOYCTOMYMBOCTBIO BO-
[IUTH TISITH AETH(PIHOB C YPOBHEM TIIFOKO3BI — 166,5 + 5.6

mr %, 192 % no orHouenuto k Hopme, p = 0,03, u xomnu-
yecTBOM 303uHO(mIOB — 251,3 £ 25,9 xnerku B MM (14,8
% ot HOpMEIL, p = 0,003). 4TO CBHIETEILCTBOBAIHN O SBHOM
HAaNPSHKCHUH UX aJPEHO-KOPTHKOTPOITHOW CUCTEMEI.

The goal of this work was to examine the possibility
of using blood clotting time and concentration
of fibrinogen (the components of the hemostasis
system) as additional criteria of animal selection
of the most stress-resistant animals and those most
likely to survive in captivity for at least the first
three months after capture.

Materials and methods. Blood and blood plasma
was examined from 30 animals caught in the wild
and 60 mature males and females, which had been
accustomed to the procedures of catching and
taking blood samples. The average values of the
indicators obtained from these mature animals were
used as the conditional normal values. The results
are not gender-differentiated due to no statistically
significant differences in the parameters in males
and females during the three month period of their
adaptation to captivity.

From the first day after capture, the proposed
express-method of determining the combination
of the glucose and eosinophil levels enabled
us to categorize the caught animals into three
groups: those with a high, middle and low stress-
resistance ability, as well as allowed separation of
a disadaptation group, which involved those unable
to adapt [5].

On the first day in captivity, the group of specimens
with a high stress-resistance ability included 8§
bottlenose dolphins, the level of glucose of which
increased to 111.6 = 4.6 mg %, or 134.6 % (p =
0.007) to the normative level (86.6 = 10.0 mg %,
100 %), and the quantity of eosinophils decreased to
772 £ 69 cells per a mm? of blood, i.e. 45.5 % (p =
0.001) to the normative level (1696 + 94 per a mm?
of blood, 100 %).

The group with a middle stress-resistance ability
included 14 bottlenose dolphins, the level of glucose
of which increased to 125.2 + 3.9 mg %, orl44.6
% to the normative level (p = 0.006), and the
quantity of eosinophils decreased to 432 + 65.9 cells
per a mm3 of blood, i.e. 25.5 % (p = 0.001) to the
normative level (p = 0.001).

The group with a low stress-resistance ability
included 5 bottlenose dolphins, the level of glucose
of which increased to 166.5 + 5.6 mg %, or 192 %
to the normative level (p = 0.003), and the quantity

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 1.

197



Kaganova. Fibrinogen level and blood clotting time as a criterion of the dynamics of ...

mr %, 192 % no orHomeHuto k Hopme, p = 0,03, u konu-
4yecTBOM 303uHOGMIOB — 251,3 £ 25,9 xnetku B mm® (14,8
% ot HopMBIL, p = 0,003) YTO CBHICTEIHLCTBOBAJIO O IBHOM
HaNpsKEHUU UX aAPEHO-KOPTUKOTPOITHOW CUCTEMBI.
I'pymma nesamanranuu Obuta copMupoBaHa U3 Tpex ada-
JWH C HECOIIaCOBAaHHOM JMHAMUKON YPOBHS TIIOKO3BI U
KOJIMYECTBA 303MHOGMIOB. Y JnenbpuHa, MOTHOImero Ha
BTOpBIE CYTKH cofep KaHusl B HeBouie, Ha oHe 506 r03uHO-
¢m10B B MM? KpOBH ObLiIa BBISIBIIEHA OYEHB BBICOKAS ITOCIIC-
OTJIOBHAs KOHIIEHTpalus roko3bl — 186 mr %. KpoBb oco-
6u, moruOIeil Ha YeTBEpThIE CYTKH, XapaKTepH30Balach
HE3HAYHUTENBHOH runeprimkemucii (108 mr %) u HEOOBIIHO
BBICOKHM JIJISl TIEPBOTO MOCIEOTIIOBHOTO JHS KOJIMYECTBOM
s03uHO(MIIOB (2225 KneTok B MM?). YV TpeThero JenbQuHa,
MOruOIIero Ha AECATHIN IeHb COJep KaHus, TPU HOPMaTHB-
HOM TI0Ka3aTese ypOBHS IIIIOKO3HI B KpoBH (84 Mr %) ObLIO
OTMEYEHO HHU3KOE cozepkaHue 303uHOGmIOB (250 KiIeTok
B MM®). [lo-BuanMomy, y Bcex ocoOei Tpynmsl fe3ananra-
UM HAOJIONaNoch IMOCTCTPECCOBOE O0OCTPEHHE XPOHH-
Yyecknx 0oJe3Hel, KOTOPHIMH OHM CTpaJialiv elie Ha BOJIC.
Juarno3 OakTepuaibHas THEBMOHUS Y TIEPBOTO U TPETHETO
Jenb(GrHA TOATBEPXKICH JUHAMUKON KIIMHUYECKOTO 1 OHO-
XMMHYECKOTO aHAJIM30B KPOBH, MHKPOOMOIOTHYECKHMHU
HCCIICIOBAHMSIMIA BBIJIBIXa€MOTO BO3/yXa W pe3yJbTara-
MU BCKPBITHA. Y BTOpOW a)anuHbl BHISBICHO MOpa)KeHUE
CEpAEUHO-COCYAUCTOI cucTeMsl. [IpencTaBleHHbIE PE3YIIb-
TaThl SBISIFOTCS CBHJIETEIILCTBOM HECIIOCOOHOCTH KpaiiHe
HaIpsDKEHHOTO B TOCJICOTVIOBHBIM MEpHOA aJapEHO-KOPTH-
KOTPOITHOTO ammapara Aedb(GpHHOB IPYIIBI J1e3aaanTanni
obecrieunBarh B JalbHEHIIEM HEOOXOIUMBIH X OpraHU3My
YpOBEHb aJaNTHBHBIX MpoueccoB. He uckirodeHo, 4to ero
HECOCTOSITENILHOCTD OblTa 0O0YCIIOBIICHA OCIIA0JIEHHOCTHIO
Takux ocoOeil erie B MPUPOAHOH cperie.

[Tocne Tpex MecsileB cofepkKaHus o CIOCOOHOCTH a/IalTH-
POBAThCs K YCIOBHUSIM HEBOJIM COBOKYITHOCTD OTJIOBJICHHBIX
adaluH pacupeaeamiach Ha 0CO0eH ¢ BHICOKHM aIamTaliu-
OHHBIM IIOTEHIIMAJIOM (C HOpMAJIH3alnei yPOBHS TIIIOKO3bI,
s03uHO(mI0B 1 100 % BEDKHBAEMOCTBIO); 0co0eii co cpen-
HUM a/IallTallHOHHBIM TTOTEHIIMAJIOM (C IMOJTHON HOpMaJn3a-
el ypoBHs 303MHO(DHIOB, YACTHYHOM — MIIOKO3bI U 57 %
BBDKHBAEMOCTBIO); AEIb(QHHOB C HU3KUM aJlalTalliOHHBIM
NOTeHIUAIOM (C TEHJCHIMEH K HOpMallM3alliyd YpPOBHS
[JTFOKO3BI, 203UHOGMIOB 1 49 % BBDKHBaEMOCTHIO) U 00pe-
YEHHBIX Ha TUOeNIb B HEBOJIE KHBOTHBIX IPYIIIBI JIe3a/arl-
TallUd C HECOIVIACOBAHHOM JNMHAMMKON YPOBHS INIIOKO3bl U
303MHO(HIIOB.

Craructudeckass 00paborka. OOBEKTHBHOE OTpaKCHHE
JVUHAMUKH ~ SKCIEPUMEHTAJBHOTO  CTpecca  YPOBHEM
OTZIENIBHBIX T€MATOJIOTMYECKUX MTOKA3aTeNIeH MTOATBEPKICHO
JIOCTOBEPHOM KOppENsILUEN MEXAy HHUMH, BBIABICHHON

of eosinophils decreased to 251.3 £+ 25.9 cells per
a mm?® of blood (for 14.8 % of the normative level,
p = 0.003) that evidenced of obvious stress of the
animals adrenocorticotrophic system.

The disadaptation group included three bottlenose
dolphins having an uncorrelated dynamic of glucose
level and eosinophils quantity. A dolphin, which
died on the second day in captivity, while having
eosinophils level of 506 cells per a mm3 of blood, and
was found having very high concentration of glucose
— 186 mg %. Another specimen’s blood, which died
on the fourth day in captivity, was characterized by
having insignificant hyperglycemia (108 mg %) and
abnormally high for the first day in captivity quantity
of eosinophils (2225 cells per a mm?® of blood).

A third dolphin died on the tenth day of captivity and
it was noted that while its level of blood glucose (84
mg %) was normal, the level of eosinophils was low
(250 cells per a mm? of blood).

Apparently, the post-stress occurrence of chronic
illnesses, which the animals had been already
suffering from in the wild, was observed in all the
specimens of the disadaptation group. The diagnosis
of bacterial pneumonia in the first and third dolphins
was confirmed by trends of their blood parameters
obtained at the clinical and biochemical examination
of blood samples, microbiological examinations
of exhaled air, as well as results of necropsy. The
second bottlenose dolphin had cardiovascular system
damage. These results are evidence of the inability of
those animals that are under stress in the wild to adapt
to the stress of captivity and the adrenocorticotrophic
apparatus of the dolphins from the disadaptation
group is inadequate to ensure support of the adaptive
processes at the required level. It is, of course, quite
possible that the second dolphin’s disability was
caused by a weakness of such specimens, which
commenced while still in wild and prior to capture.

After three months in captivity, the group of the
dolphins caught were divided up, depending on their
ability to adapt to the captivity environment, into
the specimens having a high adaptation potential,
characterized by normalization of the glucose and
eosinophils levels during the period of adaptation,
and 100% survival; those having a middle adaptation
potential, characterized by complete normalization
of the eosinophils level, partial normalization of
the glucose level, and 57 % survival; the specimens
having a low adaptation potential (characterized
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KaraHoBa. YposeHb (hubpuHoaeHa U 8peMsi ceepmbi8aHUs KposuU Kak Kpumepud ...

WCCJIEJIOBAHUEM  KOPPENSIHUOHHBIX U PETPECCHOHHBIX
B3aMMOOTHOILIEHUHN C KCMOJb30BAHUEM IMapaMeTPUIECKOro
kputepust [Tupcona. [l perieHus BOIpoca o paBOMOYHOCTH
WCIOJIb30BAHUS TApaMETPUUYECKUX KPUTEPUEB CTATHUCTUKU
npu paboTe ¢ BEIOOPKAMH Majoro o0beMa IOMOIHUTEIBHO
PACCUUTHIBAIUCH KOA(DPUIMCHTH PAHTOBOM KOPPEISAIMU
CrnupmdHa  (KpuTepuil  HemapaMeTpU4yecKUX  METOJOB
CTaTUCTUYECKoro aHanm3a) [6]. CTaTUCTUYCCKH 3HAYNMBIC
pasauuus MEXIy T[OKazaTelsiMH HapaMeTpUdecKon |
HenapaMeTpUYeCKON KOPPENSLUU He BBISIBICHBI.

AHanu3 JOCTOBEPHOCTH TUHAMUKH MOKa3aTeJe KPOBH IpU
WCCIICIOBAHUN CBS3aHHBIX BEIOOPOK Majoro oodbema Takke
KOHTPOJINPOBAJICA HEMapaMeTPHUECKUM KPHUTEPHEM TEH-
neHmui Ileimka, mO3BOJISIONIAN HE TOJIBKO ASIaTh BHIBOIbI
0 TOCTOBEPHOCTH Pa3IMYUil MEXAy perucTpanusiMu, HO U
OTIpE/IETIATh BEKTOP MPOHMCXOMANINX H3MEHEHUH ISl BCEX
BPEMEHHBIX TOUEK [6, 7].

CpaBHeHHE BBIOOPOK MPOBOIHIOCH METOAOM CTaTHCTHYC-
CKOT'0 aHajin3a C UCIOoJIb30BaHueM Kputepus t CTblofeHTa,
Y B 3aBUCHMOCTH OT 3aJ[a4 MCCIEAOBAaHUS MPEICTABIEHO B
MPOICHTHOM OTHOIIICHUH: a) K YPOBHIO HOPMATHUBHBIX TI0-
Kasareyel, 0) K BeTHMYMHE TapaMeTpa Ha HAYallo ICHCTBUSL
cTpecc-(hakTopoB, B) NPU CPABHEHUU TIONYYCHHBIX BEIH-
YUH B KPOBH Pa3HEIX 0coOei. Bo BceX MpUBEACHHBIX CITy-
YasX MPH CPAaBHEHUU BBHIOOPOYHBIX 3HAYCHHHA MPOBOIIIN
yroBoe mpeobpasoBanne duinepa, mperHA3HAYCHHOES IS
paboTHI ¢ mporeHTamu [8].

PesynpraTsl HccieqoBaHUS MPENCTaBICHBl Ha PUCYHKax |
U 2, TAe MOKa3aHO M3MEHEHHUE cojepkaHus QpuOpHHOTreHa
(1) u BpeMeHH CBepThIBaHUSI KPOBHU (2) y OUKHUX adaliuH B
IIEPBBIN NIOCICOTIOBHBIN I€Hb, UEPE3 OAUH MECALL U IIOCIIE
TpeX MEcCSIEeB IICHEHHUS.

Kak BuaHO u3 pucyHnka 1, comepxanne ¢puOpHHOTeHA He-
MOCPENCTBEHHO ITOCJIE OTIOBA M TPAHCIIOPTHPOBKU B KPO-
BU BCEX OTJIOBJICHHBIX a()aiiH MPH YCTAHOBICHHOW HaMH
n npunstor 3a 100 % HopmaruBHON Benmunnae — 304 + 65
MT % cocTaBmiIo y ocobeit 1-oi rpymmst —400 + 17, 9 mr %
wm 131 % o oTHOmEHNIO K HOpME, (p=0,001); 2-0if rpyn-
el — 418 + 5,4 Mr % w137 % 1Mo OTHOMIEHUIO K HOpME,
(p=0,001); y ocobeit 3-eii rpymmsr — 418 + 10,9 mr % nnn
137 % mo otHOmeHuto k HOpMme, (p=0,001); 4-0it rpyms! —
418 = 11,9 wim 137 % no otHOmIEeHUIO K HOpME, (p=0,001).

K oxoHuaHMIO IEPBOTro Mecsla CoAepKaHHUsI OTIOBIEHHBIX
adaJuH B HEBOJE YPOBEHb (MOPUHOTrEHa y BCEX BBDKHB-
KX 0COOEH COOTBETCTBOBAI HOPMATUBHON BEJIMYUHE.

Ha pucyske 2 mokaszaHo, 4TO BpeMs CBEPTHIBAHUS KPOBHU B
MIEPBBIN I€Hb HEBOJIM Y BCEX OTIOBICHHBIX a(aliiH M0

by strong tendency to normalization of the glucose
and eosinophils levels, and 49% survival); and the
doomed to inevitable death specimens, included in
the disadaptation group, which have uncorrelated
dynamics of the glucose and eosinophils levels.

Statistical analysis. The fact that the levels of
particular hematological indicators may reflect
the dynamics of the experimental stress in an
objective manner was confirmed by existence of
the true correlation between them, which had been
revealed in the result of examining the correlative
and regressive relations with use of Pearson’s
parametric test. In order to resolve the matter of
the relevance of using the parametric tests applied
in statistics at work with small samples, there were
additionally calculated Spearman’s coefficients of
rank correlation (the criterion of nonparametric
methods of statistical analysis) [6]. There were no
any significant differences between indicators of
parametric and nonparametric correlations.

Also, analysis of the reliability of blood value
dynamics, obtained while examining small
linked samples, was controlled by using Page’s
nonparametric test of tendencies allowing certain
conclusions with regard to the reliability of
differences between the recorded values, as well
as to determine the variations direction for all time
points [6, 7].

Comparing the samples was carried out by way of
the application of statistical analysis using Student’s
t-test, and, depending on the task, the results were
presented percentage-wise: a) to the level of the
indicators normative values, b) to the value of a
parameter as of the start of the stress-factors action,
¢) when comparing the determined blood values of
the different specimens. In all these cases, when
comparing the sampled values, Fisher’s angular
transformation was performed which is applicable
for work with percentage values [8].

Results are presented in Figures 1 and 2. Shown are
variations of the fibrinogen content (1) and blood
clotting time (2) in wild bottlenose dolphins on the
first day, after one month, and after three months in
captivity.

As shown in the Figure 1, as of the time of completion
of capture and transportation of all the bottlenose
dolphins, the content of fibrinogen in blood of
the specimens included in the first group was 400
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Kaganova. Fibrinogen level and blood clotting time as a criterion of the dynamics of ...

CPAaBHCHHUIO C YCTAaHOBJICHHOW HaMH HOPMATHBHOHN BEJIH-
yuHOM, coctasisomen 50,1 + 6,5 wiu 100 %, noctoBepHO
YMEHBIIMIOCH KaK [0 YPOBHIO a0COJIOTHON BEIMYHMHBI, TAK
Y B TIPOIICHTHOM OTHOIIICHHH.

+ 17.9 mg %, or 131 % (p=0,001) to the normative
level set by us to be 304 + 65 mg %, or 100 %; the
second group — 418 + 5.4 mg %, or 137 % to the

150 ;‘31,6 137513751375
12,2
97 98,7 97 944
100 2 $6;2
50
A
0 r T 1
Opauu cyTKH OiH Mecsin Tpn mecsina

Puc. 1. JIlunamuxka conepxanusi ¢puOprHoreHa y adanuH B epBble CYyTKH, Y€pe3 OIUH MECAL U Yepe3 TPH Mecsla
npeObIBaHus B yCIOBUsX HeBosiM. O003HAYEeHUs: OCh a0CIUCC — MEPUOABI MTPeObIBaHUS; OCh OpPJHHAT — YPOBEHb
napameTpa (%) 110 OTHOIIECHHUIO K HopMaTuBHOM Beanuune (100%), * — nocToBepHOCTH pasanunii (p<0,05);.0— 1,

- 2, - 3, - TPYTIEI 1eTb(QIHOB

Fig. 1. Dynamics of fibrinogen in bottlenose dolphins on the first day, one month and three months in captivity.
Legend: the abscissa - periods of stay; y-axis - level parameter ( % ) in relation to the normative value (100 %) * -

reliability differences (p <0.05) ;- 1,0 2,1 -3, 10 -

[TocneotnoBHOE BpeMst CBEPTHIBAaHHS KPOBH Yy 0co0eH
nepBoi rpynnsl coctaBuino 31,5 £ 1,3 mun. unu 63 % ot
HopwMel, (p=0,001); y ocobeii Bropoi#i rpymmst — 30.6 + 0,9
MmuH. W 61 % ot HopMEL, (p=0,001); y ocobeli TpeTbeit

rpymmsl — 22,3 + 1,9 mus. i 45 % ot HopMEL, (p=0,001);
y ocobeii uerBeproii rpynnsl —20,3 + 3,4 mun. wiu 41 %
ot HopMmbl, (p=0,001).

[Tocne Mecs4HOTO COiep)KaHUS B YCIOBUSIX HEBOIH TOJIBKO
y oco0eil TpeTbel IpyIIbl BBISBIEHO YCKOPEHHE BPEMEHU
CBEPTHIBaHUSA KpOBH, cocTaBmsomee 39,3 + 2.5 umn 78 %
0T HOpMAaTUBHOTO ypoBH4, (p=0,001).

Uepes Tpu Mecsina BpeMsi CBEPTHIBAHHUS KPOBH Y BCEX BBI-
XKHUBIIMX 0COOEH MpPaKTHYECKH COOTBETCTBOBAJIO HOpMa-
THBHOMY YPOBHIO.

CaenieHMs 0 BEJIMYMHAX ONpeesieMbIX TapaMeTpoB B KPo-
B adaJiiH YETBEPTOH I'PYIIIBI Yepe3 OAWH U TPH IOCIEOT-
JIOBHBIX Mecsilla HE MPEJICTABICHBI BCIEACTBUE UX IO
Ha 0oJiee paHHUX 3Tanax coAep>KaHusl.

AHanu3 pe3yiasTaToB MO3BOJISIET CYAUTh O CPOKAX yracaHus
MTOCJICOTIIOBHBIX CTPECCOPHBIX COBUTOB M O XapaKTepHOH
CTaINHHOCTH aNalTallMOHHBIX peakuuid adamuH K ycio-

4 group of dolphins

normative level (p=0.001), in specimens of the third
group — 418 £ 10.9 or 137 % to the normative level
(p=0,001); and the fourth group —418 + 11.9 or 137 %
to the normative level (p=0.001).

As of the end of the first month of captivity, the
level of fibrinogen in all the specimens that survived
corresponded to the normative value.

As shown in the Figure 2, blood clotting time on the
first day in captivity decreased with respect to the
normative value (50.1 + 6.5 or 100 %) in terms of both
its absolute value and percentage.

Blood clotting time in the specimens of the first group
was 31.5 £ 1.3 minutes, or 63 % to the normative
value (p=0.001); in the specimens of the second group
—30.6 = 0.9 minutes, or 61 % to the normative value
(p=0.001); in the specimens of the third group —22.3 +
1.9 minutes, or 45 % to the normative value (p=0.001);
in the specimens of the fourth group — 20.3 + 3.4
minutes, or 41 % to the normative value (p=0.001).

After a month in captivity, the increase of blood
clotting time was revealed only in the specimens of
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Puc. 2. Jlunamuka conepikaHusi Bp€MEHH CBEPThIBaHUS KPOBH (y adaliiH B MIEPBbIE CYTKH, Yepe3 OIUH MeCsI U
Yyepe3 TpU Mecsla NpeObIBaHus B YCIIOBHAX HeBonM. O003HaYeHNUs: OCh aOCIICC — MIEPUOABI TPEOBIBAHMS; OCh Op-
JWHAT — ypoBeHb mapamerpa (%) 1mo oTHoIIeHHI0 K HopmaruBHOH BenmuuHe (100%), * —10CcTOBEpHOCTD pazauyIui

(p<0,05); O L2 - 3, - 4 rpynmst JeNb(hUHOB

Fig. 2. Dynamics of blood clotting time ( in bottlenose dolphins on the first day , one month and three months in
captivity. Legend: the abscissa - periods of stay; y-axis - level parameter ( % ) in relation to the normative value
(100 %) * - reliability differences (p <0.05){7] — 1, — 2] — 3. l] — 4 group of dolphins

BUSIM HEBOJIM: BBISBICHO HalIW4YHMe OCTPOH (ha3bl, KOTOpas
MPOSIBISIETCS] HA MPOTSHKEHUH HEPBBIX MOCIEOTOBHBIX Cy-
TOK Yy BCEX OTJIOBJICHHBIX JA€Nb()UHOB, U XPOHHUYECKOM,
IpopoiDKaroLleiica y oqHUX oco0ell okolIo Mecdla, y apy-
rux — Oosee Tpex MmecseB. TakuM 06pa3oM yCTaHOBJIEHO,
YTO 3aBEPIICHNEM aaNTallMOHHOTO [IEPUOAA OTIIOBICHHBIX
YepHOMOPCKUX a(ajiH K COAEP>KaHUIO B HEBOJIE SIBIISETCS
BOCCTAHOBJIEHHE B KPOBH JI0 HOPMBI HE TOJILKO COZIEPKaHMUS
TJTFOKO3BI M KOJTMYECTBA 303UHO(IIIOB, HO U ypOBHS (Gpudpu-
HOT€HA M BPEMEHH €€ CBEPTHIBAHHSI.

IIpencraBneHHbIe pe3yNbTaThl PACIIMPSIOT CBEACHHUS O
(YHKIMOHABHBIX M aJalTHBHBIX BO3MOXKHOCTIX adaiuH
BBIICP)KUBATh Pa3IMYHON BBIPAKEHHOCTH CTPECCOBBIC Ha-
IPY3KH ¥ JAIOT MHOOPMALUIO O TUHAMHUKE MX aJalTalluu
K COIEP KaHUIO B YCIOBHUSIX HEBOJIH, YTO MOXKET MPECTaB-
JATH MPAKTHYECKUN HHTEPEC AJIS ParlOHAIBHOTO MCIIONb-
30BaHUS 1eIb(QHHOB YETIOBEKOM.

the third group and ran to 39.3 + 2.5 minutes, or 78 %
to the normal value, (p=0,001).

After three months in captivity, blood clotting time in
all the specimens that survived corresponded to the
normal level.

We present no information regarding the determinable
blood values in a month and three month in captivity
in the specimens of the fourth group because they died
at earlier stage of captivity.

The results of the analysis allow us to make conclusions
concerning changes in stress levels in captivity and
specific stages of bottlenose dolphin adaptations
responses to captivity. First was the acute phase, which
was observed during the first day in captivity in all the
dolphins caught, and second, the chronic phase lasting
a month in a number of specimens and three months
in the other specimens. Thus, it was ascertained that
the adaptation period of captured bottlenose dolphins
should consider not only the time of the restoration of
the content of glucose and the quantity of eosinophils
to the normal values but also the time of the restoration
of the level of fibrinogen and blood clotting time as
well.

These results widen the knowledge about the function-
al and adaptation possibilities of bottlenose dolphins
to resist the stress loads of various pronouncements,
and provide information on dynamic of the dolphins’
adaptation in captivity that may represent a practical
interest in the terms of efficient use of dolphins for
the benefit of a man.
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Jlaxraxu (Erignathus barbatus) — 3to xpynsbele Tionendu, | Bearded seals (Erignathus barbatus) are large phocid
oOuTaromue Ha CpPaBHHUTENBHO HEOONBIIMX IIyOmHax B | seals inhabiting circumpolar Arctic and sub-Arctic
MPUTIOJSIPHBIX U Cy0apKTUYECKHUX BOJaX, KOTOPHIE MOKPHITEI | waters in relatively shallow water depths that are
JIB/IOM B 3aBHCHMOCTH OT ce30Ha. JlaxTaku muTatoTcs co aHa, | seasonally ice-covered. Bearded seals are benthic
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KamepoH u ap. BrusHue 6eHmMOCHbIX coobuwecme U 3Koo2udecKUx xapakmepucmuk Ha cpedy ...

MOTPEOIISS MIUPOKHUHA CIICKTP OCCIIO3BOHOUHBIX U P IOHHBIX
pBIO TOHHOTO OEHTOCa M OCHTUYECKOW (hayHbI B OCHOBHOM
Ha nryouHax meHee 200 M. HecMoTpst Ha UX BaXKHOCTH JIst
KOPEHHBIX JKUTeJled AJICKH, a TakKe MX BaXXHYIO POJib B
KaueCTBC OCHTHUYCCKOTO XHIHUKA B APKTHYCCKUX MOPCKHX
JKOCHCTEMaX, JIAXTaKA U TPeOOBAHUSA K MX apeally III0XO
uccienoBanbl. OnpeneneHue BaXKHbIX AJIs TaXTaKOB PalioHOB
(HampuMep, IS TOMCKA THIIM ) UMEET PEIIAoIiee 3HAYCHHUE
JUTSl OLIEHKH TOTEHIIMAILHOTO BO3JIEHCTBYSI IPOMBIIITIEHHON
JIeSITeIbHOCTH U MCUE3HOBEHUSI MOPCKOTO JIbJla B pe3yJbTare
MOTEILICHHUS KIIMMAaTa.

B 2009 — 2012 rogax Mbl OTCIEKUBAIHN M 3aIIMCHIBAIIN I10-
BEJICHHE IIPU MOTPYKEHHH CEMH MOYTH B3POCIHBIX U B3pOC-
JBIX JIAXTAKOB C IOMOIIBIO CIYTHHKOBBIX PErHCTPaTOPOB
JaHHBIX. MBI HCIONB30BATIM MECTA PACHONIOKECHUS, CBOJIKU
0 TOTPYXEHHSIM M JIJaHHBIC 110 3aJIE)KKE B CTOXaCTHYECKOH
MOJIENI CO MHOTMMH COCTOSIHUSIMH, YTOOBI OXapaKTepH30-
BaTh MEPUO/IBI TIOKOSI (Ha JIb/Y, B BOJIC WIIM Ha CyIIIE), TOUCKA
Uy (OeHTHYECKUE WITH CPeAHENTyONHHBIE BOIBI) I TIe-
pemMeineHys. JlaxTaku mocemany Win MUTPUPOBAIM 4Yepe3
paloHBI, TIe PH MOMOIIH 3aXBaTOB M TPAJIOB IPOBOIMINCH
3a00pBI IPOO A7 U3MEpPEeHHs MPOAYKTUBHOCTH OeHTOCa U
XapaKTEPUCTUKHU JOHHBIX COOOIIECTB. 3aTeM Mbl IPHUMEHH-
71 6aileCOBCKYI0 MOJENs BBIOOpa PECYpCOB € MCIIONIB30BA-
HHEM KOPMOBOH 0a3bl M JIPyTHX JKOJOTMYECKHX KOBapHaT
(mammpuMep, THIT 0Ca/IKa, TITyOMHA BO/IBI) B KAUECTBE MIPOTHO-
CTHYECKOTO (haKTOpa MPHIOHHBIX MECT TOMCKA MU IS
BBISIBJICHHSI OMOJIOTHUECKH BAXKHBIX PAOHOB U yIIIyOIECHUS
HAIIIero MOHWMAaHU MPEANOoYTeHHA U TpeboBaHUH K cpenie
O0OWTaHUS TAXTaKOB B CEBEPO-BOCTOYHON YacTH YyKOTCKOTO
MOpsI B TEUCHHUE JIeTa U OCEHU. [ OATBEPKACHHS TUIIO-
TE3bl 00 OTHOIICHUSX XHIIHUK-)KEPTBA, a TAKXKE IJISI CPaB-
HEHUS CBA3EH KOPMOBBIX OOBEKTOB, KOTOPHIE MOSBUINCH B
pe3yabTaTe aHalu3a, TAKKE HCIIOIb30BaIOCh COACPKUMOE
JKEeNy/IKa JIaXTaKkoB, MPOOBI KOTOPOTro Opaiich W3 A0OBMH
KOPEHHBIX JKUTENEH AJACKH.

JlanHOe wWcciienoBaHWE SBISETCS BKJIAJAOM B TIPOEKT
Synthesis of Arctic Research (SOAR 1II) npu monnmepxxe
Bureau of Ocean Energy Management (BOEM) 1 NOAA.

feeders, consuming a broad variety of epifaunal and
infaunal invertebrates and demersal fishes primarily
at depths less than 200 m. Despite their importance
to Alaska Native subsistence communities and
their prominent role as a benthic predator in
arctic marine ecosystems, bearded seals and their
habitat requirements are poorly documented. The
identification of areas important to bearded seals
(e.g., for foraging) is crucial to the assessment of
potential impacts from industrial activities and from
a loss of sea ice resulting from climate warming.

In 2009 - 2012, we tracked and recorded the diving
behavior of seven sub-adult and adult bearded
seals using satellite-linked data recorders. We used
locations, dive summaries and haul-out data in a
multi-state random-walk model to characterize
periods of resting (on ice, in the water or on land),
foraging (benthic or mid-water) or transit. The
bearded seals visited or migrated through areas
that were sampled with bottom grabs and trawls
to measure benthic productivity and characterize
the benthic communities. We then fit a Bayesian
resource selection model using prey and other
environmental covariates (e.g., sediment type, water
depth) as predictors of the benthic foraging locations
to identify biologically important areas and increase
our understanding of bearded seal habitat preferences
and requirements in the northeastern Chukchi Sea
during the summer and fall. Bearded seal stomach
contents sampled from the Alaska Native harvest
were also used to inform hypotheses about predator-
prey relationships and for comparison with prey
associations that emerged from the analysis.

This study is a contribution to the Synthesis of Arctic
Research (SOAR II) project, supported by the Bureau
of Ocean Energy Management (BOEM) and NOAA.
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Kupunnosa O.U.

BupoBou coctaB, pacnpeaerneHne u oTHocuTesribHasi YACNEeHHOCTb
KntoobpasHbix KOxXxHOM ATNaHTUKKU B ssHBape — ¢peBpane 2015 .

Hucrutyt okeanonoruu uM. ILI1. [upmosa PAH, Mocksa. Poccus

Kirillova O.1.

Species composition, distribution, and relative number of cetacea in
the Southern Atlantic in January — February, 2015.

P. P. Shirshov Institute of Oceanology RAS, Moscow, Russia

B 2015 r. 6putH IpOIOIKEHBI pabOTHI IO MOHUTOPUHTY MOP-
ckux miexkonurtaromux (MM) AHTapKTHKH, HadaThle HAMA
B 2005 r. (Kupummora, 2006, Kupmmiosa u ap., 2008, Ku-
puwioBa, benpkoBud, 2014). B 3THX SKCHEmUIUSIX HCCIe-
JTOBAJINICh: CE€30HHAS NWHAMHKA paCIIpeIeIeHuUs, BUIOBOTO
COCTaBa, CTPYKTypa TpPYII, MOBEICHWE, OTHOCHUTEIHbHAS
YUCIICHHOCTh MOPCKHUX MyeKomuTatomux B FOxHONW ATnan-
THKE B TIepHOA Haryna. Taxoke mpoBoamid HOTO-HACHTU(H-
KaIuio ropOaThIX KUTOB.

AHTapKTUYECKOE JIETO HPOAOIKAETCA ¢ JAeKaOps mo ¢es-
paitb. C OKTAOps IO Mai 371ech HaryJIMBaIOTCS pa3HbIe BUIbI
KUTOOOpa3HbIX, JacTOHOTUX U ntull (3emckuii B.A., 1962,

Shirihai, Jarrett, 2006 u ap.). [lepBble KUTHI TPUXOIAT B
AHTapKTHUKy B HOSIOpe, a B SHBape WX YHCICHHOCTH CTaHO-
BUTCSA MakcuMaibHOW. Omuako B 2015 1. KUTHI HOSIBUINCH
TOJBKO B CEpelMHE SHBApsA, HO MAcCCOBO, YTO MBI HAOMIO-
nany Ha mapuipyte Ne 7. Bo3MOXHO, 3TO CBSI3aHO C Cypo-
BOM 3UMOM U MO3IHHUM pa3BuTUEM Kpwiis. IlonmyTHbIN yueT
MOPCKHX MIIEKONHWTAIOIUX BBIIOJHSUIA B TEUCHHUE BCETO
CBETJIOTO U CyMEPEYHOTO BPEMEHH CYTOK IO IyTH CIEIOo-
Bauust HUC «Axamemuk Modde» B 3 kpynzax (MapmpyTsl
Ne 7,8 m 9) ¢ 21 suBaps o 3 mapra 2015 . MapmpyTst
Ne 7 u 9 6pum «xopoTKUMM»: OTHEHHAs 3eMJIsI — MPOJIUB
Hpeiika — FOxupie lllernannckue 0-Ba — AHTApPKTUIECKUN
m-oB — nponuB Jpetika — OraenHas 3emis. Mapmpyt Ne 8
OBl «JUIMHHBIM»: OrHenHas 3emirst — QONKIEHICKUE O-Ba
— 0-B FOxuas 'eoprust — FOxnupie letnanackue o-sa — AH-
TapKTHYEeCKHUil 1-0B — nponuB [peiika — OrHeHHAs 3eMIIs.
OO0mas MpOTSDKEHHOCTh MyTH cOocTaBmia 7246,5 MOpCKHX
MWIIb, KOJMYECTBO YacoB HaOmronenuii — 679,5 gac. Beero

Our monitoring of Antarctic marine mammals
started in 2005 and continued in 2015 (Kirillova,
2006, Kirillova et al., 2008, Kirillova, Belkovich,
2014). During these expeditions, the following
was investigated: seasonal dynamics of species
composition, group structure, behavior, and relative
number of marine mammals in the South Atlantic
during the feeding period. Also photographic
identification of humpbacked whales was performed.

The summer in the Antarctic lasts from December
until February. From October until May different
species of cetaceans, pinnipeds and birds fatten there
(Zemskiy V. A., 1962; Shirihai, Jarrett, 2006, and
others).

The first whales come to the Antarctic in November,
and the maximum number there is reached in January.
However, in 2015, the whales appeared only in the
middle of January, but were seen in a large number
during route No. 7. Probably, the severe winter had
the same effect on the late development of krill. The
recording of marine mammals was conducted during
daylight and crepuscular hours through the transit
line of the research vessel “Akademik loffe” in 3
cruises (routes No. 7, 8 and 9) from January 21 until
March 3, 2015. Routes No. 7 and 9 were “short™:
Tierra del Fuego — Drake Strait — South Shetland
Islands — Antarctic Peninsula — Drake Strait — Tierra
del Fuego. Route No. 8 was “long”: Tierra del Fuego
— Falkland Islands — South Georgia Island — South
Shetland Islands — Antarctic Peninsula — Drake
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3a BpeMs perica ObUIO YYTCHO 6 BUIOB KUTOB (396 BCTped -
618 ocobeit) u 4 Buaa nenbpunoB (37 BeTpey - 156 ocobeit)
(Tabmn.1).

Kax BumHO u3 Tabmume! 1, Ha mapmpyte Ne 7 (1672,7 m.
MUJIb) OBUTH OTMEUYEHBI BHIIBI, OOBIYHBIE I STOW aKBaToO-
pun. Ha mapmpyte Ne 8 (mmmaHOM, 3491,3 M. Munb) BH-
nIoBoe pasHooOpasrme MM ObUT0 MakCHMalbHBIM, KaK W B
npeapiaymue rogsl. Mapmpyt Ne 9 (2082,5 M. Muie) ObIT
Hanbosiee 6EHBIM KaK MO BUJOBOMY COCTaBY, TaK M IO YHC-
JICHHOCTH XHMBOTHBIX. OZIHAKO 3a MOIAPHBIM KPYyroM dHalre
BCTpeyalnuch KUThl MuHKe. Ha mapmpyre Ne 7 mpu BbI-
xone B npoimB [lpeiika OB BCTPEUCHBI CeHBAN, IOJKHBIC
KOPOTKOTOJIOBBIE U KPECTOBHIHBIE AcTb(uHbI. [lenbpuHb
obutaror B paifoHe OTHeHHON 3eMiH, peryiaspHO BCTpe-
YaloT NMPOXOJSIIUE CyJa U YacTO HECKOJIBKO MUHYT COIIPO-
BOXKJAIOT uX. B nponuse [lpelika )KMBOTHBIE IPAaKTUYECKU
He BcTpedanuch. [Ipu mogxoxe k FOxupmv letnanackum
0-BaM OBUTH 3aperuCTPHPOBaHBI (PUHBAIBI, YTO HAOIIONA-
jgochk 1 B 2014 . Hamo oTMETUTH, YTO MO JAHHBIM HAIIUX
MHOTOJIETHUX MCCIICIOBaHUI ()MHBAJIbI, aKTUBHO HaryJluBa-
sch B paiione FOxupix HleTranacKix 0-BOB, HE MEPEXOIAT
nponuB bpancounga u He crryckaroTes K AHTaPKTHIECKOMY
I-By, Il B IIPOJIMBAX M OyXTaX MUTAIOTCS rOpOavd U KUTHI
MHHKE.

B nenom na mapmpyrax Ne 7 u 9 npeobnananu ropoarsie
KHUTBI, KOTOPbIE TOCTATOYHO PABHOMEPHO PaCIpeAesUINCh
B NMPHUOPEKHONW YacTH AHTapKTUYECKOTO M-0Ba. DHUHBAIIBI
OpuH BeTpeueHH 7 pa3 (19 ocobeit) u 14 pa3 (20 ocobeit)
COOTBETCTBEHHO B paiioHe IOxubix IlleTnanackux o-BoB U
mponuBe Jpeiika. B HemocpenacTBeHHON ONMHM30CTH C HUMHU
KOPMIJINCH ¥ KUTHI MUHKe. M3 tenb¢huHOB Hanbosee MHOTO-
YHCIIEHHBI OBUTM KPECTOBUAHBIE NeNb(GHUHBI — 5 BcTped (24
ocoon).

Ha mapmpyte Ne 8 (Puc. 1) peructpupoBanm, Kak U paHee,
KPECTOBUJIHBIX M FOXKHBIX KOPOTKOTOJIOBBIX JEIb()UHOB KaK
Ha Tepexojie, Tak U B MpUOpexHoN 30He DONKIECHICKUX
0-0B. Taxke ObUIM 3aMedyeHbl (DMHBAIBI M TPYNNA JUIUH-
HOIUIAaBHUKOBBIX TpuHI U3 7 ocobeid. [Ipu noaxone k o-By
IOxHas ['eoprus Ha GaHkax M3-3a TyMaHa HE YIaJoCh Ipo-
BECTH HaOIIOeHNs B TOJTHOM oObeme. B mpomuiom rogy Ha
9TOi aKBaTOPUU OBUTH 3apEerHCTPUPOBaHbI (PUHBAJIBI, CeliBa-
76l (Ha cBanax miyOuH) u ropbayu. Bee kuthl nuTanucs. B
npubpexHo#t 30He 0-Ba FOxkHas ['eoprust ObUIM 3aMEUYCHBI
rop6auu, GUHBAIIBI, IXKHBIC IVIaJIKUE KUThI U CaMKa C JieTe-
HBIIIeM cuHero kuta. Ha nepexone ot o-Ba FOxnas ['eoprust
Kk IOxubiM [lleTnanackum o-BaM, Kpome (MHBAJIOB, ObLIN
OTMEYEHBI CEeilBaJIbl, FOXKHbIE KOPOTKOTOJIOBBIE JEb(HHBI U
kocarku. [Ipu noaxone k 0-By DnedaHT ObUIH 3aperucTpu-
pOBaHbI TpyMIbl (UHBAIOB U KUTOB MUHKE. B paiione AH-
TapKTHYECKOTO TPOJIMBA HAOMIIONAIN MAJIBIX MOJOCATUKOB

Strait — Tierra del Fuego. The total length of the route
amounted to 7246.5 nautical miles, and the number of
observation hours was 679.5 hours. In total 6 species
of whales (396 sightings — 618 individuals) and 4
species of dolphins (37 sightings — 156 individuals)
were recorded during the cruise (Table 1).

As seen from Table 1, on route No. 7 (1672.7 nautical
miles), the species were recorded were typical for
that area. On route No. 8 (a “long” route, 3491.3
nautical miles) the species variety of the marine
mammals was maximal, as during the previous
years. Route No. 9 (2082.5 nautical miles) was the
“poorest” both in terms of the species composition
and in terms of the number of animals. However,
minke whales were encountered more often beyond
the Polar Circle. On route No. 7, when entering Drake
Strait, sei whales, Peale’s dolphins and southern
hourglass dolphins were encountered. The dolphins
inhabit the area of Tierra del Fuego and regularly
encounter passing vessels and often accompany
them for several minutes. The animals were rarely
encountered in Drake Strait. When approaching the
South Shetland Islands, fin whales were recorded as
in 2014. It should be noted that according to our data
of many years of investigations, fin whales, while
actively gaining weight in near the South Shetland
Islands, do not cross Bransfield Strait and do not go
down to the Antarctic Peninsula; in the straits and
bays humpback whales and minke whales feed.

Humpback whales were prevalent on routes Nos.
7 and 9 and were distributed in the coastal part of
the Antarctic Peninsula in a uniform manner. Fin
whales were sighted 7 times (19 individuals) and
14 times (20 whales) accordingly in the area of the
South Shetland Islands and Drake Strait. Also, minke
whales fed in close proximity to the fin whales. The
most numerous dolphins were southern hourglass
dolphins — 5 sightings (24 individuals).

As before, on route No. 8 (Fig. 1), southern hourglass
dolphins and Peale’s dolphins were recorded both en
route and in the coastal area of the Falkland Islands.
Also fin whales and a group of long-finned pilot
whales consisting of 7 individuals were noticed. When
approaching the island of South Georgia, fog interfered
with the observations and they were not performed
completely on the banks. Fin whales, sei whales (on
the continental slopes) and humpback whales were
recorded in that area the previous year. All the whales
were feeding. At the coastal area of South Georgia
Islands, humpback whales, fin whales, souther right
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Tabn. 1. KonmuecTBO BCTped v 0cOOEH MOPCKHX MIICKOIUTAIOIINX Ha MapIIpyTax perca

Table 1. Number of sightings and individual marine mammals on cruise routes

Homepmapmpyra / Number of cruise route

Buj / Species
Ne 7 Ne 8 Ne 9 Bcero / Total
(See the trans.
Fig.1 and 2) Berpeun/ Ocobu/ Bcerpeun/ Ocobu / Bcerpeun/ Ocobwu / Bcerpeun/ Ocobu /
Sightings | Individuals | Sightings | Individuals | Sightings | Individuals | Sightings | Individuals
Cununit kut (BW) 0 0 3 4 0 0 3 4
Ounsan (FW) 7 19 34 55 14 20 55 94
CeitBan (SW) 1 1 1 1 0 0 2 2
Top6aa (HW) 152 234 77 125 70 113 299 472
AHTapKTHYECKUI
MAJIBI TIOJIOCATHK 2 2 11 16 13 15 26 33
(xut MuHKE, MW)
FOoxHBI# THagKui
0 0 7 8 0 0 7 8
kut (RW)
Heonpenenennsrit
3 4 0 0 1 1 4 5
kut (UW)
Hroro / Subtotal 165 260 133 209 98 149 396 618
Kocarka (KW) 1 10 3 10 0 0 4 20
JnunHO-
TUIaBHUKOBAs 0 0 1 7 0 0 1 7
rpuaaa(LFPW)
IOxHbII
KOPOTKOTOJIOBBII 3 13 12 49 2 4 17 66
nensdhus (PD)
KpecroBunusiii
5 24 10 39 0 0 15 63
nenshun (HD)
Hroro / Subtotal 9 47 26 105 2 4 37 156
Bcero / Total 174 307 159 314 100 153 433 774

(MHBANOB, XOTA, KAK OTMEYEHO BbIIIE, (PMHBAIIBI OOBIYHO HE
ciyckatorcs rokHee FOxubix [lletnanackux o-soB. B paiio-
He FOxnbix [lleTnanackux o-BoB, KpoMe (PMHBAIOB M ropOa-
4eif, ObUTH OTMEUEHBI KocaTKu. B paiioHe AHTapKTHUECKOTo
[-0Ba, KpoMe ropOaueii, ObUIM TaKkKe BCTPEUEHBI KOCATKU
(xax 1 B 2014 1.) u xuTHI MUHKe. VTaK, KaKk BHIHO U3 pHUC.
1, Ha mapuipyte Ne 8 B OTKpBITHIX BOJax Mpeodnaaanu

whales and a blue whale female with her whale calf
were noticed. En route from the South Georgia Islands
to the South Shetland Islands, in addition to fin whales,
sei whales, Peale’s dolphins and killer whales were
noted. When approaching Elephant Island, groups of fin
whales and minke whales were noted. In the area of the
Antarctic Peninsula, the minke whales and fin whales
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Puc. 1. BumoBoii cocraB u pacnpeneneHne KUTOOOpa3HbIX, BCTpedeHHBIX Ha MapupyTe Ne 8. O6o3nauenns: RW-
FOXKHBIHN miankuit kut, FW- dmaBan, HW- rop6arernii kut, HD - kpectoBuansnii nenspun, KW- xocatka, LFPW
— IMHHO-TUTABHUKOBas TpuHAa, MW- Mansiii moocatuk, PD — FoxHBIH KOpOTKOTONIOBHIH nenbdun, BW - cuHunit
kuT, SW- celiBain

Fig. 1. Species composition and distribution of the cetacea met along a route No. 8. Designations: RW- Southern
right whale, FW- fin whale, HW- humpback whale, HD - hourglass dolphin, KW- killer whale, LFPW — long-finned
pilot whale, MW- minke whale, PD — peale’s dolphin, BW - blue whale, SW- sei whale

¢unBanst (8,9 %) n ropbaun (B paiioHe AHTAPKTHYECKOTO
n-Ba) — 20,2%. MuHKe U FOXKHBIC TIIAJIKUC KATHI COCTABHIIN
2,6 % u 1,3 % coorBercTBeHHO. M3 nenbhuHOB peodnana-
JM 10XHBIe KopoTkoronosbie (31,4 %) u kpecroBuansie (25
%). Kocarku cocrasuimm 6,4 %. (IIpoueHtHOE cooTHOIIE-
HHE ycaTbIX M 3y0aTbIX KHTOB PACCUMTHIBAIN OTAEIHHO). B
9TOM rofly He OBbLIO 3apPEernCTPHPOBAHO NECTPHIX JeIb(PHHOB
(Cephalorhynchus commersonii), XOTsl B TIPOIIJIBIE TOIBI UX
CHCTeMaTH4ecKn HaOJIoaamy pu noxxoae kK nopry Crennu
(Ponknenackue o-sa). Ha mapmpyre Ne 8  Obutn 3aperu-
CTpUpOBaHbl | neTeHbI y (GUHBAIOB, 2 — y Topbadei H,
Kak ¥ B MPOIUIOM IOy, HaOIIOAaIN CaMKy CHHETO KUTa C
JIETEHBIIIEM, YTO SBISIETCS OOJIBIION PEIKOCTBHIO.

Ha mapmpyte Ne 9 0110 3aperucTpupoBaHO MUHHMATBHOE
konuuectBo MM. Hano oTMeTuTh, YTO B IPOLUIbIE TOJbI
Ha TaKHX e MapHIpyTax 3a MOJSIPHBIM KPYrOM KUBOTHBIC
BCTPEUAIHCH PEXKE.

Ha puc. 2 MpPEeACTaBJICHbl CBOAHBIC JAaHHBIC BCTPCYCHHBIX

ocobeil KNTOOOpa3HbIX Ha KaXKIOM M3 MapIIpyTOB pelica.

were observed, although, as it was mentioned above,
the fin whales normally do not go down to the south
of the South Shetland Islands. In the area of the South
Shetland Islands, killer whales were noted in addition
to fin whales and humpback whales. In the area of the
Antarctic Peninsula, killer whales (same as in2014) and
minke whales were encountered as well. So, as it can
be seen from Fig. 1, fin whales (8.9 %) and humpback
whales (in the area of the Antarctic Peninsula) (20.2 %)
prevailed on route No.§8 in free water. Minke whales
and southern right whales amounted to 2.6 % and 1.3
% respectively. Of the dolphins, Peale’s dolphins (31.4
%) and hourglass dolphins (25 %) prevailed. Killer
whales amounted to 6.4 %. (The percentage of baleen
whales and toothed whales was calculated separately).
No piebald (Commersons) dolphins (Cephalorhynchus
commersonii) were recorded this year, although they
were observed on a regular basis when approaching
Port Stanley (Falkland Islands) during previous years.
One fin whale calf and two humpback whale calves
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BunHo, uTo Ha Bcex MapmipyTax mpeoOnazand ropOauw,
ocobenHo Ha MapipyTe Ne 7. Bo3aMOXKHO, 3TO CBSI3aHO C TEM,
YTO ropOayH TOBOIBHO MO3HO MOIOIIH K MECTaM Haryja u
HE YCITIEJIA PacCPeOTOUNTRCS 10 akBaropuu. Ha mapripyre
Ne 8 B OTKpBITBIX BO/IaX YBEIMYHIOCH YHCIIO BCTPEY ¢ (HH-
BajJlaMH, YTO 3aKOHOMEPHO, TaK KakK Ha KOPOTKHUX MapIIpy-
Tax (PMHBAJIOB HAOIIOMANN TOJIBKO B paiione FOxubix [leT-
JIAHJICKHAX 0-BOB.

KuTs! MUHKE, BUTUMO, TIOJIONIIH TIO3KE TopOadeii, o 4eM ro-
BOPHT yBEIMYECHUE X YUCICHHOCTH Ha MapimpyTax Ne 8 m 9.

Urak, npeobiafaronM BUIOM, KaK M B IMPOILIBIC TOIbI,
OKa3aJInuChb FOPGa‘II/I. dunBaIbl 3aHIIN BTOpPOC€, a KUTbl MUH-
ke — 3-e mecto. B Tabn. 2 npeacTasieHo NpoOIeHTHOE COOT-
HOUICHUEC KUTOB pa3sHbIX BUJIOB. B stom CE30HC, KaK U B ITPO-
LIIJIOM, OBLIIM 3aMEYEHbI IETEHBIIIH B Tpymiax KutoB (1 BW,
3 FW,5 HW u 1 MW). Kak ¢unBanos, tak u ropdaueii c ae-
TCHbIIIIaMU BU/ICJIN KaK B CEMEUNHBIX rpymnmax, Tak 1 B mapax
Matb-aeTeHbil. [IepBhlii pa3 3a Bce Tobl HAOMIONCHU ObLI
3apETUCTPUPOBAH JICTCHBINI Y KATA MHUHKE. 13 neinbpuHOB
npeodiajiay KKHbIE KOPOTKorosoBbie (42.31%) u kpecrto-
BuaHsle (40.38%). Kocarku u rpunast coctasmwu 12.82% u
4.49% cootBetrctBenHo (Puc. 3). Hago ormeruTs, uTO, He-
CMOTpS Ha JJOCTaTOYHOE KOJMYECTBO KOpMa, BCTPEUH C KO-
caTKaMu MPOUCXOIAT peako (2-3 pasza 3a ce3oH). B nanHoM
peiice kocarku ObuIH 3amMedeHsbl 4 paza: Ha mapuipyTe Ne 7 (1
Bcrpeda — 10 ocobeit) u Ha mapuipyte Ne 8 (3 Berpeun — 10
ocobeit).

W3BecTHO, 4TO pasHble BuAbl MM HMEIOT pa3HyIO CTENEHb
COLIMANIPHOTO B3aMMOACHCTBUSA: ONHHM BEAYT OJMHOYHBINA
0o0pa3 XKU3HM, APYTHE HAXOAATCA B TECHOW CBSI3H C COpO-
JuyaMy. OUHBAIBI BCTPEYAINCh B PABHOM CTENEHU KakK I0-
OIMHOYKE, TaK W mapamu. YeTslpe pa3a ObLIH OTMEUEHHI 3
ocobu B rpynne. OquH pa3 B nponuse Jpeiika MbI HaOmO-
Ay TPymIry u3 6 0co0el, KOTOpBIE IIIIH, BBRICTPOUBIIHCH
B nquHUIO. [0pOaThie KUTHI, KaK y)K€ yKa3aHO BBIIIE, ObIIH
CaMbIM MHOTOYHCIICHHBIM BHIOM. JlepXanch B OCHOBHOM
MOOJMHOYKE W TIapaMH 1 3HAYUTEIBHO pexe, mo Tpoe. He-
penko, 0coOEHHO B paiiOHax Haryia, 00pa30BBIBAJIH TPYIIIHI
u3 4-6 TONOB, HO B HUX JIETKO OBIJIO Pa3Nu4uTh Ooiee Mel-
KH€ YCTOWYHBBIE TPYTIIHI.

AHTapKTHYeCKUe Majble MOJIOCAaTUKH (MHHKE) MO JAaHHBIM
HaIlUX TPeIbIIYNIMX peHCcOB BCTPEYAIOTCS MpeuMylle-
CTBEHHO OJJMHOYHO, Kak ObUIO M B 3TOM peiice. B 2014 r.
MBI HapaBHE C OJMHOYHBIMU XMBOTHBIMH, PETHCTPUPOBAIIH
yCTOWYMBBIE MAphI U Jake TPyl U3 4 u 5 ocodeld. B Heko-
TOPBIX MECTaX 3TH KUThI BCTPEUAIOTCS PeryasipHo. Tak, mpu
Ka)kJJOM IIpoxozie uepe3 mposuB Jlemeilp (AHTapKTHUECKHUHA
1-oB) 1 B Oyxte Anmupante bpayH MO)KHO BCTPETHTB ATHUX

were recorded on route No. 8 , and just as during the
last year a female blue whale with a calf, which is few
and far between.

The minimum number of marine mammals was
recorded on route No. 9. It should be noted that the
animals were encountered rarely on the same routes
beyond the Polar circle during the previous years.

The summary data on the cetaceans seen on each of the
routes of the cruise are presented in Fig. 2. It is seen
that the humpback whales prevailed on all the routes,
especially on route No. 7. Probably, the same is due
to the fact that humpback whales came to the feeding
places late and needed more time to “spread” over the
water area. On route No. 8, in free waters, the number
of sightings of fin whales increased, which makes
perfect sense because on the “short” routes fin whales
were observed only in the area of the South Shetland
Islands.

Minke whales, probably, came later than the humpback
whales; the same is evidenced by increase of their
number on routes Nos. 8 and 9.

So, the prevailing species, as in the previous years,
were humpback whales. Fin whales took second
place, and minke whales third place. The percentage
of different species of whales is presented in Table
2. During this season, as in the last season, calves
were noticed in the group of whales (1 BW, 3 FW, 5
HW and 1 MW). Both the fin whales and humpback
whales were seen both in family groups and in pairs:
mother-calf. For the first time during all the years of
observations, a minke whale calf was recorded. Of the
dolphins, Peale’s dolphins (42.31 %) and hourglass
dolphins (40.38%) prevailed. The killer whales
and pilot whales amounted to 12.82% and 4.49%
respectively (Fig. 3). It should be noted, that in spite
of sufficient time for feeding, killer whale sighting
took place rarely (2-3 times per season). During a
given cruise, killer whales were noted 4 times: on
route No. 7 (1 sighting — 10 units) and on route No. 8
(3 sightings — 10 units).

It is known that different species of marine mammals
have different degree of social interaction: some have
a solitary life, and the others are in close relations
with conspecifics. Fin whales were observed both
singly and in pairs to the same extent. On four
occasions 3 individual whales in group were noted.
Once, we observed a group of 6 whales, which swam
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O0603HaueHHS: 10 Ocu abcyucc — BUI KUTOOOPA3HBIX; 710 OCU OPOUHAM — KOTUYECTBO 0CO0CH KHTOOOPa3HBIX

BW - cunanii xur,

FW- ¢unBan, SW- cetiBax, HW- rop6arerii kut, MW- aHTapKkTHYecKrii Mablif momocaTtuk, RW-

10kHbIN maakuid kuT, KW- kocarka, LFPW — nnuHHO-11aBHUKOBas rpuHAa, PD — 10)KHBINH KOPOTKOTOJIOBBIN J€Nb-
¢un, HD - xpecToBumHbIi neabhuH

Fig. 2. A ratio of number of individuals of cetacea along routes No. 7-9

Designations: on abscissa axis: species of cetacea; on ordinate axis: quantity of individuals of cetacea

BW - blue whale, FW- fin whale, SW- sei whale, HW- humpback whale, MW- antarctic minke whale, RW- southern
right whale, KW- killer whale, LFPW — long-finned pilot whale, PD — peale’s dolphin, HD - hourglass dolphin.

kuTOB. Hepeko Mastbie mojIocaTHKU U ropOavyy BCTPEYATUCh
B OyXTax OJHOBPEMEHHO, OJHAKO Mbl HE HaOIIOMaNH B3au-
MOJICMCTBUN MEXKIYy HUMHU.

Kak yxa3zano BbIme, nenbOUHBI OBUTH MPEICTABICHEI 4 BH-
JaMu. B 3ToM ce30He FOXKHBIX KOPOTKOTOJIOBBIX JEIb(QHHOB
MBI BUICJIH Ha BCEX MapIIpyTax B paiione OTHEHHOH 3eMitH,
a TaKke Ha nepexoae k DoiKIeHACKUM ocTpoBaM. Bcero
OBLTO 3aperucTpupoBaHo 66 ocobeit B 16 BcTpedax. Jep-
JKaJIMCh TPYIIIaMH B OCHOBHOM 10 3—7 >KMBOTHBIX. Panee
MBI PEryJSIPHO PETUCTPHPOBANIN KPECTOBHIHBIX JAENb(H-
HOB B mponuBe Jlpeiika npu moaxone k OrHEeHHOH 3emure.
OHHM JIeTKO TIepeMelanich BOKPYT Cy[HA, ITOAHBIPHBAIIN
IO HEro, OTXOAMJIM M BHOBb BO3BpAaIlJINCh. B maHHOM
pelice 3TUX KUBOTHBIX HaOmomanu Ha Mapmpytax Ne 7 u
8 He TompKo B paitoHe OTHEHHOH 3eMii, HO U Ha Iepexo-

in line in Drake Strait. Humpback whales, as it has
been already noted above, were the most numerous
species. They occur singly and in pairs, and rather less
often by three. It was not infrequent that especially in
the feeding areas, they formed groups of 4-6 whales,
but it was easy to distinguish among them the smaller
steady groups.

The Antarctic pikehead (minke) whales, based on
data from our previous cruises, can be encountered
mostly as single units, as it was during this cruise. In
2014, we recorded pairs and even groups of 4 and 5
individuals along with single animals. In some places,
these whales can be met regularly. So, during every
passage through the Lemaire Channel (Antarctic
Peninsula) and in the bay of Almirante Brown one
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Tabmuma 2. [IporieHTHOE COOTHOIICHNE BCTPEUCHHBIX KUTOB Pa3HBIX BUJOB Ha MapmipyTax Ne 7-9

Table 2. Percentage ratio of different whales met on routes Nos. 7 -9

i V) o V)
Bun / Species % Ha MapuIpyTe / % Ha MapuipyTe / % Ha MapuIpyTe / Beero / Total
(See the trans. on route on route on route o,
Fig.1 and 2) No 7 No 8 Ne 9 ’
Cunnit xut (BW) 0 0.65 0 0.65
Owungan (FW) 3.1 8.9 32 15.2
CeiiBax (SW) 0.16 0.16 0 0.32
Top6au (HW) 37.9 20.2 18.3 76.4
AHTapKTUYECKHI
MaJiblid OJIOCATUK 0.3 2.6 2.4 53
(xut MuaKe, MW)
FOsxHBIN TITaAKHIHA
kit (RW) 0 1.3 0 1.3
Heonpenenennsiii
it (UW) 0.65 0 0.16 0.81

nie Kk DONIKIeHACKNM OCTpoBaM, K 0-By HOxHas ['eoprus u B
OTKPBITHIX BOJax ceBepHee OpKHEHCKHX 0-0B. Apeai 3ThX
HMBOTHBIX LIHMPE, YEM y OXKHBIX KOPOTKOTOJIOBBIX JIENIb(H-
HOB. KonmmuectBo ocobeii B Tpymax cocTaBisuio 3-7 5KUBOT-
HBIX. Beero Obwt0 3admkcuposano 63 ocodu (15 BcTped).

B cBsi3u ¢ TeM, 4TO B 3TOM CE30HE, KaK U B IPOLLIBIX, IPE00-
JIQIAFOIIMM BUIOM KUTOB ObLIH ropOavu, MbI Oosiee moapoo-
HO M3y4YWJIH UX pacIipeiesieHue, HOBEACHUE, B3aMMOOTHOIIIe-
Hue ¢ apyrumMu MM. Kpome nepemerieHuii no akBaTopuu,
MBI HaOJIIOaJIN MHUIIEBOE MoBeAeHue U coH. Kak rmokasanu
HAIlli MCCIEOBAaHUS MPOIIIBIX JIET, TAKTUKA MMUTAHHUS Top-
0avell BO MHOTOM 3aBUCHT OT IUIOTHOCTH U IIyOWHBI 3a-
Jieranusi ckoruieHnit kpwis. [Tpu oTHOcUTENBHO HENTyOOKOM
PACTOJIOKEHUN KPUISL KUTBI HCIIOJIB30BAIHN CIEIYIOIYIO
TaKTUKY: IPYMNIBI U3 2-4 KUTOB MOMapHO BEHTUIMPOBAJIHCH,
3aTeM CHHXPOHHO BXOJWJIH B BOIY, BBUHUMBAsCh B Hee IO
4acoBOW CTpeJKe, OTKPBIB NMacTH. Ha MOBEpPXHOCTH BOABI
CHHXPOHHO IMOSIBIISUTUCH XBOCTOBBIC JionacTu (“0abouxu’).
Yepes 3-5 MUHYT KUTHI BHIHBIPUBANN U, BHICTABHUB T'OJIOBHI
C pa3ayToi HIKHEH Y4eTIoCThIO, CLIEKUBAIN BOAY H ITPOIa-
THIBAJIM OCTABIIUIICS KPHWiIb. 3aTeM IUKNI nosTopsuics. Ilpu
Oonee TIyOOKOM 3ajJeraHduM KPWJsl ropOaud 3aHbBIpUBAIIA
BEPTUKAJIBHO C MOJHBIM BBHICTABJICHHEM JIOMAcTeil XBOCTO-
BOTO IUIaBHHUKA. B mpomuioM ce30He BIEpBBIE 3a BCE TOABI
HaM yAaJoCh HaOJNIOaTh TaK Ha3bIBAEMYIO ITy3BIPHKOBYIO
CeTh, KOTfa 2 KuTa, CHHXPOHHO HBIPAs, Ha OINpeJesIeHHON
DIyOMHE BBIMTYCKAIOT MEJIKHE My3bIPhKH BO3/yXa, 3aKpyyH-
BAaIOT 2 CHHpaNU MO U MPOTUB YacOBOU cTpeike. B Tomme

can sight these whales. At times, the pikehead whales
and humpback whales were encountered in the bays
simultaneously, but we have never observed any
interaction between them.

As it has been indicated above, the dolphins were
represented by four species. We saw Peale’s dolphins
at all the routes in the area of Tierra del Fuego, as
well as en route to the Falkland Islands during this
season. Totally 66 individuals were recorded during 16
sightings. They were in groups of mainly 3—7 animals.
Previously, we regularly noted southern hourglass
dolphins in Drake Strait when approaching Tierra del
Fuego. They easily moved around the vessel, dove
under it, swam away from it and came back again.
During this cruise, these animals were observed on
route Nos.7 and 8 not only in the area of Tierra del
Fuego, but also during the passage to the Falkland
Islands, to South Georgia Islands and in open waters
to the north of the Orkney Islands. The range of these
animals is wider than that of Peale’s dolphins. The
number of dolphins in a group was up 3 to 7 animals.
Totally 63 individuals (15 sightings) were recorded.

As in previous seasons, humpback whales were the
prevailing species. We studied their distribution,
behavior and interrelation with other marine mammals.
In addition to movement through the water area, we
observed their feeding behavior and sleep. As it was
demonstrated by our investigations of previous years,
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Fig. 3. Total ratio of number of sightings and units of dolphins on routes Nos. 7 —9. Designations: KW —killer whale,
LFPW — long-finned pilot whale, PD — peale’s dolphin, HD — hourglass dolphin

BOJBI XOPOIIO BUAHBI TOJHUMAIONINECS HA ITOBEPXHOCTH
BOJBI My3bIPhKH. TakuM 0Opa3oM KHTHI COMBAIOT KPWJIb B
Oosee IIIOTHBIE CKOTIJICHUS, TMOBBIMIAs (P(PEKTHBHOCTH ITH-
taHusa. OMHAKO B 9TOM C€30HE He OBLIO COOTBETCTBYIOIIIX
TIOTOAHBIX YCIIOBHH (OTCYTCTBHE OOIAaKOB M 3epKalbHas
TTOBEPXHOCTH BOJBI) JUIsI HAOMIONCHUS TIOTOOHOW KapTHUHBL
[TponomKUTENPHOCTh MUTAHUSA 3aHMUMAaeT Pa3HOE BPEMs B
3aBHCHMOCTH OT HadaJla ¥ KOHIIa CE30HA. B mpormuibie rossl
B HOsIOpe-nmexabpe MBI HEe HaOMIOMANM CIIIIUX KHUTOB, a B
MapTe OTABIX-COH 3aHnMa 10 70% BpeMeH! HamuX HaOIrto-
neanii. B Oyxre BumpxenpMuHa AHTapKTHYECKOTO M-OBa
MBI B (peBpane 2014 r. Taxxe HaOIIOOANM CIIALINX Topba-
4yel, KaKk OJUHOYHBIX, TaK M napamu. HekoTopeie KUTHI ObIH
MIOYTH HE BHHBI HA MOBEPXHOCTH BOJBI M TOJIBKO M3pEIKa
«BEHTHJIMPOBAIHCHY. B 3TOM ce30He, HECMOTPS Ha O3 THAN
puxoz ropOadei, Mbl yKe B KOHIIE SHBapsl HAOIIOOAN OT-
JBIX-COH HE TOJBKO B OyxTe BuibxenbMuHa, HO U B OyxTe
OpHd, B KOTOPOH JI0 ATOTO rofia MOAOOHOTO MOBEACHUS HE
peructpupoBaiu. OTABIX-COH (PHHBAJIOB U MaJBIX MOJOCA-
THKOB MBI HE HAOIIOAIIH.

Kpome uccnenoBanus nosenenust ropbadeli, B peiice Obln
MIPOJOIDKEHB! pabOTHI MO0 UX (OTOMIEHTHU(PUKALIMU 110 XBO-
CTOBBIM, @ TaK)Ke CIIMHHBIM IIJIABHUKAaM, KOTOPbIE TOXE OT-
JMYaroTcs OONBIINM pa3sHooOpasueM. Beero B aTom ce3oHe
ObuTH cenanbl Gororpadun 22 XBOCTOBBIX M 26 CIIMHHBIX
TUTAaBHUKOB rOpOaThIX KUTOB.

the tactics of humpback whales feeding depends
largely on the density and depth of occurrence of
swarming krill. With relative shallow occurrence of
krill, the whales used the following tactics: groups of
2 to 4 whales ventilated in pairs, then they entered
the water synchronously, swimming into it clockwise
‘spiral’, with their jaws open. Tail flukes appeared
synchronously on the water surface. The whales came
up in 3-5 minutes and lifting their heads with the lower
jaw inflated, drained off the water and swallowed the
remaining krill. Then the cycle recurred. In cases
of deeper occurrence of krill, the humpback whales
dove down vertically with their flukes fully out of the
water. During the last season, for the first time during
all observation years, we succeeded in observing
the so called “bubble net”, when 2 whales dove
synchronously to a certain depth and produced fine
air bubbles, coiling 2 spirals counter- and clockwise.
In the blue water, one could see the bubbles coming
up to the surface. In such a way, the whales “herd” the
krill into more compact concentrations, increasing
feeding efficiency. However, during this season
there were no suitable weather conditions (absence
of clouds and mirror-like water surface) to observe
that kind of picture. The feeding duration takes
different time depending on the beginning and end
of the season. During the last years, in November-
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Mopckre MIICKOIUTAIOIINE, SBISISICh KOHCYHBIMU 3BCHBIMU
Tpoduyeckux neneir MupoBoro OkeaHa, MOTYT CIYXHTh
WHIMUKATOPaMHU COCTOSIHUS SKOCHCTeMBI B 1ieioM. CpaBHe-
HUC HOBBIX JIAHHBIX 00 OCOOCHHOCTSX MX CE30HHOTO pac-
MpEeJICNICHHSI, BUOBOTO COCTABa, YACICHHOCTH C JaHHBIMU
MPOILIBIX JIET MOXKET JaTh WH(GOPMAIUIO O BIMSHUU H3ME-
HEHHI KJIMMaTa B MOCIEIHUE IECATHIICTHS Ha YKOCHUCTEMY.

Bcerna npu HaOmioneHNH 3a KUTOOOPA3HBIMU B YCIIOBHSX
HEJ0CTATOYHOMN BUIVIMOCTH WM BOJTHEHHH MOPS IIPeIoa-
raeTcsi, YTo 4acTh JKMBOTHBIX YXOAHUT OT IITOPMa, APYyTHE,
0COOEHHO MeIKHe, — He3aMETHHI Ha ()OHE BOJTH U OapaIikoB.
OTCcyTCTBHE BCTPEY JKMBOTHBIX B XOPOILIYIO ITOTOJY SIBJISCT-
sl OlIpeIeTICHHbIM T0Ka3aTelleM UX OTCYTCTBHS Ha JNAaHHON
AKBAaTOPHHU B OIPEIEICHHOE BpEMs CE30Ha M CYTOK. Bubl
KUTOOOPA3HbIX, KAK U UX KOJIMYECTBO, MEHIHUCH 110 XOIY
pelica B COOTBETCTBHH C 30HAJILHOCTBIO pacIpelieNICHHS.

Kax cnenyer u3 npuBeAEHHBIX NaHHBIX, YHCIEHHOCTb U
BHJIOBOM COCTaB KHTOOOPa3HBIX HEBEIUKH, HECMOTpPS Ha
32-neTHuii 3amper npomsbIcia. Penkne BUIBI KNTOOOpa3HBIX
BCTPEYAIOTCS SAMHUYHO. B 3TOM ce30He MBI HaOIIOMaIN Ha
BCEX MapIIpyTax CaMOK C JeTeHBIMaMu. JleTeHbIm QuH-
BaJOB B IeJoM coctaBwid 3.2 %, a ropbaueir — 1.1 % ot
YYTEHHBIX KUTOB KaxK7oro Buaa. B mpomuiom 2014 1. camok
C JICTeHBIIIAMA HAOFOAN TOJNBKO HA 2-X JUTHHHBIX MapIil-
pytax (11 nerenslmei y kutoB u 3 y nensdunos). B 2005—
2009 r.r. HaOIrONAIH JIMIIE €QUHUYHBIX JeTeHbImel. Takum
00pa3oM, MOXKHO TOBOPUTH O MEAJICHHOM, HO YBEIMYCHUU
BOCIIPOM3BO/ICTBA KUTOB. Hanbosee ycmeniso, kak BUIHO U3
PE3yNBETaToOB HAONIOACHUI, BOCCTAHABIMBAIOT YHCICHHOCTh
ropOarbie KATHI, HECMOTPSI Ha TO YTO OYCHB CHIILHO MTOCTpPa-
namu ot npomeicna B XVIII-XX Bekax. UnucineHHOCT, Ma-
JIBIX TTOJIOCATUKOB YCTyMAeT Jaxe (puHBaIaM.

December, we did not observe sleeping whales, and
in March, the rest-sleep took up to 70% of the time
of our observations. Sleeping humpback whales, both
single and in pairs, were observed in Wilhelmina Bay
of the Antarctic Peninsula in February 2014. Some
whales were almost not seen on the water surface and
only “exhaled or blew” rarely. During this season, in
spite of the late arrival of humpbacks, already in the
end of January, we observed rest-sleep not only in
the Wilhelmina Bay, but in Orne Harbor, where we
have never recorded such behavior until this year. We
did not observe the rest-sleep of the fin whales and
pikehead whales.

In addition to the investigation of humpback whales’
behavior, our studies on photo-identification were
continued on the basis of their flukes and dorsal
fins, which also show large variety. The photos of 22
flukes and 26 dorsal fins of humpback whales were
made during this season.

Marine mammals, being the final link of the trophic
chains of the global ocean, can serve as indicators
of the entire eco-system. The comparison of new
data regarding the specific features of their seasonal
distribution, species composition and number with
data of previous years can provide information
regarding the influence of climate change on the
ecosystem during the last decades.

When observing cetaceans under conditions of poor
visibility or sea disturbance, it is always assumed that
some portion of the animals leave before a storm, and
the others, especially small ones, are inconspicuous
against a background of waves and white-caps. The
absence of animals seen under good weather is a
certain indicator of their absence in the given water
area during the certain time of season and day. The
cetacean species, as well as their number, varied in
the course of the cruise in accordance with the zonal
distribution.

As shown by the data gathered in these studies, the
number and species composition of cetaceans are
small, in spite of 32 years of whaling prohibition.
The rare species of cetaceans are met singly. We
observed females with calves on all the routes during
this season. Fin whale calves in total amounted to
3.2 %, and humpback calves — 1.1 % of the recorded
whales of each species. During 2014, females with
calves were observed only on 2 “long” routes (11
calves of whales and 3 of dolphins). Only single
calves were observed in 2005-2009. Therefore, we
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state there seems to be a slow, but still an increase
of reproduction of these whales. As it can be seen
from the our results, the most successful reproduction
is by humpback whales in spite of them suffered
extensively from commercial exploitation in the
18th- 20th centuries. The number of pikehead whales
is even less than fin whale numbers.
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Kirillova O.1.

Platform of opportunity observations of marine mammals from R/V
in the Central and Northern Atlantic in May, 2016.

P.P. Shirshov Institute of Oceanology RAS, Moscow, Russia

B nocnegnue 2-3 pecatunerus pocT YUCICHHOCTH MOp-
CKMX MJICKOITUTAIOUIMX 3a/IEPXKUBAIOT HEYMEPEHHBIH PbIO-
HbIi npombicen (Kopues, 2002), anTponoreHHoe BIIMSHHE
U 3arpsi3HEHUE OKPYXKAIOIEH cpenbl, K KOTOPOMY OHH Kak
KOHCYMEHTBI BBICIIEr0 TPO(MHUUECKOr0 YPOBHS OCOOEHHO
qyBCTBUTENIbHBL. B pesynbrare MOpOUCXOAUT H3MEHEHUE
apeasioB U BHJOBOTO COCTaBa MOPCKUX MIIEKONUTAIOIIMX,
Oco0eHHO 3TO Kacaercsi MaJOYUCICHHBIX BHJOB U KHTO-
00pa3HBIX C Y3KMM CIIEKTPOM MHIIEBBIX 00BeKTOB. Jlyist
00BEKTHBHOTO CJIC)KEHHS 332 ITUMH [IPOLIECCAMH HEOOXOH-
Ma OpraHu3anus CUCTEMbI MOHUTOPUHIAa MOPCKUX MIIEKO-
nuratonmx (Kupuiiosa, 2006).

For the last 2-3 decades the growth of marine
mammal populations have been hampered by
unbridled fishing (Kornev, 2002), anthropogenic
effects, and environmental pollution, to which
they, as consumers at the highest trophic level, are
especially sensitive. As a result, the change in areas
and species composition of marine mammals has
occurred. This is especially true for whale species
that are in low numbers and have a narrow spectrum
of prey items. An organized monitoring system for
marine mammal monitoring is needed to objectively
trace these processes. (Kirillova, 2006).
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Puc. 1. BunoBoii coctaB u pacnpeneneHre KATOOOpa3HbIX, BCTpeYeHHBIX Ha Mapuipyre OOo3HaueHus:: BW—
cuanit xut, FW— ¢punsan, NARW- ceBepHbIi aTmaHTHYecknil miagkuii Kut, SBW — mmockono0s1ii Oy THUTKOHOC,
FKW — uepnas kocarka, PKW — xapnukoBas kocarka, LFPW — miuHHO-11aBHHKOBast rpuHaa, CLD — nenbdun
Kmmmvene, SBCD — 6eno6ouka, ASD — msitHucTHIH nenbduH, CBD —adamina, AWSD - atnanTiudeckuii 0emoOokuit

nens¢uH, SAMFS — 10)KHO-aMepUKaHCKII MOPCKOH KOTHK

Fig. 1. Species composition and distribution of the Cetacea seen along the route. BW— Blue Whale, FW— Fin
Whale, NARW- North Atlantic Right Whale, SBW — Southern Bottlenose Whale, FKW — False Killer Whale,
PKW — Pygmy Killer Whale, LFPW — Long-finned Pilot Whale , CLD — Atlantic Clymene Dolphin , SBCD —
Short — beaked Common Dolphin, ASD — Atlantic Spotted Dolphin, CBD — Common Bottlenose Dolphin, AWSD
— Atlantic White-sided Dolphin, SAmFS — South American Fur Seal.Note: latin names of whales are shown in

Table 1.
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HUccnenosanus mpoBoauiu B pamkax peiica Ne 40 na HOC
«Axagemux @enopos» ¢ 3 o 23 mas 2016 . Bo Bpems Iie-
pexozna u3 1. MonteBuzeo B I bpemepxacden nocie oxoH-
YaHUs pabOTHI CylHA MO 00ECIIEUEHHIO MOJSIPHBIX CTaHIUH
Y TIPOBEACHHS THIPOJIOTMYECKUX HAay4HBIX pabotr. Hayunas
IporpaMMa 3KCHeIUIMH pelycMaTpuBaia MpoBeACHUE 110
MYyTU CIEAOBaHMS CyAHA y4eTa MOPCKUX MIIEKOMUTAIOIMINX
(MM) ¢ uenbo U3ydeHHus UX pacipeneieHus, BUI0BOIO Co-
CTaBa U OTHOCUTEJILHON YHUCIIEHHOCTH.

[TormyTHBIN y4eT MOPCKHX MIIEKONHMTAIOIIUX BbIMOIHSICS
B TEUECHHE BCETO CBETIOTO M CyMEPEYHOTO BPEMEHH CYTOK
W3 pyleBoi pyOKu ¢ BBICOTHI 17,6 M (paccTosHUE OT I1a3
HaOmromaTens 1o moBepxHocTy Mops). Habnronenus 3a mop-
CKUMH MJICKOIIMTAIOIMMHU BEJIUCh METOJOM «IIPOXOIHOTO
ydeTay, IIpH KOTOPOM CYJHO IIPU BCTPeUe ¢ KUTOOOPa3HBIMU
HE CXOAMIIO ¢ Kypca U He 3aMeaysuio xof. O0mmas mpoTskeH-
HOCTBh MapuIpyTa coctaBmia 6 556.3 MOPCKHX MUIIb, TIPOTS-
JKEHHOCTPH IyTH, HAa KOTOPOM IPOBOAWIN HaOmomeHus, — 3
528.7 MOpPCKUX MHIB (CBETIIOE BPEMS CYTOK), KOJIMYECTBO
yacoB HaOmoneHuit — 260,5 gac. BusyansHBIi MOMCK MOp-
CKHX MJICKOIMTAIOIINX OCYIIECTBIAICA HEBOOPY)KCHHBIM
I71a30M, @ TIPH OOHApYXEHHH XHMBOTHBIX HAa YNAJICHUU — C
nomorsio ouHokiaa Bushnell 8x50 ¢ xommacoM M manpHO-
MepHOH ceTkoil. [Tpu Manoil ckopocTu cyaHa WM HaXoX-
JEHUN MOPCKUX MIIEKOITUTAIOMINX HA MIOBEPXHOCTH MOpS B
TEYCHUE JIOCTATOYHOTO BPEMEHH NPOBOAMIN BUIEOCHEMKY
kamepoit SONYHDR - CX130E (Pal).

3a BpeMmsi peiica Obul0 yuTeHO 3 BHJa ycaTbIX KHTOB
(15 Berped — 29 ocobeit), 1 OyreutkoHoc (Hyperoodon
platifrons), 8 BunoB nenspunoB (15 BecTped — 93 ocobn)
n 1 Bun nactonorux. Kpome sroro, 2 kuta u 8 nenspuHOB
He ObUTH MICHTU(UIIMPOBAHBI 10 BHJA B CBSI3U C OOJIBIINM
paccTosHHEM OT CydHa (majee He yduTbiBaroTcs). FOkHO-
aMepHKaHCKHE MOpCKHE KOTHKU (Arctocephalus australis,]
BCTpeya, 6 ocobeit) ObUTH 3aperrcTpUpOBaHbl B 3ayuBe Jla
IInara, roe oHU pa3peX€HHOH IPyNNOil HBIPAIM B MYTHOH
BOJIC.

ITpu BeIxome u3 3anuBa Jla [Tnara Obu1 3aMeueH eiie 1 KOTHK,
a TaKKe OYyTBUIKOHOC, KOTOpPBIH aKTHBHO BBINPBITMBAI U3
BOJIBL, IPUUEM JIeJ1all 3TO B TeueHue 10 MUHYT ¢ HeOOJIbIIUMU
nepepeiBamu. Ha Boctounom 6epery IOxHol Amepuku (Ha
TpaBep3e bpasunun) OblIH BCTpeueHs! YepHble (Pseudorca
crassidens, 4 ocobu, 3.3%) u kapiukoBbie Kocatku (Feresa
attenuata, 2 Bctpeun — 12 ocobeii (9.8%). UepHble kocaTku
HBIPSUIM C TIOBOPOTOM Ha MpaBblii OOK, MMOKa3bIBasi IPyIHbIC
TUIABHUKU: BHUIMMO, OXOTHJIHCh. KapiukoBble KOCaTKu
MpolUIM pacTaHyTod rpynmoil. B IleHTpanbHOil u"acTu
ATnaHTHKU ObLIM 3aperucTpupoBaHbl Aenbhunabl KinMeHe
(Stenella clymene — 6 ocoGeir, 4.9%) © NATHUCTHIC
nenbhunsl (Stenella frontalis, 3 Bctpeun — 33 ocobu). Dtu

The research reported here was carried out on voyage
Ne 40 on board the R/V “Academician Fedorov” from
May 3 through May 23, 2016 during passage from
the port of Montevideo to the port of Bremerhaven
after the vessel completed its supply of polar stations
and hydrographical scientific research. The scientific
program of the expedition provided the opportunity
to record marine mammals along the sailing line of
the vessel in order to study their distribution, species
composition and abundance.

Recording of marine mammals while travelling was
performed during day-light and twilight hours from
the wheel house at a height of 17.6m (height from
observer’s eyes to the sea surface). Marine mammal
observations were completed using the “transit
recording” method; when a cetacean was encountered
the vessel didn’t change course and didn’t reduce
speed. Total length of the route was 6556.3nm
while the distance while observing was 3528.7nm
(day-time), and the number of observation hours
was 260.5 hr. Visual searching of marine mammals
was performed with the naked eye, and when the
animals were observed at some distance — with use of
Bushnell 8x50 binoculars with compass and telemeter
scales. At low vessel speed or when marine mammals
were present on the sea surface video recording
was performed using a SONY HDR- CX130E (Pal)
camera.

Three species of baleen whales were encountered
(15 encounters - 29 individuals), 1 bottlenose whale
(Hyperoodon planifrons), 8 species of dolphins (15
encounters - 93 individuals) and 1 species of pinniped
was recorded during the voyage. As yet, 2 whales and
8 dolphins haven’t been positively identified due to
their distance away from the vessel (further they are
not taken into account). South American fur seals
(Arctocephalus australis,] encounter, 6 individuals)
were recorded in Rio de la Plata Gulf, where they were
diving in the cloudy water in sparse groups. At the exit
from Rio de la Plata Gulf 1 fur seal was noted and
1 bottlenose whale, which actively jumped out of the
water, doing this for 10 minutes with brief intervals.

On the East coast of South America (abreast Brazil) we
encountered false killer whales (Pseudorca crassidens,
4 individuals, 3.3%) and pygmy killer whales (Feresa
attenuata, 2 encounter — 12 individuals (9.8%)). False
killer whales were diving with rotation to right side,
showing pectoral fins: apparently, they were pursuing
prey. Pygmy killer whales passed by in a stretched

group.
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Tab6n.1. KomuuecTBo BCTpey U 0co0el MOPCKUX MIICKOITUTAOIINX HA MapIIpyTe peiica

Tab. 1. The number of meetings and individuals of marine mammals along the cruise routes

[Mpumeuanne: UW u UD He BKiIIOueHBI B 00111€€ KOJIMYECTBO 000

Cokpartien- _ Komnnue- Komnnue-
Hoe Pycckoe II‘JIII(/)I((::J;EPII; CTBO CTBO,
Ha3Ba- Haspanme MM JlatMHCKOE Ha3BaHUE FDVILIAX / BCTpEd / ocobeii /
Hue MM/ . MM / Latin name Y . Number Number

. / Russian name umberin
Abbreviated OUDS of of
name group sightings | individuals
o Balaenoptera mus-
BW CuHnit KUT culus 2 1 2
; 2+2+2
Balaenoptera +2+2+2
Fw ®unBan aphysalus +249+1 13 24
+2+1+3+1
CeBepHBIi aTTaHTHIEeCKUI . s
NARW aKHi KUT Eubalaena glacialis 3 1 3
Bcero: - 15 29
. Hyperoodon plan-
SBW [T10CcK0M00BIH OYTHUIKOHOC frons 1 1 1
Bcero: 1 1
FKW UepHas kocarka Pseudorca crassidens 4 1 4
PKW KapmkoBas xocarka Feresa attenuata 5+7 2 12
JnuHHOTUTaBHUKOBAs (OOBIK- .
LFPW HOBEHHAS) TPUHIA Globicephala melas 9 1 9
CLD Hempun Kimumene Stenella clymene 6 1 6
KopoTKOKITIOBBIN OOBIKHOBEH- .
SBCD HEIH enb(uH (6e10609Ka) Delphnus delphis T+2+1+4 4 14
ASD [IaTHUCTBIN nenbGUH Stenella frontalis 20+6+7 3 33
OOBIKHOBEHHBIN Oy THUTKOHO- .
CBD Chiit rebduH (abanima) Tursiops truncatus 5 1 5
ATtnanTuveckuii 6e1000Kui Lagenorhinchus
AWSD nenbhuH acutus S5 2 10
Bcero: 13 76
IOxxHOaAMepUKaHCKTI Arctocephalus
SAmFS MOPCKOH KOTHK australis 6+1 2 7
Bcero: - 2 7
Hroro: - 33 130
Uw Heonpenenennsiii KUT 1+1 2 2
UD Heomnpenenennsrii nenshuH 5+3 2 8
Bcero: 10

JeTb(QUHBl TPYIIaMHA OOBIYHO MPOXOIUIIH MapauIebHO
CY[HY, BBINPbITMBas ©3 BOAbl. KUTOB HaOMIOAaIM Ha
TpaBep3e [wuOpantapckoro mnponusa, I[lopryramum, B
Buckaiickom 3ammBe. IIpeoOmagaromum BUAOM  OBLTH
¢unBansl (Balaenoptera physalus, 13 Bctped — 24 ocodwu, u3
HUX 3 camku ObutH ¢ oapoctkamu). Cunue (Balaenoptera
musculus) 1 ceBepHbIC aTIaHTU4eckue rankue (Eubalaena

In the Central Atlantic, we recorded Clymene
dolphins (Stenella clymene — 6 individuals, 4.9%)
and spotted dolphins (Stenella frontalis, 3 encounters
- 33 individuals). These dolphins normally passed
in groups parallel with the vessel jumping out of
the water. The whales were observed abreast of the
Strait of Gibraltar, Portugal, in the Bay of Biscay. Fin

216

Marine Mammals of the Holarctic. 2018. Vol. 1.



Kupunnosa. MonymHbeie uccnedoaHusi MOPCKUX MeKornumarouwux ¢ cyoHa e LjeHmparnbHol u ...

35

w
o
A

N
wv
L

N
o
L

[
wv
I

Kon-Bo BcTpeu/ocobei

w
L

BW FW NARW  SBW FKW PKW LFPW CLD SBCD ASD CBD AWSD  SAmFS

Puc. 2. CooTHoIlIeHHEe BCTPEY M KOJMMYECTBA 0COo0CH KMUTOOOpa3HBIX Pa3sHBIX BHIOB Ha MapiipyTe peiica. O6o3Ha-

yenus: BW — cunmii kut, FW — ¢punsan, NARW — ceBepHBIil aTnaHTHYCCKU Taakuid Kut, SBW — mmockomo0sii

oyteutkoHoc, FKW — wepras xocarka, PKW — kapmukoBas kocatka, LFPW — mnmHHO-TUTaBHUKOBAS TpuHaa, CLD

— nenbun Kinumene, SBCD — 6enobouka, ASD — nsaraucteiit nenbpun, CBD — adanuna, AWSD — atnantudeckuit

6enobokuii nenpduH, SAMFS - 10’KHO-amepHKaHCKUI MOpCcKOW KOTHK [IpuMeuaHue: naTMHCKHE Ha3BaHHUS KHTOB
MIPeCTaBICHEI B Ta0M. |

Fig. 2. A ratio of encounters and number of individuals of Cetacea along the route BW— Blue Whale, FW— Fin Whale,

NARW — North Atlantic Right Whale, SBW — Southern Bottlenose Whale, FKW — False Killer Whale, PKW —

Pygmy Killer Whale, LFPW — Long-finned Pilot Whale , CLD - Atlantic Clymene Dolphin , SBCD — Short - beaked

Common Dolphin, ASD — Atlantic Spotted Dolphin, CBD — Common Bottlenose Dolphin, AWSD — Atlantic White-
sided Dolphin, SAmFS — South-American Fur Seal

glacialis) xutel 0bUH TipencTaBieHbl 2 (1.6%) u 3 (2.4%) | whales (Balaenoptera physalus, 13 encounters - 24
0co0siMH cooTBeTCTBeHHO. 18 Mast ceBepree mp. ['mbpanrap | individuals, 3 of them were females with youngsters)
Ha cBase TiTyOuH B 13:47 wac. o ieBomy OopTy Habmonamu | prevailed.

CaMKy CHHEro KHTa C JIETEHBILIEM, YTO SBISICTCS OOJIBLIOH
PENKOCTHIO B CBA3H C MAJOYUCIEHHOCTHIO JAHHOIO BHA Blue Yvha?es (Balaenoptera musculus) and North
kutos. C 15:30 10 20:50 wac. 5 pa3 perMcTpUpOBAIM Atlantic right whales (Eubalaena glacialis) were
¢unBainos (12 ocobell, B TOM YHCIIE CAMKY C JIeTeHbIIEM). 19 represepted by 2 (1.6%) and 3 (2.4%) species
Mast IpH Tonxozie k BuckaiickoMy 3amBy Habmonanu kutos | fespectively.

¢unBanoB u nenbGuHoB. 20 Mas B buckaiickoM 3anmBe
8:18 o 14:30 yac. OblIM 3aperucTpupoBansl 7 ¢puHBaNOB (4
BCTpeuH ) ¥ 3 Bua J1enb(GHHOB: ITMHHOIIABHUKOBBIC TPUH/IbI
(9 ocobeit), KOPOTKOKIIIOBBIE OOBIKHOBEHHBIE (3 BcTpeun — 7
oco0eif) 1 aTanTHYeckue 6enodokue nenbGUHbI (2 BCTpeUH
— 10 ocobeii). Takum oOpa3om, B buckaiickom 3anuse 3a 6
Yac Ha MapupyTe NPOTSHKEHHOCTHIO 68 MOPCKHX MHUITb OBLIO
3aperucTpupoBaHo 33 ocobu kurtoobpasueix (10 BcTpew).
ITocne 14:30 yvac. B ceBepHOM uyacTu buckaiickoro 3anva
MOpPCKHE MIJIEKOIIMTAIOIINE BCTpedeHbl He Obutn. B memom

On May 18, northward of the Strait of Gibraltar on
the continental slope at 13:47 on the portside we
observed a female blue whale with a calf, which is
very rare because of small number of that specie of
whales. From 15:30 to 20:50 we recorded fin whales 5
times (12 individuals including a female with a calf).
On May 19 at the approach to the Bay of Biscay we
observed fin whales and dolphins. On May 20 in the
Bay of Biscay from 8:18am to 14:30 we recorded 7
fin whales (4 encounters) and 3 species of dolphins:
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u3 kutoB npeobnananu ¢uuBansl (19.5%), u3 nenbduHOB
— mnsaTHUCTBIE JenbGuHbl  (26.8%). OcranbHble BUABI
JeNb(UHOB  PaclpenessuINCh JIOCTATOYHO PaBHOMEPHO:
00bIKHOBeHHBIe TpUHIBI (Globicephala melas) — 9 ocobeit
(7.3%), Oemobouku (Delphnus delphis) — 14 oco0eii
(11.4%), adamunsr (Tursiops truncatus) — 5 ocobeit (4.1%),
aTnantudeckue OenoOokue nenbhunsl (Lagenorhinchus
acutus) — 10 ocobeii (8.1%).

B Tabn. | mpencraBieHbl CBOTHBIC NAHHBIE IO BHIOBOMY
COCTaBy, KOIMYECTBY BCTped U OTHOCUTEIBHOM
YUCJCHHOCTHU MOPCKHX MJICKOTTUTAIOIIIHX, YHCITY
ocobeit B Tpymmax. s ymoOcTBa BOCTIPHSATHS JaHBI
COKpAalllEHHblE PYCCKME W JAaTUHCKUE  Ha3zBaHusi MM.
Ha puc. 1 mokazaHO MpPOCTPaHCTBEHHOE pAaCIpENCICHIE
MOPCKMX MJICKONHUTAIONINX 110 MapmpyTy cyaHa. Ha puc. 2
MIPEICTaBICHBI JAHHBIE COOTHOIICHHS KOJIMYECTBA BCTPEU H
ocobeit MM pa3HbIX BUIOB.

Kax BugHO u3 Tabn. 1 u puc. 2, punBansr B 70 % cirydaes
Jiep Kanuch mapaMu. Jlenb(QHUHBI BCTpEYauch B OCHOBHOM
rpynmnamu 5—7 ocobeil. Perncrpauns camok ¢uuBanoB n
CHUHHX KHUTOB C JIETEHBIIIAMH BCEIeT HAJAEekKAy Ha XOTb U
MEIUIEHHOE, HO YBEIMYEHUE YHCIEHHOCTU THUX >KUBOTHBIX.
HanGonpmiast IUIOTHOCTE MOPCKHX MIJICKONMTAIONIMX OblIa
OTMEYEHA B I0JKHOU M CpeHEN JyacTu rpaHullbl bruckaiickoro
3a11Ba U ATIAHTHUYECKOIO OKEaHa.

long-finned pilot whales (9 individuals), short-beaked
common dolphin (3 encounters — 7 individuals) and
Atlantic white sided dolphins (2 encounters — 10
individuals).

Thus, in the Bay of Biscay over 6 hours on the 68
nm route we recorded 33 individuals of Cetacea (10
encounters). After 14:30 in the north part of the Bay
of Biscay we didn’t encounter any of the mammals.
Generally, fin whales (19.5%) dominated from among
the whales, among dolphins — spotted dolphins
(26.8%). Other species of dolphins were distributed
evenly: long-finned pilot whales (Globicephala
melas) — 9 individuals (7.3%), common dolphins
(Delphnus  delphis) - 14 individuals (11.4%),
bottle-nosed dolphins (Zursiops truncatus) - 5
individuals (4.1%), Atlantic white-sided dolphins
(Lagenorhinchus acutus) — 10 individuals (8.1%).

Table 1 shows summary data on species composition,
number of encounters and relative population of
marine mammals, number of individuals in groups.
For convenience, the abbreviated names of marine
mammals are given in Russian and Latin. Figure 1
shows the spatial distribution of marine mammals
along the vessel route. Figure 2 provides data of
the ratio of encounters and individuals of marine
mammals of various species.

Asisseen from Table 1 and Figure 2, fin whales seen in
70% of the cases were in couples. The dolphins were
encountered, mainly, in groups of 5-7 individuals.
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Orcrynaromuii  Je€TOM MOPCKOM Jie ¥ yBeJIHM4YeHHE
AQHTPOIIOT€HHOM JEATETFHOCTH B MOPCKUX YCIOBHAX APKTHKH
SBJISIOTCSL TPUYMHON OOECIIOKOEHHOCTH B  OTHOIICHHWH
TEHICHIMN W3MEHEHUs COCTOSHHSA MOMYyISA  OebIx
mensenen (Ursus maritimus) W TaroQWIbHBIX TIOJCHEH.
Ilo MHOTMM apKTHYECKHMM pPETrHOHaM H3-3a OrPaHUYEHHOMU
JOCTYIHOCTH M XapakTEePHO PACCESIHHBIX pacIpeneieHui
(hOKaJBHBIX KITIOYEBBIX TAKCOHOB CYIIECTBYET HeOONIbIIOE
KOJIMYECTBO JAHHBIX, YTOOBI OLIEHUTH COCTOSIHUE 3I0POBBS U
TEHJICHLIUH TOMYIISIMHA MOPCKUX MJICKOITUTAIOIIHX.

31ech MBI ONHCHIBAEM MOMBITKY pa3paboTaTh HpOBEJCHHE
WHCTPYMEHTAIBHOW  a3pOOTOCHEMKH  O€noro MemBens,
naxraka (Erignathus barbatus), ¥ KONBYaTOH HEpPIIBI
(Phoca hispida) B YykoTckoM MOpe — TpeX BHIOB, KOTOpbIE
HUMEIOT BBICOKOE HPHPOIOOXPAHHOE 3HAYEHHE. YUHTHIBAs
BBICOKYIO CTOMMOCTb MPOBEJCHUS TaKWX 00CIIeN0BaHMUH,
B&KHO JIOKyMEHTHPOBaTh TOYHOCTH, KOTOpas CBs3aHa C
IBTEPHATUBHBIMU ~ TIPOEKTaMH  OOCIIEZIOBaHMH,  YTOOBI
rapaHTUPOBATh, YTO OHO Oy/eT 3KOHOMUYECKH 3P PEKTHBHBIM
U WMEET pealbHyl0 BEpOSTHOCTb JOCTIDKCHHUS Liener
MOHHTOpHHTA. C TIOMOIIBI0 MOZICITMPOBAHUS MBI UCCIIETYEM,
KaK BapbHpoBaia IpeanoyiaraeMas TOYHOCTh M CMEIICHHE
OLICHOK YHCIICHHOCTH B 3aBHCHUMOCTH OT (I) pasiamuHbIX
JUTMH MapiipyToB obcnenoBanus, (II) pasnudnex crpareruii
pasmMemnienus mapiipytoB oocnenoBanus u (III) pasmirunbix
Mozieneld OeHKU. BaXXHO OTMETHTh, YTO JaHHas CTparerys
HaJUIeKalM  00pa3oM  YUYWTHIBACT  HEONPEIEICHHOCTD,
KOTOpasi OTHOCHTCSI K HENOJIHOMY OOHapyXeHHI0 W
HEPOBHOMY PAacCHpeleleHHIO0 KIIOYEBBIX TaKCOHOB IO
JIEOBOMY JIaHIIA(TY.

C TOYKM 3peHUs] TOYHOCTH MbI OOHapyXuiH, uyto 7840 kM
JUIMHBI MapIIpyTa OKa3aJoCh JOCTATOYHO, YTOOBI OIEHHUTH
TUIOTHOCTh TIOIYJISIIIMY JIaXTaKa U KOJIBYATON HEPIIbI ¢ KOA(-

Retreating summer sea ice and increases in
anthropogenic activity inmarine Arctic environments
have raised concerns about the population trends of
polar bears and ice-associated seals. In many Arctic
regions, few data are available to gauge the health
and trend of marine mammal populations because
of limited accessibility and characteristically sparse
distributions of focal taxa.

Here, we describe an attempt to design an instrument-
based aerial survey of polar bears (Ursus maritimus),
bearded seals (Erignathus barbatus), and ringed seals
(Phoca hispida) in the Chukchi Sea, three species of
high conservation concern. Given the high cost of
performing such surveys, it is important to document
precision associated with alternative survey designs
in order to assure that a survey will be cost effective
and has a reasonable chance of meeting monitoring
objectives.  Using simulation, we explore how
anticipated precision and bias of abundance estimates
varied as a function of (i) different lengths of survey
tracks, (ii) different strategies for survey track
placement, and (iii) different estimation models.
Importantly, this strategy appropriately accounts for
uncertainty attributable to incomplete detection and
from uneven distributions of focal taxa across the
icescape.

In terms of precision, we found that 7840 km of track
line was sufficient to estimate bearded and ringed
seal abundance with a coefficient of variation (CV)
less than 0.2. However, even with 11760 km of track
line, the CV for polar bear abundance was 0.28-0.35,
which is quite imprecise (but may supplement existing
knowledge in the region). Bias largely decreased as
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¢umentom Bapuamu (CV) menee 0,2. Tem He MeHee naxe
npy JuinHe MapipyTa B 11760 kM kosdduimenTt Bapuanun
JUTS TUIOTHOCTH TIOMYJISIIUU OenbIx MenBeneit cocrasmi 0,28-
0,35, KOTOpBIN SIBISIETCS BEChbMa HETOYHBIM (HO MOXET JI0-
MIOJTHUTh UMEIOLIUECS] CBEICHUS 10 PeTHOHY). PacxoxeHue
B 3HAUUTENILHOW CTENEHU YMEHBIIAETCS MO0 MEPe UCIMOJIb30-
BaHHMs 00JICE CJIOKHBIX MOJICIICH OIICHKH, HO PE3yJIbTaThl OKa-
3aJTUCh OYEHb MTOXOKUMH TI0 AUANa30Hy CO CTPATErusMHU pac-
MIpeACIICHHS MAPUIPYTOB MPHU YCIOBHH, YTO IIPOrpaMmma paboT
He ObLIa Upe3MEPHO COCPEIOTOUCHA Ha IIPHOPEIKHOM JIB]TY.

Hamm pe3ynbraTel MOKas3bIBAalOT MOJIE3HOCTH IPOBENCHHS
WMUTAIUOHHBIX YIPAKHEHHH UL COBEPIICHCTBOAHHMS IIPO-
TpaMMBI paboT 10 0OCIEAOBAHUIO U OKA3AJIUCh YPE3BBIYANHO
LEHHBIMH IIPH TIOTy4YESHHH TIOANEPKKU PA3IIMYHBIX 3aHHTEpe-
COBAaHHBIX CTOPOH.

@duHaHCUpPOBaHHE
NOAA.

JAHHOI'0O  IMPOCKTa  OCYIIECTBIAIOCH

more complicated estimation models were employed,
but results were quite similar over a range of track
allocation strategies provided that effort was not
overly concentrated in shorefast ice.

Our results demonstrated the utility of conducting
simulation exercises to guide survey efforts, and
proved extremely valuable in obtaining the support of
various stakeholders.
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on the rookeries of Bering Island in 2011-2015
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MeToabl OlIEHKH YMCJIEeHHOCTH. J[is y4yera YUCIeHHOCTH
CEBEPHBIX MOPCKHX KOTHKOB Ha KOMaHIOPCKHX OCTpOBax
B Ka4eCTBE OCHOBHOTO METOJA TPAJUIIMOHHO MPUMEHSETCS
IpsAMO#T aOCOJIOTHBINA MOJICUET TAPEMHBIX M Oe3rapeMHBIX
ceKaveil, MEeHKOB (KUBBIX U MABIIHUX), CAMOK U XOJIOCTSKOB
(3-5 netHux cammoB) (ApceHseB, 1968).

Population Estimate Methods. To count the
population of northern fur seals on the Commander
Islands, direct counts of harem and idle adult male
seals, gray pups (alive and dead), female seals, and
bachelors (male seals aged 4-5 years) was used
traditionally (Arseniev 1968).
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OnpenesneHne YUCIEHHOCTH MTPUILIONAA TIOUTH BECh EPUO
W3y4YEeHHs] MOPCKOTO KOTHMKa Ha KoMaHIOpCKMX OCTpOBax,
HauuHas ¢ 1958 1., MpoU3BOAUIIOCH MPHU MOMOIIU TaK Ha-
3bIBAEMOT0 MeToza mporona (ApcenneB, 1968, Biagumu-
poB, 1997). On Gosiee TO4eH, OJHAKO TpeOyeT OOJBIIOrO
yrcia 00CIy)KHBAIOIIEro MepcoHaja W Hay4YHBIX COTPY/I-
HHUKOB, Y4eTYHKOB. KpoMe Toro, mporoH MOpCKHX KOTHKOB
BHOCHT HEKOTOPYIO JAECTPYKTHBHYIO POJIb B )KU3Hb KOTH-
KOB W MHOT/Ia BBI3BIBAET IMOEb HEKOTOPOH YaCTH LICHKOB.
B 2013-2015 rr., u3-3a COKpaIIeHHOTO COCTaBa HAy4YHOIO
NepCOHaa, y4eT MPOTOHOM He IPOBOJHIICS.

BTopeiM MeTomOM oOIpeAesieHns] YUCICHHOCTH IIEHKOB
SBISIETCS. MAaTeMaTHYeCKUH MeTOoH, TpeioxKeHHbI [LA.
HecteposiM (2002), 0cHOBaHHBIN Ha YUCICHHOCTH U BO3-
PacTHOM COCTaBe CaMOK, IPHUCYTCTBYIOIINX Ha JiexOure.
OpHAaKo 3TOT METOA U3-32 MHOXKECTBA BBOIUMBIX B (hOpMY-
Jy MapaMeTpoB, TAKUX KaK KOJIMYECTBO 4-JIETHUX JIETHUX
caMoK, kK03 puimeHT 6epeMeHHOCTH, SUIOBOCTH | Ap., KO-
TOpBIC YCTAaHOBHUTH B HACTOSIIEE BPeMsI HEBOSMOKHO U3-32
HeOOIBIION BEIOOPKH MEUCHBIX JKUBOTHBIX, TPHCYTCTBYIO-
IIUX Ha JIe)KOUIIIe, B HACTOAIICE BpEeMs HE HCIIOIb3YEeTCS.

B naGoparopuu MOPCKHX MIIEKONMTAIONUX B TOCICIHUE
TOABl JJISL y4eTa YUCIEHHOCTH LIEHKOB MPUMEHSETCS HO-
BBIA METOJl, OCHOBaHHBIA Ha CpPeIHEM COOTHOUICHUU MakK-
CUMAaJIbHON YUCIIEHHOCTH CaMOK Ha Oepery ¥ IMICHKOB, KO-
Topoe paccuutano 10 2012 r., korga NpoBOIUIICS MOACUET
MpUILIOAa METONOM mporoHa. OueBHIHBI HEAOCTATKU U
9TOT0 METOAA, KENATEeIbHO pa3 B 2—3 roga NpoBOIUTH MPO-
TOH IIEHKOB JIJIsi OOHOBJICHUS PACYCTHBIX KOA(D(PUITUCHTOB
(Kopues u 1p., 2013).

Yd4eT caMOK JIsI yCTaHOBJICHUS MX MAaKCUMaJIbHON YHCIICH-
HOCTH Ha Oepery npoBoasT npumepHo ¢ 11 mo 20 wurois
©XKEeJHEBHO Ha KaXJ0M JiexOuie. [locie BbISBIEHUS KA
YUCJIEHHOCTH, 4YTO OMPEIENeTcs IO CHIDKEHUIO YHCIICH-
HOCTH Ha CJICAYIOUIUI ACHb, YUETHI MIPEKPALIAtOTCs, U s
pacdyeToB OGepeTcs MaKCUMaJIbHOE YUCIO CAMOK, MOIYdeH-
HOE B MPEABIAYIINNA CHb.

I[J'I?[ OLCHKHU MPOMBICIOBOI'O 3allaca XOJIOCTAKOB (CaML[OB
3—5-1eTHETO BOSpaCTa) HCIOJIB3YKOTCA AAHHBIC OPAMOIO
moacycra 3TOM KaTeropruu KOTUKOB 11O MaKCUMaJIbHON HX
YHUCJICHHOCTHU HA KaXKAOM IPOMBICIIOBOM J'IC)K6I/IH_[C.

Jisl OLIeHKH MPOMBICIIOBOTO 3alaca CaMI[OB CEPBIX KOTH-
KOB (IIIEHKOB-CaMI[OB 3—4-MEeCSYHOTO BO3pacTa) HCIOJb-
3YIOTCS JaHHbBIC, TIOJTYYCHHBIE M0 YYETY IICHKOB MOPCKOTO
KOTHKa 3a 2 roja J0 Hayana IPOMBICIA C MOINpPAaBKOH Ha
ecTecTBeHHYI0 cMepTHOCTh (1-3%) 3a 3—4 Mecsma 10 Ha-
yaJjia MpoMBbICia, TO €CTh K 1 HOSOpsI.

Throughout virtually the entire period of fur seal studies
on the Commander Islands, beginning in 1958, the
population was counted by so-called “sweep method”
(Arseniev 1968, Vladimirov 1997). That method is
precise, but requires a large number of researchers and
support staff to implement. Besides, the population
sweep somewhat disrupts the seals’ habitat and leads
to death of certain number of pups. We did not carry
out a sweep count in 2013-2015 due to research staff
downsizing.

The second method used to count the pup population
is a mathematical method proposed by G.A. Nesterov
(2002) and is based on the number and age of female
seals at a rookery. However, due to the number of
parameters included in the formula (number of females
aged 4 years, pregnancy ratio, female infertility and
so forth), which are impossible to determine at the
moment due to shortage of marked animals at the
rookery, this method is presently not used.

In the last years the Marine Mammal Laboratory
of KamchatNIRO has been using a new method of
pup population count, based on the average ratio of
maximum number of females on shore to the number
of pups calculated up to 2012, when the last sweep
count was carried out. That method also has obvious
downsides, i.e. the need to carry out a sweep count of
pups every 2-3 years to update the ratios (Kornev at
al. 2013).

To determine the maximum number of females on
shore, the females are counted daily at each rookery
from approximately July 11 to July 20. After the peak
population is determined (based on the decrease of
the number of females on the next day), the count
stops, and the maximum number of females from the
previous day is used for calculation.

To estimate total allowable catch of bachelor males
(age 3-5 years) we use direct count data for that
category of animals based on their maximum number
at each rookery.

To estimate the allowable catch of gray pups (male pups
aged 3-4 months) we used the data that we obtained
from seal pup counts carried out 2 years before the
harvest started, adjusted for death due to natural causes
(1-3%), 3-4 months before the harvest started, i.e. by
the 1st of November.

Results and Discussion. Pups. Total number of
northern fur seal pups at Bering Island in 2013-2015
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Figure 1. Interannual dynamics of northern fur seal pup population at Bering Island rookeries

PesyabTatel u o6cy:xkaenune. llenku. YncneHHOCT mpH-
IJI0a MOPCKHX KOTHKOB Ha 0. bepmnra B 2013-2015 rr.
OTIpeIeIsIach PACICTHBIM METOAOM 10 IPSIMOMY TIOJICUETY U
OMPEICIICHIIO MAKCUMAIbHOW YHCIICHHOCTH CaMOK Ha Oepe-
Iy B O[IMH U3 Hel. Jlaee myTeM nosy4eHHbIX Kod(duipeH-
TOB MEKIY YHCICHHOCTHIO CaMOK U IIEHKOB 3a IPEIbIIYyIIHe
TOMBI OIPENeNSIIN YUCICHHOCTh IneHkoB. s Cesepo-3a-
MAIHOTO JISKOHMIIA Cpentuit koadduuueHt cocrasmser 1:1,4
n mis CesepHoro —1:1,9. Takum 00pa3om, YHUCIEHHOCTH
mienkoB B 2015 1. mst CeBepo-3amaaHoro JiexxOuia cocra-
Buna 10931 oco6s u ans Ceseproro — 18242 ocobu.

ITo cpaBHeHMIO cOo cpenHuM 3HadeHueM 3a 2011-2015 rr.
(21832 ocobm), B 2015 . Ha CeBepHOM JIEXKOHIIE YHCIICH-
HOCTb NPHUILIOAA yMEHbIIUIAch Ha 16%.

Ha Cesepo-3anagHoM JIekKOUIE YHCICHHOCTh JKHUBBIX
menkoB B 2015 1 cocraBmwia 9293 ocobu, maBHIUX
LIEHKOB YYTEHO MPsMBbIM rozcueToM — 1638 rosioB. O0mas
YHUCIICHHOCTh TPUILIONAa Ha 3TOM JieKOume moutd Ha 2%
BBHIIIIE CPeHUX 3Ha4eHUH 3a mocnenuue 5 ser (2011-2015
rr). B 2015 . cmepTtHOCTH mmeHKOB Ha CeBepo-3amnagHoM
nexoume cocraBuiaa 15% oT Beeill YMCIEHHOCTH IEHKOB,

was determined by calculation method, direct count
and maximum one day number of females on shore.
After that, using the ratios between the female
population and population of pups in previous years,
we determined the pup population size. For the
Northwestern rookery, the average ratio was 1:1.4,
for the North rookery it was 1:1.9. Thus, the pup
population at the Northwestern rookery was 10,931,
and for the North rookery it was 18,242 pups in
2015.

Compared to the average population in 2011-2015
(21,832 pups), in 2015 the pup count at the North
rookery decreased by 16%.

At Northwestern rookery the live pup population
in 2015 deceased (determined by direct count) by
1,638 pups. Total pup count at that rookery was
higher than the average number for the last 5 years
(2011-2015) by almost 2%. In 2015 pup mortality
at Northwestern rookery was 15% of the total pup
population, which is somewhat higher than the
average value for 20112015, i.e. 14%. Thus, the
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Figure 2. Interannual dynamics of adult male population at Bering Island rookeries

YTO HECKOJIBKO BBINIE cpeaHero 3HadeHus 3a 2011-2015 rr,
paBHoro 14%. Takum 00pa3oM, YHCIECHHOCTH NPHILIOAA Ha
CeBepo-3anaqHoM JISKOUIIIE B MOCICIHUE 4 TOa OCTaeTCs
TIPUMEPHO Ha OTHOM CPEIHEM YPOBHE.

CyMMmapHO Ha IBYX IPOMBICIOBBIX JiekOuiax (CesepHoe,
Cesepo-3ananHoe) Ha 0. bepuHra YHCIEHHOCTH IIEHKOB B
2015 r. cocraBuia 29173 ocobwu, uro Beie, yeM B 2014 . u
MIPUMEPHO COOTBETCTBYET ypoBHIO 2013 . (puc.1).

Cekaun. Ha CesepHom nexoOumie B 2015 . MakcuMabHOE
KOJIMYECTBO TapeMHBIX ceKadell ObI0 oTMedeHO 15 wmroms,
WX YHCICHHOCTh COCTaBmwiIa 1265 ocobeit mpu oOmei
YHCICHHOCTH cekaded Ha 3Ty nmary B 2188 romos. Ilo
CPaBHEHHUIO CO CPEIHEW BEJIMYMHOM 3a MOCieAHHE S5 JIET
00IIIas YUCIICHHOCTh ceKadel B TEKyIeM roy Hibke Ha 5,2%.

Ha Cesepo-3amagnoM jexOHIlle MakCHMaJlbHas —OOIIas
YHCJICHHOCTh CEKaueii BO BpPEMs YuYETa, BBIIOJHECHHOTO
25 wmrons 2015 r, cocraBuma 1446 ocoOeid, YTO MOYTH
COOTBETCTBYET CpPEIHEMY 3a IMOCICTHHE S5 JIET 3HAYCHUIO
(e Ha 0,3%).

pup count at Northwestern rookery for the last 4
years stayed approximately at the same average level.

In total, at the two Bering Island commercial rookeries
(North and Northwestern) the pup population in 2015
was 29,173 individuals, which is higher than 2013
and approximately on the 2013 level (see Fig.1).

Adult Males (Bulls). At North rookery in 2015
maximum population of harem adult males was
recorded on July 15, at 1,265 individuals, while the
total number of adult males on that day was 2,188.
Compared to the average population for the last five

years, the adult male population in the current year is
down by 5.2%.

At the Northwestern rookery the maximum total
population of adult males at the time of the count
(July 25, 2015) was 1,446 individuals, which is
almost the same as the average population for the last
5 years (0.3% higher).
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Taxum 06pazom, B 2015 r. MakcuMabHas 00IIIast YUCICHHOCTh
cekadell Ha IByX JexOumax o. bepunra cocraBmma 3634
ocobu, uto Ha 3% HIKE CPETHETO 3HAYCHHS 33 MOCIICIHUE
5 et (puc.2).

Ilo cpaBHEHHIO C TIPOILIBIM TOIOM OOIIAas YHUCICHHOCTh
cekaueil Ha o. bepunra B 2015 r. Beime Ha 12,6%, uTo,
BO3MOYKHO, CBSI3aHO C UX HegoydeToM B 2014 1., KOoTOpEIi U3-
3a MaJIOTO KOJIMYECTBA COTPYIHUKOB IPOBOAMIICS HE Ha BCEX
yuacTkax CeBepHOro JISKOUIIA.

B 2015 r. Ha omHOTO cekavya Ha CeBepHOM U CeBepo-3ara HoM
TeKOUIIaxX MpUXoamnoch 9,3 u 7,4 pokaBIINX CAMOK COOT-
BeTCcTBeHHO. ONTHMANBHOE COOTHOIICHUE MEXIY CeKadaMu
W TIOJIOBO3PENIBIMM CaMKaM{ Ha JISKOMINE, PEKOMEHIOBaH-
HOE TIpH BEJICHUHM KOTHKOBOTO XO3SHCTBA HA MPOMBICIOBBIX
nexxonmax, pasHo 1:20 wmm naxe 1:30 (Bmagumupos, 1998,
Kysun, 1999). Kak BHIHO 1O CpaBHEHHIO C ONITUMAaIbHBIMH
3HAYCHUSIMH 110 BceM JNiexxonmiam o. bepurra, B 2015 1. aToT
MOKa3aTesb ObLT HAMHOTO BBIIIIE, YTO YKA3bIBACT HA Upe3Mep-
HYIO KOHKYPEHIIUIO CPe/Ii TIPOM3BOUTENCH U XapaKTepU3yeT
BO3/ICHCTBIE MPOMBICIIA HA CAMIIOB KaK HECYIIECTBEHHOE.

CaMIILI-XO.]IOCTHKI/I. YHCIIEHHOCTh XOJIOCTSKOB Ha JIEXKOH-
max o. EepHHra orpeneidiiacb BU3yajJbHbIM METOAOM IIyTEM
IpAMOTro nmoacyeTa. K aroit KaTeropuu KOTUKOB MOXKHO OT-
HCCTHU TAKXKC U nonyceKaqeﬁ.

OO0m1ast YMCICHHOCTh XOJIOCTSIKOB Ha 0. bepunra B 2015 1.
coctraBmia 5054 ocobu, uTo Ha 7% HUXKE CPEIHEro 3Hade-
aug 3a 2011-2015 rr. M3-3a eXeroqHoro HEIOKUCITOIb30Ba-
HUsI, OYEBH/IHO, YTO MX 3aMacChl B MOCICIHNUE TOIbI H3MEHSI-
I0TCSI HE3HAYMTENBbHO M HAXOMSATCSI HAa YPOBHE, ONM3KOM K
CPEIHEMHOTOJIETHEMY.

[IpoMpbIciioBBIi 3amac KOTUKOB—X0NOCTAKOB 17151 CeBepo-3a-
magHoro NekOmma cocraBmwi 2950 ronos, a Ha CeBepHOM
nexonme — 2104 ocodu.

Takum oOpazom, B 2015 1. o0miasi YUCICHHOCTh MOPCKOTO
KOTHKa (BCEX BO3PACTHBIX KAaTErOPHii, B TOM YHCJIE CAMOK)
Ha AByX JexoOumax o. bepunra cocraBut oxono 100 ThIc.
0C06eﬁ, HCXOJd U3 KOHLCTINHU, YTO YUCIICHHOCTD IIPUILJIOJa
cocrasyser He MeHee 30% ot obmeit uncnennoctu (Kysus,
1999).

AHanu3 MOTYYeHHBIX JaHHBIX CBUACTENBCTBYET O TOM, YTO
3arachl HaXOMIATCS Ha CPEIHEM YPOBHE, MTO3BOJISIFOIIIAEM Be-
CTH IIAIAIIYI0, HAYYHO 000CHOBAaHHYIO TOOBITY.

CocTosinne npomMsicia. B nocneqnue 5 et npoMeicen Ko-
THUKOB XapaKTepU3yeTcsl HEPaBHOMEPHBIM YPOBHEM €3KEeTOI-
HOW 700b1yM (Tadm.1). Jlums B 2011 rr. KBOTHI MO CEphIM
KoTHKaM Ownutn ocBoeHbl Ha 91,4%. Exeromno ma Cese-

Thus, in 2015 the total population of adult male seals
at two Bering Island commercial rookeries was 3,634
heads, which is 3% lower than the average value for
the last 5 years (see Fig. 2).

Compared to the last year, the total adult male seal
population at Bering Island in 2015 was up by
12.6%. The population rise was probably due to
undercounting in 2014, because due to low number
of research staff, not all areas of the North rookery
were counted.

In 2015 at the Northern and Northwestern rookeries
the population of reproductive females was 9.3 and
7.4 reproductive females per one bull, respectively.
The best recommended ratio of bulls to adult females
at commercial rookeries should be 1:20, and even
1:30 (Vladimirov 1998, Kuzin 1999). As we can see,
compared to optimal ratios for all rookeries of Bering
Island for 2015, this value was significantly higher,
signifying excessive competition between bulls and
characterizing commercial use of adult males as
insignificant.

Single Males (Bachelors). The single male population
at the Bering Island rookeries was counted visually
by direct count. Half-bulls may be also classified as
this category of seals.

The bachelor male population at Bering Island in
2015 was 5,054 individuals, which is 7% lower than
the average population in 2011-2015. Obviously, due
to annual underuse, the bachelor male population is
relatively stable at the level close to the long-time
annual average.

Commercial population of bachelors at the
Northwestern rookery was 2,950 seals and at North
rookery it was 2,104 heads.

Thus, in 2015 the total population of northern fur
seals (of all age categories, including females) at
two Bering Island rookeries would be about 100,000
seals, assuming that the total number of pups is not
less than 30% of the total population (Kuzin 1999).

Analysis of the results of the observations has
indicated average contemporary condition of the fur
seal population, allowing the gentle, scientifically
based use.

Harvest Status. In the last 5 years commercial use
of the resource is characterized by uneven level of
annual harvest (see Table 1). Only in 2011 the quotas
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Tabmuma 1. Mexromoas muaamuka OJY (oOmiero gomyctuMoro yirosa), 1o0srdu (rosoB) u ocBoerust OY
(%) mopckoro xotuka B 2011-2015 .

Table 1. Year-to-year dynamics of the TAC (total allowable catch), the catch (heads) and the TAC development
(%) of northern fur seal for 2011-2015

Koruku-xonoctsiku/ Bachelors Cepsie kotuku/Grey pups Cymmapno/ Total
Tomsr/
Years OHIY/ BeuoB/  OcBoenme/ | OAY/ Bswmos/  OcBoenme/ | OAY/ BsuioB/  OcBochue/
TAC  Catch Development | TAC  Catch  Development | TAC  Catch  Development
2011 1813 92 5,1 2948 2693 91,4 4761 2785 58,5
2012 1821 73 4,0 2975 0 0,0 4796 73 1,5
2013 1872 46 2,5 2988 25 0,8 4860 71 1,5
2014 2411 25 1,0 2875 334 11,6 5286 359 6,8
2015 2392 25 1,1 2550 233 9,1 4942 258 52

po-3amagnoM nexouine B okTaope 1t OO0 «YTpunicknit
nenbGunapuity, OO0 «/lenbGuH U s» OTIABIUBAIOCH IO
25 ronoB 3—4-netHuX KOTHKOB. B 2012-2015 1. 326011 po-
MBICJIOBOTO 3Bepsl MpoBoAuics Toabko aAns Hyxk1 KMHC. B
2015 . na CeBepHoM JexOumie 0buT0 100BITO 233 cephIx
kxoTuka npu ksote 500 roynos.

B nacrosiiiee Bpemsi ceBepHbIii MOpckoi KOTHMK Ha KomaH-
JOPCKUX OCTPOBAaxX IPOMBICIOM HEAOHCIONb3yeTcs. Tak,
ecnu B 2004-2011 rr. 7o6sray Mopckoro kotuka Ha Koman-
JIOPCKHUX OCTPOBax BeiH 2 MecTHBIX mpeanpusatus — OO0
«Aneytckuii peibokomouaaT 1 OO0 «Corkoii», a BHIJIOB
nocturai 3 Teic. TosioB (ocBoerue O/1Y, B 2011 r. — 59,0%),
To ocBoenne OIY B 20122015 rr. He npessImano 7%, 1o-
ObI14y Beu ToNbKO popoBbie 00muHasl KMHC Ha 0. bepunra
(Tabm. 1).

B 2011 1. ¢ OO0 «AneyTckuii pplOOKOMOMHATY OBIIT pacTop-
THYT JIOTOBOP O 3aKPEIUICHUH J10JIei KBOT JOOBIUM (BBUIOBA)
BOJHBIX OMOJIOTHYECKUX PECYPCOB JUISl OCYIIECTBICHUS TPH-
Ope’KHOTO PHIOOIOBCTBA 10 IPHYMHE OCBOCHUS KBOT B TEUE-
Hue 2 aer noxapan Ha ypoBHe MeHee 50%. Ilo npomectsun
5 Jer yka3zaHHOE NPENPHATHE BHOBb PEUIMIO 3aHATHCS
TIPOMBICIIOM MOPCKHX KOTHKOB. Y UHTBIBasI, YTO B HACTOSIIECE
BpEMsI pecypchl 3TOTO BHUJIa MPOMBICIIOM HEIOHCHONIB3YIOT-
Csl, a TaKXKe NMPUHUMAsi BO BHUMAHHE HaJM4YKE Y MPeNpHsi-
THsI OOraToro OIBITA BEICHUS! IPOMBICTIA MOPCKHX KOTHKOB,
Takoe HaMEPeHHWE MOXKHO TOJIBKO IPHBETCTBOBATh. B0300-
HOBJICHHE TPOMBIIUICHHON 3KCIUTyaTallid 3TOTO IEHHOTO
pecypca Ha KoMaHIOpCKHX OCTpPOBax B IOJIHOM Mepe Oynet
COOTBETCTBOBATH PallOHAILHOMY IIPHPOIOIIOIBE30BAHHMIO.

allocated for commercial use were realized at the level
of up to 91.4%. Each year in October 25 fur seals
aged 3-4 years were caught at Northwestern rookery
for the Untishski Delfinary, LLC, Delfin [ Ya, LLC. In
2011-2015, commercial killing was done only for the
needs of Sakhalin indigenous minorities. In 2015, 233
gray pups were killed at the Northern rookery, while
the quota was 500 heads.

Presently northern fur seals of the Commander Island
are under-utilized for commercial use. In 2004-2011
two local companies — Aleutski Rybokombinat, OOO
and Sogzhoy, OOO — were harvesting northern fur
seals on the Commodore Islands, and total catch was
up to 3 thousand individuals (59% of TAC in 2011).In
2012-2015, only 7% of the TAC was taken, and only
indigenous communities of Sakhalin minorities were
harvesting seals at Bering Island (see Table 1).

In 2011 the contract on quota allocation for harvesting
(catch) of oceanic natural resources and coastal fishing,
previously signed with Aleutski Rybokombinat, OOO,
was terminated due to quota realization at levels
less than 50%. Five years later the company decided
renew their seal harvesting business. Considering that
presently this species is underutilized for commercial
use, and taking into account the fact that the company
has long experience of northern fur seal harvesting,
we can only welcome plans such as these. Renewing
commercial use of that valuable natural resource of
Commander Islands would be entirely in line with
policy of reasonable use of natural resources.

Mopckue mnekonutatowme Nonapktukn. 2018. Tom 1.
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BaaropapnocTu. ABTOpHI Onaronapst Bcex, KTO y4acTBOBAJI
B pa3HbIC TOIBI B cOOpe ¥ 00pPabOTKE MATEPUANIOB IO MOP-
ckuM kotukam Komanpmopckux ocrpoBos: M.A. brnoxuHa,
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B 2014 u 2015 rr. B cBeTJIOE BpeMs CyTOK MPU XOpoIlen
BUJINMOCTH Ha TOMYTHBHIX cyaax (rpy3oBoro cyaHa «KVY-
PUJITEO» u tennoxona «Urops @apXyTauHOBY), Clea0-

Records of marine mammals, including cetaceans,
were accomplished aboard the cargo ship
“KURILGEO” and the passenger ship “Igor

BaBImNX ¢ 0. CaxanuH Ha 0. YpyH, ¢ BEpXHETrO0 MOCTHKa
BBITIOJIHAJIMCh HEIIPECPBIBHLIC Ha6J’IIOI[eHI/I$I 3a BCTpCUaMu
kuTooOpasubix. [Tockonbky ¢ 2014 1. HauaTO MPOMBILILICH-
HO€ OCBOEHHME MECTOPOXKAEHUN AparMeTaioB Ha 0. YpyI

Farkhutdinov” on the way from Sakhalin Island to
the Kuril Islands in the daylight from the upper deck
in 2014 (31.07-2.08 and 17.08-18.08.) and in 2015
(16.07.-17.07; 27-28.07).
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Figure 1. The
distribution  and
the number of
cetaceans on the
route from the
port of Korsakov
(Sakhalin Island)
to the Kuril
Islands and back
in 2014.
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Figure 2. The
distribution and
the number of
cetaceans on the
route from the
port of Korsakov
(Sakhalin Island)
to ITturup Island
and backward in
2015.
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(Kopues, 2014a, 20146), HHTEHCUBHOCTh JBH)XEHHS CY-
JIOXOJICTBA B 3TOM HAaIlpaBJICHUU HECKOJbKO YBEIUYUIIOCH.
Bospoc u nHTEpec y HayYHBIX OpraHU3alMii U 00LeCTBEH-
HOCTH TIO BJIMSHUIO aHTPONOI'€HHOro (hakTopa Ha MOp-
CKMX MJIEKOIIUTAIOIIUX B aKBAaTOPUH FOXKHBIX Kypuibcknux
octpoBoB (Kopues u ap., 2015).

B 2014 r. Obuto 3aperucTpupoBaHO 9 BHUIOB MOPCKHX
MJICKOMTUTAIONINX, CEeMb M3 KOTOPHIX OBUIM ompene-
neHsl g0 Buaa (kamanot (Phuseter catodon), ¢dwuHBaI
(Balaenoptera physalus), mansrii nonocaruk (Balaenoptera
acutorostrata), Oenokpbeinas Mopckas cBuHbs (BMC)
(Phocoenoides dalli), oObIKHOBEHHass MOpCKasl CBUHBS
(OMC) (Phocoena phocoena), TAXOOKEaHCKHH 0eT000KMt
nensun (Lagenorhynchus obliquidens).) (tabn. 1, puc.
1.). CaMbIM MHOTOYHMCIICHHBIM BHJIOM OKa3allach OCIOKPHI-
nast Mopckast cBunbsi (BMC), BcTpeuanachk 38 pa3, obmeit
YUCIEHHOCTRIO Oonee 154 ocobeii (Tabim. 1; puc. 1). Bro-
POi¥i 110 YMCIIEHHOCTH ObIIa BCTpeUa THXOOKEAHCKOTO Oeo-
6okoro nens¢una (TH) — Bcero B rpymme ObUIO HE MEHEE
80 ocobeii. KpynmHBIX KUTOB 3apeTUCTpHUPOBaHO 3 BHA (Ka-
major — 4 ocobu B 4 BcTpedax, puHBaI — 4 0codu B 2
BCTpeUax, Majblid mojiocatnk — 11 ocoOeit B 7 BcTpeuax) u
OJMH BHJI KPYIHOTO Tmostocatuka (8 ocobeii B 4-X BCTpedax)
13-32 OOJNBIIOTO PACCTOSHUS OKAa3aJiCsd HEOMPEICICHHBIM.
OO6bikHOBeHHass Mopckas cBuHbs (OMC) ormeuanace 3
pasza YUCIEHHOCTHIO B 7 TOJIOB.

B 2015 r. 66110 3apeructprpoBano 33 0coOu KHTOOOPa3HbIX,
y 5 n3 KoTophIX BU ObUT onpexneneH (¢punaBan (Balaenoptera
physalus, roxubiidi kut (Eubalaena glacialis), manbiii mo-
nocaruk (Balaenoptera acutorostrata), ropbau (Megaptera
novaeangliae), BMC (Phocoenoides dalli) (tabn.1, puc. 2).
CamMbIM MHOTOYHCIICHHBIM BUJOM, Kak U B 2014 r., oka3a-
nack 6erokpbUIas Mopckast cBuHbs (BMC)— 6 perucrpaunit
o01eif uncieHHocThIo Oosee 18 ocobeii (puc.2).

Kpynsbix kuToB 3apeructpupoBano 4 Buia (¢punBan — 6
oco0eii B 3 BcTpeuyax, Malblii T0JIocaTHK — 5 ocobeid B 3
BCTpeYax M IOKHBIN KUT 1 BcTpeya 2 ocoOeil) U OnuH BUA
KPYIHOTO MoJjocaruka (2 ocodu B 2 BcTpedax) u3-3a 00Jib-
IOT0 PACCTOSHHS OKa3aJICs HEeonpeaesieHHbIM (Ta0. 1, puc.
2).

JlanHbIe 110 BCTpedaM KHTOOOPa3HbIX y FOXKHBIX KypHibckux
OCTpOBOB, nosiydeHHble B 2014-2015 T, MOTYT AaTh HEKO-
TOpOE MpeACTaBICHUE 00 NX BHJOBOM pa3sHOOOpa3ny U 00H-
UM B JAHHOW aKBAaTOPHH. YUMTHIBAas HavaBIIEECs XO3sIH-
CTBEHHOE OCBOCHHE Ha 0. YPYN M aKTHBH3AIMIO TIO00HOM
JesrensHOCTH Ha 0. Utypyn u o. Kynammp, BeImonHeHne
peryIsipHBIX HaONIOCHNIT 32 BCTpEYaMH KHTOOOpa3HBIX B
MOCTIEAYIOIINE TOABI IIO3BOJINT OLICHUBATh B KaKOH-TO Mepe
CTEICHB BIMSHUS aHTPOIIOTEHHOTO (haKTOpa Ha 3THX KHUBOT-

The ships before they reached the destination point
on Urup Island (Shchukin Bay) passed Kunashiri
Island In 2014 and Ithurup Island in 2015. Records
of cetaceans from the moving ships depended on the
route, weather conditions and visibility.

It was recorded 272 individuals of cetacean in 60
meetings in 2014 and 34 them in 17 meetings in 2015.

In total for two years there were 8 cetacean species
recorded, including sperm whale, fin whale, common
minke whale, southern right whale, humpback whale,
Dall’s porpoise, harbour porpoise and Pacific white-
sided dolphin.

The data regarding species composition and frequency
of cetaceans in the waters near the Southern Kuril
Islands obtained in 2014-2015 are important for the
purposes of human activities risk assessment and
comparing with data newly obtained.

Recording of cetaceans was accomplished in 2014
and 2015 during daylight hours and good visibility
from the upper decks of ships sailing from Sakhalin
Island to Urup Island. The intensity of shipping along
this route has been increased several times since 2014,
when commercial mining of precious metals began
on Urup Island (Kornev 2014a, 2014b). As a result
the social and scientific awareness concerning the
possible effects of these activities on marine mammals
has been growing, particularly in the waters near the
Southern Kuril Islands (Kornev et al., 2015).

In 2014 there were 9 species of marine mammals
recorded in this way, and seven of them were
identified to species: sperm whale, fin whale, common
minke whale, Dall’s porpoise, harbour porpoise,
Pacific white-sided dolphin (table 1, fig. 1). The most
frequent species was Dall’s porpoise (seen 38 times,
154 individuals total) (table 1, fig.1). The next frequent
species was Pacific white-sided dolphin (seen in a
group of 80 individuals). There were 3 species of large
whales recorded (4 humpback whales in 4 sighting, 4
fin whales in 2 sightings, 11 common minke whales in
7 sightings) and one species of rorquals (8 individuals
in 4 sightings, not identified to species due to far
distance). Harbour porpoise were recorded 3 times (7
individuals in total).

In 2015 there were 33 cetacean individuals recorded,
where 5 were identified to species (fin whale, southern
right whale, common minke whale, humpback whale,
Dall’s porpoise) (table 1, fig. 2). Like in 2014, the
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Tabnmma 1 — Bumsr kutoobpas3HeIx, 3aperucTpupoBanHbix B 2014—2015 1. va FOxuapIX Kyprisckux ocTpoBax.
[TpumedaHue. «—» 03HaYaeT «He 0OHAPYKEHO»
Table 1 — The records of cetaceans in the waters of the South Kuril Islands in 2014-2015.

Note: «—» means not detected

K-Bo BcTpey,
. K-Bo oco0ei, mir. IIT.
Buy/ Species Number of animals Number of
Schools
2014 2015 2014 | 2015
I'opb6au/ Humpback whale (Megaptera novaeangliae) — 3 — 2
FOxwnw1ii kut/ Southern right whale (Fubalaena gla- o ) o 1
cialis)
®unsan/ Fin whale (Balaenoptera physalus) 4 6 2 3
Mansrnii montocatuk / Common minke whale (Balae- 1 5 7 5
noptera acutorostrata)
Kamranmot/ Sperm whale (Phuseter catodon) 4 — 4 —
Kur neonpenenennsiit/ / unidentified Whale 8 4 2
BMC/ Dall's porpoise (Phocoenoides dalli) 154 18 38 6
OMC/ Harbour porpoise (Phocoena phocoena) 7 — 3 —
Tuxookeanckuii 6enobokuit nenbdun/ Pacific 30 - | o
white-sided dolphin (Lagenorhynchus obliquidens)
Henndun Heonpenenennsit/ unidentified Dolphin 4 1 1 1
Bcero/ Total 272 34 60 17

HBIX, CPAaBHHMBAs ITOJyYSHHBIC TaHHbBIC C pe3yJsTaTamMu peru- | most frequent species was Dall’s porpoise (seen 6
crparuii B 2014-2015 rr. times, more than 18 individuals in total)(fig. 2).

There were four species of large wales recorded (6
fin whales in 3 encounters, 5 common minke whales
in 3 encounters and 2 southern right whales in 1
encounter) and one species of rorquals (2 individuals
in 2 sightings, not identified to species) (table 1, fig.
2).

All the records in the waters near the South Kuril
Islands for 2014-2015 give an insight about the
composition and abundance of species in this area. In
view of the economic development of Urup Island, and
the intensified development on Ithurup and Kunashiri
Islands, providing regular observations and records of
cetaceans is getting more and more important. Such an
effort will allow us to compare current and new data
and perhaps provide insight regarding the possible
effects from human economic activities.
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Oco000 onacHBIMU TS OKPYIKAFOIICH CPEJIbI SIBJISTFOTCS CTOM-
kue oprannueckue 3arpsisHutenu (CO3) — cuHTeTHYeCKHe
SIIOBUTBIE XMMHUYECKHE BelecTBa. [lomanas B OKpyXkaro-
LIYIO Cpely, OpTaHNYECKHE 3arpsI3HUTENN J0JIT0e BpeMs He
pasiararorcst 1 ObICTPO BKJIIOYAIOTCSI B OOMEH BEIECTB 00U-
TaTeled dKOCUCTEM, HETaTUBHO HA HUX BIMSIS, U MOPCKUE
MJIEKONUTAIOIINE CPENU HUX HE SIBIISIOTCS HUCKIIOUCHHEM.
3arpsi3HSIOIUE BEIIECTBA JITKO JOCTUTAIOT apKTUYECKHUX
9KOCHCTEM IyTeM NIO0aJIbHOrO arMoc(epHOro IepeHoca
U3 YNAJEHHBIX MPOMBIIIJICHHBIX U CEIbCKOX03IHCTBEHHBIX
paiioHoB. CuMTaeTcs, 4TO Jake HE3HAYUTENILHO HHU3Kas
KOHIICHTpAIMs 3arpsI3HAIONIMX BEIIECTB B MOJSAPHBIX JKH-
BOTHBIX OKa3bIBaeT HETAaTWUBHBIM Ouosorndeckuii 3¢ gexr
KaK Ha UX OpraHu3M, Tak 1 Ha nomysinuio (VBanrep u Men-
BezieB 2007). BbU1o BBISBICHO, YTO HAUOOJIEE IIMPOKO pac-
IIPOCTPAHEHHBIMU U OIACHBIMHU 3arps3HUTEISIMU SIBIISIOTCS
xnopopranuueckue coenunenus (I1Xb, AT, AJE u np.)
n tsoxensie Metaiutbl (McClurg, 1984). Hanpumep, ymeHb-
LIEHHE Pa3MepoB MOMyISUK Oeslyxu B acTyapuu peku CB.
JlaBpenTus (Martineau et al., 1994) n noutu nonHoe ucyes-
HOBEHHE OOBIKHOBEHHOTO TIOJICHS B NPHOPEXHBIX BOjAX
Tomnanauu (Duinker et al., 1979) — Bce 910, 10 MHEHHIO aB-

Persistent organic pollutants (POPs) are synthetic
toxic chemicals that are environmentally hazardous.
Once in the environment, organic pollutants do
not decompose for a long time and quickly join
the metabolism of the inhabitants of ecosystems,
adversely affecting them, and marine mammals are
no exception. The pollutants easily reach Arctic
ecosystems through global atmospheric transport from
remote industrial and agricultural areas. It is believed
that even an insignificantly low concentration of the
pollutants in polar animals has a negative biological
effect both on their body and on the population
(Ivanter and Medevedev, 2007). It was found that
the most widespread and dangerous pollutants are
organochlorine compounds (PCB, DDT, DDE, etc.)
and heavy metals (McClurg, 1984). For example, a
decrease in the size of the beluga population in the
estuary of Saint Lawrence River (Martineau et al.,
1994) and the almost complete extinction of the harbor
seal in the coastal waters of Holland (Duinker et al.,
1979) —all this, according to the authors, is the result of
the large-scale use of pesticides and PCBs. Despite the
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TOPOB, PE3yJbTAT NIMPOKOMACIITAOHOTO UCIIOIBL30BAHUS TIC-
ctuiaoB u [IXb. HecMoTpst Ha To uTO B HacTosIIIEee BpeMst
B Onocdepe B 1IEIOM MPOUCXOAUT CHIDKCHHE OOIIETO KOJIH-
4eCTBa JAHHBIX MOJUTIOTAHTOB B CBSI3U C MPEKpAIICHUEM HX
WCIIOJIb30BaHUS B IPOMBIIINIEHHOCTH U CEILCKOM XO35HUCTBE,
CoZIcp)KaHUE WX B TKAHSIX KUTOOOPA3HBIX M JJACTOHOTUX IO
CHUX TOp COXPAHSETCs Ha OOJBIIOM YPOBHE. DTO OOBSICHS-
€TCSl BBICOKHM IOJIOKEHUEM MOPCKUX MIIEKONMTAIOIIUX B
TPO(UUECKON IIeTH, OOJIBIIMM KOJUYECTBOM ITOKOKHOTO
KUpPA Y apPKTUYECCKHX BHUJIOB, JHUIOPHILHOCTHIO XJIOPOP-
TAaHWYCCKUX IMOJUTFOTAHTOB W IUIOXHM BBIBEJCHHUEM WX U3
opranusMma xuBotHoro (bonryHoB u np., 2015). B cBsizu ¢
YeM CTAHOBUTCS MOHATHBIM aKTYaJIbHOCTh PaOOT MO MOHH-
TOPUHTY COJIEP’KaHUsl 3arpsi3HSIONIMX BEIIECTB B TKaHSIX
MOPCKHX MJIEKOMUTAIONIMX, YTO MO3BOJIUT B JaJIbHEUIIEM
KOHTPOJIUPOBATh UX COCTaB M YPOBHU COACPMKAHUS U MPHU-
HUMAaTh MEPHI IO 3aIIUTE APKTUYECKUX IKOCUCTEM.

Jns Hacrosmied paboThl OBUIM MpOaHATU3UPOBAHBI 00-
pasmbl OT 17 KUBOTHBIX, KOTOpPBIE OBLIM OTOOpAaHBI B IIe-
puon ¢ 2011 mo 2015 rT. B pa3HbIX MecTax oOuTanms Oe-
nyxu: bernoe mope, Ounexckuii 3amuB (0. COMOBEIKUH, M.
I'my6okuii, 0. Ocunku - 9 06pa3noB) u J|BHHCKOH 3amuB
(0. Xmxrun, o. l'omas Komka, o. Mypasoit — 3 obpasna);
UyxkoTka, akBaropusi I. AHambIpd AHAABIPCKOTO JTUMaHA
(1 obpazen) u paiion n. Jlopuno B bepunroBom mope (4
obpasma) (puc. 1). O6pa3msl MOIy9Iaau OT TPYIIOB KUBOT-
HBIX U JUCTAHIIMOHHO TIPH IOMOIIH apOaneTa oT CBOOOI-
HO TUTaBaronIuX ocobOeil. PaccMaTpuBanoch coiepkanue B
TKaHSIX noauxyiopupoBaHHbX oudenmno (ITXb) u xopo-
opranndyeckux necturuaoB (XOII). Aranmu3 TkaHed OBIIT
nposezieH B ®I'BY HaydHo-mpon3BOACTBEHHOM OOBEAH-
HeHun «Taitpyny, XuMuko-aHatuTHIeCcKOM HeHTpe Dexe-
PaNbHOM CITY>KOBI 1O THAPOMETEOPOIIOTHA U MOHUTOPHUHTY
OKpY’KaIOILEH Cpeabl.

[omuxnopuposannsie oudenmnsr (ITXB) — mpoaykr kpym-
HOTOHHA)XHOTO XMMHUYECKOTO IPOM3BOACTBA, IMIMPOKO HC-
nosib30Bauch B 1950-70 IT. B MOLIHBIX SHEPTETHUECKHUX
ycTaHoBKax (TpaHcdopmaTopsl, KoHAeHcaTopsl U T.11.). [IXb
0051a/1aloT JJOBOJBHO BBICOKOM TOKCHYHOCTHIO. JloKa3aHO
MHOTOTpaHHOE MOBpPEXJAloIlee ACHCTBHE 3TUX BEIIECTB
Ha psii OPraHOB U CHCTEM BMECTE CO CIIOCOOHOCTBIO K JITH-
TEJIFHOMY HaKOIUIEHHWIO B >KMpOBOH TkaHW. ITokazaHo, uTo
ITXDb BBI3BIBAET HAPYLIEHUS YJHJOKPUHHON U TOPMOHAIIBHOU
CHCTEM, a TaKke o0ianaeT SMOPHOTOKCHIECKUM 3 dekToM
(Martineau et al., 1994).

B pe3synbrare npoBeAeHHOTO aHajau3a ObUIO BBISBICHO BbI-
cokoe coneprkanne [TXb B oOpasiax, oToopaHHbIX B bemom
Mope. IIpuuem cpennee cymmapnoe 3HaueHue IIXb B Tka-
HAX 6CJ'IyX JIBI/IHCKOFO 3aJIMBa HE3HAYUTCIIbHO MPEBBINIACT
ero coxep:xanue B obpasmax OHexckoro 3anusa (puc. 2)

fact that at the present time there is a general decrease
in the total amount of these pollutants in the biosphere,
due to cessation of their use in industry and agriculture,
their content in the tissues of cetaceans and pinnipeds
is still at a high level. This is due to the high position of
marine mammals in the trophic chain, a large amount
of subcutaneous fat in Arctic species, lipophilicity of
organochlorine pollutants, and their poor excretion
from the animal’s body (Boltunov et al., 2015). In this
connection, the relevance of the work on monitoring
the content of pollutants in the tissues of the marine
mammals becomes clear, as this will facilitate their
control of the composition and content levels in future
and to take measures to protect the Arctic ecosystems.

For the present work, samples from 17 animals were
analyzed which were selected in the period between
2011 and 2015 in different beluga habitats: the White
Sea, Onega Bay (Solovetsky Island, Glubokiy Cape,
Osinki Island — 9 samples) and Dvina Bay (Zhyzhgin
Island, Golaya Koshka Island, Muravoy Island — 3
samples); Chukotka, water area of town of Anadyr,
Anadyr Estuary (1 sample) and the area of the Lorino
Rural Settlement in the Bering Sea (4 samples) (Fig.
1). The samples were obtained from animal corpses
and remotely using a crossbow from free-floating
animals. The content of polychlorinated biphenyls
(PCBs) and organochlorine pesticides (OCPs) in the
tissues was considered. The analysis of the tissues
was carried out at the Federal State Budgetary
Institution of Research and Production Association
“Taifun”, and at the Chemical and Analytical Center
of the Federal Service for Hydrometeorology and
Environmental Monitoring.

Polychlorinated biphenyls (PCBs) are a product of
large-tonnage chemical production. They were widely
used in 1950-1970s in large electrical power units
(transformers, condensers, etc.). PCBs are quite toxic.
The multifaceted damaging effect of these substances
on a number of organs and systems is proven,
together with the ability for prolonged accumulation
in fat tissue. It was shown that PCBs cause disorders
of the endocrine and hormonal systems, and also has
an embryotoxic effect (Martineau et al., 1994).

As aresult of the analysis, a high content of PCBs was
detected in the samples taken in the White Sea. Also,
the average total value of PCB in the tissues of beluga
whales in the Dvina Bay slightly exceeds the PCB
content in the samples from the Onega Bay (Fig. 2).
However, significant differences in PCB levels were
found within each sample for both bays (Table 1). It
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2) OnHako ObUTM OOHApYXKEHBI 3HAYMTENILHBIE PA3JINyUsl B
ypoBHsix comepkanus [IXB B mpemenax kaxaol BBIOOp-
Kd 1o oboum 3anuBam (1abi. 1). Beisineno, 4ro oOpasupl,
MOJyYeHHBIE OT CaMIIOB, COJEPKAaT 3HAYUTENILHO Ooiblee
KOJIMYECTBO J@HHOTO MOJUTIOTAHTa, YeM 00pa3lbl OT CaAMOK.
W3zBectHO, uto I1XDB, Kak u Apyrue opraHMYECKUe CoeuHe-
HUSL, TIPAKTHYECKH HE BBIBOAATCS U3 OPraHU3Ma, U 3aMETHOE
BBIBEJICHUC WX UJICT TOJIBKO TpH JakTaiun y camok (Cadieux
et al., 2015). Kpome Toro, HeOOXOMUMO YYHTHIBATh, YTO Ha
ypoBeHb conepxanusi CO3 BIUSET HE TOJMBKO MOJ, HO H
BO3pACT, a TAK)XEe YIUTAHHOCTh, OOBEKTHl M MECTa ITUTaHUS
KHMBOTHBIX. B BHly TOro-uT0 y Hac BHIOOpKa IpE/ICTaBICHA
Pa3HOBO3PACTHBIMU 0COOSIMHU, 00pa3Lbl KOTOPBIX OBLIN OTO-
OpaHbl B pa3HBIX ydacTkax JIBuHCKOro u OHEXCKOro 3aju-
BOB, 3TO MOIJIO TIOBJIUSITH Ha pe3yibrarsl aHanuza. CpenHee
cymmapHoe conepxanne I1XBb y uykorckux OenyX HEKe,
4yeM y OenmoMopckux (puc. 2). UHTepecHo, YTO B CIMHCTBCH-
HOM 00pasIie U3 OKPECTHOCTEH I. AHAJIBIPh KOJIMYECTBO ITO-
TO 3arps3HUTEINS 3HAYUTENILHO MEHbIIE (B CEMb pa3), 4YeM B
npobax, MONyYeHHbIX B aKBaTOPHHU B paiione noc. JlopuHo B
Bepunrosom mope (tadi. 1).

XIopopraHudecKkne MEeCTUINIBI OBIUTH CO3MAHBI ISl YHUY-
TOKEHUSI BPEAUTENIEH CENbCKOIO XO3SMCTBA, HO H3-3a OT-
PaBISIOMIMX U TOKCHYHBIX CBOWCTB IUIA APYTHX KHUBBIX Op-
raHu3MoB ObpuH 3amperieHsl CtokromsMckoi KoHBeHmmei
K CHHTE3y M JaJbHEHIIEMYy MCIIOJIb30BaHUIO. Pacnpocrtpa-
HSIIOTCS TTO BO3/AYXY, C BOJOH M IO NMHUIIEBHIM IersiM. B 50
— 60-e Tompl caMbiM 3(p(hEKTUBHBIM IpEnapaToM CUUTAICS
nmuxiopaudenuntpuxiopatad (AT, xycr). Cauraercs, 9to
JAT — noreHumanbHbli kanuepored. Hecmorps Ha 10, 4TO
npumerenue JJJIT B OG0MBIIMHCTBE CTpaH 3aMpenieHo ¢ KOH-
ma 70-x romoB, ypPOBHM HAKOIUIEHHUS OCTAaTKOB Ipemapara,
croxusirecs: B 50-60-e Toapl, HOCTOSHHO ITOAIHTHIBAIOTCS
3a cuet murpauuu JJIT u3 crpaH, KOTOpblE NPUMEHSIOT UH-
CEKTHIIU U B HACTOAIIIEE BPEMsI.

ITo comeprkaHMIO XJIOPOPraHUYECKHUX MECTULMIOB B HCCIIE-
JIyeMbIX 00pa3liax MPOCIeKUBACTCS Ta K& TEHAEHINS, YTO
u no copepxkanuo [1Xb: mpakTHuecku Bce NECTULUABI B
OesroMopckux Mpobax MMesu 0ojee BHICOKHE YPOBHH, YeM
B UYKOTCKHX (Tabu. 2). CaMbIM 0OBEMHBIM SIBIISIETCS] KOMITO-
HeHT 4,4°-J1J1E. BeposiTHO, 9TO CBSI3aHO C TEM, YTO AAHHBIM
3arpsI3HATEND, SIBISTIOLNIMACS MPOAYKTOM TpaHC(OpPMAIIH
4,4-11T, Gosee ycToOiuMB B OKpy»XKalolieil cpene, 4eM nc-
XOZHBIN TPOIYKT M MOXKET COXPaHATHCS B rouse 50 u Ooree
ner (Otuer. Crolikue opranndeckue 3arpssaureny... 2015).
AHOMaJIbHO BBICOKHH ITOKa3aTeNb JaHHOTO aHaJIuTa ObUT 00-
Hapy)XeH B mpobe oT camma u3 JIBuHCKoro 3ammBa benoro
Mops — 16007,8 HI/T AUIIHIOB.

Taxk xe, kak u B cirydae ¢ [1Xb, 6eomopckast BeIOOpKa pej-
cTaBjeHa 0COOSIMHU, KOTOPBIE COMEPIKAT pa3Hble YPOBHU Iie-

was shown that samples obtained from males contain a
much larger amount of this pollutant than the samples
from females. It is known that PCBs, like other organic
compounds, are practically not excreted from the body
and a noticeable excretion of them occurs only at
lactation in females (Cadieux et al., 2015). In addition,
it is necessary to take into account that the level of POP
content depends not only on the sex, but also on the
age, as well as on the fatness, prey items and location
of the animals. In view of the fact that our sample
collection is represented by different-aged animals, the
samples of which were selected in different parts of
Dvina and Onega Bay, this could affect the results of
the analysis. The average total PCB content in Chukchi
Sea belugas is lower than that of White Sea belugas
(Fig. 2). It is interesting that in the only sample from
the vicinity the town of Anadyr, the amount of this
pollutant is significantly less (seven times) than in the
samples collected in the water area in the vicinity of
the Lorino Rural Settlement in the Bering Sea (Table

1.

Organochlorine pesticides were created to destroy
pests of agriculture, but they were banned by the
Stockholm Convention for synthesize and further
use because of poisoning and toxic properties for
other living organisms. They are spread by air,
with water and by food chains. In the 1950-1960s,
dichlorodiphenyltrichloroethane (DDT, dust) was
regarded as the most effective compound. It is believed
that DDT is a potential carcinogen. Although the use
of DDT in most countries has been banned since the
late 1970s, the levels of accumulation of the compound
residues that occurred in the 1950s and 1960s are
constantly fueled by the DDT migration from the
countries that still use the insecticide.

The same trend is observed for the content of
organochlorine pesticides in the samples under study
as for the content of PCBs: almost all pesticides in
the White Sea samples had higher levels than in the
Chukchi samples (Table 2). The volume of 4,4’-DDE
is the highest. This is probably due to the fact that this
pollutant, which is the product of transformation of
4,4°-DDT, is more stable in the environment than the
original product and can persist in soil for 50 years or
more (Report. Persistent organic pollutants... 2015).
An abnormally high index of this analyte was found in
a sample from a male from the Dvina Bay of the White
Sea — 16007.8 ng/g of lipids.

As in the case of PCBs, the White Sea sample collection
is represented by the animals that contain different
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Tabmuua 1. Cymmaproe conepxanue [1Xb B ananu3upyembix odpasuax Oenyxu (Hr/r JTUNHA0B)

Table 1. Total content of PCBs in the analyzed samples of beluga ( ng/g of lipids)

Onexckuii 3anus, benoe
Mope / Onega Bay, White
Sea

JIBuHCKOM 3amuB benoe
mope / Dvina Bay, White
Sea

12905,3 — monoBo3penas
camka / mature female

7242,3 — monoBo3penas
camka / mature female

3297,4 - nonoBo3penas
camka / mature female

13150,5 — momoBo3pensIi
camer;/ mature female

9079,5 — monoBo3penas
caMmka / mature female

2823,1 — monoBo3penast
camka / mature female

8968,1 — monoBo3penas
caMmka / mature female

Hnﬁgiﬂﬁp iﬁ?ﬁa / ITocenok Jlopuno, Yykor-
> Y ka / Lorino Rural Settle-
Anadyr Estuary, ment, Chukotka
Chukotka >
3241 2114,7
2908,2
24193
2629,7

7917 — MOJIOYHEIH JIeTE-
HBI / nursing calf

9728,6 — nonoBo3penas
caMmka / mature female

18323,1 — camer;/ male

1419,7 — nonoBo3penas
camka / integrated sample

3301,3 — oObenvHeHHas
mpoba / composite sample

cTuruaoB (Tabm. 2). Hampotus, B 6epHHIOBOMOPCKOM BEIOOP-
ke (1. Jlopurao) ypoBHH 00HapyxeHHBIX XOII mpakTndeckn
OJIMHAKOBBI, YTO MOXXET CBUJIETEILCTBOBATH O MPHHAIIICHK-
HOCTH aHAJIM3UPYEMBIX JKHBOTHBIX K OHOH ITOJIOBO3PACTHOM
rpymme. Kpome Toro, HeoOX0qUMO yUHTHIBaTh pa3sMephl BbI-
OopKH.

Bo Bcex 17 obpa3uax Oeixyxu 0OHapy»XEHO HaJM4He 3aMeT-
HBIX ypOBHEH MupeKca. MUpekc He TOKCHYEH IS YeloBeKa,
HO TOXE SIBIISIETCS] IOTEHIIMAIBHBIM KaHIeporeHoM. Ha tep-
puropuu CCCP u P® 370 BelecTBo He MPOU3BOAUIOCH U HE
3aKynajioch, a IIPUMEHEHUE €ro, HalpuMep, Ha MoOepeKbe
Benoro Mops minm BBIHOC peKaMHu ¢ €BPOIEHCKOI 4acTh Hc-
KJIFO4YeHbI. /IaHHBIA MeCTUINT aKTHBHO IPUMEHSIICS Ha Tep-
puropun Uumun u FOxuoro Kuras. Tak kak B TKaHsX Oemyx
9TO COeMHEHUE MACHTUHIMPYETCcs 0e30IIHO0UHO, €ro To-
SIBJICHUE B IIPO0axX MOYKHO OOBSICHUTD BIMSIHUEM TTI00AJIBHOTO
nepeHoca u3 FOro-Bocrounoit Asuu. [IpoBeneHHbIN aHanu3

levels of pesticides (Table 2). In contrast, in the Bering
Sea sample collection (Lorino Rural Settlement), the
levels of detected OCPs are practically the same, which
may indicate that the analyzed animals belong to the
same sex and age group. In addition, it is necessary to
take into account the sample collection sizes.

In all 17 samples of beluga, significant levels of Mirex
were found. Mirex is not toxic to humans, but it is
also a potential carcinogen. This substance was not
produced and was not purchased in the territory of the
USSR and the Russian Federation, and its application,
for example, on the coast of the White Sea or export
by rivers from the European part is impossible. This
pesticide was actively used in India and South China.
Since this compound is identified unerringly in the
beluga tissues, its appearance in the samples can be
explained by the influence of the global transfer from
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Tab6mmma 2. Coneprxanne HekoTopsix XOI1 B aHanm3upyeMsix oOpasiax Oemyxu

Table 2. Content of some OCPs in the analyzed samples of beluga

Mecro otbopa

CozeprkaHre aHAIIUTa B aHATM3UPYEMbIX 00pasilax, Hr/T JTUIHI0B

Content of analyte in the analyzed samples, ng/g of lipids

° 00 a/ _ -
o6pasua/ Place Jgagpﬁ’:ﬁo. tr"‘affﬂglo/ﬂ 24- | a4- | 24- | 44- | 24- | 44-
of sampling oy | OOE | ARE | 4L | UYL | QAT | JUIT
DDE | DDE | DDD | DDD | DDT | DDT
achlor
1~ cantia/ fe- 1350 <0,03 | 5881,6 | 13,1 | 8184 | 1868 | 13553
2 - camka 107,9 <0,03 750 | <0,08 | 21,1 | 42,1 | 48638
——— 3‘0;“;‘1? fe- 1611,1 125 | 3300 | 542 | 14583 | 56 | 4764
R O | 4 caa/ fe- 1682 | <001 | 9932 | <008 | 1136 | 1273 | 6818
Onega Bay,
Solovetsky 5 - camery/ male 1047 66,5 8211 559 | 1782 | 357 894
Island _ N
6 - canta/ fe 47 0.9 204 50 | 271 | 29 55
7 — 00begUHEH-
Has mpo0a/ inte- 170 9,1 917 18,8 280 52,7 233
grated sample
Onexckui
sams, M. Liry- 8 - camka/ fe-
GOKHiA 6143 97,9 2900 | 85,7 | 4786 | 528,6 | 11643
male
Onega Bay,
Glubokiy Cape
OHEeXCKUH 3a- 9 o
7uB, 0. OCUHKHU —MOJIOYHBIN
Oilega Bay. )IeTe.HLIHI/ nurs- 692,2 472 8471,4 35,4 1169,7 | 552,1 1789,4
Osinki Island ing calf
JIBUHCKOM 3a-
““%zhf(g;‘;m* 10-%41?/ fe- 640.1 272 | 46965 | 251 | 3937 | 2753 | 8183
Zhyzhgin Island
JIBUHCKOM 3a-
B, o. l'onas
Dfiﬁglgiy H - cantia/ fe- 139.3 <003 | 6528 | <0.03 | <003 | <003 | 833
Golaya Koshka
Island
JIBuHCKOI 3a-
”“%S{H?YBF:;BO“ caMéé/;nale 634.4 1243 | 160078 | 1537 | 2227.1 | 2668.7 | 3704.9
Muravoy Island
Yyxkorka, AHa-
I‘“%"ﬁ‘fk%ggmﬂ 13 109,8 3.3 186,0 2,8 22,8 21,8 41,1
Anadyr Estuary
. Jlopuo, Be- 14 671,7 52 1009,5 | 12,2 | 81,1 | 1234 | 1469
Pfé*rriﬁf)oRl‘fl‘r’gf 15 668,5 44,1 | 14939 | 7,0 693 | 112,1 | 2021
Settlement, 16 679,0 4.4 1219,1 | 8.8 69,5 | 1174 | 2987
Bering Sea 17 7254 7,6 12651 | 10,0 | 67,4 | 1378 | 1547
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Puc. 1. Paiions! otGopa 06pa3ioB Oemyxu

Fig. 1. Regions of beluga sampling.

BBISIBWJI Pa3HO3HAYHBIE ITOKA3aTEIIH JaHHOTO aHAIMTa B OeJ10-
MOPCKHMX M YyKOTCKHX 00pa3liax, TeM He MeHee HauOobliee
€ro KOJIMYECTBO BBIBICHO B OelyXax, OTJIOBJICHHBIX B aKBa-
Topuu B paiioHe 11. JlJoprHo bepunroa mops (Taom. 3).

Takum 00pa3oM, MPOBEAECHHBI MOHUTOPHHI MOKa3aj, 4TO
YPOBHH COZlep)KaHUsI OONBINEH YacTH aHAIM3MPYEMBIX IIO-
JIFOTAHTOB B OEJIOMOPCKUX OCOOSIX BBIIIE, Y€M B YyKOTCKHX
oOpasuax. Hanmmune Bhicokux xoHueHTpamumii [1Xb u npyrux
XJIOPCOZIEPXKAIMX JIEMEHTOB B TKaHSIX OEIOMOpCKOM Oey-
XM MOXXHO OOBSICHUTD TIOIIaIaHHEM CTOKOB MHOTOUHCIIEHHBIX
TIPOMBIIUICHHBIX IpenpusThii I. CeBepOBUHCKA U I. ApXaH-
reJbCKa B 3aKPBITYIO akBaropuio beroro mops u B mepByro
odepenb B JIBUHCKOM 3allUB, YTO U OTPA3HIOCh Ha pPe3yllb-
Tarax. UykoTCKUI pETHOH, HAPOTUB, SKOHOMUYECKU MEHEe
Pa3BHUT, U YPOBEHb aHTPOIIOTEHHOM HAarpy3KH, B IIEPBYIO Ode-
penb MHIYCTPHAIBHOM, Ha OelyX sSBJISIeTCS] HU3KUM Ha IIPOTS-
JKEHHHN BCETo 0003prMoro nepuoaa sxcruryaramu (JInroska,
2013). Hurepecen daxt, uTo Oeryxa M3 aKBaTOpHH I. AHa-
JBIPS TIO COZIEPIKaHUIO BCEX aHAIM3UPYEMBIX 3arpsi3HUTENICH

Southeast Asia. The performed analysis revealed
variously significant indicators of this analyte in the
White Sea and Chukchi samples, however, the greatest
number was found in the beluga whales caught in the
water area near the Lorino Rural Settlement of the
Bering Sea (Table 3).

Thus, the conducted monitoring showed that the levels
of the majority of the analyzed pollutants in the White
Sea animals are higher than in the Chukchi samples.
The presence of high concentrations of PCBs and
other chlorine-containing elements in the tissues of
the White Sea beluga can be explained by the ingress
of sewage from numerous industrial enterprises in
Severodvinsk and Arkhangelsk to the closed water
area of the White Sea, and primarily to Dvina Bay,
which influenced the results. The Chukchi region, on
the contrary, is economically less developed and the
level of human-induced impact, primarily industrial,
on the beluga whales is low throughout the foreseeable
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3000 7 Puc. 2. Cpemsee cym-
8000 — 77386 MapHoe cozieprKanme
70771 ITXB B obpasiax demyxmu,
7000 T—— OTOOPaHHEIX B Pa3HBIX
£000 y4acTKax ee apeana.
5000 - Fig. 2. The average
4000 total content of PCBs in
2518 the samples of beluga,
3000 collected in different
| 2000 4 parts of beluga area.
4
1000 + 3241
| —
wift
|mngos, OHEMCHMA DOewqckois zanme/ AHagbipckui NopuHo,

ngfg  zanue/Onega Bay Dvina Bay

| Tlipids

oKazaylach OoJiee YMCTOM, YeM OelyXH, OTIIOBICHHBIE y TI0C.
JlopuHo. B naHHOM cityyae, BEpOSITHO, HY)KHO YYHTHIBAaTh,
YTO aHaAbIpcKue OETyXW IPEACTABICHBI CaMOCTOSTEIBLHON
TIOMyJsIe, 000COOICHHOM 1 PeNpOyKTUBHO, U reorpadu-
YeCKH OT JpYruX MOMyJALuid 3Toro Buaa bepuHrosa mopsi.
JKuBoTHBIE ke, OTIOBIEHHBIE B paiioHe 1. JlopuHO, MOTYT

liman

nusmad Anadyr  BepuHroso mope

[lorino, Bering

period of operation (Litovka, 2013). An interesting
fact is that the belugas from the water area of town of
Anadyr turned out to be more “clean” by the content
of all the pollutants analyzed compared to the belugas
captured from the Lorino Rural Settlement. In this case,
it may be necessary to consider that Anadyr beluga

Tabmuna 3. CozeprkaHne MUpEKca B HCCIIeIyeMbIX o0pasiax

Table 3. Content of Mirex in the analyzed samples

Conepxanne MupeKca B 00pasiie, HI/T JHIHA0B
Content of Mirex in a sample, ng/g of lipids

Oumnexckuii 3anuB, benoe

JBuHCKOM 3anuB be-

Amnanpipckuii muman, | Ilocenok Jlopuno, UykoTka /

<0,03 35,6 13,5 69
<0,03 80,7 105,5
<0,03 <0,03 102,6
16,7 58,1
<0,03
16,7
58,5
10,8
<0,2
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KpacHoBa v op. YposHu codepxaHusi nonuxnopuposaHHbix bugheHunos (MX6) u xnopopaaHu4yeckux ...

SIBJISATHCSI IPEICTABUTEIISIMU OHOM M3 TOMYJISAIMi ceBepo-3a- | whales are represented as an independent population,
nagHoro modepexbs CeBepHoit AMmepuku, murpupyromue y | isolated both reproductively and geographically
nobepesxbst Yykorckoro nosyoctposa. OnHaxo juis 3akiaroun- | from other populations of this species in the Bering
TENbHBIX BBIBOJIOB HEOOXOIMMO YBEJIMYUTH pa3Mepsl aHaiuu- | Sea. Meanwhile, the animals caught in the area of
3UPYIOIINX BEIOOPOK. the Lorino Rural Settlement, may be representatives
of one of the populations from the northwestern
coast of North America, migrating near the coast of
the Chukchi Peninsula. However, it is necessary to
increase the size of the analyzing sample collections
for final conclusions.
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PoxxnieHnne neTeHbllned THXOOKEaHCKOTO MOpXka MPOUCXO-
JIUT C CepeanHbI anpes no cepenuny uroHs (Fay, 1982), Ha
neaax. Mopskara poxaarorcs 3penbivu (Kpydaerkosa, 2009),
IMO3TOMY MIPAMO C MOMCHTA POXKJIACHUA MOT'YT IIEPEMEIIATHCA
¢ MaTephio B Boje (cOOCTBeHHBIC HaOmoneHus, HioHb 2016
., Uykorckoe mope). Takas Ouonormueckasi 0cOOCHHOCTh
MOpKe CBsi3aHa ¢ UX 00pa3oM >KHU3HH, a UMEHHO: JIeTO-
POXIIEHHE COBIAJAeT C MEPHUOOM IPOAOKUTEIBHOW MH-
rpamu Mopker u3 bepunrora mops B Uykorckoe. C poxe-
HUS U J0 2 JIET MOP>KOHOK KOPMUTCSI MOJIOKOM. B HacTostmee
BpeMs B JIMTEPATYpE HET ONMCAHUsS IIOBEACHUS MOpPKEH BO
BPEMS MOJIOYHOI'O BCKapMJIMBAHUA B ITPUPOJIC.

HaOmonennst mpoBoaiIi Ha 6eperoBoM JexOuIe MOpKeH,
pacronoxxeHHoOM Ha Mbice Bankapem (Uykorckoe mope) B
aBrycte-oktss0pe 2010 u 2011 r. B anamm3e wmcmonp3oBa-
J¥ TIpSIMbIe BU3YaJIbHbIE HAONIONEHHS C HCIIOIb30BaHUEM
mudposoro aukrodpona Sanyo ICR-FP-550 u Bumeosamm-
cu, cHitele (kamepa Sony HDR-HC9) B 2011 1. Ha pa3HBIX
ydacTKax 3Toro Jiexoumia. Beero Habmromanu 20 kopMiIeHHH
Ha Oepery u 10 KopMIiIeHUIt B BOJIE.

Bo Bpems kopmiieHUs Ha Oepery Mbl yYHTBHIBAIU CIIEIYyIO-
M€ TOBEeJeHYECKHE 0COOEHHOCTH MOJIOYHOTO KOPMIICHHMS
JICTEeHBIIIA: MECTO KOPMJICHUS (Kpail 3aeXKH CO CTOPOHBI
npu0os WM CepelrHa 3aJIe)KKH), TOJIOCOBbIE CUTHAJBI U
KOHTaKT BUOpUCCaMHU, IIPOJIOJDKUTENBHOCTh KOPMIICHHS, Ka-
KOH COCOK HCIIOJNIb3YeT JETEHBII, B3aMHOE OpUEHTHPOBa-
HHUE JETEHBIIIa U CAMKH BO BpeMs KOpMJIEHHUS (Iapanjelb-
HOe, 00paTHO mNapajulelbHOE W NepHeHAUKYIsipHoe). Bo
BpeMs KOPMJICHHUS B BOZIE€ MBI YUMUTHIBAIM MO3Y KOPMIICHUS
U TIPOJOIKUTEIBHOCTh 3a€P’KKU JAbIXaHHs JETEHBIIIa BO
BpEMsI COCaHUs MOJIOKa IO/ BOAOH M KOHTAaKT BUOpHCCaMHU.

Kopmirenne Ha Oepery. [lepen xopmiileHHEM AECTEHBINI W3-
JaBaj 3BYKH (TOJIOCOBBIC CHTHAJBI), MPU3BIBAIOIINE MaTh
W3MEHHUTH T03Y, 9TOOBI MOIY4UTh JOCTYH K cockaMm. [oo-
COBBIC CHTHAJBI AETEHBIIIa — 3TO cepus (dacto 2-4) KopoT-

Birth of Pacific walrus calves occurs from the middle
of April until the middle of June (Fay 1982) on ice.
Young walruses are precocial at birth (Kpyuenkosa
2009), which is why they are able to swim with their
mothers soon after birth (personal observations, June
2016, Chukchi Sea). Such biological characteristics
are associated with their lifestyle, namely — parturition
coincides with the period of the long-lasting migration
of walruses from the Bering Sea into the Chukchi Sea.
From birth until 2 years of age a young walrus feeds
on milk. At the present time there are no published
descriptions of suckling walrus calves in nature.

Observations were conducted on the walrus haulout
located on Vankarem Cape (Chukchi Sea) in August-
October 2010 and 2011. Direct visual observations
were made as well as a digital voice recordings using
a Sanyo ICR-FP-550. Video recordings (Sony HDR-
HC9) were obtained in 2011 at different sites of this
haul-out. In total 20 feedings on shore and 10 feeding
in water were observed.

During feeding on shore we considered the
following behavioral parameters of suckling by the
calf: place of feeding (edge of haul-out from the
side of surf or middle of haul-out), voice signals
and contact by vibrissa, feeding duration, which
nipple the calf used, bilateral orientation of the
calf and the female during feeding (parallel, back-
parallel and perpendicular). During feeding in water
we considered feeding posture and duration of the
calf’s breathing delay during suckling underwater
and contact by vibrissa.

Feeding on shore. Prior to feeding the calf made
sounds (voice signals) which instigated the mother
to change posture and allow the calf to gain access
to the nipples. Voice signals of the calf are a series
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KUX JIAIOIMX KPUKOB Ha Oosiee BBICOKHMX ToHaX. Camka Ha-
YHHAJIA JBUTaThCS U U3MEHSTH 1103y. Ecin 310 nponcxomuio
Ha JexOuIle, B IUIOTHOW 3ajeXKe, caMKa Ouiia KIIbIKaMy
COCE/IHUX MOpJKeH, 4To0bl OHM nozBUHYIKCh. Korna camka
pa3BopauuBaach >KUBOTOM K JETEHBINIY, JETEHBII BOIHI
BUOpHCCaMu 10 OOKY M JKMBOTY MaTepH, a 3aTeM B o0nacTu
COCKOB, U IIpY HAaXOXKICHUM COCKa HaYMHAaI cocarb. Jlere-
HBIIII KOPMUJICSL M3 OJTHOTO U3 4 COCKOB (MOPIKH UMEIOT JIBE
napsl cockoB: OpromHble (1-s1) ¥ maxoBble (2-51)). B Heko-
TOPBIX CiTydasix HaOJIIo/ai, KOorja JAETeHBIII TOIIEPEMEHHO
cocall U3 JIByX COCKOB, BEpOSITHO, MOJIOKA ObLIO HEAOCTATOU-
Ho. OOmas JAIMTeNnbHOCTh KopMiIeHus Obiia 16-20 MUHYT.
Yare BCero caMka ¢ JISTEHbIIIEM Pa3MeLIaluch B 00paTHO-
HapauIeIbHOM ITOJIOKEHUH JPYT K APYTY.

Kopmnenne Ha Oepery peako IPOMCXOIMIO HENPEPHIBHO,
00BIYHO ¢ HEOOJBIINMH TIEPEpPHIBAMHU, KOTOPHIE OBLIH CBS-
3aHBl C NPOXOLOM WIIM JApakaMH COCEOHUX MOPXKEH, 4To
3aTpydHsuI0 KopmileHHe. Ecim OecrokoHCTBO OBUIO TIpo-
JOJDKUTEIIBHBIM, KOPMJICHHE 3aKaHYMBAJIOCh. B HEKOTOPBIX
CllyJasx, KOTza caMKka CYHMTalla yCJIOBHUS HETIOAXOASAIINMHI
JUTA KOpMJICHHUS (CHUIBHBIA puO0if, 6€CIOKOWCTBO H Tp.) —
caMKa yXOiuia, HECMOTpSl Ha KPHKH AeTeHblna. B Takmx
CIIy4asx JEeTeHBII HaJaBIMBAJ HIDKHEH YeTIOCTBIO Ha OOK
CaMKH, TIBITAsICh €€ YAepKaThb.

Kopmitenne B Boze. OcoOblii MHTEpEC MpEACTaBIsAET MHUTa-
HUE MOpPKaT MOJIOKOM oA Bono. I1o3bl kopMieHus aHamno-
THYHBI 1103aM OT/AbIXa MOpiKeH y moBepxHocTH Bogb! (Kpro-
KoBa, 2016). Ha ocHOBe BH3yasbHBIX HaOMIONEHNH aBTOpa U
COIIOCTABJISISL X C HEKOTOPBIMH T103aMH MOPJKEH, CHATHIMA
1oz Bozioi B pmiibMe «[ MraHThl ApKTHKI», XyTOKHUK-aHHU-
ManucT H. EMensdeHko BocpousBena pUCYHKH MOJIOUHOTO
KOpPMJIEHUsI MOp>Kar B Boje (puc.1,2).

IlepBas mo3a — BepTukanbHas. CaMka AEPKUTCS y TOBEPX-
HOCTH BOJIbI B BEPTHKAJIBHOM IOJIOKEHUH (BHIHA TOJIOBA U
1Ies), a JICTEHBII HBIPSET U COCET MOJIOKO BBEPX HOTaMu
(puc. 1a, 16). I[Ipu 5TOM Ha TOBEPXHOCTH BOJABI BUIHO, KaK
JICTEHBII 33JJHAMH JIACTaMH O0XBaThIBACT IIEI0 CAMKH HJIH
K€ OHM CBOOOIIHO OOJITAIOTCS HAJl TOBEPXHOCTHIO BOJIBI, Tie-
pen Mopaoi camku. CaMka JepKUT AETeHBIIIA epeIHUMH
JacTaMu.

Bropast mo3a — ropusonTanbHas. CaMka JEpXKHUTCS Y TO0-
BEPXHOCTH BOJbl B TOPU3OHTAIHHOM MOJOXKECHUH (BHIHA
WU30THYTas CIIUHA), & JETCHBIII MOJHBIPUBACT MO Hee U
COCET MOJIOKO. BbUIO HECKOIIBKO BapHaIyii 3TOW M3kl (pHC.
2a, 20, 2¢), mpu 3TOM HaXOKJCHHUE JETEHBIIIa MOKHO OBLIO
OTIPE/ICIIUTh M0 HECKOJILKUM MPU3HAKAM: &) PACIIONIOKEHHE
JICTEHBIIA 10J] CAMKOI B Mpolecce KOPMIICHHST HE BHIIHO,
€ro MOXKHO OOHApYKHUTh, TOJIBKO KOTJda OH BBIHBIPUBACT
PAIOM C CaMKOMW TOJBIIIATE; 0) B MPOIIECCe KOPMIICHHS Ha

(often 2-4) of brief barking shouts of higher pitches.
The female started to move and changed posture. If
this occurred on the haul-out in a dense herd, the
female hit neighboring walruses with her tusks to
make them move. When the female turned her
stomach towards the calf, the calf moved its vibrissa
along the side and the stomach of its mother and then
in the area of nipples and when a nipple was found it
started sucking. The calf fed on one of four nipples
(walruses have two pairs of nipples: abdominal (1st)
and inguinal (2nd)). In some cases we observed the
calf sucking in turn from two nipples, probably there
was not enough milk. Total feeding duration was 16-
20 minutes. Most often the female with the calf were
located in back-parallel positions to each other.

Feeding on shore seldom occurred continuously,
usually it was done with small breaks which were
associated with walruses passing by or fighting of
neighboring walruses which made feeding more
difficult. If the annoyance was long-lasting, feeding
was stopped. In certain cases when the female
considered conditions unfavorable for feeding
(strong surf, annoyance, etc.), she left despite
vocalizations by the calf. In such cases the calf
pushed the female’s side with his lower jaw trying
to make her stay.

Feeding in water. Feeding of walrus calves
underwater is of special interest. Feeding postures
are the same as the posture of walruses resting near
the water surface (Kprokosa 2016). Based on our
personal observations and by comparing them with
some postures of walruses visible through the use of
an underwater movie “Giants of the Artic”, animal
artist N.Emelchenko reproduced figures of suckling
walrus calves in water (Figs.1 and 2).

The first posture is vertical. The female stays near water
surface in vertical posture (head and neck are visible),
and the calf dives and sucks milk upside-down (Fig.
la, 1b). From the water’s surface one can see how the
calf is using its back flippers to embrace the female’s
neck, or they hang freely over water surface in front
of the female’s muzzle. The female holds her calf with
her front flippers.

The second posture is horizontal. The female stays
near water surface in horizontal position (a curved
back is seen), and the calf dives under her and sucks
milk. There were several variations of this posture
(Figs. 2a, 2b, 2c). In this position the calf could
be determined by several signs: a) position of the
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MOBEPXHOCTH BOJBI 3a caMKoI NEPUOAUYCCKHU TMOABIIAIOTCA
JIaCThbl ACTCHBIIIA, C) B IMPOIIECCE KOPMJICHHMS Ha MOBEPXHO-
CTHU BOAbI C60Ky CaMKM NEPUOJUYCCKHU TMOSABIAIOTCA JIACThI
JCTCHBIIIA.

[TponomKHUTENBHOCTD OIHOMN 3a/IePIKKU IbIXaHUsI A€TEHBIIIA
(B Bo3pacte or 5 mec. A0 1,5 roma) BO BpeMsi COCaHHS
MOJIOKAa y MaTepH IIOJl BOJAOW cocCTaBwia B cpenHeMm 186
cek. (lim 258 — 111 cek.) (n=10). I[Tocne BbIHBIpUBaHHS
JIETEHBIII MOIUIBIBA K TOJIOBE Marepu, NpuKacajics K Heil
BUOpHCCaMH B paiioHe 1Ier 1 KOHTAaKTHPOBAJl C BUOpHCCAMU
Mmarepu. Takum 00pa3oMm, IETEHBIIIN C POXKICHUS CIIOCOOHBI
K 33Jep)KKe JIbIXaHUsl, KOIJIa UM MPUXOAUTCS KOPMUTHCS B
BOJIC Ha MY TSAX NEPEKOYEBOK, €CIIH HET BOBMOKHOCTH BBIUTH
Ha TBep/Ibli cyOcTpar.

B 1995 r. B ycnoBusix HeBonu (nenbduHapuii XanepBeiK)
BIIEPBBIC YIAJIOCh NPOBECTH IOJAPOOHBIC HAOIIONCHUS 32
MIOBE/ICHUEM MOpKeH (CaMKH C JETCHBIIIEM) B TIEPBbIC
7 MecsleB €CTECTBEHHOTO MOJOYHOTO BCKApPMIIMBAHUS
(Kastelein et al. 2014). Habmonanu KapTHHY «IIpUTTIAIICHAS
K KOPMJICHHIO» Ha Oepery CXOOHYIO C IIPOCIIEKEHHOH B
npupoge. OIHAKO MOJIOYHOTO KOPMIJIEHHSI MOpPXar B BOZE
HE OMNKMCaHO. DTO, BEPOSTHO, CBS3aHO C TEM, YTO CaMKa,
nmes Oonee ynoOHBbIE YCIIOBHUS Ul KOPMJICHHS (TBEpABIHA
cybcTpar), B BOZIE ISTEHBIIA HE KOPMHUIIA.

Puc. 1. (a,0).

Beprukansnas nosza Mo-
JIOYHOTO KOPMJICHUS

Fig.1.(a,0).

Vertical position of mlk
feeding

calf under the female during feeding process is not
visible, it can be found only when it surfaces to breath
near the female; b) during the feeding process on
water surface the calf’s flippers periodically emerge
behind the female; ¢) in the process of feeding on
water surface the calf’s flippers periodically beside
the female.

Duration of breath holding of the calf (from 5 months
to 1.5 years of age) during suckling from its mother
underwater was on average 186 sec (lim 258 — 111
sec) (n=10). After surfacing the calf swam to its
mother’s head, touched it with its vibrissa in the neck
area and contacted its mother’s vibrissa. Therefore,
the calves are capable of holding its breath since birth
when they have to feed in water on migration routes if
there is no possibility to find solid substrate.

In 1995 under conditions of captivity (Harderwijk
aquarium) it became possible for the first time to
conduct detail observations of walrus behavior (a
female with a calf) during the first 7 months of natural
milk feeding (Kastelein et al. 2014). A situation of
‘invitation to feeding’ on shore was observed that
was similar to the one observed in nature. However,
suckling of walrus calves in water was not described.
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Pucynku pa3paboTaHbl B paMKax MYJIBTUMEIUITHOTO MTPOeK-
Ta 1 aereit «Mopckue mitekonuraromue Jlansaero Bocro-
ka» (pyxoBoautens E. JKUKHA), aBTOP BRIpaXKaeT OOJIBIIYIO
6marogaprocTs H. EMenpueHKo 3a H3roTOBICHNE PUCYHKOB.

Puc. 2 (a, 6, ¢).

TopuzoHnTanbHas mo3za Mo-
JIOYHOT'O KOPMJICHUSI

Fig. 2. (a, 6, ¢).

Horizontal position of milk
feeding

This is probably because the female, having more
favorable conditions for feeding (solid substrate), did
not need to feed the calf in water.

The figures were developed within the framework of
multi-media project for children «Marine mammals
of the Far East» (head E.Djikiya), the author
expresses many thanks to N.Emelchenko for making
these figures.
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Kacnmiickuii Tronenb (Phoca caspica Gmelin, 1788) —
€/IMHCTBEHHOE MOpPCKOE MIIEKONHTalolee, oduTaroniee B
KacnmiickoM Mope, ¥ O3TOMY MIpaeT YHUKAIbHYIO POJIb B
ero 3kocucreme. biaronapst ToMy, 4TO KaCIIUNUCKUN TIOJIEHb
3aMbIKae€T 3BCHO B TPO(PHUCCKON IEMH BCEH IKOCHCTEMBI
1 o0UTaeT Mo BCeH aKBaTOPUM MOpS, OH, KaK CJEICTBUE,
SABJSICTCA TJIAaBHBIM  BUJOM-UHIUKATOPOM BOﬂHOﬁ Ccpeanl
skocucteMsl Kacnust. B apyrux mMopsix mpeacTaBUTENH ce-
MmeiictBa Hacrosue TioneHn oOpasyloT cyOnomynsiuu, B
KacnuiickoMm Mope cyiiecTByeT OjHa MOy KacIuii-
CKOTO TIOJICHS, KOTOpas He obpasyer cyomomyssimid. O0-
1asi YUCICHHOCTh MOMYJISIIMY HacCUUThIBaeT 6osee 260 ThIC.
9k3. (Ky3ueroB u np., 2015). TrojgeHH akKTHBHO COBEpIa-
IOT CC30HHBIC MUTpALlMU BAOJIb 3alaJHOTO0 M BOCTOYHOI'O
nobepexpbs ¢ 1ora Ha cesep ¥ 00paTHO (XypacbKUH U Ap.,
2006). BecHoit oTenbHbIe OONBHBIC U OCIA0JICHHBIE 0COOU
mociie 3MMOBKH ocTaroTcsi Ha Haryn B CeBepHom Kacnuwm.
[Tocie BoccTaHOBIIGHHSI CBOUX SHEPIETHYECKHX 3aI1acoB, 1O
mHoronetHuM jganHeiIM GI'BHY «KacnHUPX», stu Tiomne-
HU NPOJOJDKAIOT MUTPUPOBATh B KHOKHYIO 4acTh Mops. Mx
KOPMOBBIC MUT'pAIIUH 3aBUCAT OT BBICOKHUX KOHI_leHTpaI_ll/Iﬁ u
pacopeacjacHus MUIEBbIX OPpraHnu3MoB.

Pa3MHOXEHHUE M JaKTalMs KAaCIMICKOrO TIOJEHS Ha JIbJax
CesepHoro Kacnus pacTsiHyTHI 10 BpeMEHH, HAYMHAIOTCS B
KOHIIE STHBaps M IPOIOIDKAIOTCS 10 CEpEeaNHBI (peBpaIst, MUK
MaccoBOH ImeHKH npuxonutcs Ha I nexaxy despais (Kysne-
110B U Ap., 2013). Kak mpaBuiio, K 3ToMy BpeMeHHU 0011ast Jie-
JIOBUTOCTH, TONIIWHA JbJA, TOPOCUCTOCTh, BEICOTA U MOII-
HOCTb TOPOCOB IOCTUTAIOT CBOMX MaKCHMaJIbHBIX 3HAUCHUI.
Bo BTOpOIii monoBuHe (eBpas Ha JIbLy TPOUCXOIUT JIMHBKA
0ebKOB, B MapTe — JIMHbKA U CHApHBAaHHE IOJIOBO3PEIBIX
ocobeii. IlleHHbIe 3a€KKN BIOTH JIETOBOH KPOMKH, TIE JIET

The Caspian seal (Phoca caspica Gmelin, 1788) is the
only marine mammal that inhabits the Caspian Sea
and, therefore, plays a unique role in its ecosystem.
Due to the fact that the Caspian seal closes the link
in the trophic chain of the whole ecosystem and lives
throughout the sea, as a consequence, it is the main
species-indicator of the aquatic environment of the
Caspian ecosystem. In other seas, the representatives
of the family of earless seals form subpopulations;
there is only one Caspian seal population in the
Caspian Sea and it does not form subpopulations. The
total population is more than 260 thousand animals
(Kuznetsov et al., 2015). The seals actively conduct
seasonal migrations along the western and eastern
coast from south to north and back (Huraskin et al.,
2006). In the spring, individual sick and weakened
animals remain to feed in the North Caspian after
wintering. According to the long-term data of
the Federal State Budgetary Scientific Institution
“KaspNIRKh”, after the restoration of their energy
reserves, these seals continue to migrate to the
southern part of the sea. Their feeding migrations
depend on high concentrations and distribution of

prey.

Reproduction and lactation of the Caspian seal on the
ice of the North Caspian are extended in time, begin
at the end of January and continue until mid-February,
the peak of pup births falls on the first 10 days of
February (Kuznetsov et al., 2013). As a rule, by this
time, total ice cover, ice thickness, hummocking,
height and thickness of hummocks reach their
maximum values. In the second half of February,
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umeet TonuuHy ot 15 1o 30 cM, pacnonararorcs B TOM WX
uHoM paiioHe CesepHoro Kacnus B 3aBHCHMOCTH OT Cy-
poBoctH 3uMbl. [lo MHOTONEeTHNM HaOroneHUsM OI'BHY
«KacnHWPX», B Tenible 3UMbI pPa3MHOXEHUE KaCIHUICKOTO
TIOJNIEHS NPOUCXOAUT MOJHOCTBIO B Ka3aXCTAHCKOM CEKTOpe
CesepHoro Kacmust, T.K. 1b1000pa3oBaHie HAUMHAETCS C
BOCTOKa Ha 3amaj. B xomogHble 3UMBI, KOIa JEJOBUTOCTh
(% memoBol moBepXHOCTH OT 00IIel mionianu CeBepHOTO
Kacnus) cocrasnser 90 %, rpaHUIBI HEHHBIX 3aJI€KEK CMe-
marores Ha 3anan A0 70 % B poCCUMCKYO UacTb.

Lenpro naHHO# pabOTHI ABISETCSA OLIEHKA COCTOSHHS OITY-

JISUU KaCITUICKOTO TIOJIEHS U pa3paboTka mpornosa OJ1Y
Ha 2017 r. B 3amaun uccnenoBaHnii BXOMIO H3yUEHHE pac-
MIpelielIeHns KacIMHCKOTO TIOJIEHS, ONpEeeNIeHne ero Ouo-
JIOTUYECKUX TapaMeTpoB (JTMHEHHO-BECOBBIC ITOKA3aTEIH,
MOJIOBasi W BO3PacTHast CTPYKTypa, BOCIPOU3BOIAUTEIbHAS
CITIOCOOHOCTB).

B 2015 r. sxonorndeckuii MOHUTOPUHT KaCIUICKOTO TIOJIE-
Hsl BKJTIOYAJI aHAJIM3 JIEZI0BOI 0OCTAaHOBKHM B CEBEPHOMN YacTH
MOpsl IO CITyTHUKOBBIM JAaHHBIM ['mapomerunenTtpa Poccun
(Ecumo 2015), ¢ ampenst 1o HOSOps TPOBOAMIICS CYTOBOM
MapuipyTHbIi yuét TroneHed B CesepHoMm u Cpennem Ka-
CIMM, B HOIOpe — OTJIOB pa3HOBO3pacTHHIX ocobel B Ce-
BepHOM Kacrnmu Ha monHbIH Ononornyeckuii aHamus. Jlos
TIOJIEHEH OCYILECTBIIANCS B pailoHe MIABIT B 3alaJHON Ya-
ctu CeBepHoro Kacrust ¢ ncmonp30BaHreM 0OKHTHOM CEeTH C
si4. 110 MM 110 BBIZIEJIEHHOM HAayYHOH KBOTE. 300J10rHYeCKas
JUTMHA TeJla U3MepsuIach OT HOCa JI0 KOHIIA XBOCTA MO N3THOY
Tena o crnuHe. TomKHa )KUPOBOTO CI0S1 U BOCIIPOU3BOIM-
TeNbHAsl CIOCOOHOCTD (HaJMYUe SMOPHOHA) TIOJIOBO3PEIIBIX
CaMOK OMpeAesslach MpH MOIOCTHOM BCKpbITHH. CynoBoi
MapUIPYTHBIA y4YeT TIOIEHEH MPOBOAMICS BO BPEMsS KOM-
IUIEKCHBIX TPAJIOBO-TUAPOAKYCTUYECKUX M KOHYCHBIX Che-
MOK MOPCKHX BHJIOB PbIO METO/IOM BU3yaJIbHON pEerUCTpariy
JKUBBIX M MEPTBBIX 0CO0€i Ha MOBEpXHOCTH Mopsi. B pyOke
Cy[lHa C UCIOJIb30BAaHHEM HABUTALMOHHOW CHUCTEMBI OIpe-
JeTSUTNCh  TeorpadyecKre KOOPAMHATHI BCTPEYacMOCTH
TIONEHel 1 MapuipyTa cyaHa. [llupuna MapmipyTHoOro yde-
Ta PacCUMUTHIBAJIACh KaK CPEIHSS NaTbHOCTh OOHAPYKEHUS
tioneneit (Kysneros, 2011). YueTs! TroneHei npoBoAMINCH
B JHEBHOE BpeMs cyToK. KamepanbHast 00paboTKa MOIEBBIX
JIAaHHBIX TIPOBOANIIACH B reorpadueckoil HH(OPMaIMOHHON
cucreme ArcView GIS 3.2. B KoMIbIOTEpHOH NMPHKIIaIHOM
nporpamMMme rpauyecknM METOIOM OIpeAeisIach o0mast
JUITMHA MapuipyTa B MEPHOJ BCEX JHEBHBIX YUETOB 3a KaX-
Jbii peific. Ilo xaxkaoMy Hay4HOMY pelicy pacuMThIBanach
CpelHsis TUIOTHOCT (3K3./KM”) pacrpejieleHus TIoneHei B
JaHHOM paifoHe. CpeqHsisi IIOTHOCTh 32 CE30H B Pa3HBIX
yacTsax Kacnuiickoro Mmops siBIsinack Kak cpefHee 3HaUCHHUE
CPEIHUX KOHLIEHTPALUH TIOJIEHEH B JAHHOM palioHe.

young seals molt on the ice; in March, molting and
mating of mature animals occurs. Breeding grounds
along the ice edge, where the ice has a thickness of
15 to 30 cm, are located in this or that region of the
North Caspian, depending on the severity of winter.
According to the long-term observations of the FSBSI
“KaspNIRKh”, during warm winters reproduction of
the Caspian seal occurs completely in the Kazakhstan
sector of the North Caspian, as ice formation starts
from east to west. In cold winters, when ice cover
(% of the ice surface from the total area of the North
Caspian) is 90 %, the boundaries of the breeding
grounds shift westward up to 70 % in the Russian
part.

The purpose of this study is to assess the status of
the Caspian seal population and to develop the
Total Allowable Catch (TAC) forecast for 2017.
The research included studying the distribution
of the Caspian seal and determining its biological
parameters (linear-weight indicators, sex and age
structure, reproductive capacity).

In 2015, environmental monitoring of the Caspian
seal included analysis of the ice situation in the
northern part of the sea according to satellite data of
the Hydrometeorological Center of Russia (Esimo,
2015); from April to November, a ship transit route
provided the basis for recording seals in the North
and Middle Caspian Sea; in November, animals were
caught of different ages in the North Caspian for a
complete biological analysis. The seals were captured
in the area of sand islands in the western part of the
North Caspian using ring seines with meshes of 110
mm by the selected scientific quota. The zoological
length of the body was measured from the nose to
the end of the tail along the bend of the body along
the back. The thickness of the fat layer and the
reproductive capacity (the presence of an embryo)
of mature females was determined during dissection.
The recording of seal numbers from the ship was
conducted during complex trawling-hydroacoustic
and cone imaging surveys of marine fish species, and
by visual observation of live and dead animals on the
sea surface. The geographical coordinates of seals
sighted and the route of the vessel were determined
in the wheel house of the vessel with the navigation
system. The width of the count during transit was
calculated as the average seal detection range
(Kuznetsov, 2011). The seals were recorded during
daytime. Processing of the survey data was carried
out in the laboratory using geographic information
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JlenoBast o6cranoBka B 2015 1. B epno| pa3MHOMKEHHUS 110~
JIOBO3pEJIBIX CaMOK ObLTa cTabuibHOM. Havano nbroobpa-
30BaHMs MPULLUIOCH Ha 2 Jiekalpsi, KoHel — Ha 23 mapra.
[IpoTtsxkeHHOCTD JieqocTaBa coctaBuia 111 nuel u Haxo-
JIWIach Ha YpOBHE CPEIHEMHOTOJETHUX IOKa3areied 3a
nocnennue 7 net. [Iponeccsl mepBoro Jibg000pa3oBaHMs
HayaJINCh B BOCTOYHOI 4acTH BO BTOPOH Jekaze HOSOps
2014 r. K 9 nexalOps JiexoBble moiist 3aHUMau 65 % muio-
manu CesepHoro Kacniusa. Bo Bropoit nexane suBaps 2015
r. wiomaas Jpaa B Ceseprom Kacnuu yBenuumiiace Ha 10
%. K nagany despans 2015 r., B meprox MaccoBOU IICHKU
KacIHMICKOTO TIOJICHS, Ha aKBaTOPHH LIEHTPAIBHOW 4acTH
Cereproro Kacrmust mpeoOiagan CIUIOUEHHBIA CEpPBIA Jies
tonmuHo# 10-15 cm, negoButocts CeBepHoro Kacnus co-
crasisia 75 % (puc. 1).

OCHOBHBIE IICHHBIC 3aJCKKH KAaCIMUCKOTO TIONCHS B (heB-
pame 2015 1. mpenmONOKHUTEIFHO MOIJIM PACIoararbes
Ha JIEMOBBIX IOJISAX € TOJNIIMHON abma oT 10 mo 15 cMm kak
B POCCHICKOM, TaK M B Ka3axCTaHCKOM cekrope CeBepHOTo
Kacnms. Kacruiickuii TIONEHb OTHOCHTCS K MArO(QHILHBIM
BrgaM. D(HeKTHBHOCTE ero pa3MHOKEHHSI, BEDKHBAEMOCTh
MIPUIIOAA W JIMHBbKA 3aBUCAT OT KadecTBa JbAa (TOPOCH-
CTOCTH) B MECTaX Pa3MHOXKEHHA. XapakTep pacipenesieHus
MPOAYLUPYIOIINX CAMOK COOTBETCTBOBAJI PACHPEIEICHHUIO
2014 r.,, xorna ImeHHBIe 3aJIeKKH PACIOIaraiich BIONb Jie-
JIOBOM KPOMKH C BOCTOKA Ha 3ama.

Ha ceBepo-Boctroke CeBepHoro Kacmust ormeuascs npunaii
TomuuHo 20-30 cM, 3a HUM — 30HA OYEHBb CINIOYCHHOIO
MAJIOTIOIBIKHOTO JIhJIa — MPEUMYIIIECTBEHHO Cepo-0eroro.
Ha mpoTshxkeHnu mocneqHux 7 IeT KoJeOaHus IeJOBUTOCTH
yepenosanuck ¢ 60 10 90 %. [To cpasuenuto ¢ 2013 r., korga
oTMedascs HIOKHUHN TIpenen KojaeOaHuid JeIoBOH IIioma
B CeBepHom Kacnuu, sieoBas rioniaap yBeanymiach Ha 15
% (puc. 2).

TroneHu BO BpeMsl Haryja BCTPEYaroTCsl 110 BCEl aKBaTOPUU
MoOpst OT NpHOpeKHbIX paiionoB CesepHoro Kacrust 10 Oe-
peroB Upana (bensesa u ap., 1989). OcobeHHO MHUPOKO OHU
OCBaMBAIOT HATyJIbHBIN apeal B JIeTHEE BpeMs, 10 OKOHYaHUU
[epUoJia pa3MHOXKEHUSI U MHTEHCUBHOM JIMHBKU. Xapakrep
JICTHE-OCEHHETO pacIpefeieHus] TIONEHeH ompenensercs
KOPMOBBIMHU YCIIOBUsIMU. CKOIJICHHE MOPCKHX CTalHBIX PbIO
MOXXET BBI3bIBATh BPEMEHHO 00Jiee MM MEHEe 3HAaUUTEIbHYIO
KOHIICHTPAIINIO TIOJICHEH, XOTS B JIETHEE BpeMs XapaKTepHO
paspexxernoe pacnpenenenue (Kysuenos u ap., 2015).

B nepuon ¢ anpenst o HostOps 2015 1. Ha cymax ®T'BHY «Ka-
cnHWPX» B pa3HbIX pailoHax MOpsi MPOBOAMIICS MapIIpyT-
HBII yUeT TIoeHel. 3a Bech rmepno Ob1I0 00cmenoBaHo 5445
KM akBatopud Mops. OOmias miomans cocraBmia 527 KMZ.
BrmmonHeHO 96 MHEBHBIX y4eToB, yuTeHO 813 3k3. (Tadm. 1).

system ArcView GIS 3.2. The total length of the route
in the period of all daily counts for each voyage was
determined graphically in the computer application
program. The average density (animal/km?) of
seal distribution in the area was calculated for each
scientific voyage. The average density for the season
in different parts of the Caspian Sea was the mean
value of average concentrations of seals in the area.

The ice situation was stable during the breeding
season of mature females in 2015. Ice formation
began on December 2 and ended on March 23. The
length of the freeze-up was 111 days and was at the
level of the average long-term indicators for the last 7
years. The processes of the first ice formation began
in the eastern part in the second 10 days of November
2014. By December 9, ice fields occupied 65 % of
the area of the North Caspian. In the second 10 days
of January 2015, the ice area in the North Caspian
increased by 10 %. By the beginning of February
2015, during the peak of pup births in the water area
of the central part of the North Caspian, gray ice with
a thickness of 10-15 cm predominated, the ice extent of
the North Caspian was 75 % (Fig. 1).

The main Caspian seal breeding grounds in February
2015 could have been located on ice fields with the
ice thickness of 10-15 cm both in the Russian and
Kazakhstan sectors of the North Caspian. The Caspian
seal is an ice-associated species. The effectiveness of its
reproduction, survival of the pups and molting depend
on the quality of the ice (hummocking) in the breeding
sites. The pattern of distribution of the reproductive
females corresponded to the distribution in 2014, when
the breeding grounds were located along the ice edge
from east to west.

In the northeast of the North Caspian, the shore ice
20-30 cm thick was observed, followed by a zone of
compacted stationary ice, mostly gray-white. Over
the last 7 years, fluctuations in the ice extent have
alternated from 60% to 90 %. Compared to 2013,
when the lower limit of the ice area fluctuations was
noted in the North Caspian, the ice area increased by
15 % (Fig. 2).

The seals are sighted during feeding from the coastal
regions of the North Caspian to the shores of Iran
(Beliayeva et al., 1989). They feed in a particularly
wide area in the summer, at the end of the breeding
season and intensive molting period. The nature
of the summer-autumn distribution of seals is
determined by feeding conditions. The accumulation
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Puc. 1 — Jlenosas obcranoBka B Ce-
BepHoM Kacriuu

Fig. 1 — Ice situation in the North
Caspian
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Puc. 2 — Nunamuxa neposuroctu Ceseproro Kacnus, %

Fig. 2 — Dynamics of the North Caspian ice extent, %

YucneHHOCTh yYTeHHBIX ocobeit B 2015 . Obuta npencras-
JieHa TIOJICHSIMH, YYTEHHBIMH Ha aKBaTOPUU MOPS C amperst
0 HOSIOPh, BKJIFOYAs X MHOTOUYUCIICHHBIC 3QJIC)KKH Ha IIa-
aeirax B CeBepHom Kacniuu B npenzumuuii nepuon. [lansiru
— 3TO MPUPOJIHBIE NECYaHbIE OTMENIN Ha MEITKOBOJIHBIX MOP-
CKUX 0aHKaX, KOTOphIE OOpa3ylOTCs IMOJ JICHCTBUEM CIrOH-
HBIX BeTpoB. OHUM uMerOT Hebombmyto wromans 0,0003 KM2,
OKPYXXCHHBIC MOPEM U SIBIISTIOTCS 0€30IaCHBIM MECTOM ISt
OT/JbIXa U JIMHBbKY TIONEeHed. B npexazumumii nepuon 2015 r.
YHCJICHHOCTh THOJICHEH cocTaBisuia 86 % or o0Imero Koim-
YeCcTBa YUTEHHBIX 0CcOOCH 3a BeCh MEPUOM UCCIICIOBAHUIA U
ObLIa CBSI3aHA C YBEJIMYCHUEM KOJIMYECCTBA M IUIOINAIU IIIa-
JIeIT B 3anaiHoi yactu CesepHoro Kacnusi.

B nernuit mepuon Oputo mpoBeneHO 49 ydeToB B pasHBIX
paiioHax MOpsI — [UTHHA BU3YAJIBHOTO y4eTa TIOJIeHeH Ha 00-
CJIeTIOBaHHOW aKBaTOPUU cocTaBiisiia 3493 KM, B TOM YHCIIE
Ha Cesepupiii Kacruii mpuxommnocs 911 kM, Ha Cpeanwuid
Kacnomit — 2582 xm. bruto yureno 50 ocobeif, 3 KOTOPBIX B
ceBepHoOii yactn Kacrmiickoro Mopst 3aperucTpupoBaHo 19
9K3. TIOJICHEH, YTO COOTBETCTBOBANIO 38 % BCETro yYTEHHOTO
3Beps 32 Tepuon HabmroneHuil. YnCcIeHHOCTh 3apeTrucTpH-
pOBaHHBIX 0co0eil BO BpeMsi CyJOBOTO MapIIPyTHOTO ydeTa
110 CPABHEHHIO C aHAJIOTHYHBIM niepuonom 2014 1. (26 9K3.)
Bo3pocna Ha 92 %. Taxke yBeNMYWIaCh OTHOCHTEIIbHAS
nons peructpanuu TroieHer B Cpeqnem Kacnmm ¢ 12 o 62
%. JlnnHA THEBHBIX MapIIPyTOB BapbHpoBama oT 6 1o 263
KM, O0IIas BU3yalbHas IUIONIaNb HAONONEHUH ompernene-
Ha B 373,7 km>. JIHEBHBIC YUETHI, B KOTOPBIX PETUCTPUPO-
BaJINCh TIOJICHH, cocTaBisind 57 % u Obuiu Ha 21 % BEIIIC
mokazarens 2014 .

of schooling fish can cause a temporarily more or less
significant concentration of the seals, although sparse
distribution is typical in summer (Kuznetsov et al.,
2015).

In the period from April to November 2015, on the
vessels of FSBSI “KaspNIRKh”, the counting of
seals was conducted in different regions. During the
whole period, 5445 km were surveyed. The total area
was 527 km?, In 96 count days 813 animals were
counted (Table 1).

The number of animals counted in 2015 was
represented by the seals counted in the sea from April
to November, including their numerous haulout sites
on the sand islands in the North Caspian during the
pre-winter period. The sand islands are the natural
sandbanks on the shallow marine banks which are
formed under the influence of the wind currents. They
have a small area of 0.0003 km?, surrounded by the sea
and are a safe place for the seals to rest and molt. In
the pre-winter period of 2015, the number of seals was
86 % of the total number of the counted animals for
the entire period of research, and this was associated
with an increase in the number and area of the sand
islands in the western part of the North Caspian.

In the summer, 49 counts were made in different areas
of the sea — the length of the transit route used for the
visual count of the seals was 3493 km, including 911
km in the North Caspian and 2582 km in the Middle
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Tabmn. 1 — JlaHHBIE MapIIPYTHHIX Y4eTOB TioneHer B Kacrmiickom mope 3a nepron 2011-2015

Table 1 — The data of the seal route counts in the Caspian Sea for the period from 2011 to 2015

KoJlaecTBo O6was mHa OOmwmas Cpennss KomnnuectBo
qeToB. mHei\ | MapmDyIop. Ky | TIOMANE yaeTa, | IIMpUHA ydeTa, YUTCHHBIX
Tonen\ Years yNum‘t;é:[r of TI()) taﬁlrans’ec t km?\ Total area KM\ Average oco0eit, 3k3.\
accounts. davs leneth. km of accounting, width of Individual
> day gth, km? accounting, km number,
exemplar
2011 194 8873 1233 0,139 356
2012 128 6527 633 0,097 257
2013 84 5056 423 0,101 395
2014 84 5971 610 0,102 433
2011-2014
Cpennee\ 122 6607 725 0,110 360
Medium
2015 96 5445 527 0,097 813

ITo cpaBuenuto ¢ 2014 r. cpegasas mwiotHOCTh (0,74 3K3./
kM%) TroneHeit BecHoit B CeBepHoM Kacrum yBemmdmimach
Ha 14 %. KoHneHnTpauuu TIOIEHEN JETOM B JAHHOM paiioHe
konebanuck ot 0,06 1o 3,01 5k3./KM2, MaKCUMAJILHEIC KOH-
LEHTPALMA OTMEJAINCh BocTtouHee Oanku Cpemusis Kem-
gyxHast (puc. 3). CpenHsist IIOTHOCTh UX PACHPENCIICHNS B
JeTHUH nepuroa no cpaBHeHuto ¢ 2014 1. yBenuuuiach Ha 75
% u cocrasmna 0,21 2k3./xm%, B Cpennem Kacrn murpa-
MU TIOJNEHEH mpoxoamiu Hajx TiryouHamu ot 10 go 500 M,
B OT/EJBHBIC JHH MapUIPYTHOTO ydeTa HanOoJbIIast TIOT-
HOCTB TIOTIeHel He mpesbimana 1,11 9K3./kM%, cpefHss nux
koHueHtpauus — 0,11 5K3./KM>.

YKCIEHHOCTh HOFI/I6IJJI/IX TIOJIEHEH OT €CTECTBEHHBIX npu-
yuH BecHoi 2015 r. umena HU3KMii nokasarensd (1 9k3.). B
JIETHUHM NepuoJ OHAa yBeIHYmIachk A0 8 3k3. OCEeHbIO Ha ak-
Baropuu Mopsi Obu1a yuTeHa 1 mepTBast ocoob. Ob1iee Kou-
YeCTBO IOTUOIIEro MOPCKOTO 3Bepsi B MEPHOJL C arpeds 10
HOsI0pb He npeBbicHiIo 10 3K3., uTo cocraBuio 1 % ot Bcex
yureHHbIX TIoieHel B 2015 1. [To cpaBHenuto ¢ 2014 . Benu-
YMHA CMEPTHOCTH TIOJICHEeH cHU3MIach Ha 4 %.

[omyuennsie B HOstOpe 2015 1. Gnonmornueckre moxas3arein
(30070TMYECKAs UTMHA TeNa, Macca Tela, TONIIMHA JKHUPO-
BOTO CJIOs B paiioHe rpyau) ot 15 ocobeit pazHoro Bo3pacra
XapaKTEepU30BaJIN YCJIOBHS Haryla B3pOCIbIX 0cobeil mepen
pasMHOXKEHHEM W KO3((HUIMEHT BOCIPOMU3BOICTBA (OTHO-
CHUTEJIbHAs 0N TOJIOBO3PENBIX CAMOK, yYacTBYIOIIMX B
pa3MHOXKEHHH). bronornieckne nmokasaresy B3poCibIX 0CO-
6eit B 2015 1. HAXOMWIKMCH HA YPOBHE CPETHEMHOTOJICTHUX
3Ha4YeHUH. Y BCEX B3POCIBIX 0COOEH OHH COOTBETCTBOBAIIN
MaKCHMaJbHBIM 3HAUCHMSIM JIsl JaHHOTO nepuopa. Macca
TeNa MPOAYLHUPYIOIINX CaMOK HAaXOOWJIAach B Ipenenax OT

Caspian. A total of 50 animals were counted, of which
19 seals were recorded in the northern part of the
Caspian Sea, which corresponded to 38 % of the total
animals counted during the observation period. The
number of recorded animals during the counts made
along the ship’s route increased by 92 % in comparison
to the same period in 2014 (26 animals). The relative
proportion of seals recorded in the Middle Caspian
also increased from 12 % to 62 %. The length of daily
ship routes varied from 6 to 263 km, the total visual
observation area was determined to be 373.7 km?. The
daily counts when the seals were recorded made 57 %
and were 21 % higher than those in 2014.

Compared to 2014, the average density (0.74 animals/
km?) of seals in spring in the North Caspian increased
by 14 %. Seal concentrations in this area during
summer ranged from 0.06 to 3.01 animals/km2; the
maximum concentrations were recorded eastward
of the Sredniaya Zhemchuzhnaya Bank (Fig. 3). The
average density of their distribution during summer,
compared with 2014, increased by 75 % and amounted
to 0.21 animals/km?. In the Middle Caspian, migration
of the seals passed over depths of 10 to 500 m; in some
days while recording seals on the ship’s route, the
highest density of seals did not exceed 1.11 animals/
km?, the average concentration was 0.11 animals/km?.

The number of dead seals from natural causes in spring
2015 was low (1 animal). In the summer, it increased
to 8 animals. In autumn, 1 dead animal was counted in
the water. The total number of dead seals did not exceed
10 animals from April to November, which amounted
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Fig. 3 - Seasonal distribution of seals in 2015, animals/km2
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Ky3HeLoB 1 ap. Jkonoaudeckuli MoHUMopuHe Kacrnutickoeo mroneHsi 8 2015 200y

62 no 80 xr. TonmuHa €10s TOAKOKHOIO JKHUPA Y B3POCIIBIX
oco0eif, XapakTepHu3yoIas 00ecreYeHHOCTh )KUPOBBIMH 3a-
nacaMmu Iepesi pasMHOXEHHEeM, Koiebanach oT 6 10 7 cM.
[NoxydeHHbIe NaHHBIE CBHIETENILCTBYIOT 00 YIOBIICTBOPH-
TEJIFHBIX YCIIOBUSIX Haryia TIOJICHEH U HEKOTOPOM yBeJnue-
HUM Ko duimeHTa BocnponsBocTBa. Y MOJIOABIX 0cO0eH,
ocraBiuxcs Ha Haryn B CeBepHoM Kacrum 1o nenocrasa,
Ouonornyeckue Tokasareny (Macca Tejla, TOJNIIMHA JKUPO-
BOTO CJI0s1) yBenn4minuch Ha 19 u 24 % 1o cpaBHEHHUIO C
2014 r. Cpegnue nokasarenu cocTaBuiu: Macca Teaa — 30,9
KI, 3005ioruueckas maauHa — 110 cM, ooxBar tena — 80 cwm,
TOJIUHA XKHUPOBOTO c10s — 4,6 CM.

B momnoBoit ctpykrype momyisimuy B 2015 Ty B3pOCIBIX
U MOJIOJBIX TIOJIEHEH COOTHOIIEHHE IOJOB OBUIO Pa3HBIM.
Jonst cammioB y MonombIx ocobeit cocraBmsuia 45 %. Y
B3pOCIBIX TIONICHEH MX M0Js Haxomuiaack Ha ypoHe 20 %.
IToxazarens 00ecEYeHHOCTH KUPOBBIMHE 3aIlaCaMH B TIPe]-
3UMHUH Neprof Y MOJIOJBIX TIOJICHEH 3a MOCieqHue 2 roaa
“MeN TEHACHLUMIO K YBEIUYEHUI0. MOIIHBIN CIION MOIKOXK-
HOTO XWpa y KaclUICKOTO TIOJNIEHS, KaK MOJOIBIX, TaK U
B3POCIIBIX 0COOCH, BBITOIHACT B UX OPraHU3ME TEIION30IIs-
MUOHHYIO (PyHKIHIO. I10IKOXKHBIH KUP y TIONEHEH CHIDKaeT
YAENBHBIN BEC TENa M 00JIETYaeT [UIaBaHUE.

Takum 0Opa3oM, pe3yabTaThl HCCIAETOBAaHUN MO SKOJIOTHYE-
CKOMY MOHUTOPHHTY Kacnuiickoro TroneHs B 2015 r. cBune-
TEJILCTBYIOT O OJarONpHATHBIX YCIOBHUSX OOMTaHHS TIOJNE-
HEH Kak B MEpUOJ Harynia, Tak U BO BpPeMs pPa3MHOXXEHHUS.
HeobOxonnmast mmose3Hast Iiomanb jabjaa Uil TpoayLHUpYyIo-
mux caMok B ¢espane 2015 . mpeBblnana ypoBeHb Cpen-
HEMHOTOJICTHUX 3HAa4€HHH, YTO IMPEAIojaraeT yIOBIIECTBO-
pUTEIBHOE BOCHPOM3BOACTBO M IONOIHEHUE MOIMYJSIUU
Kacrnuiickoro TioneHs. OCHOBHBIE OHMOJOTHYECKHE MOKa3a-
TEJIM MaTOYHOTO CTaaa M MOJIOABIX ocobei ocenpro 2015 1.
HaXOIWJINCH B Mpe/esiax HOpMBI Juisl JaHHoro reproza. [o
cpaBuenmio ¢ 2014 r. cpennsia mwiotHOCTH (0,74 2K3./KM°)
TroneHell BecHolt B CeBepHoM Kacmnuu noBeicunace Ha 14 %.
B neTHuit nepuo Ha akBaTOpPUHM MOPSI HATryJIbHBIE CPEIHUE
KOHLIEHTPALH KaCIIUICKOIO TIONCHs! YBEIUUMINUCH Ha 42 %,
oceHbto —Ha 232 %. CpenHeronoBasi CMEPTHOCTb YMEHbBIIU-
nach Ha 4 %.

to 1 % of all counted seals in 2015. Compared to 2014,
the mortality rate of the seals decreased by 4 %.

The biological indicators obtained in November 2015
(zoological body length, body weight, thickness of the
fat layer in the chest area) from 15 animals of different
ages characterized the feeding conditions of adults
before reproduction and the reproduction ratio (the
relative proportion of mature females participating in
reproduction). Biological indicators of adult animals in
2015 were at the level of mean annual values. They
corresponded to the maximum values for a given
period in all adult animals. The body weight of the
reproductive females was in the range from 62 to 80 kg.
The thickness of the subcutaneous fat layer in adults,
which characterizes the availability of fat reserves
before breeding, ranged from 6 to 7 cm. The data
obtained indicate satisfactory feeding conditions for
the seals and a slight increase in the reproduction rate.
In comparison with 2014, the biological indices (body
weight, thickness of the fat layer) increased by 19 %
and 24 % in young animals that remained for feeding
in the North Caspian until freeze-up. The average
parameters were: body weight — 30.9 kg, zoological
length — 110 cm, body girth — 80 cm, thickness of the
fat layer — 4.6 cm.

In the sex structure of the population, the ratio of the
sexes in adults and young seals was different in 2015.
The proportion of young males was 45 % while the
percentage of adults 20 %. The indicator of availability
of fat reserves in young seals in the pre-winter period
tended to increase over the past 2 years. The heavy
layer of subcutaneous fat in the Caspian seals, both
young and adult animals, performs a heat-insulation
function in their bodies. Subcutaneous fat in seals
reduces the specific weight of the body and facilitates
swimming.

Thus, the results of studies on the environmental
monitoring of the Caspian seals in 2015 indicate
favorable conditions for the seals both during the
feeding season and during breeding. The necessary
useful ice area for reproductive females exceeded the
level of mean long-term annual values in February
2015, which assumes satisfactory reproduction and
recruitment of the Caspian seal population. The
main biological indicators of young animals in the
autumn of 2015 were within the norm for this period.
Compared to 2014, the average density (0.74 animals/
km?) of seals in spring in the North Caspian increased
by 14 %. During the summer period, the average
feeding concentrations of the Caspian seal increased
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by 42 %, in the autumn — by 232 %. The average
annual mortality decreased by 4 %.

CIHCOK UCIIOIB30BaHHBIX NCTOYHUKOB / References

Kacmiickoe mope: Uxtnodayna u mpomeicinossie pecypcesl // B.H. bensera, E.H. Kazanuee, B.M. Pacniorios u np.
M.: Hayxka, 1989. C. 198-205.

Kysumemos B.B., Uepnoox B.M., Ilumymua C.B. OueHka YHCICHHOCTH MOIYJISIIHANA KACIIUHCKOTO TIONEHS B
COBpPEMCHHBIN Tieproy // 3ammTa okpyxarotieii cpeas! B HedrerazoBoM komruiekce. 2013. Ne 5. C. 86-91.

Kysnenos B.B. Metonnka omeHkH 3amacoB Kacmmiickoro TroneHs (Phoca caspica Gmelin, 1788) // Metonuku
OLICHKH 3amacos, omnpeaeneHus OlY 1 BO3MOKHOTO BBIJIOBA BOIHBIX OMOPECYpPCOB KacIMICKOro OacceifHa ¢ 1enbio
yIpaBiIeHUs peIO0IOBCTBOM. AcTpaxans: KacmHUPX, 2011. C. 88-98.

Kysuemno B.B., AbmypaxmanoB ['M., Il'amxueB A.A., MaromenoBa M.3. Ce30HHOE pacIipefieficHHe U CMEPTHOCTh
Kacnmiickoro TroneHs // buomorndeckoe pasHooOpasue KaBkasza u FOra Poccuu: mar. XVII Mexmynap. Hayd. KOH}.
(r. Hanpuauk, 5-6 HOsOps 2015 1.). Maxaukana: Tunorpadus U1 P, 2015. C. 477-479.

Kysuemnos B.B., AonypaxmanoB ['M., 'amkueB A.A., Maromenosa M.3. DKoJorHYecKuii MOHUTOPHUHT TOMYIISIIAN
KacCIHIICKOTO TIOJICHS B COBPEeMEHHBIN niepuoy // brnonornueckoe paznoodpasue Kapkaza u FOra Poccun: mar. XVII
MexnayHnap. Hayd. koH(Q. (T. Hansuank, 5-6 HOostOps 2015 r.). Maxaukana: Tumorpadus UIID PII, 2015. C. 479-481.
Jlemosrie ycmoBus B Kacmmiickom mope // I'mmpomernentp Poccun. ECUMO. Hcrtounuk http://hme.meteorf.ru.
HocrymHo gepes: http://hmc.meteorf.ru/sea/. 13.03.2017.

7. Xypacekus JI.C., 3axapoBa H.A., Ky3nenos B.B., Sruenkos B.I1., Xopomko B.W., ApremoBa A.B., Bonomuna
B.B. Ouenka coBpeMEHHOTO COCTOSTHHS MTOITYIISIINH KaCIIMHACKOTO TroNeHs B Bonro-Kacnuiickom Oacceline n mporHo3
ero nooerau Ha 2007 1. // PerboxossiicTBeHHbIe necnenoBanmst Ha Kacmun: Pesymsrater HUP 3a 2005 . Actpaxasb:
Uszn-Bo KaciHMPXa, 2006. C. 350-361.

Ky3nenosa A.B., Mamaes E.T.
(@) coBpeéMeHHOM COCTOAHUN ne)|<6v|u.|, MOPCKHUX MITeKonntTarwuwmx Ha

KomaHgopckunx octpoBax U nepcrnekTruBax nx oxpaHbl 1 obycTtpoucTea

TocymapctBenHsIif ipHpoaHEIi OnochepHsIi 3anoBenHNK «KoMmanmopckuity, c. Hukomsckoe, Pocenst

Kuznetsova A.V., Mamaev E.G.
On the current state of marine mammal rookeries on the Commander
Islands and prospects of their protection and development

Commander Islands Nature and Biosphere Reserve, Nikolskoe, Russia

Ha Komannopckux o-Bax 3apeructpuposano 10 BunoB nma- | Ten species of the North Pacific pinnipeds, as well
cronorux Cesepnoii [Tarmduku (Mamaes, 2016), a taxxe | as the sea otter — kalan (Enhydra lutris) have been
MopcKasi Bblipa — KanaH Enhydra lutris. Ilpu Tom 00brunbl- | recorded on the Commander Islands (Mamayeyv,
MU BUJAMH, PA3MHOKAIOLIUMHUCS €KErOJIHO, SBIISIOTCS: 2016). At the same time, the ordinary species that

o breed annually are the following:
- ceBepHbI Mopckoii JieB (cuBy4) Eumetopias jubatus, unc-

JIEHHOCTh KOTOPOTO B JieTHHH mepuon okoino 0,5 Teic. oco- | -Steeller sea lion Eumetopias jubatus, which number
oOeid; during the summer period about 50,500 animals;

- ceBepHBIA Mopckoit KoTuk Callorhinus ursinus, ancneH- | - Northern fur seal Callorhinus ursinus, which
HOCTB KoToporo okouio 200 Teic. ocobeii; number about 200,000 animals;
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- OOBIKHOBEHHBIH TIONEHB (aHTYp) Phoca vitulina stejnegeri,
YHCIIEHHOCTh KOTOPOTO OKOJIO 2 THIC. 0CO0EH;

- KaJaH, YUCIEHHOCTb KOTOPOTO OKOJIO 4 THIC. 0CO0Eii.

Ha Komannopckrx 0-Bax B HACTOSIIICE BPEMSI HIMECTCS YEThI-
€ PENPOAYKTUBHBIX JICKOUIIIA CEBEPHOTO MOPCKOTO KOTHKA,
HA TPeX U3 KOTOPBIX TAKXKE MPOUCXOIUT Pa3MHOKCHHE CHBY-
4a, ¥ HECKOJILKO JICCATKOB 3aJIe)KEK HACTOSIIUX TIoJIeHeH. J[Ba
PEIPONYKTUBHBIX JISKOUIIIA pacIioioKeHbl Ha 0. bepuHra, —
910 Nexouma Cerepo-3amagnoe u CeBepHOE, 1Ba HA OCTPOBE
Menwsrit — 310 JesxOmma FOro-Bocrounoe u Ypuiise.

Bce nexOumma MOpCKUX MIIEKOTIUTAIOMINX HAXOAUIHChH IO
0c000¥t 0XpaHOi HaYMHAS C MIEPHO/a 3aBEPIICHUS JeSITEIb-
HOCTH aMepukaHckoi kommanuu «['yranncon, Koons u Koy,
HaHeCIIeH 3HAYUTENbHBINA yIiepO 3amacaM KOTHKOB Ha Ko-
MaHIopckux o-Bax (Hukymun, 1968), To ecTs, Mo cyTtH, C
koHIa XIX — Hayana XX Beka. Ilocine 3akinrouenus 7 uromis
1911 . MexayHaponHOW KOHBEHIIMHM 00 OXpaHe KOTHKOB
CTETEeHb yCHUJIMH, HANPaBICHHBIX HA COXpaHECHHE JIeXKOMII,
cymiecTBeHHO Bo3pocina. Bo Bpemena CCCP tepputopun
JeKOUI OTHOCHIIMCH K IOPUCAMKIMK [IyIIHBIX U PBIOHBIX
poMbIcioB Ha KoMaHIOpCKHUX OCTpOBax, HaXOAAIIMXCS B
MOAYMHEHNH [TIaBHOTO YIIPaBICHHS 3EeMIIEyCTPOHCTBA U
3emJiesienus, B JajdbHENIIeM, Imocie psja npeodbpa3zoBaHuii,
— Komangopckoro octpoBHOTo 3BepoBoadeckoro CoBeTcKo-
IO X0351cTBa [ TaBCEBMOPITYTH.

[To3nHee, mociae MHOTOYNMCICHHBIX peOpraHM3anuid, Ies-
TENBHOCTh Ha IIGKOWIAX KOOPIWHHPOBAJach OpraHaMU
prIOoOXpaHsl MUHHCTEpCTBA PBIOHOTO XO3SHCTBA, OCY-
IIECTBIISIBIIUMU CBOIO JI€ATEILHOCTE B TOM YHCIE B COOT-
BercTBUH ¢ «[IpaBMimaMu OXpaHBI W TPOMBICTA MOPCKHUX
MJICKOTIHTAIOMUX». [Ipr 3TOM OpraHsl peIOOOXpaHBI 00Ma-
Jany (pyHKIUAMHA OXpaHBI JISKOUII, BEIIAYH pa3pelIcHI Ha
JOOBIYY, QYHKIMSIMA OTBOJIA PHIOOIIPOMEICIIOBBIX YIACTKOB,
TTOTOTOBKYM PEKOMEHIANUH 110 JTUMHUTaM JOOBIUH, a TaKXKe
KOHTPOJIA 3a TIPOMEICTIOM. To ecTh coBMenIanu B cebe pas-
JMUYHBIE (PYHKIIMOHAIBI: KOHTPOIHHO-HAI30PHBIX OPTaHOB,
OpTaHOB TIO BEIIa4e pa3pelIeHH U HaAyYHBIX OpTaHU3AIlHA.
B CCCP na nex6umax Komarmopckux o-BoB OblTa co3ana
HAayYHO-TIPOMEICIIOBAass MHPPACTPYKTypa: JOMHUKH LIS Pa3-
MEIICHUSI WHCIIEKTOPOB M IPOMBICIIOBUKOB (B HEKOTOPHIX
CIIydasix IeNble TIOCETKH ), HaOltonaTeTbHbIC BEIIIKA U ACTa-
KaJIbl 11 y9eTa )KHBOTHBIX.

B mepuon BpemeHu, mOCIENOBaBLIMI IIOCHe pacnaja
Coserckoro Coro3a, oxpaHa JIKOHII M 3aJIe)KEK MOPCKHUX
MilexonuTaronux Ha Komannopckux o-Bax ociabia, u cTainu
OTMeuaTbCs Cilydau OpaKOHbEPCKOTO IIPOMBICIA KajaHa
(Huxynus u np., 2008).

- Harbor seal (common seal) Phoca vitulina stejnegeri,
which number about 2,000 animals;

- Sea otter, which number is about 4 thous. animals.

Presently there are four northern fur seal breeding
rookeries on the Commander Islands (on three of
them Steller sea lion breeding also takes place), as
well as several dozen of haul-outs of earless seals.
Two breeding rookeries are located on Bering Island
— these are the Severo-Zapadnoye and Severnoye
rookeries, and two — on Medny Island — these are the
Yugo-Vostochnoye and Urilye rookeries.

After the termination of activity of the American
company “Hutchinson, Kool and Co.”, which
caused major damage to seal stocks on the
Commander Islands (Nikulin, 1968), all rookeries
of marine mammals have had special protection.
this time period is from the end of the 19th until
the beginning of the 20th century. After adoption
of the North Pacific Fur Seal Convention on July
7, 1911, the degree of effort aimed at preservation
of the rookeries increased significantly. During
the USSR period, the territories of the rookeries
belonged to the jurisdiction of the Fur and Fish
Trades on the Commander Islands, which were
subordinated to the General Administration of Land
Utilization and Agriculture, and then, after a number
of transformations, to the Commander Islands Fur
Soviet Farm of the Glavsevmorput (Northern Sea
Route Authority).

Later on, after numerous re-organizations, the
activities at the rookeries were coordinated by the
fishery inspection bodies of the Ministry of Fisheries,
which conducted their activities in accordance with
the “Rules of Protection and Hunting for Marine
Mammals”. Moreover, the fishery inspection bodies
had the functions of protecting the rookeries,
issuing permits for hunting/fishing, functions of
allotting fishery sites, preparing recommendations
on hunting/fishing limits, as well as of hunting/
fishing control. This means, that they combined
different functions: as regulatory and supervising
authorities, authorities for issuing the permits and
scientific organizations. During the USSR period,
the scientific and hunting/fishing infrastructure was
created at the rookeries of the Commander Islands:
the houses for accommodation of inspectors and
hunters/fishermen (in some cases, even the whole
settlements), watch towers and cat-walks (trestles)
for count of animals.
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Kpome 3TOro, mpou30IUTM 3HAYUTEIHHBIC H3MCHCHUS B
MIPOMBICIIOBOM HCIOJB30BAHHH MOPCKHX MIICKOITHTAOIIHX.
Tak, mocie 2000 1. CylmIECTBEHHO COKPATHJICS MPOMBICEIN
CEBEPHOTO MOPCKOTO KOTHKA, KOTOPBIA MO3JHEE CTajl
MPOBOJUTECSA HEPErylsipHO, a cmycTs 10 Jer u BOBce

MPEKPATWIOCh TPOMBIINUICHHOE HCIONB30BAHUE — BHJA
(Kopues u nip., 2008). B pe3ynbrare morepu MpOMBICIOBOM
MPUBJICKATEIILHOCTA  CEBEPHOTO  MOPCKOTO  KOTHKA

MIOJIHOCTBIO TPEKPATHIIOCH IO/ IePKaHUE COOTBETCTBYFOIIIEH
nHdpacTpykrypsl Ha jexOumax CesepHom u Cesepo-
3ananHom. Ha FOro-Bocrounom u YpusbeM nexOuniax Ha
0. MenHOM noanepkaHue MHPPACTPYKTYPHI MPEKPATHIIOCH
c1995r

B nacrosmee Bpems Ha CeBepo-3amaHOM JISKOHIIE TTOJI-
HOCTBIO Pa3pyIICHBI COOPYXEHUsI, 00ECIIEUNBAIOIINE B TOJIBI
paciBeTa IpOMbICIIa HAyYHBIC HCCICOBAHHUS M OMPOMBIII-
JIeHHe, HanpuMep, scrakaga. Ha CeBepHoM nexoOuIne moi-
HOCTBIO pa3pyIIeHbl HAOMIOaTeIbHBIC BBIIIKK HA y4acTKax
Kumeunoe u Pudst Bocrounoro Ilisxa, ¢ KOTOPBIX Tpexkie
MIPOBOJIMIIN MOHUTOPUHT JexOuma. Paspymaercs u ckopo
MIPUAET B HETOAHOCTD INIaBHAsl HAOIIOAATENbHAs BBIIIKA HA
yuactke LleHTpanbHOM. Bce 3TO MpHBENO K YCIOXKHEHUIO
MIPOBEACHUS] HAyYHO-HUCCIIEIOBATEIbCKUX ¥ MOHUTOPHHIO-
BEIX paboT Ha JIe)KOHUIIax.

BaxHoli Bexoll B UCTOPHHU OXPAHBI JIEKOHI] MOPCKUX MJIe-
KonuTaromux Ha KoMaHmzopckux 0-Bax sBUJIOCH CO3aHUE B
1993 r. rocyaapcTBEHHOIO MPUPOAHOTO 3anoBegHuKa «Ko-
MaHAOpCKuiy, nomyuyusmero B 2002 . BBICOKHI MeXIyHa-
ponHBIH cTaryc OnochepHoro peseppara.

JlexOuia MOPCKUX MIICKOTIMTAIONIMX HAXOJSTCS B IPaHU-
Lax paslivuHbIX (YHKIHOHAIBHBIX 30H TOCYIapCTBEHHOTO
npupoaHoro 6uochepHoro 3amoenHrka « KoMaHIOPCKHiD»
(manee — 3anoBenHuK «Komannopckuii»). Onucanue, paBHO
KaK M OIIEHKa IPaBOBOro craryca (DYHKIMOHAJIBHOTO 30-
HUPOBAHUS U KAaTETOPUI 3eMellb, BKIIOUCHHBIX B IPAaHUIIBI
3anoBeqHNKa «KoMaHIOPCKHi», HE SABIAIOTCSA HPEAMETOM
paccMoTpeHus JaHHOW ctarbu. OgHAKO AJS JaTbHEHUIIero
paccMOTpeHHs BOIIPOCa C CUTYaIlel 10 OXpaHe JISKOHII] Ha
Komannopckux 0-Bax Ba)KHO OTMETHTH CIEAYIOIIEe:

- CeBep0—3ana;[H0€ J'IG)K6I/IH_IC, Ha KOTOPOM CIKETOAHO y4H-

ThIBaeTCs cBbIme 20 THIC. CCBCPHBIX MOPCKUX KOTHUKOB, a
TaKXeE CeBepHoe J'IC)K6I/IH.IC, Ha KOTOPOM CIKEIroAHO Y4YUThI-
BaeTcs okoo 40 ThIC. CCBCPHBIX MOPCKHUX KOTHKOB, HAXO-
JATCA B I'paHUIAX 30HBI XO3SMCTBEHHOTO HCITOIb30BaHMS
3aIllIOBCIHHKA ((KOMaHZ[OpCKPIfI»;

- Ypuibe nexOuie, Ha KOTOPOM YYHUTHIBAETCS OKOJIO 15
THIC. CEBEPHBIX MOPCKUX KOTHKOB, HAXOMUTCS B T'pPaHUIAX
3aroBeHON 30HBI (s11po) 3anmoBenHrKa «KoMaHa0pCKuii»;

During this time period, following the collapse of
the Soviet Union, the protection of the rookeries and
haul-outs of the marine mammals on the Commander
Islands declined, and cases of illegal hunting for the
sea otter were noted (Nikulin et al., 2008).

Also, considerable changes took place in the
commercial use of the marine mammals. For example,
after 2000, hunting for northern fur seals declined
significantly and became an occasional occurrence;
after 10 years, the commercial usage of the species
was terminated completely (Kornev et al., 2008).
As a result of losing the commercial attractiveness
of northern fur seals, maintaining the respective
infrastructure was terminated at the Severnoye and
Severo-Zapadnoye rookeries. Maintaining of the
infrastructure at the Yugo-Vostochnoye and Urilye
rookeries on Medniy Island has been terminated since
1995.

At present, the facilities supporting the scientific
research and hunting, for example, the trestles are
completely destroyed at the Severo-Zapadnoye
Rookery. At the Severnoye rookery, the watch towers
at the sites of Kishechnoye and Rify Vostochnogo
Pliazha, which were previously used for monitoring
of the rookery, are completely demolished. The main
watch tower at the Tsentralniy Site is ruining and
soon will become useless. All that resulted in the
complication of conducting the scientific research and
monitoring works at the rookeries.

The important benchmark in the history of the marine
mammals’ protection on the Commander Islands
was the creation of the Komandorsky State Nature
and Biosphere Reserve which received the high
international status of a biosphere reserve in 2002.

The rookeries of the marine mammals are within the
limits of different functional areas of the Komandorsky
State Nature and Biosphere Reserve (hereinafter
— the Komandorsky Reserve). Description, just as
the assessment of the legal status of the functional
zoning and categories of lands which are included in
the limits of the Komandorsky Reserve are not the
subject to be covered in the given article. However, for
further discussion of the issue regarding the situation
on protection of the rookeries on the Commander
Islands, the following should be noted:

- The Severo-Zapadnoye Rookery, where over 20
thous. northern fur seals are registered annually, as
well as the Severnoye Rookery, where about 40 thous.
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- IOro-BocrouHoe sexOuiie, Ha KOTOPOM YUUTHIBACTCS OKO-
710 36 TBIC. CEBEPHBIX MOPCKHX KOTHKOB, HAXOIUTCS B TPaHH-
1ax OygepHoi 30HbI (OHOCHEPHOTO MONMTOHA) 3aMIOBEIHUKA
«KoMaHTopckmit», 3a UCKIIOYEHUEM YACTH, BKITIOUAIOIICH
yuacTku oT [maBHoro MarouHoro 10 YaxHoro, BXOASIIEH B
TpaHUIIBI 30HBI X035AHCTBEHHOTo ucmoib3oBanus ([lomoxe-
HUE...).

B HacTosIee BpeMst XKUIIbIE CTPOCHUS Ha JISKOUIAX HaxXo-
JSITCS B apeHJIe Y OpraHU3aIuii ¥ YaCTHBIX JIMLI, CHCTEMHO HE
3aHMMAIOIIUXCS MX COACPIKAaHMEM U CTAaHOBSTCS Bce Oolee
HETIPUTOAHBIMU AJISI IPOXKUBAHUS (TTMCbMa aJIMHHUCTPALIN
AJeyTCKOTO MyHHUIMITAIEHOTO paiiona). OtcyTcTBre HHppa-
CTPYKTYpBI 171 pazmelenus corpyaaukoB @I'BY «locynap-
CTBEHHBIN 3amoBenHUK «KomaHmopckuit»y Ha JexOmIax o.
Bepunra nemaeT HEBO3MOXXHOM CHCTEMHYIO paboTy rocyaap-
CTBEHHBIX MHCIIEKTOPOB I10 OXpaHE OKpy»Karouien cpeasl. B
HacTosIIIee BpeMsl paboTa o OXpaHe JISKOHII] OpraHn30BaHa
MyTeM KpPaTKOBPEMEHHOTO, IEPUOANYECKOro MaTpyIrpoBa-
HUS JISKOUII, YTO HEb3s MPU3HATH JIOCTATOUHBIM.

Ha 0. MennowM, B crity ckopee reorpaduuecKoro MoI0KeH s
W TPYAHOAOCTYITHOCTH, yNAeTCsl 00ECHeYUTh yCTaHOBJIEH-
HBIH PEXKUM OXpaHbI Kak Ui Ypuibero, Tak u it FOro-Boc-
TouHoro nexOum. Ha o. bepunra, e nexOuma pacroso-
JKEHBI B CEBEPHOM 4aCTH, B TPAHUIIAX 30HBI XO3SHCTBEHHOTO
HCIOJB30BAHUS, B JOCTYIHOCTH OT HACEIIEHHOIO IYHKTa
— cena Huxonbckoro, B HacTosIiee BpeMs JOIKHAsA OXpaHa
1ex0ull He 00eCIeunBaeTCs.

I'ocymapcTBeHHBIMHE HHCIIEKTOPAMH 0 OXpaHe OKpy KaroIeit
cpelbl Ha JIexOuIIax 0. bepiuHra oTMe4aroTcss MHOTOYHCIICH-
HBIC CJICIbl MPEOBIBAHMS JFOACH, KaK MECTHBIX JKHTEICH,
Tak U Ipynn TypucToB. OTAeIbHBIE TYPUCTHI WIHM TPYIIIHI,
B OTCYTCTBHE HMHCIIEKTOPOB, CXOIAT HAa CaMH JISKOMUINA, YTO
MPUBOINT K PACIyTHBAHUIO XKUBOTHBIX. OTMEUEHBI CIy4Yau,
KOTJ[a HETOCPEACTBEHHO Ha JISKOMWIIE 3aIulblBajlM JaiiBe-
PBI-JTIOOUTEIH, BEIXOSIINE Ha Oeper B CaMbIX HEOKHUIAHHBIX
MECTax, ONepaTopsl Pa3InUHbIX CTYAUN 3allyCKaloT KBaJpo-
KOIITEPHI U paiyl UHTEPECHON KapTUHKHU CHIKAIOTCS TaK HU3-
KO, 4TO MyraroT XMBOTHBIX. Ha CeBepHOM JiexOuIIe 3uMon
2016 r. ObuM pa3opeHbl (OTOABTOMATHI, (HPUKCHPOBABIIHE
3aJIe)KKy CHBYYa, YTO MPHBEIO K CPHIBY BAKHBIX HAYYHBIX
WCCleZIoBaHui BUa, 3aHeceHHoro B KpacHyto kuury Poc-
CHM U CHIDKAIOIIETO CBOIO YHCIICHHOCTh Ha KomaHmopckux
o-Bax. B xuimom nome Ha CeBepo-3amaaHom JIeKOuIIe Haii-
JICH MarasdH OT MEJIKOKaIHMOepHOH BHHTOBKH (YCTH. COOOIII.
B.C. Hukynuna). Bece 3Tu (akThl CBHIECTENBCTBYIOT O HEO0-
XOIUMOCTH CKOPEHIIIEro yCHICHHUSI KOHTPOJIS 32 COCTOSTHUEM
nexour Ha o. bepunra.

CerogHsi €AMHCTBEHHON OpraHu3anueil, UMEoule Jeru-
TUMHBIE KOHTPOJIHO-HAI30PHBIC TTOJIHOMOYHS TI0 OXpaHe

northern fur seals are registered, is within the limits
of the area of the Komandorsky Reserve economic
use;

- The Urilye Rookery, where about 15 thous.
northern fur seals are registered, is within the limits
of the preserved area (the core) of the Komandorsky
Reserve;

- The Yugo-Vostochnoye Rookery, where about 36
thous. northern fur seals are registered, is within
the limits of the buffer zone (the biosphere proving
ground) of the Komandorsky Reserve, except for the
part that comprises the sites from the Main Breeding
Area to the Chazhniy Area, which is within the limits
of the economic use area (Regulation...).

At present, the residential buildings at the rookeries
are rented by organizations and private persons that
do not deal with their maintenance in a consistent
manner, and these buildings become more and more
unsuitable for living (letters from the administration
of the Aleutsky Municipal District). The absence of
infrastructure for accommodation of the employees
of the FSBI “Komandorsky State Reserve” at the
rookeries on Bering Island makes consistent work
of the state inspectors on environmental protection
impossible. At present, work on protection of the
rookeries is organized by means of short-term,
periodic patrolling of the rookeries that may not be
considered sufficient.

On Medny Island, due to its geographic and isolated
location, it is possible to ensure protective conditions
both for the Urilye rookery and for the Yugo-
Vostochnoye rookery. On Bering Island, where the
rookeries are situated in the northern part, protection
of the rookeries within the limits of the economic use
area and within accessibility to the settlement of the
Nikolskoye Village is presently not ensured.

The state inspectors of environmental protection note
multiple signs of human presence at the rookeries on
Bering Island, both from locals and tourist groups.
Individual tourists or groups, in the absence of
inspectors, visit the rookeries themselves which
results in scaring the animals away. Ccases were noted
when amateur divers swam into the rookery and came
out on the shore in unlikely places, and operators of
different studios launch quadcopters and descend
so low for an “interesting shot” that the animals are
scared. At the Severnoye rookery, the automatic photo
stations that were recording the haul-out of Steller sea
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nexxoui Ha o. bepunra, siBisiercst denepanbHOe rocynap-
CTBeHHOEe OropkeTHOe yupexaeHnue «locymapcTBeHHBIN
npuponHblii 6nocdepHsiit 3anoBenHuK «KoMaHIOpcKuii»
umenu C.B. MapakoBa», B CTpyKType KOTOPOTO BbIJIENEHa
ciryk0a OXpaHbl, B COCTaB KOTOPOH BXOIST roCyIapCTBEH-
Hble WHCIIEKTOPBI MO OXpaHe OKpyxkaromed cpensl. Ilpu
9TOM AJISl TEPPUTOPHU 30HBI XO3IHCTBEHHOTO MCIOIB30Ba-
HUsI ieficTByeT OoOIIuMii MPaBOBOI PEXUM, YCTaHOBJICHHBIN
®enepanbHbiM 3ak0HOM OT 14.03.1995 Ne 33-dD3 «O06 ocobo
OXpaHAEMBIX NPHUPOJHBIX TEPPUTOPUAX» Ul TEPPUTOPUI
TOCYlapCTBEHHBIX IPUPOJIHBIX 3amoBeAHUKOB. OnHaxo,
HECMOTpPsI Ha HaJW4Me MOJHOMOYMH IO OXpaHe, IMOJHO-
LICHHYIO OXpaHy o0ecHeynTh He yAa&Tcs M0 4Ype3BhIYaiiHO
npo3andeckuM npuuyrHaM. CeBepHoe u CeBepo-3anagHoe
JIeKOUINA HAXOATCS HA 3eMIISIX, HE OTHECEHHBIX K 3eMJISIM
0c000 OXpaHseMBIX MPUPOIHBIX TeppuTopuid. [lostomy y
JUPEKLIUHU 3all0BEIHUKA HE UMEETCs IPaBOBBIX OCHOBaHMMH
Juist 00ycTpoiicTBa Kakux-0bl TO HH ObUTO cTpoeHnil. Hanu-
Yhe COOCTBEHHBIX MECT KPAaTKOBPEMEHHOTO MpPOXXHBAHMS
Jutst 9 PEeKTHBHON OXpaHBbI JEKOHI T0OKa3aHO JITUTEIEHBIM
OIBITOM PaboTHI CIy)kObI pbIOOOXpanbl Ha Komannopckux
o-Bax (Hukymun u ap., 2008). B cooTBeTCTBHU C NCHCTBY-
IOLIUM 3aKOHOJATENILCTBOM TOCYapCTBEHHAs OpraHU3alu-
S, TAKOKE HE MOXKET BBICTYNATh B KadecTBEe CyOapeHjaaropa
CYIIECTBYIOIIMX JKUIIBIX CTpoeHHH. OOpalleHns: K MECTHOU
aJIMUHHCTPALIMU C IPOCHOO0I! BBIACINUTH 3¢MEIbHBIN y4acTOK
JUIsSl YCTAaHOBKHM HEKAIUTaJIbHOTO MOOMJIBHOTO JKHIIOTO MO-
JUyJsl HE HaITU IOHUMaHUsL.

CerogHs MOpPCKHE MIIEKONHTAIOIINE MEpEecTalyd paccMa-
TPUBATHCS C UCKIIOYUTEIBHO YTUINTAPHON TOUKH 3PEHUSL.
ITocTenieHHO 00IIECTBO MPUXOANUT K MOHUMAHHIO UX LIEHHO-
CTH HE B Ka4eCTBE MCTOYHMKA MUY U MIKYP, a K IEHHOCTH
MOpP3BEpeH Kak OMOJOTMYECKUX BHIOB, OT KOTOPHIX B TOM
YrcIie 3aBUCHT YCTOMYMBOCTH Omocepsl. Habmonenus 3a
MOPCKHMH MIICKOTIUTAIONIMU B MX €CTECTBCHHOW cpene
00HUTaHUsI — HOMYJISIPHOE HAIPaBJICHUE YKOJIOTMYECKOTO TY-
pusma. OnHako HAOIIONEHHE, KOTOPOe HE COMPOBOXKIACTCS
oJja4ei COOTBETCTBYIOMIEH TOTIOTHUTEIBHOM HH(POPMALINU
U TIPOXOZUT B HEKOM(OPTHBIX YCIOBHAX, BO MHOTOM TEPSIET
CBOIO IIEHHOCTh. OTCYTCTBHE COOTBETCTBYIOIIEH HHpOPMa-
LIMOHHOM HH(PACTPYKTYpHI Ha JEKOHUIIAX, OTCYTCTBHE 3CTa-
KaJl, 0 KOTOPbIM MOXHO 0€30MacHO MOJONTH K KUBOTHBIM
U IIPU 3TOM HE PacIyrarb UX,CyIIECTBEHHO CHM)KAET TypH-
crudyeckuil noreHuuan Komanpopckux 0-BoB. Ho mmeHHO
3a Typu3MoM Ha KomaHmopckux o-Bax OymyIuee, Kak yxe
nmasHo nrcan C.B. Mapaxkos (1989). B 2015 . ®I'BY «lo-
cynapcTBeHHBIH 3amoBenHuK «KomaHIOpckwit» ObUTH TpH-
BJI€YEHBI BHEOIOKETHBIE CPEICTBA U MTOTHOCTHIO 3aMEHEHBI
JIBe CMOTpOBBIE IuTomankyd Ha CeBepo-3amagHoM JeKOH-
e, pa3paboTaHbl MakeThl HHPOPMALMOHHBIX AHIUIATOB U
MIPEIUIOKEHUS 110 AAJbHEHUIIeMy OOyCTPOMCTBY JICKOHIT U

lions, were desolated; the same resulted in frustration
of the important scientific research of the species
which is listed in the Red Book of Russia and which
has their population decreasing on the Commander
Islands. In the residential house at Severo-Zapadnoye
rookery, the magazine case of a small-bore rifle was
found (verbal information of V. S. Nikulin). All these
facts evidence the need in the urgent enhancement
of control over the condition of the rookeries on the
Bering Island.

At present, the only organization which has legitimate
control and supervising powers with respect to the
protection of the rookeries on Bring Island is the
Federal State Budget Institution “S. V. Marakov
Komandorsky State Nature and Biosphere Reserve”,
and within its structure, there is a special unit of the
security service comprising the state inspectors for
environmental protection. Moreover, for the territory
of the economic use area, the general legal conditions
are in effect, which were established by Federal Law
No. 33-FZ dated 14.03.1995 “Concerning Specially
Protected Natural Areas” for the territories of the
state nature reserves. However, in spite of the given
powers on protection, the comprehensive security
cannot be ensured due to absolutely mundane reasons.
The Severnoye and Severo-Zapadnoye rookeries are
located on lands which do not belong to the lands
of the specially protected nature reserves. That is
why the reserve management has no legal basis for
arranging any kind of facilities. The availability of
their own facilities for short-term lodging for efficient
protection of the rookeries was proved by the long-
term experience of the work of the fishery inspection
service on the Commander Islands (Nikulin et al.,
2008). According to the effective legislation, the state
organization cannot act as a sub-lease holder of the
existing residential buildings. Appeals to the local
administration with requests to provide land to build
a temporary mobile residential module failed to be
understood.

Today, the marine mammals are already not
considered from a merely utilitarian point of view.
Gradually, society comes to understand their value not
as a source of food and fur, but their value as marine
animals, as a biological species, on which, among
other things, the stability of biosphere depends. The
observation of marine mammals in their native habitat
is a popular trend of ecological tourism. However,
the observations, which are not accompanied by the
delivery of the relative additional information and
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CO3/IaHUIO COBPEMEHHOM TYPHUCTHYECKOH HH(PPACTPYKTYPHI,
CIOCOOHOM NPUHHMMATh 3HAYUTEIHHOE KOJIIMYECTBO TYpH-
CTOB 0€3 yBeJIM4YeHUsI BO3eicTBHs Ha Jiexouie. Pabory 1o
CO3IaHUI0 TYPUCTHYECKOH HH(QPacTPyKTYpbl HEOOXOAMMO
npoBoaUThH 1 Ha CeBepHOM JIexKOuIIe.

EnuncTBEeHHON OpraHu3anuei, KOTopas B CYLIECTBYIOIIUX
YCIOBHAX cMora Obl 00ECHEYHTh MOIDKHYIO A(PQEKTHUB-
HYIO OXPaHy JIS)KOUII MOPCKUX MJICKOIIUTAIONINX, & TaKXKe
CO37IaTh/BOCCTAHOBUTh U TOAICPKUBATH HAYYHO-HCCIIEO0-
BAaTEJIbCKYI0 M TYPUCTHYECKYI0 HMH(PACTPyKTYphl Ha HUX,
spisieTca 3anoBeaHuK «Komanmopckuit»y. Takum obpazom,
€IMHCTBEHHO BO3MOXXHBIM IPaBHIBHBIM BEKTOPOM pa3BH-
THSI CUTyallu HaM IIpeicTaBisieTcsi BKitodeHne CeBepHO-
ro u Ceepo-3ananHoro jexoumr Ha o. bepunra B cocras
TOCYIapCTBEHHOTO MPHUPOIHOTO OHOC(EpHOro 3amoBeIHIKA
«KomaHmopckuil» ¢ COXpaHEHUEM PEXHUMA TPAIULMOHHOTO
MPUPOIOTIONIB30BAHNS HA OTAENIBHBIX YIaCTKAX JEKOMII.

takes place in uncomfortable conditions, lose their
value to a large extent. The absence of the respective
information infrastructure on the rookeries, the absence
of trestles along which one can safely approach the
animals without scaring them out at the same time,
considerably decrease the tourism potential of the
Commander Islands. However, it is the tourism on
the Commander Islands which is the thing of the
future, as it had been written by S. V. Marakov long
ago (1989). In 2015, the FSBI “Komandorsky State
Reserve” employed the extra-budgetary resources
and completely replaced two sighting sites at the
Severo-Zapadnoye rookery, the information plate
layouts were designed, and the suggestions were made
concerning the further development of the rookeries
and creation of the modern tourist infrastructure being
capable of receiving a considerable number of tourists
without increasing the effect on the rookery. Work
on creation of the tourist infrastructure needs to be
carried out at the Severnoye Rookery as well.

The only organization that can ensure the proper
efficient protection of the marine mammal rookeries
under the existing conditions, as well as create/
restore and maintain the scientific-research and tourist
infrastructure there, is the Komandorsky Reserve.
Therefore, the only possible correct direction of
development of the situation, in our opinion, is the
inclusion of the Severnoye and Severo-Zapadnoye
rookeries on Bering Island in the structure of the
Komandorsky State Nature and Biosphere Reserve, at
the same time preserving conditions of the traditional
use of natural resources on some sites of the rookeries.
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[Tonoxenne o @epepanbHOM TOCYJapCTBEHHOM YupexaeHHH «locynapCcTBeHHbIH NpUPOAHBIH OuochepHbIit
3anoBeqHUK «Komannopckuit» yreepsxaeno ITpukazom MIIP ot 17.02.2004 Nel159 ¢ n3meHeHUsAMY, yTBEPKIEHHBIMHU
npukazom MIIP Poccun ot 17.03.2005 Ne66, npukazom Munnpupoast Poccun ot 27.02.2009 Ned8, mpukazom

Musnnpupozst Poccuu ot 26.03.2009 Ne71.

®Oenepanbublii 3aKkoH 0T 14.03.1995 Ne 33-03 «O06 0c060 0XpaHIEMBIX PUPOIHBIX TEPPUTOPHUSIX)
IMucema agMuHHUCTpanuN AJIEyTCKOro MyHHUIMMNaiabHOro paiioHa B agpec ®I'BY «locynapcTBeHHBIN 3alOBETHUK
«Komannopckuit» ot 05 mas 2015 roma Ne 12-621 (no CepepHomy nexounty) u 12-622 (mo Ceepo-3anagHoMy

JICHKOUIITY).

Keigsipmanos A.M.!, Kapamenaun K.O.!, Kaceimbexos E.T.!, JImurpuesa J1.2, I'yaqman C.2
Bupyconornyeckumn MOHUTOPUHT NONYNALUN KaCNUUCKUX THONIeHen

(Pusa caspica) B 2007-2014 rr.
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Virological monitoring of the Caspian seal population (Pusa caspica)

in 2007-2014
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Jlo HenaBHEro BpEMEHHU BUPYCHI rpUnna A OT JIACTOHOTUX
[TaneapKTHKH HE N30IUPOBATHCEH, BUPYCOIOTHUECKHUE MOA-
TBEPKACHUS UX POJIN KaK BO30yANTEINICH BCTIBIIEK HH(EK-
UM CPEIH TIOJNEHEH MoydeHsl Toapko Ha CeBepoaMepH-
KaHCKOM KOHTHHEHTE.

DNHU300THI TpUIa A Cpeld MOPCKHX MIICKOMUTAIOIIMX
B JIPYTHMX YacCTSIX CBETa BIEPBBIC 3apErHCTPUPOBAHBI B
2014 r. Bupyc rpunna A (H10N7) u3onupoBaH OT naBIIUX
OOBIKHOBEHHBIX TrONICHEH (Phoca vitulina) Ha mobepexbe
CesepHoro mops B [lIBeunn, Januu, ['epmanuu u lomnan-
nmuu [Zohari S et al. 2014; Bodewes R. et al. 2015; Krog J.
et al. 2015], rae moru6m0 cBoime 1400 )KMBOTHBIX.

Hwmerorcss psim cooOIIeHnit O BHUPYCOJIOTHYECKOM MOHHU-
TOPUHTE LUPKYSIIMA BHPYCOB TpUNNa A B IOMYJISIIHIX
Mopckux miekonurtaronmx Ceseproit EBpasuu. Tak, B me-
puon ¢ 1976 mo 1999 rr. C.C. SImaukoBa c coaBt. (2001)
B XO/I€ MOHHTOPHWHTA BHPYCOB TPHIIIAa A B MOMYJIALUAX
nukux nran CesepHoro Kacmus wuccnmenoBanmm o0pas-
bl OT 152 ocolelt KaCUHCKOTO TIOJIEHS, HHPUIIUPOBAH-
HBIX JKUBOTHBIX He oOHapyxeHo. K. Ohishi et al. (2002)
MIPH HCCIIETOBAaHUHU CHIBOPOTOK KPOBU KAaCITUHCKHX TIOJIE-
Hel, coOpanHbiXx B 1993-2000 rr., mokazanu, 4TO MIIEKO-
MUATAOIIKE ObUTM WHOUIUPOBAHBI AMUACMUYCCKAMHU A/
Banrkox/1/79-nmonoOHBIME BHpycaMH TPHIINA, IUPKYIH-

Until quite recently, the influenza A viruses
from pinnipeds of Palearctic have not been
isolatedVirological confirmations of their role as
agents of infectious outbreaks among seals were
received only on the North American continent.

Influenza A epizooties among marine mammals in
other parts of the world were recorded for the first
time in 2014. Influenza A virus (H10N7) was isolated
from stranded common seals (Phoca vitulina) on the
coast of the North Sea in Sweden, Denmark, Germany
and Netherlands [Zohari S et al., 2014; Bodewes R. et
al., 2015; Krog J. et al., 2015], where more than 1400
animals died.

There are a number of reports on virological
monitoring of influenza A virus circulation within
populations of marine mammals of Northern Eurasia.
Therefore, during the period from 1976 until 1999
while monitoring influenza A virus in populations
of wild birds of the North Caspian, Yamnikova et
al. (2001) studied specimens from 152 individual
Caspian seals and found no infected animals. Ohishi
et al. (2002), during analysis of Caspian seal blood
sera collected in 1993-2000, showed that the seals
were infected by the epidemic A/Bangkok/1/79-like
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poBaBmuMHu cpeau aroneit B 1979-1981 rr. Ilo3nnee A.M.
[lecromanor ¢ coarr. (2002) u 3.K. UyBakoBa C COaBT.
(2001) coobummm 06 uzonsuuu Bupyca rpunma A (H7N7)
U3 MaTepHalioB, COOpPaHHBIX OT MABIINX KACIHMHCKUX TIOJIE-
Hel BO BpeMs MX MaccoBOi rudenu B anpene-urone 2000—
2002 rr. OpHaKo B JIMTEpaType HET KaKUX-IH0O JaHHBIX O
(MIIOreHeTHYeCKNX WM TaTOOMOJIOTMYECKUX CBOMCTBAX
9TOTO 3MHU300THYECKOrO Bupyca rpurnma A (H7N7).

Bupycer rpunma A (H4N6) u3onmupoBaHBl OT TIONCHEH B
poccutickoit akBaropuu Kacrmiickoro mopst B 2002 u 2012
rT. [AnekceeB A.1O. u n1p]. AHaIN3 HYKICOTUAHBIX MTOCIIE-
JIOBaTeIbHOCTEH M TeHOB M30JTOB BBIBII uX 100-mpo-
[EHTHYIO0 HACHTHYHOCTH MEXIY cO00H 1 OIM3K0€e POACTBO
C TaKOBBIMH BHpYyCa TPHUIIIIA MITHII.

W3BecTHO, UTO pacmpocTpaHEeHHE BUPYCOB rpummna A cpe-
JU MOPCKUX MJIEKOTIUTAIOUIUX CBA3aHO C DKOJIOTHEN ITHX
JKUBOTHBIX M TECHBIM KOHTaKTOM C NTHYBHUM pPE3€pBYyapoM
Bo3Oymurensa. Ilpm BupycomormueckoM aHanmuse Oosee
2500 o0Opa31oB, COOpaHHBIX OT JUKHUX IITHI] B JEIBTE P.
VYpan, ceBepHoil 1 BocTouHOH vacTsax Kacnuiickoro Mmops B
2002-2012 rr., HaMH BBLIENEHO 0K0J0 70 HM305I4TOB BUPY-
ca rpumnmna A c¢ antureHHeIMH (opmynamu: HIN2, H4NG,
H5N1, H1IN2, H13N6, H16N3. Cpenu HuUX mpHCYTCTBO-
Bayu Bupycsl noarunos H1, H4 u H13, monoGusle Tem, ko-
TOpBIE M30JINPOBAHBI OT OOJIHBIX U MTABIINX MOPCKHX MIIe-
KOMUTAIOIIUX B IPYrUX peruoHax CeBepHOro MoIylapHus.

3TO 00CTOSATENHCTBO ONpeAeisieT HeoOXOAUMOCTh MPOBe-
JIEHUS] MOHUTOPUHTA IUPKYJIALHUN BUPYCOB TPHUIIA Cpenu
TIOJICHEH, OOMTAIONIMX B PETHOHAX, PACIIOJIOKEHHBIX Ha
TJIaBHBIX MHUTPAllMOHHBIX pyciax NTHI. Yepe3 CeBEpHYIO
1 BocTOuHyl 4dactu Kacmuiickoro Mopsi mpoxoaut Boc-
TOYHO-EBPONEHCKUHA MUTPALIMOHHBIN IIyTh, CBS3bIBAIOLUN
eBporneiickuii CeBep co crpaHamu bmmxaero Bocrtoka
u lOxHoii Adpuxu. Bee 310 cozpaer mpeanochuiku JUIs
ME)XBHIOBOH ITepeaayy BUPYCOB TPHUIIIA A TIOIEHSIM.

K napyruM akTyalbHBIM BO30YOHTEISIM HHQOEKIUH MOp-
CKMX MJICKOIIUTAIOIINX OTHOCATCS BHUPYCHI ceMeicTBa
Paramyxoviridae, poga Morbillivirus, koTopsie CIIOCOOHBI
BBI3BIBAThH IIMPOKOMACIITAOHbIE TSDKEIIBIC SMH300TUH C BBI-
COKOH CMEPTHOCTBIO.

K HacrosiiemMy BpeMEHH OIMCaHbI YETHIPE OCHOBHBIX IPE/I-
CTaBUTENS] MOPOWIUIMBUPYCOB, MHOHUIUPYIOUIMX MOPCKHX
MIIEKOTIUTAIOIINX: BUPYC YyMbl miotosnueix (BUII) y Gaii-
Kanbckux (Phoca sibirica) n xactmiickux Tioneneid; DMV
[dolphin morbillivirus] y neasdunoB u kuros; PDV [phocine
distemper virus] y oObIKHOBEHHBIX TrOeHeH; PMV [porpoise
morbillivirus] y mopckux cBuneit (Phocoena phocoena).

influenza viruses, which had circulated among people
during 1979-1981. Subsequently, Shestopalov et al.
(2002) and Chuvakova et al. (2001) reported the
isolation of influenza A virus (H7N7) from samples
collected from the stranded Caspian seals during
their massive die-off during April-June of 2000-
2002. However, the literature does not have any
data regarding the phylogenetic or pathobiologic
properties of this epizootic influenza A virus (H7N7).

Influenza A viruses (H4N6) were isolated from
seals in the Russian water area of the Caspian Sea
in 2002 and 2012 [Alexeyev et al.]. The analysis
of nucleotide sequences of M-genes of isolates
discovered their 100 % identity between them and
close relation with those of bird flu virus.

It is known that the distribution of influenza A viruses
among marine mammals is related to the ecology of
these animals and close contact with a bird infectious
agent reservoir. During virological analysis of over
2500 specimens collected from wild birds in the delta
of the Ural River, and the northern and eastern parts of
the Caspian Sea in 2002-2012, we obtained about 70
isolates of influenza A virus with antigenic formulas:
HIN2, H4N6, HS5N1, H1IN2, H13N6, HI6N3.
Among them, the viruses of subtypes H1, H4 and H13
were present, which are isolated from the diseased
and dead marine mammals in the other regions of the
Northern Hemisphere.

This circumstance determines the need of monitoring
the circulation of influenza viruses among the seals
inhabiting the regions located on the main migration
routes of birds. The East-European migration route
passes through the northern and eastern parts of the
Caspian Sea, connecting the European North with the
countries of Middle East and South Africa. All that
predetermines the interspecies carry-over of influenza
A viruses to the seals.

The other actual infectious agents of marine mammals
cover the viruses of Paramyxoviridae family,
Morbillivirus order, which are capable of causing the
large-scale heavy epizooties with high mortality level.

Four main representatives of morbilliviruses
infecting marine mammals have been described:
canine distemper virus (CDV) of Baikal (Phoca
sibirica) and Caspian seals; [dolphin morbillivirus] of
dolphins and whales; PDV [phocine distemper virus]
of common seals; PMV [porpoise morbillivirus] of
common porpoises (Phocoena phocoena).
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Tabmuna. Pesynerarsr [TL[P ¢ 6nonpobamu 0T KacIUICKUX TIOJIICHEH Ha HAMHYNE MOPOMITHBHPYCOB.

Table. results of PCR in Caspian seals biopsy samples for presence of morbillivirus.

Pesynsrar [P B 6momnpo6e\ The result of PCR in the samples
Tox cbopa
marepuana\ The Hocosoit\ . I'eruranpHOI\ PekranpHOI\
. Porogoii\ oral . Kposu\ bloods
year of material nasal genital rectal
collection
2007 0/22* 0/22 0/22 0/22 CH.A)
2008 4/13 6/13 5/13 6/13 1/4
2009 0/7 0/3 0/7 0/7 H.HLY
2010 CH.HL» 0/15 0/15 0/15 CH.H»
2011 CH.HL» 0/45 0/45 0/45 CH.H»
2012 0/22 0/22 0/22 0/22 KH.HLY
2013 0/8 0/8 0/8 0/8 KH.HLY
2014 0/3 0/3 0/3 0/3 KH.HLY
Ipumeyanue: B yncauTene KOIMIECTBO MOIOKUTEIBHBIX P00, B 3HAMEHATEIIE 00I11ee KOJTHYECTBO
00pasIoB; «H.1.» - He uccieaoBano.\ Note: In the numerator the number of positive samples \ in the denomi-
nator the total number of samples; " H.1." - not investigated.

B manHOI cTaThe MPUBOIATCS CBECHHUS O BUPYCOJIOTHIECKOM
MOHHUTOPHHTE ITUPKYILIIA BUPYCOB Tpuma A u B, mopOmi-
JTUBHUPYCOB, TepHec — U KOPOHABUPYCOB CPEIAH KACTTHHCKIX
TrofeHen B Kazaxcranckoil yactu akBaropusi Kacnmiickoro
mops B iepuoz ¢ 2007 o 2014 rr.

Buonoruyeckre obpasibl cOOpaHbl BECHOW M OCCHBIO Ha
yYacTKax JIKOUII[ B CEBEPO-BOCTOUHOM YaCTH MOPS OT THOJTE-
HEW, OTVIOBJIIEHHBIX IS CIyTHUKOBOM TeiaeMeTpuu. IIpoOs
KPOBH, CBHIBOPOTKH, HOCOBBIE, POTOBBIE, YPOTCHUTAIbHBIE U
peKTaIbHbIE CMBIBBI ISl BUPYCOJOTHYECKOTO CKPHHUHTA CO-
Opansl 0T 155 ocobeit. Kpome TOro, momydYeHbl CEKIIMOHHBIC
MarepHaisl 0T 16 TPYIOB TIOJEHEH U IBYX a0OPTHPOBAHHBIX
IUTOJIOB, HAMIEHHBIX B JISKOHIIE JKUBOTHBIX.

Bupyconorndeckuii CKpUHUHT NPWKU3HEHHBIX 00pasloB U
CEKIMOHHBIX MaTEePUaiOB KACTIMICKUX TIOJICHEW NPOBOIMIN
C TIOMOIIBI0 OOPATHOM TPaHCKPHUITLIUH-TIOINMEPA3HOH IIeTI-
Hoit peakrmu (OT-IILIP) Ha HanM4Yre HYKIEHHOBBIX KHUCIIOT
BHpycoB Tpumma A u B, MopOmmmBHpycoB, reprec u Kopo-
HaBUPYCOB TIOJICHEH.

OT-IILP npoBoAMIK B OTHOIIATOBOM PEAKLIUY C UCIONB30Ba-
nueM AccessQuick RT-PCR System (Promega). [lnst npuro-
TOBJICHHUS PEaKIIMOHHOM CMECH MCIIONB30BAIM HAOOPHI TIpaii-
MepoB, crelu(UIHbIE K BBICOKOKOHCEPBATUBHBIM Y4acTKaM
T€HOB HICKOMBIX BUPYCOB.

B pesynerare I[P ckpunHuHTa Bce 00pasiipl 0Ka3aluch OT-
PpHILIATETBHBIMH 32 UCKITIOYEHHEM IIeCTH Mpo0, coOOpaHHBIX B

The given article provides the data on virological
monitoring of circulation of influenza A and B
viruses, morbilliviruses, herpes and coronaviruses
among the Caspian seals in the Kazakhstan part of
the water area of the Caspian Sea during the period
from 2007 to 2014.

Biological samples have been collected from seals
which were caught for satellite telemetry purposes in
spring and autumn in rookery areas in the northeastern
part of the sea. Samples of blood and sera, and nasal,
oral, urinogenital and rectal swabs for virological
screening were collected from 155 individuals. In
addition, necropsy materials were obtained from
16 dead seals and two aborted fetuses, found in the
animals’ rookery.

Virological screening of intravital specimens and
necropsy materials of Caspian seals was performed
by means of reverse transcription-polymerase chain
reaction (RT-PCR) with respect to the availability
of nucleic acids of influenza A and B viruses,
morbilliviruses, herpes and coronaviruses of seals.

RT-PCR was performed as a single-step reaction
with the use of AccessQuick RT-PCR System
(Promega). In order to prepare the reactive mixture,
the sets of primers were used, which are specific to
the highly conserved areas of genes of the viruses
being sought.
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CDV/caspian seal/lKazakhstan/2000 (kz1)
CDV/caspian seallKazakhstan/2000 (kz2)
CDV Casbian 03 (USA sequence)
CDV/caspian seal/Azerbayjan/2000 (baku5)
CDV/caspian seal/Azerbayjan/2000 (baku4)
@ CDV/caspian seal/Kazakhstan/28/08

L Phoca/Caspian/2007 (Otar isolate)

Onderstepoort vaccine strain

CDV Baikal seal 7-06
CDV lion

CDV Baikal seal 14-92 (Mamayev)
CDV racoon USA 04

PDV Phoca vitulina

—
0.02

Puc - ®unorenernyeckue B3aMMOOTHOLICHHSI MLy P reHaMu BUpyca 4yMBI IUTOTOSTHBIX, H30JIHPOBaH-
HBIX OT Kacnuiickux Troneneit B 2000, 2007-2008 rr., u BUpycaMu 3apeructpupoBaHHeiME B GenBank

Fig.-Phylogenetic relationships between “P”” genes of the carnivorous plague virus isolated from Caspian
seals in 2000, 2007-2008 and viruses registered in GenBank

Hosiope 2008 I. 0T KIMHUYECKH 3/I0POBBIX 0CO0EeH MOIOAHS-
ka. OOpasipl KPOBH M HOCOBBIE CMBIBBI aMILTH(HIIUPOBAIIH
(parmeHT P rena Bupyca 4ymbl IUIOTOSIHBIX pasmepom 429
nap HyKJICOTH/IOB.

IIpenBapuTenbHbIE pe3yIbTaThl MCCICAOBAHUI IO BBISBIE-
Huto P-rena mopOuutiBupycos B I[P npuBenens! B Tabmu-
Ie.

B pesymsrare OT-IILP c npaiimepamu k P-reny mopOmi-
JMBHUPYCOB OXHIAeMBIC MPOIYKTH B 429 I1.0. BBIABICHBI Y
6 TroneHeil. Bece monouTensHbIe 00pa3Ibl MPHHAIICKATH
0co0sM 110 2 JIeT, OTIIOBIICHHBIM Ha ocTpoBe Prrdaumii. O0-
pasipl, coOpaHHBIE OT B3POCIBIX TIOJICHEH Ha OCTpPOBax 3a-
nBa KeHIupim BO BpeMst OCEHHETO CITyTHHKOBOTO MEUCHUS
B 2009-2014 rr., OBUTM OTPUIATETTHHBEIMA MO OTHOIICHHUIO K
MopommBupycaM. C 2009 1. MOJOAHSK KaCIIMICKOTO TIONe-
HS BEINAJT W3 BRIOOPKH, TaK KakK JUIs CITyTHUKOBOTO MEUCHUS
M30MPATETFHO OTIABIMBANIN MPEHMYIICCTBEHHO KPYITHBIX U
B3POCIIBIX JKUBOTHBIX.

OrmperniesieHbl HYKJICOTH/IHBIE TOCIIENOBATENFHOCTH P-rena
MOpPOWMJIIMBUPYCOB, BBIJIEJICHHBIX OT KAaCIHMHUCKHX TIHOJNEHEH.
B pesynerare (DUIOTEHETHYECKOTO aHAIM3a YCTAHOBIICHO,
YTO MEKIMU300THUCCKUI BapHaHT MopOmwumBHpyca CDV/
Caspian seal/KZ/2008 mo nocnenosarenpHocTd P-rena mpo-
SBJISIET OJIM3KOE POJICTBO C AMU300THYECKUM mTamMmmoM CDV/
Caspian seal/Baku/1997 u o0pa3yeT OTHENbHBIN KiIacTep C
BUpPYyCaMH, BBIICTIEHHBIMU BO BpeMs MacCOBOM Tnbenu Tione-
Hell B 2000 1., BEI3BaHHON BHPYCOM UyMBI IJIOTOSIAHBIX (pH-
CYHOK, o0o3Hadenue B puorpamme: CDV_KZ1, K72, AZ1,

As a result of PCR-screening, all the specimens
appeared to be negative, except for six samples
which were collected in November 2008 from
clinically healthy young specimens. The blood
specimens and nasal swabs amplified the fragment
of R-gene of canine distemper virus having the size
of 429 pairs of nucleotides.

The preliminary results of the research for
determining R-gene of morbilliviruses in PCR are
given in the table.

As a result of RT-PCR with primers to R-gene of
morbilliviruses, the expected products of 429 base
pairs have been found in 6 seals. All the positive
specimens belonged to individuals below 2 years
old, which had been caught on Rybachiy Island. The
specimens collected from adult seals on the islands
of Kenderli Bay during the autumn satellite marking
in 2009-2014 were negative with respect to the
morbilliviruses. Since 2009, young Caspian seals
were not sampled because mostly large and adult
animals were caught for satellite marking purpose.

The nucleotide sequences of R-gene of
morbilliviruses have been determined, isolated from
Caspian seals. As a result of phylogenetic analysis
it was established that an inter-epizootic form
of morbillivirus CDV/Caspian seal/KZ/2008 (in
terms of R-gene sequence) demonstrates the closest
relation with epizootic strain of CDV/Caspian seal/
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AZ2) [Kennedy et al, 2000].

W305THl BUpyca YyMbl IUIOTOSIHBIX KACIMHUCKUX THOJIEHEU
2008 1. BeIAEIEHUS OTIM4YaioTes o P-reny ot Bupyca 2007 .
(CDV/Caspian seal/2007), KOTOpHBIit HACHTHYECH C BAKIIMHHBIM
mrammoMm CDV (vaccine strain Shuskiy). Ye. Zholdybaeva et
al. (2013) mokazamu, yro CDV/Caspian seal/2007 mo reny
TeMarmIIOTHHIHA OTHOCUTCS K IPYIIIE BAKIMHBIX [ITAMMOB.

Pe3yJ'II)TaTLI YKa3bIBAIOT HAa BO3MOXKHOCTb HUPKYJIAIWUN CPpEAN
KaCHUUCKUX TIOJICHEH BUPYCA YyMbI IUIOTOSIAHBIX, CXOAHOI'O

Baku/1997. It forms a separate cluster with the
viruses isolated during the massive death of seals
in 2000 caused by the canine distemper virus (the
figure, designation in philogram: CDV_KZ1, KZ2,
AZ1,AZ2) [Kennedy et al., 2000].

Canine distemper virus isolates of Caspian seals of
2008: the isolates are different in terms of R-gene
from the virus of 2007 (CDV/Caspian seal/2007),
which is identical with the vaccine strain CDV
(vaccine strain Shuskiy). Zholdybaeva et al. (2013)

¢ 3MU300THYECKMMH mrammamu 1997-2001 rr., 6e3 mposis-
JICHUsI KIIMHUYECKHUX TPU3HAKOB MH(EKIMN W 3HAYNTEINEHOH
CMEPTHOCTH.

demonstrated that CDV/Caspian seal/2007 in terms
of haemagglutinin gene relates to the group of
vaccine strains.

ITocTossHHBINA CKPUHUHT 3200JI€BaHUI U OLICHKA 310POBBS Ka-
CHHUHCKUX TIOJNICHEH HEOOXOANMBI [UII MOHUTOPHHIA COCTOS-
HUSL BUJa, KOTOPBIN B HacTosIee BpeMs 3aHeceH B KpacHyro
kaury MCOII u ctankuBaeTcsi C MHOTOYHUCIIEHHBIMU yTPO3a-

The results demonstrate the possibility of circulation
among Caspian seals of canine distemper virus
similar to the epizootic strains of 1997-2001 without
demonstration of clinical signs of infection and

MH BBDKHMBAHHUS. significant mortality level.

The continuous screening of diseases and health
assessment of Caspian seals are required for
monitoring the condition of the species which is
presently listed in the Red Book of the International
Union for Conservation of Nature and faces
numerous menaces for survival.
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