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In the studies of dolphin acoustics there is ofte
need to distinguish between repertoires of irdi
ual dolphins. This problem usually assevhen
researchers try to describe and systematizeasi
ture whistles of bottlenose dolphins kept in & d
phinarium. There are different technical solutic
to this problem, and each of them has a numbe
disadvantages.

Firstly, hydrophone network can lsed to dete

mine the location of a sound source. Such syst
are quite complex, as they require precise calil
tion of ultrasonic fields and special software
localize the dolphins.

Secondly, the location of the animal emitting sot
can be determed by outward signs, like air bu
bles released from twnh
er, these signs are not reliable enough. Besides
method requires continuous observations.

Finally, individual dolphins can be placed in aej
rate, acoustically insulateelnks, one at a time. Nc
only such separation is quite labatensive, but it
can be stressful to the animals and cause devi:
from the normal sounds.

From 20162012, in the Koktebel dolphinariun
the authors conducted a full scale research
bottlenose dolphin acoustics. They used a met
of partial separation to identify the individu
acoustic repertoire of the dolphins tested. 1
method is based on the use of geometrical
acoustic properties of the dolphinarium thah-c
sisted of a largeound shaped tank and an exter!
small trapezoidal one. The large tank and a st

| one were connected by a large passage wit

15x15mMcross section. Or

| the dolphin tested entered the small tank, then

passage was blocked by &sh grate. The dolphin
in both tanks remained in acoustic contact, tl
were able to even see each other when they
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proached the mesh grate on both sides. We fc
out that most of the sounds emitted by the dolpt
in one test tank were able to penedr#ite other
tank, but the signals were much weaker. €he
fore, comparing the spectrograms made in k
tanks, we could easily identify the signals produr
by the isolated dolphin. It is clear that this mett
is not universal as it requires a dolphinaviwf
certain design. The identification of the acous
repertoire of an individual dolphin is only possit
while the dolphin is in the small tank. Beside®-i(
ally separation of dolphins should be avoided
gener al , so that t hoses-
tics stay as close to the natural conditions asi{«
ble.

We have found another way to solve the proble
We tried to use a de
sounds straight from the body surface of a dolpl
The requirements for the device are as follots
should be minkized, easily attachable to the bo
whil e minimizing inte
movements. Besides, the sensitivity of the de\
must not be set too high or it will register thg-s
nals emitted by other dolphins (or it is desleatp
perceive the other ani

Taking into consideration the abeweentioned
requirements, the authors developed and corist
ed a device that consisted of a hydrophone with
mm diameter, a phantom ulthaw-noise amplifier,
a9vol t AKronaodo type b

900 digital voice recorder (manufactured in Kori
PCM (WAV) format, 16 bit,
44.1kHz samplingrate). The amplifier and th
recorder were powered by different sources to-n
imize interference via the power supplthe an-

plifierdés power suppl

achieve the full dynamic range of the enhan
signal. The recorder was programmed to be
recording at the preset time. An industr
Germocase container (plastic flat seal box with
top cap; mternal dimensions, 23x64x113 mr
manufacturer, closely

Russia) was used as a case housing for the de
Altitude chamber tests showed that the contal
was able to withstand immersion to a depth o
least 30 m (the depth dffie large tank used for th
research was only 5 m). A nozzle was inserted
the container lid. The nozzle was connected to
access hole of the hydrophone by means of a
shrinkable flexible silicone tube (length, 150 mr
The wiring inside the toe ran from the hydrophon
to the amplifier. In this way, the tube served -
insulation, sealing, and reinforcement (Fig. 1).
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Fig. 1.17 housing, 2 hydro-
phone, 3 amplifier, 47 ampi-
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The device was attached
of a 3 mm foamed neoprene harness that comprise
two belt strips connected tdher by connecting strips
The strips of Velcro hook material on both ends of
belt strips were used to fasten the belt strips toge’
The neoprene case containing the recorder was atte
to the harness by means of a Velcro fastener.

The following steps were performed to put the dev
into operation. Ritmix was programmed to begin rdec
ing at the required time. Then it was connected to
amplifier and placed i n:
lid was snapped into place, and the container waseql
into the neoprene housi
the tested dolphin jumped out of the water into the st
and a harness was put around the dolphin in such a
that the fasteners were behind the blowhole, and the
toral fins were between theelt strips. The neopren
housing containing the recorder was attached to the
ness. The tube was bent so that the hydrophone
pressed between the harness and the skin of the
phindéds head in c¢close v
producing organs (Bi 2). Then the dolphin carrying tr
device returned to the tank where it stayed for the 1
of the experiment. Since the sensitivity of the loyd
phone is determined as 160V / Pa per a
and the diameter of the hydrophone used in the &x
ment was 7 mm, which is almost one order of magnit
lower than the diameter of hydrophones typically use
bioacoustics research (5@ mm), the hydrophone w
are describing is supposed to perform quite well
record the sounds of one dolphin onlye thne it is &
tached to. Besides, finely porous neoprene harness
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closely pressed the hydrophone against the skin gbrc
ed additional sound isolation.

tdfm. 2. 1 jd W h d

Eflsts flso sd

Fig. 2. A dolphin wearing harness with the
attached device

ddz o

The system used for parallel recording in a large t
comprised of a standard hydroacoustic systéth a
70 mm hydrophone, and a second Ritmix recor
synchronized with the first one with asécond pe-
cision. We used a specialized sound editoro-A
beAudition to convert sound bites intocRannel
files (with precise synchronization). We analyzed
sound spectrograms and found out that the sig
emitted by the dolphin carrying the abewentioned
device were recorded by both recorders. Sigi
emitted by the other dolphins were captured only
the second Ritmix recorder. The recorder attache
the dol phin did capture
times, but the signals were so weak that they v
captured as fitraceso,

cartly differed from the signal levels recorded fra
the dol phinds skin (Fi

Thus, the abovenentioned device is quite effectiv
in recording signals produced by individual dolphil
Since the device is easy to build and inexpens
researchers can manufacture as many copies o
device as needed for simultaneous recording of
er al d odugtids iamd stdyirgg éndividual pe
ertoires of dolphins.
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Fig. 3. The upper trackthe recording made by the hydrophone installed in the tank, the lowef titaekecording
made by the hydrophone attached to the dolphihsinals produced by the dolphin that cartiegl recorder. B
signals produced by the other dolphins

0 c OV ks Odzts § O

wodmlidy i3 &z dz' -y EatzO dz' foaf ¢ dzQ da'e fd fmls j s dixls

dzd € Ols d Od'zAn s d Y € &0 @ts ® dzqTdzsiops truncatus)

Rdzisdlskls [CjOdsdksedd dd. 1.1. zdtehteO to1, §MSe0O, t M

Agafonov A.V, Panova E.M.
Whistles and burst-pulsesit he two systems of bottl e
(Tursiops truncates) acoustic communication signals

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

1 sHosHdZ2ZOVY OCEMIsdud ME OW ©OF Researchers have been interested in underv
9 dzd d30 dzd J dimimdzj Hise Ols j dzj 2 acoustic lhavior of bottlenose dolphins for mo
fesdzzo § € O. ] zOdztsd3d tedztsj d® 4 than half a century. The first systematic studies
ydd Hjdz Wddese dzOyodzsfm!' gf{dol phinsé acoustics we

dzsmE&! L sz Oydd BT dZO 9 ff j| dolphins, and echolocation abilities were first disc
(Kellogg et al. 1953, Norris et al. 1961) . {lJk eredinthis species, too (Kellogg et al. 1953, Norri
desfls! fwesHkzydtelzy @3 = d d3d J ¢ al. 1961). The varied repertoire of dolphin sound:
&ZzO0 dz20 Isted €COljetstedd: O) | divided into three categories: a) broadband clidks
dL izz yoj &3 § , COo¢ ftcOo d dzts ten occurring in a series; b) tonal sounds (whistles
mMde d@dge dmisr ) ; o-5 ts dapdiAf takztj| burst pulses composed of series of pulses at

pulsess OdzG dzsW L ' ydes?2 Isj tedzq dzts repetition rates (8061200 pulses per send) (Cadl-

mMtsets?2 Mjtedd dBf zdzr Mse M ¢ well et al. 1990). A large number of experimel
(8001200 dGCeidwethetal.( 1990) . d&-| showed that the first category of signals is used
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dolphins for underwater navigation (echolocatio
while the other two categories are traditionallyn-c(
sidered to be sounds used in social camication
(Lilly and Miller 1961) (Fig. 1).

It should be noted that the overwhelming majority
papers only deal with description and analysis
whistles. The discovery of signature whistles by D.
Caldwell and M. C. Caldwell in the mit960s was
the turning point for research in this category aj-s
nals (Caldwell and Caldwell 1965). A signature svh
tle is a whistle with a frequency contour that is unic
to each dolphin; it is a predominant whistle type ii
dol phindéds whistl e ablefpre
tional load of this whistle is identification of the inc
viduals and their location in the sea, as well asnm
taining group unity (Janik and Slater 1998). As

burst pulses, there has not been a detailed res:
into them. The lack of research probably related tc
technical difficulties of their characterization al
analysis. Knowledge of the role of burst pulsesns |
ited. The only hypothesis is that they are relatec
emotional behavior (Lilly and Miller 1961), an
based on the data alable, we know that dolphin:
use them while engaging in aggressive interacti
(Overstrom 1983).

We have been conducting integrated researchner
derwater acoustic behavior of bottlenose dolphin:
the Koktebel dolphinarium (the Crimea, Ukrain
since 2009. Our work has been aimed at updat
information on type composition of signals emitted
dol phi ns; studying dai
acoustic behavior; and identification of repertoires
individual dolphins. A total of four dolphins (2 male
and 2 females) have participated in the studies (T
1).

Typical hydroacoustic stations for recording au
signals were installed in both test tanks. They ithcl
ed a hydrophone, a preliminary amplifier, a cable,
a groundbased switching amplifierThe following
devices were used for recording: Panasonic- |
GS400GS video camera, and synchronous video
audio recording, PCM (WAYV) audio recordingr{fc
mat, 16 bit, sampling frequency 48 kHz; Ritmix R
900 digital recordet PCM (WAV) recording format,
16 bit, sampling frequency 44.1 kHz; ZOOM H4 idi
tal recordefi PCM (WAV) recording format, 16 bit
sampling frequency 96 kHz. In order to identify t
repertoires of individual dolphins tested, the auth
used a method of partial separation. The mettssd
the intrinsic geometric and acoustic properties of
dolphinarium that comprised of a large round sha
tank (26 m diameter) with a stage for dolphin sho

[ s C s dlsOs &6 §C 0PSus & 1 .
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dd?2 d &KBOdtsets, kteOfjydy-
d dzj dz' BiyHE Mttt ftosn
dazj odets dF1l , Shsbs%r 2 o 5L difs
Is tejnN iS22, Yylsts ftsL 9isA
HdIls! ©OMMOYdo Odzdj HJ dz¥ ¥
s EMlsOdeso dzj dets, yYlsts Bds

Eidg" m Ydotlsde d©3gd o HAE®
czrets?2 o L p@rQd bzj dzdztety &S dH |
(fted MwOodzj dedd MY j ¢ Istetscds
stse, Mddertetsdedzts L Of  f) O dzdzO 4
Ssydes Issydes orf Hj dzdls! MdE A

mMw o &Ozsds B OMMJj 2 dzj .

and a small trapezoidal tank. The tanks were canr
ed through a passage with a 1.5x1.5 masg cross
section. It was possible to block the passage t
mesh grate, allowing quite easy isolation of dolpk
in separate tanks. We found out that most of
sounds emitted by the dolphins in one test tank
derwent weakening as they penetratedatiner tank.
Therefore, comparing the spectrograms of the sxc
tic fragments that were synchronously recordec
both tanks, we could quite accurately identify, wh
signals were produced by the isolated dolphin in
small tank.

-~y
2

LTI ¢
e e

»

N+ o
i v""} i .'.-'..7,‘-
u‘ﬂ}h
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Fig. 1. Spectrograms of acoustic fragments with prevailing whistles (A) andgulsss () signals
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Tablel. Dolphins that were used in the experiment

LOHj2Mlsoso Odeds” j o

" 1 tod afts L @ j)#20106
s dzd J Nate ] ts HBender Approximate age (years) in 201 | BEIs dzi¥e® of capture
t sHdd&zOMm! o Hj d

| 5/Zoya ! 8 Bornin captivity

| Otc d/dd&@rina I 8 2006

]l O dgvanya Il 25-30 2006

[ O dZPanya [ >30 1999

[ BttOBBISCO OCEMIsdud ME dr figd| The acoustic signals were analyzed using Ad

Bsh d ftosctcOBRA Adobe Aud)]
EmMsOdzseo sydzr »  OtcOdRj IstcOR :j -
SBtOL B OdzdWY Abkte! j 256 Istdy
G O. s dzO f) fiyfigf N 1§ IOy W f tocts 0 SH g
CGloOBBOR O hdtse Odzedd W tsteg
ZOdzO, ftod 1kt OMMdOIstH o
dz2vv) CcOtedisdzdCO. ¢dzOdzdL Mt
Yylss o wBNM jd3 tsBi j BB f tetsHd-
Mistse d d-l63t dz@rdAdias@zO dzts o  ff j We-
dzd 42, 8%,i 50, RBasterlj Isj yj df -
s fijtedsH’ e dk" jMise j da
ddzd ddets?2 €CObjewstedd fMmdce dzO(
ftesHizydtetses OdedWw GHdes2 L ‘€
detsy kd3j dz " jodzd j fetiztsHsi2y d(tcdmp
dsodz | Isdfr Mmeadmlsse, L Ot 4
B s j?2, d dr f(tetsyj dzsd
dzZ o IsOBdz. 2. wdzjHEjls L @d
hjimy ©OLdssBKLEOLd), Mo dmils
HJ dzr ¢ BetOded Y dadzts diiz ts dzOB df
Cobtster » wWodzWs sfw f et dadgd
uq’tslz*flsfnw ssdz' ¢ Cts

HOdziw W j dtsd3j dz2 ¢ &3d
dzts 2 Bfnlssq Htokzce d d&3d ,
¢cdjtOtndydetsils: e di3
MsydOdz' detse s MisOlskzMm
dzj 4 dedL SBEts (ddzd B
2012).

J Hd&zOS 5,
dz' =

ff bsySd Ltcjddw §¢
otsL i3y dzsmis g 2, L d&20uydlsj
dzOh oL Gdz¥ H, dfdsf]drdsEpla@in & digd -
. 1t Metj2 WdLdujmSs2
ddf 2dzt Mse, YOMIsslsO Mmdzj Hise
Md e dOdzO o&tsy jIs d3j dzwlls Ofpv o)t
tOCIsjtedzr @3 Hdzw dedm Wodzv j b5t
WddzOdsd o o dHdz diztsfiplsizii H, o s
dZOdzse twWOL dzd ydets?2 Mlsj  § ded
ts dad otst tod dzd 3O Isfiyw co¢ -
BsHEZzdzdtetso Odzdz j . l1ted EMlsoOd
MfjSCbtesctOR (Md. or " j)s-
Z® toj di3j dzdzets 3 BOMN s OB jf d3tf dzicAs

Is ts dzO dz' dz" | fd ¢ dzO dzr ftoj HfMls(

Audition 1.5. The settings were as followBast
Fourier Transform size 256, Hamming windowil
function. Whistlesvereclassifiedspectrographically
based on frequency contours of the signals. C
low harmonics was analysed. We analysed the
collected and found out that, of the total numbel
sound signals emitted by the dolphins, 42.8% w
whistles and 57.2% were burst pulses. There v
times during the day when the dolphins mostlyter
ted a particular type of signals, and a sharp incre
in the number of one type of signals led to a abn
erable decrease in the number of other typesgof
nals (Fig. 2). Table 2 shows the main types ofswl
tles recorded from the dolphins tested and the
centage ratio of the whistles. Note: Two types
signals were recorded: a) a signal that occurred
in Vanyabs repertoire
similar to Danyads sic¢
used by both dolphins (32%). It should be noted !
despite the apparent variety of the whistle sign
they can be reduced to a limited set qfety, most of
them are personalized and are produced only by
ticular individuals. Sometimes we observed the-p
nomenon of mimicry, i
signature whistles. In doing our research, we noti
a hierarchical pattern: animals withigher social
status imitated signals produced by the animals \
lower status (or signals produced by younger i
mals) ¢ ¢ OV HdzOaiztR610).

However, we believe that burst pulses are of gre
interest from the point of view of communicatic
opporturities. From physics viewpoint, they are-<
ries of pulses whose repetition rate can change,
the duration of the signal, in the range of 8@D0
pulses per second. Typically, dolphins produce b
pulses in sequences that comprise signals ofréi
ent complexity. Human ear perceives them & 1
guencymodulated continuous signals. Selecti
appropriate spectrogram parameters (see above
appropriate time and frequency scale settings, t
pulses can be shown as contours of differemh-c

[ s C s dlsOs &6 §C 0PSus & 1 .
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plexity with multiple harmonics (Fig. 3). They ca
be treated as a sequence of some simple indivi
burst pulse units (a part of them can exist asrau
omous signals). The duration of burst pulses is fi
150 ms to several seconds. The longer the Lt

dzse Mmoo dzw jIs tslIs 150 d3fgz| pulse lasts,ite more individual burst pulse units
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COoCdfgets ddzHdodHEZO dzr j @)
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Mo ks ls o ttjfjteszOOR o fd
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By comparing the two communication systel
(whistles and burst pulses), we can see that the
characterized by the following features. Dolphi
develop their own personalized whistle reperto
which is based on the individually distinctivegsi
nature whistle, whose contour greatly differs frc
the contours of other

Exceptions (mimicry, shared use of the sange

nals) are quite rare and not all the dolphins are
pable of h e m. Unli ke whi st/
pulses were more stereotyped. So far, we have
found any distinctive individual features in the
production. All the dolphins tested emitted simi
burst pulses with varying level of complexity.

our opinion the most probable functional load

the whistles is to dee

sitions and perhaps the hierarchy in the pod. As
burst pulses, their functional load is still unclear
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is obvious that this category of signals needs tc
studied more thoroughly.
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Fig. 3. Spectrograms of buigtilses in enlarged frequency scale.
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Table 2. Ratio of communication signals of different types in individual repertoire of bottlenose dolphins (und
comparative isolation)

[ sdzv MdcdzOdzse tcOL deLl ~ d Iy ) tizfs &
Hydz Wddetsea, %
sqf  f)d Sigad dams Percentage of S|gnalsg(1;|<;|rf]fiirsent types in each of studie
1 BW | Oted dzO 1 Odgv [ Odgv
Zoya Marina Vanya Danya
R &3 Iz dz! y dz' PillsetsriesizO  / 33 16 30 46
d 9 d fn Whistle 67 84 70 54
vdf Mo dWytsstietypes %

¢ dolste to Auographs 86 84 2 61
C A tcOG d3d Ezigmentd 8 6 20 14
¢l Otcd OB j/ d'adz’i jadb | e 6 7 7 9
clddi3dSted/ZdypBg i Mi i 3 9 3
clddi3dStedvw é/Ma®icdddd mi ( 0 i 1 2
cldd3dStcdvW\anwads AM 0 0 i 11
cldizdStedWRapWads [ M 0 0 0 i

*10tcjedmstedietso Odets 2 Isdf O MdedzOdzse: 0O) MdedzOdz o Mistej YO M d-
OolstsetcOWtsd3 1 Oded, Is. j. dMmf sdz L Ewdtyhesdisignatssetetbgistiered a) sighalitrhtdpasdsd
characteristiconly for Vanya(32%)andb) the signalsimilar to Danyas autographthat means usedby bothdolphins(32%)
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Marine mammals can serve as aruraant natural
reservoir of phylogenetic diversity of the biotypes
various causative agents of dangerous infectiona-c
ble of evolving, accumulating and preserving in natt

For integrated study of marine mammals and cdnt
ing birds, the region ofhe Chkalov Island, the Amu
Lagoon of the Sea of Okhotsk, the site of annupt «
ture of some marine mammals, mostly beluga whi
was selected.

The objective of the present study was an integri
investigation of birds and marine mammals dwelling
the water areas of the World Ocean, including unic
water areas of Russia and availability of the cause
agents of infectious pathogens or antibodies to ther

Samples of the blood sera from 12 mammals wi
collected from: 10 beluga whales (Delphinaptdaus

cas), 1 killer whale (Orcinus orca), Ikpotted sea
(Phoca largha) and cloaca smears from 147 birgs
tured in the region of Chkalov Island (northern See
Okhotsk in the July 2010.

Immuno-enzymatic analysis was used to identify 1
availability ofantibodies to the infectious pathogens
follows: morbilliviruses (prototypé measles virus)
brucellosis, toxoplasmosis, tuberculosis, opisthorhc
To identify antibodies to morbilliviruses, mycobacte
and ophistorchids, using a set for ELISA wétlcan-

mer ci al anti gBESTEJSChe

IstemCdj oBdj

Csfdlsos h quddDLClsdSd. 20
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Koltsovo Russia) and the specisecific conjugate
(6 dzj € fifjHi t®2007) were used. The antibodi
(IgG) to the toxoplasm were determined,. using
immuneenzymatic test systems VectroToxo (CJ.
¢VectorBESTe, village of nK
tify antibodies to brucellithe sets for with a comme
ci al antigen (0OJSC ¢SBT
Russia) and speciepecific conjugate §( dzj ¢ figfj
H t§ 2007) were used. Antibodies to viruses o A
type influenza (subtypes ) were used, employing
hemaggltination reaction of handicapping hemagg!
nation. Considered to be positive were sera with a
higher than 1/40. The isolation of the influenza vil
was performed, using the method afsecutive ps
sages on the developing chick embryos of 9 day
age. The indication of the virus in the material un
study was performed, using hemagglutination arle
ymerase chain reaction in real time (WHO 20027 (
2010).

Having perfomormed the stydf killer whale blood,
we failed to reveled a significant titer to the abo
mentioned pathogens. It is noteworthy that after
made the study of all the animals we revealed nat
bodies to opistorchids. Thespotted seakhowed a
presence of antiboe$ to a complex of mycobacteri
morbilliviruses and brucelli. In the third case the tits
of antibodies to mycobacteria were the highest am
the mammals under study. Among the 10 bel
whales under study, three individuals showed adtit
ies to a compmx of mycobacteria. Among the 10 bel
ga whales under study three revealed antibodies
complex of mycobacteria. Among those, two indivic
als showed lower titers. Lower titers. One individ
also showed lower titers to morbilliviruses.

In 7 out of 10 bkiga whales, antibodies were found
bruceltlike microorganisms, and in 4 individuals,

high titers. These data may indicate that in the w
area concerned, among beluga whales, there are
celli or brucellalike microrganisms giving rise to a
active immune response. .

The antibodies to the influenza virusesl(y 3,1 4,

1 13 of subtypes of the influenza viruses isolated fr
the birds;) 1,1 3,1 7 subtypes isolated from mma

mals) were not revealed. From the cloacal smear:
flu virus was isolated .

Thus a presence of antibodies to morbillivirus
btucelli, mycobacteria in marine mammals has b
demonstrated.

Morbillivirus-specific antibodies were revealed in 17
individuals. The number of serupositive individuals
to brucellalike microorganismsjndividuals was 58%.
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l tjedtsdzgi [ OHtsyMEBEe L J 6O The social strain situation related to decreasin
dzs 2 dzOff tew y j dedzs s d , fne w L O daslz fishing profitability arose in the Lake Ladog
Misd o4 H fzkds i tcisd3’ f)dzO. 1 te jjH region. Commercial fisheries representatives
Mitsets tr BsdzsoaMlso © MmydIls O¢ Isj 4 lieve the Ladoga ringed seal predation on net
dzdvw Ekdtsetse =~ dhdzdud Mlse s dRusal be the main reason for that. The overall econo
hispida ladogensis) ftedrsHWM j2 € tstcd3d| losses due to the seals are difficult to asses
fdzOMmlsw ds. [BI j o3 f ted yd dzw j dstd well as seal mortity rate related to fisherigés
Stz HISEES Y] C0OC d Mmeow L Odedzlz ® significant number of the animals either die
fMdzd tols dets M Is ¢ C sl dg@saRl? j ddzj de'fd -| fishing gears or get killed by the fishermen.-E
otslsdzr » 6dBdzjls o tor Btsdztse j y | catch per se is not a new tendency. In late 19!
18 Metsj 2 MmMilsd itfvretdzlddd j2 HGOddG early 60s A. Sokolov (1958) and S. Sorol

[sEMSd] BhzjSsfdlsosh qluadddeSisdCd. 29



Alekseev et al. Towards an understanding of the Ladoga ringed seal and fisheries conflict

(hd o ¢ sdygoylodHE0eee0. oo . (&
4. . ubttsCdd (1970) Mmtse tcOsk
&z n, fscedBhdms o tekzHdwn &t
l 2003 d 2007 ¢¢. B' 20O {ftot
tc' BOCtse, ftosdiEr hdzweshdn o [ O
H tG. 2006, 1l j j0o) S d daylsds Hftds.L o
HOdzedzr | MjtejHddr ftesh dzsets o
G. 9© [ OHByMEBdy BLjtty o Btk
ydoetslsdzr » (BJL EyjlsO Mo ] tcds-
MEets dzs9 ©) , yYybts O 18% o
20039 He0.5) BGdz N j L dzgOYJ-HA2R6 f{
oYjlbdptcts92933 6. [Bddlsstedd
dzj ef v €£0201kc. fsCOL" 9 0Ojls,
ftedratsHwh dn Ctedidls! mMw € Mmils
fMew L Odats fyp dzj MC sdz' € 5 5 o tf Listy tizfig
slsdgj Yy dedets? ©® ~ntH] ©Oo Ok yjds
febdtsets Bldizso O IstcOHd Y s dadis
Hsed-V(IV ttr eBsftesf3 Mdzse r | s
Br Mddz 9 jHJIsMw deQudts S0 %  EHodkss
Hdlmw dzO [ jdkzddkctpPsd@Edrs d s5gd
c{ uoctsdys dzOff tewy j dzdztsMmisd e 3@
HitsG J, GHJ Mi2yom BOLdEKE] IS
BtcdGOH. 10 ILjttedlststcdd s Otc]
fMstsdls d&3j dzjj BGMlstes ¢ dzOo dz' df -
J BOBI ftetsd MdzO.

Bl jfglcd dzso s tOL dzd yOs Ismw dtf
BOdz! detsj ydfmdzs fsedeh drm X do-
Hsotséets ftoddzso O) -4 tedzh SH [ B gz
Bz, (5 dOhjdz ddjdds, nHoty-
Zsydtse s o ME Otcdgdzd o Oded™w H jIs g
hjdf sf jtcotséts etsHO Y dL ded €
BOCd tlsdzj yosls o ftoddztse On
Hts 20 €C€¢, Is. Jj. o3tsdzts®i
dzj of o BtokzHdW dtss O (
HSEIdsiv B to g . ] 1Iss 9 tcjsdglz dz
ntsHdls o ‘osdgists ydizkz® ¢ 5 OMis d
Hts dOyodzO Wsttdidtetse Odzd

Ad zOlstse 1978) . Y O fi) lstis-
LOdzj 3¢ d, LORBBHdI 9o € O«
GHO BEnatHdl dz@®isisdtz@zr(d Is b dorz
, f sHdzd ZOW iy Hs ff dzsis d dz'
sdi3r j &z MdeO d MEHOCO o ri-
20 Izo j dzd yj ded d  ted dzfs ¢

[ Mdetso dzlz¥ EkcetetsL 2 Y dLded dzj toff
fdlsd ddzd o&jtesd. M dpwjiddd jfi
StcOdkzso st dzso O dgO® L jtoj da
steOdz’ " dSd o dOMmistswh jj otsj'ds
Mso @ btets, yYlsts dzj Slstster j 2§

ORI O R FSHEOI ©—
OFFg "©COF@ O+~

.
73
=)
]

) dzse dz® L jtej, dMfsd L
Matydd M 4G z@dd,0dzd iy Ist (
[dzv skfkzcedoOddvw ddzd st ]

ftoqdj dgv j sfvw tcdzj Mistej dz' dzsj

(1970) collected data on the numbea ringed
seals which died in fishing gears in different-a
as of the lake. In 2003 and 2007 we conduc
series of questionnaire surveys among fisheri
working in Ladoga Lal
liwjoaSddz d Hie. 2010m-,
pare datafor mid-XX century with modern. In
2007 at least 357 animals died due techjch
(without taking into

area) which is 18% higher than the same fig
for 2003, two times higher than {match rate in
19541956 and four times gher than in 1952
1953. The ringed seal fatch monitoring in
201132012 shows that the number of anim.
coming to feed from the nets is increasing wh
is probably related to higher population numt
according to the estimations based on the a
suney results in spring 2012. Bgatch rate is
traditionally high in the southern part of the la
(fishing regions IW¥VIIl) where commercial fib-
ing is very intensd up to 90% of all catche
comes from Leningrad regiof (J s deizse]
20009) . A T hie Nohagat Ladsga @re
where most of fishing brigades are currer
based. In Karelian republic theHogtch problem
is less acute mostly due to low fishing effort.

The bycatch rate differs from season to seas
Maximum number of animals (more than 57%
total number per year) gets entangled in fish
gears in MayJune. This maximum in our opinio
is related to the end of lactation period and |
weaning. Fishermen report a large percent
animals under 20kg in their nets, i.e. juveni
born this yearThe second peak of ringed se
getting caught occurs in October (about 15%)
this time major part of the population comes
the Southern and Soulastern part of the lak
and stays there until the ice begins to forni -
Ctsd ¢ dzls ts de976,A d dzO B9ES). Ladoga
ringed seal often forms coastal haulouts h
enters artificial channels in Novaya Ladoga a
and sometimes is seen in a significant dista
from the lake in the Volkhov River coming
al most to Vol khov hy
Active fishing of white fish and pike perch, dro
ably, results in ycatch rate increasing.

Because of recent rapid decline of trawlingrep
ations in the lake trawlers are not currentlyici
sidered as a threat for the ringed seal. There
direct evidences that soniliegal fishermen use
handmade bombs reminding detonatingr-c
tridge for scaring the seals away from the ni
Fire-arms are also used for illegal culls of t
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animals.

It is important to mention that bgatch rate of
the ringed seal is impossible to bdly regis-

tered. We think that many animals trying t& ¢
caped from the nets or having got entangled ir
called marine debris get traumas which are
compatible with life and then die after a whi
due to injuries or other related complications.

Intereding to note that in winter and spring tin
the seal distribution throughout the lake isunf
enced, to some extent, by amateur undeifish-
ing. Resting and pupping lairs of the ringed se
were not detected in the areas actively usec
amateur fishermn ( Petr okrepo
and Svirdé Bays, Ma n t-¢
ty of snowmobile and car traffic and high dens
of people on ice apparently make the seals le
the areas.

Many fishing brigades of Southern Ladoga ref
unprofitability of fishing in certain periods of i
year due to the fact that considerable part of
catch is damaged by seals and loses its econ
value, but nets becomes unfitted for further v
Many artels stopped to set up the nets in day |
time and try to checkhe catch before the daw
in order to reduce the probability of the gei
being found by the seals. Certain fishing briga
note that animals follow the vessel going tdnfis
ing area orientating
vessels have to make a zgggingtrack so that
they <could fAbreak aw
expenditures for fuel approaching the fishi
areas becomes very e
opinion the ringed seal activity increase in tra
tional fishing areas has resulted in bankruptcy
many fishing brigades in 2068011 (e.g. in Rr
ozersk and Novaya Ladoga).

The extreme fishermen concern about the cur
situation results in collective letters being sent
the fishermen to regional and federal bio
sources use controlling authorities witaims to
legalize the Ladoga ringed seal culls in thexpr
imity to fishing gears. Taking into accountret
rent Ladoga ringed seal status and rather p
out-dated knowledge on birth and mortality rat
in the population, it is understandable that si
strong measures are impossible to be takem- (
flict mitigation is possible in a case of, from tl
one hand, application of mechanisms allowing
keep a seal in a distance from the catch (acot
deterring devices, seahfe net constructions
from the otleri rational fish stock use, quote ai
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Cotls d fttOoddz ojHJdzedw dzts eH@ fisheries regulation control, hatchery -r
dz' » B tesftedwisd? . stetsdijy Is tsiG- establishments. Moreover it seems to be se
mMisd Mdmisj B Eyj O s klIsde"T+ sary to introduce unified seal {match asses
shdrn o tkHdWw tr Bdgs@ s dzitse (¢ ment system. It is obvious that seal mortality
ftod fdssfdzlsslsdzso j sy s 5§ Owr4 fishing gears might affect sigmantly the pop-
dzdd &0 ydmdzj dzdets s+ s & dzw y ( lation of this subspecies.

[r BXZOGSHOtcdd stsdiddmmds f 5 | We are grateful to the Marine Mammal Corsm
(4z2¢) LO SCOLOdzdzz® f tsSHHJ tey {sion (USA) for the support of our research
G . 2012.
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dtcOQo dzdlsj dz2 dzOW C OteOCIsjtedMmisds O Isde » dzj
Bicjydzr =« MC ¢ dzj diflphinaptedzis Tedcas) 1 J dztsc s d3t
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Alekseeva .l., KrasnovaV.V., Belikov R.A., Bel&ovich V.M.
The comparative characteristic of three regular summer gathering of
belugas (Delphinapterus leucas) in the White Sea

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

1 sH MEfdzi dedj g 3" ff s H tc @ An aggregation refers to a collection of animals due

Ndotslsdzr n ofmdzj HMlso dJ d ~j - their attachmet to a certain territory [(O dzls j 2
dzj dzdzs?2 Isj tetedIststed d ([ Odas{ 1980). There are eight permanent aggregation areas
ted MEh jMsokjls otMmj d3 dzj-| by the White Sea beluga whal&se{phinapterus leucds
dz' = MmMS =i dg Iﬂétpl:’mname;udelzcas) J f during the summer. Reproductive gatherings are Has
tc 4 l]’ esHEZCIsdoe dz" - M¢ s dz dzd| ly comprised of family groups (mothers with calve
Gz § r mMesmisswh dj dL G| Male beluga whales visit these coastal gathering§ ¢z

wdd 1bdn MCsY dj dd?2 §sihlcsoipap).

We analysed the data collected during l@aded obse
17T dzd ttOMmMmdissistej dzr H Odzdz" j | vations at the sites of three permanent summer ga
OB dzs Hjdzd?2 L O B fddfm Odgg c|ings of beluga whales: Solovetsiggthering (June
MCfdzj dedw = M dz®o ¢ g §) 2681 | through August, 1992011), Myaostrov gathering

GG6. ), 3w ¢ ts M lis 2B HMPOAS,d3 19.06| (June 24 July 25, 2006, June I9July 21, 2008, Junt
21.07.2008, 10068 2. 07. 2011) , 3 | 107 Julyl2, 2011), and Zhizhgin gathering (Junei2
14.07.2010) . 1 OB dz¢ HJ dzd I8 4 Julyl4, 2010). We used a standard technique forrot

dzs?2 B stsHdGj, tOL tcOB 5IsO4 vations of beluga whales that had been develope
dz jdadz (steOMmdeso © d v J tedzj | conduct observations afie Solvetsky gathering (tcif>-
Ml dzj dedvw tcOMY sSdztsy § dzr 9 | dzts @[ © j to dzi 2P00). All of the three gatherings a
1 jazse s distew dzj HOdzj € ts Htel found in the Onega Bay of the White Sea, within a sr
Cds sls BWetsMmistetse MS 568, I8 distance from each other (the Solovetsky gathering |
tsomMEsy © 100 Cd&3 tslsu g @fy-| 60 km from the Myagostrov gathering and in 23 |
9 Odzd M+ fn B joHedChisdj jte d ) ls d € ds -| from the Zhizhgin gathering; the Myagostrov gatheri
hOH! MmMEtsfdzjdedw, §tsmjh OJ (isin 100 km from the Zhizhgin gathering) (Fig. 1). T
tej d3d dzd ) , fMtej Hdaw w d d3q following aggregation characteristics were compai
shdzr - d Hjlsjdgr nj2, aggregation area, frequency of use of the area (a
zs Yy dots ls dz,r ~ 9o Gtz 13- percentage of the total observing time), therage and
ddzdw o 9dcOlsj dz2 das[B ts| maximum number of adults and calves, the average
uq’ mdzj dzdz.ts misd, 9 to j d3"s - maximum number of individuals in a group, prevaili
dzdzse s, d Is. H. types of behavior and locomotion movements, period

i yCts) MCofdjdd] P maximum abundance, date of the first calving, etc.

s1 tsdz' hs2 wtsdzise j yd| The Solovetsky gathering is wedtudied. It is locatec
sody 1995, stOMmdztsgoff Cape Beluzhy of Bolshoy Solovetsky Islai
todw fr]Qtsl]’dZ;dzq’W df'tedg| (1 jdz Ssady 1995, stOMmdese
0, cOMmYy sdztsy j dedz” = The aggregation is divided into three local areas tha
Clstste” d&gd tsmkzh j Mmisjed found along the shoreline atdistance of about 0:5.5
J Mdotlsds = . t ©fmMmils{ km from each otheffig.1), and there is a high freque
sfmils ©o diw, j5ls Cdf t dgt] fiP. ,| cy of movement of beluga whales between them.

N EnE-

gNGT G - ©®0 o

&TX OGJQ—XR_ xwxgg

O+ -NGF F-+—or
Q- ITFOR2TH T

n&&ﬂ'e/\ﬁ_ﬂ: 6”3@:@@

.5"2.

[5EMSd] BhzjSsfdlsosh qluadddesisdcd. 23D



Alekseeva et al. The comparative characteristic of three regular summer gathering of belugas in the White Sea

o. KMmKruH

OHeXCKUH N-B

1 BAPEHLIEBO MOPE

Fig.1. The diagram
showing perra-
nent summerg
gregations of bel
ga whales near

Bolshoy

O_Purei?'l;r 3] A - HaBnopaTenbHbIi Solovetsky Island,
MyHKT Myagostrov Island,
o.l.CocHoBel [ _ and Zhizhgin $-
) 26023 re A SUETITIEE land
AN N noceljaemole
M 2006 T. I('b{Mﬂro | YUACTKW CKOMNEeHWIA
) -cTpoB |
atsdzse j yitsjy MECtfdzj dedj sfiyq The Solovesky gathering is the largest aggregation
dzZsd3 ydotlsdzr = (9 HJ dz fiyfte| average of 23 individuals per day, with the maximurr
Jd&B3 Ndotslsdzr » o 65% Is dstg 93) and has the largest group sizes (an average grou,
Cdds udmdzsdz X do siEde. = 59 ¢ is 5 individuals, the maximum group size is 20 indiwic
ImMdzsedzr §J Isdfr ftse j HJ dzd- als). The aggregation area is used bypalwhales 65%
Misd: MfsCts2dets]y § dzOe Odzd j| of the total observing time. The prevailing types ef |
9LOdABsHj2MIlseadw, ff tsdzts © 5ij4 havior and locomotion movements are as folloy
dzd (ftO0CldyjmMScd 100 % jg swimming ata tranquil pace, resting, play, social ime!
zzrd fYtmih Osls OCo Olststedy tions, sexual and hierarchical behavior (almost 1009
flse j daldis | ks tslsdzd o O. the total observing time Belugas gather here mainly
[veshlstese M) Sy dj dag | O 19
HOJIsMw o ©Wo Qlyvtssdrds teis® ¢ The Myagostrov gathering of beluga whales is reguli
C dzaj 3k tsmistetseatse d dzzH J 4 seen in the territorial waters off Myagostrov island,
W odzdz" dze , fsmMStsdzr €k ¢ telz{ f neighboring islands, and in nearshore shallow wal
0C o Olststed d -3 dUedf dafs 2+ @&d =3 -| This gathering is dispersed, and beluga gsoogcupy a
Odetseo . d28®9, vy jtodzj y& d2 Ig territory thatis 3 km wide and 710 km long ¢ H t©d
mMvw d Métsd ¢t dzOde tsdzj § M dztsehH 2009,y § tec dzj djH teQ02). There are som
ftsdz LEjdsr §j Hdzw lsHT 7 O dd| areas within the aggregation area that are most fréq:
GOIsj dzt dzs?2 OCIsdoe dztsfisd dj { ed by beluga whales and used for resting and diffe
hOojdigr j dzts€ Odz' dzr j-9 @ yPyaf{ forms of behavioral and loenotor activities. These are:

dzZso jy twOmMf sdzsy jldz" H BlHZE © €
Bjdzznd fjtej d3j " Os Isfpw d3j ¥
COC tdd fjitjRjhorlshy |
Fyoms¢odd Mdtse j yStsets M
MCtsf dzj dzdd dzOB dzt H OB Isw Ols
sj dzt dgs?2 OCIkdoedetsfplsd, =~ Oots
e isdd Odz desets f s9 j Hj dzd
B dzO tsbdij yj dz0 tatlsO (9%
oBdzdLd BPtejcOutMmdeso j y "

esfistese ) , d ity BI"jddw

are found off Goly Sosnovets Island and are located ¢
to each other (Fig.1). Beluga whales move between ti
the same way they move between three local areas w
the Solovetsky gathering mentioned above. Mating

sccial behavior are the most frequently observed patt
of behavior in the Myagostrov gathering (73%). Besii
mating and social behavior, beluga whales displa
hunting behavior (9% of the time was spent hunting
Goly Sosnovets Island and 29% of thmd off My-

agostrov Island), movements around the territorial wa
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(17% of the time off Goly Sosnovets Island and 43%
the time off Myagostrov Island). The Myagostrov agg
gation area was used 70% of the total observing t
Under favorable weather coditions, the animals wer
almost always within sight of the observer, but dur
strong winds or storm surges they moved away from
shore. Use of peripheral areas of the aggregation
depended on tidal currents. Thus, at high tides sorr
the belugavhales moved offshore, to Cape Belushy n
Myagostrov Island. However, the areas where bel
whalesweremost concentrated were used at any |
water level; the maximum number of the animals \
observed at high tide. The average number of bell
obseved per day was 13, the maximum numbe48.
The average number of individuals in a group was 3,
maximum group size was 16 individuals. Probably,
number of animals might be higher in previous years.
believe that frequency of use of these terid waters by
beluga whales may be different in different yearsj (dz
€ s¢hH t62012). For instance, as a result of anomaloi
high temperature in July 2010, very few beluga wh
were observed in these territorial waters in the sec
half of July. Wheeas in 2006 and 2008, belugas w:
observed during the whole period of observations.

The Zhizhgin gathering is located in territorial watt
adjacent to Zhizhgin Island. Beluga whales are ma
found in three areas there (Fig.1). The following type:
behavior and locomotion movements were most

quertly observed in all groups: swimming (48%) a
hunting (46 %). There were only single cases (6%
reproductive behavior or locomotion activities, such
resting, swimming at a tranquil pace, sexual hieda-

chical behavior. Rather, behavior that is typical fordhe
ing fish (in groups of one to 15 adult individuals) w
observed. Questionnaires showed that beluga wt
come closer to the island once concentrations of fish
cur here. The average numlzdranimals in the Zhizhgir
gathering is 5 individuals, the maximum number is

The number of animals within one group is not large
average of 2 per day, with a maximum of 15). Ther
imum number of animals was observed during comp
tive herding of ish i beluga whales lined up along tt
shore forming a chain and were moving toward the sh
diving and resurfacing simultaneously. In other cases
maximum group size was not more than 6. The aggr
tion area was used by beluga whales 43% of the

observing time during observations conducted in 2
(I 56 s 2epaxand 33% of the total observing tir
during observations conducted in 2010. We did not !
any correlation between the number of the animals
the tides.

Peak numbers occurred at approximately the same
in the Myagostrov (July 13, 2006; July 10, 2008) ¢

IsehCdy

Bdzj Cs5f SO h quGdsdDLCIsdS d.
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My dzj dzd d, 14.0 9 s dzff Solovetsky (July 14, 2006; July 212, 2008) gatherings
BvetsmMistetso M sd3 M s dzj dzd d | Besides, the dates of first calving occurred at appr
Mo dH | Isj d& fifdodifitdss dzdzts fls d o ffl mately the same time in the Myagosti@uly 13, 2006;
dZ' » Bdbdsecdy MSdr { tesyj{ July 16, 2008) and Solovetsky (July 14, 2006; July
cemstetso Mtsdz MC s dzj ded W = . 2008) gatherings. This indicates that biological proce:
[isHk ©YHO®R] &GOS fd B disd Eir(l)azts(;(:r(;usrylr:lcﬁt;gng/luysagostrov and Solovetsky agare
dzr = 9 Hj d 9 Mdztse j 13+0,50d '
n=19,p<0, 01 ( 2-0,878n=18, p<P,P1 (2011 We found a positive correlation between the maxim
G.)), frjis dzts o j y ¢ =062,0=164 0,04 | numbers of animals observed per day in the Solove
(2010 ) ) Me Y dzj dzdw = ¢ and Myagostrov gatherings (r=0.59, n=19, p<0
Ctete dzvv_ctqﬁ velzts My s ¢ f 8H - t5H t§8| (2008); r=0.57, n=17, p<0.01 (2011)), and the Solovel
dzr 7 Mty dzjdd?2 ftjHjdv j and Zhizhgin gatherings (r=0.62, n=16, p<0.01 (201
CGdHted3j Isj stetsdzse d uj ME d d3d | Simultaneous formation of nearshoeggregations is
Hd&zw o finr dMMmdzi HEJ d3Fr = ©OC| probably related to similar hydrometeorological den
cOMYy sdztsy § dzdzr = € € s tff dejH dgch 2 tions in the territorial waters occupied by both aggre
Isj oz, ylsts &y HE Isj di3fridie@lg tions. This hypothesis is confirmed by a quite higheo
( HOdzdz | rdycecddzmt ts2 ¢ d| lation between the daily average water temperature ¢
MisOdzyd d) d OS¢ Mmd 3O dz! dzts 2| to Zhizhgin Islan (the data were provided by Zhizhg
9 HJ dz 9 X refO)5d, =@ @s0% (d ts 4 Hydrometeorological Statigrand the maximum numbe
9 4 ySrsiy3,1t=20,p< 0,09 MS ¢ dzj dzdsw of animals per day in the Zhizhgin=0.51, n=20,
fmMw HEMis Ols By diiste oo jips ¢ do L O] p<0.05 and Solovetskyr€0.43, n=20, p<0.05gathe-
2). ings (Fig. 2).
Frc 2. MakcHyvanmHoe o Deys B ST HECKOM (1) H tdm. 2. f 0 g &BO dZ_J dztsdg-
COJIOBEITHOM () CHONTEHHAE B CpenHad L BOOEL B JIEHE fr] Qd§ ( 1 ) d fl’] ts dzts © 4 Y ¢ IS-d3
(0101, Mtej Hdz2" W t otBBH'T © HJd
! 2 Fig. 2. The maximum number of beluga whales
the Zhizhgin (1) and Solovetsky (2) gathering
:E and daily average water temperature
[:11}
a0
40
30
20
10
1}
i R R
—— HMATWHCKOR CEONNEHWE —®— CONOBELLKOE CHOMNEHHE
vsO0Cdd3 BBKOL B3, s dzts © j jy{ Thus, the Solovetsky gathering serves a reprodeiétinc-
ftesH k€ Isd o dzlz ¥ dklAnideflsy ddgj fiyfls | tion and is a place for resting or social contacts. The t
MeydOdz! dzr = ¢ tsdzls OCdsdew g diff torial waters off Zhizhgin Island are almost exclusivi
fesdz Lizjls fr]W ftOCIsdud MS d | used for hunting. As for the territorial waters offyM
O ftd dmMisd Lo Odzdd 0OF agostrov Island, they are used by beluga whales fo
m¢ syq dzj ded v Ndotslsdz § fn s 8| abovementioned activies. We noticed the following pa
2006 G. H dzw Ndyeddzmts(t erns of beluga whal es®
o g@edJdr E~tHO d f tSH A &H aggregation and from it: the preferred directions of bel
hiMmlse jdzdzs o dzOf iOH dzj Hzfjl whal es 6 movements i n 7200
LOdzde (66 %), | rdgfi>pdnddf? (i ga Bay (66%) and Onega BayZhizhgin Island (71%)
GsLddzO 2008), © 2010 64 ( 6L d2R08); the preferred directions in 2010 we
36 Marine Mammals of the Holarctic. 2012. Vol. 1.
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8 %) ,1 Zhizhgin Islandi Solovki Islands (68%), and, to a less

1 %) @di extent, Zhizhgin Island Dvina Bay (21%) and Zhizhgit

tc § H f ts| Islandi Onaega Bay (11%). We suppose that the terit

Yy O fmlg al waters off Zhizhgin Island sengehunting purpose fo

B zkmr Mtsdzse j y<¢ ts¢ d H K beluga whales from the Solovetsky gathering and o

dzj dzd 2, Is. €. LHJTM ff sfls t§ reproductive aggregations, because groups contai
Hilsj dzr " Odzd . calves are constantly encountered there.
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Altukhov et al. Differences in results of direct counts of Steller sea lions on rookeries and counts on panoramicé

O dzlsz sl jpe kv € Ba klsC®Oddd 1. .

t OL dzd ydw o tjLlkzdz sOIsOr fWwdr = odL z20O0dzr dz

(Eumetopias jubatus) dz0 dzj ¥yBdh On d Y BHMYUJ O dzO

WslstsetcOW dWw n

1. sOBYObmMed?2 VWdadod vdrn8HY] @dfh o, d daheapisBlUEPSdnfsdp th EttetoOn f)

2. vdntsCjOodMSd? BCjOodtdteduyi MSd?2 ddfmsdlskzls dd&. 1.R. R

3. 10ydtdzOdz dzOW zOB SwOtstedy 65 dLEzyjdd: -dsteMS dn &dzj S
dmMmdzj Hso Ol dz MCSEts to NMEZ8p ENOBA Y dftcOdz, AGSE,

Altukhov AV}, PermyakowP.A 2, BurkanowV.N."?

Differences in results of direct counts of Steller sea lions (Eumetopias

jubatus) on rookeries and counts on panoramic photographs
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ltesdLtsh juhd2 o Cdzyj XX ¢
ud mdzj dzdetsfylsd Mdokzyo MY tshtss
OBl 5 dBsddltteddelz s
dedj L O dL d3j dzj dedJ d3 ud mdzj dad
SBKOL A3 d3j stsH A3 o d L dzt®lstdz ds
cOs N dn dz@ dzjxeYh Pmfgwd odzOF t
(s dzz 1967 1 j 196516866 j to dzts o, v | &dzB
19831 jtelsw dz d dz d s & Q lef ctaf iz OHOWS. 8 )
HdzdIsj dz' dgf = dzOB dz¢ Hj dzd W =m  dzO
fteso sHddzd iy 4 ¥ 4 H dzj D tslzistc @Ldzsas
ofMj2 ftshissls) d 1+ ¢tdtsidyds
flse jdzdz" 2 dzj dtsfs®iisGo | tcdatshk
SO dzOBdzs HOIsj dzv  bkfdzse d2H -
fMuil Yydetlsdy R. 1 st btz fyts
dzr = M ted?2 Eyj lsdesindzjHd@fdedz fiflz Is
fMiLbdzdzs?2 HJddzOBI S d ydmdzj disiz
dzr &5 d fssdser di ¢Oljetstedw d,
tcOB tSIs T dzj M sdzr € dn dzOB dz¢ H C
Emddzd?2 §t MejwCj d, dajtej-H(
o' MC 2 o Oted OB jlsks afzts g af v Lic@ d
odHEZOM dts?2 hdBSt2 Eyujlsyty
o2 WbkscteOWdd o f tsmdzj H dzi-
hifmlse j dadets MdedL dls! 1 Istsls dzj ¢
fodzdzzs S Otlsddzz wWOMY sdztsy j dad
oL tOMisde 5 d f & dzts doOdtsg te B ffiA
flsd Mjteds YsHmyjlstse xdo tstso
ceOWdwvr C0O¢ fsHddd, so¢ d
Clsts ftsLotdwjls tyj ddls! Is 51
stesdzd bktscts, f Odeste O d3dzOW W
Otcrn dods d3 HBSC zd3jkels & dfd3 P ts g -
ejf] Hdv MO dedls dz dpistejtsdzj ¢

OdzOdzd L © dL 3 dzj dzd 2 u d ff dsjdnisd

A long-term monitoring program was establish
for Steller sea lion populations after catastrop
declines occurred during the late XX centurysV
ual counts of animals on rookeries and haulc
and insurroundingwaters were performed daily ¢
several times a days (dziz d4i8%7,1 j dzClE6éz
1966,1 | tc dk®r9,y | dzdzt4988 b j t6ls v dz
1 d € & a8z z L 1Pas. Despite the simplie

ty and economicféciency of this method, its a+

lidity depends on the experience of observers
the conditions during which animals were count
Therefore, a comparison of lotgrm series of
count data derived from the datasets collectec
different observers in diérent conditions require
significant effort in reconciliation of count dat
Frequently due to high variability of results adsc
ated with individual errors comparison of chan¢
in abundance different age and sex groups of !
is not reliable. Rapid delopment of digital pb-

tography in the last decade can significantly red
this drawback and be used to obtain a comp
picture of the location of animals onshore, ikl
ing the age and sex composition. Most importan
the accuracy of the data can assessed becau:
multiple counts for the same photographs can
conducted by one or more observers. In addit
the archive of panoramic images taken from h
point is a valuable tool for the comparative analy
of spatial and temporal changes in numsband
agesex structure of animals on the rookery o
time.

To compare the results obtained by the twohmi
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ods (visual counts conducted by observers in
field vs counts from photographs) we used

L gzvé d3wfn tsd?Pngngsé d(;zcjf dzlss rtsdzdo dzdg)f[ﬁﬂcit; counts of SSL at the four rookeries in the Kt
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];) té‘g gi: ;l. : rq IL], tidozg;/ giq’ J i g 35 : f(rj]z}g”gfzrt Direct visual counts of animals on shore wera-c
; ” . ’ ducted from high pait located at shore overlko
i H CSOYH' B EBydlssd3 HJ zOdzdy 4

Bdh O M  tsdtsh!
ZO WslssctOWdw

B ydWtetse 52
n 9" ff 5dzdav dzd

ing above hauling out animals at the same time
a daily basis. Prior to each count, a digital canr
was used to take a panoramic photograph of

¢

ité.gfomdgq,d:sdz’dé%? dzgysgzrz %zé '\43% . ? ¢ g rookery. Steller sea lions were counted in the-p
f BszIz d oLt Ofrl]{ls b qo sk dz1sJG'1 tographs and marked with téfent colors coe-
foded i3S § 2 6O dz" dzg fl‘_|1>| o> Mmow < sponding to sex and age of the animal usin

dzs?2 BOL§

ud m¢d?2 OdzOdzd L

Isj dz' igasfRi j 1 Mj 6 ts

H O daizdBAu r (kAal ntouwk h200g0-

§ sdzlz yJ dedz" w
B' dzs f tetsO

module developed for MS Access. The data w
saved in a bound form by the software, in a sir
database Altukhov and Burkanov 2008 Counts
were compared for 231 data sets for the fivekra
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sO¢ d fijtikzydl) eoMmj cHO fipding and overcounting) always increased with an
dzj dedesmisd d 4§ dztslsdetsfylsd L Odg crease in the number amignsityof animals. For the
hddzmlseo © dzj yBdh =~ OteOS Isj telslz majority of mokeries one characteristic pattern df ¢
dZduyd?2 &3 ted 68§ M dotslsder = o I7 ferences prevailed: the lower the number of thee
sjid3 BdzdyJ tc j iz dz'dls Wl dz¢ #i4 mals in the group, the closer the results of the
ClsO L OCBdetsd3j todetsMmis! dzOtclzh | methods. The exception to this are the results f
GHJ, dzj L Ooa dMmMddizss tsls teOL d3j| Dolgaya Rock, where regardless of the size of
Wkt odL EZOdzr dz@ d3d [k yJ Is ©d3d| group, he difference between photographic and vis
2) . ltduyddzs2vw sc@w ddd figw ts M ts| counts were always substantial (Fig. 2), possibly
dziyBdh O dzO MC a@addj dzgdtw &dsEIs.4 to the features of the relief of DolgajRock. Due to
dzdw dzOB dz6 HOIsj d&zv 9o 8 9 tej d3v| the low position of the observer at the time of cou
yomls: Ndotlsdzr » d&O W slstse tt and photographing, the animals in the photphsa
MCter SO Is T HMyYJ sO dzO¢E &Bf always remain hidden among ahdhindlarge heaps
dzj 2 d m¢ Odz. of stones and rocks.
ocTpoB AHuMdcpepoBa ocTtpoB Ckana [Jonras
s & A s )
I g -
8 =y .
8 % 8 g <
: 5 L
o . o N
B3 i )
e~ o T
b3 o + './
] 7 ® 2 .7
25 e = S
‘ i
Ry
- ///
= 2 . /’/ 0
a 50 100 150 200 250 50 100 150 200
BU3yanbHbIA yyeT BU3yanbHbIA y4eT
tdB. (OoLdduyudw o HOMdk ~ fBHMUJISO Mdeolkzyj 2 Ho AW

Fig. 2. Differences in count results of SSLs using two methods on Antsiferov I. and Dolgaya Rock.
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dzr d3sd Hdzv 3" Mg jd3d  Mizilsts
ud fdzj dedetsils d dzOB dz# H O dzd

(Wilcoxon pairedtest p<0, 05) ( tsd . 3)
shdBCO odLEZOd dgf 7 Eyj ste
otslsdzr n 20 WslsetwOWdwa. |

sls dzjyBdh O dd ershplsida dodd

[EdkEs?2. |1 O0fwslsds, 020 s s
jo MejHdvw o) ddyddd tOLwwd
B SOC ftod WskscwOWdiss O
EuyjkOfR ©COLO&OM' ©HJdAOSCH

NTOEOCkjtesd ©j d j W G sdglue dz
fOdstcORdzts? M j &S d: 2O e
dzr jWisds ( dzOctetsBtsy Hj dad j o3 €
d dedLSts52 boySs?2 dzOB dz¥ H jOd
LT 908 Isfqw L Odad ¥ j dadz o3, 0]
B3 dzj § Istyds &3d, UJ B dzO dyj

The accuracy of both methods did not remain cons!
To assess the degree of variation, we comparec
change in the number of SSLs at a rookery betw
adjacent days. The greater number of day tp

changes were observed for visual counts (Wilco:
paired test, p <0.05) (Fig. 3). Consequently, the e
of visual counts was greater than the counts of anir
in the photographs. The range of differences depel
on the rookeries, and was greatestdata from D&

gaya Rock. In contrast, on the islands of Medny .
Brat Chirpoev the average difference between adja
days as when using photographs and during vi
counting were similar. The differences are explail
by the nature of the terrain ofehrookeries and th
height of position of the observer and photogeapat
rookeries with dynamic relief (heaps of stones
fragments of rocks) and a low observation point,
count data obtained from photographs was usu
understated and visual coanwere more variable (les
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-~ okyj?2, (tdkzyj dds
BuayarnbHble y4eTbl B3d o Mmd3d ¥ dz" § Hdzc
- Fig. 3. Differences in number of SSLs
obtained by two methods in adjace
: days.
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0. AHuudpeposa o. Paiikoke
Yy d mdzj dedzts iy Is ¢ teOL dz' n ff tsdzts @ f The number of SSLs of various age groups rde
sftej HJ dzJ dzdzOW H o Ed3v d3J IstsH O(¢ mined using the two methods differed significan

(lsOB dz. 1). wtojteh jdzdzs sy
o L tOfsdgdd baqgRygor L™ 00 Is
Mjt! jLdF j LOtkHdz dzdv, 6
Wdvw k. 1 0dBtdjj §SOLOIS, ti
edw Mmjscoyj?2. 14 Mmdslte” dzO( -
B L &8 d feshisslskz dHj dasy-

CoYj?2 Ht wWislste ¥ ndzj &3
(sd=13%). (kO thdBCO YoOht-
dzj dzdw s >y dotslsdz n, o ¢ tsls tsite
By dets o' Hjdzdls! 5 CsdlskztcO
WslstseteOWdwn E ddn o dHAZO ISt
ssydzsfls: tjLzdd 0B Ml
tejdz jWO dijiyedho d 6k {§¢
(Mo jh jddesfyls: d odHddsMhisd
Mot YWltsMmddBStsso) . 1ted L [t
estedd Y dowldy 2 §OC dtsdztsH Y4
sz yjllkz do Yastsded Oy lsot -
LT 90 Ismw Mmddz dzs L Odzd ¥ § dedaf «
otslsdzr i3 L Ists tsBI Widgw j siyw s
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(Table 1). It is clear that the identification ofnge
der and age of sea lionis a serious problem fo
observers, especially when working with phot
Most demonstrative in this case was the categor
beach masters. In spite of the pronounced se
dimorphism and ease of identification, the aver:
percentage of beach mastergdertounted in the
photos equatedto 40% (sd43%). This error o

curred most often with photos of dense aggre
tions of animals in which the beach masters w
difficult or impossible to identify via their contoul
and size as the photographs only illugtdatpart of
the body.

4 Accuracy of counting results from photograp

depends on the complexity of terrain of the ko
ery, as well as the weather at the time of pyoi
raphy (e.g. lighting and visibility directly determir
the quality of photos). In additiosome age ant
sex categories of animals (i.e. juveniles and pt
are underestimated with photographs possibly
to their behaviour or appearance. For example,

| pelage of pups on a fixed image makes it diffic
-( to distinguish them from the backgralirocks) of

the rookery.

IsehCdy

Bdzj Cs5f 5O h 42 psdsO@SIsdS .
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Altukhov et al. Differences in results of direct counts of Steller sea lions on rookeries and counts on panoramicé

vOBd 1. tOLddydw o vydmdzj dzdzsmisd twWOLdz' » §sdzsatsL tOMmisdz n
Table 1. Percent difference (%) in count results of different age and sex groups of SSL derived by two methods.

fixsdhoO 4d SOyl sdzzemyg s O0Cdl Mjets BcdsHT 24 dzC d
Rookery Bulls Half bulls Females Non-pup total Pups
s. [ JHdz 294 26.8 79 104 )
Medny |I. (sd=14,9) (sd=31,4) (sd=11,6) (sd=7,1)

s. ¢dzydW 45 50,5 8,4 14,3 17,1
Antsiferova I. (sd=12,5) (sd=37,7) (sd=16,9) (sd=16,6) (sd=14,5)
Mm¢. 1 sdze 46,9 13,6 12,2 12,6 )
Dolgaya RK. (sd=14,4) (sd=49) (sd=12,3) (sd=10,5)

5. t 02C 19 42,5 -14,0* 10,4 14,2 )
Raykoke I. (sd=7,4) (sd=30,1) (sd=18,1) (sd=12,4)

s. 1 t0ls 44,5 -8,3* 2,8 9,5 10,3
Brat Chirpoev I. (sd=6,0) (sd=35,0) (sd=7,7) (sd=4,6) (sd=4,8)
dtcj Hdz] J

Mean 41,6% 13,7% 8,3% 12,2% 5,5%

*esltedyOlsjdz dzF § L deOyj dedv fsCOL" 908ls, vyYlsts ydMmdzj dedetsmlsm 5 ff sdzkz yJj d
dzj @3 o " M j o degdti@uzmimatsRowsthatnumberderivedfrom imageswvashigherthanvisualcounts
-MtcOo dzj ded ¥ dzj defamotcontpareddzd '/

tdLlzdz O MeOoe dzdlsj dz' dztse 5 jG A comparative analysis of the two methods
dzdw uydmdzj dedesmisd Mmdoe kYO dzO dzq calculating the number of SSLs at rooker
dz" §| tOdzjj o©" 9atsHT . A d mé BIm198d)| confirmed the earlier findings. Fiscus et
ECOLTr 90dzd d20O Ists, ylsts ydmdzj dq (1981) indicated that the number of anim
fsHmyd Isd zZzO0 WelsscttOWdvwna, ts| counted on the photographs was less than
odLEZOd dsects EZyd sO. results of visual countingrhus, despite the fac
sOCdd BBELOL A, dj HEskoY  db- g:at phohtogr?phic 90un_ting r?an sert\)/e as]c 2;(
Jl! dzOHjydF & d FEEsh s HiS e e method for estimating the number o
A ) i " results should be used with great caution dul
Cqudidzj dedesiisd Mmdokzyj?, qr o comparative analyses
Odz' dzr = Eyjbsse, fted McOo dzd I5 j '
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udlsj dz dzg" § deSJdZJdZdW d20 df
yjo (tOdedzd? fjtedts OHOf
Wsteiddteso Odzdj dHJIls 4“4 od -
sH OHOfIOYydd) , O LOIjdz:d
dets?2 flsOB d dz' detsfiyls ¢ dsC tofitplei@|
otslsda 'mdzts o' wWodzj dets, yYbt &
BdCtesBd § OMMsydoydd H' -
o3k MMmMlsOelkz L dzOydlsj dz dzts

Oceanari umo,

One of the problems of maintenance of dolphins in
ocenariung and aquariums is the problem of micmb
logical adaptation of wild individuals to the conditio
of captivity. In this case, an important role is that
the ecemicrobiological conditions of the environme
of the animal habitat. Dolphins, constantlirig in an
aquatic environment repeatedly come across anc
teract with various elements of the external wol
Hence, a great interest in the understanding of tipe
ularities of the life processes, particularly, the inter

- tion of the individual and thenvironment is a stud

of the mechanisms of adaptation of dolphins to ghe
es in the environment| (dzO L1998, r [z tc gjHl j -
te d ¥ dzd 9L998).0When in captivity, dolphins ai
exposed to the activity of various unfavorable factc
hypodynamism, change in theeti constant presenc
of humans, change in the microbiology of theier
ronment, etc. As a result of stress caused by cap
in marine mammals chronic diseases most freque
become sharply acute, which may cause of theirr
tality at emebyi sadatigene¢
ing the complex mechanism of the adaptation df (
phins to the oceanarium conditions, it should be ta
into account that one of the indices most sensitivi
habitat environmental changes is the microflora of
upper respiratorgirways of the dolphins.

The studies performed by the Sevastopol Oceana
in the 1980s demonstrated that the respiratoryani
flora in the captured dolphins may considerably v
in the course of the first three months (early adapta
period). lIts firal development proceeds for anott
year (the later period of adaptation), subseque
there comes the period of relative stability of thie |
crobiological status of the animals. It has been
vealed that in adapted individuals of the respirat
tract interms of species composition are by far m
diversified than in their wild counterparts.

We studied the microflora of the upper respirati
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Ndddd dJidizdzdlsjlsO ¥ dotslsdats

l fsLHdd? fjtedtsH OHOY IOy
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dzdL Bse o toj M JicOltstedzsdgz Is
Il hifmld MdazEyows o d&d Picimi¥
rabilis, Yylss dOtewHE M forh
fsCOLOjdjdk (>450 Ctsd /d&
StsL dzs? Ctwydgdd { BRIl >d-
dzj 2h jd dOBdz#EHjdzd] d B¢ g
Msmisswdedw Y dotslsdegr » Lo
Btsdz! hddzmlso © wMtsBj2 OHOYIS
dzdr MW stedzdtetso Odzd iy Zz fnls tis?-
Btsyj detsL ' tej MY dtcOls ts teddztsic ts
OHOf sdtetso Odzdz" » HJj dz' W ddztso .

RLOBjdzgjdedj Efmdzsea d?2 B dls0Odz

tracts in 10 wild captured dolphins when they ake 1
en to the oceanarium, and also after 3 months and
a yearof their presence in captivity. The results ¢
presented in Table 1. The capture was in two stage
the Black Sea. As demonstrated by data on theom
flora in Group 1 of the dolphins {8, the microbioe-
noses of the respiratory tract comprised §peies of
microorganisms in small number. In this case ir
animals expirations were sterile. In Group 2 thp-c
tured animals (8.0), the microflora of the respirator
tract was characterized by a higher microbial nurr
i from 14 to 590 colonies per dishhi$ appears to b
associated with an unfavorable ecological situatior
the environment due to expansion of the resort 2z
on the coast, the pollution of the water area with
mestic and industrial wastes and more frequent (
tacts with humans. Those gbins showed an increas
in species diversity of the microflora of the respirat:
tract. Generally, the main components of the mikrc
ocenoses of the upper respiratory tracts of ten capt
animals were several representatives of the fa
EnterobacterceaeandStaphylococcus epidermidis

In the course of early adaptation, after three montr
Group 1 of the dolphins {&) there was an increase
the microbial number in the expiration except Indiv
ual 2 in which the air remained sterile. In Grougé2,
10), conversely, there was a general decrease ir
total number of microorganisms except Individua

| (increased microbial number). The species cofiap

tion of the microflora in the course of early adaptat
varied negligibly: in some individualSt.@idermidis
disappeared, whereas in the othBseudomonas sy
appeared. In Dolphin 7 against the background of
total increase in the microbial numi@rmteus mirab

lis was revealed, which indicated a consideratde
crease of immunity in the individuals

During the subsequent adaptation (after 12 month:
all the 10 individuals the quantitative and spec
composition of the quantitative and species corip
tion of microorganisms in the respiratory tract

creased considerably increased. In six cas$esm-

croflora containedPr.mirabilis, which along with
augmented indices (>450 colonies/dish) required-n
ical correction of the condition of those animalsbS
sequent observation and microbiological control of
animal condition gave grounds to belighat the ma-

jority of individuals were adapted successfully. Ttk
developed constant and sustainable microbiocen
of the respiratory tract characteristic of adapte#t
phins.

Change in the habitat conditions of the wild captu
dolphins also entails glimtive and quantitative
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ing the adaptive process. Table 2 presents the finc
of the examinatin of the skin microflora of those 1

Table 1.Changeof a respiratory microflora composition at the dolphins in the process of adaptation

1 3§t 1 tetfls dzsBugng the capture Yy j te3dgj. fAfter 3 months Y j toq) ®m/Hh\fter a year

fsd 4l O 4 ts5fls 0 M0
g?s:(;]:r AL Composition L1 ¢ sgon Composition L1 x¢ sgon Composition
1, | 11 N0, 9 Enterobacter 286 N2 6 Enterobacter 250N2 3, Prmirabisli,

St.epidermidis Proteus sp. dzj d Hf Q de

2, | ts/ dz i te/ dz i 1208N13 Stepidf Ofl
Pseudonsp.

3, | te/ dz i 141N15, Enterobacter 1 N0, 7 Pseudom.sp.

B B dzi d HY Q det 3

4, I 1NO, 04 Stepidermidis 171N20, Enterobacter 470N45, Pseudom.sp.
dzi d HY Q det Pr.mirabisli

5, | 2N0, 1 Stepidermidis 1NO, 09 Stepidermidis 1000 N9 Enterobacter
Pr.mirabisli

6, | 590N6 4 Enterobacter 9NO, 8 Enterobacter 224K21, Pseudom.sp.

St.epidermidis Pseudom.sp. Ctsted dzj ¥

7, | 55N6, 3 Enterobacter 451 N4 3, Pseudom.sp. 1208N12 Stepidf Ofl
St.epidermidis Pr.mirabisli Pr.mirabisli

8, | 258N24 Enterobacter 4 N0, 6 Enterobacter 827N76, Stepidf Ofyl
St.epidermidis Pr.mirabisli

9, | 14 N1, 3 Enterobacter 37 N3, 3 Stepidermidis 730K71, Stepid,f Ofyl
St.epidermidis Pseudom.sp. Pr.mirabisli

10, 57 N5, 9 Enterobacter 43N4, 7 Pseudom.sp. 203N19, Pseudom.sp.

St.epidermidis Enterobacter Ctsted dzj ¥
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As can be seen from the table, the number of oni
organisms per unit surface of the dolphins imime
ately ranged from several dozens of to 1800 ct
and similar to the respiratory microflora, thanskf
the animals individuals -&0 was inoculated to .
much greater extent than that of individualsb.1
Three months after capture (in the course of e
adaptation) there occurred change in the numbe
microorganisms on the skin surface of both anil
groups. In Group 1 it increased, whereas in Grot
it declined to reach a value corresponding to the
mune status of a particular individual. Thus, & F
monizing effect of similar conditions of animax-e
istence was manifestedfter 12 months of theirtay
in the Oceanarium four of the six dolphins unc
study showed a decline of the number of micrc
ganisms on the skin , whereas in two of them tr
number increased, which may also indicate thespl

s OC BBELEAL M S tese d sdzs e d uj e

iological condition of the macroroorgganisms.
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skzfm, Wottdkdelzshd2mw E ydots
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Thus, themicrobiological adaptation of the anima
was accompanied by a qualitative and quantita
restructuring of the microflora of the upper resmira
ry tract. The restructuring concerned was in t
stages, including the period of early adaptation
the couse of 3 months) and the period of late ada|
tion (up to 1 year). In the course of year there we
constant reorganization of the microbial landsce
Investigation revealed that the regularities of mic
biological adaptations of dolphins are a mande:
tion of the general response to maintenance i
tivity. In case of favorable conditions the conditi
of the organism concerned is compatible withieli
cal health but in case of a minor disturbance @f
meostasis it may serve as a source of populatibn
identification.

vOBdz. 2. RL®Bjd dd] McshePs D] i @izl dzster ) dz0z | B g dadimydzj d
My OHOflydd, Sdz / Md3
Table 2.Change of microflora composition on unit of a skin surface at the captured dolphins in the procegs of ad
tation, c./cm

1 ttfsoggzi 1 wtfls dzt;sl?;gng the cp Y J m%]dggihﬁ?ﬁer 3 v j tog t/ter a year

ID and 1 0CIsjt rteyyc 10CIj1l rttsyy 10CIj1 1 tetsy )

gender Bacteria Yeast Bacteria Yeast Bacteria Yeast

1, 16N1, 20N2, 760N7 612N6:' 184N1: 136N1

2, 36 N3, 60N5, 348N3 448N4 44N3, 56 N5,

3, 220N2: 368N38 768N6. 188N2:' 324N3 144N1.

4 44N4, 64N7, 92N10 100N1. i i

5, 64N5, 20N1, 411N4 640N7 112N1+ 176N1:

6, 1424N1 1776N1 204RN2. 128N1 | i

7., 316N3: 676N65 444N4. 4NO, ¢ | i

8, 1148N1 820N81 228N2. 332N3. i i

9, 764N7: 880N89 348N3. 200N2 108N9 24 N2,

10, 1748N1 1800N1 32R2, 20N2, 204N1: 124N1.

sf MBS MY tsdz L 5o QRaferenBes d Missyded S s/
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[Glazko V.I. 1998. Agroecological aspect of biosphere: problems of genetic div&isity 208 p.]
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Andrianov V.V, Lukin L.R, Lebedev A.A. Neverova N.V.

Southern local stock of belugas (Delphinapterus leucas) as an indica-
tor of environmental changes caused by oil pollution in the southern
Onega Bay of the White Sea

Institute of Ecological Problems of the North, Ural Branch of RAS, Arkhangelsk, Russia

RLEYjddj BJdZER d, -9 s Is Qelzbs| We began studying belugas inhabiting southeas
JdziyMEBsets LOdzdeo O -dzOugPls & 0| Onega Bay in Junduly of 2003. In September th:
9 Mmjdaswetej] Ibtséts ¥y j [ defsy @] same year, there was an oil spill accident at Osink
LOzdo O dzO toj2HBotd ff 56 tclkz| transhipment terminal in southern Onega Bay tl
ftesdL sh &zO Oo Otedw fp tOL dzd | released over 50 tons of-MD0 fuel oil into the sea
[-100. | tejLlzdz sOIsj O 9 Ote| The territorial waters off the Osinki Archipelago,rPt
s¢ OL OdzOMm! OCoOltstedw ® tg| luda Island, and a 40 km long coastline near thegtil
I md d&z€ d , lztedzEH O d f tod B tdsj-| es of Lyamtsa and Purnema on the Onega Penir
ZbtsmMstetso © o tO2tsdzj HJ tcdse were most contaminated®ur research showe dz-

swy j dgdztsfyls! ¥ BBdzj j 40 Cdf.{Htd Odagsk ¢ Q) that these territorial water
Hso Odzgdw ( ¢dzHted Odzse d [ EH£-{ had been an important habitat for the Southern W
MlsOodzw jIs L dzOydlsj dz dzz¥ 4y O] Sea local belugéDelphinapterus leucasstock (v je -
(vydtedzj ycd2 d Hte. 200 2)Ded] dzj ySddH2As2002), andhe environmental contam
phinaperus leucas. 1 Octew L dzj dzd j 1 nation led to some subsequent changes in the way
fsmdzi His9 Olsj dz' dz" = d L d3j dzjbkzdz lugas used their habitat. The changes are still going

~rOl3d Metjet i Miststse dIs ©dzd and probably these changes can help track thenalyi
Hts Mdr toEte ddsts ditfzts o s fdzs ¢ ics of the ecological situation in the contaminated
nOtcOCIsjtcdL 59 Ols H d dzO d&3d € [z| gion. During our observations, we tracked tfear

MdlskzOydd LoOctc®A teigpidzd v . ] overyear changes in the numbers of belugas occur
dzOd3 bk H Odzts ! ftesmdzi HdIs+ OF inthe territorial waters off Cape Glubokythis site of
Jdi3smisd BJj dZzZER Od3d OF o Dts ® & t§| aggregation of belugas was previously the main hal
ftod YHI wogdzweh jetsmw Y J das 4 region of the Southern White Sea beluga stachz(
sBdlsOdzedw BJ dzZkn sy desets Ml Htcd OdEsdS g0dz). We also angded the aggr

2007) , O IsO¢xyJ ordwezd IsdL di gate changes that affected the distribution of beluge
tcOMfted H] dzj dzdw B Jj dzZER © ta@ the researched area after the oil spill. The change

dzj dzd v . RL d3j dzgj dzd v n Otc OC Is| the features of beluga habitat were analysed by L
tcOMMdBBOIstcd 8 OF Isw dzO d3d  dz0O | association with the dynamics of petroleum prod
tesodzv L OGw L dzf dzd¥w OF 9 &l9 contamination of the tetorial sea.

BEH OB . We conducted routine ship and labdsed obsess
RL IZyj ded J§ Bjdkzrd { tetse &H g tions of belugas in Junguly 20032006 and 2011
20032006 d 2011 ¢c. . d MY f§ Belugas were observed continuously during dayli
(mMEuser Q) d MmMlsoOoyd fdeO tefgdsll hour s, us i n grisrB Binoculars idte &
dzts? d3d IssHdCj dzj ftej tor o dztsfy{ tral focus, 3850 YUKON binoculars, and 80550
fodz L soOded j d3 B ddetsG adzj 2 1 | spotting scopeTwenty neatbottom water samples an
30Rr50, O BOSCYJ f tSH I e dztisd] 22 samples of bottom deposits were taken in July 2
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j greatest during the first year after the spill.

ctelzff Mmj &sj? udmdzj dedzetsfls’
(ddzHted Odzs® d Hts. 2009) (

at permanent observation stations to assess thecol
ination level of the territorial sea in southern One
Bay. A polygon coverage from theastline was creéa
ed in June 2011 in southeastern Onega Bay, an
nearbottom water samples were collected. The le\
of oil hydrocarbons in the water samples and in
samples of bottom deposits were measured by infr.
spectroscopy undelaboratory conditions. We alsc
gathered information through surveys of the reside
of the Purnema village, the Lyamtsa village, and
city of Onega, and employees at the State Inspectt
for Small Vessels of the Ministry for Emergency-<
uations of Russia.

We found out that the negative impact on belugas '
In
summer of 2004, during ladshsed observations ne
Cape Gluboky, we noticed that the occurrence ai-b
gas off Cape Gluboky was much lower comparec
the summer of 2003. And, unlike in the previous ye
in 2004 belugas tended not to stay long in the ab:
mentioned region. This is illustrated by the peak-p
ods of b el ug a snentianederegior ir
year 2003 and the absence of peaks im 2684 (Fig.
1). Besides, reproductive behavior (particularly, bi
of calves) was not observed in this region in 20
although it was observed in 2003.

A hydrologic survey conducted in the summer of 20
two years after the oil spill, showed that tegdls of
oil hydrocarbons in the benthic boundary layer acr
most of the territorial waters of Onega Bay were ¢
over 10 times higher[ (kz ¢ df dz t62006) than the
maximumallowable concentration (MAC=

1 0.05mg/dm, 1 Ols,dL987. However, that year was

Aibaby boomd year for b
Sea, and, despite the high contamination levels,
were frequently seen off Cape Gluboky (Fig. 1)wHc
ever, both in 2004 and 2005, there were no morg-t
gas in the shallow, nearshore waters, althougy"
| frequented the shallow waters before the oil spill.

The data collected during our 20@805 observation:

j| show that southeastern Onega Bay belugas gene

occur in discrete stocks. There are 6 distinct coragr:
tion sites of separate family groups, lr@onsisting of
20-30 individuals ¢ dzH tc d QuiaR®09) (Fig. 2).

IstemCdj oBdj
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Fig. 1. Changes in the occurrence of belugas afgah, in the territorial sea off Cape Gluboky, during summers of
20037 2011

DD D © 900D

J HdzOS 5, dzOyddzOw f 2006 dBut, since 2006, Southern White Sea belugas
IsjdzH j dzydw dL d3j dzi dedw o te @ shown a marked tendency toward changing thesr
IZsC Odz degsets MISOHO. | 4 & 86 H| tribution pattern. Once a breeding habitat, Ci
E &3, | dzzB 5¢ d 2B fizOHzsd dig | Gluboky was now mostly preferred by adbklugas.
sBdlsOdzdw oL tetsdz" = B J dzz 7 . | Formerly, groups consisting of females and tt
MOsE M Hjlsjdr " O], ff tc j J calves would remain there throughout the summer,
LHJ M 9 Isjyddedd dzj Is dzj ¢ ts | from 2006 on, female and calf groups were onlif ¢
cO2tdzy Itsd ¢t + fdL tsH dyd M sodic occurrences in this region. This is illustrated
dL &3 dzj dzde §smih OB @gedg B @ d&3@| Fig. 1 (the changeis the occurrencef belugas of all
otsLiOMIsdzr » COIjetsted?2 o tsi- ages off Cape Gluboky during that ye@gsides, du

¢ts, ydmdzj dzdetsfyls: BJ dzz = , d

Eyomls¢ 07 dzsC Odz' detsc ts 5B (ils| the numbers of belugas observed in some segmer
3. J dMmlse jdeder 2, . [ . [ fxf their local habitat (in the sea off the villages of-L
zZs¢ ot otcj dz3v dOt" tckzAls d& .Aj ¢ amtsa, Mys Listvenny, lamaya Osinka Island, Purluc
9" hOdt@ XsMisBj 2. Island, Cape Vei) were-83 individuals at most.

] sdzd € sdedzOW MM j 8 O, o { tsdz| The polygon coverage from the coastline created b
ftedetc] ) dzts2 -ff ts s 5y dets 5 sy O fry in the summer of 2011 in southeastern Onega
LOdzde O, ftsCOL OdzO fMmdzd % J ddd- showed that the levels of oil hydrocarbons in the
oBHESKESHEIS ©® o9tH] (.5 B)icBY water were 2B timesless than in 2005. Despite tt
1 4 s lstew dzO 1 Ists, 3O tc" tclz Is reduced contamination, during the 2011 dbgsed
LO BjdkErOdBd © 2011 g@. ® 4 observations we discovered that even greater cha
dz" J dL d&3J dgj dzedw o tOMY tcj - in the distribution of the South White Sea local st

ing our 2006 shifbased observations, we noticed tl
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COdz' detsegts MISOH O. l sdz h Ow | of belugas had taken place. During the summel
MmMiLdz dzOB dzt H O dzd M+ 9 tc©O2 t§ 2011, the greatesiggregations of belugas weré-c
E Yy dad J . I tsdzj j biaEts, o tsH{d served off Guba Ukhta and somewhat southw:
sOdedw toj ftesHEClsdBe dzf F W &g z| Moreover, no belugas were found in the site that
oaflstej yodzd iy Mmtse mj k. v O S previously one of their breeding habitats (off the :
Msts¢ & MisstsB dIlsOdzedw B j dzlz = | near the Lyamtsa village). Thus, we conclude tleat
atsmiss ¢, s. 4. o bk yOoOfmis! | ugas 6 rmtshifted sodthadstivard, i.e. towar
dzi LOSCdd3 L dzOydlsj dz dgr d3 € O] the territorial waters that were not as highly conta
IMmMddeSd (twdm. 3). nated as the waters near Cape Gluboky or Os#k
lands (Fig. 3).
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Fig. 2. Distribution of belugas in the southeastern Onega Bay. Observation data for the ye2B030Q3 obse-
vation stations; 2 tidal zone; 3i congregation sites of belugasi 4nain migration routes of belugas
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The shorébased observations conducted in 2011
f§ Cape Gluboky showed that beluga occurrence
- still high in that area. However, like in the summer
2006, this area was mostly used by adult individt
without calves hales). This vividly reflects aed

Ylsts dzOedzv" Hdets BlsteOy O Is fdag
0OCoO0Obtstedd Hjlsjdz "ORBd MmJ ety

d 2006 6., o MmMOodzj dedd M

crease in the use of these territorial waters by be
fingerlings in 2011, like in 2006, comparéd the
previous years (Fig. 1).
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Changes in the use of their habitat led to marked
of many of b e | uthadwgete foand
in belugas previously, such as the use of differer
between the current velocities in different parts of
territorial sea, the use of the bottom topography
some others. This may have become a reason fo
increase in mortalityni belugas that was reported |
the survey respondents, who mentioned seein
larger number of beluga carcasses in the most re
years. Thus, there were reports of carcasses of
adult belugas, two calves and one sexuiatignature
beluga, in a periodfqust three years; whereas in tl
previous years reports of dead belugas were ¢
rare. In fact, another reason for the increase in-r
tality in belugas may be their reduced food supj
The survey respondents mentioned that over the 1
recent yeardey had observed a considerable dec
in the abundance of such forage fish as herr
flounder, whitefish and some others.

To draw a conclusion, whereas in 2004 (one y
after the oil spill in the southern Onega Bay) tlee

lugas of the Southern Whitee& local stock condi

ered the o#contaminated breeding grounds to

unsuitable for reproduction, as early as the follow
year (the summer of 2005), despite the still high |
els of oil hydrocarbons in the sea water, the anin
were back. However, theshifted their habitat furthe
off-shorei they abandoned the shallow, nearsh
waters to deeper, less contaminated and less cbn
able sites. Over the period 2006 to 2011, reproduc
groups of belugas, wholly or partially, shifted to t
areas that we less contaminated and abandotr
their habitats in the areas that suffered the hea
oil contamination (Lesnaya Osinka Island, the ville
of Lyamtsa, Cape Gluboky, Purluda Island). T
shift happened despite the fact that the levels of
hydrocarbas in the sea water of the contamina
areas decreased-® times, during the above
mentioned period. We believe that the habitat s
was rather caused by the reduction in the availab
of belugasd food r esow

iest contamrmation. Probably, there was a time del
between the oil spill and the reduction in food ara
bility, as belugabs pr

tebrates) have an extended life cycle, so their |
generations were more heavily affected. In gener:
seems that the state of the Southern White Sea b
population has somewhat deteriorated, compare
the period 20022005, though it remains relativel
stable. To estimate the rates of ecological recover
the contaminated area, further investigatica®
needed.
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Fig. 3. Distribution of belugas in the southeastern Onega Bay. Observation data for the years 2006 afid 2011. 1
observation stations;i2tidal zone; 3 the areas of decrezd beluga densities;i4the areas of increased beluga
densities; 5 main migration routes of belugas
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BabushkinM.V., BuzunV A.
Polar bear (Ursus maritimus) sightings on the eastern coast of Sever-
nyi island (Severnaya Zemlya archipelago) in 2012

Close corporatiofi Ec o p r o jPetersbudg, Rusia .

fJtdtSH 0d ckmMis@ s2Q 1 Istce Oy Part (530 km) of the eastern coastSafvernyi island
s Ct smde Wis* & tcOB 5 Is 9 | (Severnaya Zemlya archipelagog¢tween Rusanov
ted dztso sL § A3 dzr ME d - dzd yJ dzLjdf bay and Cape Zleniya was inspected during1%
s Odk d§ IWYOMIsts¢ o tsMis sy dztise] August 2012n the course ofurvey organized by oi
dzr 2 Otrdf j zZOc O L1OHAGWO 7 kdgacompany AfRosnefto e
rj dzodzdw. 1 OBdz¢ HjdzdW 9 j dzagfd Prinovozemelskiylicense area. Observations wel
dzj sO ftedetc Y dets?2 L sdz" , fn 1| conducted from helicopter during survey flights frc
sts¢ts, qthd34dedsz Bd ssH 2GRV AMi khail Somovo. B
i edmlstcOydj?2 oMminr o fMistcl 1 4 registration of all sighted polar bears were done «
sdzfj L Odzdetse 1 dzb®fgiets @z yd®{ ing ground route surveys in the areas of Blagop:
9 O dz (d3r i wff ster 2 1 Oo tsdzts € ) | chiya Bay (Cape Opasnyi) aridedyanaya harbo
Mz ks hdj djHdd¢d d §ted ddH (Cape Sporyi Navolok). Aerial observations we
His9 O, 1 Odzmj dzO, 1 RRJ] &, dotg performed over areas of glaciers Polisadova, Nan
hddh¢tsets, ttyHJMlse jdemC ¢ ts| NIGA, Kropotkina, Moschnyi, Vershinskogc

VWY kdr | OBk’ fiotse | Hj das- Rozhdestvenskogo, Sredniy, and Roze.

swy j dgdztsfyls: ¢ 1270 GCd&3 (duL Total 6 survey routes170 km) covered 512 knr
OCoObtsted j 2, 758 Cd3 dzOH fl over coastl waters and 758 over land and glacie
Eylsjdzts 52 Bjdz@ 7m dpits o9 tefvdgv-{ 52 polar bears were sighted including 48 of th
fMdzj Hise Odzd v ffisLBQ tog tg & Ay OUZ4 observed during aerial inspection of the coast, ar
sse d M BtlO 18 c¢fdaOiduring ground surveyos
o Misjedgy © Gtodetejydzs? Lisdzjj {movo. All the bears we
dzedd ocdzze! -BRls€Ep @ ddafh8 | 810 km fromshoreline, and only one bear was n
fdzrn ozhdds # 100 d& tsls B j toj 6 swimming 100 m offshore. Majority of the bec
oLtetsmdzr di3d, L O dm¢ dz¢ yj ded jOdj were adult animals with exception of two fami
CGBHtso Odzr dzd i HO j Y Ols Od3] , groups with yearlings observed in the areas of C

]
1
1
H
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n BIHOJHJ2 dO

g stcr 2 1dPods.dztsE ts dzfyIs O dzls d dztst®- Sporyi Navolok and Cape Konstantinova. Cubs
s MiLtsdO tyHjddwY d L Qtgthe year were not obsedieEncounter rate for th
Yyojditsmisd Mtsmls@oaddz 0, 98 ts{ whole inspected area made up 0.98 bears per 1(
tOLdz" = Eyomls¢ Or s 0, 4 H A varying in different parts of the area from 0.4 to :
BBiHO JHI dzOntsHJdzd fy¢ d3d ¥ H 2 | (table). All the bears were seen between glaci
f =2-3, HOEds dzed d dzj MEtsdz! S dn sometimes B animals in several hundred mete

Hickz G O. 10 BomMmde OnA
ofmMda Mzeyowas (78%
Ligdzjdzr n wilsjdz teOfmisdlsy
y'jo, ftdsL jtede = of OH
sded § SdiBgcObsi’ Bstew .
BiotsOdzO M+ 9
B Ho § HJR afglstbRuj dedz’ n

@z

o Mmistej Y

CdzOL O tsBh OW
B dzd

H dzd { apart. No bears were obsged on glaciers. In 75% ¢
observations polar bears occurred on patches
green grassbfookvalleys, near lake depressions)
on spray zonavhere they fed on beached organisr
Trying to estimate condition of observed bears
found that most of therwere lean: 39 of totalln

served 52 bears were skinny.

dz' tiz®
qu|
1 o d
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Table. Polar bearsd number an df Severyitslam of ¢he NovayseZgrilya n ¢ y
archipelago
IBMMdz) Hs &z QaebistdeCj toj ' Vv |s seztk ylsj diglg'Hd J H [ MsBdg@DC df 5B § t6 4
Inspected part of the coast Numberof encountered bears| Bears per 10 km of the coast
31 56 Eh jiadowgRfe m O dztzor @ dz 9 0,8
dzd @10¢ o Cape Bogushevich Rusanova
bayi Cape Dalniy (110 km)
B Odz' deh 2 [ OfF Iz iy i) Jw@)J 6 0.6
(100 /S @gpe Dalniy (Matusevicha
peninsuldi CapeMedvezy(100km)
Bl jHojndgd § OMmde” 2 /(Cae 3 0.4
Medvezyi CapeOpasnyi(70km)
B OMdrd@utf ster 2 1 Oo8 W 26 1,7
CapeOpasnyii CapeSporyiNavolok(150km)
Buetf ster 2 1@ rsjdds@dzd v [ 8 0,8
Cape Sporyi Navoloki Cape Zhelaniya (100
km)
]l mj et (/Fddab(530 kdx) 52 0,98
Il s estjdd" Eyjlsder » d&Oth telzls ts| During survey in the areaf Ledyanaya Gavan ba
1] O Odz'. 4 flzBte'dR | to sdzts ¢ 7eCrtsdpds| on the Cape Sporyi Navolok we found borme
Yyjtedtfdr o tMMisoOdzS tse d&j Ho j HJ 2 mains of 7 polar bears. Almost all of them we
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found in spray zone,
of bear hair. In two cases there were remains
cub and a young animal, the réstremains of
adult bearsOccipital boneof the young bear wa
broken bybite and lower canines were broken. (
the cape we also found pieces of polar bean-s
mer hide with traces of blood. All of these findin
indicate aboufierce conflicts between the bear
Many polar bear feces consisting of only po
bear hair were found around. All bone and s
remains were found on the Cape Sporyi Nava
only. Thorough inspection of similar cape Opas
150 km southwest of the Cape Sporyi Navolok
not reveal any simalr remains.
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Babushkin and Buzun. Polar bear sightings on the eastern coast of Severnyi island (Severnaya Zemlya archipelago)
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BWHE®R M) djySold fdyl o d
(70%), WtkOcdj dals’ tsetsor 7 5y
djlsder j d wkdjor j fjit:w fKd
sCds 20%), ®&O®R]dOtds ( 10 %
ltedojHjdadzr | W OCIs"™ BHEOHLOdaIR)Y
hjgd3 dzjlsdzj &3 fMjLtsdej HdzW djH
1Jjdkdzd B' dzd R OLOSIs tedyr dzj ISt
Wis dzOW  fitdyCudidE@OY C st dsse OW B

MARBHO djHWwdsets fslttss 0. |
sl 1 Bots?2 14 d3dzd .9 \Q teg B Jf dpy
ZOdd o fistej uj dise dgj iz dzds el 2O
(Erignathus barbatys dzO0 6 Odzj ydzs d3 s-igpis(
[ Obifu® 1 6tej dzdzOdzH M & d Histrophoaz
groenlandica wO2 tsdzj dzjHdzd SO | 53 H
sdzj d3. 1 d 30K € ot tinds s (@EHhig)-2A2 ts-
Bi@Mjet 16 )y ddedsdelz®d dr deOJ §
o' v 5. wjdHldaz2tsl§ ozt L O
1! citEmMMEOvY ¢tSlsdSOe MmMtstsm {
Mz Hefg Ol dzsH G d Y BBJjted ! WHY
S teOlsdes lsdzd yOdzd -% totzfl tf &8 j&2H

hdn o dzOf teOo dzj-alagaf, [ dc OEaT
Hide tdzd o fMlste j-3sQf dde O & dsds W @1 6 4F]
90 MmtsBj2). ut MmMises ddhEP
sdzi [tOezigs dR j 8y QDM d3s201Q 2 .
1 OB dz¥ Hg daff &8 dizdzj dE Od3C ORF OB Sls
5 diLlzuj dedsC dAffiPistf udet ¢ d = B
sOtMS et dstew, ftod dzjfshj
o 10 c¢Csfitfrsve d ¢0¢1R

Fresh JulyAugust excrements found on the coi
of the Ledyanaya Gavan bay consisted comple
of polar bear hair and small (up to 2 mm) piece:
bird bones andfeathes. On the Cape Spon
Nawlokwe observed a female with one yearlir
The had two permanertteds (50 and 200 m fron
shoreline). Excrements that we found near

beds consisted of hair and bones of polar bi
(70%), fragments of polar bear claws, feathers
eider duck, skua guls and gullsi about 20%),
andlaminaria(10%).

Above data indicate thaecrophagyndcannibd

ism are characteristic for polar bears on the K
Sea coast of the Novaya Zemlya in recent sumi
Probable reason for this was poor food availabi
and yearly retreat of sea ice. In 2012 sea &e
treated fom the Novaya Zemlya in midune. Du-

ing aerial surveys we observed few seals: 3de
ed sealgErignathus barbatushauled out on smal
pebblyisle 5 km away from Matusevicha penins
la; one harp seaH(strophoca groenlandiganear
Rozhdestvenskogo glacier. Near Cape Bismark
observed 5 groups of-2 walruses (total 16 &n
mals) swimming northward along the coast-(*
250 m offshore). | n skp
ti kao National Par k i

2012 they inpected on boat the coast south of
Cape Zhelaniya and sighted-20 walruses in 25
30 groups moving towards Oranskie Islands: ,
cording to the inspectors 2%0 walruses @

curred in the area of the island in early August.

The work was performed with participation

employees ofClose corporatioi Ec opr 0 |
Arctic and Antarctic Research Institute in coul
ofproject of the oil C
of natureclimate conditions of the Kara See-1
gion.
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1j 2 S B df ¢ mejdius Jtetso Odzd ) ©OHdBEfEOodw j &5 7 Oo dOBESH dzj 2 H dzw

I j dzddse 1 jdzr Ssody 1. .

vl Misdetse Odzd 4 d mfe®dz/dustizef dPpvzy | d3F = Oo
mMOoisdz) sdzsets Isdif © Hdzw d&zOBdAz¢E Hj dzgdWY L O B
(Delphinapterus leucas)

RA&zisdlskls t¢jOodsdsedd dd. 1.1. zdtehteO to1, §tMis O,

Belikov R.A,, Bel&kovich V.M.
Testing of radio controlled airplanes for observation of the White Sea
beluga whales (Delphinapterus leucas)

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

bodoOkzyjisr, ftesotsHdd3" j M ktf Specially equipped planes and helicopters cond
Hso OdBI® B dzj Istse  di IsetgjQaletsydd jtgst ing aerial surveys are traditionally used with an ¢
ssH dhimdzj Hse Odedw tOMY tej H j | of studying the distribution and abundance of mar
Bdzj SsfdlsOs hdn (1 jd Stsoady | mammals ( j dz € 56365Q@). yRecently, with the
mMewrLd f BRtedzr &3 tOL 9 dlIsd j d3 | rapid development of technology, there is a grow
dazlsjteim € oL BB desMmisd d i interest in the use of various alternative mean:
dzd udz“ As jAadzOIs d o dzf = Mtcj H Mis o :| pursue the abovmentioned aims: ultralight aircraf
Mo jterdzj e E 52 0Ooa( Ou dd (o Isf (including powered hangliders and powered par

Beslstsf OO @84 1 )() , O Is ©¢ ] gliders (Shpak 2011)), and unmanned aerial vehi
azj SOIsj dz¢ dzf = Of H&lgsenstd. 2010).0 1 | (UAVS) (Hodgson et al. 2010).

18 MtcOo dzj dzd fl dMmy sdz’ L ts9| Compared to large aircrafts, UAVs have a num
i dejedzd g 11 [ ¢ dd3j g 4 of obvious advantages: a lengk environment for
Is o : dzdL €d2 t©dm& H dz¥ vehicle operators, cosffectiveness, operatione
do desfmiss , o tsL d3dtsy dzts fls| efficiency, a possibility of videoecording at low
Ld BBi jCIstse. J H dzOd 4 heights and closap videcrecording. However,

Qo dOydsdzdzr = Mmd Mmlsj ¢ high costs of unmanned aircraft systems and-d

9
dﬁ_lfnﬂdwdﬂ ddse Odzd J

HJ t6)

tc ( 1 1] civil sphere { d dzy j2@44)s At the same time
BsteMe dn d3dzj € € dz studies of marine mammals comprise a wide ra
Slsdesd s j dz dzts fetsmisr A O H| of relatively simple tasks, for example aerial survi
dzOB dzt Hj dzdi A WwELIO)Z detej M d-I§ or focal observations. It seems these tasks ca
9 dHJd BB, Bsy des M § sdgsh 4 #| solved using much more accessible tetbgies,
sjrddud MEdn fmMtcj HMIso , Is © € | such as specialized radio controlled aircrafts.

©8 qOBEH ] o] . We tested whether it was possible to apply inexg
Ir fiotslsi Misdtctseo Odzd o 5L d3ts 35 g sive smalsized remotely piloted vehicles (rad
6dr ®BOdtsc OB OtedIsdzr = H dMlIs @k controlled airplanes) in observations of coastahci
Isj dzv dzr = Of tf Ot ptislisth tc O dzv j d3r | ceans. The work was conducted at the sitehef
mMoBsdzj Isdzsets Isd i O, H d&zw  d fi3fq reproductive aggregation of beluga whald3el{

sSBtOL dz" ~ . {t OB tsSiIsT f tetse tsH dfdz phinapterus leucas)ff Cape Beluzhy on Solovetsk
dzj dzd d PBelptimmpBterugleucas £ . +oj( Island in the White Sea. We used two eleet
gz j yc¢d2 o 1 Jdztsd3 dBtstej .J 1 powered model aircrafts: 1) a pusher type FPV (F
dzd M {1 dzd SlstctsHoO G Olsj dzv d3gdPV | Person View) specialized plane (wingspread: 1
(First PersonView) mModssdzj Is ( te-@AL, d§Q~ | m), and2) a classic motor glider (wingspread: 2 |
stsdzZC O h ddz addaelstsds d 2) d3EE| (Fig. 1). Orboard equipment (electronics and vid
&) Cdazommdy MEs2 Mmnaj d3r ( t d| cameras) was hermetically sealed. Some parts o
(1t dzj SstesdedC O d o dHj tsUe@id aircraft were made waterproof. We launched

JIsHjdz dg" § kL dzr J ¢ f sH 9 j ©@q aircraft by hand. The aircraft landed on unprepsz

9 | culties in getting licenses to fly UAVs currentiy-
teizs| pede the broad application of thedevices in the

[5EMSd] Bz Ssfdlsosh qluadddesisdcd. 30
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grass feld. Control over the model aircraft was-€
ercised through a remote control device (tramsi
ter), and the aircraft was flown within its goodivi
bility. The payload was composed of a forwal
facing, a siddacing and dowsooking cameras
with HD video recading.
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Fig. 1. Equipment for aerial surveysi &adian Parkzone motor glider,ibSkywalker FPV plane, € Spectrum
Dx6i transmitter, d Hero 2 HD photo and video camerd, standby boat
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On the whole, 7 test flights and 30 operational flig
were performed from August 3 through August :
involving about 7 hours flying. The flights wererpe
formed in the absence of precipitation and at w
speed of no more than 5 m/s. The practiaalge of
flights was 400 m; flight altitude: 1000 m; speed
from O (hovering) to 40 km/h; flight duration: 138

minutes. There was a stabg boat near the launc
site. Both models showed high flight performan
flight stability, and ease of operatiowhile flying

over beluga whales, at ulttaw heights (less than 2
m), the aircrafts sometimes caused a slight neg:
response in the animals. The data collected cal
used to assess the abundance and age and sex

[
(0]
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fizscosets MsMis©oa © ctelzdf §f B j| ture of the beluga whale groupsto study behaviol
dr ftseoejHiddw (tdfm. 2). i ofbelugawhales (Fig. 2). If we use aircrafts that
ydoOdzdL dtetse Odzdzr = dzg@ O4 tctslt § specially equipped for aerial photography and vi
Yyjdedjy HOdzdzr = HEVd f.sIsSdHJ recording, we can get data for phadentification.

tdfp. 2. wdlilstsf ¢ Qxte!
HjtsL Ofid figaf :d3j @zlsts -
G so jHJddv |s jdizk
gfr BJdzza M HJI]

Fig. 2. Still images captured during
video recording: & elements of
the mating behavior of beluga
whales; b, ¢ mothercalf groups

rfsdzdzj dedz" | 0 ftsdzj IsT f tsL o tstizy Based on the performed flights, the following-e
d3d dzHn Oyd d . [ dz® o jlsgiddisve sdz©@  y | ommendations have been developed. For pre
d MY sdz' LRPY Al J 3" (Isj dzdi o dLjd-{ targeting, an FPV system (a television cam
HOs R 2 dLtsBtOyjdedd d L ek¢ |transmitting images and sound via a radioneh
Hdzw ftsdzj stse dzO B tsdz' h sd3 00O nel) stould be used. Besides, an autopilot, teler
i) CtwO2dzi 4 &ZzOIsj dz' daets sy dz@h-| try devices, and flight stabilization devices ¢
OB Istgdaf di3f smisOB d dzdL ©Oydd {| highly recommended for long distance fligr
dzOB dzt H j dgd W LO BjdzEzrOdkd o | (6001000 m). Smalkize multicopters (multiroto!
dZO0d &z yh dd3 ©BtOL 5d3 § 5H -~ tsH 4 aircrafts) are best for aerial surveys of bell

[5EMSd] BhzjSsfdlsosh qluadddesisdCd. 3D
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Ststedz" 2 o jtelstsdzjls ( d3gzdzr Isd € ts{f| whales at nedfield sites (up to 200 m). Motor
Hts 1000 d3) dzOdBtsdzj 4 i Isd 3@ gliders are optimal for average distances §2
HOdz! a3 &) ( B tsddjHPV )OGS dzjdis . 1 1 1000 m), and FPV planes are optimal for lo
cOMmMf sdzsy j dedd B J dzz s ( dzj H @d distance flights (over 1000 m). When belu
dzj t©® Btsdzj j yd dzj mMtstsB tc O Hztdzoteo-| whales are a short distance away (not more
mModz' dz@ 2 [ ¢, ftedetsHdz 2 € OC | 300 m), aglider is preferred to a planeglider is
BOteh ckzlsdzr = Eydbstse, sO©¢ dv H a multipurpose aircraft that is suitable both 1
BOdzsf sHo dy dzr di3d tsBi j € IsOd3d .tc - local route surveys and aerial observation of sl
azr Hdzw dMmfdzj Hise Odzdw  d3ste ) € | moving animals. The payload of the aircraft us
9 ¢ dz6 yols! Ho O B¢ O {teds ste|to study marine mammals should include thie 1
sSBL St O, dzj sB R tSHd Bz Hdzv f | lowing devices: 1) a forwarthcing television
tcjedMmlstcOydd, mMesmistsw h 2 tf@j { camera that is needed to pilot the aircraft, and .
hjddv, HIMIsOdzyd tsdzdets [k tc ©gjd recording unit that comprises an HD camcorde
CORjter ddydzgj 65 BBBL BLO, 9o {f|remotecontrol camera, and a dovooking can-

| BEHEN j& OoksdOdL OydwY fd erathat serves as a ranfjader.

Ldls Qo OBsH j dzd ¢ Ztotso dgt In the future, automation of the aircraft conti
Qo dOydtsdeder = MdMmlsy o3, Y IsisdzHigH systems will bring modedircrafts nearer to full
Mdzj Hse OdedY BsteME dr dgdzj € 5P d scale unmanned aircraft systems, which will m:
dzr o3. them quite useful in studies of marine mammals

sfdmMse dmy sdz' L 59 QRederenBes d Missydzd C s9  /

Lf . 1960. 1 jCtlstster j Bdodsddyjihnda9y: 14#08 d&* 1 j da

1 J odz ]
4 |l 6kovich V. M. 1960. Some Zoolagitablgurnal,@39(9):d41i4 bor ne

4 ¢
1422
1422]
1ddzyd dz€ts [.1. 2011. 1 jMmMfddslsd 2 djlsOlsjdz? dz@ 2 OfGOtOIls:
W dtetso daM& foc e @12 [Zinchenko O.N. 2011. Unmanned aircraft: use for aerial photographing for
cartography. Moscow, 12 p.]
Hodgson A.J., Noad M., Marsh H., Lanyon J., Kniest E. 2010. Using unmanned aerial vehicles for sunays of m
rine mammals in Australia: test obracept. Final report to the Australian marine mammal centre 30 April 2010. P.
76.
Shpak O. 2011. Testing a powered paraglider for abundance counts and photo ID of coastal beluga (Delphinapterus
leucas) aggregations in the western Sea of Okhotsk, Rus$Sacdtference 2011. Abstract book. P. 92.
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Communicative tonal signals of chukchi beluga whales (Delphin-
apterus leucas) summering in Anadir Bay

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

1 j dzzBephingpterusleucag 1 sHddz dL &G

sdeodzr » & OCEMIduyi MEBR tslsd
sSBtOL dzr = . J] 20 BBAXZOHOjIs B©¢
sz, O Jjj OCkMmbduyj msow sifd

Md@smisd s e jHjdunNites

ctezdff (1 jdz Ssodyjdzdf SOl
2003, 120068 demrad Smith 1986,Faucherl988).
s dzOfmlsswh j Bz otj kjdd fdf
Bjdzzan 1St ¢ Od3ane @yQ SMAith
1986), LOdzde O ubhaickadOts8 8f) @¢g
MCBEt dzd kOO (4 jd Stsoadydd
fMlssdz'  dzOANgiet AWK 7)) ,( 1 j dzs@ s
d zjCtslstse 1990, 1 jdzdStse |
1 kH -

fg

L 5 dzts 9 @hmelAitdkgfamdPerqusor?2 0 0 9 )
dzz 7o @& z f d y Karleewigt alz 2002 . l A
tcOBBIs Brdz 9" weadzjdzg teWH QL
sj dz Mlseo tso Ols s G6JjtctOW ddr
dzts 2 ) dL di3d dzydoesfmisd OCEfMmisd]
JHdOC s C0 bktsydas] dapgty ke

Oy O ls or" wWodzj dzdzr | tOL dzd qd
dZjdzdj 3 ¢ jscteO¥dyuj M2 dod
dzj @@ Htekzeddid WOCItO®Rd: j€
stsHOR CdzOMMdWdeoydd mdc @
Hjdeyd MEtsds Ctsdzlsj SMmisj .sdr jBOA
MosHmlseots MdecdzOdkss B j dzEzo
L d&zOudlsj dz' dz" a3 o L d3j dzj ded ™ d3d
ftsojHjddw Ek BjdzER BGHS2 W
sls fsHotHdL! § otftshmiz -
fMisd M C©O2dzj 2 sMlisisitstsyeizsdids
sjteijfm dtojHMlsOoadzwels desor P-
dej 4 dej dLzyj dede’ § ftsflzdvydd
] HOddzts? ©OBBI] tOMNBOISE.
Odz, MBBOdzdz" 2 © Hdztsd3 dL
sBdlsOdzdY BjdZERd. 1 OBdzE H QO
dn OF€ Ml dowgdniEtfer fjafts o sH d dzq
ffj dzlswetew 1989 ¢. 9 ¢ dzOH MY
Moy dtemMSsets ftedyoOdz0eé o ¢.
ct"BBOLTé © 4 Cd3 BBIs ctctfH
sdtetse Odzr ¢ Odzstesf 56 j dzdsts dgh

The beluga whaleDelphinapterus leucass one of
the most active Odontoceti species acoustically
has a rich vocal repertory, and its acoustic sigi
vary with behavioral context, the size and conipc
tion of the groupsi(j dz' € a2 g ¢ 5148986,
1 J dzd § 59 dz¢ € ROOH i dzd 2086 Sjare
and Smith 1986, Faucher 1988). To date acot
signals of beluga whales of the High Canadian Ar
(Sjare and Smith 1986), Gulf of Saint Lawren
(Faucher 1988)the Amur Lagoon i j dz' € t§:
z J € 514990), the Bristol Bay in Alaska (Angie
1997), the White Sea (j dz' € d» jdSuts 14990,
1 j dzd 20@65a1 j dz' € dsrptePAl0), Hudson Bay
(Chmelnitsky and Ferguson 2009) and beluga wh
of the Spitsbergen IslandKérlsenet al. 2002 have
been described. Those studies revealed a numb
differences that may indicate geographical, i.e., in
population variability. However, it is not quite cle
what phenomenon is manifested by the differen
revealed. Are thethe manifestation of geographic
variability or determined by other factors, e.g., !
methods of classification of the signals: or diffe
ences in the behavioral context? In fact, the str
basal similarity of the signals of beluga whales alc
with consderable changes in signals in changing
behavior of beluga whales of the same population
suggestive of great care required in studies a@F ¢
graphical variability. In this connection, of particul
interest are some new data on beluga populati@ts
were not yet studied.

The present study investigates some unique da&ta
lected at the sites of beluga whale dwelling thelhi
est of access. The observations of the animals
records of their acoustic signals were performesd
tween July 26 and Septemb2, 1989 in the Gulf o
Anadyr in the ¢Passeng
Anadyr and also in the
the city. The beluga whales were well adaptec
anthropogenic impact. They demonstrated vari
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flsted otso Odzd @ dzdfusts jjH j st

ter n dzi sBRtSHd®s GMtsBts o' H|
(o timdaso detsd3s, o 9 j torts Aftasls dimfsy
pjHjddy. [d LOfdRnd dmyJs
tdujmedj (Hdodike 50 ddsy 1
®Bd. tJjedimsteOoyd: j o3t dzdddts &
2121 m wslkdshdlsj o ds §dazsnhsd
C1y. IMies LO MiLBde MHJ dzC
[ydWtesoCk BOjtedOkO o |
ff tcts ¢ tc @aRbg'Audition1 . 0. , d MY tsdzf
CtejIsdL Oydd 48 €1 y.

stsdsB d dzd tets 9 Odadz’ 2 -d dafnis &z fi3t 16
OdzOdzdL ¢ OL Odz, Yybs yke sl
oMmMdrm BT dMOdzdzr =~ t60Odzjj BOL
dzd w©wOMftejHjdzjdz 5 LOY§dRY
hd2 kttse j dz MdcecdzOodzdL Oydd
1 OB dzt HOdAftsSIH O dzw ¥ A j | H 53] dg
fld c dz0dzs o .

1 0 shdzse j-o wjOdpisdede'dils - Ot OC Is

Codelsztc O Ists dzOdm=c&'1j0 ) i) pa i@ -

tcso Odzr dzO 30 Isdfitse. 1 dzd I®§
O b 22 Hts 3727 &M ftd
BOC Bz dzOv YOfMmistsls© sMdso dz
1,0 Hts 18,1 ¢Ciby 5¢t€d yimte jH
ftoesHkzSydd ftoj sB dZzZOH Odzdd &SN
LokSd 1 tetsH sy dnls jfips fidsiQje dldzd
ModMmlstse. s0O¢ d EkE BJ dZzt@tsiEh
dzd BOC find BOdz! dzts?2 YOMlsslsr s
By dzkr dd3j dzlmw Jtesa Odz 9 t©0O2
sdfr bdOdz dz@f » Mdc dzOdztso j B
cstedd: o MisC tsydflls ddfdfr sjo  ((J¢
d dedL CsyOMmbslsd G e vl degy
MtsMisOoaddzd 37, 7% &afGRs 3 e
ykesetslksmMedrn BJdkzr ddij dzd Mngezd
Mk MbtekzCkikztlk, ftedyd &3 t&-
st ¢ lmMklsmMlse so OZO. s tsdzd
sls 1 (bd ¢ yYyomistslsO Mdzts
1,9. ltd {tlssdg & 82% fo d Mk
MstslsO Mt dtsect Istsdd. 1 tsd
fiskzs Wstedse yYyOmbsslsdtsets (s
6, 1% MmMedmlstse) d mMeoysssse
(2,8N3, 2; E 3,7% Mmeadmlstse
v sSud UJ'(GJG’C{BO dzOB dz H O dzd !
Csdzdyd Msots Issyd & HJitedicecdsO
tOL @30~ J BIs 0 HB 35.

Il yjdazsd@d bsdOdz' dzr § Mmd e dzO dzf
sOCtsor d3d k N doetslsde = HEkzE

9 Otc! dqetso Odedw d O 6] #f Pdzj
ykze¢sslsmM¢dr d B Zsdi3stemC dr OB
HM e sd3 L Odzde j dzOB dz¥ H O dzPH
Ltser j Ctdaskztede §j Isdfr, OJH

ud fmise j dede” = dMmMmdzj v BWIQdzdR ds

forms of behavior among whiclvere local miga-
tions (mainly upstream) and exploratory hunti
behavior. For record, spherically stationary loyd
phones (50 mm) in diameter were used. The cas
tape recorders Spring Vesna 2l 2vith a relatively
flat frequency response up to 12 kHere used. A
total of 30 acoustical records were made during
season. Digitization of the material was performet
a PC, using the program Adobe Audition 1.0. a
frequency discretization of 48 kHz.

Combined perceptivenstrumental analysis reveale
that Chukotka beluga whales receive the sound
all the abovelescribed categories. The signals w
distributed in the records in a very irregular manr
The general level of the signals was moderate or
Tone signals greatly predominated.

On the bas of the frequencyemporal parameter
and the shape of the contour, tone signals (n=!
were classified into 30 types. The length of thg ¢
nals ranged from 22 to 3727 ms at an average v
of 712 ms, the maximal frequency of the main tc
ranging from1.0H t48.1 kHz. at an average 5.5 kH
Predominating in the acoustic products were sl
and medium signals, the sounds lasting 1.0s a¢ec
ed for 21% of all the whistles. Similar to their Whi
Sea conspecifics, the distribution of the maxir
frequencyof the main tone in the Chukchi Sealbe
ga whales showed a gap in the region of 5(HIKT)
T 11 types (over 5 kHz) and lefrequency (LFT)i
19 types (below 5 kHz). FI accounted for 37.7% ¢
all the whistles. LFT, 62.3%. The whistles of ®ht
chi beluga whales showed a ngmronounced ha
monic structure, it being totally absent in 48.5% <
nals. The number of harmonics ranged from 1 (c
the frequency of the main ton&) 10 at an averag
of 1.9. In this case in 82% of the whistles, the do
nant was the frequency of the main tone. The rig]
ty of the whistles had a simple shape of the fregt
cy contour. The <curve:c
and abrupt changes in thedqreaency (2
3.7% whistles) were relatively rare. The points
inflection were observed in 32% whistles. The me
number of the points of inflection per signal was .
ranging from O to 35.

Generally, the tone signals of Chukotka belt
whales aresimilar to their conspecifics from othe
populations. The ranges of variation and distribut
of Chukotka and White Sea beluga whales are
similar. In the Gulf of Anadyr all the above bas
contour types and also traditional for the Russ
studg¢lkeisr, piing o (W1) a
recorded (Fig. 1) (Table 1). An important role w
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1§ dzd ¢ ts aistds dsd3lz dzdf € Ols d o dz" |

ks dzOd d j

e &zOd yYkCtslsms dn

wz) (tdfp. 1)
&' § Mmdedodr ,
v OB dz.
SO¢CyJ Ctdskztedz J
Table 1. Frequeney e mp o r a |

COkjcBEe

parameters

( v OB dzdzd 1 Yz §ddz played by flattened signals accounting for 21.7%
Msmis ©e dzw ¥ h d j| the whistles.

1.-0te Pistrdzdzs f OO Iste”

sBh dn

of t he

YOMstsIsO tmdse d 1 t5d3d dzO ugld ipld
sdf Mmedfm n |7 dzd Is 4, digf] Frequency of basic tone C1y
Whistle type Duration, ms |1 Oy 0Od s sdz] | Dominating frequency

. . MIN MAX
Starting | Ending

Wl¢cl dmc e | 18 61 5,2 51 4,1 53 4,7
W2,¢c2zjBJls( 18 896 3,3 3,3 3,1 3,6 4,2
 tevw &3 J 93 574 3,5 3,4 3,3 3,6 4,5
1 dMmMatsHwh | 54 432 7,8 58 5,8 7,8 7,2
] sfmeotsHwh| 39 814 6,6 10,0 6,6 10,0 8,6
]l smatsHwh
dzd M S HW N 19 685 8,1 7,5 7,2 11,0 9,6
1 dMmMatsHwh
o SR SHWHN 19 485 4,3 4,2 2,9 4,5 34
] sdzdztstsB tg| 35 959 5,9 59 53 6,9 6,1
1 4d Mdislstew dzO B OL tsotsj M~ 5H Despite the basic similarity, one can see a numbe

slsdzd ydlsj dz' dzr A
Exj ctettddd, ylsts Mmedmisr
COtedstsdzd yj MS ks Miz®iz dis iz & dafs-
ddtetso Odzdj YOMmistsilsr tsfydats o tes
Bjdadetsflsd B' dzd tBEZMdziso dzjjck
Bsets CORORO fowtiL d ( d3j dzQ ts
zd hdesCts fHtojHMsOo dzj dz" e
(12,6%) d otdzdetstsBtcOL dalz dz
1 0ftetslsde, dOdetdjj dhftsd
cfdmce d c¢chjBjlse B' dzd BIs
MsMisOoaddzd oeMjct it 4, 4%
dzs yOfmts dLdzyodd f s dzjsH
dzOdz' dz" » LokGCtse.

10 sBhjd Wisdj shtsBfsi 9yd¥d
Gtolzf tf r Mo dMmistse ( t LY. dzad2)O ¢
Mlsslsdz |, 9 Ghdeso desdz € st
mitedwdd, dz© fGteslswy jddd
Ctdzlsztce© disc dzO fyd dz' Ciwts o  @fiis-
Yyomlstsisdz §j Mmisjtej sisdy dz" § dn
MisOo Istsc e OW r  Tusslhm daghdatug) (Tyack
2000) . winpudilstse ftcj sB dzOH
LokzSd (5QW)8,% Lodg@wdIlsj dz' dzls ¥y
fMis Qo dzw dzd -dzEfpatsHWhH g | (12
otsmMrtsHWh dj (9, 5%) , ftow ds
dzd - sHWh d)j fr{doc, dAGDdx . CWsi @ ldciC ¢

ud s Mo dMmls

distindive features of Chukotka beluga whales.
fact, it has been already mentioned that the whis
did not have a pronounced harmonic structure, anc
dominance of the main tone was recorded. Prast
bly, those properties were determined by the spéci
ty of communication channel used (shallow wal
strong current). More widely represented were dive
descending (12.6%) and undulating (8.2%) torge

nals. Conversely, the most widely used in the WI
Sea, csqueakeée and ¢t wi

rare: both types accounted only for 4.4%. TheuC
kotka beluga whales fairly frequently irradiated- :
guent combinations of tone sounds.

Against the general background, two groups ofswl
tles were particularly distinguished (Fig. 2) (Table
1) LW low-frequency, mainly brief whistles, durin
the production of which, the shape of the freque
contour could vary in a wide range and 2) C\Wigh-

frequency stereotyped whistles (reminiscent of

autograph whistles of bottlenose dolphins (Tursi
truncatus)) (Tyack 2000). Among the LW descend
sounds predominated (50.8% of all the LW), a abn:
erable portion of them being descendasgending
(12,7%), direct ascending (9.5%), direct (7.9%) ¢
ascendingdescending (6.45%) signals. The categ

fted d3j to f sfmdzi His9 Olsj dz' dz" = | CW isan expressive example of progressive comb
LokzC o . Clsd Mmoedmlisr ts Is dztf ¥| tions of tone sounds. These whistles were-deflned
sdff desfmlss ¥ yOMmlstslsdzse s & SE% and stereotypic in terms of the frequency contour,
dzdfm+ o eodHj MmMited?2. normally were irradiated in the form of series.
[steMCdj &dzjCsfdlsosh qusdddieSlsdsd. BD

B j dzz T

¢ OisWic tsds d @ hi i e IstzO «
dd Mmd ¢ ted fzm@ke] gz juldsdiméjdiike djj dz
commo W1ls iagmp I¢ c
i n g W2, and contour categories of the signals of Chukbétaga whales. Mean arithmetic data are presented.
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tdfp. 1. wats
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el ("Squek’) | ("Chirrup”) | 5 j dzlzn: € tgs
skztwder §j €¢C
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5 J ' 2 : sdyr mdcd
6_ 6— Gk b d Fig. 1. Sonograms of
o <5 T T the whistles of
1 H B Iy 13 1y Chukotka beluga
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- Direct - Wavy and traditional g-
18 18 nal types.
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l j etsw@MEtds,Hdzd dL  dzOd B tsdzj jdz-| Presumably, CW is one of the most complicated
Ndlsjdzt dzr 7 IssdzOdz’ dz’CW3 fr{afjvd izl tone signals of beluga whalesAM3@ and CW4 are {y
sdfduydzr | Bdesetsy jisj dzr dz" | ical whistles, in which the first element (loop) diffe
Ldzj g dzls  (f J Isdzv) sls dzd yOJ l§ from the others. The signals CW2, and particula
cw2 , d tsiows, dafias o mj 2 o da ¢ CW1, most certainly represent a unique feature.
zvels MsBs?2 EddOd dsj WwWgclassified them as c¢con
COSC c¢cCtd@3fdzy SMder § Mo dMmlisrdeél morelastingand moredemMed t han ¢sc
sjdzgjf dzgifmdztsydedi § d uwibyj, dujtlesée of White Sea bel
ZoistemMSCdes B dzz2rn (1 j dz@ € t5p4 201). At the same time, in contrast to the typical-ir
3w, 9 Slsdzdydjy 6l Isdfdyde|ti-l oop whistl es, ccompl e
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1]z Y astas BBz dzd SOl do dzr j btsdzOdz d& j MdedOdr ykStskMSda B dizF

cCtd3f dzj S Mmdz" § Mo dMmlisr e dzjw { repeating elements but a combination of hetereg:
shdafmw | dzj s delstse, O { toj H | ous elements (includinghose, presumably, with
tcOL detste s Hzgztzg dzlstseo (@ Istsd3  pulsetone nature), which can be united by a sin
B3 dzetgdz®@ dz dzts?2 o tetsH 852 ) | common property (e.g., dominant frequency as C
tsBi jJ HJdz] dg dzj S dd3 B h dd3 sh signals).

B dZOdzls 52 YOMistslst€W]). ¢ O¢ kL

CW 1 cwz2 | tdh. 2. &8
-~ - My duydw dud
18 18 e d fmsiaseots
n - Mm< @3 dzEWd
12 12 LW
= — Fig. 2. Sonograms of
6 e 6 i Al specific whistles of
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i ) 2 '3 '4 "l oy '3 '4 whales: CW and
> LW
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g4J2yom btekzundss MEOL Ols! 1wpj- At this state it is unclear what determines the
dzj dzdzr | tOL dzd ydqvw: GJ 56 tcOWY ferences revealed: geographical variability,
dzdd &3 ftsejHjdeyd MC ts¢ s5-dzf B tzls H| effect of the context or any other fact. Presumal
WOClsstetso . I ud o dH dzts, Ylsts glz| further studies are called for to clarify this issue.
Hiso Odzd Yo Gif istsd® .

[5EMSd] BhzjSsfdlsosh qluadddeSisdCd. BD
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v OB dz. 2. -9 mp;ﬂaJsdBdedzJS’ fOEQPBIEE ] MSCdr MdedeOdzso s EIA]Y = E
OtedW 3 sdud mMCdj
Table 2.Frequencytemporal parameters of Chukotka beluga whales are given.-Mihmetic data are presented

Y O fi) Istasfisdds o dzts 6 s [ s d3d dzO gl flpl®
svsdyf fmedMmle nl T dzd Is 4, digf Frequency of basic tone C1y
Whistle type Duration,ms |1 OyOd s tsdzj V MIN | MAX Dominating frequency

Starting | Ending

Cs\tNl' k21 dzf dg 6 715 1,6 1,9 1,2 2,0 2,5
1> element

Cr\\é\/l' 221 dzj A3 6 1022 3,6 3,6 3,5 3,7 3,6
2" element

CW1, 321 dzj 3]

3 element 4 1027 3,6 3,7 35 | 37 35
CS\tNZ' k21 dz o, 5 423 3,4 1,6 1,5 3,4 1,7
1> element

Cn\éVZ, 221 dzj d3 5 507 0,7 0,7 0,7 0,9 1,7
2" element

Cs\th' k21 dz o, 6 500 57 1,9 1,7 5,8 1.8
1> element

CWs, 224 dzj &g ; 1023 26 1,7 1,7 | 70 1,8
2"%element

Cwa, 124 dzf &g , 788 24 5,7 24 | 57 3.1
1> element

Cwa, 221 dzj &5y 4 1261 5,7 46 09 | 57 3,2
2" element
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Beluga whale (Delphinapterus leucas) abundance dynamics in sum-

mer reproductive gathering off Roganka i Golii Sosnovetz Islands
(Onega Bay, the White Sea) in 2008-2011

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

MOt OS Isj todats 2 Yd telsts? 1 ¢
fddz dzO% ftedow L Odzdetsfls j 4
dzj dedz’ d3 d3j fls @df cassef PlsBdfd' v .
sBEfMdztse dzj 20 Ctsdzyj dzlstc Oy

Due to their biology, beluga whales arewéyal to ce-
tain territories as their summer habitats. The motives
this philopatric behavior could be foraging considerati
when animals gather around feeding areas (i.e. they

ZOockdzO (Cttdser | EkyOmls g feeding aggregations); or gathering sites may serve
fm yg dz ¢ toj ftesHlzS ydd d | purpose offeproducing and different kinds of social inte
Wtstcdz MtydOdz dztse ts f s J § action (i.e. they form breeding aggregations). There
MCtsy dziy dzdvw (&) ) . J 1 j dg eight breeding aggregations in the White Sea, which
iz Mls, ( @slsster | tslstsy) H J Ml equated to eight local herds | dz' € d3H9ta§0G2). Hov-
9 5y d3c{ ¢ Odz! dzf = MmiIsOH ever, despite longstanding efforts tesearch them, th
J HdzOS 5, dzj MdisIlstew dzO dsdi nature of breeding aggregations is still unclear. Evidet
ftedqtesHO tu4 HB Mde {§ tstec | anumber of habitats (breeding aggregations sites) be«
teWwH 3 Mlsstse dIlsOdzd 2 ( ©¢ 9| particularly attractive to beluga whales in summer. Yet,
ftcdodzj C Olsj dzj dz H dzw mB.j dakzji have no firm evidence that each particular breedingeac
Bidei i, UC0O dzils Ise j toHy-| gaion represents one local herd. Also, there are other
HES] t 8 Mtlse jlsMiselzjIls &4 unsolved problems about breeding aggregations, na
HIz. g dzOBts dL EZyd dedzr dsd @ A their structural composition, and the issue of where be
9] Mt j2 o taw d t Istsd3,| whales stay or what their activities are like while they
Ndotslsdz J, fsCdHOw d3j Mlis| outside aggregationmeas. There is a hypothesis that ke
cdy skslsgts Oy MIsO t & W o dzw v | ing aggregation sites are high density residential zones
tejLdHjdzlsdetsmisd (Is. § ¢cdz4core zones) of femal esd
MmMedr MISOH, fteduyj &3 bk ©{ may have several aggregation sites at their disp
Ndls BT Is! dzj MG sdz' € s Lefplvre | (Lefebvre et al. 2012). Indeed, relatively $hudistances
etal. 2012) . r 4 2fmilse dlsj dz¢ d between the neighboring breeding aggregations (less
BIYHE BdZdyO2h dBd &B) # ©d 80 km) and highly changeable composition of aggregat
9" MsCOwW dL 3 dzyd e sfmis: offg (as revealed by phoidentification studies of the
dzj dzdzOw Hted W slstsdHj dzls ¥ Solovetsky aggregation) argue in support of this hygo
dzzr, MoedHjlsjdz Msekzjls o |sis.

] 1 jdzsdz diistej dzOdB tsdzi § | The most studiebbreeding aggregation in the White See
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(2008 ¢.)
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the Solovetsky breeding aggregation. The second |
studied aggregation is the one at Myagostrov Island.
worthwhile to say that the very first research of these
breeding aggregations revealed significdifferences b-
tween them ¢ dzH tc d @ detks8006). For example, th

4 Myagostrov breeding aggregation is more dispersed- ¢

pared to the Solovetsky aggregation, and consists of a
number of favored sites within the aggregation zone, wi
great deal of mvement between them. In addition

breeding behavior, search and hunting behavior of be

| whales is apparently observed in certain areas of the

agostrov breeding aggregation, for example on a subm
bank near Cape Beluzhy on Myagostrov Islanda @al-
spit between Goly Sosnovets Island and Roganka sl
and near the offing of Roganka Island. Furthermore,
Myagostrov breeding aggregation is a less frequented
compared to the Solovetsky aggregation, it lacks disi
dependence on the tidakgime (especially areas ne
Roganka Island and Goly Sosnovets Island), and h
complex nature of the dynamics of the total population.

The total number of beluga whales in the aggregation
is an important parameter used to describe breedinga
gations. The aim of this research was to analyse yhe
namics of total population of beluga whales in the ¢
Roganka Island Goly Sosnovets Island, based oz
search studies conducted in summer seasons of ZI08
It should be noted that this areaasly one of the three
areas included in the Myagostrov breeding aggrega
The other two areas are the territorial waters neg
agostrov Island and the Myagostrov shoal.

Direct visual observations were conducted at {based
observation stations loeat at Blizhnyaya Luda Islan
(20082009) and the offing of Roganka Island (20!
2011). We used bhinoculars with -pewermagnification.
The results of the observations were recorded in spec
designed protocols.

It is difficult to make an adequate comisan of the date
obtained, as the observations were conducted at difft
times. The dynamics of total beluga whale populatiol
shown in Fig. 1. Three basic patterns can be singled
The first pattern (2008 pattern) is characterized by ¢
frequen occurrence of beluga whales in the territorial <
although the number of the animals observed was not
high. The second pattern (26@910 pattern) is characte
ized by large numbers of beluga whales early in theret
vation season and a decreasdhi@ number/frequency c
occurrence in the second ten days of July. The third pa
(2011 pattern) is characterized by a combination of
maximum number of animals observed and their very
frequent occurrence in the breeding aggregation.

The analysishowed two opposite trends. On the one h:
over the most recent two years we have seen a shal
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crease in the total number of beluga whales observec
the other hand, over the most recent three years we
noticed the unstable pattern of beluga whald 0 c ¢
in this breeding aggregation; moreover, belugas practic
disappear from this aggregation in the second ten da
July.

The number of beluga whales observed in 2011 exce
120 individuals. This value far exceeds the earliei- ¢
mates,which stand at 3@0 individuals. This surge inse
timated animal abundance may mean an increase it
number of animals; or the surge may be explained by b
conditions for whale observation, namely by the fact 1
the area of survey was widened wttha observation at
tion was relocated to Roganka Island. It is worthy of r
that observations conducted at Roganka Island in 200!
not show as high abundance of beluga whales as in 20

It seems paradoxical that the sharp increase in thé-n
mum numier was accompanied by highly infrequert
currence of beluga whales in these territorial waters.
trend can easily be explained by the influence of anthr
genic factors. Indeed, the impact of anthropogenic pres
has significantly increased in thecent years due to th
installation of hydrophone arrays, vigorous developmer
ecotourism, gathering algae, attempts of obtaining gel
samples, and photdentification studies conducted from
small motorboat. However, we are getting the impres:
that the instability of occurrence is explained not only |
not just by the increased anthropogenic pressure but
by the impact of environmental factors and perhaps
some processes within the population. Indeed, there '
only few attempts of purgug animals from a motorboa
As for the hydrophone elements, not only did the anin
not avoid them but actually the elements became the
ters of their activities.

Three most recent summer seasons (especially the
season) were characterized by hetdather and a larg
number of storms (especially in 2011). At the same ti
di fferent anomalies were
ment patterns. For example, there were almost no sigh
of beluga whales near Myagostrov Island in the summe
2009. Inthe exceptionally hot summer of 2010, when
air temperature often exc¢
temperature exceeded 25A¢
of beluga whales near Roganka Islan@oly Sosnovets
Island after July 10. However, belughales were encou
tered in a place they had not occurred before, nar
Kolezhomskaya Bay.
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water temperatures (Fig. 2), we can divide the 2041
servation season intwo periods, for the sake of clarity
the period before June 20 (a relatively cold one; the
temperature was | ower th
temperature was | ower th
June 20 (a warm one; the air temperature was hitjaer
20AC, and the surface wa
15AC). Interestingly, teh
gate near Myagostrov Island on June 21, 2011, whoet
incided with a sharp increase in ambient temperature.

The number of animals and therdtion of their stay or
the aggregation site were rapidly increasing and on .
25 they reached the maximum (2020 individuals). The
animals occupied quite a large territory (Fig. 3). In
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animals (23 individuals) and small groups (up to-18
individuals) were seen on the sandspit between Rog
and Goly Sosnovets islands. It seems that the single |
ga whales exhibited search and huntirghdvior. It is
noteworthy that despite the high maximum count o
ga whale sightings in the summer of 2011, the anir
were absent in the survey area for almost half of all
observing time; and the high abundance (over 40 iddi
uals) was observedf only 4 days.

The pattern of dynamics of total number of beluga whi
in the Myagostrov breeding aggregation and the ambic
of interpretation of the data obtained have identified
need for further research. It is advisable to accumt
photaIDs and data on the genetic structure of bell
whales, and to continue meteorological observations.

N tdfm. 3. &7 jds
dzdv d {4 teidd,
o 5lsdz o

Fig. 3. A diagram showing
distribution and mos-
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Localization of vocalizing animals is a major camnf.
nent of many behavioral studies (Lammers and
2003). Difficulties related to identification of vocali
ing animals wihin a group impede understanding
how beluga whales use sounds to conduct sociat il
action and to echolocate things.

To deal with this problem, we used a line array
stationary hydrophones that were distributed w
nonequidistant spacing and corngad seven omnid
rectional spherical hydrophones, with 50 mm and
mm diameters. The hydrophones incorporatedmre
plifiers with bandpass filter above 100 kHz and ael
tively flat frequency response up to-80 kHz. A
cable connected the hydrophones te tlecording
equipment located on the shore. The onshore facil
comprised phantom power blocks, microphone-§
amplifiers, an external sound card and a laptop.
aperture of the array was 583 m and 885 m, depen
on the number of hydrophones used.

The data were collected in Jubugust, 2009 in a
reproductive aggregation of beluga whales near
Sosnovets Island (the Onega Bay of the White S
We recorded 20 h 15 min of multichannel audio
192 kHz (11 h 30 min) and 48 kHz (8 h 45 minijnsa
pling rates. Observers documented locations of bel
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Bjlster, Hd&Y ©jOddLOydqd &4
fMistetsj dzdzr = dzO s dzts VahlbegPGOR) |
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whales by videorecording and filling out technical |
sheets. A GPS navigation device was used tordi
mine the positions of the anchored hydrophones
calibration signal generators.

During the season ofdidwork, seven calibration se
sions (Fig.1) were conducted to ensure propec-fu
tioning of 35 test signal generators. Localization v
based on measurements of time delastsveen
thearrival of the transmitted signal dtfferent recet-

ers. The values dime delay were used as the inf
parameters for localization algorithms based on
hyperbola method (Wahlberg 2002) and the Pydhe
reantheorem (Lammers and Au 2003). A prelimine

sjdz dzr 2 @ OdzOdzd L 9" wogdd dn+ analysis showed that the system of localization
fsdz dedgte ® dzOdzd MdMmilsj d3" bzt hydroacoustic signalssed by us was highly effectivi
Msdui Méda Mdc dzOdzsoe . I b d@- The average errors in sound localization were 3.1¢
ydd MmMtsmisOe dzv dzd o Mmtej H dzj d3| The average error on theaxis was 1.6 m, and th
sMXiMsMmlsOo dzv d&zO o Mmtej H dzj dy i1 average error on the-gxis was 2.61 m. Attempts t
2,61 & YtwjHiteddwisr j f tsd-| localize signals emitted by beluga whales for cami
¢ O sdo dzr = ¢ @ydadeddrtss i d ¢ dzQdf nication and eholocation purposes were effective a
sj dzv Mise 59 Odzd s f4dtwmt j ¢ Is(proved that the abowmentioned method is quit
(tdfm. 2). promising (Fig. 2).
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.‘0 - . Emission point erators
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Range, m

ZzdesC s tsdzts dzO W B @&t M'sJ o "¢ Wideband recording revealed a high proportion
Ldgj sedd dzO yOfmlsslsOr o h jO- energy at frequencies abo2@ kHzmostly genera
Jo BleojlsMmMiseojdzder d3d L O {1 Ists ed by echolocation sounds (Fig. 3a), having ene
(tdfm. 30), ddiiehdj 4 daj tec j | humps inthe rangef 40-50 kHz. Besides, a coruksi
4050 €1 vy. stesdzy Istsc s, L dzO1 erable number of pulse sounds used for comnaur
Csdizdzlz dzd € Ols d o de't A )y d iBszO jdatsyp O d tion (Fig. 3b) contained acoustic energy at ultrasc
9 BdzOMIsd kdz stcOL o kS tsor & |range. Itis worthy of note that many sounds, idel
Bdescdi MdedzOdzr , o btsds ydfli ng numerous pul se swl
di3f z2dzt Mdzer | btsdO® (c¢Bdzj W dedtw-el so) , h a dequancybspeatrord éFig. 3d
HOdz dzlz® wWiBstedzz Y OMmls slIs)dzts 6 s tg with peaks in the 480 kHzrange (the same rang
shdetso dets 2  finffSc ddD dzsls d A to d -~ 5 1B d as peaks of echolocation pulses). Tone pulses-a
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[ dz dzz yh j ded v OB BIs™ fd Mmilsj @Y Functioning of the system can be improved throl

yqw sBteOBBIEd ddetse ¢ OdzO dz2' { automated processing of multichannel data, and

LsoOdedy hdtesl s sdzsfmdz" = { to( plication of wideband devices that can cover the

9 jfMms yomlstslsdzr 2 MY j Cilste Mmd ¢ ( frequency spectrum of sounds produced by bel
whales (i.e. up to 180 kHz).

sfdmMsS dmf sdz' L 59 (RederenBes d Missydzed C s /

LammersM.O., Au W.W. 2003.Directionality in the whistles of Hawaiian spinner dolphins (Stenella longirostris):
a signal feature to cue directional of movement? // Marine mammal science, 19 {25449

Wahlberg M. 2002. The acoustic behavior of diving sperm whales observed withoglone array.. Exp. Mar.
Biol. Ecol. 281: 5362
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Bdzj S lsOs h gx

I jesmimd2 Maghhdddka@sj & MSd2 ddflsdlskls SRtOd fdosHur ,

Belikov S.E.
The hypothesis of an ecosystem variability of the Arctic marine
mammal species

All-Russian Researdhstitute for Nature Protection, Moscow, Russia

CCtdztedyd ME B4 tc 02 s dzd tsts © @ The ecological zoning of the seas and distinguist
LOCsmMdmMisj &3 or MsCsets dJ tc @tg the ecosystems of a high hierarchical level is da
shdaomw MfJydWdud MEdd3d {dtcq terized by some specific manifestationshydrophis-

medn, cdHtesrddBd ud ME dr & - cal, hydrochemical and hydrobiological featurag (-
sjtedmisds Q04 wd{twam2 1), |ddSs 2064) Fig. 1), which led the author to putrfo
9" MCOL OIs! cdislsjiL bk dzO @ j|warda hypothesis of geographical variability, seasc
fd L sdadets § teOMY tetsMmiste ©dzj dzd Jj| distribution and migrations of the Arctienarine
odHtse dsttMCdnr ddzj € 1 dIs ©8| mammal speciesi (J dzd B0&79. The essence of tt
GdftslsjuLr o fMmdzj Hikze h j d3. s @ hypothesis is the following. Each epegion is pop-

mMotsd ¢6jBeteOWdyjmMe@ j! Ytstd@dd lated its own geographical populations, and e«
dB3ts y dats 1 C sl g PR Hzizv yd dj 1 districts, and, presumably, esabdistricts, by du

CsfdlsoOs h di. populations of marine mammals.

] swidedd3 MSC OL Odedetsy dzO f te| The above can be exemplified by the bowhead wi
(Balaena mysticetdys d B pelnhiRagterusleucas. | (Balaena mysticetysand thewhite whale (Delphin-

dtsc dzOMmdzetsd 4 st .- j (BBr a ham et | apterusleucag. According toBraham et al(1980), the
Gioj dzdzOdzH MSC drm S dlsse dzOyd di migration of bowhead whales starts in April and e\
BZOtwlsy © etHT' dzj €S dn dzj H 3| as early as March during the years of easy iceiec
fs db dz 9 Cdzs ydlsj dz' dats. $ ¢ tions to continue through June. Whales migr
tcddzectse ftwotsdzdeo o vy k€ s5lsMmC &) through the Bering Straib the Chukchi Sea andrfa
LOY OH detsc s ot EnNiCtgdj »p+ WBtstej J | ther along northwestern coast of Alaskethe Bea-

fort Sea (Fig. 2).
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b o un d adistrictss

of the eco
Along with that the observationin 19901995 off
shore sitesf( j dz'@ dzd &P | dz' dzffd ts8 €
1996,f J dz' dzd € w2602) demonstrate that mégr
tion of the bowhead whale passas well to the
northwest of the Chukchi Sea, and the whales s
along the northern shores of the Chukchi Peninsul
starts during the second half of May to continue
June, and in soenyears, during thérst half of July.
Some weldefined differences in the dates of naig
tion of the whales give grounds to propose that tt
are two or, presumably, three subpopulations of
bowhead whales associated with three water maiss
the coastal waters of Alaska, the waters of the Bel
Sea shelf and the waters of the Gulf of Anadyr abn
erably differing in their abiotic characteristics of t
pelagic environment, the species composition,cst
ture and properties of the seasonal devebagm of
phyto- and zoopankton communities. In the course
spring migration upon passing the Bering Strait, t
subpopulations follow the Anadyr current and the ¢
rent of the Bering Seshelfto the Chukchi Sea, an
the third one headwith the Alaska castal waters tc
the Beauafort Sea (Fig. 3).

IstemCdj oBdj

Csfdlsos h quddDLClsdSd. 20



Belikov. The hypothesis of an ecosystem variability of the Arctic marine mammal species

tdfm. 2 UvtwOH(
ftoj HiNls Oo dzj dad .
BdectcOydd ¢ Ovel
ydd Bj &z~ ds
Bstem 52 f sz«

ZOd&H MS sets €l

Fig. 2 Traditional represe
tation of the spring migr
tion of the Kara population
of the beluga whale and the
Bering Sea population of thi
bowhead whale
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hypothesi s

It is considered() 4 § Isdaj t&®1976) thatin spring
white whale population inhabiting the southeaster!
Barents Sea migrates to the Kara Sea through the
vaya Zemlya straits or passing around Novaya Zen
from the north (Fig. y-2
pothesis, in the southastern Barents Séminhabited
by two populationsof the white whales. One of them
isknown as the 0Barjejnitlsi
H t61976), preumablyincluds several subpopulations
In early spring it migrates to the northern Baremd
Kara ®a and to the northwestern Laptev Sea, i.e.
the eo-districts, mostly affected by the Atlanticaw
ters. Another pop | a t Kacerhapted) in the spring
migrates through the Yugorsky Shar Strait, an@ |
sumably, through the Kara Strait to the southmarts
of the Karaand Laptev seas. In certain yeavhite
whales get into the wesh portion of the East
Siberian Sea (Fig. 3). Those edistricts are mostly
influenced by the mainland runoff waters. Some of
beluga whales of the population concerned enter
Gulf of Ob and the Yenisei Bay. It well mde that
they represent some discrete subpopulations simil:
the subpopulations remaining on the wintering grou
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(resident subpopulation).

The studies on the genetic structure of the mitoet
drial DNA of white whales dwelling off the norther
coast 6 the NorthAmerican Continent (Brennin et a
1997) revealed 2 stocks. Among the 9&hite whales
from the 12 sampling area 8 haplotypes were rdis
guished. The haplotypes formed two lines. One lin
mostly found in the whales of the St. Lawrence egtt
and the eastern Hudson Bay; the other, mostly in-t
ga whales of western Hudson Bay, the southern B
Bay, western Greenland, Canadian HKigfitude Arctic
and the eastern Beaufort Sea. The genetic differe
between thesdines indicate that theypresumably,
originate from the ancestral Pacific and Atlantic sto
of the whales that remained since the last glacia
andpopulate the Arctic. It is proposed (Brown Glad
et al. 1999) that the returning of beluga whales to
same summer feeding gnads is not accidental and
supported by the mainland contribution to the dle
opment of the migration properties characteristic
each stock.

To answer the question if there is criseeding k-

tween thewhite whales that spend the summers in-c
tain aeas off the North America Coast, the sample:
640 belugas were studied, which were collected
tween 1984 and 1994 from 24 sites. In this case
genetic variability of the nuclear DNA was studi
(Brown Gladen et al. 1999). The sites of the collect
of the samples were 8 summer feeding grounds
also four in tleir proposed wintering grounds the

Bering Sea, Hudson Bay, Baffin Bay, St. Lawrer
River. The study findings, using the nuclear DI
markers demonstrated a high level of genetic han
neity of among individuals from their differerstum-

mer feeding grounds, which is thought by the auth
to indicate their common wintering grounds and po
ble interbreeding. Along with that, some differences
the white whalesfrom different wintering groursl
were revealed Especially pronounced these diffe
ences are inanimals frothe western part (Bering Sei
and the eastern part (Hudson Bay, Baffin Bay,

Lawrence River). As based on data of the studies
tained using both genetic marker methods (mitoet
drial and nuclear DNA), the beluga whales of 1
North America were divided into 2 evolutionaryf-d
ferent parts’ western and eastern. Théite whales
from the eastern refugium populated the St. Lawre
River and the eastern Hudson Bay, and they aretg:
ically different from the beluga whales from the belt
whales of the western refugium which populated

western and central Hudson Bay, and they aretge
ically different from their counterparts from the e
ern refugium that populated western andtic@mpart of
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the North Ameica Arctic region.

Thus, the findings of the studies on thhite whale

groupings populating the water areasarthe North
America supportn some degrethe hypothesis of the
author on the ecosystemic variability of the Arcipe-

cies of marine mammals.
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O dzZOdzdL BfikBdzdS 59 Odzedzr = d Analysis of publications intended for the generdbp
I Odstesi s dezdzsdslz L O@G tew L| lic and publications of Russian governmeagencies
t smdd, 9 YoOmisdetsMmisd H t5Cdgz| on anthropogenic contamination of the Russian Ar
CORtesctcOdd3r dsdzdststed dzc © L| seas (in particular, the Arctic Monitoring ands-A
Mtcd HT pteCIsdeéd o¢teSIsdyd MEéts|sessment Programme pub
10ctew L dgjdedd ¢teClsdSdé, 2&E¢gPollutioné 20030) has
whojj otej 3w tslsHj dzd dzf § tc © 2| contaminants in some areas of the Barents,t&\y|
1 J azts@ 5, sOttMml sets BHEWjLI CH-| Kara, and Laptev seas is32times higher than thi
6 Isfyw  Qsteddyyiddz di3d L O¢ teW L dz% 30 maximum allowable concentration. Among the m
cOLO ftjorhoOshddd 11 s. ¢ | polluted sites are the Kola Gulf of the Barents S
dzOd B 5dzj | or mMsCdyj tetso dzd | the Pechora Sea, the lower course of the Pechwra
stsdzr MEd2 LOdkzdes 1 Otej dzyd 9 @ er, and the Gulf of Ob.

Ltsos w tg. 1 jytster, [BMEOW ¢ . . . . ;
Increasingly intens® development of oil and ge
I mi Btsdzij OCIkdesdesj tsMmg B¢ fields in the Pechora Sea significantly increases
tcsH B9 9 1 jystemMCsd3 diste] of contamination of the sea and coastal areas witl
tedmMéd LOGtwL dzj dzgdw d3tstew rd-| products that can occur both during oil extraction i
&B3d kcedzj otsHitsStesH O], ff tsfls Iz 1 transportation. Oil transportation can also result in
COC o fttsyd My + ¢ MY dzz Ols O spills that sometimes have disastrous consequel
StcOdzmt sStclsdteso € 4§ dzj W Isd . #| International experience in the oil spill managem
Mo Wa®O d B OMdesMmlis: tc OL dzd o ts| indicates that collection and disposal of spilled oi
COsOmMstetsyW dyd M d?2 ~n Otc OC Is j | extremely difficult under the Arctic conditions.
dZzdSodHOydd f(tsmdzi Hiplsed?2 az
LT 90, vyl o Otlilsdud Mscdr
tcseo Ols! Y tsf Oah ks o otsHEz daj

1 Octew L dzj d2d jtegcHe M Cdstsy j Is  dzj . : o
®0 Ml s dad j f 654 b dwyd 2 The main sources of anthropogenic pollution in

. : Pechora Sea include:
w B h_ 1@:12 B 1
%Z'gfu,n#sjzl_' i dz? ﬂ&;rr] lj‘tz:og z Ols ;{S?&s flong distance transport of pollutants through :
' currents;

[ Mmdeso dz" d&3d dMissyded ¢ OB ©Odz ftransport of pollutants vitne atmosphere;
ljuystemMitsets Estew  Weo dzW ¥ IsMY :| qwater pollution resulting from exploration ané-d
fHOd ded?2 Jjtej desfip jih @dntswL dd velopment of oil and gas;

Isd ud ded W &3 ; 1 shipping;
Ol BtsmW § tede” 2 § J tej dzsf L OG t6 §coastal infrastructure and surface runoff;
fLOcteW L dgjdzdd otH 9o toj L kdz

Marine pollution can negatively affect the statof
marine mammal populations inhabiting the southe
ern Barents Sea and adjacent waters.

bedzj o SHBBH dBEE M to! W: Development of oil and gas fieldRisk of pollution
IMfMHsocHMise 5 of the sea with oil products is especially seridtige
T teds ]y dzOw ’q, &Y oMl S s st oil fields were discovered in the Pechora Sea. Tt
o1 2 MBS . of them are <classifie

[sEMSd] whzjSsfdlsosh qluadddesisdCd. 3D
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Prirazlomnoye field is the largest among them. Fc
oil wells will be drilled, and the oil recovery isgr
jected to be 7 million tons. Recovered wiill be

temporarily stored at the storage tanks at the oit f
form, transported to the floating storage unit in -
Kola Bay via shuttle tankers, and then exported.
annual export of oil may reach the volume of1ED

million tons (Bambulyak and Frazen 2005). Sip-

ping such quantities of oil each year will mean hei
ship traffic in both directionEmergencies that ma
occur during the transportation of oil by supertank
through the Pechora Sea and southern regions o
Barents Sea can result @il discharges to sea, ar
this will mean disastrous consequences for thenAt
tic walrus groups due to the loss of preferred habi
and degradation of benthal biocenoses.

Shipping. The Russian Arctic seas have long be
used as a transit route, to gacargo via the so calle
Northern Sea Route. Since 1987, there has be
trend towards a decrease in cargo volume on
shipment routes, except for transit ones (Grank
1995); the decrease was mainly caused by the
sian economic crisis. But now, diog this century,
we can see that the volume of cargo carried on
Northern Sea Route has increased and the tend
continues. The increasing tendency also applies tc
study region, and possible effects of increased fre
transportation on the mae ecosystems will var
from insignificant to large ones, depending on -
freight shipping scenario (Thomassen 1995). T
poses an especially high risk of irreparable damac
the stock of Atlantic walruses inhabiting the Pech
Sea and adjacent arg&¥iig et al. 1996).

Coastal infrastructure and surface runéffmost all
human communities within the study region that
located on the coast of the Pechora Sea are sourc
contaminants that are introduced into marine exo
tems via household anddustrial waste. But the an
jor source of contaminants which are brought into
sea from the mainland is the runoff from the Pect
River. Literary sources indicate that the concentra
of many contaminants in this river exceeds theim;
mum allowable cocentration (MAC) by severs
times, and on¢ime concentration may exceed MA
by dozens times. The river is mostly polluted hy
dustrial enterprises and river transport. Most of
floating and onshore facilities for temporary store
of sewage are cumdly filled to capacity. A conside
able portion of the contaminants, especially he
petroleum fractions, selenium, many heavy met
settles in the estuarine areas of the Pechora Rive!
a number of other smaller rivers. They accumulat
bottom sednents, putting the existence of bentt
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communities at risk, and benthic species make ug
bul k of walrusesdé diet.

In addition to chemical
tats are at risk of physical pollution. For examg
water column can become polldtevith the mixture
of suspended sand and silt that forms due to ¢
mining operations of the sea floor; or pollutants
carried in the surface runoff during construction
residential or industrial buildings near the shore. -
suspended sediment witicrease water turbidity an
decrease the penetration of solar radiation in the
ter column. A sharp reduction in the depth of the-p
tic zone caused by the pollution of the water colu
can lead to a drastic decrease in the primary ro
tion, to the pevalence of destructive water colun
processes over productive ones, and to the ox
ff depletion in the water column. This cannot butaie
tively impact benthic
diet.

Presenday anthropogenic pollution of the Pechc
| Sea During 20022009, monitoring of sediments ar
nearbottom waters in the Barents, White and Ba
seas was conducted by Sevmorgeo State Compa
part of the Russiahorwegian Coordinated Env
ronmental Monitoring Programme. The first phase
the project in th Barents Sea was completed with
participation of the Norwegian independent comp:
Akvaplanniva. Measurements of total levels of-h
drocarbon and heavy metal contents that were |
ducted in the Pechora Sea as part of the monitc
project (Environmen of f shore co
indicate that the preseday anthropogenic pollutiol
of bottom sediments and neaottom waters in the
Pechora Sea is, on the whole, lower than thei-m
mum allowable concentration (for heavy metals) «
lower than standardslapted at the regional level (fc
total levels of hydrocarbons). The Pechora River
the Pechora Sea coastal zone are still the mast
bled areas. Pollution in these areas started in mi
of the 20th century, as a result of the active deve
ment ofthe oil fields in the Nenets Autonomous Ar
and Komi Republic. The Pechora River receive
significant anthropogenic load from discharge
sewage waste waters from the city of Narjéar.

Radionuclides are mainly carried into the Pech
Sea by the Pedhna River runoff. The White Sea th
receives runoff waters from the Severnaya Dv
River and Onega River also contributes to theaa
nuclide pollution of the Pechora Sea. During 19
1989, the annual discharges of radionuclides (ces
and strontium) ito the Pechora Sea were more tha
times lower than the annual discharges of radlic
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clides into the Kara Sea via runoffs from the Olb-k
er and Yenisey Riverl(d dz'@ 1996). The state o
the environment reports released by the governr
of the Russian Feglation indicate that the content
radionuclides in the Pechora Sea has not grown ¢
that time. However, the potential sources of dar
for the environment are radioactive wastes that
dumped near the Novaya Zemlya and Kolguysv
land: old nucleasubmarine reactors, spent fues-d
charged from the nucle@owered icebreaker Lenin,
11 thousand containers with radioactive wagté(-
sdh mdo d diBIG)O

There is no information on pollution of the Pechc
Sea with persistent organic pollutants (RPRhat
pose a high health risk and are most damaging
marine mammals. The only exception is the data
lected during studies of the levels of POPs in rin
seal s inhabiting four
White, Barents, Kara, and Chukchi seas)v{Sav et
al. 2011). Examination of samples collected fr
ringed seals at Vaigach Island in the Barents Sea
ing 20022005 showed that the levels of some PC
were highest in the ringed seals inhabiting thetso
western Kara Sea (Dixon Island, the estuaf the
Yenisey River). But the total levels of DDT and P(
were higher in ringed seals inhabiting the Europ
Russia, compared to ringed seals from other part
the Russian Arctic.

The data for the levels of POPs in some other reg
of the BarentsSea are given in the joint Norwegia
Russian state of environment report on the Bar
Sea (Stiansen et al. (eds) 2008). Measurementi
levels of POPs in the bottom sediments fromI|S
bard area showed that the concentration of POF
low. At the same the, the amounts of DDT in
number of studiedegions were estimated to t
moderate. The data for the Russian part of the Bal
Sea for 2008008 indicates that the total conceant
tion of organochlorine pesticides and polychlorina
biphenyls in the mscle tissues of fish does not-e
ceed the allowable limits set forth by the sanitary i
hygienic requirements.

In accordance with the conclusions of the author:
the abovementioned report, we do not haselid

groundsto believe that the Barents Sedlpion situ-

ation can greatly change in the very near futt
Therefore, we will need to sustain loteym obsera-

tions over the pollutants, so we can make more-a
rate forecasts for the future. Changes in the intrec
tion of pollutants from distant sows will greatly
depend on the success of international coopera
Projected intensification of marine traffic and emp:
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sCtezy O h j2 MmicjHT B3t @ kzIs 2-| sion of hydrocarbon development will increase

dzr | tOLdzder dzj Wisd, ¢ tslsitsdsc| risks of sea water pollution. However, the realier
mMédm Hisdy, BstemC d~ d3dzj ¢ 5| ronmental risks are accidentall aipills which are
ter B . YIsBB T Edzj dzt h dlIs! 1 Is @ - especially dangerous for marine birds, marinermi
BlsOdzr d odzjHtej dz@ o { tc©OC Ig mals, fish eggs and young fish. To reduce these ri
we need to develop preventive measures and put:
into practice.
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tcor j s Mz yow disd o tstets| The first time that fishermen faced the problem
fMdzr = ftstewHCtse tor B OC do tsff killer whale depredation on loAme fisheries was

d 1 so0OwW Joddzajw dzO { tetg recorded at the beginning of 1950 near Java is
. (l'washita et al . 196 3| and New Guinea (Ilwashita et al.1963). Subsegu

dzd otsL dzd S P&shiszOded ¢ ,0C Hop| ly, fishermen from Australia, South and Nortl
dzts? ¢d3jedS&d, | tseats?2 7 J dzOdzH America, New Zealand and Northland reported
(Northridge 1991, Reeves and Leatherwood 1994, Vil same problem (Northridge 1991, Reeves andh-e
2000, uvifMmlsdd d Ht. 2002, |erwood 1994, Visser 20
al . 2006). 1 JdMmMdslstew dzO Is ts| noghue et al. 2003, Gilman et al. 2006). This issu
dzj wWo dzwgIsmfitctelatsdrj dits?2, d te' | not new, and specialists andiéggsmen from different
tcOL dzr =« MilstcOdz HOo dzets f r IsO¥ Ig countries have tried to resolve this problem for mi
mMfsmMtsB O Mmdzdy J dedw otcj HO (5| years, but no effective solution has been found
dzO2 H j dzfs. Il [AtslsmC tsd3 3 te s - the Sea of Okhotsk killer whales started to "ann
Wy dzw Is! ddzsjtej M €& BtekzH dw d3| fishermen relatively recently, staring approximat
tor B 5dzts 9 dz' thls ditsArH]tdse] dz! dzts dzj H ( in the fall of 2000 ( k& H 26@4). The goal of the
G . (1 2tcHddz 2004) . A j dz@ ¥ d current study was to determine the impact of ki
odzdw dzdw CtsMOIstsE dzO H s5dzdz’ | whales on the lontine fisheries of Greenland lial
Ydtedzese s f OdzlszmO o [ A tslsmC 5| but (Reinhardtius hippoglossoidesn the Sea ol

RMMdj Hso Odzd™ oo 5H d dzd fyits | OOk
BOdzH stce (t/ # H dzd &dz@Q 35 1 $ 2 Observations of the appearance and activity of ki

Jddj 1190 k) o fjtedtsH M | whales wereconducted daily during the dayligl
MO ftmMisOdtso & d f stew H C 54 hours from the deck or bridge of the fishing ves
Bdz¢ HJ dzad W LO ftedmikzlsMmise d | "Komandor" (bottom hook lontine, 51.21 m long

gdm!' jyjHdsj odets o e jIsdzty and 9.2 m wide, tonnage 1190) between Februar
jos? %

j dz 3 4 Hdzj

dz tczB € d. ]l ®@sBask giz2 ( and April 14, 2012. Observations were conduc
tclsOlsdodz 2 dwOodeOlstste GPSlusi ng 1017 4ckulaR.Adlibitansantipling
iz ez @andmseo4d4Bjddj M do ts| protocols were used to record marine mamnel
ssHtsds M dzsh desets  ff tesIs s G| havior when they were observed from the ves
B s o q LEzOdz? dzr 7 dzOB dz¥ B { (Mann, 1999). Pictures of marine mammals w
sB dz" Oof dmd ¢ OteOd3j Is telss| taken for future photo identification using Can
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fish. The weather conditions were recorded daily
the beginning of observations and any time
changed. Sea state and wind were recorded basi
the 12 force scale. The data collected were esu
guently processed using ArcGIS 10 and R 2.14.1.

Of the 45 days spent on the vessel, 10 days \
spent without observations due to weather conditi
or reloading activity when no fishing occurred.
total of 540 hours of observation were conduc
from the vessel. Killer whales were present in
visible water area for 65 hours (12%). A total of :
lines consistingofd 2 segments (a
segment had 1050 hooks) that ranged in length f
10080m t o 15120m (av

soaked and hauled. The lines were soaked at-ai
eragedepthof BN57m. The aves
ing and hauling was &!
spectively.

During the study period that included setti
828,450 hooks, a total of 21,414 Greenland hal
were caught (& 33000 Kk
the fishing vessetluring 10 days. On days withol
killer whales the aver
Greenl and halSighndtthe Avardg
catch per segment was
1). When killer whales were present, the aver
catch per line and avega catch per segment we
(p<0.001
respectively. From the total of 88 soaked lines ki
whales ate fish from 18lines (20.4%). Depredat
occurred only during gear hauling. During ge
soaking and soak time, killavhales were observe
only once. Overall, during the study period Kill
whales consumed about 5000 ps. of Greenland |
but (8000 kg; about 20% of total catch). Kill
whales chose only Greenland halibut, and left ¢
empty hooks or fish jaws. They didtnpay attention
to other fish species (skate, eelpout, perch, en
eye, Pacific halibut) in the catch.

The average number of killer whales in a group \
6.4 (range: 1 to 10). We observed a single ani
(presumably a subadult male weighing about 1!
kg) approach the fishing vessel only once (on A
10). This was the only time that we observed kil
whdes stop feeding on a line before hauling enc
This individual killer whale partially ate fish fror
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Jdzd S OLOdzdMm! § sdzdetsfls’ ¥ Off the line, leaving 85 fish per segment and also ¢
dedw Cdls fMmi jdz kdztse fyp 7 L |allthe catch on the last 2 of the 9 segments. B:
fsCOL 90 1Is, ysts tOL B9y on our calculations, this single killer whale about
Lo jteld3 MMmisOe ddzts f tod d3d 150 p s300kg af%eenland halibut, which
Ce), vybt 4 dzy s d@ Dudpts sBzo | O | about 56% of its total body weight.
149 150 1517 152 153" 154" 155" 156" 157" 158" 15957, t q’&] . '[ Gg 15 dz q' fl]fr] dzJ H B 9 Odzq’ _’;_) i
Fig. 1. Studyarea
°® @ .
|
b . 55°
Py .
". 54°
s o W \
A 53
*%o
ok
©® ¥
® *
°
100 km
- L >
[EXIH 20120 D00 | sestrsacrgmepsod Frojetion: Marcecr
-10000 -7500 GEBCO.!’BO:Ommeh'y -2500 0

* TMopaga 06 enenase ko carkanm’ Long-lines affected by killer whales.
© Bce ycranoenesseie nopamar! All soaked long-lines.

IsojHjddy ofMmim ctokzff CtMOf{
weodzwdzdm! E MkHdO N daG@ddztsd
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hddemlsets dL dedr dzi -6 80~ & didz
ded j d3 B dzd dzdh 4 MOBEd M HJls
Colstster | YOMmists 5 0¢ests d dn dzdizsl |
dzr | kZRisHddd btd ¢t §shdj t-
By MzEyow M sSHddsyds?2 s
Bz fstewHSE StsMOKCd dzO® dzj S
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The behavior of all killer whale groups was sin
lar: killer whales approached the vessel and 1
ing hauling they dispersed along the line & ¢
tances of 0.52 km from vessel. While the lin
was being hauled, killer whales slowlyp-a
proached the vessel. Most individuals did |
approach the vessel any closernth803500m.
Only females with calves and juveniles dao
under the vessel (n=7). Killer whales left t
vessel only after the last segment of line v
hauled (except in the case of the single ki
whale individual which left before hauling wi
completed).When the vessel moved from ol
line to another, killer whales followed the vess

The main method that the fishermen usedsto
cape killer whales was to relocate 60 or mi
miles. After these movements, killer whal
were seen again near the vesselrafté2 days
(Fig. 1). The distance between the fishing ar

I MmMdzseo dzr d3 + WW jCIsdodzr d3 d3j IstsH

M@ s5dz0 ftesdzr MdzO d § Jjtej nts

U4 d3 dzj d34d244, CsMOkSd MdzBhm 4

ss¢ (tdfm. 2). {Ommistswddj o
BOwlsO® MtsMlisOo ddzs 60 dBF &0, RBHR

BdyHE 13 d11010 dgPdEs.0 clo?2 isIsz0F -
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fsHatsHddzd Isd St 5 tSHdsAGE
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on March 3 and 7 was about 60 miles, betw
March 7 and 13 it was 20 miles, and betwe
March 13 and 17 it was 110 miles. In these
gions the same group of killer whales wds
served. Other gups of killer whales were see
4| only once in other regions.
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Based on the fisher men
rarely depredate under stormy weather conditic
During our observations, killer whales more oft
approached the boat (#3, p<0.0001, n=38) whe
t he weat he r-4ball compgaedtdwher
the weather was stormy (>4 ball). The noise of
waves may help dampen the sound of hauling
engine noise. It is likely that killer whales do n
hear the hauling noise during storms, and that |
make the fishing vessel less noticleator predators.
Thus, in stormy weather fishing vessels appear t
less vulnerable. This feature of killer whale behax
can be the key factor in finding a solution to redt
killer whale depredation.

During 1.5 months of work in the sea of Okhot

1 killer whales ate about 20% of the total catch. 1

financial loss was more than 70,000 USD. Beside
direct harm, killer whale depredation caused fist
men to change their fishing regions, and that lec
additional financial losses (fuel expenses, sali
etc.). The problem of killer whale depredation on
longrline fisheries of Greenland halibut causesoa
ticeable loss for fishermen and studies are urge
needed to resolve this problem. It is no secret
fishermen also injure killer whales toopect their
catch. Therefore, the problem of killer whale dep
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MOlSCOdBR. 1 JitBatsHddAdr dMmMmdzijH dation is also harmful for the killer whales. It
dzdw 1 Ists?2 Mmdztsy dets?2 ff tod tots H 5 ts| therefore necessary to conduct research to imp

po s’ o' GOY Ol B OGS H O iz this complex environmental situation.
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The cetacean biology nedret north cape of Beringsd
land was never systematically studied. In 2011/12
have conducted the first systematize observation:
1 water area off Severnoeakery of Bering Islands (Fig.)

‘| Observations were conducted from June 1 2011 u
1 April 9 2012. Fom June 1 till August 14 and from |se

tember 10 to September 15 2011, the observation
water area were conducted hourly during the day |
time. From Dec 1 2011 up to April 9 2012 the obaser
tions of water area were 3 times per month during vi
on rookery. Each observation was-30 minutes long.
The observations were conducted from the3%8n high
observation points. The
scope were used for the observations. Bearing asd
tance were measured using the Suunto tandena- (
ceans which were observed relatively close to st
were photographed for photo identification.

The total observation time during summer was .
hours and during fallvinter-spring 25 hours. At 6 % of
observation time, the visibility was less 3km. Frorr
to10km13%, visibility over 10km was 81%. In fall
winter-spring period the visibility was 9%, 9% and 82
respectively. During the observation period, 6 specie
cetacean were documented in the water area off
Commander Islands.

Sperm whalg¢Physetemacrocephalus)During summer
time this species was observed during 27 days.i-M
mum number of sperm whales observed per single
servation was 4, and the maximum number of sp
whales registration per day was 11. Whales wdre
served from 7 to 25 km fro shore. During Septembe
sperm whales were observed 10 times during 3 d

| Maximum there were d4individuals per observatis
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Is jdatsj | Sperm whales were not observed during winter mor
O¢ 9 Ols tste dixf| The first spring registration of sperm whale was m
Ct® on April 9th. There wex 4 individuals observed at tt
tej ¢ d Mistc ©y d Y same time with different bearings and distance from
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Fig. Location of cetacean encounters in the water area off the north cape of Bering Island during fall 2011 and

spring 2012.
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(Callorhinus ursinug (Belonovich Fomin, Conovalova
2011).
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Killer whale (Orcinus orca) During summer time
the killer whales were observed during 28 dg
Based on photo identificah, at least 4 differen
groups of transient killer whales were register
Killer whales were seen preying on northern
seals only Callorhinus ursinus)Belonovich, Fon-
in, Conovalova, 2011).

On Septembel6 at least 2 groups of killer whale
from 7 © 25 animals were observed from 3 to
km from shore. Based on their behavior, these k
whales were fish eating ecotype.

Fin whale (Balaenoptera physaluspne fin whale
was observed on July 8 at 18km distance.

Minke whale (Balaenoptera acutorostraj. At the
summer time minke whales were observed 12 til
during 8 days. Maximum 2 animals per day wi
observed during 8 days. One minke whale was
served in September.
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North Pacific right whale(Eubalaena japonica)
Two whales were observed on June Jhese
whales passed the north cape in westward direc
at 1.52 m from shore.

Humpback whale (Megaptera novaeangliae
Humpback whales were observed every day fi
June 11 to June 20, 24, 25 and July 14. There \
maximum 13 whales per observation @uiil and
17). Maximum 84 registrations of humpback wha
were made per day. Whales were single or grot
in pares, the maximum groups size of 7 whales"
observed on June 17. Whales were observed 1
distance of 2 to 20 km from shore. During fi
humplack whales were observed on September
The maximum number of whales registered at
time were 19 animals at-Z5km distance fromn
shore.

The year round observation off the north cape
Bering Island demonstrated that this area effecti
used by cetceans during summer time.

Sperm whales stay there almost all year rouxd
cluding winter months (probably because limit
observation time). Based on our data, during sp
and summer sperm whales stay over the borde
the continental shelf, and latdhrey spread out ove
the underwater slope of north part of Bering isla
Thus, the water area off the north part of Ber
Island is a common foraging area for this specie
a water area off the soudast cape of Medny Islan

(I O i3AjHe2008).

Killer whales registered in the water area
Severnoe rookery belong to two ecotypes. Kil
whales which prey on northern fur seal approac
Severnoe rookery at the beginning of July, whict
the same as time of nortern fur seals appearanc
the UgeVostochnoe rookery of Medny Islan
(I Oz oz tc € QOREG.oThe maximum numbe
of predation events of the killer whales were- «
served in middle July, which correspond withxm:
imum number of northern fur seals on rookery.
September, the killer whales predation on nort
fur seals were not observed, but probably, it \
due to the short observation period.

Observation of right whales is very interesting. T
species was raly observed in the water area of t
Commander Islandg (O dz@D kD).

Probably humpback whales actively use the wi
area off the north cape of Bering Island for forag
and appear in this area periodically when thedor
ing fields formed.
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In 2011, we continued to study gray whales in the
shore waters of the Chukotka Peninsula, in accordi
with the course schedule of the PaxifRe-

searchFisherieLCenter and its Chukotka branch. Dz
collection efforts were aimed at:

1. Assessment of abundance, distribution and behe
of gray whales inhabiting coastal waters of !
Mechigmensky Bay;

2. Morphometric studies of gray whales hested in
the Mechigmensky Bay.

Observations conducted in 2011 showed a slight
crease (compared to previous two years) in the nur
of whales summering in the Mechigmensky B
coastal waters. The mean number of gray whales
scan within a 10 km radiuwas 9.4 individuals. The
number of gray whales seen in this part of the |
differed on different days. The greatest number
whales was spotted on June 30 (15 individuals),
smallest number was spotted on July 3 (4 individue
Most often they wereirsgle whales (64.7%). We dii
not observe any apparent groups of three or moie
viduals. Normally, the whales did not move aroL
much during the orbour scans. Rather, they stayed
one place, diving and showing their tail flukes. T
foraging behaviowas no different from the behavic
of whales that summered in the Mechigmensky Ba
the previous years.

From June through September we examined 21
whales harvested in the Mechigmensky Bay. The
ratio in the harvest was approximately 1:1 (Tab@)
the whole, subadult individuals slightly predominai
in the harvest (57.1% of the harvest). As for 2011,
average length of whales harvested was larger tha
average length of whales harvested in the previous
years. The average body lengthere 10.3 m @-
males) and 10.8 m (males). The proportion of harv
ed subadult whales decreased correspondingly (Ta
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The body condition index (calculated blbber
thickness/body length of the animal) is an import
characteristic of the fatteningrqress. The averag
body condition index of subadult whales harvestec
July-August 2011 was 0.93%. The body conditi
indices differed from year to year. In subadult indiv
uals (over 1 year old) the index varied from 617@%.
We did not find any consient pattern of index vasi
tions across the years.

iz

G.

CoCkPets LOSBhdtsd3j tedztsmisd o
dzj ftesidzi ¥ de Ofsfw.

U OB dz. 1 tsudzts o
| tsHrear 2007 2008 2009 2010 2011 ®jtedr 2, ot
[ 5B Ists Gadgbtishales/ 126 127 110 118 123 mMemlsOs - ¢
[ sl o dzExaigevbades /| 39 29 33 36 21 cdud mesd |

d jter o Cdlst
# O &3CFEmales s = o [dg@ y«
L MEBd3 L Odzd ¢
%o HBBY%inygatch 61,5 48,3 42,4 50 52 2011 ¢.
% dzj ff tsdzts o % of teynaires 875 429 86,7 945 73 | Table. Sex, size and age
i . structureand physd-
% B ] Bydidaeghant 67 25 - 5,6 - logical state of gray
%S tste g™ h dpfhurding % - - - - - whales harvested in
the Mechigmensky
%W dzts 9 % Bf drj* 33 75 100 - 100 Bay in 20072011.
¢ totc O L @&l3 /tBwerage size (m) 9,3 11 9,1 9,5 10,3
d oo 5L t{@he\verage age (years) 1,9* 19** 2 1** 2,7 3,5**
# O d3yMaleg
%9 H B BY%imgatch 38,5 51,7 57,6 50 48
% dzd § tsdzts o 9% of ieyndhires 60 80 68,4 72,2 40
d totc OL @& /Bverage size (M) 9,8 9,3 9,9 9,8 10,8
o 0o 5L tdd@ jle\verage age (years) 1,2** 16** 18** 28* 2 0%
ltedd3j yoOdrtsj 4 stizts o tstBigjjLdz' frts dztS o'Gomrmenttiz nfature ¥ - immature
tdLkzdz IsOIsr odL EZOdz! dzr 7 dzO| The results of visual observations and the har
ftesdi3r MdzO Lot dzweE Is ¢ 5o t5tcd| data allow us to draw a conclusion thia¢ Mechg-
LOdedzvIs! Mw ftsMmissw dzdz” d3 ® € mensky Bay is an area used by gray whales (me
dzts o3, dzj f sdzseo sL toj dzr = M j to d subadult gray whales) to fatten up. The stomach «
dzdw Y jdzzHCtse HEtsBT Isr 2 o 2 ( tent data (the stomachs of 95.2% whales exam
ddsj dzd f tsdzdetsj d dzd  tsdztso d digh were either full or halfull) for the whales harveste
dz § 5 EidlsOdzdesmisd x do tslisd in 2011 and the body condition indicieslicate that
hdrn Efidzeprd vdz0c 2 dzO o [ j yd ¢ | the Mechigmensky Bay conditions were favorable
G . 2011 for fattening up.
l YsmMdzijHdeiJ otcj i3 B tsdz' M 1§ j Recently, there has been a growing interest in
Bd HEBBT YO dzj L dzOydlsj dz detsc g harvest of sc¢ al | ed fAstinkyo
Ndte Slstster 7 dd3j e ls dzj sBr ydfmeat and bl ubber have
ftedeC M. gtejHd Cdlstse, tfrp( taste. We have nohec ount ered any
ydré od3d sisOtej ¢ d Misted tctso Odzts| among the animals examined in 2011.
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In 2011, like in the previous years, in addition to
abovementioned data, we collected morphomet
data and data on reproduction statistics. Studies
are conducted annually help
knowledge about less&nown aspects of the gra
whal eds
used to make scientificaliyalid decisions while
discussing the issues of rational use of whale
sources. Even now, we can say that the otinnd-
ing activities do not have a negative impact over
current abundance of gray whales in the off sh
waters of the Chukotka Peninsula, and harvest of
same number of whales can be continued.
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Boveng P, London J.Cameron M.

Movements and dive behavior of ribbon (Histrophoca fasciata) and
spotted seals (Phoca largha): evidence for resource partitioning in the

Bering Sea

National Marine Mammal Laboratory, NOAA Alaska Fisheiszience Center, Seattle, USA
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Since 2007, satellite telemetry tags have b
deployed on 63 ribbon and spotted seals in
central Bering Sea. The movements and dire
haviors recorded by these tags show evidenc
resource partiining between these simiaized
phocid seals. Movements of tagged spotted s
were mostly confined to the continental shelf ¢
the majority of recorded dives were less than
meters with virtually no dives exceeding 200

Ribbon seals ranged beyotite continental shel
and their dives were distributed over a wic
range of depths with some dives exceeding '
m. During the critical breeding and molting pe
od both species are strongly associated with

ice, their distributions overlap within theangin-

al ice zone, and they are known to have sim
diets. However, we found that most spotted ¢
dives were to depths less than 70 m while a m
greater fraction of ribbon seal dives were dee
than 70 meters, and some deeper dives evide
occurredbeyond the shelf break. Resource ipa
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L dted ud MCddsd HOdzdz" a3 ff 55O
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Clsd HOddzr | ftjHMsOodws s &6
flswn df wwddWw Cter OIS o d&zO
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tioning between ribbon and spotted seals

been previously theorized based on bloodnthi
istries and diet studies, but this represents the
empirical evidence showing segregation dur
the critical breeding andnolting period. These
data provide important information about t
diving capabilities of ribbon and spotted se
and are valuable for assessing how a chan
environment may differentially impact theseesj
cies.
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(Tursiops truncatus) $ ©¢ Ctdilsjtcd?2 otLtOMISO

1RA Jluwuv ¢ | tfmMizHOteMmlse jdadzr 2 [Cj OdzOtcdkzdse, wjoOMmMbtsftsdy , vCts
Bogdanova L.N.Matisheva S.K.

The size and weight characteristics of the Black Sea bottlenose dol-
phin (Tursiops truncates) as deter mi nan
Research Center AFU AState Oceanariumodo, Sevastopol, Uk
JfkBdzd C 59 Odzdz" | H Qalzpdn § o 'f¢s| The published data on the size and weight charaet
sjtedmisdS O3 yJ tedetsdzstem S d = | tics of the Black Sea bottlenose dolphin are botg-fi
BOdkztsf ted ¢ tsH dz"  Hid® 4@y j A€ df | mentary and unfit for estimating the age of dolph
LIsdr Hjd Wddztse o dzj 9 tsdzjd -| bred in captivity [ s1.d® OL 59 P8IV » O
~nOdzj o 1990, Cockcroft an| 1990, Cockcroft and Ro0s4990).To compare thi
Msd¢d ttsmMlsO d MmMtcOo dzj dzd v | lengths and sizes of different age bottlenose dolpt
s 2 OW¥WOddd dzo0did dMmf $d we drew curves showing changes in their body len
dzd 2 H dzd dz Isj dzO, gttsie & G Iss@ age and plasma levels of sex hormones. We teste
9 Mrotstslst¢j Cttsoad. ¢ dzOdzd| female and 25 male bottlenose dolphins that had |
ModBytse HAzdIlsj dz¢ dzs MmtsH j te O] kept in the oceanann for a long time. Data compar
f sfils 0o dzj dad j H Odzdz" ~ f tsL o | son allowed us to reveal the periods of the fastest
dzOod B 5dzj | B Mistetsets d  d3j H| slowest growth in the animals and to determine
slsd3j sdlIs! otcj 3w, CBGEHO @#K{moment in time when a c
f sfls Oo dzj-tdAfIj Bptgdgtse =~ OtcOCIsjrate occurred. We comp
ftsdzsor n ctted3sdzse tc ts H | weights to thei levels of sex hormones after mati
M Otced o Odzdw ff tsL o sdzd dzts 1 tg| and to their calving data and in this way we de!
wdLrdud MEs2 Ly dzsMisd » d a g mined the age when the animals reached physieal
ttOMmls) , CsSEHO MOME d, MY Ousl turity (their prime reproductive age), i.e. whee- -
dzj Miwiapy f slssd@Mise s. v j d&3f | males, after mating with males, gave birth to via
OV Odzddz Hts Heolknrdzj Isdzi ¢ 5 o 5] offspring. Mak and female bottlenose dolphins h
SHddOSCBser d5. { OL dzd ydw o H| almostthe same growth rate up to the age of 2. At
MOBYOBRBd d MOAS Oddj Ish tejtsL t&| 3-4 the males and females began to differ in b
Hdzd dzO0 Isj dzO & fr]Od3ts ¢ B ' dzO | length; the body was longer in the females thar
L O Gstsilp te dzts iy ls ¢ Mmtsr e Odew dzO ML | males. This pattern remained constant in females |
hjMmisddzj Isdzj et oL teOMIsO. OH they reached the age of 5 or 6. At the age 6F |
B lsd3j YO dzfizy Is ,Mm-o Wls td ,d3ts s ,| growth was more intense in females than in males
mModHjlsj dz Miseatseo Ols! s Istsdj,q this age should probably be defined as the onse
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sexual maturity. The level of sex hormones was loy
the age 6/. After the females reached sexual matu
(ages 67), their growth rate became less pronounc
In most individuals it continued until the anime
reached the age of . At age of 910 (when their
body length reached 2458 cm and weight reache
175196 kg) females became physically matureme:
pared with physically immature females, they t
higher serum levels of progesterone and the lexe
mained high during the breeding season. After mat
the physically mature females gave birth to viable «
spring that grew into adults. From this poon, the
body length of the females continued increasing
the age of 22 but only slightly. However, even al
attaining 22 years of na
tinued to increase. For example, the body lengtt
female #1 increased by 55 cm betw@® and 36 year:
of age (table 1).

Males reached sexual maturity at agelk?9when they
began actively mating with the females. After attain
this age the mal esd ge.
what but were still high. The males reached phys
maturity at 1820 years, when their body length w
280291 cm and weight 23R40 kg During the bred-

ing season, male testosterone level range wal00(
nmol/L. When a physically mature male matedea
male, the female gave birth to a viable calf.

The Black Seaolphins are seasonal breeders, and
hormone levels in physically mature females ¢
males are high during the breeding season -(vtagt

through midOctober), unlike sex hormone levels
bottlenose dolphins of younger age. In winter, the
ma | e s Otergne levgle were low (table 2). The
was only one case of mating and calving in the e
spring (March), and the female gave birth to a d
calf. We found out that
els increase with the gestational age and vary an
the females at the same gestational age. The prec
females with acute medical conditions had lower-
gesterone levels. Based on the data on the weight
size of the Black Sea bottlenose dolphins and spe
features of their reproduction, we propose fiieow-

ing growth phases in captive Black Sea bottleno$e
phins. Females reach sexual maturity at agés $ix

or severyearold females do become pregnant |
some of them do not carry the pregnancy to full te
ending the pregnancy in miscarriage,sometimes &
newborn calf born by a sibor severyearold female
is too weak and the female may not be able to nurs
The bottlenose females start reproducing at age$9 ¢
and stop breeding at ages-25. The correspondin
figures for males are 157 and 29 years of age. Withil
this age range, if a female and male mate, the fel

IstemCdj oBdj

Csfdlsos " quddDLClsdSd. D



Bogdanova and Matisheva. The size and weight characteristics of the Black Sea bottlenose dolphin asé

B¢ d MOdytse o 1 Istsd3 o tsLBte| gives birth to a viable calf. The female is experien

dz" 2 Hjlsjdgr n. ¢ Od3¢ © dodsjnifds] and takes good care of the calf until it grows into
90jls HjIjder hO. adult.

v OBdr L d3j. dzg GAE® L di3j tedzr = R OtOCIsj tod Mis d SH dixf Isfj @inlgSdzs A Cdif] iz

Emazsesdy DdzOd &z 50
Table 1 Changesf size and weight parameteasa female obottlenose dolphin 1that were kepin theoceana-

iumfor along time

] Ot O3] Ists | tsHYear
Parameters 1978 | 1979 | 1981 | 1982 | 1984 | 1985 | 1986 | 1996 | 2004 | 2011
1 j16)) ®® 100 | 115 | 160 | 163 | 175 | 180 | 188 | 205 | 210 | 215

Body weight, kg

[ dzd dz© 1Isj | 199 | 206 | 217 | 237 250 | 252 | 253 | 255 | 265 | 320
Body length, cm

l sL cOfMmls, 3 4 6 7 9 10 11 21 29 36
Age ,years
[Jfwls sy deldf wedngd) ) sgsitaze 27) vOBdrtsj2Hdzd § L dzO Y dzd @
Month | Progesterone concentration (nmol/l, n=127) dq2 CBdyldseoydd fese
: Ctesod E ftesHkzCIlsde dzr n,
' 0,01 ol Odd dz
Il 0,01
M 0,01 Table2. Average values of concentration of a
v 0,05 progesterone seasonal fluctuations in blood wt
Y, 0, 73N0, 03 at productive, not pregnant femalesbofttienose
VI 0,37NR0, 02 dolphin
VI 0, 41N0, 01
VIl 0, 73N0, 12
IX 0,67N0, 02
X 0,08NO0, 01
Xl 0, 05N0, 01
Xl 0,01
sfdmse dmMy sdz' L 59 QRederenBes d Missydzd € s9  /
[BLO d.d., [OLtoMCOw w.l. 2008. RMMdzjHBe Odedj Hoded yd dz

sOydd IktcOo Bdtetso Odzdz8 3 2 & s B @M Efsdds O3 3dl] | sdZzOLCIsd¢ d.
stclzH ts9 , LogaSp fiMgLovskayaS.V. 2008.Research of causes of death of dolphins in the Black Sea and
bases of rehabilitation of the injured individuals. Pp.-332 in Marine Mammals of the Holarcti€ollection of

Scientific Papers. Odegsa

[drOdje 5.6¢. 1990. ¢dOddL &jlssHiBe sftjHjdjddY BrsL ttOfls
©OL dz 7 .20 ol 98stMCd] ki l-gd®sdigjnsisyde. Rs€ g . 10Ps L

tcOyd ts dzO ddf "HardZlzts of ydzd ¥ dBstemC d = Midhdtgv Y usAf HPBO@malysisof methads fér
determining age of maturity in cetacean females. Pp2088in Marine mammals: abstracts of th& Al -Union
Conference for study, conservation and rational use of marammals. Moscow]

Cockceroft V.G., Ross G.J. 1990. Age, growth and reproduction of bottlenose dadlpingngps truncatugrom the
east coast of southern. Fish@ylletin, 88(2): 289302.
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BoltnevA.l., ZharikovK.A.

Commercial use of pinnipeds in Russia at the present stage

All-Russian Research Institute of Fisheries and Oceanography (VNIRO), Moscow, Russia
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202 jhj ojHElmw fgsfrisCdEH
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o Bslsdzise | BsteMC dn dBdzy € s d L
o CEkffAstsfpacddsd s dzr MSdr Yy
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3 Mmodzpfg@y © ffipry HJ MW Is¢ Odzd
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Largescale domestic comencial harvest of pinin

peds has ceased about 20 years ago. The meair
son for its decline was the bredlwn of welt

established economic ties caused by the collaps
the USSR. The increased cost of fuel, terminatiol
state subsidies, unprofitabilitpf the large seal
hunting vessels and other factors led to a sharp
in the selfcost of the product. The result of ma
closures of the Arctic fox and mink cabeeseding in
remote areas of the North and the Far East was
disappearance of the minceatandbone market

the main product of the marine mammals obtaine
the time. The use of seal skins for leathndfur

industry did not pay the costs, and as a conseque
the harvest was abandoned almost everywh
To date, seal and whale harveasliemained only ir
places where it forms the basis of the indigen
population survival. These are sparsely popule
northern and far eastern outskirts of Russia, wh
because of serious logistic problems, it is often-di
cult even to deliver food ahmanufactured goods
Harvest in these areas is exclusively coastal, ar
usually confined to the coastal settlemer
In addition to the "traditional" harvest, there are <
certain ongoing efforts for marine mammalneo
mercial harvest in some wataras, but they cal
hardly be called a success. Gradually increasin
demand for livecaptures of marine mammals fi
use in educational and cultural purposes (keepin
zoos, aquariums, etc.), but in this case the take:
limited to the tens of individals, which by no mean
mat be compared to the fidtale "raw material
harvesting.

In this paper, we briefly describe the scope ofim
ern pinniped harvest in Russian regions and tlse
sible prospects of its developmel
Far East region. During the last decade the ma
area for traditional harvest of marine mammals
Chukotka. Among pinnipeds, the object of hunti
of the greatest demand from the local populatiol
the walrus Qdobenus rosmarus diverggndts last
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abundance estimate m® in 2006 totaled 129,00
individuals (Speckman et al. 2010). In 2e2011,
an average annual harvest comprised of more

1,100 walruses. It is noteworthy that the real dec
of the population is higher as not only family kui
ing communities, but ats the individual hunter:
harvest walruses, and to control activities of the
ter is difficult. According to ChukotTINRO expert:
individual harvest size equals to about 20% of
official statistics. Also during the walrus hunt, the
ar e fAun e dossendoe o anindal crushir
on rookeries and drownings if hunted on the wa
The share of these losses ranges from 30 to 50
the total removal. Thus, taking into account indiv
ual hunt and nonproductive losses, the actual hat
pressure on thispecies in the years 20@D11 may
reach approximately 2,000 animals per year. In-a
tion to the walrus, the local population of Chukot
hunts the ringed seaPlioca hispidg spotted sea
(Phoca larghd, bearded seaEfignathus barbatus
and the ribbornseal Phoca fasciata Compreha-

sive abundance surveys of these species in the
ing Sea and, partially, in the Chukchi Sea wene- ¢
ducted in the late 1980s, and their stocks werie
mated accordingly: ringed seal 130,000, spottec
seali 107,000, beated seal 250,000, and ribbor
seal- 117,000 individualsA j H ts figfjH jted988.

Since then, no fulscale abundance surveys he
been conducted, but hunting pressure on these
cies in the past decade was small. The average ¢
al harvest of ringed seails Chukotka in 2002011
was 3,800, spotted 450, bearded 1,100, ribbon
seals- only 7 ind. The ribbon seal is a pelagic dwe
er that rarely hauls out; its harvest is most effec
on the ice from sedlunt vessels; that is why it
coastal aboriginahunt has never been intenseyal
where.

Kamchatka. The traditional type of commercic
marine mammal harvest for the Kamchatka regio
the fur seal Callorhinus ursinuy harvest on the
Commander Islands. The stock abundance du
the last decade has remmih stable at aroun
240,000 animals. Most intensive commercial han
was in 1960199Cies, when annual take of 6,60
8,000 seals was recorded. In the last decade,
northern fur seal hunt has been irregular, with

take of 3003,000 ind. per year due the difficulties
with the technical support of harvest, quality ob{p
cessing and sale ability. Removal of ringed, bear
and ribbon seals along the Kamchatka penin:
coast is of episodic nature; the animals are takel
local people for their ownsg in dozens of indivig

als each year, but harvest reporting does not exis
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BzdBO M jNJEBHAEBS2 HEBBT Yin?

I fsmdjHdy j HiMWisddzsdj tee
GOdzd L Olpq Editftm j MC d A d +¢tsd
ftesdLotHdIlsmw dzj o Gz dzv tc dzts

1 02C0w. fsmdzj Hdzd &3 Y4 dz€ Odis -
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O bsd ¢ HdAv OBtsted e j dadzts
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f4jtelsder | ByddSd dzj zyls] dzdztsec
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dzse s dzOMj dzj dzedvw, o MitcOo dzjtedk
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Mte Hdzj 31 MM @

fdzj Hdzj § HiMwisddzjlsdj Htser |
5503 hs20882@@66 & 2009 ¢.
dzj MCtsdzr Cts HiMWIsCtso Lo jtoj?
rezedy fwdscomfd2médy MmMistko
dzi o jHEI.
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dzj dedz' &3 o dHBAZ Iss dzj dzj 2 1 j dzts

Okhotsk Sea.According to aerial surveys of th
1980s, the total number of the ringed, spott
bearded and ribbon seals in the Okhotsk Sea exc
1.3 million ind. The harvest aghed its maximum ir
1950-1960; annually 70,0000,000 seals of all gp
cies were taken. In 1971880, harvest comprise
20,00030,000 ind. per year; and in the 19@8,
when the sedhunting fleet stopped functioning
harvest almost ceased. Now, occadlignasmall
aboriginal quotas are reclaimed, and single seals
taken for scientific purposes. In 20Q011, acca¥-
ing to official statistics, the average annual take
all species has totaled 371 ind., varying from 8
1092 ind. per year. According the experts from
Fishery Institutes, the total removal of all seaé-s
cies in the Sea ddkhotsk, including bycatches anc
individual harvest, may reach 1,500 ind. per ye
but even with pessimistic views on the seal pap!
tions abundance in the basihjs level of harvest
pressure may be considered negligible. The nortl
fur seal stock on Tyuleniy island is an example ¢
long-term management of the fur seal use witl
controlled demographic structure of the stock. 1
current population size is abp120,000 animals. It
196Gies, the harvest peaked with an annual peec
tion of more than 7,000 ind. In the last decade,
removal is irregular and does not exceed 2,000
due to various organizational/technical and econ:
ic reasons.
Lake Baikal. Acocording to recent estimates, abc
100,000 sealsPhoca sibiricd live in Baikal. Only
traditional harvest of this species is allowed- /
coding to the Federal State Unitary Enterpri
'"Gosrybt s e+0l0, annualiramoval G«E
ume was a mean of 1,400dividuals. Meanwhile,
the expert estimates
this period vary between 500 and 4,000 ind., irtdic
ing this resource being a demand for a local pop
tion, as compared to ringed and bearded seals it
European North of Russit
Caspian SeaThe current number of Caspian se
(Phoca caspichpis estimated by different experts
a range of 111,00825,000 ind.. In 1992004, a
temporary moratorium on the Caspian seal har
due to the adverse condition of the stock wa®in
duced Russia In the past decade, Russia has ti
5,946 seals, from which5,503 in 20062008. Since
2009, only a few dozens of animals per year axe
ing shot for monitoring purposes. Other countries
the Caspian Sea coast do not harvest this speci
present.

European North Seas.Harp seal Phoca groe-
landicg) is the most abundant seal species in

I stehmtd]

Bdzj Cs5f SO h quBdsdDECIsdS (.

w8

t smic



Boltnev and Zharikov. Commercial use of pinnipeds in Russia at the present stage

yd fmodzj dzdzts fls ¢ sBdlsO¥ h dn L Higt
MEets L O2YO dhmydmdzy | lssfipts s
cOLBjte BJ ZbEBsteME st Mis OHD
COdz ftejorhOjls 1 dzdze ¢ dgs
fazzobdtlkze s t sfmdj 2 d 15
GSHdOWYW HtBrYyYyod (Merhji 10060
1950 c¢c¢. -j ¢cle9.80dL ' tBO ZHEPIO
Gz © GBH, 0O ¢ 2000 @G.-
40000. 42 yofm ftesd j &z &
B2 sfzdyydd ttshnd2h
die 0 fsddlsdyimMSd ®teBkMmdse dz
Lo jtej?2 o oBLEOMI cdkm O] didd
otslsdzr 7 dd3j dedes L Iss52 9 5L tc@ify
Hjtydoe Ols! HsMisOlstsydzlze tc jzd
Htsots?2 fHtosdiyr ifjdz 1 Istsdts o dts¢
9iyMedy LeojtesBBd 9 1 Otcj dzy
ofmMiets 200 ctsdzse o v oW
BesteMEs?2 LOWY L HJ M HtsB' 8¢
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ftotse dzj BOIsdyde" d3. v j 3 daj d3d
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White and Barents Seas. While the abundanct
ringed seal and bearded seal populations in #his
gion totals tens of thousands of individuals, the ¢
of the White Sea harp seal stock, according to
latest estimates, is more than 1 million ind.. T
stock is jointly exploited by Russia and Norwe
The maximum annual harvest (over 100,000 ir
was recorded for 1940950Gies. In the 198G, @-

prox. 70,00-80,000 ind. were extracted annuall
and by 2000, this figure had dropped to 3050
40,000. Currently, the harvest of The White ¢
population of the harp seal by Russians is nat ¢
ducted due to politically motivated ban on the-h
vest of animals undet year old (while only the
products obtained from this age group provideist
cient profitability). In 2011, the vessel harvest of t
species was carried out only by Norwegian sealel
the Barents Sea; the harvest comprised only

adult seals. Ringedeals and bearded seals are |
vested in dozens by local people for their own ne:
Control of this harvest does not exist, but it is 1
likely that this latter harvest may significantly affe
the stocks.

Collapsing of seahunting fleet, lack of modenpro-

cessing lines for raw materials to produce hi
quality highvalue products, the loss of most of t
professionals after the almost-g08ar absence of .
full-scale commercial harvest, make the seal har
revival up to the "Soviet" scale extremely pesh-

atic. However, in places where this kind of natt
resource use is preserved as an integral parit t
tional life style and is subsidized by the state,

introduction of new processing technologies n

df improve the economy of the regions, as part ef

raw material can be redeemed from the popula
for manufacturing high added value produc
The authors are grateful for the data on the stat
stocks and marine mammal harvest to the specic
of the fisheries institutes: A.l.  Grache
(MagadanNIRQ, V.B. Zabavnikov and N.N. Lukir
(PINRO), S.I. Kornev (KamchatNIRO), A.A
Kochnev and D.I. Litovka (ChukotTINRO), V.V
Kuznetsov (CaspNIRKh), V.G. Myasnikov, ar
A.Ye. Kuzin (TINROcenter).
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MmBLwYW2Mmise j dzdzOW HJ WlIsj dz' dzts fif Economic activities in the continental shelf (first of ¢
o Cdz¢ yovw o (jtolky Yy tej Hif4 minerd exploration, extraction and transportatic
fstelsdteso C 2 ftsdzj L dz" = d fCats) must be performed in a way that has least nege
dzwls' mMw f dOdd3j dz@ " d &3 dzj ¢ | impact on marine ecosystems. Hence, projects eng
BsteMC dd € dfpd'nigj dff .4 Isld @3 ¢ in exploration and extraction of minerals from der
AJH]jtOd dz" &3 L OC tsdetsd3 ¢ [ g -| nental shelf must undergo environmental assessn
Lje (23.11a10P96tetsj A4 tgjO including environmental impact analysis (EIA) io-¢
dzdw hjdzt Wser 7 d3j Misstetsy Hij{ cordance with the federal law on ecological exper
mMC ks LeMmf jelsdL Iz, 9 € dz¢ YO) no.174 FZ of November 23, 1995. The assessmel
sCteky O h ks Mtej HE ( [ dmd isq the possible effects on marine mammals is mande
Hy2Mlsoadw dzO0 ddatste ) CidsiH ddialzjf@- when doing this work. Usually, assessment consifst
sjdzt dzr 7 L dzj i3] dzlstse  IsOC d ~O - enumeration of marine mammal species that car
dIsfmw 9o fjtojudmdzj dzdd o d H § encountered in the place where the supposed dev
Clstster | dBsekls BT Is! 9 fls te j | ment project will be conducted and provision of rat|
AtsLw2fmlse j dzdzts?2 HJ W Isj dz! dzts fy| brief information on these species.

hj W .
okt s8N J2 JdvsLEOydd During the performance of work under the agreen
l "tH] tOBtls s HBGtso tstelz| between thevlarine Mammal Council and JSRGaz-
Bdzj S JlsOs h ddz3 d -dfj v fs’ € 4 @a promNeftdo, we developed a new approach to ass

[sEMCd) owhzjScfdlsosh quadddeSisdCd. 208



Boltunovetal. Mar i ne maumerabllitg assessment fo

r environmental appraisal for economic activity on theé

ftejHdztsy jdz fftej HinlsOo dzj dadz 2
EwviLoadisMmisd dwstemMCdn dgdzi € K
AL w2 fise j dadzats ¢ B st 45 5 flatzd Wday
Yyjo0 dBstew.

ment of the vulnerability of marine mammals to t
impacts of development of mineral resources in
southeastern Barents Sea. The suggested app
includes the followig procedures.

1Oy dzr 5 { sOfsds ©OB®BIST W ot
Uj2 ckffr 1Chmfjtwlsss, dd
©OBBlST M ©OMNEOstds Of d3risd
fqsOshdn o HOdGESE ©jdds
fMlsesdlsmy §& fdjHEsh j &z O

1. WEstcdsdtetse OdzdzOW e OB s Y@y d fi
9dHBE Slsste’ | dBsekls Brils! jg
Bsds ted cdsdzj . 1 Is @GsHls syfdefs for the southeastern Barents Sea inctutie species
1 Otcjdzyj o0 dBstew eowhdzd 19 (Table 1).

voOBdz. 1. Jr Bt oadHBe, ItjBlkshdn jfdechpd hrj szdusXkfipls o jdafdgOXzdhy j v
9 bsgsmistsydzets? yYyoOmlsd 1 O0tej dzyj 90 distew d o MftjHjdz dzf 7 t6C
Table 1. Ranging of marine mammal species requiring especial attention under conditions of economic activity on
the marine shelf in theoutheastern portion of the Barents Sea and in adjacent areas of the Kara and White seas

The fist important step is tiorm an expert working
group that has had practical experience of work
with marine mammal species in the study region. O
the group has been established, the further wor
undertaken according to the folling algorithm:

1. The expert working group makeslist of species
that can be encountered in the study region. Such .

s to d Is j'iQfigria’

1 d HSpecies
fr vt f1 w1l sst S [ X

[ ts tg@Ddobenus rosmarlis 3 3 22| 4 4 26 | 3 |218
1 j dzgRel@hinapterus leucds 2 3 3 4 0 3 3 |18,0
[ st ¢ s IErign@husjparbatys 3 3 2 4 0 24| 3 | 174
s 5z Y O ls @PhocazisEitho 3 28|16 4 0 3 28 17,2
| t6j dzczO dzn f) € (Etidca lgroedigndion 241 18| 3 32| 0 |26 24154
I j & 2 d{Preus faritimu 12 2 | 14| 4 2 | 18] 18 142
b J tols R dzj(Hilichoerus grypus 0614 1 2 3 1 12102
[ stef ¢ OW (Phoxakniz'phocoeha 04 16| 12| 16 2 12| 16 | 96
" fsC sdtsB ™ 2 (HypdsoodirSampgtatys| O | 02| 0 | 08| 5 14 | 84
[B' C dztse j dzdz'(Phocdsvituding dz! 06| 06| 04|18 3 1 | 84
| 15 tc EMBeggptera novaeanglije 0 0 0 | 08 5 08 76
A d dze(Batizenoptera physaljis 0 02| O 1 4 08 08| 68
| 6 j dzdzO dzn (Balapa msticstys 0o o] 0|04 5 |06 06 66
¢ j 2 gBaldenoptera boreal)s 0 0,2 0 0,8 3 1 1 6,0
[ Odz' 2 { ts(B&Edg®pstafetacutorostraja 02| 1 |04/ 14 0 14| 14 58
s 5 M O(BrCis orca 0 1 0,4 1| 0,8 0 1 1,8 | 50
1 O te gMbdodon monocerds 0 0 0 0,4 3 06 | 0,6 | 4,6
1 j &zs i3ts o H T 2(Lagepathyrithdistalbirostrs 0 0 0 | 04 3 06 | 06 | 46
M ts 7 dd@ystophorecristata) 0 04|06 1 0 08| 08| 36
gLrr1rr )1 ¢ KAVERAGE 101

s tod Is jiftdecfj o fyls @8 @g2deCriteria are listed in the table 2.
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2. Using the agreeset of criteria(Table 2), each of the
experts provides an independent assessmepadf of
thelistedspecies. Based on the individual scores assi¢
to the criteria by each independent expert, an ave
score is calculated for each criterion for each species.
average scores are inputted into a table (Table 3), the
column of which gives the total assessment score (T,
for each species. Thus, selecting criteria and assigni
numerical score to each of these criteria, we obtair ¢
mul ative score of speci ¢
TAS, the more vulnerable the species Next, an a-

sessment table (Table 1) is used to show the rankir
the species according to the TAS value, and the ave
TAS is calculated. The species whose TAS exceed:s
average value are the specieguigng special attention
The selected groups also not homogeneous. Belugi
ringed and bearded seals actively use the study

throughout the year. This area is important for them, :
provides them with feeding and breeding grounds; all
three species have a high ecological value. Then#tle
walrus has a special status: the analysis performed t
confirmed the established opinion that this animal is
most vulnerable marine mammal inhabiting the kot
eastern Barents Sea and the adjaqemtions of the

White and Kara seas.

3. Characteistics of marine mammal species. If the TA
of a particular species iselow average,only general
information on the distribution of this species in the sti
areais consideredIf the TAS of a particular species

above the agragethe characteristics of the main biglo
ical and population parameters of this spearesgiven

4. Determination of critically endangered regionEhe
first three criteriaf( 7 presence opupping (calving)
areas) {1 presence ofeeding grounds 1 i presece
of importantmigratory way} are the territorial criteria
As a rule, exactly these three criteria are used as n
criteria determining the vulnerability of a particulaes;
cies.If we juxtapose the known (or supposed) region:
the sea that are tidally important for the most vulnar
ble marine mammal species, we will identify the pla

where these regions overlap,ors@ | | ed A ho
necessary to define more exactly the location of tf
Ahot spotso and t he ethahg

animals which varies with the season, in order to t
these factors into account during the implementatiot
measures aimed at minimizing the negative impac
economic activity on marine mammals.

The suggested approach allows to provide gredxs-
sessment of the relative vulnerability of marine mami
species inhabiting the study region. The approach

dzts 2 EwiLoddssmisd. Clsts ff 1 help experts to make a justified choice out of a big lis
Btsdz htses MIdMEO odHBO species, so they could pay special attention to the sp
[stemSdj ddzj SsfdlsOs h qluddDeSIsdsd. 2D

agia) £ dadf df 1s10% 8 dfts ¢ f weid ) Y des
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YyqoOdz desets dzji 6 Olsdoe dzse ts | economic activities.
AntsLwW2fMmlse jdzde’ d3 tso tsj dzd § of3

vOBdz. 2. stdlkjtedd Hdzw tyjdbd viLeoddtsmisd &BsteMmMt dna
Table 2.Criteriafor assessmemfmar i ne ma mma | t® é&ithopodenicfactarb i | i t y
ID s to d Is § t€dtefia ‘ {f dmMOdzed j , Descoptindz' Valdes

fr v owdudd & mls H J3)dBupng (salvidgareas(0B)

01 otcj 6 ddajdA) L d3dzts ) r® pupginy (calving) in the region

17 j fyls ) dzts o OEEE @, BlsO L d3dztsy P TSt g dzff ez f f d) & 5 8 Rl thelasare
rationales to assume thptipping(calving of somepart of the populationis possible

21 o OL d3dzts ¥ | 840w d 1§ @ Tiflssdi@vdz(c tedz df f d) iensroraft of the population is
giving birth in the region;

3i 9 Oy dig Q2 BHdg'Is 5t tsHp ks § dzd/ramfry pupping (calving) areas are in the region

11 |1 Odzd dap g & dzted2? & (B48)a Presence of feeding grounds-g)

Oiotcj ¢ ddaidzjtf tc s d fyr Bne Edsingiz@®erégim

17 j s M dzts 9 OO, B0 cgQiistiz dzv (g dedz §f § d) B ts 8 B thgredare ratio-
ales to assume th&tedingof somepart of the populationis possible

271 dzO cdzjdz dz0O y d g P GfflsaifsR dz(e edz df § d) tonsreoCpdit of the population ieeding in
the region;

31 9 Oy dig Q2 K£dF tc d3dzy talgdevd/ rimry feeding groundsare in the region

1 |10dzdydd o 0ydz m of3d G tcB) Fresende ofmigtatorg ways-& O

0T yd ted L deqd este@yla] sdzdz” § f e chigrairy wysinshie egion Is

17 § s i dzts o Oz O, Bip] tagijLc s dztc @ fffls § 2 dzfc el § d)ueheredied

rationalesto assumehat migration of somepart of the populationis possible

2iyjtejL twjedtsds ftesatsHWIls d3d ¢ e Oy s daedz’ rpinofplrtotthe y O

populationmigratesthroughtheregion

3iud WgjLe § tedzr sy dzemdfd ez @ iz d Is J @R 2 dzle ez d § 6 s

considerablemigrationsof majarity of the populationare goingthroughtheregion

gl |eCtsdzr C58 MjLBdzse © cetsHbE od4H Jtedmkzlsmisokjls o to

Numberof seasonsvhenappearsin the area(1-4)

sst|sOlsjc itd®f &z © 4(0-5) /Category in the Red Data Book of Russia%)

1 0Ols;2= ¢50I8 £ 0 £0B £0O0Mzj=91lsst A = 0

Category 1 = 5; Category 2 = 4; Category 3 = 3; Category 4 = 2; Category 5 = 1; not in the RDB =

Cu |1 Oy dztsHndew € ts ) d frpdsid a3 (&-8xBImportance for the region ecosystem-8)

CCMmY | tslydz@TG@ed ) 3Q Istsd @ OC s d fgls § df Fda&t assessment of the

considered species ecosystem value

lided L $l@w2i tc i H/daedium3i o ' M s/highy

It | { Mme s jtxlgdc]d t&-8BOccupation of the region (B)

lieaMmistcj 9@ Is iip® y d Ig P bydsjdatsdl sdg@ceuronly in smallpart of theregion
21 sfmo OdHo8DYts | ¢ d/satzPies up to 50% of the region

3isMme Od=lSOY 800%ts § ¢ d/aizPies 5AL00% of the region

q
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RMfsdz LseOded] G JjdzgjIsdy MEts2 dHJ dalsdW d¢
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2WWFt sfyfndd, [ smce o, | sMipdw

3. uBojl s BsteMSdd Bz Stsfdlsos hdh, [MieO, t shifdw
4., | tMmMizHnOtemlse jdadzr 2 ftodtetsHdzr 2 LOYtseo jHdzdS ¢ [Mistetse | t

Boltunov A.N*3, Nikiforov V.V.?, Semenova V.8.Ovsianikov N.G', lllarionova N.A!

Genetic capture-recapture for polar bears (Ursus maritimus) study in
the Russian northeast

1. All-Russian Research Institute foatNre Protection, Moscow, Russia

2. WWF Russia, Moscow, Russia

3. Marine Mammal Council, Moscow, Russia
4. Wrangel Island State Nature Reserve, Russia

Jtekff O Mfjydodzdmisse f s BHj-{ IUCN Polar bear specialist group distinguishes
dZzsets s L O [ ntOds 1 ted tstsH ' | subpopulations of polar bears in the world numt
Hydi9 MmMesftsflkzdvyd?2 1Ilstet ing 2000025000 (Obbard et al. 2010). Quality

LSy jelsdy B8 5RHROOB EaHERGETRI.
2010 . wbjtfjdz dLEzuyj ddshlsd
tcOL dzOW .

[BiI jCltsds dzOh d~n
Odzw M€ d dzf S O Ttz dets b dzv \ dzOdi-
dzZ . [V OtjOdz tOMmf sdzts )i juds ¢4
d tshfmdd. [Jj3xHE dOMddid fifs
odlsjd Mo j dedetsj wts¢ dzOh j dzd j
Lss?2 BN j2 MmMeefsflzdvydj?.
i feshistOdhlse j zzOw Mlstelz § Isjz-
i d2 Otej OdzO depihi§ Ssfsdgfi§Css 2 Mk B 4
Hd dzOd3d ydzr 2, ylsts Bk Mdzso dzgas
dzrn 7 dLdijdzgjdzed?2 dzjHtser s Ekfmd
(o jMmds?2) ¥ dzOvW cteOdedy0® dzj t
Ijeddesotsd fesddaj, O o jf-
dyznitsHdls € fodfsds Md' &5 ©O

YESslsmS Sjsydgsidsj ¢ Stedidetsj H oozw
Bdes e siIsr Mw ydz' § ¢ BSdobepudzegsmaruds
&ZzO Bjijtjeorn dzjyBdh OR, or i
dzj tc f(Phoca hispidd d d3tste$ ts ¢(Brignath@s
barbatug, or Btotsfmr &ZzO Bjtej e O
ofmMj 1t ftedbwedoOjls Mm¥ HOj -
Hso OV BMisOdkssa CO. 1B tJL S
O Mmjojte YtodotsHdls ] dedatsdsiz yy
My sflzdyydd, ¢0¢ d&ddd dBizds
1. [dHejHd, flsorhdjhy dgo

knowledge about different subpopulations var
| considerably

We study the Chukckhlaska polar bear subpop
lation i one of the less studied. Its range is un
jurisdiction of two countrie§ U.S.A. and Russia
There is theAgreement between the Governme
of the United States of America and the Gowve
ment of theRussian Federation on the conservat
and management diis subpopulation. One of th
key questions is spatial structure of the subpep
tion. In fact the range is very dynamic because
wide limits of seasonal changes of ice condition:
the region: m ice maximum season (spring) dou
ern edge of sea ice cover is in the Bering st
while in ice minimum season (autumn) it retreats
the near North Pole area.

dimfdjHse ©

The Chukchi Sea is very rich feeding habitat

polar bears: pacific walrugOdobenusrosmaus)

crowds of many thousands on coastal haulo
high density of ringeqPhocahispidg and bead-

ed sealgErignathus barbatus stranded cetacear
1 all of these constitute strong attraction for pa
bears when ice cover is favorable. However ra
seasonal retreat of ice to the north leads to ac
disintegrationof the subpopulation to at least thr
parts for a half year:

HEZ¢h jets d HsSBWGOL tS9 Odzd v ;
2. fdHejnd, EAsHWhdj dO
Bstems dd dz Hsd3;

3. [dHojHd, o' MOyde O djMmY

1. Polar bears that stay the mainland coast unt
the next ice formation;

2. Polar bears retreatimprthwardwith ice edge;

3. Polar bears landing &rangellsland.
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42z ¢ d g9 j SO fts Bstem <
(FL0ACO00742. A j dz! foghfs@® L s9 Ols-
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94 HJ2 HAv JLiyjddY 1 dsdys
Odzw MC ddzemME 52 M s zdv ydd4 ¢
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J
fls
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dits
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o d
&t

I © %

sdyd M¢ts2 dHJ dzlsdW chQthﬁjdzisaxm’
dzj ¢ §sdsydlsid df cjLbzd Is
fteso § HJ dedz n fmsadyfnlsdzts o tp-
sOoshdds d 1 dsWsems ddmisdlskzl
1L Cdzsedui MSda dMmMmdzi His9 Odzd 3
2010)B " dzts ff sC OL Odzts Ylsts dr g -
Hj2 dBtsyjls BT Is! afHszszO d 1
L O.

]l tOBtslsOR 9 ©GOWRRCOR HBGEBO KA
A d f ted dzv dzd Zyomlisdj I
d mipdeje Ols j dz2 MS d2 ddemisdIlskzls R -t
ftedtetsH T ) d LOYBojHddS ¢ [
§ J dedats 2 LOHOYJ 2 fesj ClsO@ v
Bdtsdzsedyd M¢dr GBtOL yse tsdz-
sr, MmMBth jddzr 2 BMisjos?2 ots
cdBh drlsdgdd.t 1 sdzzyj dzdz" j (sBt
dmf sdzr L ts9 Ols Hdzw tsfftcj H ] ddf A
¥ ydd d Hdv ftddjdjddy ¢j
¢capturerecapture .

103 B" dz StecOdzdL 59 Odz B 516 -

Uy dedj 5 B Misde’ =y dlsj dig Qs sl

stezHdzad Ctso fsdzw tcdz’ - s Odzydf
IS HT d mMkktkzHndzdS e L Of 59 j H
Nd BOjtedOdz MsBdteOdd o & H

e SO 5 BstemCdd ddj S s dlhk
{02 6d dMMmdi Hse Oded ™ 8¢ gz @

sltOdzej d&zv d eotfMlssydzkzy YO
fs iy ). 1 dggd5 o Hjdzw?t
SBOL Yytse :
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Because of this absolutely practical questions
raised: is there separation betwee fic 0 a s
ipel agi co b elentifd Chukdho Bes
drain polar bears from adjacent subpopulatior

1 Polar bear mating occurs in sprihnghe maximum

ice extentseason. If in this season the Chukchi ¢
hosts polar bears from different subpopiolas the
management of scalled ChukchtAlaska polar
bear subpopulation has to consider this.

To answer the above questions cooperative prc
of the Marine Mammal Council and the U.S. Fi
and Wildlife Servicg F10AC00742has been init

ated in 2010. e primary goal of the project is t
use broadly collected noninvasive samples fr
polar beargo understand spatial distribution tpe
terns The idea of the project is based on posit
results of the pilot studies performed by Mari
Mammal Council andBioforsk Norwegian Institute
for Agricultural and Environmental Rearch
(Svanhovd, Norway (1 s dzls Eddast®2010: it

was proved that DNA can beolatedfrom polar
bearfeces and the matrix can be used to ident
animals.

All-Russian Research Instituter Nature Prote-
tion (Moscow, Russia) and Strict Nature Rese
AWrangel Il sl ando al s
ies under agreement between the MMC and |
FWS. Initial task of the project is to collect biglo
ical samples from polar bears by noninvas
methods feces dropped hair), and from found die
bears. Obtained samples can presumably pro
materials for genetic ¢ a pt @ ¢ & papproach
and for understanding sex composition of thi-s
population.

We have arranged collection of the sample®lv

ing people from coastal settlements, staff of pc
weather stations, inspections of nature protec
service and thé Wr an g e | Il sl ared
serve The samples were also collected by memt
of field expeditions organized by Marine Mamm
Couwncil and All-Russian Research Institute f
Nature Protection

The study area includes Arctic coast of Chukot
Wrangel Island and eastern part of the Yakt
Arctic coast (fig.). Five primary sampling areas
be distinguished:

1. Kolyma Bay (eastern paof the Yakutia Arctic
coast and the Bear Islands);

2. Western Chukotka;

3. Central Chukotka;

4. Eastern Chukotka;
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I sdzszdzs R M suiAs L 50 Odzd § G §

dzj Is d Wydige te12dzvd HjL dglsu Worfoweé B j dzr A

5.[.] tOdzc j dzw

| 5. Wrangel Island.

t df)p 02 glgmdzj H B[
L dzOouf tzd 9 | alg jdgr.fr
Fig. Study area Legend is ®-
[OCTeHe SRS CE e plained in the text
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1 P jtedR@09 s 2012 cG6. 9  tg| During 20092012 total over 150 samples we
MeBtOdz Bsdzj § 150 BBKOL ytse . | collected.
ltojdd@geh j Mseatsdz dMmYf sdz! L 59 Odzd Main advantages of usirfgcesare that they car
oL @Iy desmis! § sdzzygj dzdw dBBOIs § | be collected on vast territories yaaund; no
fteOSCIsdud MS¢d Stlkzedztse sH d ydzt] -| special permits are required for sampling
9 dzj C Olsj dz' dztdpdsiigls ¢ ( H w=fijdshiiAAfls fiyls © ¢ transportation. However some disadvantages
f sz yJ dedwvw tOL ey " jdedw dzO MmB.| also present. First of all this samples requi
BZOlsjtedOdzO j Mls: d ®ftj HJ dzj ( certain conditions for storage and transpartal
HsMisOlstsydes dzgj f tesMmisr j [k fMmdztse| them to Moscow for further laboratory gr
hji?2 JijteimrdzCd o [ sMEoelkz Hdzv|cessing. Under present day logistic conditions
[ sed Mm@ COsMMd2 MEsd3 Mj oJ tej | the Russian North it is quite problematic tep
BOjtedOodz tsIs flsjted ¢ Oyd Mlise ( servethe samples quality.
gBtotsh jdedgr | tsMmisjoer j o tsdztsmrts- Droppedtop hais (with ahair bulb containing
asdylz, MsH j ey O 28 dzj 5B ~ tSH d di DNA) are much easier for storage arahspora-
LdzOydlsj dzt des ftetsh j RtcOdedlIs! tion: they have to be stored in dry conditiol
dr HtEY Ols o Mo da EmMdztse dJ 4 Comparing tofeces the hair samples have tw
@By ZsOBd, E MBtste® h jtMmlsd Mmiz| main disadvantages: considerably lower asa
Ld&z2Oydlsj dz' dets o3 dz# " OwW H tsfls BY bility and necessity to receive CITES permits
AntsHddBsMis! f sdzzyj dedw tcOL tcj h| abroad transportation in case of joint studies v
CteOdzed yke o MdzzyO©J dzj 5B A t5H dddy colleagies from other countries. We practice t
dzjeORd. [r ftwdd3j dgv j &3 H e O 1 primary approaches for collecting such sample
1. 1 sdMm¢ hjtemisd, B tetsh j dzd 1. Searching for hairs dropped by bears natur:
1 Of ted di3j te, dzO dzj ¥ € ©n dzO B { { Forinstance on bear beds on the coast, on p
Btejydzr = fMmlstetsji &, BtSYSs ©a d | walls of constructions on the coast, barrels, etc
2. 10 MiJdydodz dzr = dhairdesp§) v dz| 2. Installing special hair traps. These are bart
ftoj HMdsIOo s 52 SEteO) HJ ded ¢ wire fence around remains of large mari
aosCtelke tsMisOdS 59 Ctokzf dz" = d3t mammals (whales or walruses). A polar bear
ddzd d3tstey) . [ JHO JH! d3tsy J Is g easilyoverstepthe fence but it leaves he sampl
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beOCydd. 1 0Rd tflsdddLd
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on the barbed wire.

Laboratory processing is preparation of thes:
ples for DMA isolation and further analysis. W
use Stool DNA Isolation SpinKit to get DNA
from thefeces Phenolchloroform extraction was
used to isolate DNA from hair sampl&¥e have
optimized analysis conditions (in particulan-

nealing temperatureregime was pickedup; hy-

bridizationtemperature was reduced).

By present time we analyzed 3&cessamples,
45 hair sampl es and
samples sex is determined: 22 males ande2t
males. Thus there is almost equal sex ratio.
loop area is sequencéd 36 samples. It is foun:
that two samples collected in different plac
belong to one polar bear male. This fact supp
feasibility of using noninvasive samples foe-c
netic capturerecaptureof polar bears.

5o GRefedmen8s d Mistsyded S s/

1. POwclsfOndzj g 8 .20103 JEhHYy s Esafo-i .
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s QRbiLdpe Aldd, HI&enova N.A., AarnesS.G., Wartiainenl., Nikiforov V.V. 2010.Pro-

spects of using genetic samples, collected by noninvasive methods, for investigation of pofaphbksion
structure Pp. 7881 in Marine mammals of the Holarctic. Collection of scientific papers. Kaliningrad]

Obbard M., Thiemann G.W., Peacock E., DeBruyn T. (eds.) 2010. Polar bears: Proceedings of the 15th Working

Meeting of the IUCN/SSC Polar Be&pecialist Group, 29 Jufge July 2009, Copenhagen, Denma®&and,
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C o dzww fryu sBr ydzr d3 o d H ts dgz-| The beluga whale is a species commondgurring in the
G0 distej 2 ( sdzj 2 dzj dzB § to| Sea of Okhotsk and the Bering Seadzj 2 dzj dzB B
oty BJj dZER O toj H G t5 -LoChIe1| 1964). But beluga whales are rarely seen off southwe:

feBjtein! v (diztslstf itcd® I coast of the Kamchatka Peninsula and are almost never
dzd ¢ sicle Q9 sfistsydzts¢ s, Uy Is 5| off the eastern coast of Kamchatka, which indicates tha
s ted HJ dzy dzdats 2 G J 56 teOW dsy Sea ofOkhotsk beluga whale stock is geographicallyase
BsteMC dn BJ dzEn 8ls B | dzlzfz-| rated from the Bering Sea stock and the Arctic st
Cd (f jdzt dgdStso 2 0dRQjltgd detsrifll (f J dz' dzd0DB. dHowever, the possibility of existence
Hjdzj ded¥ lsHj dz dz" = s [z| separate stocks within the Sea of Okhotsk has beentdi
Bstew HB Mdr st tsfMls Oofid ed. Analysis of allelic distributionsf microsatellite loci has
ftojHJdzj dgd™w Odzdzj dzj 2 dBd ¢ shown that beluga whales that form the Sakbatimur
ftsC OL Odz, st ®Rzichd s 8z summer aggregation and the Shantar Islands sumgae

y
sOtemMStsets dzjlsdzdre MmME s dzj | gregation belong to the same populatignL(™ € §a ©

(Heta. 7, & tsdze@fm I this book). Of even greater interest is the issue whete
Btsdz hd?2 ddalsjtcjm 1 toj H fgls| luga whaes that aggregate in the abawentioned sites an
totso Odzdztsmisd Y do slsdz" = 4 Ig isolated from the stock summering dffa mc hat k.
dzj Iszs h dn Z BjtjGetse L O| coast Although the Sakhalihmur summer aggregation |
HoO 1Isdrmn ©WO2BdO d tOL Hseparated fromth€a mc hat k a6 summer agg-
Yy o 1000 ¢ ds, L d di3ts & € (| gation by a distance of over 1000 kime fact that Sakhalin
M ojrtcdis 02 sdzOR dBstew  ( tetg | Amur stock spends the winter in the northern part of the

¢cts ftosmdz] 1 f OO deqfv H to. 2 0 of Okhotsk (as was indicated by satellite tracking dat
ftoej Hf BdzOG Ols! oL di3tsy dzts@H z § O H t62010) leaves open a possibility of the enco
dzdw 1 ¢ CORYOIlsi§ if jdzézd @ | ters and mating between the Sakha&limur stock and

Kamchak a 6 s w esttk ducing dhe winter and sprir

rdv syjdSd Mmisjyjdd cjd o0

BjdzEr [AtlMiset dRtY, s
Slsdesh jdeds € BJ dzzen Od3 Iis4 To assess the degree of genetic isolation both betwéel
9 jdzd tyjdtbkz yoOmistsls o fhlg ferent groups of the Sea of Okhotsk population and betv
&izd B CtesMOIs j dzdzd Is dz' A dz| the Sea of Okhotsk and the Bering Sea populations of
DIl r FCB4, DI r FCB5 d DI r |gawhales, we estimateallele frequencieateight nuclear
417/ 418, 464/ 465 d 46 8|DNA microsatelite loci: DIrFCB4, DIrFCB5 an
uBtt BOLjidOwO f o S DIrFCB17, EV94Mn, 415/416, 417/418, 464/465 a

9, b LOfOHMGSGSE f B8] g 00469

[sEMCd) ooz Scfdlsosh quadddeSisdCd. 8
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e sds dzd BOdzj . 4 sdz h g dziyk
BjssHsdR HJMsOdzyd ts dzdzts 2

Samples were collected in the Sakhalin Gulf, onKhm-

. - 4 Cchat kaobs,amdnstte Aradyigstiary. Most of the
ES[T]ILSJSBISS o atcLlsWalsf C ! %; 1155'1*[55:225 samples were collected by the method of remote bic

. . . @ sampling. Some samples were collected from dead anit
gzté E.I.Efé ﬁ]ufr]é d3‘SGhJJ_d$§ %i&i%ﬁq, ¢ q Uniqueness of biopsy samples was identified by genc
ing. Gender verification was performed by PCR, using

]Ent: E L%OSEI Zéo OISSO)Q. ® ti,décg;é% f:]slg_ method described in (Rosel 2008he number of individ-
& o 'Ls OB dz 1 Ad O ¢ 0y als, the years the samples were collected, and gender i

ty are shown in Table 1. Diversity indices for all loci ¢

Hisdlz dL TazsB@Btzs 2. shown in Table 2.

t 02 tsdz / fipeatitys © ] BHT i1 |de/ go9fj

years nr |total | B tstE@ def yJ fgls o

vOBdz. 1. 1 O2t

8 On Odzd dzfn &/ §akhalin Balzd o 20092011 [ 29|24 |2 55 OdzOdzd L d te s 9 O dac

1 Of OH dzOW [/ ¥/&tym KemEh@tkal 20102011 | 25| 7 32 Tablel. Localities years

b dzOH " o ¢ o AnadizdEdy@adg 20102011 |57 152 74 andsamplesizes

vOBdz 2. tOL&BEBgEOSHPIs Pdedzg zgz? = dzts § 2 Bs@ 2 o Addsig| @ fipdetS O B j dziz
B4 Ud dedz’ = HOWzEG Edrlp?H O 3" 2 Etetso j die-®y ¢y RS % sisdadisdy; cJIs,
G SlsdatPidstefts o § dz' L dzOyqd 3siisd 4 ted §f Y 4 geliz) dzeps OPmifBlg aigiclsan s o1d v 1o
fMdzj Hdzw v MistetsC ©: HdzW YydmdzO Odzdzj dzj ? ftedossHdlsfijv dm Mz dd
Miej Hdzd § L dzOy4d dzd v .

Table 2. Allelic diversity of eight microsatellite loci in samples of beluga whale from three localitiesukider
of alleles; Hoi observed heterozygosity; Heexpected heterozygosityi Btatistical significance level forse
cape from HardyWeinberg equilibrium. Bottom line: a sum for number of alleles and means for heterozygos
ty indices.

ItS(‘:IZHOEdeq’dzfrjilq’Ié 1 OF , sOd3uOlsQO¢dzO|:|ftefr]Qq’2 dzd|
Locus SakhalinBay, n=55 W, Kamchatkan=32 Anady©OEstuary n=74

Als | Ho He P Als | Ho He P Als | Ho He P
Ch4 10 | 0,80 | 080 | 066 |7 068 |078 |[008 |8 081 |0,76 |08
Cb5 5 0,71 | 0,66 | 058 | 4 066 | 058 |[095 |4 0% |06 0,67
Cbl7 |8 0,72 |0,78 1076 |7 081 |077 |[098 |11 |02 |04 |018
Evo4 |4 065 |0,68 | 024 |4 068 |069 [040 |6 081 |0,79 | 0,71
415 4 0,74 069 | 069 |4 075 |0,74 |097 |4 062 |0,72 | 017
417 8 0, |0,75]|017 |8 078 1081 |[005 |9 0, 1081 |025
464 3 041 | 050 |004 |3 039 |06 |001 |5 04 049 |014
468 5 053 |06 |004 |4 055 |066 |010 |7 064 |0,75 |011

47 10,67 |0,69 41 066 |0,71 54 | 067 |0,72

V cOdOH' tMCdne
Bstem ddide,

¥ do tslsdzr A5 Beluga whales from the Anadyr Estuary populat
slsd3j yd des B tsdz' ! had a greater number of alleles at most loci

Bsdz h ddzfls o Qlzjdgs Sy tos B ts drj -
dzdj YsCOLOjdzd tw©OL dstsB tcO
Bstew BBd Mjji yYydmdzs Odzdzj @z
FnOdzddmSdre Bj dzzr, 5 H dz0 ¢ ts5-
Ldetslsdzsmisd k2 Hekrs GrRBlstsd
BHCde.OQISE)r.

ofj B3 sk PdY 1s i3] WS-
lsa;tsdzf' slsdzdydw o yoOMmls

Is
kOBdz. 3), ulsts MmodHjlsjd
oL dzr & tjfesHkzClsde d & G b

somewhat higher mean diversitgdex values thar
beluga whales from the Sea of Okhotsk populat
Comparison oflifferent groups of the Sea of Okhot:
population showed a greater number of alleles in
Sakhalin stock, but mean heterozygosity values
both Sea of Okhotsk stocks weadmost the same
The highly significant differences in allele frequen
between three sample sets tested (Table 3) shc
that three stocks belong to different populations
reproductive groups).
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I stedMse @ yg deftd. o dzd W dzgd v ¢ j 5C e OW d UM 5% j flzj sy gk RO tsfig lasjintts B d

ltod 1 lstsdys ktotse j dz G j dzj Is d@y Moreover, the genetic differences between the &a
dzd M sets LOdzdeo O Hudssexsdoftsdlinst ock and the Kamchat
SsOBRBYOIsECd tsCOLTr 9a0jlIsmw H OB even somewhat greater than the genetic differel
9jde lddyd?2 ¢SO0dkyOIlsmS d &g between the Anadyr Estuary stock and the Karac
Gt dzd 3O dzO kads west coast stock.

¢ dzOdzd L B stsHisd3 € dzO ) IsSirtxtine| Using a clustering method (the software Struct
2.3.3, Pritchardet al. 2000) sO¢ Y4 BB 2.3.3, Pritchard et al. 2000), wenfomed the exis
CGllsjtotse j dedetsmtss N p2 {f fipis &1 5 @4 ence of obvious heterogeneity of the entire unive
ZzdL dekzj BOY o BStE O MM B W2 set: there was a higher probability that the sam
dIsmw  dz0 IstddP, ( k@ Qjedzdf 30 6 | being analysed were divided into three groups |
3537, 2), dzd bnR=dz8 6 GO, 3H)e jc &t log probability LnP = 3537.2) rather than two (LnP
dzj dzdzOw Gilsjtes@j dedetsls dz@ 73600.3). The heterogeneidirectly correlated with
M tstc© GiBEIzZAHS oteffCQ@dIweQIs ) ¢ @ { the sample collection locations. All the three sets
dzddmS¢dje BJdzad tlsddyOts s, samples (samples from the Anadyr EstuarymkKz
dzets s+ ¢ slsdzj i dad v dd3j dzdets |chat kads west coast, B!
(tedfm. 1) . ly high probability of belonging to their own stoc
(Fig. 1).

v OB dz. 3dWsyCde@Usjjdedw ( &ZOH HJOGBdZOdz! ¥) d ke jdz fglsOls
RzOdzr 8) fHtod McOodzi dzdd o' BtstetsE s yYyOfmlstslsj oMmistej yo

Table 3. Samples pairwise FSTs (above diagonal) and statistical sign#itewel (below diagonal) for the samples
comparison by frequencies of eight microcatellite loci alleles.

t O3tsdz MBEStLO 40On Odzdudz®& | QFf OBYC ¢ dzOH T ek
Locality Sakhalin Bay W.Kamchatka Anadyr 6 E
¢ On Odzd dz®) &@akhalin Bay  *** 0,06768 0,07422
1 QF O3y OW.Kanchatka 0,00000 ok 0,06556
¢ dzOH " te < d AnadipdEdgGadyg 0,00000 0,00000 ok
K=2 t dfm. 1. 1 jtEwvisc
1.00 dzj y desfilsd thss j s
0.80 Bste£d6 ) ¢ GH
~ (8=2) ddz

0.60
0.40

S

sjlduimeédn @&
OfmisfitieHsjpdz: ¢ Ad
CPRI,BDB®OO0 toj ff
Ady MBLd® ¢
On Odzd dzf € di2 OH @«
detsy fsBjteiy! [ ¢
o dzOHT & d2 dzd d3¢
Fig. 1. Probability of individuals
of total sample (n=161) to belony
to one of two (K=2) or three
(K=3) hypothetic genetic clusters
AdmixtureLOCPRIOR model,
500000 replications. Sampling
localities: 11 Sakhalin Bay21
Western Kamchatka,i3A n a d
Estuary.

BlcOL 503, fted lsfm@&4{ Thus, despite thabsence of obvious geographicdd- ¢
n of Witjt@QHdzOR  J H d ¢ stacles between two stocks inhabiting the same Se
s?2 BdzdL sMmiIsd tcO2ds| Okhotsk and despite the possible nearness of thaw

[sEMCd) ooz Scfdlsosh qluadddeSisdCd. 28
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GteOyd?2, BZBiyHE Holkzdw G tel
Bstcw fBSHHjtydo OjIsmw  dzj j ¢
e 2 sBtMtse dzj dzdzts s d , ud

teOL HJ dzj dedzr 3 ff st &z dzv yd W aixe
Bstej 2 .

] Oy dzs lsdsjlsdls: , vyt f§id

d MO®ssE MisOldmisdud mMéd H
btcj &3 ©02cdzOR] MErtcOd O}

¢t ke jd sddyd?2 MHod
(Fs£0, 08046) ©COL' 8 O] Isfiyip -
Bs§L L sdn Fee®, sasm2 )(. )t

LOf CHGAZY OIs ¢ s3] o H iz s BOdHERG <
COoOlizd SOCYJ B dOttlzy do OF Isf
) Yyofmlstsils ©n o flistc | YFOHOM3SEH)
P=0,019 , 9 Ibts otejdw COC or
4 On Odzd dzl €@ s L LO dgddzOH T te fij &
sdyd M¢d GSHStSHD .

ltod dMisd Lo Oddd of s e
dzj dzdetsls! MOBSE € OBYOIs MO -
nOdZzd dZMS sEets L Odzdoa © dzj o O!
L Odets, CRstlf jotgaid dzv jls tOL dz
Co¢ Ml S lsdsunjls sde@ dedl dz) O -
Yy dzedj dzscOtedW 30 o jtosvWisd
Czff O (¢cOdZOHT M s2ABP=
1059, 9 {(mREIISO=R2 ,d2 f§ted) ,s =
otejBY COC ftod OdzOdzdL j 1A
v B tMtss dzj dzdatstiist fnPs TR#49,6
fted snRE12d485. 4 Htd. s=2,

tering grounds and migration routebese two stock:
have a level of genetic isolation that is as high as
level of genetic isolation between the geographic
separated the Sea of Okhotsk stock and the Bering
stock.

It is of importance thaseparateanalyses for males an
femalesstill showed statistically significant differenct
between the three areas tested. Although the leve
di fference between the
males and Sakhalin beluga males was two times hi
(Fst=0.08046) than the level of differenbeween the
Kamchatka and Sakhalin females (F6t6372). More-
ver, there was a significant differencealele freque-
cies (Fst=0.0356 P=0.018 between males and femal
of the Kamchatkads west
no genetic differences betwesrales and females of tr
Sakhalin Gulf stock or between males and females o
Anadyr Estuary stock.

The clustering method did not reveal any geneticais
tion between females of
stock and females of the Sakhalin Gulf stodkh@ugh
we have already mentioned that there watedistically
significant differences in the Fst valjidéstwo groups
(the Anadyr and the Sea of Okhotsk ones) had thé r
mum value of the log probability: LnPE1059.9,5=2

and LnP=i1062.2,s=3, Fig. 2.However, the analysi:
of males by the clustering method showed isolatior
all the three groups: LnP¥2449.6,s=3 and LnP=i

2485.4,s=2, Fig.3.

tdm. 2 1 jteaw
dzj Y desfilsd s
MOksS (n=46)

Hoekr (s=2) ddz
cdfslsjbdui Mécd
medn zOMmls jdts s

Fig. 2. Probability of indiwil-
uals of sample of females
(n=46) to belong to one of tw¢
(K=2) or three (K=3) hyp-
thetic genetic clusterddodel
and localitiesi see fig.1.

[ d&zv ftoj HMIsOo dzj ded W

s Is s d3| To understand the possible causes of the isolation,
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9" wodzj dgdzOw tsftse j dedzets s , | ther research and large sample sizes are required.
dmmdd Hise Odd™ d ko] ddud da The researchwas done under the Beluyéhite
t OBBBISO o rof tsteAzgWO- 1 to s G t6| WhaleProgram conducted by ti8evertsov Institute o
1 dzr 2 Cdlse RI CC { ¢ } ts| Ecology and Evolution of the Russian Academy af £
LeMmyindydd t ¢ fftds daf = 2 \gj| ences, with thsupport of the Russian Geographic
Cdzdecd tsMmMd2mMEts2 A J HJ 5O Society The program is part of the Permanent eigt
dzr = Ydotslkdz » WOLkd t tsfijpf tion of RussiarAcademy of Sciencstudying Red Book
Misets 6jtsetOW¥ dyd ME se s tsg animals and other focus species of Russia
t dm 3. 1 jteEw
dzj y desfisd tMmtss
mModdytse (n=111
Holkr (s=2) da
cdysisjisdud d&d
mMedn ¢ dzOMmls idets

Fig. 3. Probability of indiwil-
K= uals of sample of males
(n=111) to belong to one of
two (K=2) or three (K=3)
hypothetic genetic clusters.
Model and localitie§ see

fig.1.
2 3
g d Mty sdz' L o @ dzdg’ dRfefertsrces
sdzj2dzj dzB jtee ©w.[., (cBdsSCte ¢.)., 1jdz SCsOdy J1.[., v
[ Kl einenberg S.E., Yabl okov A. V.Belug8(®dlpbikapteris telicashl. M.

vestigation of the species. Academy of Scierafethe USSR, Moscow. Translated by Israel Program fomScie
tific Translations. 455 pp.]

[ Jdzt dgd §.2601.1 j dzE R O [ A tslsMC thBs ad3tqigvL. z det .Is OFsY dMMmdzj His© Od;
hdr 1 O0dz dgj e ROMPOSCE , p ) GRadhikov V.V. 2001. Beluga Whale of the Sea of
Okhotsk. Pp. 558 in Research work on marine mammals in the North Pacific in-200Q. VNIRO, Moscow]

Z§ OF).,CdzH tefsr | zOyr Kg9f dsspE. @tsBEd,f £ OR3f 50104 j L sdedz” j d3d ¢
Sl @cteMEts?2 Bjdkrd Del phi nap@dztefigt slcesu clabts fdg] stz jva
36(1): 5662 [Shpak O.V., Andrews R.D., Glazov D.M., Litovka D.l., Hobbs R.C., Mukhametov L.M. &&.
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56-62]
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gabd (Del phinapt er usonslinghe Okhstok Sea.urhjiswok] aggr ega

Pritchard J.K., Stephens M., Donnelly P. 2000. Inference of population structure using multilocus genotype d
Genetics, 155(2): 94859.

Rosel P.E. 2003. PGCBRased sex determination in Odontocete cetaceans. CoBsemtics4: 647649.

[sEMCd)] ooz Scfdlsosh qluadddeSisdCd. 20



Bukina and Algina. Marine mammals as a source of Trichinella infection for residents of Chukotka coastal é
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[ StemCddij S dkOshdj CO¢ dhmsyddS Isted?q ddzj
Hazw Y dlsjdzj2 ftedetejydr o f6Mjdkitss vyESBESd
IwismC Ow ¢ikzuOkhlse j dzdzgOw fj dzr MCBRtsL W2 ise j dzdzOY ¢ S OH j g W ,

Bukina L.A, Algina S.G.

Marine mammals as a source of Trichinella infection for residents of

Chukotka coastal communities

Vyatka State Agricultural Academy, Head of Zoology Department, Kirov, Russia

stedrddzj dzdzj L wodzw jIsfpw L tststdet
fMistceOdzj &z o YtodtesH| § s fMj dij-
ojtcdafetsy dzsets f sdzzh Otedw Hfs
dbtcCIsdCd d ©O2BdORr st0O22dzj G|
fMzsy deh jetsmw IsteOHJYd tsdzdats®@ -
Oy jddj yYyjdzsea jCO d HBBROI di
HdSdm Lo jte] 2, 9 Itsdz ydmdzj
lfitgjo 5 Istednmdda dzdzj L J £ st
Efsdgw dzgzlsts o s OdzOH ¢ s 2Prouixtal§
2002) . Ytwdyddas?2 dLbkyj dedw -
hdrn fmMdzzyddzo ofmfr " CO 1 Ists-
fpdzj EkfsltejBdz ddy JBd &I
H (.

1 Osjtetedlststedd t smid2 M2 5
cdyj mMS sy sBfdzj Hise Odzed J , ¢t
B dzs fteso jHjdzdets © 1969 ¢.
dqdzhisdlskzls® 6jdz B3dddzlstsdzse d d |
Coslsste’ j orwoddzd & 27, 8% K
zveohdrn o fdhk dB"Mt &stihhdd
sjdzt dgr 2 tjLEzdz IsOIs o fsH dztsP-
Yy mMedrn tjoOCydwir (I d Wisd

Blsj ud Mise j dedz” &3 Wy de" &3 s

ftosctcOdBdZEd ¢rdilsd wjojtcOe o
teidasdztse t sMipdd, o Ibtsd uydh
dz¢ v d, fsdzsy dlsj dzt des 6 OG d tg

Odzlsd G § (
¢. dfmMmdzjH
stso) M. |
stej Bdzw 8 h
f esdgr fdzO

1 cdzjs©Ojoa 0O d Hte. ]
9 0dzdwY f s5¢C OL Odzddz-
(YyESlsmCistA
o fdhk ftsHECy
odzv ¥ Ismvw Istedn d dzj ¢
1 Ededzd dze e ©Odz BT dzs L Otej ¢ d fldte
dzj dzdzj L O, LOBfSdzj dzs 8 yj dztso
Rffstsyded Csd3 ddzo OL dd 5 o4
dzts fny ! owdzj dztsy BWMts dBstey O.
stedrn ddzd dzdzj L O, Ctslststelzr Mo w
Bstey 4 2, LOtejedmistcdtctso OdzO ¢
(Margolisetal. 1979).

dz
az

s
s
w

Kjdd v dzOMmlstswh j2 ks dd< Oyjd-

Trichinosis is a zoonotic disease, whis distribu-
ed in nature ubiquitously, from cold latitudes of t
northern and southern hemispheres to the equ
Under the Arctic conditions of the Extreme Noi
due to the nature management traditions hun
and livestock are infected by wild animalee n-
fected, including marine mammals.For the fi
time, trichinosis in marine mammals was repor
in Canadian Arctic in the 1930s. (Proulx J 200
The study of mammal trichinosis was caused by
outbreak of that disease in humans who consu
walrusmeat in 1937 in Greenland .

In the territory of the Russian Federation serilc
cal studies of indigenous people of Chukotka w
conducted in 1969 by the scientists of the Rus:
Skryabin Institute of Helminthology (VIGIS)
which revealed in 27.8% afidigenous people whi
consumed the meat of marine mammals posi
response to one or several immunological react
(I sdz¢ WiBpS)dBetween 1994 and 1997 Russ
researchers according to the FederabRroa Tie

Children of the Northin six out of the nine nant

ern regions of Russia, including Chukotka peo
wererevealed with a positive reaction to trichinc
antigen { s dzj Is@y t91@08). The studies pe
formed by us in 2006 revealed that 6.1% resid¢
(respondents) from Lorino (@kotsky District;
Chukotka Autonomous Region), who consumed
products of marine mammal harvest are Trichin
carriers. In 2008, in the village of Nunlingran
outbreaks of trichinosis were recorded. Eight-f
sons contracted that disease, with thegbdl ou-

comes. According to tentative data, the source
invasion was dried walrus meat. In Alaska, the f
epidemic associated with consumption of wal
meat was recorded in 1975 in the city of Barrc
(Margolis et al. 1979).

The present study addies the epidemiologici
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12 ¢ d d#odz'de J ds@ M ¢ d |

dB3dzj S5 lsO¥ " dj - Y@h dafidyls Eatydd Y dds Oq d d

H dzw

Btsdtsedyd MeEds2f B distzdAd dzj dzdzj
yeSslsed fted dMmfsd L s Oded d
L9 jtosBS2 dse s f etsd3r MdzO. lr
sBfdzj Hise Odzd ¥ ftsHo jtod dzglzlsts
femj dz¢se ykCSISCd. SO HT dPO -
§f sdzdzw dzOf! W€ j BOMIsEC &S dL
osftesmMse MydoOdz desets - Oted
ftslstejBdzj ded¥ 3w MO dBsteM< d n
jets ftodcetslssodzj dzgd¥. | OB St® -
dzw dzfyw BdHY jeMsdzOdzEd3 56 oz y
4" osteslsC 2 CdgtsmAf$ did igfigaejsH ts 9-C
HJOGdesMmisd yj MG 52 zOB Bt OIs st

ftetso tsH d dzd fiy f sdgtsh + s O dzls
MiCtejIststedz” j = §tosHEC Is e Tridbits
nella native tdLEkd IsOIsT Euydilsr 9 @¢
Yyd Mets2 f dzslsdesfls W 61 & julsdedn
MCC/340 (Labsistemy f tod H dzd dzj 9 5 dz
ftoj Ho OtedlIsj dz' dets?2 tyjdeSd dM
ttOLojHjddd 1: 200 ( M tod dzd dzg
O dz0Odzd L § sdzizyj dzdz’ = H Odzdz’ -S4
9 0dzdzr » WMy tsdeH j dzZlsse 46 (52
& Jdz! dzes?2 toj OCydg 2. 1 sdzr h
ftedBtej ydesets § sMmj dz€ O, d d3S s
yde dz0 Odzsdcejdz dmftsdz' L z¥ Is
oadHB Ydotsldy n, tOL dzd ydz @
BtslsCd (kOGBd 1, 2).

v OB dz. 1.

swpw@lswetg! , M. [ steddss,

Lorino village, persons (%))

v dlste teff ntf tstfias |j fidsdcodz” 2§ slstej B dzv s h R o
yj dztse j €
Table 1. Titer of seropositive respondents who have consumed walrus and ringed seal meat (S@ptebdrer

situation with respect to trichinosis in Chukot
caused by the consumption of the product of ma
mammal harvest. A selective serological study-c
ered 259 residents of the coastal villages ofi-C
kotka. Every respondent compldta form, con-

prising several sets of questions as to some st
issues and the tendency to consume the me:
marine mammals the method for its cooking. 1
blood samples were collected by the employee
the village Lorino hospital. "The blood serumsa
analyzed using the ELISA method in the immt
diagnostic laboratory of VIGIS. The studies we
performed, using the antigen from the excreti
secretory products of the Arctitrichinella native

The results were recorded as based on the inc
of optic density of (OD ) in the spectrophotomet
Multiscan MCC/340 (Labsistems) at a wave len
of 492 nm. For tentative assessment the OD il
ces were used in a dilution of 1:200 (screening).

Analysis of data obtained that out of the 159nax:
ined responden#6 (28.9%) showed a seropositi'
reaction. The majority of indigenous people of 1
coastal village with a positive reaction to theiai
gen consume the meat of various species afim
mals, treated in various ways (Table 1, 2).

i d fddz
(%))

vdlstetsfr [ s tehWalrus 1 J tc fRidged seal
asls¢d S|l Otcjddu toisjsoOh jaglwdzjdd)l Otcj dgaur tetsj ] W dzj d
Titre of serum | Boiled Raw Fermented | Dry Boiled Raw Dry

1:100 15(100,0) | 7(46,7) 11(73,3) 15(100,0) | 15(100,0) | 6(40,0) 12(80,0)

1:200 18(100,0) | 10(55,6) | 13(72,2) 18(100,0) | 18(100,0) | 6(33,3) 15(83,3)

1:400 3(100,0) | 3(100,0) | 3(100,0) 3(100,0) | 3(100,0) | 1(33,3) | 2(66,7)

1:800 6(100,0) | 4(66,7) |6 100,0) | 6(100,0) | 6(100,0) | 4(66,7) | 5(83,3)

1:1600 3(75,0) 3(75,0) | 4(100,0) 4(100,0) | 4(100,0) | 1(25,0) 1(25,0)
]l mJj/ddwal | 45(97,8) | 27(58,7) | 37(80,4) 46(100,0) | 46(100,0) | 18(39,1) | 35(76,1)
RMatHY dL MmMtefMilse jdzdz" = d i Based on our own and published data there
Hsf EMmisd s ylsts dzOdBtsdzj J dof grounds to believe that the most probable sourc
dzj dzdzj L O W 9 dzW¥ j Is@y¢berzyodmiarugdsts 6§ trichinosis is the meat of the walr®dobenus
Yyolsts?2 dehdedl hispid§ d dzOErignatiu®| rosmaru3, ringed seal BRhoca hispida and the

barbatug .

BslsCd v mo
sf Omdztsmls

CoOh jdats
Y Métsets tBfdzj Hise Odad W

dets§

toj MYy sdaH § dals ™,

co¢
LHBSteS9 ! &

st Bdwes hgj

{ Mdzd t©OMMd3OIsted o Ols ‘O -
dmlstsyded € O

Yg dztso j 4
®BW Mts  d3ts te fpf-
f SHIs¢

bearded sealEfignathus barbatus If meat tre&

ment is to be considered as a source of infectio
a source of infection the most hazardous to hut
health is fresh, dried and fermented meat ofimea
mammals. Data of serological tests support -
hypothesig the respondents consuming fermen

I stehmtd]

Bdzj Cs5f O h qusdsdDLCIsdSd. 2o
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fis orh jEC OL Odedz 7
Cqd2 Idlsts.

lted ftoseojHjddd  sdzj o tew 2@
O Ikjtetedlststedd . [ steddss diz
dzj dzdzr £ Ctsdzr yoOlsts? dzj tof r , O
G Iz dzj Bstem S d dizq L 9 j tots Bt figgidH
sBh ddz , Ms Mtej Hdzj 2 d dzls j dafi)-
des¢ o 1 ¢ & hy. 1 4 ) dzEdst vy f
B' , iYW s dzj teff T BN dzts d My sdz
1 O3 Mo i3 Misdes M OH d&3d dzd figls
Medddd ttOBGIsdds Ok o' weo dzj dzt
9 fdhkz ddzo OL Jtcso Odzdesy 3w fge
¢Gts MsBr Isdw E orh jEk{ s&Odlf k!
B' &z frsolststejdz M tesdztse d yg Mmis-

odHtso A

or dried meat of the above mammal species hac
highest titer.

When field studies were performed in late Septe
ber 2010 in the territory of Lorino weevealed
Trichinella of the ringed seal harvested in 1
Mechigmen Lagoon by marine hunters of theite
torial community at a rate of 15.5 larvae per 1 k¢
the muscle. Despite the ban by the veterinary
vice, the meat of the ringed seal was consume
the population. Jointly with the administration
the village and medics, 12 persons were revei
who consumed invaded meat. 27 days after
event concerned of the above citizens of the vill:
of Lorino, a serological blood test was repeat
but regettably, the blood was sampled only in
respondents (Table 2).

Mjeskseduj MSset B MdjHEo Odgw

dzd ® 9L Wls! Cietso ! ZHOdzts fiy! I
2).
v OB dz. 2. tdLbkd sOIsT
detsj d3v s dzj wslrls w(Bfg) dals 2800 ¢ . )

Table 2. Results of serological screening of Loriilage dwellers, who have consumed infected meat of ringed

seals (Septembédctober, 2010)

-~ 0S|l 5L oM 1 5d, Oydsgod SdsE MM oBES
Questionnaire # | Age (years) Sex | Ethnic grou Titre of serum
5 33 I Y &z ¢ AgBukchi 1:200 1:3200
29 54 I Y &z ¢ A€Bukchi 1:100 1:100
47 25 I Y 2 € ACBukchi 1:200 1:12800
49 34 I ¢ Mm¢ d tysdik 1:100 1:100
60 39 I Y &z € ACBukchi 1:200 1:1600
98 41 I Y 2 € ACBukchi 1:800 1:1600
sO¢ odHds dL IsOBdzdyr E tlpfAs can be seen from t
tor sfils ©dzd iy BJL dL d&3j dzi dzd w| and 29 showed unchanged titers, in the otler
fsCOLOIjd&zd Isdlstetse o tsL tetsfr)dz( spondents the titer increased, particularly redpc

47 fsdLsh jd tjLSd2 §aHi Y
¥ Odztse 20 bkREHh jddj Ml -
kT j d&dyO dzj ftjHi Wo dvdd ,dzdt

ftedL d&z20Cd ftetswodzj dedw Btsdzj L d

Kjdr 2 t"H Oolststess (1 OhESC
Uo jHEBO d&Zj BB O 2005), kilksoq
Odzsd e jdzscE 3j Mlsdgsc s h Is O dsds®

dzZdy fm o' MsCdds Isdistesds MY J yd
BjL UEH&E- fsvYe dj dd?2 d dg-
Mistslstew dz0 ldshdlsj d ds o

lsted R d dzj zdzOdsd € St dzdzgsc 5 dgo;
MCtd3 tBMdzj Hise Oded d € dzd dzd y J f
HOMdztsd3 L OBtsdzj 8 Odzdd & ¥ dlsj g
Lj B8 OO tojedMmbtediolzjlsmvis-
9 J HJjdedzr § d2OBd dMMmdz Hse Odayy
Ndlsj dz dats 8 Ocdtelzs h g7t M-

ent 4 7 shsrp rsevin tthe titers. Howe
er, the above persons made no complaints @&-c
rioration of their health, nor were there were ¢
symptoms of the disease revealed.

A number of authorsl (O & 161988, st
H t62002,6 9 j tc H ts - 20(J5R teund) usingthe
indirect hemagglutinatiortest with the antigen of
the local Trichinella strain, a high percentage
individuals with a high titer of specific antibodie
in the blood but without clinical manifestations
invasion, which indicates that despite tilaly

high indices of indigenous people affected

Trichinella, immunological examination rare
reveals a pronounced of that disease in residen
a number of Arctic regions. Our studies have

revealed either any clinical signs of the diseas:
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cific ResearctBoard project0914).
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eases. Moscow]

osftesmlkz &
d f Otc@e2dusldda A.GBLESHE D thelfoblen] of possible ways B8
trichinosis infection of population of the Chatka district. Pp. 45862 in Medical parasitology and parasitis-di

the positively reacting respondents. In case o&pi
sitoses, the host develops a raterile and non
resistant immunity [( L J te j Y S 1968 Klabn

vichetal. § zO2 " i a §997) that the indigr

nous people of the northern Canadian regic
United States ery rarely develop theidical signs
o f odullovatk®, although they constantly e
sume the meat of wild mammals which was |
thermally treated. This phenomenon is accour
for by the authors by developed in them +sberile
immunity agains@richinella.

Presumably, the true distribution of trichinos
among the people dwelling in endemic territor
of the RF regions, considerably exceeds thé ¢
cially registered statistical data because in tlze

jority of the people trichinosis invasion ssibclini-

cal, without specific symptoms of that disease (
socal l ed Aunsymptomath

ing of the portion of the population immune to t
causative agent of trichinosis is of great importa
in an objective assessment of epidemic sibnain

trichinosis foci and forecast of sporadically dev
oping epidemic of anthropozoonosis.

The study was supported by the North Pacifes |
search Board, project 0914.
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IwisfCOw comkznOthlse j dzdzO" Mj dz MCBRBL W2 Mise j dzdzO" ¢ C OH j dsd W,

BukinaL.A., IgitovaD.M.
Animals serving as disseminators of trichinellosis and their role in
dissemination of trichinae in coastal biocenoses of Chukotka

Vyatka State Agricultural Academy, Head of Zoology Department, Kirov, Russia

1 ftesyj My ElsddzdLr Oydd Istely In the course of utilization of carcasses, ingel
BdMisLotsdesydzr J Y do tslsdz § ,d -| brates are of importance both adults and their la
detsydzr § W stedsy . [ dese syd fr] J d forms. Numerous destroyers of carrion ensuri
sBjMfjudoeoOsls hdtesCtsy O f | wide distribution of Trichinella larvae in natur
o ftedtesHj, tBdzj 6 YyoOw dn~ H 5| facilitating their access to a great number of rode
Gte"' L zdztse , Bd Z¢dr d € telz{f dz| small and large carnivores (e d 194868,1 j Mt
I jimtsdetse 1993) . [ &5 dzOMmls tsw| 1993). To date the role of invertebrates in theridis
dL z2yj dzdets 2 tots dz BJ Mt sL o tst bution of trichinosis invasion on the sea coast is
Mis O dzj dzd J§ d toMmfMmj des Odad j Is | completely understood.

BsteMCdr Bty Wa.

The present study addresses the role of crustac
Ajdz s dzOMmlsswh j 2 kB dzd € Oy d mysids and mussels in the functioning of theap:
cOCtstsBtcOL dzr =, &BZdL dH d d3tsdg site systems of Trichinella in the coastal zone
fOwOL dlsOtdzts?2 MdMmisj osr Is ts d § Chukotka. The study udedecapsulated musclerda
yECslsmMEtsets f sdzlztsmis tgtng @.dz! 1| vae of Trichinella of the Arctic isolate, minced me
H SO mMzdzdtese Odzdz" § d3" h j ydf - containing encapsulated larvadchinella nativ@

g éJts g] étdszngs Hrﬁ:éﬁtilgga;gé dg* ) datiz>- The animals random bred albino mice, herring gt
golden hamsters, kittens of Chukotka populati

rdotslsesj fizr i BJjMtstesHdz j B -| amphipods of the genu&nonix speciesA. nygax
¢d, mMded2mMed] ~tdkved, ¢ tsi§s| and the genussammaracanthuspeciesG. Lori-
W d f s Htec B\ROBIX® d A. nygaxd te 5 HG@mmaraca- | catus mysids of the familyMysidaceaspecieMysis
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[ JtsHT sfdso 52 H&Y WY HB-
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ddzd ¢ thls Wysdodty
OCoOtcdzdzOR P -
Hdzwv W Isj dstf j 6 Olg I
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[frls fp BsCBY 20s@EdRRJQtcd & B3O
f smdg Hdzj o dets? G BdztsH dzs?2 HAA
9 5o, 9 Ctdzdyjfmksej 100 dEk&
stsC¢ dd3 B dzs ME stedgdzj dzets ¢ 800
dzd yd daets ¢ ) . 1 J tej H s Ytintindi) stised G
tesd3r 9o0dzd d fJjtoj desimpddzd o
SHB2. RiMMMdzj HBa Odzd Y8 25
, 5, 7 yofmtse, HOO wOLO Yy
SHddz eOL yYjtejr 24 YyOm&.-
QoddzO 81 yOfm.

LEMmY j ted d3j dels O
fsjHOs s L OtcOy j dadaty
ttj f Otcdtetse Odzdz’ 7 € dh j ydie-
Yomr o yjdkkzHSj BT dts fd
I dgr R btdadde &zdz (9, 43N1
O 5B dzO ez % diadg
Of fkz dzq e s 0 O dzdz’ j=
tdtotse Odzd His O4
ydzd €y BGSESBY d&ZO9
¢

]
9
3
q
fls

L G20 ded j o
Jyded €4 ud e
(57, 89 %)
BjMySesHd &
jfd M fmJj dsd daj &3 § sH

oculata,mussels of the gendytilus spp

Methods: the basis for a number of experiments \
invertebrates were the feces of herringlgnd
glaucaus gulls containing decapsulated Trichine
Trichinellainfected meat. Established experimént
ly was the possibility of absorbing of the deaap
lated Trichinella larvae released from avian fe
into the aquatic environment or direct congtion
of the infected minced meat by the above ime
brates. The invasion capacity of Trichinella larv
found in the gastrointestinal tract of invertebra
was supported by a bioassay test on albino ran
bred mice, golden hamsters or kittens. The litevre
brates were maintained in aquariums with sea w
at a temperature of-9 ¢ (the mean temperature «
the sea water off the coast). The saturation of
water with oxygen was performed with comgpre
sors. A more detailed description of the experime
is presented in the experimental part of the pre:
study.

Experiment with freshwater shrimpsn 2 aquair

ums with sea water after a tvaay starving diet,
freshwater shrimps were placed (100 and 11@ il
viduals). During the day they were fed 3 g

mincedmeat (1 g contains 600 larvae). Before 1
study, the freshwater shrimps were thoroug
washed and transferred into the aquarium with fr
sea water. 25 individuals were examined every 1
5, 7 hours, two times after 7 hours, 3 times after
hours andonce after 24 hours. The duration of t
experiment was 81 hours.

The experiment revealed that freshwater shrir
actively consume the infected meat. The investi
tion of prepared intestines revealed that during
first hours, the stomach contained théghest
amount capsule Trichetr
counts for 99.13% of the total amount found in
gastrointestinal tract. Encapsulated Trichinelle |
vae were registered in the stomach up to 45 h
since the beginning of feeding. The stomach
freshwater shrimps contained the highest amour
Trichinella in the cap
and in the feces (3.70
time of feeding. The highest amount of Trichine
spirals was recorded in the stomach and fettes
14 and in the intestines, after 21 hours of the ex
iment. Considering the ratio of the spiral larvae

f{ intestine parts and those found in the feces it

found that their highest amount in the stomach \
found after 1 hour (73.33%9in the intesines, after
57 hours (50.0%) and in the feces after 45 hc
(57.89%) after infection. The feeding to albinm-e
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]l k) dsO L OOy jddw, kOC
9r L 9o0dzs L OOy jdedd o f J tdo-
sy MdzzyOj] E 47,50% f tSHIS]
ddzlsj dzfpd o detsfls+ © ddzo OL d d. dz@
Mdted2MSdr AtBWSOR d Clswis
LOL des?2 ddzlsj dzgid o dzsfyls: s d dzo
Jfrls M &da@HOG] zd3 M d3ts tgify
hOodzd d&dLdH d odesmddzd HJ G
sldrista dL WjiSOodzd2 yoj¢,
¢ stedgdzj dz oW fi) disR O MWdERts h dAq nirfieda
Il ¢Coyjmbej fodtsydlsjd dsct
ftsdi3jh Odzd Istednddzj dzdz, o' Hj
d Skd sr2 WdLtOMse stesd3. J H
ddi MEbbt¢ ¢sdtsHdd &d, f ts i
e stedgdzj dz Isted o dzj dz&0 0 o L € 1
lted fshdske oJLdH ) § B¢
etsMCtsfdd Itednddj dzdz Mt d tc Oz
yomo. f oS Mmd &30dz! dztsj ¢ BkEQ,
tej ¢ dflsted tsts 860 dzgo fiusiets jfip dBO Y O 9
OC o Oted zdBO~R . t J Lk d®cscszd e 4
Isj dz' dz" &3, COC o Mizzy0oj dy
dzgj dzdz o H j dzj dzdzr B dL W j S Odz
9" Hj dzj dzdz" 8 dL WOLhO d 1§§¢
fMlsQodzj dzdz" | BdBftesBr d2O0 Q5

dzr 3 ot eobttsd Mdzzyaidd rz
MshmlsOodd&zO o MjHdsj &5 7, 4 o

{gris M ddon qW XY § tod d3j dels j daf
dzs MC tso, sBdlsOs hdn o ftedpt
yOhdn € € dzO MM Bivahaallnfj lszd 2 tn)ls ®
Mytilidaj te 5 HVigXilus spp I O0CoO0Ottdlzdztsh
dad yj Mlse j 15 €L jad3lfHiddyjtcasdets 24
HdJjlsr eodesmddzd 1500 B®lsdr Ig-
dzs€¢ Istedrnddzj dzdz. I rHiteydo O
d k3P 0O0dd o uyudmlskze osHE
Cdhjuyde 2 bOSl. uvOSE ¢COC,
slsH gz Ydzd ¢ O S OL Odzs! dzj o
LOHdgs 8 CdhClz, Hj ZOdzd fd3r |
BOdzsd2 degsets SR dzj MO tstec O
Wi Coddwdd. rdv tftjH]d]dd
dzs¢ btedrddzj dzdz o Isj dzj d3ts dze
hjuyudesB3C el 3 Mlsy M bkkdtse dF
dL d3j dz' yodzd d ¢ jgnsd amés @
HEeYydesRBR MBEC isifOHSE § od3r o jO-
Htso Olsjdz' dgr » Md3r otse d BJSte

tiLkzd kO dhhdjHise Odd2

B dzdt NS d MY chssds Olss s ¥ Hf jd0dds
& T dduddesC Istedfddj dzdz, o
qdzd HEkeddd bEOd dlssEd

Csdzduj Mot Istedr ddej dzdz M lde
Cqd o Mmdsr oj f) BOdsd2 dzs? {iys
fdzj Hise Oded ™ 3j StsHisdE tSiGAE G ¢

fjtejoOtdo Oded " |rjrde® iffsts Lteins @)

dom bred mice of infected freshwater shrimps (i
mixture with sunflower seeds) 21 hours and

hours after infection as well as in their feaaused
infection in the former case in 66.71%, and in -
latter case in 47.50% of experimental animals v
varying i nvasi on inte

bioassay tests caused 100% infection with vary
invasion rate.

Experiments on Mysida Decapsulat@ T. nativO
larvae were washed out from feces of gulls that w
fed by chopped meatontaining thelarvaethe day
before. These larvae were added to marine we
aquaria withMysida. As a positive controltrichina
extracted by digesting and sl@ed out byhysiolay-

ical solutionwere added to the second aquaria w
Mysida The Mysida were 24 hours starving, afte
that water was changed and 5@i@hinas were fed
to them. After 3 hourdrichina spirals were regk

tered inMysida by compressor mioscopy. Mak

mum number oftrichina spirals was registered-®&
hours after the experiment started in bot aque
Examine of biesamples were negative for bo
aquaria. Experiment okittens gave positive result
in the second case. The kittens had invasicewe-

age 7.4 larvae on 1 g of mussels.

Experiments on musseln the experimente/e used
mussels dwelling in coastal waters and belongin
Bivalvia, family Mytilidaj, genusMytilus spp In the
aquarium with mussels (15 individuals) afteday
starving diet, 1500 washed decapsulated Trichin
larvae were placed. Ehich were washed out of
gull feces. They were maintained for 24 hours, tl
removed from the water placed into pure water.
gastrointestinal tract was investigated. Becaus
proved impossible to prepare the famgestine, the
large intestine was investigated, a washing \
made from the mantle cavity and of the organs
the sediment with the feces was examined. &o
termine a precise amount of Trichinella in thesm
sel bodythe remaining portion of the entodermr
canal jointly with the body and the leg were rthi
oughly minced and digested in thetificial gastric
juice (AGJ), the precipitate was washed by t
method of consecutive swabs and examined ui
the microscope.

The findings demonstrated that mussels are cap.
of filtering decapsulated larvae of Trichinella igel:
ed with the feces of birds or other transitory ho:
The largest number of Trichinella spirals was-r
orded on the third day in the swab from the mal
cavity and in the feces. The investigation was
formed by the method of trichinelloscopy of tl
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PacificResearctBoard project0914).

precipitate after the digestion of the mussle bod:
the AGJ, revealed that at all the observation dat
the numbers of isolated Trichinella were substént
ly higher compared with the compressor micoss
py. The highest number of Trichinella larvae w
found after 96 hours. A total of 24 larvae we
counted, including 7 spirals, 15 sesirals and 2
with destroyed internal structures. In order to stt
the ssibility of infecting mammals with trichinosi
upon consumption of mussel, a twwnthold kit-

ten was fed spiral larvae collected for two days

individuals). After 27 days the kitten was narcotiz
and the muscles were investigated with a sampl
50 g. A total of 17 larvae were found, including
spirals.

The laboratory experiments on Trichinella infecti
of invertebrates, crustaceans and mussels reve
the role of each species in the functioning of Tiric
nella parasitic system. .The involvemeafitinverte-
brates in the circulation of trichinosis in terrestr
animals is a generally accepted faah. o © dzd
1976, 4 O ffids 8992, [ H tsfij @010, 2011,z -
¢ d d2@]. Less understood is the role of ineer
brates in the transmission of Trichinella in atic
biocoenosis. Hence, our studies clarify a numbe
issues of epizootics of trichinosis in marine biec
nosis.

The main causative agent of invasion in coastal
biocoenosis and the carrion and carcasses of mi
and terrestrial mammals, hunting waslumped by
the local people to the sea, however such transi
transmitters of the parasite as crustaceans arsd
sels promotes its distribution in the Arctic areas. -
proposed circulation pathways of Trichinella
aguatic biocenoses along the trapbhains througt
transit hosts can be presented as follc
Zinvertebrates, vert el
brates Z2 wvertebrates.
responsible not only for the circulation and sa
mission of helminthiasis larvae along the tropl
pathways but also the duration of viability oflhe
minth larvae are prolonged, and the duration of
life cycle is prolonged due to lengthening of t
trophic chains of the emembers of the biocoenos
concerned and Trichinella larvae find themselve:
the body of potential hostsmarine mammals..

The study was supported by The North Pacifes |
search Board, project 0914).
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Burdin A.M.
Distribution of the gray whales (Eschrichtius robustus) in the Russian
Far East seas outside of Chukotka Peninsula

Kamchatka Branch of Pacific Institute of Geography, FED RAS, Petropaviasichatsky, Russia

s 0O¢C Mo tc d3gd dadz” 2, so0¢ d Both presentlay and historical range of the gri
Cdlstse o wjojtedzts?2 1 OydW d S| whalein the North Pacific in the course of feeding |
dLizyjd (vtsdsddzddz 1957 ,dsts icH been well understoods(ts dyff &i®57,4 J to L d dz-
dlsmw dzf HsMIsOIstsE ddgW¥ stedgOy| = d 1286), but information is lacking as to the naig|
&z MisOn Lddsse € d Ek B to]j]tion routes on the wintering grounds off the Asi
Hobka MIOH Mjter = Cdlstse (& coast. The existence of two stocks of gray whales (
G BB) B' dzts ff sfylskz dzd tetso Odzts Jjjq rean and Californian) was proposed back in the e
dzd2 dzaj o' L' 9o Odzs () j dz§ 59 d| 20" century { j dz§ 4934,y ts B3 d@pdE AA.
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Berzin ¢.¢0. 1 J toc L1g7d} referred to the stocks
gray whales as the American and Asian populatic
and subsequently they were named the Californ
Chukotka and Korean Sea of Okhotsk population:
And in the English languagkterature, respectively
eastern and western. The genetic studies performu
the 2 century confirmed that those populations h:
genetic differences. Along with that, recently, the f
of the existence of the western population issqt
tioned, mainy upon repeated sightings of gray wha
from the group feeding off norbastern Sakhalin, o
the wintering grounds in Californidhe feeding range
of the eastern population in the Russian seas m:
covers the coastal waters of Chukotka and the Kol
coast, roughly up to 6C¢C
present study. The present study is an attempé-tc
construct the spatidémporal properties of the distr
bution of gray whales in the Russian fEastern Sea:
(the SW Bering Sea, of the seas of Okkp Sea of
Japan and the NW Pacific), outside the Chukchi Se

S.P. Krasheninnikovd(} . s O j dad dAdsh)l
reports information about numerous whales sighte
the Sea of Okhotsk and off the eastern coast ofi-K
chatka in the 18 century. In the 19 century in the
Sea of Okhotks active whaling mainly involve
Greenland and Japanese baleen whales , but
whales were also hunted off Japan and Korea 1
1966. Intensive hunt on breeding grounds caus$ec
most complete extermination of the western papi
tion, and for a long time gray whales were not sigl
in the Sea of Okhotskys(ts d3d dz@pbdr. Hence, the
feeding range of the gray whale western populatio
the 18thi 20" centuries covered mostly the Sea
Okhotsk.

There had been s no information asble about the
presence of gray whales in the Russian waters ou
Chukotka where they never disappeared since
1950s when gray whales were sighted Primorye in
Peter the Gray Bay (Votrogov and Bogoslovsk:
1986) (Table 1). In the course of thebsaquent 2C
years (19571976) no sightings of gray whales in tl
FarEastern seas of Russia outside of the Chul
Peninsula were recorded. Despite intensive aerial
veys of mammals conducted by MoTINRO in 19¢
1969 and TINR@Center in 1979983 ( J teLd
] dzOH d d3P&9)s mo gray whales were sighted
the Sea of Okhotsk except 1967 (4 gray whales in
Tugur Bay of the Sea of Okhotsky) (i tc L1974, but
that sighting is doubtful. At the same time, gr
whales were regularly sighted off the Kuril Istin
and of the southern extremity of Kamchatka ¢
southwestern Bering Sea (the Commander Islai
occurred since the late 1970s. .In fact, some indivic
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gray whales were sighted in 1976 and 1978 off
Medny Island (the Commander Islands) (Votrog
and Bogoslovskaya 19863 d3d tc2PdZ), and in the
1979 off the southeastern coast of Kamchatkg (ts L
dl dzOH d dig8e, Blokhin et al. 1985) (Tablb).

The first large feeding aggregation of gray whales
individuals) off the northeastern coast of Sakhalas
recorded in 1983 but the employees of the beaden
tun started sighting gray whales in the region of
beacon since 198& (1 j toc Ldd dzOH d AP
associated with the same period are the new sigh
of whales in Primorye and off the southexxtremity
of Sakhalin and in the La Perouse Strait (Votrog
and Bogoslovskaya 1986). Thus, by 1983, gray wh
had been sighted throughout the entire range in
Sea of Okhotsk (Tables 1 and 2).

In the 2" century gray whales were not sighted
easern Kamchatka until the miti990s. Zenkovich
(1934) reported that south of the Glubokaya E
(Koryak Bay) despite the great efforts by whali
searching whales, no gray whales were found. 1
led Zenkovich (1934) to conclude that two stocks
gray whalegKorean and Californian) do not merge.
similar view was stated by Tomilirs (s d3d d2§53.
But with the appearance of gray whales off eas
Kamchatka it was believed that the populations r
mix up there, however, there are no data availabl
the efect that eastern Kamchatka may be a site wi
the two populations meet. Table 1 presents all
available on the sighting of gray whales in the inle

hi waters of Russia south of 80, except the site of thei

constant concentration off northeastern Sdikhand
off eastern coast of Kamchatka in the Vestnik Bay .
Olga Bay, where gray whales are sighted every ye:
large numbersi(J tc L1988zl | tols W daf 2684,
Tyurneva et al. 2009). The chronology of the recov
of the range of gray whales in tRarEastern seas ¢
Russia is presented in Table 2. As can be seen i
early 1980s, gray whales were sighted in all the ¢
of the Far East of Russia. But beginning the 1990
the Sea of Japan, no gray whales have been sight
the Sea of JapanlttBough the number of sightings ar
the number of individuals sighted have been irgre
ing progressively.

Data available indicate that within the summer rau
of the gray whale in the Russian waters, there are
main types of space utilizatiorfeeding grounds
where whales feed intensively from late May throt
November (coastal waters of Chukotka, northeas
Sakhalin), andtransit regions where whales occu
only occasionally and do not linger (the Comman
Islands and the Kuril Islands; south dwadstern coas
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of Kamchatka), including the spring and autumi |
grations. The fact of brief presence or entry of g
whales into some particular regions does not irmr
that these regions are the feeding grounds (fier
stance, the eastern coast of Kamchafthe Vestnik
Bay, Kronotsky, Avachinsky and Kamchatsky bay
Currently, south of 6N, only a single region o
summer feeding grounds is knowin northeastern
coast of Sakhalin. During the high numbers of g
whales in the Sea of Okhotsk (or with ingean the
numbers of the species concerned), those regien
creased or will increase in number.

Analysis of the spatiagiemporal distribution of gray
whales in the Russian waters has demonstrated tt
assessing the distribution, and important factdpibe
taken into account lack of regular observations i
960-1970 and again a virtually complete cessatior
surveys in the 1990s, TINRO and its subsidial
started regular aerial surveys only as late as 1999
fore that gray whales had been sightedy occasio-

ally and those data do not reflect the real picture of
distribution of the species concerned during tha-s
mer. For instance, gray whales were sighted in
mid-1970s off the Commander Islands, whichiin
cates that those animals mightvhaalso sighted off
the Kamchatka coast and in the Sea of Okhe
(Weller et al. 2003). The fact that gray whales w
not sighted in the Sea of Japan must be also sugge
of lack of observations as the fact that 18 gray whi
were sighted in the Tat&trait from Sovetskaya &

van (Khabarovsk Territory) to the Terney Bay (t
Primorye Territory) in the October 1989 is particula
noteworthy. Of importance is also the sighting of g
whales in 9791980 in the distant regions of the Rac
ic on the latitdes of the middle part of HonshugqV
trogov and Bogoslovskaya 1986). This again confil
that gray whales may migrate great distances du
the feeding season (references).

Analysis of sightings of gray whales in differe
months has also demonstratedt theay whales wher
they leave (or arrive at) the feeding grounds in the
of Okhotsk may migrate in two directions :

1. Along the eastern Kamchatka, the Commande!
land, as genetic studies and later satellite taggc
vealed, they may leave for Califoa.

2. Also they migrate southward (Primorye, La Pero
Strait, and southern Kuril Islands)

The genetic properties of the stock of gray whe
dwelling in the Sea of Okhotsk, a large number
sightings of gray whales in the Sea of Japan, ani
increasing number of sightings off the coast of Ch
support the existence of the western population,
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Table 1. Sightings of gray whales in the Russian waters outsitleeastern Sakhalin and east coast of Kamchatka

(Vestnik Bay and Olga Bay) and Chukotka in 1250

f s 2dzv yd d | due to the migration of some of the whales from
Sea of Okhotsk to the wintering grounds in Mexica
is evident that the population is less numerthas it
d34 dz' - was thought to date.

YEC &S o

I sH |/ [ it s sdets 1 OB dz¢ HOl4 R MiIssyded €
Year/ month | Place Cdlstse | Observer Reference
N of whales
1950 /V st d d3f Sstisctetdn Q€ G dz 25-30 ]l silstets ¢ ts g Votrogov andBogoslovskaya
1.1 j dzd SlesdaiRts o4 | 1986
1951 /VII |ts. 1 o stetsls dzOW 1 dz. H. vtsdsddzddz 1957
LOdzde, otfmlstsy
1957 IV s. t422daj 4, L 3 ] sls tcts @ 5 ¢ Votrogov andBogoslovskaya
l edd@3tste! | 1986
1967/VI |v ke ktim@die , [ A 4 t 5o dzd dz ljwLddz 1974
Bsted .
1976 /VIl |t5. [ jHdr 2, st 2 l slstets @ tsg Votrogov andBogoslovskaya
9 0 1986
1976 /VIl |. [ JjHde 2, st 1 | Bdz ydsOqu dsdteddz 2007
9 0
1978/VIl | s8. 1 d&zOH d &3] s P+ 1 l slstets @ ts¢g YablokovandBogoslovskaya
Ctsets, 1 tddtsts! 1984
1978 /VIl | sf jHd 2, std30O 1 l slstets @ tsg Votrogov andBogoslovskaya
sMhMistetso O 1986
1978/ XI |fte. [ S Olsj ted de- 2 l slstets @ tsg Votrogov andBogoslovskaya
cddz M PJ s 1986
1978/XI |4 S Odzr [ tsokhC(d 8 ]l slstcts @ ts¢g Votrogov andBogoslovskaya
50 O 1986
1978 / XI s. t02Cs¢]j, Iss 1 ]l slstets ¢ ts g Votrogov andBogoslovskaya
ctso O 1986
1979/IV |t8. Aktkzcej dzr BBO 2 ]l slstects ¢ ts g YablokovandBogoslovskaya
LOdz. 1.1 jdzd¢ts¢ 1984
1979/VI | 40N15235E, Gf§go® 2 ]l slstets @ ts¢g Votrogov andBogoslovskaya
1986
1979/ X |S e smistsydzOwv s 1 | Od3d dzts @ | Blokhin et al. 1985
lJjtwrddz d 1] dzOH
1980/ VI 3718,15731, uvdnd73 1 ]l silstets ¢ ts g Votrogov andBogoslovskaya
1986
1982/VI |fte. [ Of jtkzL O, 14 l slstets @ ts5g Votrogov andBogoslovskaya
1986
1982/vil |f. [ BfOLSO, b 4 l slstets @ ts5g Votrogov andBogoslovskaya
1986
1982/X |fte. JOfjtkzL O, 2 ] ZOHd B ] ZOH BB tetses 19
1983/VI |S e smistsydzOv s 8 [ Od3d dzts @ | Blokhin et al. 1985
1983/VIl |d3f s OlIs€C O, s O3 4 1l B¢ 5 dzts g Votrogov andBogoslovskaya
1986
1983/VIl |d&3. ooWttdC O, sO 18 1l 8¢ 5 dzts g Votrogov andBogoslovskaya
1986
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IztcH dhde.j Odz sBdIsOded™ Mjter 7 S dlsse o HOM dzgj otsMissydzr 7 Bstew
1 sH |/ [ jMists s tszts 1 OB dz¢t HOKRMIssYdzd €
Year/ month | Place CdIlstse | Observer Reference
N of whales
1983/VII | d3. oWt € @ dzt Ists 55 1 t5¢ tsfdzts g Votrogov andBogoslovskaya
s OBy0Ils€ O 1986
1983/VIl |8. 500G ddzm¢< d ] 25 1 t5¢ tsfijdzts § Votrogov andBogoslovskaya
1986
1983/IX |vkektemCd2 L Odz 4 v J tej - ts9 | Blokhinetal 1985
Bstej, MOB Ot |
1983/X |dcecMissydzOY s 1 [ Odzd dzts @ | Blokhin et al. 1985
1984 /VIl | & j o jotdstinls sydz 2 15 1 dztsi d dz ljtLddz d 1 dztsn
1984 /1X |4 j 9 jotdstils s ydgr 2 17 1 dzts i d dz lJjtwLddz d 1 dzsed
1984 /Xl |te. [ fOdzO, 7 Of 2 ldzsaddz |1 jtLddz d 1 dzsha
ljtwLrddz d 1 dzOHd
1987/X | 42460 N, 4 68 5E 1 ] ZOHdBBd ] zOHddRBdtcse 198
1988/VIl |ts. vk, s&@d| 3 ] ORd dzse | O dztse  d 1 dzts
1988 /VIll |[ts. vtelkzd , s kzac@ dzf 1 [ Oz detke ,|[ Oz detso® 1 dzts
L ddz
1988/Xl |s5. vikzf, s&z@J! 1 [ Ozd dztks ,|f O3] dztse 1 dzts
L ddz
1989 /I . 8 0R0Odzddz, ] 5 ] ZOHddBBds jteLddz d HEs. 1
1989/X |uv Ok OtwmMSd?2 ftofs| 18 dz. H. ljtLddz d Hts. 1
1989/ X B Z J dz' e flz©@@ O 1 dz. H ljJwLrdde d Hte. 1
JAtslsMSts] dstej
1991/VIl | B vted MmjMmister | 1 [ O dzs o || s B dzd 9 mebpddzts
lished
1991 /Xl [t5. 1 OteOBE" d fs- 1 [O®Rddztse | OB dzso 1zt
A d
1994 vV B. StOh jdzed didlzd | 1012 stdztslsd dzd [ Odsd detso 1 dzts
tcOdislz dtec, s kot |
1995/XI |5602,15152"' , [ Afs] 1 [ sCIsjo 1 dsf B dzd 9 tebpddzts
Bis ts . lished
1997 /vl | 52712',15548"' , [ A ts] 1 l stesdz¢ dd1 4 Gf 2B da@mm Od
dB3ts ts . lished
1997 VI B. ukZrOBCO, ] 2 s tstedzj o 14 =i ks dddmd Od
skteddz O] ts lished
1999/VIl |ts. ] jterntslskztetso | 1 1 Qoadztse, |14 GYf kzB i@ mm Od
lished
1999/VI |IstcOo jtoL to. -Iz] 4 sifmMsddz |14 Yz di@&@pmk Od
sy d?2 L Odz. s lished
1999 VI | 5131,15742"' , 5 ls-| 1 vjMmbsddz (14 ©f ks dddmd Od
(NN©] lished
1999/VIl | ts. 1 j toff dzfe) @ oz & ¢ 1 1 06tejBjdq) OcteiBj dzd dgr 2 2
s tsdBOdzH 5P d j |
2000/VI, |[ts. 1 jtddec O, B 9 VIsC ddz, A Welleretal 2003
VIl SsEBROdzH SOPE dJ
2000/VIl |[ts. 1 OttO&Eh d jo; 1 ststedzj o 14 B kB ddofid ®.e O d
N' d, sktdd MC | lished
2000/VIl | & Of Odzd dzm € M- ¢ dsBtdzjoflusBtsdzij oMEd2 20
COdz 9 ts
2000/VIl |4 OR Odzd dzmMC 2 2t ¢ [jdz ded S OB detsa 1 dzts
Cs9 0O
[steMCdj dBdj Csfdsos h quisddDieSisdSsd. 230
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Burdin. Distribution of the gray whales in the Russian Far East seas outside of Chukotka Peninsula

I sH |/ [ jMlsts s tszts 1 OB dz¢ HOKRMIssyYdzd €
Year/ month | Place CdlIlstse | Observer Reference
N of whales

2000/1X |vdzt BOdZMSd?2 L O 1 ANtoBdzts o Weller et al 2003
Biste g

2002/VIl | 8. s OtcOG d diffsiBe 4 leteHddz |14 ©f ks didmkd Od
teiY!'d sOdBBYOIsC lished

2002 /1X | 4971 @\Np1442 TEO 3 OB dzse | Oz deso 1 dzs
f-s0 uvjtefjdadv,

2003/VIl |L Odz. uvkh OGSO, 3 leteHddz |14 ©f ks didmkd Od
LOYf. Bt ! lished
59 O

2006/VIl |L OQdz. 54 Skteds 2 2 pdzHtcj jo |[byurneva, 2009
Bstey, [ OcOHOdMz

2006/VIl |L ©Odz. 1 0OBEhGCddz 3 ¢ dzH to j j ® | Tyurneva 2009
Bstey, [ OcOHOdMz

2006/VIl |B. stcOh j dzd didlzd 2 ststedzj o 14 i ks didmd Od
tOikzh dte, otsMmlis lished
sktedd #Odj

2008/VI |ts. [ jHdz 2, fB. 1 Y J Is9o j te ¢ t§ Tyurneva 2009
BOdZH steHDdj [ OBBOjo 2010

2008/VIl | [ AatslsmMCts] Bk 1 1dSkedzddz|y 4 Y ks ddd By Od
Yolsmed?2 " jbg W lished
155A 59' E

2008 /VIl |s. z dOMC sls Odz, 1 c ¢ 59 dzj 9 | Tyurneva 2009
s9 O

2010/Vll | 3. [ s teddemC d2, 2 l stesCtsmig1 i 6 ks dddms O

lished

2011/Vll | 5. 1 jteddee O, tsB 1 Zdlsse O 14 BY ks ddd B Od
BOdZH stcfhOdj lished

2011 VI &3} wWisd B tcOls iy Cdg-2 1 Il stesC sy j i 2B dddidh e O d
Yokt o lished

2011 vV VMSORBYOIsME @3- o 2 1dtOfmMd il j st zB dddidmm O d
Yokt o lished

U OB t6 ts dzts datdrdsdiyyj BT & Isas100 dz! dzj o tsdptsttuRE ez C SIS &S B O
Table2. Chronology of the sightings of gray whales in theEastern Seas of Russia outside Chukotka

19561960
19611965

Sea of Japan Okhotsk Sea NW Pacific Bering Sea
NE and Western Comman NE
Years Primorie ;?rg': SE Nlioa;sc: B Kamchath Islands Kamscltzwatk' der Kamchatk
Sakhalin a A 1slands a
19501955 e

19661970

19711975
19761980
19811985
19861990
19911995

19962000

2001-2005

20062011
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IztcH dpde.j Odz BB dIsOded™” Mjter 7 S dlsse o HOM dzgj otsMissydsr 7 BsteWw i |

v dMsS dmYfsd L so GRederenBes d Mistsydzd S 5o/

lijtwLrddz ¢. 0. 1974. OClszOdz dzr § ftetsB dzj d3r dL zyj caBy ¢
[Berzin A.A. 1974 .Issue of the day in cetacean study. Zoolofjyertebrates, 6: 15989]

ldtwLrddz ¢. ., 1 dzsnddz uw. ¢. 1986. 4 j te873BerinAsA., Blokfim IsAs i ¢
1986.The gray whale in the Sea of Okhotsk. Priroda, 12886

1 Jj topdpdzl dzOH d dIdtc1089.0 S50 toj d3f dedets § Je OMY g fdzfededeg Mis! CdlsBi
Bsted . 1 dpts di®:cLE28 [Berzin A.A., Vladimirov V.L. 1989. Present distribution and abundance-of ¢
taceans in the Sea of Okhotskarine biology, 2: 183]

litwrddz ¢. ¢., J] ZOHdBdiese {1 jikdz lsGlicsh Qazf Bz gy ddr -l 9© D¢
ydmdzy dzdesmisd ftsdvwicdsy n, Mjtera Sds#t9®98§ BFgdzERd 99606 R
[Berzin A.A., Vladimirov V.L., Doroshenko N.V. 199®Results of airborne research on distribution anchabu
dane of bowhead, gray and beluga whales in the Sea of Okhotsk 19885 Procof TINRO, 112: 5160]

1 Jtcpdpdd dzOH d dddftetpastotsn j qz€1891.t j L Edz IsOIsr Qo dOEyjIsder ~j 6 OE
Hjdzj dedv d ydmdzj dedesmisd CdlstsABO0dZEE. 91 RE KBS BBtcdsts {
YyOMmlsd vdrBe -IsEYWdade .0 [1.9;879Barzin (A A., VladimiroweV.L., Doroshenko N.V.
1991. Results of airborne research on distribution and abundance of cetaceans in the Sea of Okhotsk in 1
1990 Research of marine mammals in the North Pacific in 1198®. Moscow, VNIRO, pp.-&7]

10ctejBjdzt dg" 2 dw.1. 2004. sdbtstsBtcOLdzs | sBBOdHBKNSE 56
¥ ydd ft odLizOd dz d3 dzOB dz® H j dad W-2B1 5 tmejmE jdq ts ediwi2] ¢ fitsdf jdtds
&ZOteSCIsdSd. wBBtedzd ¢ dzOkzydz = Is sz HCistaceansfotdtig Contnaridet Arghipaab e
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OB dese [ . 5., 1 dzs 5 dud2 J eitsnls ¢ 2 @f$olwishtidsipdSidis O o ( f ted B toj X dz
B0 1 Odz dzj 65 LBEBs®S . st dJ6 23dzj Ssf dlsOs h dj | sdzOteC Is
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Burkanov et al. Brief results of steller sea lion counts in the northern Sea of Okhotsk and Sakhalin island, 2011

1 21t6C @az%C dzH tetsr Y m Ols Is dsterdfy s disu te j Is ¢ ¢S o
stcOIs%cqd j zdz kQls 5@ o z(HWnetopias jubatus)emj o j tcdzts 2

YOME G sls fnSdigstef 2 5B j o ity & ®F OdacRbil &

1LsOd3yolméd? WddzdoOodz s dratssl jOdmE sets ddsisg Bdzis@ls fig§ ds¥,tc O o fif )
2. 10ydssdzOdz dzOw OB tsteOlstedY 5 dL Ezyd dds dBstemMidrn d&Bdzj S st
3. vdeddoejtefpdlsjls ¢dzvMSd, AdJteBjdeSfy, w2z

4 Aldelste dqLEyj ddy @BstehMSBsd ydLrdd ¢dzvmCd, w! 8 sSteH, ©

5. 10ydesdzOodzr dz" 2 dfimimdzj Hse Olsj dz' MEd2 ddzmisdlskls tr Btsdztse Mise O
dfmfdzj Hise Odzd ¥ &3, skfMdtets, ¢4 sdad”

4. stdzhMoOdzsddzetss OW Ctshif Odedw 5 dLEzyjddy HdEB2 ftedtesHT MM

Burkanov V.N*? Andrews R.D®“ Hattori K2, Isono T2, Tretyakov A.V?®
Brief results of steller sea lion (Eumetopias jubatus) counts in the
northern Sea of Okhotsk and Sakhalin island, 2011
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IeMmMtgp@dzedd dzijyBdh MmdekzyO -1 A Steller sea lion (SSL) survey was conducted fr
dmmdzj Htse Olsj dzr ME A3 MEHdzj ¢| June 20 to July 9, 2011 usiyjVAiGeor g S
g dev 85 9 dedw 2011 6. {| The study area and survey ship track are show
cO2tsdz OBl s OL Oder dzO© t§ Fig. 1. Our survey method consisted of approact
ttOBtsls L OC dz¢ YO dzO M+ 9 f sH Asts a site with thevessel and inspecting presence of
oy &Yy OEPcOdzdwY Lo jtej 2 o g imals, with binoculars from a distance of appro
d3d edzs 1000 3. [ fdzd dzO dzj | mately 1,000 m. If any animals were spotted on
fMlsOdzts o  dzts iy &ZzO0 vwetste! d dzd | land, the vessel was anchored or laid to drift.
MEH O mfkms OdzOM:! dzOH 2 9 dzOY inflatable motor boat (Brig HD460, Zodidgpe)
Brig HD460O0, sdf © ¢) sHdOS é| was then launched fno the ship. If SSL were spo

ZO H®Hzj dzdz" = Is BJjtd 60O todW @ ted on reefs or rocks separated from the shore
d Yssufmuydls Ydoeslsdz = { tetse tsi spection and counts were made from the boa
shdislste dzi yBdh O d § tsH My Is| there were high rocks or elevated shore areas ne
BjJtjecO M or mMslsr 4 Mdzd tew| the site, observers disembarked and climbed up t

otsL o h j dzdztsfyls dzd mMS OdzO, | to survey the animalsdm an elevated position. W

1
fsHdWIssmMAtsH MEzudO d d&tsH C d| made efforts to approach SSL sites with the shij
dz¢ Hj 2 dO Bjtjc (tetso tsH J dzd i the skiff and to land observers in such a way a
dzd 3dL dtetseo Ols! B J MY € 52 Mls 9 5| minimize disturbance of the animals and prev
sCtsdzyOdedw tBMdzj Hise Odzd W .  v| them from fleeing into the water before the end
BddetsC dzv tsHdegd 3 d dzd dzj M tsdz! | our survey. Animals wereounted several timessu
ttOL, WisdyskzjH Odedz" § EkMmted H dzV di ing binoculars by one or more surveyors. After t
dzO0 tHddsd dj xsdh j f otse 5H d ¢ the count data were averaged. If the observat

h§
Hdzj 2, sts o dltsetseokzy IsOB dzd| were carried out at the same rookery over sev
EyjlkoO LO Issls HJdz , € ts ¢ H ( days, the final table included only data from i
dzOr tsH d dzts iy 4 zOdetsdzr M jj € tsd counts on the day when thedast number of an
BOS Md oW figelsi2dzdzs fylsd L © 9 j& mals hauled out on the beach. Animals were coul
ded w ) . 1 sHfmyjls o j dzmw f s 184 by age and sex categories; bulls, -sglilt males,
tedwidgd SOuyd, ftdzkmj toyd, M females, juveniles and pups. When it was difficuli
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precisely determine sex or age, the animal was
orded as fAi ndredensa clusters
SSLs numbers from the visual counts were veril
using photographs. Pups were counted using
drive method. The only exception was Tuleny Isle
where pups and all dead animals were counted 1
the high cliffs, using the same tedtpnes as used fo
counting adults. On Tuleny Island observations w
carried out daily throughout the reproductive seas

j| Table 1 and 2 include only counts on the day wl

the maximum number of animals hauled out at
rookery at the same time in therjogl from 20 June
to 9 July (within survey dates). We used Prism:
8x30 and 18x20 IS binoculars, digital camerasn(C
on, Nikon, etc.) and GPS navigators. All branc
animals were recorded and photographed during
survey effort.

All known SSL sites wer surveyed in the norther
part of the Sea of Okhotsk, as well as the coas
Sakhalin Island (Fig.). At the northern coast of 1
Sea of Okhotsk SSL were present only on two $it
on Matykil Islands (Yamsky Islands) and lons- |
land. On these two islardwe counted 2,303 iird
viduals age 1 year and older, 1,766 alive and

dead pups (Table 1). Absolutely no animals or
traces of their presence were found at cape Zaib
tiy, in the Kekurnaya and Zabiyaka Bays, n
Taran Cape, as well as on the southend of Ls-

yansky Peninsula. Some traces of SSLs were fc
at the haulout on Zavyalov Island, but no anim
were spotted on the beach or in the water nearby.

Around Sakhalinsland SSL were observed on 5
7 sites surveyed (Table 1). No animals wspetted
on the breakwater of port Nevelsk and near

northern tip of the island, at Cape Elizabeth. In to
counts on Sakhalin yielded a number of 3,582 S
of both sexes, aged 1 year and older, as well as
alive and 43 dead pups (Table 1). The anagpio-

ductive rookery was on Tuleny Island. Pups w
also found on Moneron Island and at capezK
netsova. Moneron Island had four sites where ¢

4 hauled ou® on Sanno Rocks (730 m east from 1

Observatsii Cape); in two groups (no name) sepz
ed fromeach other by 500 m low cliffs located 8!
m east of the Vostochny Islands; at cape Sakhari
Golova; and an unnamed cape located 1.5 km s
of Cape Sivuchy on the west side of the island
total of 955 sea lions aged 1 year and older, 25 ¢
and 1ldead pups were counted at on Moneron Isle
Breeding SSL were seen at a rookery near C
Sivuchy. At Kuznetsova Cape we saw only one |
about 2 weeks old. The pup was most likely born
this site. A large SSL hawut was found on Opas
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sOBYz. @&HJdzOI! Mmjteds [y Isls| nosti Rock (Fig. Table 1). But when our skiffpa
dz' | WBElssetOWdd ofMmj2 L Odaj{ proached the hawut, at least half of the anima
dsts ) dz' O, s. €. ftcd 1 tod B dzd % | fled into the water. Therefore, it wasn't possible
Lo jtej?2 MmMshdO o eotHEZ. [T obtain reliable counts or get good photographs of
9 IkOBddyYyy yYydqW¥tO wo dw j sy -| entire site. We made just the minimum estimate
yJ Mlso®Oaodz dz0 M¢ Odzy [ §f Of| the number ohnimals haule@ut at this rock.

vOBdz. 1. tdLEd OIr Eyjlktse MdekzyO® dO dzixBdh O 9o §jtdtsH
Table 1. Counts of Steller sea lions, Juné 28ly 9 2011

PR iERY
) . [ OkB-6 u @1/ f $B [ IB-1 | IMdg Cd iy
1 OLdaj % B ( ; ¢d dzts . 1+ N -
ff / { Site name fdzj He U ¢ Femal| HT j ¢dJ Total 9r j dzts
Survey Date| Bulls | SAM o Juy Other 1+ Alive Count
total
pups
3) 2B YyOlIsT 23 Jun,
1 | Zubchaty Cape 2011 0 0 0 0 0 0 0 0
CcBME O g 2425Jun,
2 | Yamsky Is. 2011 80 36 462 138 85 802 457 | 1259
Br. 546k 26 Jun,
3 | Kekurnaya Bay 2011 0 0 0 0 0 0 0 0
. 10BdW 26 Jun,
4 | Zabiyaka Cape 2011 0 0 0 0 0 0 0 0
a3. U0t Od 26 Jun,
5 | Taran Cape 2011 0 0 0 0 0 0 0 0
ts. 1 O+ w 27 Jun,
6 | Zavyalov . 2011 0 0 0 0 0 0 0 0
f-o [ dimw d 27 Jun,
7 | Lisyanskogo Pen 2011 0 0 0 0 0 0 0 0
5. R 5 dz 28-29 Jun,
8 | lony I. 2011 197 73 1033 148 50 1501 1309| 2810
3. [ dzdL @
9 | Elizavety C. 1 Jul, 2011 0 0 0 0 0 0 0 0
CjC. 10t
10|Kekur pa 2742011 1 4 3 3 0 11 0 11
s. ubs dzj d 25 Jun,
11 | Tuleny |. 2011 105 121 1115 278 17 1636 775 2411
mec. [ 1§ Of ]
12 | Opasnosti Rock 7 Jul, 2011 5 nd nd nd 760 765 765
G. skl 75, 2011 8| nd| nd| nd| 207 215 1] 216
13 | Kuznetsova Capsg
B. | 6dajQ gy, 2011 17| 6| 253 402| 277| 955 25| 980
14 | Moneron |.
14dodd ME
15 | Nevelsk 9 Jul, 2011 0 0 0 0 0 0 0 0
I mjets Ekyl Jun23-Jdul
Total counted 8, 2011 413 240 | 2866 969 1396 5885| 2567| 8452

O¢Cddz tBOL 543, ) Ho zn ts B| Thus, in the two surveyed areas we counted 8,
Yylsjdes 8452 Mmdekyo, dL Gusy SSL,of which 5,885 individuals were aged 1 ye
Ofmlsj 1 etH d MBQuXid.d w2&{ and older and 2,567 were alive pups. We wo
dls' e odzd B3Odzedj dzO Is{ like to draw particular attention to the fact tha-tt
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I 216 C Odzts ste @ls $dej

tjLbd KO o kfgj P2 fYOBNC et dstw

wdoslsdy o, lkhklsilsslkzsh dn
pOdzd" ( ZORBHJdIM!' o EsE]
BOLJEkY sfw bkod ¢ &0 (@
Cq@&dets Oy lOfors defdedd dt. S fplda-

telz

o,

sOIls" HOdzdetsets tsBMdzj Hise Odzed ¥ -
stse o fshdzr j cEtsH' (IlsOB dz
9 Mmjojtedats? yomisd [ rBlsMEtsg

dzj L d&z20ydlsj dzt dzgs € sdzj B dzj Isfw
BsdzsH' 7 d sdseERdz & Y J ¢ sH dss
fedvydd o 1kt t©LO2BUJ 0 fMis
i3] clsdesMmis! Htodf dzsHO o ¢
9" h O % (tsls ydmdzO twtsHdah d
9 1LIstsdz t60O2Bdzy dzOd3 Isd dgo
(1, 50 madzj eidsas)nisd  » d o BIs oz
sOth j (IlsOB dz. 2) . y d fpdzj

=

sBjti' VW wO0OnOdzddzO o fJ
i 3500 ®sdsH'R d oL s
sfw -&00Mb j Wz B86 0 ( Isisddis
ZzO0 . Uk dzj dzgd2?2 ftsfiyls
9 w©0O2tdz HeHEBAY OJls
jftosHESIde dats?2 @ tolz tfjtf-
Csdzysd3 vemdLod.ughBuiu mk 21
j Bz MlsOjlsmwy 92 M4 d !
Mtcj Hdzad &3 MEsMisOo dzw dz 16 -
sBJ2 d 6,1% © GEBH HI
9 t©0O2Bdai 4 0On Odzd dzO
2) .

jLEd OO fmdzj y 4 dedw d -
Ud Enls@ezs 0 dzj dzts, ylsts H9 Q
Ot OO MdoebkyoO Isj Mdets MeaweL O
2008). 1 Ldddd?2
Yyomls: [AekMStet dBstw ¢t
&zZO v e ¢ . 4ORO0Odzddz d t.
dz' & Bsdz' hddgflsets Lo jtej 2 Lo
Bdztsy § ded W (5. Ras@ . df tgaBEd]
dzf kZyoOfmlsekshdj o tOL d3datsyjj-
iY' VW vOaOdkzddzO o Isjyjdedg ¢
y Ofpls+ dr dzdr dz2OyddzOj s tcOs.
[ Bdzj tetsdz ( d&zOh d dzj 5 2B dzd € 5O
L3, & dzOcOj &, uybts dzO0d]
Csdzdyd Mse © Mdoakzuj?2 o Mjoej
sBlMmdztse dzj dz20 dzj MsC O j dad § 4
6 tOMYytjH)dzjddjd BjxHE 8o

o~ ~FgasmgTo Tsgc Faga
Qo 11"

N’Uf < “GXSQUTN'“—'C’JQ—'

sOdz¢ ddzfif 2008) . [Bh OW yd Mz
&ZOr o fjttdsH ) 2004 Yt 2(
ftedtetsfmls MtsmlsOo dzw dz dzj Bj oA -
hj2 ydimdzj dedesfyls: Mmismis 0o d dzts

se figures do not include animals absent on |
during the survey (out in the sea for feeding, @eic
tion, etc) and are based only on direct counting
animals, without any extrapolation. Comparing !
results of this survey with the data from simil
surveys in the recent years (Table 2), we can
that in the northern Sea of Okhotsk the populat
of SSLs fluduates slightly, amounting to at lea
2,500 young and adult individuals. Annual p
production in this area is 1,740900 pups. Pug
mortality in the first two months of life does n
exceed 5/%. Since 2004, the area had a sli
downward trend (1.5% psfear) in terms of nm-
ber of animals aged 1 year and older (Table
Whereas the number of newly born pups remai
stable.

The waters around Sakhalin Island are the bree
and habitation ground for at least 3,500 young
adult SSLs, who bear 78&8D0 pups every yeal
(Tables 1 and 2). The numbers of SSLs in the
continues to grow. Growth rate is decreasingn-ct
pared to the end of the ®@entury (Burkanov anc
Loughlin 2005), but still remained relatively hic
for the period from 2004 to 2011. Inighperiod it
averaged 6.7% per year for young and adult,

6.1% per year for pups. The total abundance
SSLs in the region increased by 50% (Table 2).

SSL brand resight data demonstrated that the
surveyed areas are closely linked to each o
(Burkanov and Calkins, 2008). In winter, when t
northern part of the Okhotsk Sea is covered v
ice, the Steller sea lions move south towards
islands of Sakhalin and Hokkaido. In spring, as
ice melts, the majority of animals return to t
breeding gounds (lony and Yamsky Islands
Young animals and barren females remain near
coast of Sakhalin Island during the breeding-<
son. Some animals begin to give births on Tyule
and Moneron Islands (our unpublished data). Tt
we believe that the enging trend of decreasin
numbers of SSLs in the northern Sea of Okhots
caused not by decreasing numbers of the spe
but, rather, by their redistribution between the t
areas ( &z tc ¢ @cz®azC 2048 The total nm-

ber of SSLs in both areas hasreased from 200¢
to 2011. The average rate of increase was a
1.5% per year, and the total number increasec
5% (Table 2).
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Fig. Survey area and resear
vessel track, 2011. Black tria
gles are rookeriesppen circles
are haulouts; all sites are mu
bered as it presented in Table
black solid line with dark arrow:
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IS Odsatdstdy) tjLizd O™ o kigjsPclfd FYOHMNS scts Esew d k& f§t

vOBdz. 2. uwtcOQodedlsjdz' dz" | HOdzdz | EyiB®Gdl Mefolzyd® o MmjLE
Table 2. Comparison counts of Steller sea lions in breeding seasonr, Z004

2004* 2006** 2011
1 OLdad@ ¥ -dz - Ndor - Ndor ; Aqor
adh o |10 g rissqy MOt n g Ry T g R
Site name Total 1+ alive Total Total 1+ alive Total Total 1+ alive Total
pups pups pups
CBME O 6
Yamsky ls. 1001 455 1456 621 476 1097 802 457 1259
5. 1 084 vy
Zavyalov I. 51 0 51 66 0 66 0 0 0
f-o [ d MW daf
Lisyanskogo Pen. 70 0 70 61 0 61 0 0 0
5. Rtsdz
lony I. 1356 1301 2657 2007 1344 3351 1501 1309 2810

RuU [ |/JOTAL
s t.0O2 sdzl 2478 1756 4234 2755 1820 4575 2303 1766 4069
s. us dzj da

Tuleny I. 1084 508 1592 1006 584 1590 1636 775 2411
1Jdodd ME
Nevelsk 110 0 110 60 0 60 0 0 0

RuU [ |/JOTAL
fts t0O2 tsdzl 1194 508 1702 1066 584 1650 1636 775 2411

a1 J
TOTAL: 3672 2264 5936 3821 2404 6225 3939 2541 6480
* 1 kteCOdzse d Hte. 2006; ** I1kRteCOdtse d Ht. 2008.

g ff d figfthf sdz' L o dBdzdg dRefersrees

Il teC Odgse 1 . 1., odzskmatse ¢. 1., 1 jdsBBSSE t.1., 1 dtsad
.., JOWddd v.t., [OBOjo [.4., 1d¢kdzdd 1.wua., 1]
1 OGtejBjdzt oz Bte@IsL Zﬁsg)ﬁlzdzJMmetotmagubmmi)a smdeotsH O + sMf
2005 @6¢6. [ttmMd) &k SsfdlsOsh di | sdzOSlsdSd: oBtstcds
HEZz 2Ot H dzs2 € sSdaW jjtdsjjdewmdzds e , 4 @OESIfNdwy . w. 111

Il ¢ Odese 1.1 ., pzlszrtse ¢. ltclsw diSagndms i Jt..,, Jiid2dss drdz , R
d. RrR., sOdqu’dzfn [., skirdd ¢.¢r., [OBOjO [.41., 1dC¢Lkdze
1 06teiBjdz dzr 2 w. 1., 1 Or Oteyd dz€ s [ . 1 . Eulnétdpidgubatgsgtc Ods € af t§ H

t sfifnde -200F 6¢. [ tMidy & ¢sfdsosnhdj | cdzOtel Ilsdw-d:
Sts?2 di Ny HEZROtsH dts?2 Cdev Jtej ddq3d. [HiMMO, vCttOddzO. w
1 2cC Odzseo 1.1 ., s0OdzSddsm 5. 200 8EumatehdrshptOds.tcdM stdm Hdffn g ¢
s OB (d j | BdzOteSCIsd ¢ d: 4B tstedzd € dzOkz ydz' = stezHtse s d&OIs
JHifmMMO, uvC®BIA d20. u. 114
Burkanov, V. N. , Loughlin T. R. 2005. Di stributior
- 2005. MaringrisheriesReview 67: 1-62.
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Bushuev. Bycatch of cetaceans during fishery for turbot in the north-western Black Sea in 2010

1EhEjo w.
lteddzser CdlststsBteOL dzf i tdfdtc ttsolf) 2 dg G IsCo Qilrly CA@{dgO
(Psetta maeotica) 9 ML OOH dzts?2 YOMIsd v jtedzsets Bt
[HiMMCd2 yjddste Sydesets | RR BEMEBet tof Bd@sEt ALW2fllse O (

1 -

Bushuev S.G.
Cetaceans by-catch during fishery fo
north-western Black Seain 2010

Odessa Center of YugNIRO, Odessa, Ukraine

JdBjdz? CdbtstsBtcOLdE = o YO
COdiB Odz' PSettraaa@®tiza v j todzsd3  d
BOMMtser 2 "OLOCIjte d Weo dw

Bdlsdtelzs M § dzdzgfifigelz tsH dztd O 5 ¢
Phocoena phocoena [ OMmh IsOB d ~Qt

dzd W dL zygd dzr dzj HsMIs Ols 5y d
syjde€d ©® 6eBH 9 € Od3B-D dzk U
OL saCxtOrk1(999) . RMMdzj H 59 OHze
c@r ~ o vCtOddz ftsdL o BHGQG
ftedBted Ydz' » t©0O2B8dOF ster BRBO
9 BH, GHJ dzse € Od3B Odzr s
BOtcC OfmMses W jdz#r e (stedo thom
Ckdz d Ht6. 2004. stdoetnad>
HOdzdz"r | & & ttetied dtyaytsilo ¢ d Isds-
yddets?2 bEdzseotse SOz OdzO

slsmizlsMmMlso s I8 .Of DH @E2 j O MIs (
(1Y) 9 {1 Osdsdk3dyd mE¢s2 1L
9JHilMw M BBdiJ SCtbkf dr As-
9 Odzdz" = B Otc OB OdzO dip Owtatlits 2 d3|
fMdlsd 2.
[ Odgdzr | & ftoddzse On Cdlststse
otej g3y 7 twj2Mte dO {ftetsdr
Of efdzflzi d HJjCOBty 2010
EHOdzj dzdets s tsls BN j4tedj Ac4tBdES A B9
S0ABRXEAMOE dzz B d dzO di3d . t5 IR TR
dz' L dztse r 10 o' BBtts¢ o BB
(9 ¢Cdzs yow dzO2 H j dzdz" 2 sBter g
Vted d3j dzv dzd ! MPOD  figzady U

dilsd Brdzd dLGEtslsso dzj dgr 9
dzdlsqd, HBdY Mjkj2 dL d&is@
17 %. dtojHdz) J oty 3w dzO Astls)y
dzj Hjdz (lsjfdz-2 dzjicgfter) (H
Edzse COdS Odz® MtsflsOs ddz 32
BOMMO tHds?2 htsed ¢ OdB Od
4,11 €¢ 9 dOYOdzj Off toj dzts -
fpdzy L Oojteh jdedw dzj tej MIsO) .

s j 2 € dlststsB tec ®.pdatosnad 1@W (
Tursiops truncatus , 4 4 n CRaja tchavata( &8
Dasyatis pastinaga d 3 0O ¢ $gdalus aOdntimi

r turbot (Psetta maeotica) in the

The mortality cetaceans in gill nets during the catc
of the turbotPsetta maeoticin the Black Sea is large
scale, being an important factor for limiting thermu
bers of one of the species of the common porp
Phocoena phocoenalhe scales and nature of th
phenomena have not received enough study. Mec
ing to a tentative estimates, dying in the turbot r
each year are-3 thousand common porpoises (Oztt
1999). The study of byatches of cetaceans in Ukrail
were performed mostly in the coastal regions af (
mea in the zone of territorial waters, where the catc
the turbot was done using small longboats and felt
stedotsndyduX200f 1 d tc Cozrdm2004.
s ted o 5~ 2DQ9Y Ezblished data on correlations

1 by-catches of cetaceans with turbot catches and

number of the applied nets are not available. In
northwestern Black Sea in the economic Ukraine z
of Ukraine the catch of the turbot wasdoicted from
larger ships equipped with a spool for removing

nets.

Data on the byatches of cetaceans were collectec

| the course of 7 passages of a Bi&ga mediunsize

seine boats from April to June and in December 2(
The catch was performed aregion distant from the
shores N48AAgEH EB 23Am08ihE
from 35 to 65 m. The catches from 10 samples)-tc
ing 1400 nets (including a fragment of a fleet of 8 n«
were analyzed. Nets with a mesh of 28 mm, 100
m long were usg The nets were made mostly fro
the kapron thread, the proportion of nets from

monothread (line) accounted for 17%. The mean t
of their presence in the water was from 2 weeks4o
weeks (winter). The total catch of the turbot was 3.
individuals (11060 kg), the mean weight of a sing
individual of the turbot in the catches ranged from 4
in early April ranged from 2.50 kg in early June (af
the end of spawning). The recorded-datch was 2€
individuals of cetaceans (18 common porpoises
phocoena,8 bottlenose dolphingursiops truncatus

140
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iZh Zetad dztse r € d s stistetfotos dgz SagzS O dzO e Off jCenjimst? yOMmbsd v | tedsc s

(OB A ) .
sdlsstsBtcOL dz" §

4 &3 f ZOo dzd S O, O LOCYH |
fsHl jd&j Milkj2 trB0OSCd fist
fsfOoh dimw &semSdn ddj s s

dz4 H dzd &3O W

HOIsj
s tc]

vOBdz. vdzser d ftddtser

B dzj ofMiceHO EHO9 O

s
CBSEHO Istclzfr Zyd dzOuOdz¢EizB;
4 az
JH]J &Iy jet { tsdz.

L Of Iz stz adgiczd ey

dn &0 § Odksl

44 thornies (36Raja clavata 8 Dasyatis pastinaca
and 3 dodfistBqualus acanthialable ).

The cetaceans were entangled in the net with their
toral and dorsal fins and also with their tail fluke
When the nets were hauled in the fishermen were
ing to release the entangled mammals overboai v
out raising them on the deck, particularly in ca
when the carcasses had begun decomposing. Thu
observer could not always measure the animal

determine it sex.

COBBOMZz dgr = Mylsi?2 o w1Y[ 9

Table. Catch and bgatch of turbot nets in the northiestern Black Sea in 2010

[ dmw | &z B, d3di Y d Midgfsls | v dzt£80 dz§
Month Depth (m) Number of h I9C ¢
nets Catch of turbot } e q dZByecatch
number/kg

¢ f April 55-65 200 + 8 400/1640 ¢ L ts 9 Kaorporpoisel 4, OW Odz(

bottlenosalolphini 4 , ) &aatsi 20 /
¢ 7 t6April 3540 45 115/450 ¢ L ts 9 KaDor porpoisei 2
¢ f t6April 55-65 50 80/310 ¢ L ts 9 Kaorporpoisel 2
¢ 7 t6April 3540 87 415/1260 ¢ L ts 9 KaDor porpoisei 2
¢ 7 t6April 3540 180 768/3060 ¢ L ts 9 KaDor porpoisei 4
[ O2May 60-65 180 504/1610 ¢ L ts g Kaor porpoisd 2,

oW o dz[cbuu@nose dolphiin 2
R & dz'Juné 50-60 200 700/1750 | s Ols tcpuodi 1
r 4 ¢Dec / 55-65 150 125/410 ¢ L ts g Ka®or porpoisd 2,

€ Ollscatsi 7
r 4 &Dec / 50-60 150 65/210 ¢ € Olsstatsi/ 3
r 4 ¢Dec / 55-65 150 110/360 ¢ L ts o Kaorporpoisel 2 , ) Scatsi’

7, S Ospum@gilz /
{ OL &34 ter ftod dztso dzj dzdzr = OL ts| The size of the bgaught common porpoises rangt
165 Mmds3. 1 sdz B dz tsf tej HJ dzj| from 90 to 165 cm. The sex was determined ire6
HSE 150 M) d 1 MmMOdy0O ( 16 males (from 100 to 150 cm long) and in 1 male (¢
ddikzh j Mise j dedzs BsdzsH T j  dzidt| cm). Mostly young immature individuals died in tl
B edes f sdzso ddzO OL ts9 8¢  d df nets. Roughly half of the common porpoises w
OHts 120 Mmds. small in size: from 90 to I2cm.
1 52 3O dedz’ | OW Odzd dz" B ' dzd d -| The captured bottlenose dolphins were exception
Isjdz! des dIsdztsH dgv S tsd3 d d dgd dz( by young individuals and ranged from 140 to 200
JudodqHdets Btsdzi j Skt dzr d3 joff in size. Presumably, largsized bottlenose dolphin:
shddg Btsdz h Iz wdLdud ME & | which are physically stronger and had experienct
steHdw i3 dzse O, EHOjIsmw (| coming across with the capture tools mga avoiding
MmMisVYBdz B" &z tsftcjHJ dzi dz bk 94 death in turbot nets. Four bottlenose dolphin fem:
hdr Hdzddkkz s 160 Hts 20%0-|160 to 200 cm long were sexed.-Bgtch of bote-
HOdnY Istsdz-de@y @dzjo fdsQ “dzj nose dolphins occurred only in April through ea
[BE0N0jls dO Misw o dd BOdd "
dzOh dr dzOBdz# Hj dzgdWw R o' Ms$ O The high proportion of bottlenose dolphins recordet
CORBOdz! dgr = Mjilsj 2 &7 yj 28 (the bycatch of turbot netm the central northwester
15 HOdzdz" d3 u. 1. sted o - dy d Black Sea, being 30.8% is noteworthy. According
9tSHOR st BO HBdW OW Odzd d -| S.V. Krivokhizhin 6 tc d o s r, §099] ugthe coaste

[sEMCd) ooz Scfdlsosh quadddeSisdCd. 0
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Bushuev. Bycatch of cetaceans during fishery for turbot in the north-western Black Sea in 2010

ZzO efmjets 5, 4%, )
OLtso¢d (94, 6%) .

l sdzzuj d Mz HEE b dj  Mtej H G
CltssBGOLdZ R: 132 86 OLIE DI
LCL./ 100 MjBj37 OF Odzf GO®-
o5 §sHi jd&j d LMBLIEL [ O
LSL. /10 M.l DO dd dzOC Lj.-
kjfAzlsCd). Jtddse Cdktsete
Bsdsdzd Isd ¢ 5 fMtcOmedzj daff ¥ 5 MO

fted dzts o (

Yylsd o 1,5 tcO@ Ha'ditsidzlz, ¢ Idits-
il 5 Btd Mj2 foOomdshmisd do
fptej Hdedj o dzduddz’ ftejHMmE

A dedz” i3 fted MeOo dej dedd fip -
HWisfw Mtej Hinlse O3 RO MM @ts
dzr = tO2tdtse v Y. v0OC, tB-
90 1 ®jdd 2 fted YtsHl jdi f
dz JtemMSdr bEtejySdra ¢ OdB Oidz
dzs 34 CdlsstsBteOLd - (7,56
F Bjijetses st &30 o 700 Bt
¢ dBj dz 40 dstemMSdn dgdzi € §1H
sj2). ltej 3" dzORtsYHJdzdw B
dzi dLo jMmMisdes. | BL BBy ds, (6
sBl Widaw 8 Isfpw  tsfytse j dzdzts s w o3

OWOoOdzddz © fHtedBtejyder @ otsHC
g1 Y[ .

e ts@fgdes tojy ddidz § esd3r MdzO
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waters of the Crimea, the proportion of bottlenc
dolphins accounted for 5.4%; and thedatches were
absolutely dominatedby the common porpoise
(94.6%).

The indices of the bgatch of cetaceans were a$ fi
lows: 1.86 individuals /100 nets (the commonr-p
poisei 1.29 ind./100 nets; bottlenose dolphin®.57

ind../100 nets) upon a single removal of the nets
1.3 ind. /100 nets.day (common porpoiset 0.9

ind../1000 netslay, bottlenose dolphiin 0.4 ind./1000
netsday). The bycatch of cetaceans into line nets
moncthread compared with kapron nets proved

times higher. This appears to indicate a greater da
of line nets. The mean values obtained appear t
lower compared with data that are provided by m
media for the coastal regions of the northwest
Black Sea. In fact, in the April 2010 off the Zmeil
Island, when the frontier guards hauled in 450 Turk
poacher nets 34 cetaceans were revealed (
ind./100 nets). In the May of 2011, off the coast of
Crimea in 700 poacher nets, the mortality of 48-r
rine mammals was recorded (5.71 ind./100 nets).

period during which the poacher nets were founc
the water is not known. Presumably, the differen
obtained are partly accounted for by the patterns of
distribution of common porpoises and bottlenosk ¢
phins in the central northwestern Black Sea.

According to the harvest regime in the Black Sha,
total number of turbot nets in the Black Sea should
exceed 7700. The mean duration of the presence c
nets in the water, considering the banned perioc
capture is tentatively 150 days (a total of 1155uth
sand netsday). Actually, accordingo expert assas
ments the number of poacher nets roughly exce
twofold the officially permitted numbers. And, anco
siderable portion of poacher nets can be app
throughout the year.

According to our estimates, the-bgtch of cetacean
was 2.35 indiiduals per 1 ton of the caught turbc
According to the official statistics, in 2019, the yie
of the turbot in the Ukrainian waters of the Black ¢
was 207.3 tons, 20&1i 236 tons. Unfortunately, &t
tistical data cannot be used in order to obtairialrie
estimates of the mortality of marine mammals as
actual turbot catch exceeds the one officially decle
substantially.

Considering insufficient data available on cetac
by-catch in the turbot nets, differences in thech&ch
indices in difféent parts of the sea and also unrelial
ity of the statistical data on the net set and the siz
the turbot catch, it is difficult to precisely estimate 1
scale of the mortality of marine mammals in the r
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According to a tentative estimate, in thkrbhian va-

ters, in the turbot nets alone about 1500 cetacean:
the majority of which being the common porpoise.
addition, the common porpoises, and to a lesser ex
bottlenose dolphins also die in a smaller scale har
of the dodfish (nets witta mesh of 120 mm) an
thornies (nets with a mesh of 180 m). The comn
dolphinDelphinus delphiss not affected by using ne!

In the present situation, various measures aime
minimization of byc at c h (utiliza
changes in the desigmé material of the nets, linait
tion of the dates and regions of harvest, etc.), appe
be very important Also an important task is a cdn:
erable reduction of the scale of illegal harvest of
turbot.
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1. rRdzMlsdlkl ¢ jodsdascdd d&. 1.1. zdehseO 61, §sMmCeO,
2 Rdzisdlslzls BOh ddeseo jHjdedw dd&3. ¢. ¢. 1 ZOctsdzteQoatsoa O t o1, [
3 § 2 te 30 dzf CedPts ddtdsatefmedtsips d 2 ddemisdislzls s1 A t ¢1, [ E2ted3Odzm&,

Vedenev A.I%, Avilov C.V.% Shavykin A.A®

Assessment of noise from fishery and zones of the acoustic impact
on marine mammals at construction of the oil-and-gas facilities in the
Barents Sea

1. P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences, Moscow, Russia

2. A A. Blagonravov Mechanical Engineering Institute, RAS, Moscow, Russia
3. Murmansk Marine Biological btitute of Kola Science Centre of RAS, Murmansk, Russia

)| fJtedtsH MmMistetsd Isj dz' Mise © | In the course of austruction of the facilities of the ol
CiRf dzj MO o 1 Otej dzyj o sd3j ¢ and gas complex in the Barents Sea an increase i
dzduyd dzdi bktetse dzw  tsH o tsH das| level of subterranean noise, which potentially may e:
ydodz dzts, By il BECOL Ols!L {a detrimental acoustic effect on the marine mamr
HJ 2 Mlisodgtsite i@ » d3dzy ¢ s d Is O¥| near the facilities under construction. The presapep
oBdzdLd B jSCIktse MistetsdIsj ( addresses for the first time under the preparation of
of Jteo " §, 9 tOd3¢ Or f 5H d§ Environmental Impact Assessment Project t the pos:
Hi2Mlsadwy dzO Stz O h 8L | detrimental effect of the noise as based estimation o
Bsy desets kM jteB O sls OC k filds| level of the acoustic effect of the underwater noise g
k0, fteseo j H] dz d3tsH j dif i 92ts H to and in the coursef the construction of the Shtokms
hEdsO Hts d o fjtedH Mmlstets| gas concentrate field (SGCF) in the Barents Sea ani
COL sCtsdzH j dzM Ols detse 5 d3j fIs@ effect of the noise is estimated for the wingering and
o dzyd osds dststejy d Sy J daj ddS - summerautumn construction seasons.

ﬁ tgzw 9 :SS&J%&;;%Z an_;Bwﬁ] g’hdz,'ij:f?s mfz% The noise in the course of construction at SGCF isir

ly a continuais (nonpulse) lowfrequency noise with ¢

disd @ Mmise ©. maximum intensity below 1 kHz. This is the insaund

zkds o otcj 3" MistetsdlIsj dz' M| caused by the drilling of the bottom, the lmequency
ftoj HMMIsOoa dzw j Is MBB B2 dzj § te] noise from the propellers and taxiimmg mechanisms o
dzdL S syoOmistsisdzr 2 hkd3 M d30O| the ships in the operations for installationtioé equp-
ddyd 1 C1y. Clts dda¥ tcOLt- ment for the bottom complexes and also the i
YyoOmlstsilsdgr 2 "kd3 tsls o d dzls € frequency sound from the ship sonars. The mosew
dzdL disse MEkHte tfftedEk fisldf @ detOryy spread cetaceans in the Barents sea are the Minke \
90dzdvw dzO HBdedzr | € i3 dzj l€4 (Balaenoptera acutorosyratathe finwhale Balaeng-
dzr 2 LeokC s MkHuBer s ¢ df{tera physalus)and the humpback whaleMégaptera
ftoetsisteOdzj dzdz" | ©® 1 Otej dzyj | novaeanliag)and smathumbered cetaceaiishe bav-

BOdzr 2 f ts EabagrOfsed fcutqrosyraty , dzh
9 O dBalaénoptera physaluy d G ts tcMe@anteral

head whale(Balaena mysticetus3eiwhale Balaeng-
tera borealis),and the blue whaldB@laenoptera muse

novaeanliae) d 30 dzts [ o fiedf josdn® dgH f
(Balaenamysticetusfn § 2 sBaldenopteraborealiy, d
fn d dzd 2 (Beladnispteramusculuy$ dzOm i d ¥ I -

lus) are classified as animals with ldwequency hearing
(Southall et al. 2007). Hencéhese species would k
most exposed to the effect of the noise of the coast

mMw CO¢ ydowslsdsz j M dzpauthadl| tioninthe sea.
etal. 2007) . P Bl bsdk 1 BdH The assessment of the budget of the underwater 1
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fMtej H' d2OBd dhf sd L 59 OdE -
sdoedz 2 d3jIssH ¢ MJ oHBHJWW-
Wi MSdn b t\@iofiizjo82dCblling 1 9 9 3 f5 -
Hjd dr j twOfmujlr ftede j Hig
Mlsoe O 1 tsHoeBHABGEE HESB ' Ydis
tejHd thopj ddmoOorpPSCIs]jtedMmls
BT dzO dL o dzj yj dz© Htopad gA@ante
2009).) sdzj MCtstesfisd LokSC Oj ¢
s 5 HOMd &3 yYyqdhWtctse 56 =5

tedmMCEk otLHJ]2MIso

dzj desflsd ( Monterey and jl
Medd rOLOCIsjtedMmisdCiHY taisd
dL o dzj yd dz dgtL sBtBh j dzdzr n
ftoj HsMIsOo dzj dadz" n C s 3 O gz
dztsf 34 dzls o4 €. g jSlte 1€
LoaEZCO Bl ojlteso et oKoveg
(1990) . 1 dzy MEBstesMmisj 2
s O¢C o9 OlsdsdefdddzSip 910 d3/ fy &
dzO) . g St hkEdkse I do
BOdz! dz" 2, 9 twiddii IsttOdzj ¢

CzOMMmdW d ¢ OQNVd2 OffkOH) s & | (dzEoB;
dzj dzlsdzr 7 dimbstsyddStse h EzdiB-
Bddzs?2 cGtjBdesets 9 0OdzO fdte
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before the construction operation in SGCF, including
contribution of the natural background (on accotina
wind waves and the tide ) and the noise of the fist
ships that were in May in the water area of the Bar
Sea.

In numerical simulation the fields of numerous sour
of the sound were summed up: the dynamics noise
the sea surface, the navigat noises (fishery) and th
noises accompanying construction. All those sources
not correlated due to different physical origin, het
they are summed up additively. The dynamic noise:
the sea surface can be represented as an uncorr
sources itributed near the surface (Kewley 1990). T
energy spectrum of those sources is normally descr
by a model depending on the established wind velo
The range of dynamic noises of the surface noise
obtained by a numerical summing up of the doot

tions of numerous small surface areas. These cant
tions are the product of the module of the transfec-t
tions of the marine environment (from the source to
reference point) to the spectrum of the noise souree.
termined in a similar way is ¢hnavigation noisé by

the noise spectra from some individual ships in ¢
their location in the water area is known.

In order to estimate the transfer functions of the ma
environment, we used the most precise and effec
method of pseuddifferenial parabolic equations (Av
loff 1992, Collins 1993). Model calculations areepi
sented for the construction region of the Underwi
Production Complex of the first stage of the SGE&F
velopment. The characterization of the bottom relief \
obtained fromthe database of EtopdAmante 2009).
The sound velocity field in the water layer is based
data of the digital atlas of the temperature and sali
(Monterey and Levitus 1997). The geoacoustical aha
teristics of the bottom (density and flexibility)ene e-

tracted from the generalized geological data providet
the company ¢Stockman ®¢
trum of equivalent sources of the sound from the w
waves was derived from the study Kewley (1990). -
field of the velocities of the wind iassumed to bedh

mogeneous throughout the water area, with a value ¢
m/sec (roughly 3 balls). The spectrum of the noises f
the fishing boats (the maximal in the trawling regin
was derived from the Manual on Vessel Classificai
(DNV 2010). The deths of equivalent noise sources
the ships determined by the depth of the propulsion ¢
and the diameter of the propeller are assumed t
equal to 3 m.

The map of the routes for the calculation of the nol
from the sea surface is shown in Fig. ttes routes anc
the location of the fishing boats for the estimation
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their contribution to the noise field (a total of 77 acko
ing to their location as of the date concerned) are sh
in Fig. 1b.

sOtlsO IteOMM HdW tOMYJ IO
fsCOL OdzO dz20 tdMm. 10; Itste
dzso dzr = MEHtse HEY ttOmyjts
&zfj (efMmiets 77 (gt ttOMmf tsdzt
fsCOLOdz dz2O0O tedm. 18B.

o .

tdm. 1. sOtl’ dMmftsd [ sbB@gh- Oldt GBEY K dtis s d fzditf-r B 5 dzts o da’
ftosmMistcOdzy dzdvw Lo kCO s dzdm; B) COtlsO kteOMM HAzv ttOMYJ
Fig. 1 The maps of the routes used in simulat@he disposition of the fishing boats and the routes of tha-distr
butionof the sound from them; b) the map of the routes to estimate the noises from the sea surface.

e

10 t dMm. 2 ftwwde jHjdzr te] LA Fig. 2 shows the results of the calculation of the nc
BO o HI lsda 1 &B¢1 O Hdzw |[budget in dB in relatio
cOMmYf sdztsy j dzd W ] sSHo9 tsH dzgs ¢ ts | 100 m at the site of the location of the Underwe

Zz1sf 9o 1 Cpjdgeygje.ts Production Complex of SGCF in the Barents Sea .

B tdfm. 2. [yj &z Olbh

95 - dzZsfilsd "Ed&ZO o &O
fzdzC Isd tedzOW &z 4

90 9 jtorndetsMmisd BBstew
a3/ M, hIsted n ool

85 ' Bsdzso dzf 7 koL
dzOw Cidnled@iO tc dz' 2

i) Fig. 2. Assessment of the spectral

75k density of noise in May. The
dashed line denotes the seiof

70k the sea surface at a wind of 10
m/sec. The dashed curve denote:

65} the noise of 77 fishing trawlers, tt
solid curve stands for the total

60 noise

551

50 : . L ! ! ) T
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I fsslks jlsfised
d Mk

fl  tets e j *H 4 According to the calculations made, the integral le
dz' | ktetso dz s j ton

d
BZO dzt of the noise of the sea surface at the wind of 10 m
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are 105 dB, the noise of the navigation, 92 dB and
total noise, somewhat more than 105 dB in relation
O Pa. A similar calcul a
yields the value of 113 dB for the sea surface noise
the total level of the noise of someathmore than 11:
dB in relation to 1 Oma
logical conditions of September yields a similar res
but still the levels of the noise are lower on accoun
the neabottom distribution of the soundp (o d dafs
1l § nj 8831). Fromthe provided calculations it o
lows that that with the set densities of navigation and
levels of noise of the fishing boats, their contribution
the total level of noise in the region of SGCF is subs
tially lower than the contribution of the dymé& noises
of the sea surface at the wind of 10 m/sed (&ores)
and all the more so at the wind of 20 m/sec.

It is known that the migrating whales respond marke
to the industrial noise. When a discontinuous {n
pulse) noise from the construction tethal or signif-

cant pathological effect on marine mammals is expe
however, there may be some negative behavigral
sponses to the nois$edisturbance of orientation, chang
in the migration routes in the sea , camouflaging
communication signals,esponses of evading of g
mented noise zones (Southetllal. 2007). The investg

tions have revealed (Malme et al. 1984) that in migra
whales at the levels industrial noise of 110 dB, 12(
and 130 dB ifyShehawibral regpansed
evadng the noise zone wee observed with a probab
of 10, 50 and 90%. Hence, to date the value of 120 c
considered to be the threshold of the behavioral resp
to continuous type of noise (Malme et al. 19B4} H j

2010, Nowacelet al 2012).

For the numerical assessment of the size of the zon
hydro-acoustic noise effect on marine mammals dut
the construction of SGCF, used as initial data for
estimation of the loss in the distribution of the noise
above data were used. The levels lvd hoise of the
ships of the construction flotilla were selected accorc
to analogous ships for which the noise levels are kn
(Reeves at al. 2005). The calculations were mad:
May and September as the propagation of soumd
pends on the spatial digtution of the sound in the av
ter, which in its turn is a function of the time of the y«
and weather conditions. Fig. 3. shows examples of
calculation of the zones of acoustic effect of the nc
around the construction site of the Underwater Reoc
tion Complex SGCF in case of a typical technologi
operations involving 2 installation ships of a high ca
tonnage of the ASaipem

left, Fig. 3 shows a gray scale of the levels in dB ia-r
tion to 10Pa. Mayareshavhio kid
3Q where the areas of zones with levels of 120 dB /
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0o di¥ Mmistslse jlsmise j7d¥dets 1144, { dB / 140 dB are equal respectively to 11405 k36

t Ofmygs fMmjdasweitew f t5¢ OL Odz| km?/14.7 knf. The calculation for September is shoy

Lsdz i kEtesodgwdsd 120 HI/ in Fig. 3b, where the areas of the zones with level

7170 C836°8 8 dgst€istp j Isflse j df 120 dB/ 130dB / 140 dB constitute 7170 Kh568 knt
/ 8.8 knfrespectively.
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tdfmp. 3. 1 td OCEkEMldudi MEsets oaLHj2Mlsadw hERO ftd Mistesdls
Fig. 3. The zones of acoustic effect of noise in the construction of the UndePnadection Complex SGCM

1 Y4 dzts o3, fts tjL kzdz IsOIs ©Og34 On the whole as based on the results of the calcul:
Isd s fMdedy j dzd i 4§ dztsh OH j 2 f| of the zones, there is a reduction of the areas wi
Hdzw fj dzlswBte! MC dr €& dH tetsdzts| preset level of noise for Sepnber hydrological corid
9 fodzkstd ©OLO fts MmtcOo dzj tions compared with the May conditions due to
fosctej o0 o jton dsfglsdgh § jff heating of the surface layers of the water column
~nBHO ¢ fHtdHBddztsdizz =~ Ot OFC Is| transition to the nedsottom pattern of sound propag

| ed ) dks  syj &k  udmdj g o
sYdHO]J B n © LisdzOs h kzd30 j fi Arough estimate of the numbers of humpback whi
mMétsets L dzOyd dzedw 120 HJ, expected in theoise zones with a level of above t
stedj dzZlsdtetseo sydz" j HOdzdz" j 5 critical of 120 dB can be obtained as based on tent:
odHO HOdzdz" | s § dzsh OH d L t5( data on the density of the distribution of the spet
JLEd IsOIsj ydMmdzj dzdztse 5 d3tg concerned and data of the zone area obtained as a
M jtelsdes? yj dzg€j [ k& tcd3® g of computational simulation by the Murmansk Bigito
Csets dqdzmisdlskzls©O® s1 A i ¢ cal Institute of the Kola Research Center, RAS ,
CsteBOYJ 2, tOMMmydIs Odzl density of the distribution of the humpback whales
s te s Mg dzded B dgifs fints Pt uizw | timated t6hroughout the entire water area of the |
CohMEOhyjlsT f 5C OL | ents Sea during the sumrreitumn season is abo
hjda MmyJ dzOted d ( 5 Hj df 0.0005 individuals/kr Calculations reveahtt that in
dr EMlsOdzse sydzr = i3z case of the worst scenario (concurrent operationef
dzsmisd d BERECMdese ) , L 5 dzO | eral installation ships of great cargo tonnage and tt
Ptesodzj &3 0120 H BsyQ s&the zone of acoustic ef
(Vedenevjtal . 2012) . wdzj HdipjQl exceed 16000 kin(Vedenevjt al. 2012). Hence, du
fitedsH fYtsH OCEMIsdyd MS dd3 |ing the summeautumn season about 8 humpba
sCOL Ol Mw BCtsdzZsE 8 ¢ B5teB Oyl whales may be exposed to the acoustic effect of noi

HdzOC s Mdzj HEjIs tslsd3j Isd Is -z, It should be noted, however that the assessment ¢
sdyj mMSBsets otsLHj2MIseadw d acoustic effect on marine mammals is greatlynh:
cO2dzi L Oltcliz@IsA] Hal wL) dedz'fj={ pered due to lack of data that are necessary for the
BrtsHdd'r = Hdzv tOMmyj IsO. M culation. Althoughthe literature contains some reco
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d Ooydd s Ctdlsdud M&¢d mendations on the critically hazardous levels of so

sHWhddg ¢ 0OCEkEfMmisdyj MS d leading to acoustic injuries (Southall et al. 2007),
), HEt Mdr §tste dzj k& Mmlis| unified critical values have been established for
Jddw Hdzv [k tots®sdgjd2n Ldajlz¢ sound levels causing a negative behavioral respc
Hj dyjmeéd2 sls¢dd¢. s tg In addition a reliable assessment of the scale of-d
Cd dBOMhIsOB O dzj ¢ Olsd & d mental effect of noise on marine mammals necessit
gw hEd@g0 dz0 distem S da d3di some accurate data on the seasonal density of she
ydz' § HOdzdz" § 8 MmJ L tsdzdzts tribution of species in the construction regions.
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Present status of seals in the Gulf of Finland of the Baltic Sea
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The eastern Baltic Sea is populated by the Balti® ¢
species of the ringed sg&usa hispida botnicaand the
Baltic subspecies of the gray séHlalichoerus grupus
macrorhynchus)In the Red Data Book of the Russi
Federation, the Baltic ringed sealisgted under the ¢a
egory fiDecreasing numbei
number is constantly de:
|l isted under the cat egw
lations whose abundance has decreased to critical
el so.

Indeed, the umbers of the Baltic gray seal werg-¢
tremely low. In the 1970s, they were estimated at
more than 3000 indi vidu
1999), and in the early 1980s they were as low as-1
1500 individuals (Helle 1983). The population size
the Batic ringed seal was estimated at about 5008 il
viduals in the late 1970s. In accordance with the res
of a survey conducted in 1996 that used the samé-c
ing techniques throughout the entire Baltic Sea, tt
were about 5500 r iah1898)d ¢

The ringed seal.Currently, the major herds of Balti
ringed seals are found in the Gulf of Bothnia (5500
dividuals) and the Gulf of Riga (1500 individuals). T
herd inhabiting the Gulf of Finland is an isolated ¢
that does not mingle witthe herds found in the gulfs
Bot hnia and Riga (H2r k®©

of the herd inhabiting the Gulf of Finland lives in t
Russian waters. As for the part of the Gulf of Finle
that belongs to Estonia, ringed seals have not been
there for many years; and the numbers of ringed sec
the Finnish part of the gulf are very low. For examg
only 3 ringed seals were observed during an aerial
vey that was conducted in Finland in 2010 and cov¢
100% of the ice cover (A. Halkka, dr@dommunication);
and after the ice broke up during the following sprinc
2011, no ringed seals were seen at all (O. Stenman
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communication). In Russia, the latest aerial survey
ringed seals in the Gulf of Finland was conductec
2010. The numbeof ringed seals observed on the i
was 45 (SE=16.74) with a wide 95% confidence intel
I 4 tod odH de@P12). This means that there were
more than 50 ringed seals on the ice of the entire Gu
Finland at the time of the aerial survey, and thaist

probably, the total population size is no more than

individuals. The survey was conducted on a sunny
with little wind during the molting period when abo
75% of the population rest on the ice.

In the late 1970garly 1980s, the number of riag
seals in the Gulf of Finland was estimated at 35000
individuals ¢ ts te d3tfig thyed § J1820)SOur surveys
showed that by the end of the 20th century the @og
tion size of seals was 10 times lower, only about

individuals. Recent data confirm th#te numbers of
ringed seals in the Gulf of Finland continue to decre
dramatically.

A survey of islands and haulout sites has shown tha
number of seals hauled out has reduced, and the r
mum number of individuals spotted on all haulouts v
only 43. Besides, the number of haulout sites has

reduced. Just a few years ago, there were sites v
you could always see seals during the molting per
now there are no animals on these sites at all. &h
maining population is centered on a limitegmber of
haulouts. Currently, there are only 4 sites where you
find these animals, if the weather conditions are fav:
ble. Three of the remaining sites are located in

southern part of the gulf, in the vicinity of the Kurgals
Peninsula, as the mnmals migrate there in spring, aft
the spring ice breaks up. This means the entire pej
tions concentrates just in one place, and this make:
animals even more vulnerable during this time of

year. In 19911992, about 150 carcasses of ringed s
were found in the Gulf of Finland. The autopsies af ¢
casses conducted at College of Veterinary Medicin
Helsinki did not reveal the cause of death of adult-w
nourished animals. It is worth saying that the numbe
dead seals found during thoseagewas higher than th
entire presentlay population size of ringed seals.

2010 and 2011, 3 carcasses of ringed seals were fc
For a population numbering 800 individuals this is ¢
huge loss. All more so, as we do not possess statisti
the totll mortality rate.

Lack of sea ice during warm winters makes the anin
breed within the city boundaries of St. Petersburgi-le
ing to even greater mortality rates.

The gray seal.The gray seal herd inhabiting the Gulf
Finland has contacts with othgray seal herds inhabi
ing the central part of the Baltic Sea. For example]-si
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lite telemetry research conducted in Estonia has sh
that gray seals inhabiting the central part of the Bz
Sea periodically swim to the Gulf of Finland, but sL
trips d not last long, and in one or two weeks se
come back. In the Gulf of Finland, satellite teleme
research has not been conducted, therefore we di
know whether seals migrate westward or not. The ¢
seal abundance in the Baltic Sea has been @@
individuals in the most recent six years, so licen
hunting became permitted in Sweden and Finland.
size of the gray seal herd in the Russian waters ar
the entire Gulf of Finland continues to grow as well,
the growth rate is much sloweompared to the on
observed in the central part of the sea (Table). The
presented in the table is based on the informatidn
lected by the HELCOM Seal Expert Working Grot
Counts of gray seals on molting haulout sites are «
ducted in late May, at the sea ice melts; and seals
counted simultaneously, during the same time of
year, across the entire Baltic Sea. The number of
seals observed in the Gulf of Finland is about 4% of
total Baltic Sea seal population, and about 1.5% of
total population is found in the Russian part of the ¢
at the time of the year when counts are conducted. /
molting ends, the number of seals hauled out incre
this is related to the arrival of seals from Estonia .
Finland, because a large paf the herd summers on tt
Russian territory.

9

Addem€ s d3

Table.Results of gray seal counts in the Gulf of Finland

2002 | 2003 | 2004

2005 ] 2006 | 2007 [ 2008 | 2009 [ 2010 | 2011

{ sMind DK S O s sG]

Russian part othe Gulf 89

183 | 547

545 | 390 | 326 | 331 | 400 | 168 | 446

I el dzq o §

Total in the Gulf 313

490 | 870

880 | 756 | 803 | 965 | 1040| 615 | 1417

| ) J 861 8O dzls X%y o

Total in the Baltic Sea 13100

15950 17640
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As gray seals increase in number, they disperse v
around the gulf. In the past 4 years seals have
established their haulouts on the islamdsHalli Karti

and ltyakivi; they returned to these sites several dc
years later after they abandoned them (Finnish pe
used to hunt seals on these reefs in the early 20th-c
ry). For the first time ever, seals were sighted on
islands of Rodsér and Halli. In summer, they are oft
seen swimming in the Gulf of Vyborg. In the eastwi
direction, they swim further than the Beryozovye

lands. Because of the lack of drift ice fields during we
winters, there were cases of seals breeding in thst

eastern part of the gulf, just outside the city boundar
St. Petersburg. But the main haulout sites are locate
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the southern part of the gulf, near Kurgalsky Peninsu

Since the second half of the 1990s, marine termi
have been built both aihe northern and southern coa
of the Gulf of Finland. Construction and operation
large ports have a negative impact on already establi
ecosystems. Marine transport operations that use

large crude carriers inevitably and drastically change
way the neighboring territories and bodies of water
used. But in this way we change not only our emvr
ment, we also affect the environment of animals that
around us. The increased anthropogenic pressure
lead to exacerbation of the distunica factor andn-

crease risk of industrial pollution.

Changing ecological conditions and increased fist
activity lead to reduction in fish reserves, which inter
fies competition for fish between fishermen and seals
this struggle, the odds are dmé peopl e 0 ¢
safeguard the interests of animals in their natural-h
tats, we need such nature reserves that are capal
support the welbeing of the protected species. Tha-v
ter bodies of the Gulf of Finland are part of the sl
nature re er ve A Kurgal skyo.
international importance, it is on the Ramsar List
Wetlands of International Importance, and the m
haulout sites of both seal species are within the beu
ries of the reserve. But the protection of pindipé this
reserve is actually nonexistent due to habitat disturb:
by fishing activities. We need to make changes to
fishing regulations in this area and to the allowed-p
ods for fishing activity. However, it is impossible
make such changes tite regional level, as it is the-j
risdiction of the federal government. Until the chani
have been made, the seal population remains vulner:

We would like to express our deepest gratitude to
GEF Programme implemented by the UNDP (proj

00069210 St rengt heni ng t heo-
tected Areas of Russiao)
State Corporation), and
Os s Tuuliaisen Saatijoe
search.

1 Conclusions

1. The ringed seal populatiaize in the Gulf of Finland
is extremely low. The Russian population of thib-su
species is on the verge of extinction.

2. The numbers of gray seals in the Gulf of Finland at
low but stable and have a tendency to grow.
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Verevkin M.V2, Vysotsky V.G? Trukhanova .83, Sagitov R.A:®
Results of Ladoga ringed seals (Pusa hispida ladogensis) aerial sur-
vey

1. SaintPetersburg State University, Salétersburg, Russia
2. Zoological Institute Russian Academy of Sciences, $#tdrsburg, Russia
3. Baltic Fund for Nature SPbN, St Petersburg, Russia

CoOvw Ctsdzr yolIs @zH j dgd®4 The Ladoga ringed seal is endemic to Ladoga Lake.
Cts BLJjt.O, L Odzj M J Mz to its relatively small population size and limited ha
JHJjtOydd d o tej @ d tat itislistedin the Red Data Book of the RussiadF
dzsmdIsj dz dets 30 dzts ydj-| eration, as well as in the regional Red Cit@ks.

ud dzdzf dgzs@ie § O Population dynamics: According to commercial ma
[ d 2O € O yd Mdx deddsdadz’'dds f t vest data, the population size of Ladoga ringed s
MisOIlsd misd ¢ BOC Md 3O dzr dzr 2| was largest in the early 20th century and was estim
Cdz yolsts?2 dzj o r ® | OH By | at about 20000 individuals. Later on, the abundanc
dzOoyodzj 20 9. d Mmtmils ©9 dzv | this species suffered a decreasbud, in 19561960s,

HOdz! dgj 2" J &8 ydmdzj dedetsfyls ! there were 10000 individuals (z B 1985), and in 197¢
19506 0 G G. sMis©o d dzO 1 0 0 ( the population size was estimated at 38000 individ-

. ¢. o¢dzlstsdzs € ) 1975 G. W {uals ¢ dzls ts d&975). According to X d dzO 899®),
ydd 9-47606GMtsB J 1 8 H Odg the population of ringed seals was 10A@D00 ind-

(1990)-18729¢¢E. uq’ fndzj dzdzts | viduals in 19711972; andthe population numbers fc
1000612000 s j 2, f ted yJ di 1973 and 1978 were approximately the same. The ¢
Qolstste ftedossHdIls Hdzvw 19 7 3| author estimated the population of ringed seals tc
syj dzdoe Oj Is uq’ fnozj dzdzts iy ls ¢ ez 1150612700 in 1985. According to an aerial surv
12700 MmMtsBj2.0kt] @AW conducted in 1994 (Sipa-

al . 2002) sBh Ow ydMmdzj dzd tion size was dy 5000 individuals.

5000 ydotlsds n.

In 2001, on 1112 April, we conducted an aerial surw
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of ringed seals in Ladoga Lake. The autumn of 2000
early winter 2002001 were warm. The ice on the la
formed only in February, and at the time of the sur
there was a lge patch of open water in the western
of the | ake. We surveye
covered with ice and counted 112 ringed seals, while
total number of animals on ice was about 200Q (@ j
¢ d 2R03). The ringed seals displayed contagiousidi
bution on ice. The highest seal densities were foun
the central and eastern parts of the lake, though the
sity did not exceed 1.05 animals per sq km. Compa
this data with the results obtained in 1990d dzO, I
1990), we should say that thelnad been a significar
drop in population numbers over the decade and
surface area of hawlut sites had reduced. Thus, we (
not see any animals at all in the sites where previo
there had been at least a few animals (for exampl
the Petrokrepst Bay). At the same time, maximurmele
sity values remained the same, and the preferable |
(the ones with the highest densities of seals) rema
the same as in previous years, i.e. the animals pref
areas with the thickest ice ridges. It mustdaknitted
that the main cause of population size reduction was
commercial harvesting of these animals in the 20th «
tury (commercials harvests amounted to about 1
seals annually). Since 1975, commercial harvestiny
ringed seals has not been cortdd¢and it is a protecte
species, but due to increased competition for fish
tween fishermen and ringed seals, each year more
more ringed seals die in fishing gear, and the numbe
seal casualties from fishing gear is 10% of the ti
populationsize. Since 2001, no aerial surveys of ring
seals have been conducted in Ladoga Lake.

Materials and methods: During 414 April, 2012 we
conducted an aerial survey of ringed seals using
Cessndl82 aircraft. The autumn and beginning ohw
ter of 20112012 were warm, and the ice on the le
formed rather late, but the entire surface of Ladoga L
was frozen due to severe frost in February and Ma
The seal count was conducted after the snow meltec
seal sé6 snow | airs weadgust
begun to break down, there was some open water il
central part of the lake, and the ice was not solid th
For the aerial survey, we chose sunny days with |
wind, when most of the seals basked on the ice.

We estimated the abundancesefils, using the distanc
sampling method (Thomas et al. 2010). To facilitate
perception of the geometry of the study region, the v
dows and the wing struts supporting the wings w
labeled with visual reference points. Using the refere
points asan aiming device (the aircraft was holding
fixed altitude of 90 m), each observer counted hat
out ringed seals within a 413 m wide strip on his sidt
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Verevkin et al. Results of Ladoga ringed seals aerial survey
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the plane. Using the same visual references, the €
strip transect was divided into three segtsgand the
animals in each segment were counted separately.
visual observations were used in combination witl
voice recorder and a digital camera with telephoto I
Geographical coordinates were obtained from a -G
receiver plugged into the digitcamera and assigned
each image. Thus, more than 95% of the counted rir
seals were photo documented. Both observers hawve
siderable previous experience of aerial surveys and
ticipated in counting seals on ice before.

The transects were straiglines that were arrangedital
tudinally and evenly <co
GPS navigators were used to control the trajecton
the flight. The speed of the aircraft flying over ice w
about 190 km/h. The average distance between the

1 secs was 7.4 km. In the middle of the lake, where

population density was rather high, we used additic
transects spaced 3.7 km apart, which allowed us tc
the adaptive distance sampling method for estimatio
abundance (Buckland et al. 2004, Thoomps2012).
Areas of open water between ice fields were exclu
from counts. The surface area of the ice was calcul:
using satellite images.

ResultssThe t ot al di stance f
was over 2600 km. More than 10% of the ice surf
was surveyed. Preliminary results based on a sin
algorithm for extrapolation of abundance indicated 1
on that the population size of ringed seals on the ic
Ladoga Lake is approximately 5000 individuals. T
main breeding sites and the largest qitiast of adult
animals were observed in the central part of the lake

Thus, the number of ringed seals counted on the ic
Ladoga Lake in 2012 was more than 2.5 times gre
than in 2001. Besides, we sighted and counted a |
number of groups thatonsisted of several individua
(up to 30 animals), while in 2001 there were very {
seal aggregations, and the largest aggregation cons
of 6 individuals. The data obtained by us show that «
ing 200%2011 there was a tendency toward an incre
in the numbers of Ladoga ringed seals.

The authors acknowledge the financial support from
Marine Mammal Commission (the USA) and the Ba
Fund for Nature.
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smallest phocids and is a landlocked, ende
species to the Caspian Sea. Despite a histor
commercial exploitation spanning more than 2
year s, cul minating n-|
gereddé in the |1 UCN |
2008), very little is known about the ice
breeding behaviour and pup development in
Caspian seal (Krylov 1990). This paper prese
a summary of observational records of Casg
seal mothers and pups on the winterfied in

the north Caspian recorded from the bridge
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icebreakers servicing the oil industry in tl
north-east Caspian between 2006 and 2012.

Caspian seal birth sites were recognised b
bloodstained area of ice. Nursery sitesr-s
rounding birth sites, usually had adjacent

ridges or stacks of ice slghshich afford shelter
to pups. Adults accessed water either fromaa
cent polynia or by means of holes that they m
and maintained. Ice ridges in ice rubfikdds

often provided a natural separation betweedn
jacent birth sites, usually withi 8 motherpup
pairs occupying each site. The social struct
ranged from a single pair with no neighbouws-v
ible, small groups with neighbouring pairs ityj
cally between 2 and several metres apart,

large breeding colonies with neighbouring pe
as close as 1nwWell-grown pups were frequen
ly noted beside birth sites, suggesting that p
tend to be sedentary throughout the lactai
period.

Pups are born with a white lanugo coat. We<l
sified pups into four developmental stages fr
stage 1 (newborn) to stade(lanugo coat fully
moulted) and we divided our observation da
into early (Jan 27 Feb 09), mid (Feb 1Q9) and
late (Feb 20 Mar 06) season. 39% of 119 pu
recorded in early season were newborn and
others were early stage 2, suggesting thaisy
were rarely born before the last week in Janui
Stage 1 pups recorded in Hate season wer

1 observed along the edges of icebreaker chan

which had evidently been colonised by la
coming pregnant females. The earliest date
which stage 4 pupsere recorded was Februa
20.

White-coat pups were not usually seen to er
the water voluntarily and were seen to activ
avoid getting wet. Only two exceptions to tt
were recorded, both in late Februaryonce
when a pup followed its mother acrospaynia
and once when a pup was seen to sur
through a water access hole. The tendency
young pups to avoid water is similar in the gr
seal,Halichoerus grypus

Mothers were seen to rest close beside their
on the ice surface, or occasionalljesv metres
away. Suckling was observed rarely, proba
due to disturbance caused by vessel pas:
(Wilson et al. 2008), but one complete suckli
bout and its aftermath was observed with ¢
early stage 2 pup. An hour after the suckli
bout the mothetleft her pup resting close tma
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Ctotedidzy dedv) . 1 Odecdzd2 mE sz ¢
mw Isj inchcfielredters , s. | slssdHG, Isi
fdlsOls! Mw Hzw GJSHHJ Y Odzdw G
Is ©y Kelly ahdWartzok1996,Boyd 2000,Schulz2004).

793 hjdzC O dzOBdzs HOdzZd © L H
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I Mo Odzd Mdzj HisO Ols s I @ dfH
, EBEHO MOBECO Y jtel ) OdzOs
HOMdZOMm: jaets. R&zSGHO 1 Ists ¢
cf Odzd C s OdzO e, sC OL Oah d ! 91
(Wilsonetal. 2008) . 2zJjdtsSC, ftslsj o]
sB ' Ydzts (L jHoODYOME 2¢ ISGae d € & h d
ddetsc H O, LOHKOs Ccisdztso Iz. ¢ [t
90! L O MM vz &Y OGdR] MmGidE
fMmdj Hdz) &8 Mdzzy0j §jtj ki j Qe
ded ud o Odzd ! dzgj MEtsdz! C B B s
Moz MtsftetsotsyH ddj MOBIHs
Mlse jdzdz" = odHtse, dzO0ff ted d3j Bhocts
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other pair and left the nursery site, entering
water through an access hole ~300m away.
pup was observed for a further hour after
mother left, during which time it remainedigt

@ -| escent close to the other motipep pair. Such

6Lone Pupséd, i . e. Wi
beside them, were between-88% of total pups
in all three observation periods, indicating tt
mothers frequently leave their pups at the au

ry site while they return to the water, presuin
byto feed. The necesge
ing cycled feeding

lactation is characteristic of small bodied s

| species, including the Caspian and ringed se

which are considered
(Kelly and Wartzok 1996; &d 2000, Schulz
2004).

Data from 793 pups in late season (mainly2%0
Feb) indicated that there were relatively mc
moulting or fully moulted (stages-8 Lone
Pups than stage-8 pups with mothers, sugdes
ing that some Lone Pups may have been f
weaned by then. If so, the lactation period
Caspian seals probably lasts not more than a
four weeks.

When moving across the ice, the mother typic
ly moved slowly while the pup followed close
at her rear. Mothers usually adjusted their p
to thatof the pup, frequently turning round 1
check it, pausing or turning round and waiti
for it. When there was snow on the ice, theam
ner in which the pup

was clearly visible. Both mother and pup &n
times raised the tail whilehaperoning or fe

lowing, although no urine or faeces were se
release of anal gland odour to facilitate fallo
ing behaviour is therefore suggested. Pups v
sometimes seen to lose their focus on follow
their mother and stop following if she got rac
than about 5m ahead and failed to wait. T
someti mes happened i
the very close approach of a vessel (Wilson e
2008). A pup that lost contact with its moth
would emit a &6distre:
sometimes withraised head. Lone Pups wou
follow a neighbouring mothguup pair or andt-

er lone pupi in the latter case movement |
lone pups was usually only a few metres. T
following and chaperoning behaviour is typic
of the closely related harbour se@hocavituli-

na, and the grey seal (e.g. Wilson 1974).

From late February a second adult was ol
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Wilson et al. Breeding behaviour and pup development in the Caspian seal, Pusa caspica

recorded close to a mothpup pair. Also, single
adult seals were recorded spaced linearly
intervals of ~30m) along the edge of icebrea
channels, and singladults or adult dyads wer
recorded in or at the edge of polynia, usually ¢
adult or dyad in each polynia. Seals of a dy
were recorded orienting to one another ard

lowing one another in the water, suggestive
pairing. Such pairing and apparentkaof po-

lygyny is consistent with a lack of sexual dimc

1 0yddzOw M CtdzyO W jotOdgzdesS o
dzOn sHd &zl olststes? oL tetsdz 2 0-
dz8f vyl tsHddsydz § oL tetsfydz |
dz0 tOomMmistswdzedd BECBsdzs 30 o sH
Codz detsets COdZOdZO dadzd Ctesdi3¢ d
f Oter oLtesMdzr = Yy dotslsde » YOMml
fsdzr dzgj 2, Htd +{ Issd3, Gdz ydzthdeH
dzsm! Yt 1 smMsed dqdzd 1 ¢ Oty
sted j delstetso Odz" Htekze ¢ Htkzck
Zts:'s;u:; séiﬁztsithtsHLsﬁfntslz(I!;oﬁjglsqulsj Wu,tststgd; phism in Caspian seals (Wilson et aln-t
slsfkkfle d W d fisd o &GO L goma‘publ|shed,RaIIsl977).
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Voloshina 1.V, Myslenkov A.l.

Use of method of automatic registration by camera-traps on the haul-
out sites of largha seals (Phoca largha) and birth of pups on Island
Opasny in the Sea of Japan

Lazovsky State Nature Reserve. Lazo, Primorsky Krai, Russia

[ sdzdlssted dzé yd Mmdzj dedets s d Since 1986, the abundance of spotted seals has
G. zO0 § sfilssWw dzdz" = -ddazd dzfigf| monitored at the permanent hamlt sites in Sikhote
JOLBBoMmMEtsd L Of tso j Hdzd € ORts- Alin and Lazovsky nature reserves in Primorsky K
hddz© 2004, 20083 2D PBRHO| (] sdztsh gOde) 2007, 2008). Observers conduc
mMyudilsr Ydoetslsdz = dzO dzj % BYd{ visual counts of animals aaulout sites every hour du

B3d M LOfdm e ydmdzj dzdzts mls| ing the daylight hours, logging the seal abundance.
COYHrMr2 yom o Isjydddj Mma|example, observers who simultaneously counted spt
JHdzso toj d3j dzdz" 2 f sSHMYY Is seals on February 4, 2011 on Beltsov Island, Ops
so O 1 jdz ytse O, I OMmdz 2 Island and Cape Kambalny recorded 117 seals. Howt
yqWthk 117 Ist dzj dzj 2. & 2 ( since 2012rail cameras (Bushnell Trophy Cam, moc
k3" M sO®B Odz' dzr 2 d 5. 1 j dz 11944@&) have been set up on Cape Kambalny .
Zmls Odzts o dzj dz ¥BisslsnisliddtsopHy "C&ndf| Beltsov Island. The cameras were set up athfa near
i3 H j dz! 1194464, dzO ff tc © 80k the haulout sites, in such a way that the camerasim
dzy CO YfofOHOdZO o ¢ OHte ! § tored the whole hatdut sites of spotted seals. Ttrall

dzr 2 (tdfm. 1)B rWdeds skihsle @ditsd camera on Cape Kambalny (Fig. 1) was installed on
MmMtslsy 86 d3 dzOH Lktctse dzj d3 fipf edgeof asteepcliff, 86 m above sea level. The distan
Mlsswdzdj HB yj delstc® dzj X BdgF| from the camera to the haolt site was 160 m. Th

CO 9o j dzOMm! 9 tiyddaj ME Odg camerawas operated in a scanning mode, during the
BBddze 9 Mo jlsdzsj o tcj dgv M ds| light hours, with the time inteal of 30 minutes. As se
sT 9 OzO sls o tsdzdz BEstew , d @Y waves could set off the camera, we used an alumi
Cter Isr Odz¢ izddzd j @ 52 f dzOMmls| plate to cover the motion sensors. We used an ¢
fsLotsdzvjls o jMmisd Mmi Yy &3¢ & | memory card that can operate for up to 6 months. 1A \
dmf sdz' L s9 Odzd M stsdzt ¢ 5 tsd ter time we used only lithium batteries that can ope
ter | fsLotdzwels t©OBBISOIs! for up to 4 moths. Counts of resting and swimmir
1 sHMmyYy s dzj ¥ O dra d 1§ dzOoed®| seals were done using photographs. A resolution
v 6 Wslidd®Yd v ighH j dzOjdg megapixels was enough for us to discern three
dzdjds 8 [1, f sL9tdzvdzd fm | groups: youngf-theyear pups, ongearold pups and
3 oLWwOMIsdy jJ ctelzffr : M- adultindividuals.

g The trail cameras worked from January Milarch, 2012.
g WwWdzo Otew s BZOtls 2012 The results are as follows. Seal numbers at Cape- k
MdzjHkehdj tJLEkzd IsOIsT . 1| balny reached a peak in January, when 116 spotted
dZzO0 dir i s Od3B Odz! dalzR O tdf'tc,d h | were recorded on January 19. By contrast, the maxir
wdzo Otew BT dzts L OW d ¢ fid tc 59 G number of spotted seals counted visually by obsen
dzv d3 fted J x4 daj HJ dz2 desd3 1 t§ during their weekly visitdo this haulout site, was only
ZHOdsMm! slsdzd sd s+ 3O ¢ M d df 42. In January, spotted seals spent only 14 days resti
dzOteed L Odzj ¢ Odzd -Us® d I§ tstc dif the hawlout sites because of storms, slob ice, and
d BBdzj Hj dgj dedW € Odgdzej 2 . dg| cast. We noted that the spotted seals in the Sea of .

[sEMCd) ooz Scfdlsosh quadddeSisdCd. 0



Voloshina and Myslenkov. Automatic registration by camera-traps on the haul-out sites of largha seals
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stsdz! €65 BiYHE € Odzdzy dzd, O
st &3 ftsHl Y i3tsd3 dzj MY tsdz
WjiottOdzj dzOteed dzO 3" Mj s
btsdz! €5 9 Hdzj 2 dL 29. [1Is
20 My sCs2dts] dskilso tsoridg
Bdh Jj.

tdfm.
[ Mstese [ifOdgff Qdz' dzr 2
tOmMy sdzisy j dzdz” 2 o (¢ sdzMm& s

sdls d o 1,5 Cd3 tsIs Mjoj e
Mes LOYfsojHdedC O (tdm. 2

I Mistetse o Iswdzzls ¢ #f tizgf dzgls ¢
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LHOdz boftscteOW dyjmMSd2 § d
sjwtedlssteds ofMmjets lstsH

BBz ) dzHadgR&ETM+ f) d Mt s dz'GP®
stsyd ¢, ¢ tsdisegldidzjn sisdtse
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| Oteé d dzOFigdd.Liargha sedisiprm Cage' Kdgnbalnyi/

[ OCMd B3O dzr dzOw yd fdzj dedets fyls !

used only the spaces between the boulders far st
(i.e. pieces of ice or pieces of slob ice between thé k
ders). They did not rest on steep iced boulders. Inue
ary, spotted seals on Cape Kambalny rested only f
days out of 29. On some days, there were no spt
seals hauled out on the shpeven though the sea w
calm.

=

ftcd ttl Opasny Island is a unique natural site. It is located ir

Sea of Japan, 1 km away from Kiagand 1.5 km awa
from the northern shoreline boundary of Lazovslar |
ture Reserve (Fig. 2).

The island, 400 m long, is a massif consisting of rot
The steep, abrasive eastern shore faces the open se
the western shore is not so steep and is cowsitbda
prickly scrub. Northwestward of the island is a

formed by an extension of gravel and pebbles that ¢
with a small pillarshaped stack rock. Exactly thistkpe
ble spit is used by spotted seals as a-batillarea. A
survey plan of the spit wagalvn at a scale of 1:50(
Lansdat ETM+ satellite imagery was used to crea
map of Opasny Island. It was a D80 scale topogrp

ic map with GPSlerived locations collected by walkin
around the island and taking Gp8ints { s" € Ot
H t62011). The drgest numbers of spotted seals (!
individuals) observed on the island was in May 20

<
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2 0 | We mapped two cofferdams that joined the spit. ~
cofferdams were in a dynamic state: either they w
flooded forming a channel between parts of the pel
spit or the cofferdams were heaped with pebbles

became dry land again. Around the spit were aggr

tions of pebbles and boulders of all forms and sizes.
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¢ We noticed that spotted seals preferred to haul out or

S
ls land Opasny were used by the spotted seals alternativel
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boulders or on the pebble beadfroughout the year, th
haulout site at Cape Kambalny and the haut site at $-

a rotating basis. It should be noted that both -satilsites
are located outside the nature reserve. We Bairst nav-

born whitecoat seglup on March 15, 2011. The pup w
lying on one of the cofferdams, surrounded by a group
spotted seals. Several times the baby seal pup sucke
mot herds mil k. On March 2

pup. That babyseal was on the same cofferdam, with
mother. However, on March 113, 2012, the cofferdam we
flooded forming a channel, and on March 14 two otleer
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Voloshina and Myslenkov. Automatic registration by camera-traps on the haul-out sites of largha seals

d Mmdzj o0 s ¢ OdO&ZO ( L O] males gave birth to pups. The females were lying, sepa
tcOMmMMmists?2 dzdgd 58 € totsd3C d d3ts| by the channel that had been formed ingleee of the pe-

HtezceO. [BJ MOBEd BT dzd | ble cofferdam. The females were€1m from the edge of th:
dzO R tsH d dzfpw BECter 2 H j IsYy | sea and 10 m away from each other. Both female seals
Stedz@aRts - 9 5MIsO® d dzj M < tsd blood covered, and the coats of their newborn seals '
nslsjdzd ftydeadls! mw  dzBy wet. Three whitdailed sea eagles and a few crows w
COd tBHBotS2 HJWIsj dzr dzgtg nearby inthe hope of devouring the placenta and other
dzd ! ftedesdzdL dls+ fmw, Is ts d tissues. But the birds were scared to approach and
Bjd COd3d. [BJd MOBEd o |watched the females and the newborn whitecoat seals
BJdzt S50 . 1 sdzt h ¥y @ noticed that both females did not return to the sea, as
dzj f sH o dy dats, dzts tsls ff tsdf guarded their newborns. The newbs lay still most of the
o 5 dzdzO. 16 d&OKlsO MOd< d |time. They only moved away from the sea when the wi
Bjdz € or mMtsnm dzd, dzO ¢ @d rolled over. On March 16, the females were clean of bl
HiS9 tBBHBY, ~dhdzr § o Isd 1 the coats of the newborn pups were dry; there were no t
slsdzi sdls | Yybsts twisHT ff tg of birthing activities on the pebbles; and there weydirds
Jhy3 2dzOtee dzO® @ OdgE) ydas@H of prey. It should be noted that births occurred on the pe
f 5Httsmdzd , sts IsOd3 mM<E Of -¢ spit, in the presence of 2 or 3 other spotted seals, and

HT 2 HJjdz . [ czc OV tc OL WY the whitecoat pups grew older, there were up to 12 spt
CO, ded Hdzw dzjyBdM O, dzd| seals on that pebble spit every day. The other pebble
dzj dmMf sdz L 2§ Isfqpw  dzOtc ¢ O ¢ wasnot used by spotted seals, either as a-baukite or for
Gz d 20O BZstew . ) fd dzls w | giving birth to pups, because the sea is not deep there
3" i s Od3B OdB das B d3js\ jdzizts € counted 6 youngf-theyear pups in September 2011 on {
dzts HtsC OL Olsj dz' lse , Y Is 1 hautout site at Cape Kambalny but there was no evide
Jf§Oomdz 2, dzgfj ddzi 4 Isfmw . j ¢ that all of them hadbeen born on Opasny Island. Thub; (
dzdw tsHdehdms MOBsSES d servations of the females and newborns on Opasny I
dzj s sted dzts HSC OL " 9 OJ Is| prove conclusively that spotted seals give birth to pups
B dz C 50 OlzO [ BL tso ME 56 5 ts 4 the islands of Lazovsky Nature Reserve and on thehne
Mi Hd ©r@BCoo Olststed d ¢ f tsddfig| boring islands in the territorial waters of thegof Japan

d34 dzd dzd § COtelssateOW d yJ MY The use of the cartographic method makes possible- ¢
HilOd dzts dMmMmdzj Hise Ols+ ¥ -| tailed research on what the distribution of resting spo
hdr Issdzjdzgij?2 d dmy sdz' L { seals within the hatdut sites is and on how the spott
dziyBdh O o w©WOLd §j WOLT |sealsuse different parts of their hauk sites throughout th
OQolstsBOISdyd MEts?2 tod ¢ d Mgty year. The method of automatic surveillance of resting st
dzi 2 § ilse thdziyls ©Oo d Is Is ts@4 makes possible to make up a precise schedule of the

dzdvw d tsMmisOoe dzj dzdw dzj 3 B d| when the spotted seals use haut sites for resting or whe
ydmdzj dedesmisd Is® dzj dzj 2 i { they leave them. Besides, it makes possible to reveat ¢
NElsC otej 3 dzd dzO € O H 5| dance peaks at differetiines on each specific haalt site.

s dmMsS dmYf sdz' L 59 (RedermenBes d Missydzed C 59 /

l sdzsh ddz©@ R. 1. 2004. uwbtelCkkzteO fofikzdvyydd d HJd&OBISO ydHtf
o Jdesdz ) ted Este! §, -lt4=RMmfrpd W[ st dlj4 O3dzj S s dlsOs h dj | tsdzOteSIsd ¢
stezHtse. [ tM&o O. s/ sPopulatinh strgctwiamdalyndmicy¥ af the2ldrghatseal (Phoca largha
Pall.) in the Northern Primorye, Russia. Pp.-14Q in Marine Mammals of the Holarctic. 2004. Collection of
Scientific Papers. MoscgWw(MK]

Il sdzsh ddzO0 RrR. 1. 2007. ljtejcetser | Isy zfte§ d 2 §304eHEdoshina dststcw .
I.V. 2007. Coastal seals of the Sea of Japan/ Vladivostok. Russkiy Island. 304 p]

] sdzshrR{Iiz® Of B . di3lsd frdgrof " Mdzj deR Hete j O @ztcRhdca largha ¢ ff ts dzfipfr 8 dizls s d3
d3ts te. Wt 75825869 [ tste i hdizj € s d Ig Gd?OdeiS dsedtE tefde® &  Hztc & H[Hoj MWo@shina
I.V., Park Grimm, Rtishchev D.D., Myslenkov A.l. 2008. The range of the spotted seal (Phoca largha) in the Sea
of Japan and the Yellow Sea. Pp. &b in Marine mammals of the Holarctic. Odessa]
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Gladilina E.V!, SerbinV.V>, Gol &'di n P. E.

Bottlenose dolphins (Tursiops truncatus) near trawler vessels in-
volved in sprat fisheries in the waters of southern and south-eastern
Crimea (the Black Sea)

1. Taurida National University, Simferopol, Ukraine
2. South Scientific Research Institute of Marine Fisheries and Oceanography, KeetheUkr

LOddisHJ 2Miseadj HJ dz ¥ d dzts| Dolphin interaction with trawlers is quite common in t
qesC s tOMftetsMmisteOdzj dets ¢ world. These animals follow trawling boats feeding
sftcso Yy HOs s IstcOlzdzj tor ,9 - fish that escaped the fishing net (Fertl and Leatherw
z s dL fJ l&grte andd eashrwodd1997,| 1997, Chilver and Corkeron 2001). Largeale trawling
Chilver and Corkeron2 00 1) . j| Y j tB)d has keen conducted in the Black Sea since the early
hlsOB dz" 2 Istc Odesjols iy  daX&de@y century, while commercial fishery for sprat has becc
19707 G G. hdquetsSts tOMmt totsf widespread since the 19708 @ d1487, 1 s dzls ¢
dzse hfteslsO (yOh ddz 19 9dz| 2006). The only research on the feeding habits &f
Mise j dzdets] dMmMmdzi Hise Oded J @ phins in association with the Black Sea spravting was
s sd3 dztse § hftetsls© o vy j| conducted in 2002 2004 and was focused on the her
20022 004 c¢@6. -H@EA O Hmgsee e tkig) western Black Sea region z h gD o Iz 20040z

"klaOpkmdd 2004) . Our observations of interactions between cetaceans
103 ftese j HJ dzf dzO B dz¥ H j ¢ trawling boats were undertaken in August and Septer
CdlstssBtcOL dz' n ] Is tc O dzts © I | of 2009 and August and Septeentof 2011. The obseav
fnj dzZlswetej 2009 d 2011 @ g tionin 2009 was conducted from a trawling boat re-

StcOkzdzj cdetsets MikzHd2ZO Isd§ O | frigerated fish transport vesselin a 1Gkilometer nee

ftodBtej ) dats 2 L tsdzd dzO i lsdgg A shore zone, abeam Cape OgulCape Chauda (on th
YOkHO MEd@wifdz d o .d3" énkz nd@] Kerch Peninsula) and Sudak cityTower Cape (sobt

dzr 2 forsdnstsydzr 2 ster d3) ; o | eastern Crimea). Thebservation in 2011 was conduct
ftoeso tsH d dzd fy+ fl dBOdzr = f dz|{ from small water crafts in the territorial waters betwe
sHOR. [ stehmMCts] . -dtsB § O dgafs-| Sudak city and Morskoye village. Photo and videoem:
Odzr . lteso jH] d2O WIstsdHJ (rial has been collected. We conducted phc
COlOizse OW Odzd dz, C §ls sdeB ( identification studies and compiled a catalog of ket
SeOkzdzj tede" = MEzHBSO . s Ols Gsdy nose dolphie that we observed near trawling boats. -
ted?2, tMhdso Odzder = dzO TMls jd4f| catalog is organized into three categories based or
dzse s §f zOo dzgd S © OW Odzd dz' : degree of damage to the
2) MdzOBts BOwS dtetso Odzader Jdz-| marked dorsal fins, 2. pooriyparked dorsal fins, and
skztesds M d dedetsé s ff dzO o dzd ¢ O| undamaged dorsal fins.

[sEMCd) ooz Scfdlsosh quadddeSisdCd. 9
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In accordance with theesults obtained in 2009 and 201
59 photos of bottlenose dolphins were added to thee ¢
log, including 47 photos of dolphins with a damac
(marked) fin shape, 9 lefiide photos with an undamagt
fin shape, and 12 rigistide photos. Six out of the 4
marked animals were encountered in both years, 2
and 2011. Eleven dolphins weresgighted within 2009,
and 3 dolphins were +gighted within 2011. The indig
uals were only rsighted within the same areas. We-ri
orded a frequent occurrence of femaléptims with their
offspring within close proximity to the fishing nets. The
was a higher frequency of partial albinism among
dolphins in the territorial waters of southeastern Crir
compared with the territorial waters of the Kerch Rer
sula. An allwhite bottlenose dolphin, presumably e !
male that is a little over five years old, is often spottet
the waters between Cape Megan and Alushta city.

Bottlenose dolphins gather around a boat in groups c
to 50. The greatest number of the animals lbanseen
around the trawl net during hauling of the trawl. Betw
fishing activities, some dolphins stay close to the b
while others are scattered and maintain a distance

the boat. The main behavior displayed by bottleno$e
phins in associatiowith trawlers is feeding, sometime
accompanied by aggression.

After feeding dolphins often play.

The authors would like to express their deepest agpr
tion to A.A. Averichev for his help in supporting the-r
search and to E.B. Goldin for providing émfmation on
encounters with bottlenose dolphins.
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The results of beluga whale (Delphinapterus leucas) aerial surveys in

the Okhotsk Sea in 2009 and 2010
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Comprehensive studies on the beluga whalenal
dance and distribution of the northern and set
western parts of Okhotsk Sea were conducted 1
three times in 1988. (Berzin et al., 1986; 1990
Most of published papers provide onlyaetit visual
count estimates without any math analysis. Tire
sence of standardized method makes comparisc
the data between years difficult if not impossikt
During almost 20 years, until 2009, aerial surveys
the Okhotsk Sea beluga whales have nenbemn-

ducted; the abundance of whales is unknown. F
we present a summary of the results of 2009

2010 aerial surveys and provide the beluga wt
abundance estimates for each of the survey rec
of the Okhotsk Sea.

Aerial surveys with the moderndenical equipment
(Y J to dztf #51€2008 were conducted in late 11

mer from a specially equipped airplane A8 using
the same method in 2009 and 2010. Almost all
Okhotsk Sea coastal waters were coveFagl (L, 2).

In 2009, before conducting the mainuablance su

vey, we flew a series of reconnaissance flights in
western part of the sea (Shantar region) and cov
the entire watearea of the bays using the paral
trackline method. We found belugas only in coas
zones, which proved economicaleffectiveness of
such method in the given region. In future, para
or chainsaw trackline survey was conducted on
in Sakhalinsky Bay and the Amur Estuary. In otl
regions, the survey was conducted as a contint
coast al f 1 i gh ttalléwed detection
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of all beluga coastal aggregations. Each year,
surveyed the western part of the sea twice: in 2(
the first series of flights was conducted on Augus
8, and the second orieon September 113 (cd-

umns 20091 and 2002 in Table2); in 2010 both
surveys were conducted in August with a-ddy
interval (August 78 and 2324; columns 201a and
20102 in Table 2, respectively). The other regic
were surveyed once each year. Flight altitude
effort was predominantly 400 m, but cdutange
from 300 to 700m.

Beluga abundance estimate was calculated base
visual observations corrected and supplemerite
especially for dense aggregatidgnsvith the phote
material analysis. Due to the large size of the wg
area surveyed, wd i vi ded it oel
gionso that corresponc
the coastal watearea Fig. 1, 2). Abundance est
mate was conducted separately for each surge
gion. For the southern part of Sakhalinsky Bay
the Amur Estuary, belugabandance was calculate
in the program ABELUEH-t
tion method (Chelintsev, 2010; 2012). For the ot
regions where we conducted direct count, bel
abundance was taken to be equal to the numbt
animals detected by the observers, andases of
large aggregations visually observed number co
rected with photographs (table 1, 2). All estimatic
DID NOT take into account belugas invisible
observers due to being underwater (no availab
correction); thus, we consider the obtaimesults as
Aimi ni mal abundanceo.

As a result of our flights, we found out that iu-A
gustSeptember belugas mainly concentrate in
mouths of big rivers. The major beluga aggre
tions (over 100 individuals) that we detected may
grouped according tavb regions spatially set apai
northeastern part of the Okhotsk S
(Gizhiginskaya, Penzhinskaya gulfs and the cog
waters of western Kamchatka) and western par
the Sea (The Amur Estuary, Sakhalinsky Bay,
bays: Baikal, Nikolaya, Ulbansky, Tugly, and
Udskaya Gulf).

In the northeastern part of the Okhotsk Sea- |
tween August 21 September 7, 2009, we detect
1027 beluga whales. In addition, a group of
whales was recorded for Tauyskaya Gulf. Pamzl
skaya Gulf was surveyed under poor ctinds (low
fog), there for we suspect an underestimate for
survey region in 2009. In 2010 (August-18), we
found 1333 belugas in the nomttastern part of the
Sea; in Tauyskaya Gulf no belugas were sigh
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The coastal waters of Penzhinskaya Gulfevsu-

veyed under the good weather conditions, and
number of observed belugas doubled that from
previous year. We consider the results for 20
survey are more demonstrative for this part of
Sea, and suggest that the 2010 beluga abunc
estimate be used for this region (table 1).
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Fig. 1. Flight routes and areas where
belugas wee encountered, August
September 2009. Black linédlight
routes, grey ovals regions where
belugas were sighted: Udskaya
Bay; 2 Tugursky Bay, 3UIlbansky
Bay; 47 Nikolaya Bay, 5 Sakla-
linskiy Bay, 61 Amur estuary; 7
Baikal Bay; 8 Tauiskaya Bay91
Gizhiga Bay; 10 Penzhinskaya Bay;
117 r. Moroshechnaya

Misd oasimdeisA dfs® R @dad P [93 dsd2DENt

Table 1. Beluga number estimates based on aerial stuinvthes eastern part of the Okhotsk S&209, 2010.

] BH I Sujvey@ear 2009 2010
; [ Oin®@j Is| [ yj deed@nd) 1 Ollz@J Is [ yJd ce€ddn

t 025de OBgr@regjols © Date of survey| Number estimate] Date of survey] Number estimats
v Oz 2 ig & @Tauiskaya Bay 16/08 15 10/08 0
1 d d ¢ d ein E@rhiga Bay 21/08 278 19/08 370
1 J dzy d dzfn $/@enzhodkay®Bay 25-26/08 146* 18/08 312
10f. sOBBYOL O s
(®€dzw yOw) HWestiam- 07/09 442 13-14/08 638
chatkafromr. Moroshechnaya
(included tor. Palana
10f. sOBYOLLEO s
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