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Oszepo baiikan Bmemaer B cedst 20% MHPOBBIX 3aI11acoB
MIPECHOW BOJBI IMHUTHEBOTO KadecTBa. YMCTOTa BOABI BO
MHOTOM HOAJEPXKHUBACTCS 3a CUeT (DYHKIMOHWPOBAHMS
YHHUKaJIBHOH 3KOCHCTEMBI, cpOpMHUpPOBABIICHCS B Teue-
HUe MIWUIHOHOB JeT. [lomymanus OaiKalbCKOW HEpPITBI
urpaet OOJBIIYIO Poib B (PyHKIMOHHPOBAHUH SKOCHCTE-
MBI BOJIO€Ma, IIOCKOJIbKY 3aHHUMaET BaKHOE MECTO B TPO-
(uueckoit nenn baitkana. [To HEKOTOPEIM OIlEHKAM, OHA
norpedisier 0ojee TPeTH TOJ0BOI MPOXYKIIUH KOTTOW-
HBIX pbI0 (ITactyxoB,1993). Ilo sTOi MpUuMHE coxpaHe-
HUE ee TOMYJIALUH B IIpeJiesiaX eCTECTBEHHOW YHCICHHO-
CTH SIBIISICTCS Ba)XKHBIM YCIIOBHEM MJISi COXpPaHEHHs BCeH
9KOCHCTEMEI. B coOTBeTCTBHH C 3THM OO0JIBIIOE 3HAYCHHUE
nMmeeT HHpopManus o GU3NIECKOM COCTOSTHUH, YCIOBUSIX
MUTaHus, 1eMorpa)uueckoM COCTaBe M JIPYyTUX ITOKa3a-
TEJAX MOMYIISIHH.

Lake Baikal holds 20% of the World’s fresh water
of potable quality. The purity of the water is largely
supported by the unique ecosystem that has formed
over millions of years. The population of Baikal seals
plays a substantial role in the lake’s ecosystem, as it
occupies an important position in the food chain of
this body of water. According to some estimates, seals
consume more than a third of the annual production of
cottoid fishes (Pastukhov 1993). For this reason, the
conservation of the Baikal seal population at the level
of its natural abundance is a necessary requirement
for the conservation of the entire ecosystem.
Accordingly, information on the physical body
conditions, feeding habits, demographic composition,
and other parameters of the population are of essential
significance.
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Jlo HacTosIIero BpeMEHHM HCCIEIOBaHMS TaKOTO pona
BEAYTCS C HCIOJIb30BAHUEM OXOTHHYBEH JOOBIYM HEpI.
Omnpenenenne (QHU3NIECKOTO COCTOSHHUS W CTPYKTYDBI
MTUTAHWS, a TaKke OTOOp MpoO KpOBM M TKAHEH Ui W3-
yYUCHHSI X OMOXMMHYECKUX ITOKa3aTesied MPOM3BOAATCS
Ha yOUTHIX KMBOTHBIX. Ompenenenue aeMorpapuiecKux
TOKazaTenei, TaKMX KaK YMCIEHHOCTh U CTPYKTYypa MOIMy-
JSIIUH, TAKXKE IMEET HEOOXOANMBIM AIIEMEHTOM BCKPHITHE
TPYTIOB YOUTHIX HEPII.

B nocnennee BpeMs B 00LIECTBEHHOM OTHOIIICHUU K M-
KAM JKMBOTHBIM YCHJIMJIUCh T'YMaHHCTHYECKHE TEHJCH-
I[1H, TI03TOMY BO3HHKAET BOIPOC: MOXKHO JIM ITPOBOAUTH
JIOCTaTO4HO IIOJHOE M3YyYEHHUE COCTOSIHUS IOIYJISILUU
OalikaJIbCKUX HEepIl, He Mpuoderast K yOHUiCTBY JKUBOTHBIX?
B nanHo#i paboTte paccMaTpHBarOTCs METOJbI HCCIIE0Ba-
HUH, YIOBJIETBOPSIOIINE TAKUM TPEOOBaHHSM.

Te xe camble M3MEpEHHUS, KOTOPHIE NMPOU3BOAWINCH IO
HACTOSIIETO BPEMEHH Ha TPyNax YOWUTHIX HEpII, Ipeia-
raeTcst IPOBOAUTD Ha MPEABAPUTEIHHO OTIIOBICHHBIX XKHU-
BBIX 0COOSIX C MOCIEAYIOIUM HX BBIITYCKOM Ha CBOOOY.
Ourcanus MPOU3BOAUTCS TUO0 METOIOM aHECTE3HUH, THO0
MIPUMEHEHHEM MEXaHUYECKUX (PUKCHPYIOIINX MPUCIIOCO-
OneHnii TUTIAa KPOBAaTKHM C PEMHSAMH (OTIBIT BETEPHHAPHOM
MIPaKTUKH «AKBapuyma OaiikanbCckod Hepmbl»). Takum
ITyTEM MOXXHO IPOBOIMTH KakK M3MEpPEHHE MOP(HOMETpH-
YecKuX IoKa3zareneil u coctosHus opranm3ma (Tab. 1),
TaK ¥ KOJIMYECTBEHHBIX U KAYECTBEHHBIX ITOKa3aTeel -
TaHUs B IpupogHoM odutanuu (Tab. 2).

OTaenbHO BCTaeT BONpoc 00 OTIIOBE HEpH JUIs UCCIENO-
BaHMH. BRIOOpKa OTIIOBJICHHBIX JKUBOTHBIX JIOJKHA OBITH
JOCTaTO4YHO OOJBIIONH M JTOCTAaTOYHO PENpEe3CHTATHBHOMN
B OTHOIIECHUU CTPYKTYpHI Momynsiiuu. Borpoc 06 otiiose
Hepn Ha baiikane B OTHOIIEHUH 3THX acleKTOB HE pelIeH
(3a MCKITIOYEHNEM OTJI0BA HOBOPOXKACHHBIX JETEHBIIICH).
OTJI0B OrpaHUYEHHOTO KOJMYECTBA HEPI MOXET OBITH
MIPOM3BEICH Ha JIETHUX JiexkOnmax. OmHako 5Ta BHIOOpKa
He OyZIeT COOTBETCTBOBATh CTPYKTYpE MOIYISIHH 110 (u-
3MYECKOMY COCTOSIHUIO U BO3PACTHOMY COCTaBY, OCKOJIb-
Ky CUHMTAETCs, YTO Ha JTHX JIOKOWIIAX HaXOAATCS OcIa-
OJeHHBIE )KUBOTHBIE, HE YCIEBIIME BBUIMHATH B MEPUOJ
nenoctasa (ITactyxos, 1993).

Brixon, mo HameMy MHEHHIO, — B HCIIOJIB30BAHUHU CETE-
BOTI'O JIOBa HEPIl B OCEHHUM nepuoj. U3BecTHO, 4TO B 3TO
BpeMs OOJIBIIOE KOJTMYECTBO HEPIT 3aXOJUT B 30HBI MEJIKO-
BOJIbSI, pacrioyiararonuecs B 3anuBax [Iposan, AHrapckuii
Cop u B UMBBIPKYHCKOM 3aJIMBE, KOTOPhIE C JaBHUX IIOP
SBISIIOTC MecTaMu oceHHel oxoTel (ITactyxoB, 1993).
OxoTHIYBEH T00BIYEH ABISAIOTCS HEPIIBL, 3aJ0XHYBIITHUECS
B CETAX, HX KOJTMYECTBO MOXKET COCTABIIATH HECKOIBKO COT
SK3EMILIAPOB.

To date, such studies have been based on hunted seals.
Therefore, data to determine the physical condition and
diet structure, as well as blood and tissues samples to
study the biochemical parameters, are collected from
dead animals. Assessment of demographic parameters,
such as population size and structure, requires autopsy
of dead seals.

In recent years, public’s attitude to wildlife has become
increasingly humane, and, therefore the following
question arises: Is a comprehensive study of the Baikal
seals population possible without slaughtering the
animals? In this paper, we discuss the research methods
that meet these requirements.

The same measurements, which until now have
been carried out on carcasses of killed seals, could
to be done on live-captured individuals with their
subsequent release. Animals are immobilized using
either anesthesia or mechanical fasteners, involving a
cot with straps (based on a veterinary experience in the
Baikal Seal Aquarium). In this way, the measurements
of morphometric parameters, body condition (Table
1), and quantitative and qualitative parameters of food
(Table 2), as those in natural habitat, can be obtained.

Live-capture of seals for research is a separate problem.
A sample of captured animals should be large enough
and sufficiently representative of the population
structure. The issue of capturing many seals in Lake
Baikal has not been resolved (except for capturing
newborn pups). A limited number of seals can be
captured at their summer haulout sites. However, this
sample will not be representative of the population
structure by physical condition and age structure, as
these haulouts are believed to be used by weakened
animals that did not complete the molt during the
freeze-up of the lake (Pastukhov 1993).

In our opinion, the solution is to use nets for capturing
seals during autumn period. It is known, at this time a
large number of seals enter the shallow waters in the
bays of Proval, Angarsky Sor, and in the Chivyrkuysky
Bay, which have long been the sites of autumn seal hunt
(Pastukhov 1993). In these areas hunters collect seals
that have entangled and suffocated in the nets, with
their number sometimes reaching several hundreds.

Our idea is to equip these nets with an automatic
surfacing device (Fig. 1). As soon as a seal gets
entangled in the net, its movements are registered by
the accelerometer of the device, which triggers the gas
generator located inside the device, which, in turn,
inflates the air bags. The segment of the net with the
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Ta6n1/1ua 1. 3ameHa NMOCMEPTHBIX METOAOB HA MPUKU3HCHHBIC IPU NCCIICTOBAHUN MOp(bOMCTpI/I‘IeCKI/IX MoKazarenei

HEPII B OITYJISIIUA

Table 1. Substitution of post-mortem methods of data collection by non-lethal ones to study the morphometry of seals

in the population

Hazsanue usmepenus
Measurements

C HCHoNB30BaHMEM TPYIOB
yOUTBIX HEpI
On dead seals

Ha otnoBieHHbIX Heprax
On live-captured seals

Bec, nimmHa 1 00xBar Teia
Body weight, length, girth

HenocpencrBenHo Ha Tpynax
On dead seals directly

HenocpenctBeHHo Ha  (DUKCHPOBAHHBIX
WJIN aHECTE3UPOBAHHBIX )KUBOTHBIX

On immobilized or anesthetized seals
directly

TonmrHa NOAKOKHOTO KUPa
(ymuTaHHOCTB)

W3mepeHue TONMIMHBI KHPA
MIPU BCKPBITHN >KUBOTHBIX

HSMepCHI/Ie TOJIIIUHBI KHpa € MOMOIIbBIO
YIABTPA3BYKOBOI'O CKaAaHUPOBAHUSA

biochemical and histological
analysis

2 Subcutaneous  fat layer | Determination of fat thickness | Determination of fat thickness by ultrasonic
thickness (body condition) during autopsy of dead seals scanning
Bo3spact U3BneueHue 3y0oB u3 | Dkcrpakuus OJTHOTO 3y0a y
Age OTPYOJICHHBIX ~ YENIOCTeH U | aHEeCTe3MPOBaHHOTO )KUBOTHOTO U MOJICYET
MOJCYET TOAOBBIX KOJIELl Ha | FOJOBBIX KOJICIl HA IOMEPEYHOM cpese 3y0a
3 TIOTIEPEIHOM cpe3e 3y0a Extraction of a single tooth from an
Extraction of teeth from cut- | anesthetized seal and counting of annuli in
off jaws and counting of annuli | a cross-section
in a cross-section
Obmme u Ouoxumuueckue | 3a00op KpoBM M3 BHYTpeHHHX | 3a0op kpoBM wu3 nepudepuiiHbIX u
MIOKa3aTeNn KPOBU cocynoB (He BcerJja BO3MOXKHO) | BHYTPEHHHX COCYHOB 4epe3 KareTep
4 Hematological and | Blood sampling from internal | (moctymnHo Bcerna)
biochemical parameters of | vessels (not always possible) Blood sampling from internal and
blood peripheral vessels with a catheter (always
possible)
Bsstue po6 TKaHell | BekpsiTue Buoncus
Ha  Ouoxumuyeckuid W | Autopsy Biopsy
THCTOJIOTHYECKUN aHaAIN3
5 | Sampling of tissues for

Hamma unest coctout B TOM, YTOOBI OCHACTHTH CETH YCTPOH-
cTBOM aBToMarmyeckoro BciuislTHsl (Puc. 1). Kak Tonpko
HEpIla 3alyThIBAETCS B CETAX, €€ PBIBKU PETUCTPUPYIOTCA
HaXOJAIIUMCS B COCTABE YCTPOMCTBA aKCENEPOMETPOM, UTO
BBI3BIBACT CPadaThIBAHHWE HAXOIIIErOCS BHYTPH YCTPOH-
CTBa Ta30r€HEePaTopa, KOTOPBIM HAyBaeT BO3AYILIHbIE MEII-
KH. Y4acTOK CEeTH BMECTE C 3aIlyTaBIIEICs HEPION BCILIbI-
BaeT, OJHOBPEMEHHO IIOCHUIAsl PAJAMOCHUTHAN KOMAaHJIE,
KOTOpasi OIIEPATUBHO BBIMTYTHIBAET HEPITY U3 CETEH.

Jlis ompeneneHus YUCIEHHOCTH MOMYISAIMN OaliKaIbCKUX
HEpI ABJIAIOTCS JOCTYITHBIMU HECKOJIBKO METO/IOB.

entangled seal surfaces, simultaneously sending a
radio signal to the research team, who quickly untangle
the seal from the net.

Several methods are now available to determine the
size of the Baikal seal population.

1. Areal method of counting the number of newborn pups
(Pastukhov 1982). This is the currently used method to
assess the population abundance. The number of dens
in which pups were born is calculated within counting
plots, arranged over the area of the lake. The proportion
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Tabmuia 2. 3aMeHa MOCMEPTHBIX MCCIeOBAHMA COCTaBa IMUTAHMU HA TPIKA3HEHHBIE
Table 2. Substitution of post-mortem methods to study diet structure by intravital ones

HazBanue usmepenus Ha yOuthix Hepnax

Ha otmoBimeHHBIX HEpHax

Washout from
dissected intestine

Measurements On dead seals On live-captured seals
1 | Conmepxxumoe >xemynka BekpoiTue DHIIOCKOIUS
Stomach content Autopsy Endoscopy
2 | Conmepxxumoe kuiieyHuka | CMbIB U3 CMBIBBI U3 KUIIIEYHUKA CTIPUHIIEBAHUEM Yepe3 MPSIMYI0
Gut content IIpenapupoBaHHOTO KHIIKY
KHUIICYHHUKA Washout from intestine by syringing through the rectum

HeBo3moxHO
Impossible

3 | UccnenoBanue MHIEBOTO
IIOBCACHHUS B HpI/IpOL[HBIX
YCIIOBUSIX

Study of feeding behavior
in natural conditions

Perucrpanus 00beKTOB 100bIYHY B IPUPOIHOM OOUTAHHH
C TIOMOIIBIO OTCOCTUHSICMBIX BHICOPETUCTPATOPOB,
3aKPCIUICHHBIX Ha )KUBOTHOM

Documenting of prey in the natural habitat using a
video recorder attached to animal

1. IlnomamHo# MeTox y4eTa IMOTroIoBbs POAUBIIUXCS Jie-
tensimeit (ITactyxoB 1982). Oto nelcTByrommid MeTOx.
ITogcunTeIBaeTCS KOJIMYECTBO JIOTOBHUIN, B KOTOPBIX PO-
JIUIICSL IETEHBII, HA YYETHBIX IUIONIAKaX, PacIpeaeeH-
HBIX 110 Tuionagu o3epa. Onpenensiercst nons OepeMeH-
HBIX CaMOK B MOIYJISIIIMU TIepe]] pOXKIACHHEM AeTeHbIIeH
WIN 1071 POKaBIIMX CaMOK Iocye poxkaeHus. YucrneH-
HOCTb TNOMYJISAIMM PAaCCYUTHIBAECTCS M3 CpPEeIHEH YuCleH-
HOCTH IIPUILIOAA HA €AMHUILY IJIOIIAIH, YMHOKEHHOH Ha
IUIOLIab O3epa W JAEJICHHOH Ha J0JII0 OEPEeMEHHBIX HJIH
POXABIINX CaMOK B Homymnsauuu. OHAKO B YaCTH OIpese-
JICHUs Yucia OEpEeMEHHBIX WM POXKABIIMX CAMOK METO[
TpeOyeT BCKPHITHS CAMOK M3 OXOTHHYbCH J00buu. TeMm He
MEHee, 3TOT HEAOCTaTOK METOAA MOXKHO YCTPaHHUTb, €CIIU
HaJIMYUe WIK OTCYTCTBUE SMOPHUOHA ONPEeNelIsiTh MOCpe-
CTBOM YJIBTPa3BYKOBOTO CKAaHHPOBAHUS JKUBBIX CAMOK, OT-
JIOBJIEHHBIX C MIOMOIIBI0 METO/IA, MPEJIOAKEHHOTO BHIIIIE.

2. Tak HaszpiBaeMbIii MeTon 3kosorudeckoit JIHK (Wilcox
e.a, 2016). Amammupyercsa xkornenTpanus JJHK ganHOTO
BU/Ia KUBOTHBIX, TIONABIIECH B BOAY B PE3YIbTATE UX JKU3-
HeIeATSITFHOCTH. UNCICHHOCTh MOXKET OBITH OIperesicHa
13 Benu4urHbl KoHeHTpauuu JHK.

3. Meton yuera ¢ Bo3myxa (Sharples et.a, 2009). C npu-
MEHEHHEM JIeTaTeNIbHBIX alMapaToB MOACYUTHIBACTCS KO-
JIMYECTBO HepI Ha nexOuinax. [anee onpenensieTcs A0
HEpII, HaXOSAIINXCS Ha ISKOUIIAX, B IOMYISIIUY. DTa OISt
OTIPEIEeIIAETCS KAaK J0JIsl BpEMEHH, POBOIMMOTO HEepIaMH
Ha JIeKOUIIAX, BO BCeM BpeMeHH m3MmepeHuit. [ momy-
YeHHs TIOCIEAHEeH BEIMYMHBI TPEIIOIaracTcsi CHabKeHHE
MPEIBAPUTEIIBHO OTIOBICHHBIX HEPI TEIEMETPHICCKHUMH

of pregnant females in the population before pupping
or the proportion of parous females after pupping is
estimated. The population size is calculated as the mean
number of pups per unit area multiplied by the lake area
and divided by the proportion of pregnant or parous
females in the population. However, to determine the
number of pregnant or parous females, the method
requires dissecting of dead females. However, this
disadvantage of the method can be eliminated if the
presence or absence of embryo is detected by ultrasound

2. The so-called environmental DNA method (Wilcox
et al. 2016). It is based on measuring the concentration
of DNA of Baikal seals, which could be found in the
water as a result of their life activity. The abundance
can be calculated from the value of DNA concentration.

3. Aerial survey method (Sharples et al. 2009). The
number of seals on the haulouts is counted from an
aircraft. Then the proportion of seals on haulouts is
determined relative to the total population. This value
is estimated as the proportion of time spent by seals on
haulouts throughout the survey period. To obtain the
latter value, it is proposed to attach special telemetry
tracking tags to live-captured seals, equipped with a
gauge that measures the time spent outside the water.

4. Hydroacoustic method (Baranov et al. 2004).
During the freeze-up period, when seals stay for a long
time in the vicinity of their individual dens, all seals
present under the ice plot at a time are detected and
counted by means of a circular scanning sonar with
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Puc. 1. Cxema omiosa xuBbIx 6aiikanbckux HepI s uccnenoBanuii. A, B, C, D — srans! o1oBa
1 — yerpoiicTBa aBTOMaTu4eCKOrO BCIUIBITHS
2 — BO3JyIIHBIE MEIIKH B HATYTOM COCTOSHUH
Fig. 1. Scheme of live-capture of Baikal seals for research. (A, B, C, D) Stages of capturing:
(1) automatic surfacing devices;
(2) inflated air bags.

YCTpOfICTBaMH MPOCIIC)KNBAHUA, CHAOKEHHBIMHU n3MepuTe-
JIAMH BPEMCHU, KOTOPOEC HEPIIa IIPOBCJIa BHE BOABI.

4. Tunpoakyctuueckuit meton (bapanoB u ap. 2004). B
JIETOBBIM TEpHON, KOTJa HEpIbl MPOKUBAIOT OCEATI0 B
OKPECTHOCTAX HWHAWBUAYAJIBHBIX JIOTOBUI, C ITOMOUIBIO
THIPOJIOKAaTOpa KPYroBOTro 0030pa C MOTrpykaeMo¥ MO JIex
YABTPa3ByKOBOI aHTEHHOI MPOU3BOIUTCA OOHAPYKECHUE U
MOZICYET BCEX HEPIT, OOMUTAFOIIUX IO/ JICAOBOH IIOIIAIKOM
(Puc. 2). Hammm rccneoBaHuys MOKa3ajy, YTO OTpakaromas
CHoCcOOHOCTH HEpH B OTHOIIICHUH YNbTPa3ByKa CPEAHUX Ya-
CTOT CpaBHUMa C TAaKOBOH y CHUTOBBIX PbIO, MUMEIOIINX TlIa-
BaTCIbLHBIN ITy3bIpb, U TOPA310 BBIIIC, YEM Y KOTTOMIHBIX
PBIO, HE MMEIOIIKX TIAaBaTENbHOTO My3bIps. [loaToMy mmst
MojicyeTa KOJIMYEeCTBa HepIl, OOUTAIOMKX MO0 JIHIOM Ha
M3BECTHOM IUIOIIALH, IPUMEHUMBI TUAPOJIOKATOPBI KPYro-
BOro 0030pa, KOTOpPbIE UCIOJIb3YIOTCS Ha PHIOOJIOBEIKUX
cyzax i TIOMCKa peIObI. BMecTe ¢ Heprol THApoIoKaTop
Oyzner Takxke OOHapyXHBaTh U pbIOY, OfHAKO Onaroxaps
TOMY, 4YTO HEpIia MOCTOAHHO COBEPINACT BEPTUKAJIBHBLIC
MepEeMEIeHHs, €¢ MOXXHO II0 3TOMY IPU3HAKy BBIICIUTH
cpenu Apyrux oOBEKTOB. B WTOre MOACYMTHIBAIOTCS BCE

an ultrasonic antenna submerged under the ice (Fig.
2). Our studies have shown that the reflectivity of seals
for mid-frequency ultrasound waves is comparable to
that of whitefish having the swim bladder, and is much
higher than that of cottoid fishes lacking the swim
bladder. Therefore, to calculate the number of seals that
are present under ice within a known area, a circular
scanning sonar, used on fishing vessels to search for fish,
is quite applicable. Along with seals, the sonar will also
detect fish, but due to the vertical movements frequently
made by seals they can easily be distinguished from
other objects by this characteristic. As a result, all seals
present under a circle-shaped ice plot can be counted.
The radius of this circle is limited by the detection range,
which is estimated to be 1.5 km. The advantage of the
hydroacoustic method over the others is that it allows
direct count of the number of seals within a certain
area. In other methods applied, some initial value is
measured (the number of newborn pups, number of
animals on haulouts, or concentration of DNA), which
is then used for estimating the number of all seals. This

32 Marine Mammals of the Holarctic. 2019. Vol. 1.



BapaHoB 1 ap. Memods! usy4deHus cocmosiHus nonynsayuu 6atkansckol Hepribl Pusa Sibirica Gm., ...

Puc. 2. Cxema ruipoakyCTHUECKOro yuyera OaiKaibCKuX HepIl
1 - miomaaKa rHAPOAKYCTHYESCKOTO yUeTa, Kpyr AuaMeTpoM 3 KM; 2 - miomanka 1.5 x 1.5 kM? ydeTa moroiaoBbs
HOBOPOXKJCHHBIX HEPII ([UIs1 CpaBHEHHUS); 3 - TPAHCHOPTHOE CPEACTBO C THIPOJIOKATOPOM; 4 - THAPOAKYCTHYECKas
AHTEHHA; 5 - YABTPa3BYKOBOM JIy4; 6 - MHAMBUAYAJIbHBINA y4aCTOK OOUTaHUS HEPIIbI; 7 - TPACKTOPHSI HBIPSIHUS HEPIIbI;
8 - oTBepcTHE IS IBIXaHUS MITH JIOTOBUINE
Fig. 2. Scheme of hydro-acoustic counting of Baikal seals:
(1) hydro-acoustic area of survey, a circle of 3 km in diameter; (2) 1.5 x 1.5 km? plot for counting newborn pups (for
comparison); (3) vehicle equipped with a sonar; (4) hydro-acoustic antenna;
(5) ultrasonic beam; (6) individual site inhabited by a seal; (7) diving pattern of a seal; (8) breathing hole or a den.

HEpIIbI, OOUTAOIINE IO JISMOBOH IIIOMAIKOH B (hopme
Kpyra. Pammyc sToro kpyra ompenemnsercs NaTbHOCTHIO
oOHapy»XeHHUs, KOTOpasi, COITIACHO pacdyeTaM, MOXET JI0-
cturarh 1.5 kM. [IpenmyI1ecTBO T'HIpOaKyCTUUECKOTO Me-
TOZa TIepeNl OCTAIEHBIMUA COCTOUT B TOM, YTO B IPOIECCE
€ro MPUMEHEHHUs BEIEeTCS HEeIOCPEICTBEHHOE OIperee-
HHUE KOIWYeCTBa HEePIl, HAXOIAMINXCS B MIpeeiaX ompese-
JICHHOM TTOIIaIi aKBaTOpHU. B X0o/e mpruMeHeHHs IPYTHX
METO/IOB U3MEPSIETCS HEKOTOpasi UCXOIHAs BeNUInHA (KO-
JNYECTBO POKICHHBIX JETEHBINICH, KOINIeCTBO JKUBOT-
HBIX Ha Jexounmnax uin korneHTpamyst JJHK), u3 xotopoit
3aTeM pPACCUUTHIBACTCS KOJMYECTBO BceX Heprl. JlaHHas
TpoIerypa BHOCUT B ONpENEICHNE YUCICHHOCTH IIOIYy-
JSAIAA  TOTIONHUTENBHYIO IIOTPEITHOCT, OIpeNeIeHue
KOTOPOH TIPENCTABISAET COOOH OTICMBHYIO H, TIO-BHIIMO-
My, JTOCTaTOYHO CIOXHYIO 3anady. K mpumepy, B mpakTu-

method introduces an additional error in the assessment
of a population size, to calculate which is a separate and,
apparently, quite difficult task. For example, in the case
counting the number of newborn pups (Pastukhov 1982)
this additional error is not present, and only the error the
number of pups counts is taken into account.

Summing up the above, we can conclude that the study
of the condition and the functioning of the population,
currently based on dead seals, could be successfully
conducted on live-captured animals with the subsequent
release. For this, we propose a method of capturing seals
in large numbers with the use of a device for automatic
surfacing of nets with entangled seals.

For the assessment of the population size, the unique
features of Lake Baikal, such as the complete ice cover
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Ke TPUMEHECHHS MeToJa yuyeTa moronoBbs pommBimmxcs | and the seals’ sedentary lifestyle over great depths, allow
nmerensimert (I[Tactyxos, 1982) sta momoxauTensHas mo- | us the use of a circular scanning sonar with an ultrasonic
TPEIIHOCTh HUKaK He OIICHUBACTCS M MPUBOIUTCS TONBKO | antenna (submerged under ice) to directly count seals
MOTPEITHOCTH OMPEICICHNS YUCICHHOCTH JETCHBITICH. and determine their number in Lake Baikal with a

minimal error.
ITomBos UTOT CKA3aHHOMY, MOXHO CIIEJIaTh BBIBOJ O TOM,

YTO UCCIIEAOBaHMS COCTOSAHUS U yHKUnoHUpoBanus nmo- | This work was performed within the framework of
MYJSLUY, TIPOBOJUMBIE B HacTosiiee BpeMsi Ha yOuTbix | the governmental assignment to the Limnological
JKUBOTHBIX, MOTYT HE MEHee YCIeIIHO IpoBoauThcs Ha | Institute, Siberian Branch of the Russian Academy of
OTJIOBJICHHBIX YKHBOTHBIX C ITOCIICIYIOIINM BhITTycKanueM | Science, no. 0345-2019-008.

UX Ha BOJIO. J{JIsl 9TOrO MOXKET OBITh NMPEIOKEH METON
MaccoBOTO OTJIOBa HEPI C HCIIOJIb30BAaHHEM YCTPOWCTB
ABTOMATHYECKOTO BCIUIBITUSI CETEH IPHU 3aIlyTHIBAHUHU B
HUX HepI.

Yro jxe KacaeTcsl OIpeleNeHHUs YNCIEHHOCTH TOITy-
JAUU, TO YHUKaJdbHBIE ocoOeHHOcTH balikama, Takue
KaK HaJW4yhe CIUIOMIHOTO JIEJOBOTO IOKPOBa M OCEH-
jJoe oOWTaHWE Hepm Haja OONBIIUMH TIIyOMHAMH, II0-
3BOJIIIOT C TIOMOINBIO THIPOJIOKATOpPa KPYroBOro 00-
30pa, OINyCKas YIbTPa3BYKOBYIO AaHTCHHY IIOX JIE,
BECTH NPSIMOH IMOJICUET HEPII U OMPEACIATh UX UHCIICH-
HOCTh Ha Dbalikame ¢ MHHMMaJIbHOW HOTPEMIHOCTHIO.

JanHas paboTa BBIIOJNHEHA B paMKaX TOCYIapCTBCHHOTO
samanusa JIMH CO PAH Ne0345-2019-008
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