ConHuesa. 3Konoeo-Mopd)onoeuquKue Koppernayuu cpeOHeeo yXxa mrieKkonumarnuwux 8 OHImMo2eHe3e

Pa3IUYHBIX 3KOJIOTMUECKUX TIPYIN MOKa3aid, 4To (opMu-
poBanue y HuX CTpykTyp CV mporekaer B paHHEM Mpesn-
IUIOJTHOM IEPUOJIE B CXOAHOM MOCIEN0BATENbHOCTH U MPU-
ONM3HUTENFHO Ha CXOIHBIX CTaJIUSIX Pa3BUTHUS, T. €. BO BpeMs
(bopMHUpOBaHUs XPAIIEBOr0 CKeleTa, HauMHas ¢ 00pa3oBa-
HUSI CIyXxoBoro myselpbka (cT. 13) Bupocneummduyeckne
0COOEHHOCTH B CTpYKTypHOH opranmsauuu CY dopmupy-
I0TCSL BO BTOPOH MOJIOBUHE PAHHETO MPEAIUIOAHOIO MEPUO-
Jla B 3aBHCUMOCTH OT SKOJIOTHYECKON CIICIMaIN3aliH BHA.

early pre-fetal period in a si milar sequence and ap -
proximately with similar stages of their development,
i.e. during the chondroskeleton formation, beginning
with the formation of the auditory bubble (stage 13).
Species-specific features in structural organization of
the ME a re formed in the second half of early pre-
fetal period depending on t he ecol ogical specializa-
tion.

CIHCOK UCITONB30BaHHBIX MCTOYHUKOB / References

Counnera I'.H. 2006. Opran ciyxa Mmopckux miekonutaromux. M.: Hayka. 203 c. [Solntseva G.N. 2006. Auditory

organ of marine mammals. Moscow, Nauka. 203 p.]

Hyrtl J. 1845. Vergleichend-anatomische Untersuchungen uber des innere Gehororgan des Menschen an der Sauge-

tiere. Prage, 139 p.

Fleischer G. 1973. Studien am Sk elett des Gehororgans der Saugetiere, einschliesslich des Menschen. Saugetierk.

Mitt. Bd. 21: H. 2-3. p. 131-239.

Fleischer G. 1975. Uber das spezialisierte Gehororgan von Kogia breviceps (Odontoceti). Z. Saugetierk. Bd. 40. p.

89-102.

Yamada M. 1953. Contribution to the anatomy of the organ of hearing of Whales. Sci. Repts Whales Res. Inst. 8: 1-

79.

ConoBBEB B.A.l’z, I'nmazoB I[.M.z, UepHook B.U3

BnusHne neaoBbLIX YCNOBUM Ha pacnpeaeneHue rpeHnaHackoro TH-
neHa (Pagophilus groenlandicus) Ha WeHHbIX 3anéxkKax

1. MockoBckuii 'ocynapcrBennslil Y HuBepcurer uM. M.B. JlomonocoBa, Mocksa, Poccust
2. Nucturyt [pobiem Dxonoruu u Isomonuu uM. A.H. CeseprioBa PAH, Mocksa, Poccus

3. HUU «'unpopsioduor», Cankr-IlerepOypr, Poccus

Solovyev B.A."%, Glazov D.M.?, Chernook V.1.}

Ice conditions impact on harp seal’s (Pagophilus groenlandicus) dis-

tribution on whelping patches

1. Lomonosov Moscow State University, Moscow, Russia

2. AN. Severtsov Institute of Ecology and Evolution RAS, Moscow, Russia
3. Scientific Research Institute of Fisheries Fleet Designing (GiproRybFlot), St. Petersburg, Russia

I'pennanackuii TIOJIEHb OTHOCUTCS K NMAaro(uIbHBIM BUIAM.
Ycnex pa3MHOXKEHUS, BBDKUBAEMOCTD JETEHBIICH, THHBKA
9TOTO BHJA 3aBHCAT OT KAadeCTBA M KOJIMYECTBA IeJIarnye-
CKOTO JIbJIa B aKBAaTOPHUSX, I'7IC TIOJICHN 00pa3yroT 3aéKKH,
B yacTHOCTH B benom mope.

B name#t paboTe MBI HONBITAINCH pa3paboTaTh METOIHKY

Harp seals belong to pa gophilic species. Success of
reproduction, pups’ su rvival, and m oulting ofth e
animals — all th ose factors d epends on quality and
abundance of floating ice in the water area, particu-
lary in the White Sea, wh ere their whelping patches
are.
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OLICHKH CTETIEHH BIHMSHUS JICJOBOTO TIOKPOBA Ha pacrpene-
JICHHUE TIOJICHEH Ha IIEHHBIX 3aE)XKaX, BBISBUTH Mapamer-
PBI JICIOBBIX YCIIOBHUH, ONPEESISIFONIAX 3TO PACTIPECIcHHE,
MPUMCHHUTh CTATHCTHYCCKUI aHaIM3 JJIs TOro 4to0bl dop-
MAaJTU30BaTh MOTyUYEHHBIE PE3YIBTATHI.

Hpe,unonaraeTCﬂ, 4qToO pa3pa60TaHHaﬂ METOAUKA 6yz[eT
MpUMCHCHA 1Jid CPAaBHCHHUA PC3YyJIbTATOB aBI/Iay‘léTOB pas-
HEBIX JIET. DTO JAaCT BO3MOKHOCTb OLCHHUTH BJIIMAHHUEC TIJIO-
OaJbHBIX U3MEHEHHUI KJIMMaTa M CBSI3aHHBIX C HUM Xapak-
TEPUCTHUK JIEAOBOTO IOKPOBAa Ha AWHAMHUKY YHCICHHOCTH
TPEHIIaHJICKOI'O TIOJICHA B pOCCHﬁCKHX BOJax.

Pabota BbITIOJIHEHA HA OCHOBE MaTE€PHAJIOB, TIOJIyUYCHHBIX BO
Bpems aBuayuéTa B bacceiine bemoro mops ¢ 15 mo 19 map-
ta 2008 r., caenanHoro mpu puHaHCOBOM moanepxkke IFAW
(BoponmoBa u ap. 200 8). IIpu ananu3e HCIOIB30BAIUCH
CHHMMKH, caenanHble poroanmnaparoM Nikon D70s, koTopblii
ObUT YKPEIUIEH B IHUIIE caMOJIETa U HAalpaBJeH BEPTHKAIb-
HO BHHU3. Cb&MKa BBIIOJIHIACH AaBTOMATHYECKH — KayKIble
60 cek, a B ciryuae oOHapy>XEHUsI B 110JIOCE CHEMKHU TIOJIE-
Hel, kaxasie 2 cek. BricoTa monéra cocrapmsia 200-220 M.
JluneiHpIE pa3Mepsl KaKAOTO CHUMKA ITPH 3TOH BBICOTE
cocTaBWIM NpUOIIM3UTEIRHO 135%90 M.

Anamm3y ¥ 00paboTke OBUIM TOABEPTHYTHI CHUMKH, CIE-
nmarnbie 17 mapra 2008 roma, Bo Bpems nonéra ¢ 10:54:25
4. 1o 14:14:11 4., Bo BpeMsl KOTOPOTO OBLIT MPOHU3BENEH OC-
HOBHOM y4Y€T YMCIICHHOCTH TIOJIEHS. B 3TO BpeMs y KUBOT-
HBIX YX€ 3aKOHYMJIAch I[EHKa, U HAUMHAJIOCh CIIapUBaHMUE.
Bo Bpemst 00pabOTKM Marepuajia CHUMKH, CACIaHHBIC Ha
nojnére K paiiony yuéra (Han [IBMHCKHM 3alMBOM) M BO
BpeMsl BO3BpaAllleHUs ¢ yuéTa Ha a’poJpoM, HE paccMaTpH-
Banuch. Tak OblT chOPMHPOBAH MAcCHUB JAHHBIX CO CHHM-
kamu (Puc. 1), coenanHbIME Ha YIETHOW aKBaTOPHH, C MO-
MEHTa BBIXOJa Ha MEPBBIA M 10 MOMEHTa OKOHYAHHS IO-
CJIEHETO Tajca.

ITpn onucaHnyu M aHaIU3€ CHUMKOB MBI CTPOTO MPHIECPIKHU-
BaJINCh TEPMHUHOJIOTUH, TIPEUIOKECHHON [ TaBHBIM ympaBiie-
HUEM THUIpoMeTeoposorudeckoi ciayxOsl (1974). Kaxprit
CHMMOK OBbUI IPOAHAJIM3UPOBAH C TOYKH 3PEHUsSI JIOJIU ILJIO-
magu BOJHOH MOBEPXHOCTH, HUJIACA, MOJIOJOIO JbJa OT
oOmieit ruromany CHATOW moBepxHOCcTH. OTMedaics THII
BOJIHBIX 00pa30BaHMi (JIyHKa, TPEIINHA, pa3BOAbE), OMKCca-
HBl (hOpMBI Jiba (pa3Mepsl JIBAWMH), MPUCYTCTBYIONIME Ha
CHHMMKE, 3aCHEXEHHOCTb, TOPOCHCTOCTD, OTJEIFHO OTMEYa-
JIOCh Ha KakUX (OpMax JIbAa JIe)KaT TIOJNEHH W MX KOJHYe-
CTBO M BO3PACTHOM COCTaB (B3pOCIbIE-OENbKH) Ha JIbIY TO-
T'O WM MHOTO THIIA.

[locne 3TOro MacCuB CHUMKOB, CACJIAHHBIX HAa YUYETHOM ak-
BaTOPUH, ObUT pa30UT Ha JBE TPYIIIbI: CHUMKHU C B3POCIBIMU
TIOJICHSIMM M CHUMKHU Oe3 TiojeHeid. J[ns kaxmoit rpymmbl
CHHUMKOB 6]:IJ'II/I paccyuTaHbl CPEAHUE TOJIU TUIOIAAN BOJbI,
HUJIaca, MOJIOJOTO JIbJIa U APYTHE.

In this work we made an atte mpt to elab orate me-
thods for assessment of ice cover impacts degree on
whelping patches. We tried to reveal the parameters
of ice condition that determine harp seals distribution
during the whelping. We used statistical analysis to
formalize our results.

We suggest these methods for comparing the results
of aerial surveys at different years. It gives us oppor-
tunity to assess the im pact of climate and ice cover
global change on the dynamic of harp seals’ size in
the sea waters of the Russian Federation.

This research is based on the data gat hered d uring
the aerial survey in the basin of the White Sea on
March 15-191n2008. This aerial survey w as sup-
ported by IF AW (Boponmosa u ap. 2008). For the
analysis we used pictures that were taken by N ikon
D70s camera. The cam era was installed in the bot-
tom of t he airplane and aimed d own. Shooting was
carrying out automatically every 60 seconds however
in the a reas where seals we re spotted it woul d in-
crease to every 2 seconds. Flight altitude was abou t
200-220 m eters. Size of the area cove red by eac h
shot f rom t his al titude was approximately 13 5x90
meters.

Then pictures taken on March 17 from 10:54:25 to
14:14:11 were anal yzed be cause the basic countof
number of the seals was made during this flight. By
this time whelping was already finished and coupling
started. During the processing of the data the pictures
taken over the Dvina Bay (before and after co unt)
were not taken into account. So the block of data was
formed of the pictures taken from the beginning of
the first tack to the end of the last one (Fig. 1).

For describing and a nalysis of t he pictures we use d
terminology that was suggested by the Main Admin-
istration of Hydro m eteorological Se rvice (1 974).
Each picture was evaluated according to the follow-
ing parameters: percent of water, portion of nilas and
young ice from the total square of the photographed
area. Types of water formation were noted as well as
the fo rms of floating ice (size of ice-floe ), h um-
mocky, and snow-cover of ice. Also we noted forms
of ice whe re s eals were situated, num ber, and a ge-
class of seals on each type of ice.

After that the pictures were divided into two groups:
pictures with adult seal s (o nly adul ts bec ause we
could not find all the whitecoats on the pictures) and
pictures without seals. For the each group median
percent o f water sq uare, n ilas, and youn g ice w as
calculated.
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JUis rpyTIITel CHUMKOB C TIOJICHSIMH OBIJIa paCCYUTAHA TUIOT-
HOCTb KMBOTHBIX Ha CHUMOK (TIOJICHW/CHUMOK) B 3aBHCH-
MOCTH OT TOPOCHCTOCTH JIbJIa Ha 3TOM CHHMKE, €r0 3acHe-
YKCHHOCTH, JTOJIM BOJBI K (DOPMBI JIbJIA.

JHanee B mporpammuoii cpexe Statistica 7 .0 6buT mpoBeaCH
PErpeccCHOHHBIN aHaNn3 3aBUCHUMOCTH (HakTOpoB (TOPOCH-
CTOCTH, 3aCHE)XEHHOCTH, JIOJH BOJABI U (opMBI JbJa) Apyr
OT Jpyra ¢ nomormbio uHCcTpyMmenrta M ultiple Reg ression.
Juis kaxxporo u3 mapameTpoB ObLT caenad OnHO(paKTOPHBIN
Hucniepcuonnstii ananmms (A NOVA), moka3sIBaroOIiii cTa-
THUCTHYECKYIO0 3HAYMMOCTh Pa3IM4Uil MEXIy CPEIHUMH B
KaxJou u3 rpynn. Ilpu npoBeneHny AMCIIEPCUOHHOTO aHA-
JIM3a UCIIONIb30BAJICS BECh MACCHB CHUMKOB, CIETaHHBIX Hal

For the group o f pictures with seals th e density o f
animals p er p icture was calcu lated tak ing in to ac-
count the hummocky of ice, sn ow-covering, percent
of water and forms of floating ice.

After this with the help of the Multiple R egression
tool o f Statistica 7. 0 so ftware we analyzed the de-
pendence of  every fact or (h ummocky, snow -
covering, percent of water and ice form) on each
other. F or eac h of t hese pa rameters ANO VA was
made. It showed us st atistical significance of differ-
ences between medians in each group. For this anal-
ysis all the pictures take n over the survey area were
used.

y4€THOI aKBaTOpUEH.

Puc. 1. Cxema pesynbratos nonéra 17 mapra 2008 r.
Fig. 1. Results of flight on March 17, 2008

[Tpn 0O6paboTKe CHUMKOB MBI IPUHUMAIIM BO BHUMaHHE TOT (AKT,
YTO MapamMeTphl TEPPUTOPUH HE BOLIEIIICH B mpeens! cdororpa-
(MpPOBaHHOTO ydacTKa MOTYT OBITh 3HAUMMBIMHU ISl TIOJICHEH Ha
cHuMKe. Hampumep, 3a rpaHuieid CHUMKa MOTJH OBITh JIyHKA,
TpeIIVHA U APYTHE U3MEHEHUS JIb/1a, KOTOPBIE BIMSIOT HA HATHIHE
1 YHCIICHHOCTH TIOJICHEH B IpeiesiaX 3TOT0 CHUMKA, JaXKe eCIN Ha
CaMOM CHHMMKE BOIHBIX OOBEKTOB HET.

Bcero o6padorano 0b110 817 cHUMKOB, U3 HUX 182 CHMMKa ¢ TrO-
nenstmu. Ha mmux Opima oGHapykena 7 61 B3pocnas oco0s. Ilocme
TOT0, KaK OBLIM OTOPOIIICHBI CHUMKH, C/ICITAHHBIC 10 Havyaia y4éra,
JI0 MOMEHTA BbIXOJ]a Ha MEPBbIA YUETHBIN IalIC U CHUMKH, CHIEIaH-
HbIE TOCJIE 3aBepIIeHUs yu€Ta, OCTAIOCh 759 KaapoB CHATHIX HaJ
3anéxkoil. Bce 0OHapy)KeHHBIC TIOJCHH HAXOIWIUCHh B Tpeaenax
9TOW 3anéxku. s TOro 4TOOBI ONCHHUTH 3HAYUMOCTH TOTO WIIH

During the processing of the pictures we kept
in mind that the parameters of area outside the
photographed site could be significant for the
seals that were on the picture s. For e xample,
breathing h ole, crack or other feature ofice
outside a picture could affect on presence and
number of seals on the picture.

Totally 817 s napshots including 182 pictures
with seals were processed. 761 adult animals
were detected there. We ¢ ompared the pi c-
tures with seals and the pictures without seals
for estimating the significa nce of each fact or
for the distribution of the seals on the patch as
well as fo r understanding the scope of diffe-

Mopckue mnekonutatowme Monapktukm. 2010

549



Soloviov et al. Ice conditions impact on harp seal’s distribution on whelping patches

nHOTO (haKTopa AJIsl pAaCpPEACICHNUS TIOJICHEH Ha 3aIEKKe, a TAKIKE
MacimTadbl B KOTOPBIX TIOJICHU TU(P(EpeHIUPYIOT 3TH (aKTophl,
MBI CPaBHWJIM MacCHBBI CHUMKOB C TIOJICHSIMU M 0e3 TioyieHel (Ta0.

1).

W3 tabnuupl 1 BHAHO, YTO CHUMKH C TIOJICHSMH OTJIMYAIOTCS OT
CHUMKOB 0Oe3 TIOJIeHEH 1o J10j1e MOJIOIOTO JIbJa, MO 3aCHEKEHHO-
cTH ¥ Ooee yeM B 2 pasa no Topocucrocts (1,11 u 0,41).

CJ'IGI[yIOHII/IM JTallOM HCCICOOBAaHUA OnL1O OOJNIEE ACTAJIbHOC H3Yy-
YE€HNE MaCCHBa CHUMKOB Ha KOTOPBIX BCTPECYAIMCH B3POCJBIE THO-
JICHH.

B pesynprare aHanm3a 3THX CHIMKOB OKa3aJloCh, 9TO TOJIbKO 0,5%
U3 BCeX OOHAPYKEHHBIX B3POCIBIX TIOJICHEH HaXOAWIUCH B MO-
MEHT CbEMKH Ha HWIACOBBIX JIBAAX, B TO BPeMs KaK OCTaJbHbBIE
JKMBOTHBIE pacIiojlarajlicb Ha MOJIOJbIX, CEPhIX U Cepo-0eibIX
npaax. ToncTeie ogHoneTHue Jabab1 B 2008 1. B benom mope oTcyT-
CTBOBAIIN.

Jlis aHanmm3a BimsiHMA (OpMBI JIbJla Ha pacrpeesieHne TIoJICHeH
Obu1 poBenéH JMHEHHbIH aHanu3 (Puc. 2), KOTOpHIi OKa3al, 4To
IUIOTHOCTH TIOJIEHEH Ha OOJIOMKax JICASHBIX IIOJICH CYIECTBEHHO
GosbIlre, YeM TIOTHOCTH TIOJIEHEH Ha KPYIMHOOHTOM JIBIY.

Covariate means: dopma Neaa c ToneHem; LS Means
Bopa: 0362632 Current effect: F(2, 669)=148,43, p=0,0000
(Computed for covariates at their means)
‘fertical bars denote 0,95 confidence intervals

rentiation of these factors for seals (Table 1).

Asis seen in the Table 1, the pictures wi th
seals differ from pictures without seals in per-
centage of young ice, snow-cover, and more
than two times in hummocky. The ne xt step
of our work was to pursue more detail evalua-
tion of the pictures with adult seal’s presence.

We found outthatonly 0.5% o fall th e de-
tected adult seals were on the nilas ice. Other
animals were detected on the young ice, gray
ice and white-gray ice. Th ere was no th ick
first-year ice in the White Sea that year.

Then General Regression M odel was carried
out f or t he a ssessment of t he i nfluence of
form of i ce on seals” distribution. It showed
us that seal s density on t he medium floes is
significantly m ore th an on th e sm all fl oes

(Fig. 2).

Puc. 2. Pe3ynbraTsl IUHEHHOrO aHa-
JIM3a 3aBUCUMOCTH IJIOTHOCTH TIOJIE-
Heil ot Gopmbl sbaa (rae 0-TépThIid
nén, 2- KpynmHOOUTHIN NEx, 3-

seals
£

-1

00JIOMKH JIe/ISTHBIX TIOJIEH, 10 OCH
OpJIMHAT — MJIOTHOCTH TIOJIE-
HHU/CHUMOK)

Fig. 2. General Regression Model
results: seals density relatively to
forms of floating ice (0-small ice
cake, 2-small, 3-medium, Y-axis —
density, seals per picture)

0 2 3

thopmMa Nbaa c TINeHeM

B Tab.2 mnoka3zaHo pacrpejeicHUE IUIOTHOCTEH TIOJCHEH MpH
aHaJIM3€e CTENIEHH TOPOCUCTOCTH JIbJIa Ha CHUMKAX.

Ha puc.3 mnoxasaHo pachpeneneHne NIOTHOCTEH TIOJIEHEH B
MaccuBe CHHUMKOB JIbJla C Pa3sHOM CTEIEHBbIO 3aCHEKEHHOCTH.
Hannume Boap! 0Kas3aloch AOCTATOYHO BaKHBIM (DaKTOPOM JUIst
tronerert (Ta6. 3). Ilpu sToM Boma MOJDKHA 3aHUMATh HE OYCHB
OOJIBIITYIO YacTh JbJa; JIEA MOIKEH OBITh BBICOKOM CIUIOUEHHO-
cti. OTCyTCTBHE BOJIBI B MpENeNax CHUMKA HE SIBJISETCS KPUTH-
YEeCKUM, 00 3TOM CBHUJIETEIbCTBYET JOBOJBHO BBICOKAs ILIOT-

See Table 2 for the res ults of analysis of hum-
mocky lev el im pact o n d istribution of seals’
densities.

We found out t hat one m ore im portant fa ctor
for seals was prese nce/absence of water (T able
3). Water shouldn’t cover major part of ice sur-
face — ice should be i n high concentration. Ab-
sence of water was not a critical factor. It was
proven by detecting high density of seals on the

550 Marine Mammals of the Holarctic. 2010



ConoBbeB ap. BnusiHue nedoebix yCJ'IOGUl:I Ha pacnpedeneHue 2peHﬂaHOCK020 MIONEHS Ha WEHHbIX 3anéxkax

HOCTh TIOJIEHEH Ha Takux CHHMKax (2,73), a Takke MHOTOYHC-
JICHHBbIE CHUMKH C TPAH3UTHBIMH CJICJAMHU TIOJICHEH, TSHYIIMMH-
s uepe3 BeCh CHUMOK, HEPEJIKO IO €ro AUaroHalu.

3acHemeHHoCTh; LS Means
Current effect: F(2, 705)=14,294, p=,00000
Effective hypotheszis decomposition
Vertical bars denote 0,95 confidence intervals

pictures without water as well as finding many
pictures with tran sit tracks of seals ac ross the
picture, often diagonally.

Puc. 3. Pactipenenenue mioTHOCTEH
TIOJICHEH B 3aBUCUMOCTH OT 3aCHe-
KEHHOCTH Jibjia. Pe3ynbTaTsl uc-
MEPCUOHHOTO aHAIN3a

seals
el
n

Fig. 3. Seals densities distribution
relatively to snow-cover. ANOVA
results

1] 1 2

FACHEMEHHOCT b

Hawubonee pacnpocrpanénnoii Gopmoii Boabl B MeCTax OOHapy-
JKCHHUS TIOJICHCH SIBJIIOTCS JIYHKU. B TO ke BpeMsi HauOoJibIas
IUIOTHOCTh THOJICHEH Obula 3a()MKCHpOBaHA HAa CHHMKAx C Tpe-
I[MHAMH, Y3KHUMHU U TPOTHKEHHBIMU Pa3pbIBAMHU JIbJIa IIIHPUHOM
no 1,5-2 m.

Jist Toro 4toOBl MPOBEPHUTH, HE SIBISIFOTCS JIM KaKHe-THOO U3
paccMaTpuBaeMbIX (haKTOpOB NMPUYMHHO CBSI3aHHBIMH (HE Ompe-
JeTSIeT JIM OJJMH U3 HUX JAPYroi) GbUI IPOBEAEH perpecCHOHHBIH
AHAJIM3 HE3aBHCHMOCTH (aKTOPOB (TOPOCHCTOCTh, 3aCHEKEH-
HOCTB, J0JIsl BOABI U (hopMa Jibaa) APYr OT Jpyra ¢ HOMOILIBIO
nHcTpyMeHTa Mu ltiple Reg ression. AHanu3 mokasai, 4To Bce
napaMeTpbl HE3aBUCHMBI APYr OT Jpyra He TOJBKO IPHYNHHO
(p=0,0002), HO maxxe cmabo KOPPEIUPYIOT MEXKITY COOOM.

ITo utoram Haiiei pabOThl MOKHO CICNIaTh CIICIYIONIHE BHIBOIBI:

a) OmpenenstonM (HakTOpOM MPHU BBIOOPE TIOJICHAMH MeCTa
menkn B mapte 2008 r.: ObuT reHeTH4eckuid Tum apaa. K or-
TUMAIBHBIM C TOYKH 3PCHUS KOJIUYECTBA OOHAPYKCHHBIX
B3POCIBIX TIOJICHEH, MOKHO OTHECTH CepO-0OeIibie MOJIOABIC U
OJTHOJICTHHUE JTBBI.

0) HambGonee moaxonsmue IS MIEHKH JIBIIMHBI — KPYITHOOUTHIC
(2,2 TIONEHSI/CHUMOK) M OOJIOMKH JICASHBIX ToJieit (4,6 Trone-
Hel/CHUMOK) cpemHei (6,5 TroJeHeH/CHIMOK) ( BO3MOXKHO U
CIJIBHOW) TOPOCHCTOCTH C OOJBIION, IBYyXOayUIbHOW 3acHe-
JKEHHOCTBIO (7 ,1 THOJICHEH/CHUMOK), OOJBIION CIUIOYEHHO-
CThIO M HAJMYMEM OOJIBIIIOr0 YHCIIa HEOOJBINUX BOJHBIX
(hopM — TpeluH, Y3KHX Pa3sBOAbEB, C BOBMOXKHOCTBIO 1Jis 00-
pa30BaHUs JIHOK.

The m ost w ide-spread fo rm o f water onth e
pictures with seals was breathing holes. But the
highest density of seals was on the pictures with
strikes with 1.5-2 m width.

We tested the factors (hummocky, snow ¢ over,
percent of water, and form ofice) f or ca sual
determinacy with the help of Multiple Regres-
sion analysis. The analysis showed us t hat all
the factors and p arameters were not only deter-
mined casuall y by each ot her (p=0.0002) but
also had low level of correlation.

Following the results of our research these con-
clusions were made:

a) The m ost important fact or which deter-
mined the choice of whelping patch place in
March 2 008 was the type of i ce. O ptimal
types were young grey-white and on e-year
ice.

b) The most appropriate ice-floes for whelping
were small (178 seal s per sq. km) and me-
dium (330 seals per sq. km) floes. Optimal
level of hummocky was medium (485 seals
per sq. km), probably high. Optimal level of
snow cov er was high, 2 nu mber (530
seals/sq. km), concentration of ice was also
high. It was a lot of small water forms like
breathing holes, strikes and thin lanes.

Mopckue mnekonutatowme Monapktukm. 2010

551



Soloviov et al. Ice conditions impact on harp seal’s distribution on whelping patches

Pa3paboTaHHbIi HAMH METOAMYCCKHIA ITOAXOJ IO3BOJSCT (op-
MaJI30BaTh OIMCAHUE JIEAOBBIX YCIOBUH BO BPEMsI ILIEHKH I'PEH-
naHackoro TroyieHs. OH TpeOyeT 1opadOTKK M aJanTaluid CaMuX
yCJIOBHIA cheMKHU. Hanpumep, ai1st moiy4eHust O0JbILIero KoJude-
CTBa KaJPOB CO JIHJIOM HEOOXOIMMO MPOBOIUTH OOJIee YacTyio U
PeryJIsIpHYIO CheMKY: He pexxe yeM pa3 B 20 cexyHx (mpotus 60
cek. B 2008 T.) HE3aBUCHMO OT HAJMYHS/OTCYTCTBHUS TIOJEHEH.
Cepbe3HBIM HEIOCTAaTKOM SBIISIETCSI OTCYTCTBHE aBTOMAaTH3UPO-
BaHHOW 00paboTku cHUMKOB. Ilpomecc 00paOOTKM CHHMKOB
OUYCHb TPYAO- U BpeMsi —EMKHH. MHOTOE 3aBHCHUT OT OIEpaTopa,
KOTOpBI aHanmmu3upyer ¢ororpadun. Henz0exHO BO3HUKAET

CyOBEKTHBU3M.

We developed methods that allowed to formal-
ize d escription o fice cond ition at h arp seals’
whelping patches. It still needs some adaptation
and follow-on revision of aerial survey parame-
ters. Fo r exa mple, shoot ing sh ould be more
frequent and regular (every 20 seconds vs every
60 seconds in 2008) regardless the presence or
absence of seals. The significant weak point is
lack of aut omatic anal ysis of pi ctures. The

process of ev aluating pictures t akes al ot of
time an d effort. Alsoitish ardto m ake it

impartial.

Tab6. 1. JlemoBble yCIIOBHSI MACCHBOB CHUMKOB C TIOJICHSAMH, 0€3 TIOJICHEH
Table 1. Ice conditions of corpus of pictures with seal’s presence/absence

Bona Hunac | mononoit nén | TopocucrocTs | 3aCHEKEHHOCTH
Water Nilas Young ice Hummocky Snow-cover
C TIOJICHSIMU/
seals presence 0,050, 13 0,87 1,11 1,06
0e3 TroJeHeH/
seals absence 0,04 0, 25 0,74 0,41 0,86
Topocucrocts (6auter) / Hummocky (numbers) Tab. 2. Pachez[enerIe
INIOTHOCTCH THOJICHCH Ha
01 >1 CHHUMKAX B 3aBUCHUMOCTH
Komn-Bo B3pOCIbIX TIOJEHEH OT TOPOCUCTOCTH JibJia
Number of adult seals 46 4 04 311 Table 2. Seals densities
Koin-Bo cHUMKOB distribution relatively to
Number of pictures 24 11 0 48 hummocky
[TnoTHOCTH (THOJIEHU/CHUMOK)
Density (seals per picture) 1,92 3, 67 6,48
[Tomans BOAHOM MOBEPXHOCTH (B JOIISIX) Ta6. 3. Pactpenenenne
Water areas (in parts) H.HO”.FH(.)CTCI‘/'I TIOJICHEH B
- 0 0-0,05 0, 05-0.30 35-1 3aBUCHMOCTH OT IUTOIIAZEi
Kon-Bo B3pOCHBIX THONEHEH BOJHOI1 IOBEPXHOCTH (B
Number of adult seals 1205 59 2 JIOSX) Ha CHIMKAX
Kosi-Bo cHiMkoB Table 3. Seals densities
Number of pictures 44 11 18 2 distribution relatively to
[LnoTHOCTH (THOJICHH/CHUMOK) water areas (in parts) on
Density (seals per picture) 2,73 4, 3,281, 00 the pictures
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ConoBbeB ap. BnusiHue nedoebix yCJ'IOGUl:I Ha pacnpedeneHue 2peHﬂaHOCK020 MIONEHS Ha WEHHbIX 3anéxkax

MOPCKOM MOy rpeHnanackoro ToneHs. C. 586-592 B Mopckue miexkonuratontie ['omapkrukn. COOpHHK
Hay4HbIX paboT. Onecca: ActpornpunT [Vorontsova M.N., Chernook V.1., Glazov D.M., Philippova A.V., Current
threats to the survival of the harp seal (Phoca groenlandica) White sea p opulation. Pp. 586-592 in Marine Mam-
mals of the Holarctic. Collection of Scientific Papers. Odessa]

Crexman C.', Ueproox B.M.%, bepn [I.', Yaesun M.?, Kounes A.A.*, Bacumses A.%, Ixeit U.%, JIncos-

ckuit A2, ®umbax D.°, Benrep B.!

Poccuincko-amepukaHcKumn aBnayvyeTt TUXookeaHCKUx mopxen (Odo-

benus rosmarus divergens) B 2006 r.

1. Cayx0a peIOBI ¥ TUKOW TIPUPOIBI, AHKOPHIK, AJsicka, CLIIA
2. Hayuno-uccnenoBarensckuit HHCTUTYT «I unpopsioduior», Cankr-IlerepOypr, Poccus

3. 'eonmormueckas cimyx6a, AHKOpHuK, Amsicka, CIIIA

4. Yyxorckuit pumman TUHPO-uentpa, Uykorka, AHamsips, Poccns

Speckman S.!, Chernook V.I.%, Burn D.M.!, Udevitz M.*, Kochnev A.A.*, Vasilev A2, Jey C’, Lisovsky

A Fischbach A.°, Benter R.B.!

Russian-US aerial survey of Pacific walrus (Odobenus rosmarus di-

vergens) in 2006

1. U.S. Fish and Wildlife Service, Anchorage, Alaska, USA

2. Scientific Research Institute "Giprorybflot", St. Petersburg, Russia

3. U.S. Geological Survey, Anchorage, Alaska, USA

4. Pacific Research Fisheries Center (TINRO), Chukotka Branch, Anadyr, Russia

B teuenune Heckonbkux jer Ciyx0a ynpaBieHUs] pecyp-
camu pbI0 U ukux xuBoTHBIX CHIA (USFWS), T'eonoru-
yeckas ciyx6a CIIA (USGS), HUN «I unpopeiodor» u
Yykorckuii  ¢unman THUHPO-Lentpa (UyxkorTUHPO)
NPOBOAMIN pa3paboTKy M ampodaiyio HOBOTO METOAa
ABHACHEMKN THXOOKEAHCKMX MOpXEH NMpH MOMOIIN Tep-
MockanupoBanus (Bebep u bepr 2 002, YepHoOok u mp.
2006, Chernook et al. 2005, Burn et al. 2006, 2009, Jay et
al. 2006, Ude vitz etal. 2008). Llexpto yuera sBIsIach
OLIEHKa pa3Mepa MOIMYJIIUH C JOCTOBEPHOCTBIO, JI0CTa-
TOYHOM U1 TIPOCIICKMBAHUS JalIbHEHIIEW WHAMHUKU
YHUCICHHOCTH.

ABrayyeT TUXOOKEAaHCKOIO0 MOp)ka Ha Jibaax bepuHrona
Mops npoBowiics ¢ 4 1o 24 anpens 2006 r. oAHOBpEeMEH-
HO B akBaropusx CIIIA u Poccuu. Iloronusie ycnoBus
MO3BOJIMJIY IPOBOANTE ChEMKY JIMIIb B TeUeHUE 9 AHEl Ha
amepukaHCcKoi ctopore u 10 - Ha poccuiickoil. B nepuon
MIPOBEJCHUS aBHAydyeTa IUIOMAAb JIEOBOIO IOKpPOBa B
ucciexyeMoM paiione (dacte bepnHrosa mops c riyom-
Hamu MeHee 200 M U ¢ HanW4YHeM JIbI0B) U3MEHSIACh He-
3HAYMTENFHO M COCTABIIsIIA 0KOJI0 668000 kM* (£8%).

Over the past several years, the U.S. Fish and Wildlife
Service (US FWS), U. S. Ge ological Surve y (USGS),
«Giprorybflot» Research In stitute, and th e Chukotka
Regional Branch of th e Fi sheries Research In stitute
(ChukotTINRO) de veloped and t ested a new aeri al
survey m ethodology for Pacific walru s t hat in volves
application of thermal scanning (Bebep u bepn 2002,
Yepnook u ap. 2006, Chernook et al. 2005, Burn et al.
2006, 2009, Jay et al. 2 006, Udevitz et al. 2 008). The
goal of the survey was to ob tain an estimate of Pacific
walrus po pulation size with su fficient p recision fo r
future assessment of population trends.

The Pacific walrus ae rial survey on the sea ice of't he
Bering Sea was conducted concurrently in USa nd
Russian waters from April 4 through April 24 of 2006.
Due to weather conditions, aerial surveying was possi-
ble only during 9 days on the U S side and 10 days on
the Russian side. T he t otal area of ice ¢ over in the
study area (ice covered portion of the Bering Sea with
depths less than 200 m) varied slightly, and was ap-
proximately 668,000 km® (£8%).
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