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CBsi3u MEX]y JKM3HEHHBIMH CTPaTerusiMU U W3MEHCHH-
MU OKPY>KalolIeH CpeJbl OIPEeelsioT  eMorpadude-
CKHe TOoKa3aTeM Ha BcexX dTamax »ku3Hu (Stearns, 1992).
Hanpumep, ycioBust Ha paHHEM 3Tale XKU3HH, BEPOSATHO,
SIBJISIIOTCS. BAYKHBIM (DAaKTOPOM, ONPEJIeIISFOIIMM BbDKHBAe-
MOCTb M Oyayimii penponykriBHbiid yenex (Elo, Preston,
1992, Lindstrom, 1999, Hamel et al., 2009). YciaoBus
PaHHETo Pa3BUTHA MOTYT BIUATH HA COCTAaB MOMYIISAIHH,
IIaBHBIM 00pa3oM BJIMAS HAa BBDKMBAEMOCTH MOJOJIBIX
ocobeii — Hanboee ysI3BUMOI0 BO3pacTHOIO Kiacca ¢ ca-
MBIMH BBICOKMMH TOKa3areiasimMu cmeptHocT (Gaillard
et al., 1998, Eberhardt, 2002). B MeHSIOIUXCS YCIOBHIX
Cpeabl MOJOBO3pENble CAMKH MOTYT HPSMO HJIM KOCBEH-
HO (4epe3 abopThI) OMPeneIIATh CYAp0y CBOEIO MOTOMCTBA
MyTeM M3MEHEHUS UHTEPBAJIOB MEXKAY MOCIEI0BATEIbHBI-
mu pomamu (McNamara, Houston, 1996, Einum, Fleming,
2000). bonee nauTenpHBIE HHTEPBAJIBI MEXKIY POJAMU MO-
T'YT TI03BOJINTH CaMKaM OOJIbliIe HHBECTHPOBATH B KaXK/I0T0
13 €€ LLEHKOB U IO0KU3HEHHBIH PENpONyKTUBHBIN yCIIEX,
B CJIydae €CIIM YCIOBHS OKPY’KalOIIeH Cpenbl MoJBepke-
Hbl 3HAQUUTENILHBIM M3MEHEHHs B KOPOTKHE MPOMEKYTKH
BpEMEHHU. B 3TOM Cilydae OKU3HEHHBIN PENPOAYKTUBHBIN
ycnex OyJeT MaKCUMaJIbHBIM IS T€X 0CO0ei, KOTOPhIE MO-
T'yT HHBECTHPOBATh 3HAUYUTEIBHBIE PECYpPCH B TOTOMCTBO

Relationships between life history strategies and
environmental fluctuations can affect vital rates
at all life stages (Stearns, 1992). For example,
environmental conditions early in life are likely
an important determinant of survival and future
reproductive success (Elo, Preston, 1992; Lindstrom,
1999; Hamel et al., 2009). These early-life conditions
may influence recruitment rates primarily by affecting
the survival of juveniles, the most vulnerable age
class with the highest mortality rates (Gaillard et al.,
1998; Eberhardt, 2002). In fluctuating environments,
adult females can also directly or indirectly (through
abortions) influence their offspring’s fate through
variation in inter-birth intervals (McNamara,
Houston, 1996; Einum, Fleming, 2000). Longer inter-
birth intervals may allow females to invest more in
each of her pups, as well as lifetime reproductive
success, if environmental conditions are a subject to
significant variations within short time periods. In this
case, lifetime reproductive success will likely to be
maximized for those individuals who are able to invest
significant resources in offspring during favorable
conditions without compromising own future survival
when environmental conditions deteriorate.
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IIPU HACTYTUIEHUH OJIArONIPUSATHBIX yCIOBHH, HE CTaBsl O
yIpo3y COOCTBEHHOE BBDKMBAHHE, B TO BpeMs Koraa 00-
M€ YCIIOBUS OKPYXKAIOMIEH CpPEIbl XyKe.

Uzywass nemorpaduio MeueHblx cuByueil (Eumetopias
jubatus) Mbl OOHAPYXKHIIH, YTO BBDKHBACMOCTH IIICHKOB
OKa3ajlaCb BbIIIEC B MOIYJIALUAX CO CHH)KalOLlIeﬁCH qHuc-
JeHHOCTHIO. [IpH 3TOM YacToTa pa3MHOXKEHUSI CAMOK U BbI-
JKMBA€MOCTb pOXKABLIMX CAMOK B TaKHX HOIIYJIALIUAX, IO
pe3ynbraraM HalluX HCCIIeIOBAHUIMA, TAKKe OblTa CHUKE-
Ha (Altukhov et al., 2018). Cxoxasi kKapTuHa BBIKMBAHMS
IIEHKOB Halutoanack Ha ocTpoBe MapmoT (3ayiuB Ajs-
cka) Bo Bpemst cHmkeHus: yncieHHoctu (Pendleton, et al.,
20006), a HenaBHO ObLIa OOHapyxeHa B 3amaaHoi (Fritz et
al., 2014) u Boctounoit yactu (Maniscalco, 2014) 3anuBa
Autsicka, e MOMYJSIIUSI CeBEPHOTO MOPCKOTO JibBa CTa-
OusbHa i pacret. Fritz et al. (2014) npeanonoxuii, 4To
BBICOKMH ypOBEHb BBDKMBAHUS IEHKOB MOXKET OBITH pe-
3yNBTaTOM GOJiee MPOOKUTEIIBHOTO TIePUOia MaTCPHH-
CKOM 3a00ThI (O0JIee MO3IHUI BO3pACT OTIyUYCHuUs), Oosee
HU3KHX ypOBHeﬁ XUIIHHUYECTBA WU KOM6I/IHa]_II/II/l 9TUX U
npyrux (akTopoB. BeDKHMBaHHE MOJOIBIX B MEPBBIA IO
TaKXKe 3aBUCUT OT 001Iero (pu3n4eckoro COCTOSHHS Mare-
PH, C KOTOPBIM TaKXKe MOXET ObITh CBSI3aH BEC IICHKA MPH
POXIEHUH MJIM B KOHIIE IeprHaTajibHoro nepuona (Milette
and Trites, 2003).

MBI TIpeInoNoKUIN, YTO CAMKH TpaTsAT OONbIIE pecyp-
COB Ha BOCIIPOM3BOJCTBO B paifoHax, rie HaOmomaercs
JIETIPECCUs] YUCIEHHOCTH, W 3TO CKa3bIBAaeTCA HAa MX pe-
MPOAYKIMH. BhIcokas ke BBDKMBAEMOCTH HIEHKOB MOXET
ObITH 00yCIIOBIIEHA Ty4IIEH TTOIrOTOBIEHHOCTBIO CAMOK K
06EepeMEHHOCTH TOCIIE TOAUYHOTO TIEPEPHIBA, U, B PE3YIIb-
Tare, OHU POXKAIOT OOJIee PA3BUTHIX M KPYITHBIX IIECHKOB,
KOTOpBIE OBICTpEe PacTyT B MOCTHATAIBHBIN nepuoA. Jns
MIPOBEPKH THUIIOTE3bI CPABHIIIN MAacCy TENa IMEHKOB MEXIY
neOuImaMu, I7e 0OHapy UM pa3Hble YPOBHU BBDKHBA-
HUSI [IIEHKOB.

[IlenkoB B3BemMMBAIA B KOHIIE HIOHs-Utojie B 1995-2011 .
(n=5277). lllenkn ObUTM B3BEUICHBI BO BPEMs MCUCHHS B
Hayaje WIONs, KOrga BO3pacT OCHOBHOW MaccChl IIEHKOB
cocTaBysuT ofuH Mecsr. B Tabnume 1 mpenacrapieHa WH-
dopmanus 0 Tomax MEUEHUS U KOJIHYCCTBE B3BCIICHHBIX
IIEHKOB.

Ce30HHOCTh MPOTEKAHUS POIOB MOKET CHJIBHO pPa3iiu-
garecs Mexay nexoumanmu (Pitcher et al., 2001, Kuhn et
al., 2017), n, mOCKOIBKY Macca IIeHKa 3aBUCHT OT BO3pac-
Ta, & B3BCIIMBAHKC B PA3HBIC OBl Ha PA3HBIX JICKOUIIIAX
MPOMCXOIMIIO B pa3HbIC JaThl, Mbl CTaHIAPTH3MPOBAJIH
BEC IICHKOB MEXAY JIexKOuImamu/ce3onamu. [ kaxmoro
JeKOUIA U TOAA C MOMOUIBIO YPABHEHHUS JIOTHCTHYECKO-
r'0 pOCTa KOJIMYECCTBA IICHKOB MBI OMPEICIIHINA CPEIHION0

In our previous Steller sea lion (Eumetopias jubatus)
vital rates study, we found that survival rate of pups
was higher on Medny Island and Kozlov Cape, areas
where sea lion abundance had a lack of recovery. We
also found that females reproduce there less frequently,
and female that nursed their pups had lower survival
rate as well (Altukhov et al., 2018). A similar pattern of
pup survival rate was observed on Marmot Island (Gulf
of Alaska) during the population decline (Pendleton et
al., 2006), and recently was found in the Western (Fritz
et al., 2014) and Eastern (Maniscalco, 2014) Gulf of
Alaska, where Steller sea lion populations are stable
or growing. Fritz et al. (2014) suggested that the high
pup survival rate could be the result of longer average
periods of maternal care (later age of weaning), lower
predation rates, or a combination of these and other
factors. Pup survival rate in the first year also depends
on the mother’s condition, to which pup’s weight at
birth or at the end of the perinatal period can also be
related (Milette, Trites, 2003).

We suggested that females need to allocate more
resources to breeding in areas with decline in
abundance and this affects their reproduction. The high
pup survival rate in the first year may be explained
by a better mother’s condition: since females had
two years before births, they may gather enough
resources to produce larger and more developed pups,
which grow faster in the postnatal period. To evaluate
our hypothesis, we compared pup weight between
rookeries that display different pup survival rates.

Pups were weighed in late June and July in 1995-2011
(n=5277). Pups were weighed at the time of branding
in early July, at approximately one month of age. Table
1 provides information on the branding years and the
number of pups weighed.

Pup birth phenology may be different between sites
(Pitcher et al., 2001; Kuhn et al., 2017). Since pup
weight depends on pup age, and at different rookeries
they were weighed on different dates in different
years, we standardized pup weight across all rookeries
and years. We estimated an average pupping date
(pupping peak) by the equation of logistic growth
of pup number for each site/year. We then used a
linear mixed effect model to estimate the relationship
between the pup weight and the duration of the period
between branding date and an average pupping date.
Then, with this growth curve, we standardized the
weight that should be at all rookeries on the 25th day
since the average date of births. Thus, the effect of
weighing date on results was removed.
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Ton/ 1995 1996 1997 | 1998 1999 2000 | 2001 2002 2003

Sex
0. Mennblii F 52 46 11 49 55 56 46 26
Medny I. M 48 54 14 38 45 39 39 28
M. Kosnosa F 24 24 20 28 26 27 22
Kozlov C. M 26 24 30 22 24 23 28
o. Aanudepona F 42 54 22 50 39
Antsiferov . M 58 46 28 50 61
o-Ba JloBymku F 22 57 51 45 45 37
Lovushki I. M 35 43 49 55 55 40
o. Paiikoke F 23 48 40 48 37 48
Raykoke I. M 27 52 60 52 43 52
0. b. Yuproes F 56 47 57 32 36
B. Chirpoev 1. M 44 53 42 44 64
Bcero/Total 257 548 475 137 499 50 451 135 431
MIPOJOIDKCHIE Tlon/ | 2004 2005 2006 | 2007 2008 | 2009 | 2010 | 2011 | 2012 | Bcero/
TaOJIALIBI Sex Total
0. Mennblit F 55 44 53 52 41 586
Medny I. M 45 56 47 48 59 560
M. Kosnosa F 26 20 25 26 268
Kozlov C. M 24 30 19 24 274
0. Aaudepona F 38 46 45 54 390
Antsiferov I. M 62 54 55 46 460
o-Ba JIoByIIKH F 50 52 50 53 462
Lovushki I. M 50 48 50 47 472
o. Paiikoke F 49 41 47 46 427
Raykoke I. M 51 59 53 54 503
o. b. Yupnoes F 45 53 46 47 419
B. Chirpoev 1. M 55 47 54 53 456
Bcero/Total 150 400 150 400 1441 400 100 | 400 150 5277

Tabnuua 1. OOmne cBeieHns 0 BHIOOPKE B3BEIINBAHUIT IIIEHKOB, UCIIOJIb30BAaHHBIX B aHAJIN3E.

Table 1. Summary information on weight measurements used in the analysis.

Jaty pojoB (MUK POIORB). 3aTeM C MOMOIIBIO CMCIIAHHBIX
JIMHCHHBIX MOJICIICH OLICHUIU 3aBHCUMOCTh Beca IICHKOB
OT JUTUTENILHOCTH MEPUOJIa MEXKIY JaTON MTUKA POJIOB U J1a-
TOM B3BelIMBaHUs. VICMONB3ys 9Ty OLEHKY, CTaHJAPTH3H-
pOBaJIN BEC IEHKOB Ha BCEX JISKOMIIAX/ce30HaX K 25 AHIO
OT cpenHeil natel pomoB. TakuM 00pa3oM, BIUSHHUE JAThI
B3BCIIMBAHUS Ha PE3YJIBTAThI OBLTO UCKITFOYCHO.

Mpbl HEe MOIVIA HAIPSMYIO OMUCATh TUHAMHKY POXKICHUS
IIIEHKOB, TOCKOJBKY MEPHOJ HAOTIONCHHS Ha JISKOHMIIaxX

We were not able to evaluate birth phenology directly
because our observation period on the rookeries began
after the first birth event. We estimated the differences
in birth phenology between study sites using the pup
count data. Pup counts were performed at each rookery
on a daily basis except for Kozlov Cape where counts
were conducted every 1-2 weeks. Pup counts, used in
the analysis, included live pups and the cumulative
number of dead pups for a specific day. We assumed
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JaCcTO HAYMHAJICA IO3KC Havdalla pOaAOB. Ilo »Toit npu4u-
HC MbI OLICHWUJIIA JUHAMUKY POKACHUS, UCIIOJIb3YS JaHHBIC
noacycTa mECHKOB. HO,HC‘IGTLI IICHKOB HAa KaXXI0M JIeKOU-
e MmpoBOAUIIN CKEIHCBHO, 3a UCKIIFOUYCHHUEM MbICa Kos-
JIOBa, A€ MOACYETHI MPOBOAUIIUCH KaXXAbIC 1-2 HCIICIIN.
Yucio IIEHKOB, UCIIOJIB3YECMbIX B aHAJIN3€C, BKIIHOYAJIO KU~
BbIX IIEHKOB U KYMYJIATUBHOC YHCJIO MMABIIUX MICHKOB 0
TCKYLICTO JHA. Mer MPEANOI0KUINA, YTO YUCIO IICHKOB,
HaC4YUTbIBACMbIX Ha HG)K6I/IHIC, TC€CHO CBsA3aHO C MHTCH-
CHUBHOCTBIO POZIOB. MaI Takke MOPpUHAIN, YTO YBCIIMYCHUC
4Hrciia ICHKOB XapaKTCpU3yeTCa KpHBOﬁ JIOTUCTHYCCKOT'O
pocTa, 1 MapaMETpUICCKU OIHUCaATIA Ha6J'IIOJ.'[a€MI;II71 pocTt
YqucJia IICHKOB Ha HG)K6I/IH12[X Kak:

A
)

rae A — MakCUMyM KPHUBOM, L — MaKCUMaJIbHBIM HAKJIOH
(cxopocTb pocta), A — (ha3a 3ana3apiBaHus, t — BpeMs (JICHb
C HOBOT'O Tofla B HamieM cirydae). UToObl MOIOrHATh 3Ty
MOJIEINb K HAIIMM JIAHHBIM, MBI UCITOJIb30BaJIH MakeT grofit
(Kahm et al., 2010) s BerumcnurensHOi cpeabl R (R
Core Team, 2016). ®a3a 3ana3apIBaHMs B HAILIEM Clydae
COOTBETCTBYET JIHIO, KOT/Ia ITOJIOBHHA OOIIETO KOJIMYeCTBa
IIIEHKOB YK€ MPHUCYTCTBYET Ha JiexxOuie. Mbl HCHONB30-
BJIM 3Ty JIaTy B Ka4eCTBE ITOKa3aTelsl MMKa IEHEHHs NN
cpellHel aThl HCHeHMUSL.

Hcnonb3oBaHne cMEIIaHHBIX JTUHEWHBIX MOJIEIEH M03BO-
JUII0O HAM WCTIPABHUTH PA3IMYUs B CE30HHBIX IPPEKTax
MEXIy JSKOWIIAMH W pa3iudisi B BO3PACTax IIIEHKOB
MEXy TOZaMU Ha OTHOM JISKOHWIIE TIPH Pa3INIMsiX B Ja-
Tax MEUEHUSI.

Ha octpoBe Mennblii n Mbice Kosnosa posis! mpoxoauii B 60-
Jiee paHHHe CpokH, yeM Ha Kypmibckux octposax (Puc. 1).
Hcnonb3yst 4nuCio MIEHKOB Ha KaXAyH0 JaTy, Mbl OLIEHUIH
mapaMeTpbl KpUBO JToructuaeckoro pocra (Puc. 2). Cpen-
HsiSl jaTa HIeHeHus Ha ocTpoBe Menaublil u Meice Ko3nosa
Obuta MeXy S5 1 8 MIOHS B paszHbIe rob! (W Mexay 156-
159 nuem c Hauana roga). Haia olieHka cpeaHeil naTbl
HieHeHus Ui octposa Meanoro u mbica Ko3snoBa oka3a-
Jack Ha 3 JHS paHbllle, 4eM COOOLIATIOCh B MPEAbLIyIIEM
uccnenoBanuu (Pitcher et al., 2001). ITockonpKy Ha MBICE
KoznoBa uH(popManus o AMHAMHUKE YHCIa IICHKOB ObLIa
MOJy4YeHa CIOPAJAUYECKH, OLEHKH HMENIN 3HAYUTENIBHO
Gonbiyro nucnepento. Ha octpoe AHmdeposa cpeuuii
JICHb [ICHEHMs ObLI MPUMEPHO Ha HEJIEINIO MO3KE — B Te-
puox ¢ 11 mo 13 wurons (wm mexay 162 u 164 nHem ¢ Ha-
Yaja rojia), co CpeHEB3BEUICHHOM OleHKON Ha 12 WIOHS.
Ha octpoBax JloBymiku cpeHUI JEHb IEHEHUS B Pa3HbIC
ronsl ObuT Mexay 11 u 15 uroHs, co cpeHEB3BEUICHHON
OLICHKOH Ha 13 ioHs. AHaJIOrnYHasl KapTHHA HaOII01a1ach

that the number of pups counted on rookeries is closely
related with pup birth intensity. Then we assumed also
that pup counts followed a logistic growth curve and
parametrically described the observed growth of pup
number on rookeries as:

A

e (4;:94)

where A is the maximum of the curve, p is the
maximum of the slope (growth rate), A is the lag
phase, t is the time points (day since new year in our
case). To fit this model to our data, we used the grofit
computer package (Kahm et al., 2010) available in
the R compute environment (R Core Team, 2016).
Lag phase in our case corresponds to the day when
a half of the total pup count is already present on the
rookery. We used this date as an indicator of pupping
peak or an average pupping date.

We used a linear mixed effect model to correct the
differences in seasonal phenology effects between the
rookeries and the differences in pup age between years
at one rookery with different branding dates.

At Medny Island and Kozlov Cape, births began on
earlier dates than in the Kuril Islands (Fig. 1). We
estimated parameters of logistic growth for each year
of data collected (Fig. 2). The mean pupping date at
Medny Island and Kozlov Cape was between June
5 and 8 (or between 156—159 Julian day). The mean
pupping date for Medny Island and Kozlov Cape was
3 days earlier than reported earlier (Pitcher et al.,
2001). However, at Kozlov Cape information on pup
dynamics was obtained sporadically and, therefore,
estimates contained greater variance. At Antsiferov
Island, the mean day of pupping was almost one week
later (between June 11 and 13, or 162 and 164 Julian
day) with a weighted average date of June 12. In
the Lovushki Islands, the mean pupping day ranged
between June 11 and 15, with a weighted average
estimate of June 13. A similar pattern was observed at
Raykoke Island, where the mean pupping day ranged
between June 11 and 15 with a weighted average of
June 13 (164 Julian day). The latest mean pupping
date in our study was found at Brat Chirpoev Island.
There the mean pupping date ranged between June
12 and 18, with a weighted average estimate between
June 15 and 16 (166—-167 Julian day).

The best model for each site predicted a weight for a
specific date (25th day since pupping peak) that was
used as a standard day. Using this approach, we were
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Puc. 1. Cpennee uncio mEHKOB Ha omnpenenaeHHyto aary 3a nepuoq 2002-2012. MY — OctpoB Mennsiit; KC — Mbic
Koznosa; Al — Octpos Annmdeposa; LI — Ocrposa Jloymku; RI — Octpo Paiikoke; BI — Octpos bpar Uupnoes.

Fig.1 Average pup number for specific day of year in 2002—-2012. Y-axis: number of pups; X-axis: date. MY, Medny

Island; KC, Kozlov Cape; Al, Antsiferov Island; LI, Lovushki Island; RI, Raykoke Island; BI, Brat Chirpoev Island.
Key: lara—> Date

Yucio menkoB = Number of pups

Ha ocTpoBe Palikoke, rae cpeaHUil JeHb IEHEHUs KoJe-
Gancs mexxay 11 m 15 urons, B cpeiHeM 1O TogaM MpuU-
xonuicst Ha 13 wrons (164 nens roga). Camblii o3 HUN
MepHo/I IIIEHEHHS! B HAIlleM HCCIIeJOBAaHUH ObLIT Ha OCTPOBE
Bpar Yupnoes. Tam cpenHsis qara IEHEHUs U3MEHSIIACh
Mexay rogamu ¢ 12 o 18 utoHs, co cpeiHerogoBoi oLeH-
kol Mexkay 15 u 16 urons (166-167 mHem rona).

MbI uCTIONIB30BaAH JIYUILIYO MOJIEIIb JUIsl CTaHAapTHU3aI[UU
Beca IICHKOB Ha 25-f JIeHb CO JHS MUKa ponoB. Mcrmonb-
3ysl OTOT TIOAXO, MBI CMOTJIM COKPaTUTh pa3dpoc B Bece
MEXy TOJaMH, YTO, BEPOATHO, OBUIO CJIEICTBHUEM pa3-
HOTO BO3pacTa IEHKOB Ha JaTy B3BEIIMBaHUA. B 1erom
BEC CaMIIOB ObLI BEIIIE, YEM BEC CAMOK. DTO MOMKET OBITh
ciencTBHEM OoJiee OBICTPOrO TeMIla pocTa y CaMIloB, 0O-
Jiee paHHEH JIaThl POXKACHUS MM OOJBILIETO Beca MpH po-
KJICHUU TI0 CPaBHEHHIO C caMkaMu. Hama Mozens Takxke
IMMOKa3bIBACT, YTO CaMIlbl paCTyT 6I)ICTpee, YeM CaMKHU.

able to narrow dispersion in weights between years
which was likely a consequence of different pup ages
on the weighing date. In general, male pups were
heavier than females. This could be a consequence of
a faster growth rate for males, an earlier birth date,
or a greater birth weight as compared to females. Our
model also indicates that male pups grow faster than
females.

Birth date and date of weighing (average age on
the weighing date) had a clear effect on pup weight
measured. Ignoring these parameters and using
weight data directly as a covariate may increase
bias, overdispersion, and hide true relationship
between weight and other covariates. Using estimated
parameters of our model, we standardized pup weights
to certain age. We did not find that standardized
weights were different between all rookeries studied.
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Fig. 2 Estimation of an average pupping day. Left Y-axis: date in June; right Y-axis: day since new year (Julian day);
X-axis: year. MY, Medny Island; KC, Kozlov Cape; Al, Antsiferov Island; LI, Lovushki Island; RI, Raykoke Island;
BI, Brat Chirpoev Island.

Key: /lara B utone = Date in June
Jlenb ¢ Hayana HoBoro roja = Day since new year
T'og = Year

Jlata pox/ieHHs 1 1aTa B3BEIIMBAaHU (CPEeTHUI BO3pacT Ha
JIaTy B3BCIIMBAHMSA) OKa3bIBAJIHU SIBHOE BIMSHHE HA M3Me-
psieMblii Bec 1IEeHKOB. ITHOpUPOBaHUE 3TUX 3aKOHOMEPHO-
CTeH W MCTIONB30BAHNE TAaHHBIX B3BEUIMBAHUS HANPIMYIO
MOXXET TMPUBOANTH K CMEIIECHHUIO OIICHKHU M yBEIHMYUBATH
JIUCTIEPCHIO M, KaK CIIC/ICTBHE, CKPBIBATh NCTHHHYIO CBSI3b
MEXJly BECOM U JIPYTHMMH HCCIETYEMBIMU XapaKTEePUCTH-
kaMu. Mcnonb3ys nmapaMeTpsl Hallel MOAEIU, Mbl CTaH-
JIapTU3UPOBAJIM BEC IIEHKOB JJO0 OIPEIECIIEHHOTO BO3PACTa.
Mg He 0OHAPY)KMIIM 3HAUUMBIX Pa3IMYHi B CTAaHIApPTH30-
BaHHOI Macce IMEHKOB MEX/Ty BCEMH U3YyUCHHBIMHU JICKOH-
mamu. Tomsko Ha ocTpoBe bpar Uuproes Bec meHKOB ObIT
HUKE, HO Haxoawics B Tpezenax 95% noBepUTEIBHOTO
nntepsana (Puc. 3)

Only Brat Chirpoev Island had a slightly lower pup
weight, but within 95% confidence interval (Fig. 3).

Comparison of the growth rate of pups of branded
females (whose parturition dates are known) suggests
that smaller pups were born later than large pups. Pups
on Medny Island were born earlier than in the Kuril
Islands possibly due to oceanographic conditions.
For example, data of Moderate Resolution Imaging
Spectroradiometer (MODIS) mission (NASA, 2017)
show that the sea surface temperature around (within
30 nautical miles) the Steller sea lion rookeries began
increasing a week earlier in the Commander Islands
and at Kozlov Cape than in the Kuril Islands, which
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Puc. 3 CpaBHeHue Macchl Tela IMIEHKOB NPY B3BEIIMBAHUN U Macca CTaHIapTU3UPOBAaHHAS K 25 JTHIO OT CpeaHei
natel menenus. MY — Octpos Mennbiii; KC — Meic Kosznosa; Al — Octpos Antudeposa; LI — Octposa JloBymiku;
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Fig. 3. Weight of pups at capture and standardized weight on 25th day since an average pupping date. Y-axis:
weight of pups, X-axis: year. MY, Medny Island; KC, Kozlov Cape; Al, Antsiferov Island; LI, Lovushki Island; RI,
Raykoke Island; BI, Brat Chirpoev Island.

CpaBHEHHE TEMIIOB POCTa IIEHKOB, POXKICHHBIX OT Me-
YEHBIX CaMOK (TeX, JUIi KOro M3BECTHBI JaThl POIOB),
yKa3bIBaeT, 4To 0ojiee MEJKHE IIEHKH Ha JIaTy MEYeHHs
POOMIIHMCH TO3XKe KPYNHBIX IeHKoB. LlleHkn Ha ocTpoBe
MenHbIi MOSBISIOTCS HA CBET 3HAYUTEIBHO PaHbLIe, YeM
Ha Kypmiibckux ocTpoBax, 4To, BEpPOSTHO, CBA3aHO C pa3-
JMYUSIMA B OKeaHoTpaduyeckux ycioBusax. K mpumepy,
nmaHHbIe criekTpopagmomerpa muccun MODIS (NASA,

Macca npu B3BemmBannn—> Measured weight

Key:
Bec = Weight
I'oq = Year

CrangaprusupoBaHHblii Bec = Standardized weight

camibI~> males
caMku —> females

indirectly indicates differences in the seasonal pattern
of the environmental fluctuations between the Kuril
Islands and the Commander Islands.
environmental conditions at the time of pupping may
be an important factor explaining the higher survival
rate of pups on the Commander Islands and Kozlov
Cape. However, survival rate of adult females that
nursed pups on Medny Island was lower than that

Favorable
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2017) moka3pIBalOT, YTO TEMIepaTypa MOBEPXHOCTH MOPS
BOKpYT (B mpenenax 30 MOPCKUX MHWJIb) JIEKOUII CHBYYa
Ha4YMHAET PacTW Ha HeJento paHblle Ha KomaHmopckux
ocTtpoBax u Mbice Ko3nosa, yem Ha Kypunbckux octpoBax,
YTO KOCBEHHO yKa3bIBA€T HA PA3ININS B CE30HHOCTH OKPY-
s)Karolelt cpensl Mexay Kypuinbckumu u Komangopckumu
OCTpPOBaMU. YCIIOBUS OKPYKAIOIIEH Cpeabl BO BpeMs 1lie-
HEHHUS B TO JK€ BPEMs TaK)KE MOTYT OBbITh BaKHBIM (paK-
TOPOM, OOBSCHSIONUM 00Jiee BBICOKYIO BBEDKHBAEMOCTH
menkoB Ha Komannopckux octpoBax u Mbice Kosnosa.
Tem He MeHee, BEIKHBAHHE B3POCIBIX CAMOK, KOTOPBIE BbI-
KapMJIMBAIOT IICHKOB Ha OCTpoBe MemHbIi, ObUTO HIDKE,
YeM BBDKHBAHHE CAMOK, KOTOPbIE HE POXAIH IIEHKOB, B
TO BpeMs Kak Ha KypHIBCKHX OCTPOBaX BBKHMBAaEMOCTbH
CaMOK, Y KOTOPBIX OBIIH IIEHKH, OblIa BBIIIEC UM CXOXKa C
BBEDKHMBAHHUEM TeX, KTO TporryckaeT ponsl (Altukhov et al.,
2018, Altukhov et al., 2019). DT0 MOXKET CBUAETEILCTBO-
BaTh O TOM, YTO yXOJ 3a IEHKOM HEceT 0oyiee BBICOKYIO
CTOMMOCTB JIJISl CAMOK € OcTpoBa MenHbIH, 4eM Ul CaMOK
Ha Kypmiibckux octpoBax. Beicokoe BBIKHMBaHHE LIEHKOB
Ha KomaHIOpcknx ocTpoBax, BEpOSITHO, B OCHOBHOM 00B-
scHsieTcsi 0oee BHICOKUM MAaTepUHCKHUM BKJIAJIOM B TIEp-
BBIH roj1 ku3HU meHKkoB (Altukhov et al., 2018, Altukhov
etal., 2019), HO HE BO BpeMs IEPHHATAIFHOTO ITEPHO/A U B
TEUCHNE UX NIEPBOTO MECSAIA KU3HH, TaK KaK Mbl HE OOHa-
PY>KWIIU CYIECTBEHHBIX Pa3IMINi B BECE IEHKOB MEXKIY
pa3sHBIMU JISKOHUIIIAMH.

of females that did not produce a pup, while in the
Kuril Island the survival rate of females that had pup
was higher or similar with those who skipped births
(Altukhov et al., 2018; Altukhov et al., 2019). This
suggests that nursing a pup incurs a higher cost for
females on Medny Island than in the Kuril Islands,
and the increased pup survival rate in the Commander
Islands may be explained by increased maternal
investment in the first year of pup’s life (Altukhov et
al., 2018; Altukhov et al., 2019) but does not correlate
with the perinatal period and pup growth during their
first month of life, as we could not find any substantial
differences in pup weight between the rookeries.
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