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Py Tekct ’ In 2008 the Caspian seal was designated as ‘Endan-
P gered’ by the International Union for the Conservation
4 p of Nature (IUCN) on the basis of a greater than 70%
S decline in population size in the last three generations
‘and the presence of many ongoing threats to the popula-
tion, . including high levels of anthropogenic sourced
mortality (principally hunting and fishing by-catch),
together with habitat loss and degradation (Hérkonen
1 2008, HarkBnen et al. 2008, 2012). Wider changes to the
Caspian ecosystem due to invasive species and over ex-
ploitation of commercial fish species, disease, pollution
and climate change are alse considered threats (Harko-
nen 2008). The Caspian_seal is endemic to the Caspian
Sea and as a key predator, is an indicator of overall eco-
system health. Here we assess current population status
based on aerial surveys of the. breeding population, re-
construction of historical | demograghy from hunting sta-
tistics and review the nature and ‘magnitude of key
threats.

2

Fixed-wing aerial surveys of the breeding populat;on on
the Caspian winter icefield were carrded out in late Feb-
ruary 2005-2012. In each year approximately 11% of
potential breeding ice in Kazakﬁstan and Russia was
covered by parallel north-south transects spaced at inter-
vals of 6 minutes longitude. Flying at an altitude of 90m
all seals within 400m strips on each side of the aircraft
were recorded and counted from GPS stamped digital
photographs. Observations were replicated by two ob-
servers for each side of the aircraft and assessed for ob-
server detection error. Total pup numbers were estimat-
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ed to be approximately 25,100 (2005), 19,450 (2006),
7,150 (2007), 6250 (2008), 19,500 (2009), 6,700 (2010),
and 21,950 (2011) using methods as described in Hir-
konen et al. 2008. Uncertainty ranges were based on
confidence intervals derived from the coefficient of var-
iation (C'Vs), which ranged from 4.15 to 8.16 in different
years.

Annual differences in pup production indicate 2 to 3 fold
fluctuations in fecundity between consecutive years,
These extreme changes do not appear to be attributable
to varying ice conditions. Of the three years where pup
production was 6000-7000 (2007, 2008, 2010), com-
pared to greater than 19,000 in all other years, only 2007
had reduced ice field area and duration. Apart from 2010
with 12,250, the total number of adults observed on the
ice did not fall below 23,000, with a maximum of
53,378 in 2009. 2010 was characterised by high wind
' speeds during the survey period which may have re-
duced haul out periods for adults, and therefore may
partly account for lower number of adults observed in
this year.

Extrinsic factors in the wider Caspian ecosystem affect-
ing the ability of fertile females to achieve breeding
condition, may account for some of the observed varia-
tion in pup production over the last 8 years. One poten-
tial driver is food availability (Haug & Nilssen 1995;
Boyd 2000) due to over fishing and the impact of
Mnemiopsis leidyi (Ivanov et al. 2000, Yousefian and
Kideys 2003). Quantitative information on current seal
| diet, Caspian productivity, and the population
| size/accessibility of prey species, is either incomplete or
_not available. As a potential index of prey availability,
we tested for correlations between fisheries production
‘data 2004-2010 provided by the Caspian Environment
Programme = (wwwW.caspianenvironment.org), Correla-
tions were tested using the fisheries data for the year
preceding the seal surveys since it is the females nutri-
tion status in the year before pupping which will deter-
mine a successful pregnancy. Fisheries data for all years
2004-2010 were availableionly for total bony fish catch
in Iran, total kilka catch in Iran, total kilka catch in
Azerbaijan and vobla catch in Kazakhstan. Spearman’s
rank correlation tests indicate that there is no significant
association between annual pup production and any of
these fishery variables (P>0.05). More complete fisher-
ies data, satellite derivcd measures of Caspian productiv-
ity, and increasing the length of the time series are re-
quired to develop more powerful analyses of ecological
drivers that influence seal population demography.

A population model based on Caspian seal life-history
parameters suggests a total current population of approx-
imately 100,000 individuals, while a hind-casting analy-
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sis of hunting statistics extending to 1867, indicates this
represents a decline of more than 90% against a popula-
tion exceeding 1 million individuals around 1900
(Krylov 1990, Hérkonen et al. 2012). The principal driv-
er of historical decline was unsustainable hunting
through the 20" Century. Although commercial hunting
now only occurs intermittently, anthropogenic sourced
mortality continues as the greatest short-term threat. An
interview based study conducted with fishers in Dage-
stan and Kazakhstan in 2009 suggests there is a mini-
mum annual by-catch rate exceeding several thousand
seals per year in illegal sturgeon fisheries, which likely
contributes to the on-going decline (Dmitrieva et al.
2012).

Conservation priorities should focus on eliminating an-
thropogenic sourced mortality and establishing pan-
Caspian protected areas to safeguard critical habitat
from degradation and industrial development. Imple-
mentation of effective conservation measures in the
Caspian is impeded by lack of transparency in fisheries
policy, lack of institutional capacity, limited availability
of resources for conservation, and competing interests
y - among stakeholders. Current official hunting quotas set
by the Caspian Commission on Aquatic Bioresources
still greatly exceed sustainable levels relative to current
pup production,

The authors are grateful for financial support for this
| work provided by the Caspian Environment Programme,
The Darwin Initiative (DEFRA, UK Government), and
the ‘North Caspian Sea Production Sharing Agreement
(NCSPSA) Venture. NCSPSA Venture also provided
| logistical support to aerial surveys in Kazakhstan.
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Onnoii U3 OCHOBHBIX npoGncM, CBA3AHHBIX C H3YYCHHEM En text
aKyCTH‘-{BCKOM KOMMYHP[I{&HI’TH KHTOOOpa3HbIX SABIISICTCSH
TO, 4TO HCCHt‘,,IlOBaTE.I]bee \IO)KﬁT ONPEenaCInTh UCTOYHHK
AKYCTHYECKHX KOMMYHHKATHBHBIX CHrHazoB. [lpu mc-
CNEI0BAHHH HA3EMHBIX MIEKOMHTAIOUINX, KaK IpPaBHIIo.
BO3MOKHO ONPEICIHTh BU3YAIBHO HIH HA COYX, Kakoe
KMBOTHOE W3zaer 3ByK. [Ipu mcemeoBaniy akycTHYE-
CKOTO TMOBEAEHUA MOPCKHX MIICKOMHTAIONIMX HCCTEI10-
BATENMN JHIINEHBI TAKOH BO3MOMKHOCTH M BBIH,yiKIIEHb]
NonaraTeCs TONBKO Ha AaHHble Npubopos, CymecTBy0T
METOIbl, MO3BOJISIOMINE OOCTATOYHO TOYHO JIOKATH30<
BATh MCTOYHHMKM MOJBOAHBIX 3BYKOB, O1HAKO' BEE OHM o
MMEIOT PAJl CYLLIECTBEHHBIX HEIOCTATKOB, /ICTAIONUINX HX
OTPAHHYEHHO MPUMEHMMBIMH 11 MCCTEIOBAHHA MOp=
CKHX MJIeKonuTaroumx. Henons3opanue cTaunoHapHOTO i

MaccHsa ruapodoHoB TpebyeT MIHTeNbHOI H I0poro- i,
cTodAllell mpenBapuTenbHOH noarotosku, Henonabzopa- "
HHE HaTpaBICHHBIX NMPHEMHHKOR 3BYKO3AIMCH HE T03-
BOJIAET KOHTPOIMPOBATE OOMEH CHIHANAMH MEWKIY He- > GadT
CKOJIBKUMH KHBOTHBIMH, KPOME TOTO, MOJKET IOpOK- )
IaTh OIUMOKH, CBA3AHHBIC ¢ HEBO3MOKHOCTBIO KOHTPO- Iy
JIMPOBATE NOJNOKEHHE KHBOTHOTO OTHOCHTENBHO TPH- ' r

CMHHKA GOHLIHY}O HacTh BPEMECHH.

Oba s BApHaHTd TPYAHO TNPHMEHWMBLI K HCClleloBa-
HHMIO TAKHX MOPCKHX MIIEKONMTAIONUIMX, KaK KOCaTKH,
TaK Kak 3TH KHBOTHbBIE BbICOKO MOGH/IBLHBI H AepHKaTcs
Oonbmmmy rpynnamu. nsg Gonee geTansHOTO HCCIE/10-
BaHMsl AKyCTHYECKOTO TMOBEHEHHS I3THX SKHBOTHBIX
Muanep u Tuak (Miller and Tyack 1998) npennoxun
METOMKY, HCHONb3YIOWYK OYKCHpPYeMblil THApO(OH-
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