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Bumenko H.IL.!, Pxasckuii A.B.% [leuenxo U.H.'

CpaBHeHMe ABYX NOAXOA0B K U3y4eHUI0 NnuTaHua kanaHa (Enhydra
lutris) MeToaoM aHanmn3a 3KCKpeMeHTOB

1. ®I'VII «BHUPO» Mocksa, Poccust
2. UTID5 PAH, Mocksa, Poccust

Zimenko N.P.', Rzhavski A.V.%, Shevchenko LN.!

Comparison of two different approaches for using scat analysis in sea

otter (Enhydra lutris) diet studies

1. Russian Federal Research Institute of Fisheries and Oceanography, Moscow, Russia
2. AN. Severtsov Institute of ecology and evolution of the Russian Academy of Sciences, Moscow, Russia

OnHUM U3 OCHOBHBIX METOJIOB M3yUYCHUs MUTAHUS KallaHa
ABJIAETCS Konposornyeckuid ananus. CyTh MeToa 3aKio-
YaeTcsi B TOM, 4TO 10 XapaKTEPHBIM OCTAaTKaM OT CheJleH-
HBIX 0OBEKTOB YCTaHABIMBAIOT MX BHUAOBOH COCTaB H, 110
BO3MOXKHOCTH, JIEIal0T KOJIMUECTBEHHYIO OLEHKY MOTpeO-
JIeHHoro kopma. IIpu Koam4yecTBEHHON OLIEHKE HMCHOJIb-
3YIOT, KaK MpaBujo, JBa MOKa3arens: 1) 4acToTy BCTpe-
yaeMocTH 00BeKkTa (BHaa) B akckpemeHTax (bapabam-
Huxudopos 1947, Kopuesa 2007, Watt et al. 2000) u 2)
YHCIICHHOEC COOTHOMICHUE (00BEM) OOBEKTOB MEXKIY CO-
oot (bapabam-Hukudopos 1933, Pazanor 1991, 3umenko
u ap. 1998, Watt et al. 2000).

3amavell HamIero WCCIEJOBAaHUS SIBISUIOCH CpPaBHCHHE
JIBYX 3THX IOJIX00B MEXIy c000ii, IIst TOro 4To0kI Ole-
HUTHh BO3MOXHOCTh WX OJHOBPEMEHHOTO HCIIOIB30BAHUS
MIpY IPOBEICHIH CPABHUTEIHFHOTO aHAJIN3a.

st aToro noaBepriim aHanuzy 96 skckpemeHToB. [IpoOs
MPOMBIBAIM 4epe3 | MM CHUTO, BBICYIIMBAJIM U BHUMa-
TEJIbHO M3YYalIH COAEP)KHMMOE C MCIOJIb30BAHUEM IHHIIE-
Ta W Jynel/0nHOKysipa. [lo XapakTepHbIM OocTaTkaM OT
CHEIICHHBIX OOBEKTOB ONpPEJENSUIM UX BHUIOBOH COCTaB,

One of the main methods for the study of the diet of
the sea otter is coprol ogical analysis. Using this m e-
thod, by the characteristic remains of the consumed
prey, their species com position is determined, a nd
where possible, a qu antitative assessment o f the con-
sumed forage is made. In quantitative assessment, two
indices are normally used: 1) the frequency of encoun-
ter of t he food ite m (species) in the feces (bapabami-
Huxudopos 19 47, Kopuesa 20 07, Watt et al. 200 0)
and 2) the quantitative ratio (volume) of the food item
between o ne anot her ( bapabani-Huxudopos 1 933,
PszanoB 1991, 3umenxo u ap. 1998, Watt et al. 2000).

The objective o four stud y w as co mparison of t he
above two approaches in order to assess the possibility
of t heir ¢ oncurrent u se w hen m aking ¢ omparative
analysis.

For that, 96 feces were ana lyzed. The sa mples were
washed in a 1 mm sieve, dried and carefully examined
the co ntent with pincersan d m agnifying glass
/binocular. By characteristic rem ains of the consumed
prey, their spe cies com position, num ber and the fre-

228
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3umeHko u ap. CpasHeHue d8yx no0x0008 K U3yHeHUo numaxusi KasaHa MemoOoM aHau3a 3KCKPeMeHmMo8

YHCIIO ¥ YaCTOTY BCTPEUAEMOCTH. YHCIIO ChEAECHHBIX 00b-
€KTOB yCTaHABJIMBAJIU IO YHUCIIy XapaKTEPHBIX OCTaTKOB:
eXell — Mo yuciy 3y0oB apucroresicBa (hoHaps, ACICHHO-
My Ha 5; KpaOOWJIOB U PaKOB-OTIICIBHUKOB — MO YUCIY
KOT'Te XOAUIBHBIX HOT, JeICHHOMY Ha 6, U pa3felbHO 10
TaJIbIlaM MpaBOM U JIEBOW KJIEIIHM; KpaOOB-IIayKOB — aHa-
JIOTUYHO, HO KOJIMYECTBO KOTTEH JAenmin Ha 8; n3omnosn —
10 YHCIy TEIbCOHOB, JBYCTBOPYATHIX MOJUIIOCKOB — IO
YHCITy HapHBIX MAKyIIeK WM MOJOBHHE YHCIIa HENapHbBIX
MaKymIeK, WM YUCITy IMy4YKOB Onccyca; OpIoXOHOTHUX MOJ-
JIIOCKOB — TI0 YWCIY KPBIIMIEYEK W KOJIOMEIUI; MOPCKHX
OJro/IeUeK — IO YHCITy MaKyIIEK, MaHIUPHBIX MOJITIOCKOB
(XHTOHOB) — TI0 YHWCITy 3aJHUX IUIACTHHOK, MOJHMXET-
HepeuJ — 1o 4emocTsaM. B 96 skckpemeHTax Mbl 0OHApY-
KM ocTaTku OT 5438 ocoleil 0ECrIO3BOHOYHBIX M PHIO.
qaCTOTy BCTPEYACMOCTHU TOT'O, WJIM HWHOI'O0 THUIIA KOpMa
BBIYHCISUIM KaK MPOIEHTHOE OTHOLIEHNE IKCKPEMEHTOB C
KaXJIbIM U3 OOHapy>KEHHBIX MOTPEOJICHHBIX THIIOB KOpMa
KO Bcell BBIOOpKe aKckpeMeHTOB (n=206). 3a uucieHHOe
cooTHouIeHne (00beM) MPUHUMAIN TPOIEHTHOE OTHOIIE-
HHE YHCciIa 00BEKTOB OJHOTO THUIA KOpMa KO BCEM BOCCTa-
HOBJICHHBIM II0 OCTAaTKaM THIIa KOPMa, OOHApy>KEHHBIX BO
Bcell BIOOpKe. M3 BceX THITOB KOpMa IS CTAaTHCTUIECKO-
r0 aHaJM3a BEIOpaH 9, ¥, 3aTeM BBIYHCIIIN KOPPEIISIIHIO
1 CPaBHUIN BBIOOPKH C TIOMOIIBIO KPUTEPHUS XH-KBaJapar.
OO0paboOTKy MaHHBIX NPOBOMMWIM B mporpamme E xcel u
SYSTAT. PesynbTaThl aHanu3a MOKa3ajid, YTO MEXIY
BBIOOpPKAMHU CYHIIECTBYET ciiadasi TOCTOBEpHasl CBSA3b (KO-
s umment koppemsinun =0,73, BepostHOCcTh =0,026). U3
BBIOpAHHBIX TUIIOB KOpMa HanboJiee 4acTo BCTPEeYaeMbIMU
B 9KCKPEMEHTAaX SIBIISUINCH KPaOOHIBI, MOPCKHE €XH, MEJI-
KHe KpalObl, XUTOHBI, MUANS W MOJHMOIYC, a IO 00beMy
peodIIaiant MOPCKUE €XH, XUTOHBI, KPaOOH kI, MEJIKHE
KpabsrI (Tabm.).

Taxkum 00pa3om, cpaBHEHHE JBYX IOAXOAOB IPH U3yde-
HUU TUTaHUS KalaHa METOJOM aHalln3a JKCKPEMEHTOB
MI0Ka3aJI0, YTO CPaBHMBATH JaHHBIC, MOJIyUYEHHbIE 3THMHU
JIBYMS TIOAXOJAMH, HENlb3s, HECMOTPS Ha TO, YTO MEXIY
HUMH CYIIECTBYeT HEeKoTopas 3aBUCUMOCTb. OIuH TOA-
X0 (BBIYMCIICHHE YacTOThI BCTPEYAEMOCTH) SIBJISCTCS
KAaueCTBEHHBIM, a BTOPOIl — KOJIMUYECTBEHHBIM, U TIOTOMY
KaXJbli W3 HUX TpeOyeT CBOMX YCJOBHH M 00Jjanaer
CBOMMU OIpaHHYECHHUSMU.

quency of occurrence was determined. The number of
consumed prey was determined by the number of cha -
racteristic remain s: that o f urchins by the number of
teeth of t he Aristotle’s lantern divided by five 5; that
of craboids and stone crabs, by the number of claws of
the walking legs, divided by 6, an d separately by the
digits of the right and left chela; that of spider crabs in
a similar way, but the number of the claws was divided
by 8; that of isopods, by the number of telsons, that of
bivalves, by the number o f paired vertices or half of
the number of unpaired vertices, or by the number of
byssus bundles; that of gastropods, by the number of
covers and columelles; that of limpets, by the number
of crowns; that of chitons, by the number of posterior
plates, Polychaeta-Nerei dae, by the m axillae. In 96
feces, we found the remains of 5438 invertebrate indi-
viduals and fish. The frequency of occurrence of any
prey was estimated as a percentage ratio of feces of
each of the consum e types of fora ge to the feces sam-
ple (n=206). Assumed as a quantitative ratio (volume)
was the percentage ratio of the numbers of the prey of
particular type to all those restored from the remains of
the forage as revealed in the entire sample. Off all the
types of prey, nine were selected for statistical analysis
and then a c orrelation was estimated and t he samples
were co mpared, using th e ch i-square criterion . Data

were processed in E xcel and SYST AT. T he analysis

results dem onstrated that there is a weak significa nt
relationship between the samples, the correlation coef-
ficient being 0.73, probability 0.026). Of t he selected
prey types the most fre quently occurring were crabo-
ids, urchins, small crab s, chito ns, m ussel an d Mod i-
olus, w hereas i n t erms of vol ume, urchi ns, ¢ hitons,
craboids and small crabs predominated (Table).

Thus comparison of the two approaches to the investi-
gation of the sea otter diet by the m ethod of feces
analysis revea led that co mparing dat a obtained by
these two approaches is impossible despite the fact that
thereis a relationship between t hem. O ne ap proach
(the estimation of the frequency of encounter) is qua-
litative, an d t he other, quantitative, and hence, each
requires some special conditions and has limiting fac-
tors.
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CooTHomeHne BcerpewaemocTs Tab. CoorHouenue 9

Ha3panue KOpMOBOTo 00BEKTa o o0beMy (%) TUIIOB KOpMa B 9KCKpe-
Food item (%) Encounter frequen- ~ MeHTax (n=96) kanana

Volume proportion cy 10 00BEMY U 4acTOTa
Mununs 1 MOAHOITYC 4941 ,6 BCTPCHACMOCTH.
mussel and modiolus Tab. Volume proportion
}lpyme_;[ByCTBopanme MOJIITIOCKH 5,033 7 and encounter frequency
Other bivalves of 9 food items (N=96)
Mopckue 0t euKu 0,416 ,9
Limpets
Jpyrue OproXoHOTHE MOJUTIOCKH 2,0 40 4
Other gastropods
XUTOHBI 20,9 56 2
Chitons
Menkwue kpaOsr 8,8 68 5
Small crabs
Kpabouabr 12,8 79 .8
Craboids
Paku-oTiieasHUKH 1,337 ,1
Diogenes-crabs
KPYIJIbIE MOPCKHE €XKHU 33,075 .3

Round sea urchins
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