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Feeding Habits of Lycodes tanakae in the Coastal Waters
of the middle East Sea, Korea
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The feeding habits of Lycodes tanakae Eelpout were studied with 722 specimens collected from March 2011 to December 2012 in
the coastal waters of the middle East Sea. The main prey of L. tanakae were fish, molluscs and arthropods. Nevertheless annelida,
echinodermata and others were found in small amounts in the stomach contents. The L. tanakae stomach was empty of contents
in 50.9% of specimens. While smaller size specimens of L. tanakae (less than 40 cm) fed mainly on euphausiids and amphipods,
the larger specimens (more than 40 cm) fed on the fish Allolepis hollandi and Icelus cataphractus, and the molluscs Berryteuthis
magister and Watasenia scintillans. The main prey items of L. tanakae varied seasonally. The fish Lycodes nakamurai was the
dominat prey from November to January during its spawning season. Euphausiids and amphipods of the arthropods were the
dominant prey from February to April. The molluscs Berryteuthis magister and Watasenia scintillans were the dominant prey from
May to September. The diversity index (H') of diets showed variations by length class and month; the highest values were 2.61
in the length class of 51-55 cm, and the monthly highest were 2.68 in September with 23 species and 2.65 in November with 18
species. The highest dominance index (D’) of diets was 0.57 in the length class of 31-35 cm, and the monthly highest was 0.71 in
February. Cluster analysis divided prey groups into four groups by length class and three groups by monthly prey items. The gonad
index gradually increased during the process of maturation while, contrary, stomach content index decreased during this period.

Key words: Lycodes tanakae, East Sea, Feeding habits, Stomach contents, Diversity index, Dominance index

M E = ol ko]l &fsf| o =, s A Y2 o o] W 75t 55l
Ao A o] ElgFo] Wil Uy AA'R U A glom AiH o

Ha| L 2| (Lycodes tanakae)= 501 2(Percifomes) 57X %] & ZF 83t o]Fo|tHNFRDI, 2012).
HZoarcidae)ol| ﬁ“—ﬁPL ojFom fEuet F3f S olES S57kA 2 3tto] #3E A= 2lAlo} Primor'e 323} ElELE
HRalo], R B ogjE W oz xIsele] A BEsk @) HalEx o] Y A4 AT (Saveliev et al,, 2011,

™ 200-700 m_—] /\*101]/\1 A48k (Choi et al., 2002). 27] 2012)% uv|Este] S7RA AR} HFHdo| A5t held
AYZALRL ZR| 0] Al7]ofli= B A W2 p4lof|A] Al AlEtttr) 52X (Lycodes raridens)] 4)4) €15 (Huh and Baeck, 2000;

st A] A3 22 A 07 o] 5sto] 8l A1 9] vl 14l Balanov et al., 2006, 2011)9} S7FA| X F-2] Ak} B354
Sh= 5A1S 7HA 22 Qltk(Balanov et al., 2006; Saveliev et al., o] 33t A-H(Ronisz et al., 1999; Balanov et al., 2011) 5-°] 3|

2011). HelA 2 Sl 1Al AT 2 ok SejuEke] of f Al wek AR H7Yol(Trachurus
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Japonicus)$} o1 (Lophius litulon) (Cha, 1991; Cha et al.,
1997), ZA|(Trichiurus lepturus)$} 4+*](Scomberomorue ni-
phonius) (Huh, 1999; Huh et al., 2006), 77X 11.7](Sphyraena
pinguis) (Baeck and Huh, 2004), ‘d X|(Paralichthys olivaceus)
(Huh et al., 2010), A8 o] F21 7FA | = 2}2] (Lumpenella lon-
girostis)- 5= 7] (Malacocottus - gibber)- A2 2| (Allo-
lepis hollandi)®] 4]73(Choi et al., 2009)°f Tt A7} =34
=L, el EA]of] tigt At 259 AskelA H4d(Lee et
al., 2012)0f] thgt A-H7} 2 = ol B A of ARt A= o]
o] A A] okqtet.

St siAoll= ZHAHIEERA], FHESHE 7], YA,
-8 A|(Careproctus rastrinus) -] ©157-5 H|Esto] Zale]
3] @ &) of(Barryteuthis magister), t7|(Chionoecetes spp.)
9 25 -(Argis lar) 5 TR R84 E=0] A Al8EAL glof o]
S 2O BES Qg thzHA Q] AE| ¢+t E e st 2 At
= &ofieke] AlaljolE¢l HallEA o] 182 241k A A Y E
TS ST FFHA 9 oA 5 A LFE olsh
SFaL A A A S 913 HeHA 722 mE AlEsh] §
stof AAISHRAT

TS

LE=s 2A

HYEX= 201149 3945 201246 129714] = 53
AQEL] 100-800 m =4l of| A Fali-E7] A4 1k Apgroi o]
ogf oj=H S ol A uid AHYstATh(Fig. 1). Heli
28] AUEEZ oA BESE T BERE ANl HE =
sho] Bl= E45 AL fIW-EE FollAl W oA
2 S0t B SRS AREke] ¥HERE - Kim et al.
(2005), Hong (2006), NFRDI (2001, 2005) 5-¢] =7+-& o]-&
stol 543k,

SJog-2o] Bl AR FUR A4S Aeln
A=Y 271 0.1 mm HR7HA], TF= G5 F =2 001 g
7R S48 Hol = S84 A wof tigh x|4= 7Y
A|4=H](Number of individuals, %N), <5=H](Wet weight,
%W) 2 &34 = (Frequency of occurrence, %F)&-S 1&gt
Pinkas et al. (1971)2] A5 2 A 4(IR1, Index of Relative
Importance)E ©]-&3}%itt.

+

N

g
=)

ol

IRI=(N+ W) x F
Aol w2 a2 9 Mo & HskE ahotstr] flsiAl 5

em7HA 02 FEslo] 7 A Holgee Basgon, &
3 Aol nhe WE-e wolsly] Slstel € HoluE 24 S
EAE9t.

HO| Y= MEHX]|+

A AEEollA B HoldEd et 1=

g -

271

COAE - FAE - EHE

129°30° 130°00°
T N —138°00°'N
W@E
E]
\
(—“.— Ssampling area
—37°30'N

East Sea

—37°00'N

—36°30'N

129°00°E 130°00'E

128°30°E 129°30°E

Fig. 1. Map showing the sampling area of Lycodes tanakae caught

by the eastern sea Danish seine and gill net in the coastal waters
of middle East Sea.
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Fig. 2. Frequency on total individual numbers and wet weight of
the prey organisms of Lycodes tanakae in the coastal waters of
middle East Sea.

3}7] 9J3}o] SIMPER &4
PRIMER V5.0& A3}
2001).

= dAskglen, o5 E4dll=
A

A A5} tH(Clarke and Warwick,

MEAZ|2E AUE=E =9

el Z2] 9] AFFA7]2F Aol w2 U8 S7 ke A
£ Yoh7] flste] Heli£2] 9] H5(TW, Total Weight)oll th
3k A A2 Z2HGW, Gonad Weight) H|-&-01 A A4 Zekx| 4
(GI, Gonad Index)%} $/U-8-5 Z%(SCW, Stomach Content
Weight) H]-&21 IH-8E FFA]5*(SCI, Stomach Contents
Index; Watanabe et al., 2004)E H] 25}t

GI=GW/TW x 100
SCI=SCW/TW x 100

2

SINEEST

HeE 2= & 1227141 A8k on fiu8=o] sl
WA= % 3687A1 2 50.9%2] FE-&-S HPom 8=l
WA 354704 2] Y82 EAskSTE HeEle A 9] #1W-8
ol HAE Ho] Y EE of f(Pisces) 17, ¥Al5=(Mol-
lusca) 9%, AA|-5=(Arthropoda) 135, 3+4-5-=(Annelida) 3
%, =9 5=(Echinodermata) 1, 455 (Sipunculida) 15
O 7 F 4450 W= ).

=@ Yol B2 F Al = A 5EC] 59.0%E 7 =
kAL o] 7o} AR FEo] ZH2} 18.9%, 18.0%E LFEFSITE AYA)|
FHl= AAlsE0] 55.0%% 7Y W vlEE AFAIsFAlAL of
S22 o] 77137.0%0] itk 7H Aol A = AT A e = =7
THAS A, BHEE Fol AASHE Hlgo] B A
FHlo A= 2717F 2 AASEL o 79 HlEo] =A YEk
H(Fig. 2).
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Fig. 3. Variation of diet composition (%IRI) of Lycodes tanakae
according to total length class in the coastal waters of middle East

Sea.
My sjojgol Xy

HEEX] 225 cmu|7H-80 cmo 4 & 137] Al o2 -5
5jo] SIUl8-2 2] Ho|HES e 23, 1640 cme] 437
oA HAls=o] s dAeolA 56.8-94.0% W= £
Hetglon], Ago] Ao thztrel vhirh o] (Eu-
phausiacea sp)= AAl5}i Ao] AX A AFAE 7
2 AJ4eks 0.2 Ueteh 14 41-65 cmolA] F.8 Ho]4
& oot AATERA o T A50ll A 28.9-
69.7%2] WS EA=t, A% 41-55 cmollA = =57
| (Anisarchus macrops), =31 t|(Cottiusculus schmidti), 2
A|(Engraulis japonicus) 52 ZXo] A7|7} 242 THA & A4
sHAaL A4 56-65 cmoll A= AR e VA Sl (Icelus
cataphractus)9} 20 277k 2 AHEL 72 445tk A
A& AT g Aol Al 20.3-45.4%°] 9IS B3,
41-55 cmm ZAof| A= vl 2.2 o] (Watasenia scintillans)2} A+
274 0)(Todarodes pacificus) 5-& 55 414159112, 56-65 cm
Aol A= vl e ol et A =R (Octopus megalops)2t
th2o)(Octopus dofleini)E F& A5 Ao & Vel
66-80 cmA| G2 thdtol A+ Zale] 3.2 A of(Berryteuthis
magister)?} W 2 o] 5O FE77L 72.7-81.6% 2 FFE
o] 3131 81-96 cm@| Z g ol A<= m| =1 E o771 80.5%
B2 FEE 2kA] skl 912l ck(Fig. 3).

=

Y2 Ho[Y=9| YEfX|e

Y EX] 7} Aol gt Ho| &S] F4=0f 7)Aol Tk Frhek
Lol TS AERE £ A3k, Fohef = 51-55 cm
oA 2.618 7H &=9Fo ™ 66-70 cm&} 71-75 cm AR A
217} 2,559} 2.54 =2 th2 AAFto v gl vl d A vrebytc)
B, 31-35 cm, 36-40 cm, 41-45 cm A&tof| A= 2421 1.09,
1.22, 1.602. 2 UERLE 51 cmol 4] A7kt vl sl FTh =7t
w2 Gro 2 et
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Fig. 4. Variation of diversity (H') and dominance (D') on the
stomach contents of Lycodes tanakae according to total length in
the coastal waters of middle East Sea.

Z9 A== 31-35cmo)|A] 0.572 74 =k 36-40 cm, 41-

AR A Z+2F 0.533} 0,442 THE Aol H]3)

H| 2 2] =9kch, ¥, 51-80 cm2] A7 ¥ 9]0l A= 0.10-0.13

JES Hgon 2oHEl Friofeo] HENL-
A2 o & vt 7 eks 2 3ick(Fig. 4).

ol
Jal
nE
12

Olg=2l FAMY 24

e A2 27]0] W2 ol YERA ] FAE sHefal]
Q18 13719 Z7]tol| et HHEAE AR Ak 4719 1
F(1:16-40cm, T :41-65cm, I : 66-80 cm, IV : 81-96 cm)
O FEEUCE 2F T oA 7H gl “OFZ Hol= AAF
2 AT Aol A Bt 70.2%E AR 8=l 2L 5ol
A HZF7(35.9%)2F A A $-(17.0%) 71 71 5238t wo| o
2 et 1819 28 Ho RS ojRe} A EEe 7t
7k Bt 37.4%8) 341%E ARG, ol FolHE H
Z3(13.6%) 8 WR|(7.3%)7F 2 Ureke L, A 52 Foll A
< M2 21(16.8%) 2 thi£21(6.6%)7F =2 T E| et T
MofA =8 Hol e AAlE=o] Bt 78.6%S AT 4
T2 S48k AeS Holedl o] FollA Zare|sle Ao
(45.7%)et i 2. (21.2%)5 2 A she A o= et
H, ZFNoA F2 ol ¥ES olf 2 Adgolsad Al
oA 80.5%E AHA[skelth(Fig. 5). HelA 9] A<= 60
cm o|AF0.2 QA wo| AR o] GAMIS %A T A
AN = DA EEo U 2717 AR @Xﬂ SERORET
2 Aolstal Al ol MAES 2717F 2 dAle=

:\-’—]‘ B2 =g X A A] o]—.: /\E_E ]4‘]:/]'5:1:}‘

2E U= Y49 Ha

a2 o] 2 88 24 AthF RS WskE 4
v H, 1gof= o771 88. 3%4 Lo n|2S AR5 2Y
| 497 A FEo] 242} 86.3%, 64.6%, 58.3%2] H&

w1 - ol - A - £
8% Stress: 0.1
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Fig. 5. Dendrogram of cluster analysis and non-metric
multidimensional scaling ordination plot by similarity of diets and
total length classes of Lycodes tanakae.
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Fig. 6. Variation of diet composition (%IRI) of Lycodes tanakae
according to month in the coastal waters of middle East Sea.

= Aokl == DR S-S Aolskinh 5Ho
= AAEEY Blgo] gt vh, AA5E2 Bl&°] 83.9%
2 7] AASAR 22 v 040l S Aolstele). 6%l o
ok A AAlE=2] HlEol 242t 51.6%¢2t 35.7%5 AFA|s}
W Fa3F HolER Ueyton, 79RE 0¥/ = AAlE
=0 2171 92.1%, 84.5%, 57.1%9] =& Bl&& ARk 24
g3l e AJojel wj @ Yol Ao Aol & F2 o5t 10Y
HEL A EE0 u|Lo] 7Aaslr] ARFskal o271 92.1%
o e g AAsEom F2 YALAE Aolalgct. 11
A} 1290]| %= o} 77} 22t 64.6%2F 83.2%2] Hl&2 A}A| 5}
31 WA (Lycodes nakamurai) S 52 /4 o]s A th(Fig. 6).
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Fig. 7. Variation of diversity (H') and dominance (D') on the
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coastal waters of middle East Sea.

Lebgom ool A= BX et YAEAE AAls= A
Lol deAolE F2 Aolstaint. 1€ &%t
19802 offf, dAleadt dAE=S 115 44
LERg=t] ool A= vlaa 27]7F 2 wdx| e}
FEAJOIRAL, AAl s el = 2ol e Jojet FH A
& AAsEodA= AeRE T2 Aol vk 143} 249
FTUHFEE 27 12831 0.700 2 w2 e Bolow 1dofl=
4502 7} Aol TS =rt Sokd whd 290]= 1650
SASIHAT ol o] Aol ol thiE 5 5o
Aol FTFETF A UrEr.

T = 29 490 07174 05002 7P 4=9kom o
o[ FollAe dutrt2 Aol 7o vlEol 7P & 3ith 99t
1199 -4 %5 0.09910.072 7H8 Wok=t] 993t 119
FTE Al TR e Alolste] Holof Tt HFo] W
A0 2 e THFig. 7).

22 QIISE KN RARY 24

pe i)

e 2x] 0] 2 Blo| o] §AS motal] $Is) 2R
A& AN AT )9 TE(1: 139, 14119, 1 : 129)
o FREYr.

12§ oo vad we ALHE A9 277} vl
2 22 AR S} Arho] 777 2 ARGl SARE A1l
A 29 A2 277 2 AAES R 39S e,
2717k A9k NG BAFRE F2 Holshe A0 1}
ehiteh AABEE AT AAASE A E 510%EA

2 wjol o] ujs) o Sk Ao Lehton], 13
R Aol 9L BRI 1 8 0 BYT 178

< 5 E 27kl sigeke 7|2t i AlE 2 35-70

847

Stress: 0.11

Feb.

Fig. 8. Dendrogram of non-metric multidimensional scaling
ordination plot by similarity of monthly diets of Lycodes tanakae.

cm 0] QT 9 Ho RS AR 0 A X|57} 48.7%2] A
SEol9lon 11 F vl e oot e Holg & Aolstgltt
E3L o] 70 AF QARG 38.9% A Aol vla) Al
Zog Houlgo] T7Ig A& et g2 Uil
2] 9] Abgto] AlAtE= 1292 A tfi-22] 7iA|E0] 70-85 cm
AERHRNE 2ol 22 7SS Ao SFsHA ¢ 54
HAArh T 252 AHFR Aol = o771 83.2% 24 1
Ao} AAEAE F2 FolstAaL, dAleEe] ddissd
A 153%2 A o2 Aol &o] HWekom Zae|gedy
ole} th 2ol & = Aot THFig. 8).

ARE710| E 2ol 4E 2| Hat

AA L WAL TR E HEE A EY v|G A17]Q
2-6 97 A= Bt 46.89) 7EE Holthr} 545417191 7-10€0]
Bt 139.60 8 271519 0w 2k7]01 11-190] B 201.75
7P = Yebth(Fig. 9). vt 5710l A4l A S5
7+ ST el UEE SHAsE SR e B
olti7} A& 4 ST 7MY 2 G Hols ST ol
Hasshe 2 02 YEhyith B A A A SR 420] WSt u}
2 35 A v &S A R v]&7) o= 13.4%, $57]00
= 7.1%, ¥=37]0= 79.5%2] 3282 B th(Fig. 9).
FAE AR FARE FFE B, AL FHAS
£ u]%7]91 3-797HA1= Hat 529 3 Rolgrt 4714
8-10¥0ll= Hat 9.09] & Bl $h7191 12-2Y0f| Ht
20.19] 7MY 2 2 Btk A2 AU EE T4 £t
0] &3} F47] ZHA = A A g A7 S w7kt
£ AFE Holtprt $h5717t HuA AUEE FERAT
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Fig. 9. Relationship between gonad index (GI) and stomach
contents index (SCI) on female and male of Lycodes tanakae
sampled in the coastal waters of middle East Sea.

B A 9] v]L-& nj%7| o= 22.4%, F<7 o= 10.4%, 2
710l 672%=A AT A R 4577} HHA SEE
o] AA| F7Fol= B Hlch(Fig. 9).
o g

2 Aol A el 22| A& 5 fW-E=o] A =R
2 7hA= 36870A1 = AA| =& 7HAIS] 50.9%2] FE-E&S B
Atk 2lAloF Primor'e s of| A el iZ 2] &] Aol Thek ¢+
o oJ5} 40 cmo]3}, 41-50 cm®@} 51-60 cm @] Aol A Z+z¢
47.1%, 46.7%2} 41.2%= Ad|F oz o vy A2t 61-70
cm@} 70 cmo| Ao A= 55.6%2} 50.0% 2 A H Ao} J-AS)
Ay A F o R =2 FESL2 B tK(Saveliev et al., 2012).
Feuet s oA AR AolFo FEES HH 27
(Pleuronectes herzenstein)®} 2]+ 18.3%, 39.7%2] 3=
&5 Ho] AojFo|Aqt HeliZA]ol Hlgl FEEo] R¥A
Bl om(Huh et al,, 2010), 571219} 2t El A= 242t
17.6%, 38.7%%] 3E-&=2A HellEx]e} 22 57X 2t
22 4 2]4(Genus Lycodes)2] ool |3l F-&H-&0] -
722 2 LERGTH(Huh and Baeck, 2000; Balanov et al., 2006).
o A EA| 9 AR Ao A A4)sle AAA Aol
1 ZHA = ek = 10.3%, FHEFH7]= 24.8%, A
= 57.1%= Uetgtet, AAs e 9551 2ol A2 4
ES FE Aot Y T EE2 WU TH A7t E A
Asw=olv o FE F& Holsk=s 594 ¥5&2 5715h=
A% Hlrh & AollA e A7)7F ALl oA olu) o
V5 2 goldts AIEY sEe2 Wld v =717}
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A3 AASEL o FE & Aolske S AIEY TEES
BHA R 2 Ao w Uit thE Aol 7ot AR F3E
B AtK(Ferry, 1997; Huh and Baeck, 2000; Choi et al., 2009).

2 ATOINE B ol ofsold ks BARA
(Cannibalism)2 2 &+=d, 41-45 cmof| Al 170A(10 cm), 46-
50 cmof| A 270 A1(12.1 em, 13.6 cm), 51-55 cmof| A 370 4](9.8-
10.6 cm), 71-75 cmo)| A 170A(36.4 cm)& & T7HA| 7} 2HA &
ek A2 BEr= s oollA 2ARRE HElEA] ol A= A7 40
emolA] IARICAS 11 cm)7F 283t 210 2 Lhehg 2|9 (Save-
liev et al., 2012), 2ol A ZAbE HelZA4] A-tolA= 54
FAako] Ve tA] Fkch(Jin et al., 2010). $-2]ufe} o] &
Eobe o] B2l 71AaHE(Huh and Kwak, 1998), Z-%](Huh,
1999), s}ol7|(Baeck and Huh, 2003)%} 72X 327](Baeck and
Huh, 2004) 5ollA &A1&4e] Uehhs 2oz Buskgio
FABAE Bolt 59 29 WAL Qo] 2 49
o ujolis 4A5ET} R EET o] 2 7|0 ol 4
ofsteirt g akelEAl ol AR SAE BT o] 58 A4 el
HHA FAEYS Hol= AR ofAX =1, olet 2 ZiA|
S R 9 R AEs] Bt Holrt i E=
2 A4 stE SAS 7 Ao Aok

Hell w29 7] w2 wo|E0] Waks HH, A7416-40
cmof| A= B2, e Ao, A5 sk A2 4 A
A 28-S T2 Aoleh= RH, A4 41-65 cmo| A= A7) 7HAF
Ao 2k e ojel Ao A o], FEETHAA|eE Z7HAH|
TR E F2 Holshe AR UEgon] A4 66-80 cm2
2 oJAlolA = AR em A277E & AaR|gl e olE Ao
Sk 54 otk el A= Aol 71t wet HAlE
=1 o] 2717} 22 AES wWol Aolste S04 dAlE
1} ol ek o] 717 2 AAIE A A Alolshs Holsd e
2 HHE B3 Hol=t, ol2et A3 Yol il Agt
A A Hol= ZE](Huh, 1999), 4-%|(Huh et al., 2006), <73
©](Cha, 1991), &o}#](Cha et al., 1997), A 2 %] 5F(Scombrops
sp.)(Marks and Conover, 1993) 5-2] o] R = -FARSE Ak &
St} E3F Saveliev et al. (2011)2] 2 Ao} Primor'e & of| A
A5} a1 440 g ol T 2 40 cmolafe]
AR AAEol R} AERE AolalLT, 1 41-60 cm
AN A= e o oF =y A o] 59 Al sE B4
2], A, W =epa] 70 o] /& Aoskelem, A 60 cm
o[ Ao A= Zarte]sl e Ao, FoFet 27| 7F & A
A o2& F= A4Skl & Ao fARE Hol e Aol H s
Btk g f29 o] FE2 ARV E 4R W2 JFEE A
Floko] A4 o] P ast o |A|& &nlstH Aol 4
S| S7Fote Aee Hole Ao R Ul glon, HoldE
o] Ao = HAlsEolu 2717 2H2 AWAIE Alelshr] B
the 2717F 2 AES =2 AAlehe AAez vH= A
o2 BE 3 Itk Bond, 1979; Fordham and Trippel, 1999;




Huh et al., 2006). HHEX] = 60 cm ©]A4+2] <7 A o A=
AR &=L 277 AR Al s E= T2 A5 HolgAol
A 1] 9] @ A o] oF Fol ok 22 AAlEE YAE A0k =
7hAISIHf el o] 7)7F 2 o) 75 AAlste HolgdeR W
SlopHA] At} Aol whE Hol M Eo) WakE FolshA 1
o|al Y= Ao & et

e 22| o] A7)0 whE HolBE Y] TS TS
H, A4 16-40 cmol| A =717} 2h2 okt o] 7, A9+
== Tol Aolsh= 54 ol TS =7 1472 WAL %
FHE= 0352 =7 UEREAEE, 40 cmold 7)ol A= A
AF=o] Holido] vlgo] Hastar ZAarelgle o], 4
of, jeA o] T AAls= EA|, S7HAISIH, AAEA] 5
O] o] e} Zro] thefgt Hol Y ES AT O R Alo]sto] Frk
L= W 22602 71 HHA g Fof| gk 4do] 9] HFo|
A3FEA FHEE FE 0172 WolA 1640 cmo|2He] 7}
A oF= BiE = AgRS Kot Saveliev et al. (2011)2] G-
oA =717k A2 Al7]oll = w2 7HAIS] A=A-(Crangon
affinis)@} 1155 % x| A A] ¥ o] 5+ Laetmonice sp.)E 4l °|8}t}7}
=717} 7t weh 2717F 2 LA o, Lol et ol /R E A
A Aolshs EAE Hol & At AR A vkl

Hell 2] 9] d Ho| &9 Aol 5 AR A3 2-6Hof|
st Aol Rel B e ol Alolaks A0R ek,
o] A7l Chihaaol o] AR A ohET} 278812
)5t o] WaRSITZE ARRRS: 18] %S thA] Alzkele
A7](Iguchi et al., 1993)= A 7 A|=2} AYA| ko] F7he fvt
oy} 45 PAdste] 24 Y25 (Daily migration)< 5}
7] giizoll HlEA] & Tt o 752 Blo] = o] &-Fth(San-
cho et al., 2006; Balanov et al., 2006; Saveliev et al., 2011).
1-3Hof| Abgt Zofsh= & /A= 72 S5/ H oAU 27]
7} 2 ol 7= AFE BHH SdH|E0] =2 40 cmu|THe] 7iA|
< etk Aol ©ztRer 22 AR} s ES
& gAske Aor et iAo AxEsEoe] 5a%h H
o] =0l At 1k A 5H I 4-6Yolli= v 2. o], AFe A of o
gt AdolH]Eo] ==t o] Al7l= HHlEA17F 500 m H =
O Z1& Aloll A 200 mufj @] o] Kk 22 4l o= o] 5k

Hol|&55 G dh= Al7I= sali¢he] 44 200-300
O] AZol|l Al Fefxlo] AAlsl= v e o]} HjwA 277}
A2 A eAolE Wol Aolste A EAUHMMAF and
NFRDI, 2005; NFRDI, 2005). 7-9€ &= 60 cm ©]4+2] 2 71
Asol Alets FHlsh7] flel sk HolHg sk Al7]
2 41 300-500 m W efoflA AR #& Ao m derl
2312|912 % o](Sohn et al., 2010)°] ek Ao]&-5o] ZLH
3 ALHo] EHA el A= AlhekE 918l 500 m A$59] 7]
& 0% o) FoHA F olF-5 Hojshs Ao YeiA]
Qlth(Park et al., 2007; Sohn et al., 2010; Saveliev et al., 2011;
Balanov et al., 2011). & 2 A= 1290 5 HHES

I

o o2 o

A4 849

o 75 70 emAge] 2 Ao &2 W] e HxpA]
of Zro] 7|7} & o7 E F& Holol= AR YETH 2
ZAtol| A A= U E] 9] HolHo| thEA vehd A2 A
g2 0 2 Wo g Holsh= HAdoley] Bk % W Akt 5
Ayghatel] mheh A A17] o] 5-S A HolYES Alolst] o
=2 Ao = et

HYE2)9] F AR |= 122924 A4 F7
A AR A = o] Al7] HHEA] Q] FHE&-2 FTlstar
B= A7|9F vlg-55 717 H A F91&0] Fhadhe
2 Yepgth AUEE FEAeE SR A9 A5Al719d
11-2¢0] =W 7P W2 e Ho] A A FaFR]| 2} &
E S AR B == FE3E Btk dRbH o= o7
E2 A717F S A A7 AR HA Bl A4 ATt 2FA]
Sl HFo] AR L, A 47 BReL $15 ¢Fatste] Hol A
7F o YR BR Aty Fet A4S FolAU W ARk
Hlogk sk A2 4| A ¢l=tl(Bond, 1979; Balanov
etal., 2006), HH 2] 2] - th2 o] F-E5ol| H] 3| H7Fol| 4] A
2|47} 2H A8z H]F 0] 2 o]F O R AFA7]Ql 11-240]
S|HA A& A7} 2 S7FHEA o WA 1St $E bt
317 o] T2 A7)0l vl F$1&o] F7IeHA =H, HolE A
Ash= HAEE B A AAs] Bk x| el =}
LAY 37|17} 2 075 2P A o2 Holgh= A2
2 o)

~
N
=

AL AL
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