OtEf A 7 A 173 H3=
20104 128 302 pp.21~39

sl 29 = AelA o] 93
e AefA BAQ s)x)*

o ¥l 7
ZEE LT L
<=5 i >
. M2 i
Il BH=af X|o1 T2 AMENA Thz|e| flol Abstract

Nl Z28; &tSslf X[ T2 MefH =Xl 7|

Key words(ZAIR0]): AE}H|(Ecosystem), St=sl(East-Sea Rim), T2f(Whale), 2X(Conservation),
&t 2 A=Al (Environmental Hazardous Materials)

o ok

L

Z

e

st x|odo| mej of X|edmle] 2alN, ciAlxel olmAo| 22 MEAch 8L Bh
Zol(s35) 2 23E of x|oie o 0|4 melel wicizt ofuind, of x[ole] M AMefEtsel
o7l orm ot mele| MEfEtmel 9fyje] oloz L SR I y|EHsiE olft 4
SMBTle ATNS LolRTAF S M AMMHLl HBE 9[7|Z0|X|2t 0fFs| 0f X|ojofAl
4|5 T, Tef 2&le| golg metsin YX|at ofof CfEt LHME UieX| gk Uck BHE
o Xlof Brle] I&sh Motz ol sfUMElAe] 292 of x|of mee| Mol &S SFof
MEA S7|Q92F F340 $20| S5 BEA| Aot J|FHslE oIt S2As0] Y
AEoze of x|of Tefe| glws So| 2olo| Hie Mo Mzts|x|ot 2Exol 2y A
A wxol o3t wejo| Besic, o23t whee FEs X% 2rlSe| 2Kl ZEO} X|4H
ol BUEE2 Tamoz 7sim Uon ofs SHEG| X[of Mol MejA 2A  offz} H

ko] HRE 20009 AR(EATIIET)S AN FFATAT AN ol £ ATY
(KRF-2009-362-A00011)



22 Ol 17& 3=

sol A1 . o] Aoj%

oo 5ol g A el AEA 971l W 5 =
& 3 A A FARL el ek Al 2o}

kil HAd S FotHs Ak
A AR Z7] Fol Sl

A Aeuel AdstelA, da A dd BiI7F M FAo] Aol mFe | Aow
BARE O At ol Fa AL Aoy At fevet Facte] ddnt Ads FE It
a9 Ag wEetd o F ukel's @Ak Al ae(Korean Gray Whale)d lel2hal 5
Asl71® LA, 2008), o] ok AAH A 7S 98l £4F g Wl sy
o ar el gt BAb= et A G0l AMIE HEr] AUEE s B agE 2430
9 A v BateA Fgeka ok

ol A% FAL FHA e FEQ AAE A} o7l AR o voprbA wA)
A Ao e 7 wale] F71E FaL I AR BRlvhe AR ARl A7 ‘)
of Hitt 2 g ehe Aljkete dHlellm o] A|9e ‘ue= T2E A Akl st

T Adskel EaRAte] EAsAR des] A9 aud= o o AL 9l A
g, Ao WE AV T iR AdE A L

W e ArEA du=s el w4s 2ols Aol BrEekA FAAN, A=Atk A

1 (Korean Gray Whale)® 714 238 AL 2 3tes] A9 g AehAY F53 o] 2olgl
R Aoz dHA vk @A o] A mAE A f7]el g As BAEA ol T
2 whdo] Algstthe dol sz Axp FojEa 9ok

JEM Hee A7E vulE Agol @AA of Adel A AHAY 91E AL 2
oz FZH: AL 1947144 ool HEd o] AL Yk E BEH A
9] %7}501 A 507100 Abelel wAgH AdstE AAHEA AAgE B oot S
AR IR Ao Bare Qlvh Q|Ee HFT WEAVE sgedd As aed
A A oAt A9 FYFTAL Aol &=
gt 3 < odth weEbA eud aHe] JfAG A FHE

< A Q

Aol S 202 FHAD Sl Al A AAA AFWA e A
I 9RE A A0 T A, P

wpebA 2 = 4 B A o
olRuA #rt 53 FHe] 2helsis) OE ol ﬁyggogo] w e Al 1R Gl o
b FEg] s LolruA} v} Ed o



StEol X e MEHAH mbel A el MEHH M2 JtXl 23

I &&s] Aa n BejA v A

o

FOGY AN ndel BFS A4 @ HEAQ A0z F
2

A AAHoR zEe] HES A AL 1946de] ¥ xﬂ 2| F ¢k(International
71 FRA e Aoz gk g

o Wea 1 Ase g% ndd WEL o o WARA @] AL HER Hu Uk 2
A A9 A Rk 190t ade) AAE 27 AR Dol wek o

afe] HES AR St g A 7|54 19779 SA4F Bzl FeE 3km 3l
Ao =g Aol tigk v 92 o] o o] ¢8| dAZsfolA e A A
55 7 s HAE w57loF 1y BEe] Fado] diFEe= 7k 20029 SAAARAAD (
International Union for Conservation of Nature )¢ A4 2Bl “Ad 98 F"(critically
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sheal AqoA AEske o] digh Bavh EisA] ged whel ofjEEo] A Ao
= Aol ® o] 8o gk 2ARel B ALE A
19998 20029744 safollA 14% 623nke]e] &% g F{7b ojgel
2004). 72 AF RSl £Y¥ o A= 1 e T BE

<E I> o3 FHtelA 1999720029 £EE AP Fo] F T4

o _Yepr _ Body length (m)
Species ~ Tolal % - )
1999 2000 2001 2002 Mean Min, Max
Delphinus capensis 23 42 65 4 204 327 211 1.20 3.05

w

26 43 54 132 21.2 1.89 1.00 2.57
89 34 124 198 142 100 210

Lagenorhynchus obliquidens
Fhocoana phocoena

1

Grampus grisevs 2 24 26 2 54 B.7 252 120 3.30
Neophocaena phocaenyides 1 6 12 L] 28 45 148 074 2.10
Mesoplodon sleneger 5 4 2 1" 1.8 467 353 510
Tursiops tuncarus 1 3 4 B 1.3 264 210 3.10
Berardivs bairdii 3 3 1 7 1.1 563 4.00 8.20
Oreinus orca 1 3 4 0.6 385 310 5.00
Phocognoides dalii 2 1 3 05 193 120 250
Delphinus delphis 1 1 0.2 2.00
Steno bredanensis 1 1 0.2 2.30
Pseudorca crassidens 1 1 0.2 5.00
Unidentified Species 2 18 21 4 45 7.2

Total 41 125 269 188 623 100.0

No. of species T 10 1" 1 14

Species diversity index (H') 1.32 1,72 1.79 1.56

E4 1 eHgE 5, 2004, p.165.
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Similarity index

(a) 1.0 0.8 0.6 0.4 0.2 0.0
I | | | | |
(~ Orcinusorca _|
Phocoena phocoena
Group I < Berardius bairdii
Phocoenoides dalli :—
Mesoplodon stejnegeri

Bliqiiid,

>
Lagenorhynchus oblig |

Group o< Neophocaena phocaenoides

Tursiops fruncafus

Delphinus capensis
Group I |

Grampus griseus

Similarity index
(b) 1.0 ol.s 0.6 0.4 0.2 0.0

| I | I I
- Phocoena phocoena
Grampus griseus ]

Phocoenoides dalli

Group I <<

Berardius bairdii

>
Lagenorhynchus obliquidens
Delphinus capensis —I —

Group I << Mesoplodon stejnegeri —————— —

Orcinusorca

Tursiops fruncafus

Group I -{ Neophocaena phocaenoides

<3¥ 1> 85 FHANA ¥3€ &2F 1HPF EF
(a) & ARt (b) 99 HA(EA ; A8 5, 2004. p168 ).
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1978351 19923 74A] A2 Zajoll A EF 5 AEE 8 (striped dolphins) 2170 thgk &
24 947 ¥3d #7]18HHE 4 F(organohalogen), & PCBs, DDTs, CHLs, HCHs, HCB,
PBDEs ¥ HBCDsE #43 A3} 719 4§ 197872003d7k4] PCBs, DDT % HCHs7} +<]
A A WElekA kA ut PBDEsSF HBCDstE 5718 Aoz A o) 4RSS v 23
F¥ro| Al PBDEs® HBCDsell gt Am]ef o]&o] Frbgh wjitel 21 o® B e Arh(Isobe et
al., 2009).
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(ot

Blubber Liver Muscle
N\ S~

DDTs b o o ot o o o T
,,CBS: .......................................................
CHLs [P i o s T
HCHs [rrrr e e s e e

HCB [
PBDEs [ e e e
HBCDS- -----------------------------------------------------
0 20 40 60 80 100
Contribution to total body burden (%)

<aY 2> 20033 A& ZtaAwle] 7Y EndY & AAdA ZF 23F Qo] 3
organohalogen E¥E9 FA HAE (&4 ; Isobe et al, 2009, p.397).

53] agfe] A 224 5 AWF(blubber)> 4 ol £ e AE B2 Bk
o A 947 £3HE 57335 (organohalogen) S ETE L Qe Ao FAMEJTHH
2). el AR SR HlE) AHFe] ¥ wdd 4l ngfo] As A s=7F 9A o
elutth 2AE A= AFe Zol7t Im AL ofd JfAE AhFog AFe] ZHolrp £ th
2 FAE v AEEFe] 7|7t &7] Wil AR FHEUTH LY 3).

drd e AlgddA Rste g2 it 238 #7185 (organohalogen) ] E %
WstE BY, 7 st s rele] g9 ¢ AdvHad 4). 53] 5T FES AR Alg
T A7 AFA AR E49 DDTY 45 19909t $ube] HolgwA ke i
g 1%+ 9

ol gt A¥= Fs] T A Hrhe spetEdol uigh ARSI AR Ao me) &S A el Al
of HZ9 A A= a2y AEEF A WItE HAE F Atk HolA FEE uhst



t=ol XIS e MENA Mol Rt Nef MEfH B8 JiXl 27

—
ki-.—uluhh'r 0 Liver O LEu:uIc_F:. Brain |

S W
DN =
A0

= z DTS

Pl L b
0 p—n &

Ll b ]

M =

A0 < 17
s i .
L—l"l
T

L]
1 500

1430 = 2
54)1:1 H d E :
‘ = =

i
1 500

Concentration (ng'g bpid wi)

HEBCT

T30

S0 42

B Hl BRI -"IH
BC=1 BT RO=-3 S50 B-5 Rl-bH
Sex: L2 | P L% % | L% | L |

<a¥ 3> 20039 4E JtuAetdA AR €FH 1Y AW, 1, 5T Hd
%)+ organochalogens(ng/g lipid wt.)&%.
NA: A& 4] 24 3HE A ; Isobe et al., 2009, p.39R).
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sl ek g fUIedEd B4 A ASAY 5 AF FF(Lipid(%))°]

B1%0l o2 =i 53] Ao A% AA9 3hako] R2%7tA 2l mAds hAle] A ow vt

S AAFFMTRWEY =2 Aoz Yehylth ey AE, vdsAe] fold mE RA

ABAdo] AA velbdtHPCDDs, PCDFs, non-ortho PCBs, mono-ortho
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Enviranmental Specimen Bank for Global Monitoring

Taxon = [+] Species —

Sampling Region — [+] Sampling Country | —

Sampling Location Natme

Sampling Latitude from to (-90° to 90°, ddd°mum’ss.on” or ddd nnnnnm)

Sampling Longimde ~ from to (-180° to 540°, ddd*mm'ss.nn” or ddd nnnnng)

Sampling Date from ' / o / / (yyyy/mm/dd)

‘Wild or Domestic — [=]

Sex — [

Tissue Type [ External organ [ Liver [ Muscle ["1Blood ["|Respiratory organ
[l Adipose tissue [ Digestive organ [ Digestive organ contents, Excrement [“/Heart [“/Kidney
[CSexorgan  [[Gland [l Other EiMilk [EIBrain
[l Urinary organ (] Skin [Z1Whole body [EiBone [IEgg, Embryo, Fetus

[CFood

Search | [ Clear |30 [<]

33412 organisms matched

Sampling Sampling i .. Growth Bodv  Carapace y
Location Longimde e, 2 E Stage Length Length  Weight

Remarks

from Toho

=t University

El Bid Black-footed Albatross Unkng Unknown Male 932em £000 g Tissue
2 Bird Common Cormorant Unknown  LUnknown Tissue
[ Bid Common Kestrel Unknown  Unknown Tissue

<3 5> AE o389 Environmental specimen bank for global monitoring
HAFO)E (24 ; http//www.ehime-u.ac.jp/ cmes/e/eshank/esbank. htm).

tj3te] Environmental specimen bank for global monitoring< 3+ 9 ol tjsh
Al Fzke] g At 3 4 s Aolth £ B Y AES o
?l_

AGelH 2415 AZAAE A%Sn Atk o2 AW G $IHAA
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TS FHS BAM3 Ayl 7ho A 187 dollA 156 ng/wet g, EargolA 13.2 pg/wet g9 &

o] A AT Hiag(Killer Whale)®] #-& il ]Zzﬁ‘f’ﬂ/ﬂ 966 + 12.3 pg/wet go] A5
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o} W74 %}‘%94 CRIL =, ’Si?:} 85 Zi%“ﬂ ZHek EAZE AT A FA
i g al., stk

o] Al =2 —S—«l 2

<E 2> = AddA AP zd AP PCDD/Fs$t tho]S41L ¥313 PCBY &%

Immature males {ns = 15) Immature females {nd -20) Mature males {n3-7) Mature females (nd= 10)
Range Average +5D Range Average + 5D Range AVETAgE + 5D Range Average + 5D
Body length {cm) 100-132 110 +94 Q4-134 113 £ 14 16113 137-170 135-170 145 £ 11
Lipid (%) 77-88 B+ 4 G2-90 TB£7 Bl1+8 71-90 B64-092 T6+9
PCDIS®
237E-TCOD <0.04-07 0102 <0.04-0.8 0102 <0.04 =0.04
1237 8-PeCDD 0.8-29 18107 =0.04-23 1508 =0,04-2.1 1008 =0.04-2.4 D8 +03
12347 B-HxCDD <0.1-5.4 24413 <0.1-432 22412 <0.1-20 1.1+08 <0.1-2.0 B5+08
123,67 8-HxCDD <0.1-53 20+ 14 <0.1-45 20+12 <0.1-32 21410 <0.1-3.8 18+14
12,37 89-HxCDD <0.1-1.0 04106 <0.1-17 04£08 =01 =01
123467 8-HpCDD 22-6.1 3B+ 1.1 23-83 40+ 14 26-8.0 44379 2.1-63 39+ 15
oCoD 1777 4B+ 14 23-12 50+£19 44-11 GEX25 33-82 58+17
Taotal PCODS G.3-25 16+ 45 75-0 16 £ 48 93-24 13£51 54-17 1343
FCDRE
23,7 8-TCDF 1.6-4.1 27+08 17-549 30+10 27-43 3606 0142 24+12
123,78-PeCDF 1.5-27 19103 1.1-3.6 21106 1022 1.7204 0a-30 L6+ 07
2347 B8-Pe(DF 5.7-12 90423 46-16 95£29 45-10 80x22 2B8-12 B4 +27
123,47 B-HxCDF 38-11 TDEYTF 30-10 G6£ 18 3.1-01 59+18 25-8%8 46+ 1.9
1.2.3,6,7 B-HXCDF 27-65 44400 1.4-59 42 £ 1.1 20-48 FAELY 13-46 2B+12
12.3,7,89-HxCDF <01 <01 <0.1 =01
2346.7.8-HxCDF 2072 A7+ 14 20-93 49+ 16 2665 43116 13-66 35+ 15
123.46.7 B-HpCDF 23-86 55+ 1.8 2289 55+ 18 31-56 444090 17-64 41+16
12347 89-HpCDF <0, 1-0.7 g2+03 <0.1-0.9 02+03 <0.1-03 0.1 +0.1 <0.1-0.4 0,1+ 02
OCDF <02-15 02+04 <032-23 0GE£07 <02-39 08+13 =02-2.1 Do +£038
Total PCDFs 26-49 36 £ 68 19-54 37 £85 22-42 32+79 14-45 26+ 10
Non-ortho PCAs
PCB 77 0.5-18 09 +04 04-23 18 £05 04-25 12107 03-08 b5+ 02
PCE B 0.1-07 02402 0.1-0.8 03+£02 0.1-09 04+03 0.1-03 D2+01
PCB 126 <0.002 <0.002 <0.002 <0002
PCB 169 0.1-03 02+01 0,1-03 02+01 0.1-02 01+0.1 0.1-02 o1 +071
Total non-ortho PCBS 0.8-26 14+ 0.6 07-32 I15+07F 06-36 {5 5 e 04-13 DB +03
Mano-artho PCHS
PCB 105 12-53 32+12 15-72 B/EIT 16-T5 35+20 5.0-42 18+13
PCB 114 1.2-40 29+12 13-65 35+ 16 15-77 33121 0D5-34 17+12
PCB 118 39-200 127 £76 46-372 153 £ 93 G8-350 164+ 100 15-142 61 + 46
PCB 123 0.6-2.1 L1+04 04-2.1 12+05 0312 0902 B2-13 07+ 08
PCB 156 37-16 86+29 42-18 93+34 36-17 B2142 24-11 BO+3.1
PCB 157 1.0-13 G4+31 25-17 TA+£36 3x-16 ThH+44 14-7.1 44 +£23
PCB 167 28-22 10+58 32-30 12+£7.0 57-29 13£84 17-95 6O+33
PCB 18D 0.7-54 23413 09-69 27+ 14 13-56 I11T 0E-290 19 +07
Total mono-ortho PCBsS G62-383 190 + 99 T4-404 2774125 108-519 235+ 148 27-218 00 + 69
TEQs®
PCDDE-TEQ 1.3-41 25+08 0.1-3.0 22+18 01-25 14+09 B1-28 1.1+ 08
PCDFs-TEQ 34-6.1 47+09 23-746 48 £ 12 27-56 42+1.1 17-6.0 33+13
Non-ortha PCBS-TEQ 34-86 50+ 14 2578 52414 19-659 44416 20-65 3I7+14
Mono-ortho PCEs-TEQ 1.9-12 57+30 22-15 63+34 33-16 71144 0.8-65 30+ 21
Total TEQs 11-24 18 +34 76-31 19+£50 11-30 17 £61 65-18 11+39

# n: sample numbers analyzed.
b pele lipid weight.
© nglg lipid weight.

%3] ; Moon et al., 2010, p.801.
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Abstract

The reason of ecological crisis of whale in
East-sea rim and the value of whale

ecological conservation

Min-Kyeong Yeo”

Whales in East-sea rim are the symbol animals have related with culture and histological
perspectives of East-sea rim. Although it was called the whale sea at Ming dynasty and
Yuan dynasty, but we can’t show many whales in this area anymore. These whales are
the ecological crisis animals of East-sea rim. In this study, | have the purpose to know
the reason of whale crisis in East-sea rim. | suggest, there are three major reasons of
the ecological crises. First is indiscriminate fishing for eating purpose. The reason of the
whale crisis by-catch is known that the materials of fishing tools but Korea and Japan
government are not active to find the solutions. The problem of eating whale has been
considered as traditional food culture of this area. Second is environmental contamination
of East-sea rim particularly by persistent organic pollutants (POPs). In the several reports,
these whales of East—-sea rim were shown high concentration of POPs or mercury. It is
related with the rapid industry development of this area’s  surrounding countries like
Korea, Japan, and China. The increase of the water temperature in this area due to the
climate change can be another important factor controlling the whale populations. There
are several reports the number of whale in East-sea rim increased in 2009~2010. It has
been suggested that the increase water temperature is related with increase the number of
whale, but it is just a temporary status. Basically, we have to find the solution for whale
conservation of East-sea rim and the cooperation with other surrounding centuries likes
Japan, China and Russia. | suggest it can be the basic solution of peace sharing in this
area and win-win situation for surrounding countries in East-sea rim.
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