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Eecutive Summaﬁ

Policy Direction for
a High Value Added Omamental Fish Industry

m Need for the Study

O As ornamental fish have received increasing attention for their role and
function, the Korean government plans to foster a high value added industry

for export, based on such advantages.

O As part of its efforts to provide momentum, the Ministry for Food,
Agriculture, Forestry and Fisheries (MFAFF) are drawing up “the Basic Plan

on Ornamental Fish Industry Development” in the long-term.

O A diagnostic analysis on the ornamental fish industry should be done before
its industrial development is designated as a new growth engine. However,

few studies or policy information are available.

O Against this backdrop, this study aims to conduct a basic analysis on the
current ornamental fish industry at home and abroad, to explore its problems

and to provide future prospects and policy direction.

m Present Challenges and Future Prospects

O Global demand for ornamental fish has continued to increase as the income
levels rose. However, international organizations have been strengthening
regulations on their natural collection and trade. Mainly cited reasons were

LR N3

the “protection of endangered species,” “possible inflow of foreign species”

and “disease migration.”

O As Korean people became better-off and sought after various hobby and
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recreational activities, demand for ornamental fish has been on the rise for
both educational and cultural purposes. The market is estimated at KRW 230
billion.

O The ornamental fish market got bigger, based on rising domestic and
international demand. In this regard, the Korean ornamental fish industry has
high potential for growth.

O However, the following several obstacles should be cleared for the
development of the ornamental fish industry:

- Small scale and weak foundation

- Small investment on relevant R&D

- Low public awareness and less effort to expand the market

- Less information on the domestic and international ornamental fish industry

- Lack of regulatory and policy support

m Vision and Goal for the Ornamental Fish Industry

O The study set the vision for the ornamental fish industry: “high-value added

ornamental fish industry, followed by industrial advancement”

O Three development goals

- To build the industrial groundwork by improving regulations and system

- To secure competitiveness by supporting and developing industrial foundation
- To lead the global market by increasing domestic demand and cultivating

certain species

» Basic Policy Direction and Policy Measures

O Basic direction is as follows:
- Role sharing between the government and the industry
- Strengthened R&D for industrial development

- Development of strategic breed and equipment (through selection and
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concentration)

- Industrial development in a short period of time through phased plans

O Policy measures are as follows:

- Systemic foundation for the ornamental fish industry

- Development of the industrial groundwork

- Large investment in R&D (with comprehensive views)

- Expansion of the domestic ornamental fish industry and establishment of
export foundation

Information gathering on domestic and international ornamental fish industry

= Policy suggestion

O Governmental attention and support are necessary to build the foundation for
the ornamental fish industry. In this regard, policy suggestions are

summarized as follows:

To urgently prepare relevant policies and system

To conduct studies on the ornamental fish industry

To build “A Ornamental Fish Industry Development Council”

To build “A Ornamental Fish Production Complex”
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UNEP)-& A A EEF 3](World Conservation Monitoring Center : WCMC)2} &
o= JfFTE Z-loA ‘o] 7| =7](Aquarium keeping)’ 7F Al Aol A =

AR B2 55%e 7=’ FvEsds SAAAE v Uk

1 =

ok

| B 2-1 | myope 28
5 W& ]
g4 | e HlojF WS 2T oF 2,4000] F(2,5005F mte]) w Y
g | ol | o F T2 5 uolF AR wel 271 o4 nEp
£ | 49 | e wo] A A4 10% M3 ANEAA A2 INEP.
2N bl
5| e | * A AAGA o 400001 5 2008
h ‘;\L}Ooé o o] AEArYg Y A 90% v]F AA(L Y 7]F)
o | $F | CORER), 2 4 5% AAEE, SAAA, AR, ST
- A4 A, o, 3|E], HE, oF§ AR, 2Y/AAVEE 5 ET
o o A ofY=E LZutekd] : =9 Interzoo, U= Superzoo Las
i o Vegas
o A o A WAro] vtk : AJ7FEZE Aquarama, Q1% Aqua Show, I
= o] AJo} Aquafair Malaysia 5




AA e AL 90% ALl L A5 Ao ulobEt) s B
Fortd el Aol oA 7R 1 wlSo] A FF Asx 8l B4R S
HlojRE FHoR woo] F7HE AoR oAgHrh vE Al

THORE o] o]fA|AL gtk 53

o] A 19831 Pet A O 2 QIAHRS o] % AA A o= w9 wh
AZANES Kol 9ty LelAlEF7|3HUN  Food and Agriculture
Organization : FAO)o] w2, 1985 o|F tj§ HAfo] w4t = A

14%9] e AAAE Mol 9l

it

| B 2-2 | AT QO Aol BMOE AN SH oy

T2 [ Agwm | EAds IE

Yo o | PR 8 A%
RO mEE 2008 |« sl @ AelA FAsH SAAo] 2
UNEP | 2,4509~4,0509 ¢ | 20034
GTA 3,800 9 20079 | ® 3974 oA
WIO | 182 39002 @ | 2007d | » el GE ABUE SR A9)
Fishstat 4,050 & 20099 | 2005W RAH2Y 4%uHS) thH] 40% A%

AR s A EE Y RALR, 2010

T ol kA A MR Bl AT §E4H] B2} A
g2 stobex] gl 5 AwA 4R7L HES, o2 Q18] <& 2.250] U
Ep Hhe} o] FAO, WTO 59| 22A]7]0] 4] Waest A4 Tapolare]
wol e we ojdo] EARh



| Al2% A ggolitel 9 24 2e) 55| 11

| B 2-3 | OFIO] AT B0 ATIATE 778 A

712 A E(20044) uhA & e ICEREE))
=YY - 303
w714 2x220] 2ol 606
A 7}A 2.5x2=¢) 2l 1,515

R Zufj 7k o] Wi N o] 10% 7}H4 15,150

Z}& ¢ Alex Ploeg, Current trends : The Development of the Ornamental Fish Industry, Ormamental Fish
International, 2007

ot FAO= FHo|AE S8l 20109 79 7o = A #4do] o
Hof| ZIFEA| eF= Arhw, dEAY] du B anjEd] 55 2w Al
o), Papol AE ARl 7 oF 1509 el A -
=1 011:]-4) o] Qo] &= 2004 =+A| 3WAFo] & 3] (Ornamental Fish International :
OFl) e1A] ol A Al Thafo] Sl 7| E 0 <X 2353 2 4]
oz AIA el amfAge] wiEHS F4% A}, FAOS FEA|¢} Hls:
3 1519 o] Jea 2Aletec)

2) TAO| MAH BHES)

o)

A AR mess pafole] M4 0% oS Bolzt 23t
1 9om, whar IHAFo] o] 90% oA Z9F(captive-bred) HFAlo o]& AYA
He= ZAo® RIE I QItkBasleer, 1994; Olivier, 2001; Henley, 1984;
Andrews, 1990; Olivier, 2001; Tlusty, 2002). 12y o}&7}x] Hu|Q} ofLg]
e 2HoR Ad YYHE A9st A4 ok

ghE, B4 TAOl ofH7hx] BATOIAIRIONA AAlels HlFo] HA]

4) FAO Fisheries & Aquaculture ¢A}o] E(http://www.fao.org/fishery/topic/13611/en(20104d 7Y
26204

5) UNEP, Monitoring of International Trade in Ornamental Fish(2008)9] W82 B2 2435}
o O
=K



12 | ZRoPP Tole] S48 ol A u

T AEHH R O HFE wol7ke FAIR, didEe] A A EH, o
HE o]F9] oF 1~10% AxTto] ZF% Il QJtiWabnitz et al., 2003).

| B 2-4 | 4 F o5 YO W
T B ol 3l ol
o W TIAE @ 24004 F

Aa | o m g 40000 F el 200 o] o e

Gi))
=0k oI5t A} - 0/ o] AF
. ;ﬂ}?ﬁ)gh WO e ol el A A o0 ol

5y |, GO AT . 53 oo i 43 AW B4 Fo

Z A

o AAAYE HA) e

(o), okzel7t 947)

o 2}2]=3H(Pomacentriadae),
%k & 1K Acanthuriadae), F]*|&1}(Balistidae),
=) 7] IH(Labridae), %5 2HPomacanthidae),
U] 32 7] 2K Chaetodontidae),
A1 117) I(Syngnathidae) %

o 7}+2] 3 €| o} 2K Callichthyidae)®),
= X 2] = THCichlidae)?),

A 2}A1 7K Characidae),

9J o] I Cyprinidae) 5

D2 ANS Yl VR RARAEe ZOR uY ddFY. ofF e WA= sk of 1,500

AAR = o4l HAL Qe B wdols F 4,00001 Fof 23t
CHWhittington & Chong, 2007).8)

20 B POl thiio] <iE 2-550] Uehd ulel o] ARy

S5 Zta] 7 E|olilCallichthyidae), A|E 2| =1HCichlidae), @ﬂﬁﬂ(Chararcidae),

o THCyprinidac)of] S31 O FE2, o] FOME AT Lol HE}

Fo| PAJole} QJoja} o} FE0] FRE o)F Aoz sepHr, ojgloE %

6) 3 w7|F4.
7) olakel.
8) OFI: oF 2,0000] o2 molstal Q7%=
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o|Zg]o|iPecilidae),  7}AH|ZHY|FEATKGasteropelecidae), Z2|7}E] =1}
(Loricariidae), @ ~H| 222 A]|=THOsteoglossidae)o]] &3= o]FE0| TAE S
2 wEa vk

| B 2-5 | HSERSY g4 HY0 Y

3 78 28 o 5
o ol = 75| 4} (Armored catfish)
Zelzeols | o HolAsE0lT Ans s
(Callichthyidae) (Tiger-striped catfish) Ao
o ZESZZ(Port hoplo) &
o Y& H EZ(Neon tetra) _
Zha) Al T} e 7}y B EekCardinal tetra) i T:;O O%Eﬂoi] flgﬁlf]zi
(Chararcidae) e ZE HEzZHGolden tetra) Zu), opxa)7} 22 A4
e =2} | EeKCrown tetra) e =
= o T] A7 A (Discus) _
o Z=9lu|4|(Jewel fish) oETl
o 23.0)(Goldfish)
e H]Eke)of(Pond Carp)
o AFHA|(Minnow) : ¥|ehn] F7 Zol UL o2
ool o b : otEekol v | T 20 B HE O
(Cyprinidae) o 2}~ K 2}(Rasbora) ;E Eﬂgsﬂ Q=
* ooy : Amet thfe |7 AR =
o ZAL(HEHY =2 1)
o 2(Loach) : U1 Fe}A|F
molgefols | | BRI
. * = - Y)
(Pecilidae) o Z2(Molly) : SAle]E

A5 KMI 24

M ofFEREE Yol &= Fo|(Koi), w&<(Goldfish)eF Aol ©f
Tl Hl A (Discus), -3](Guppy), A& T]<(Angelfish), =2|(Molly) 5o
2 I} oFo] =i



14 | 287P ol §44 Slat B vk

78 ol o]
N AR ,
ol io.] o0l b éﬂ = N (Suc;;nnouﬂl i
(Koi) (Goldfish) (Discus) Catfsh) (Guppy)

7] : 1040cm | 27] : 2.5~12cm | 7] : 2~8cm 7] : 5ecm oA} 7] : 1~3cm
E4 203 203 2 3 2 3 203
55~80%= 70%= 75~845%= 71~82%= 83

[y

H] 3L

72 ' o]

oy | WA P Zwe|] 27 EEE
e (Angelfish) (Oscar) (Swordtail) (Molly) (Tetra)

A7) : 1.58em | A7) : 5em o)A | A7) : 1~13cm 7] : 2.5~5cm 7] : 2~5cm
£4 T2 34 F2 3 F2 3 23 23
75~84% 79~86:= 83 77~86%= 77~82%

Shel ThEEE 0 T TAe] AlitolEat AAREAle] Afold Ao
= spopgltt. o v, obAlofel A AATEIE 4 TAfol i dikio] Fifo}
Aotell A AT GO, o5 HAte] F AG4T} HIEEA olFo]ofA]

FAoll sl YabE il Qv I Hj®H ofFo s ], 550, o, &
2], Zme|ay), AE2E o] UrkNg & Tan, 1997). 12 ofZehf
(Arowana), A}FO|AE FL2fu|(Giant gourami), 2t ZX*|(Clown loachs)} Z-
& ofe ol obd Aol APHE WA A4bEE Agolth
oFILe M B THol EolE o2 A S 22 2 A



| A2 % AP Tgoe) 3 2AH

i

2 2| 15

[}

Al Zs O Al H
9 FQ YUOIFT R AUTAN

| B 2-7 | qisg g

2 Ao
e 1500 7 @ WA olE A 8= AR oFd HH)
® Silver arowana, Bleeding-heart tetra, Cardinal tetra, Neon tetra,
Cichlids, Discus, Suckermouth catfish, Red-tail catfish, Tiger-striped
catfish, Zebra otocinclus, Tiger ray, Hatchet fish, Leopard cordoras,
River stingray, Otocinclus

R

AH
s

R

ofN
oZ
2
5
2
>

oy
=

= of
o
=
BN

>
re
24
i)

Barbus camptacanthus, Aphyosemion, Benitochromis, Brienomyrus,
Brycinus, Epiplatys, Mastecembelus, Chiloglanis, Doumea, - g4
Neolebias,

Parauchenoglanis, Pelvicachromis, Procatopus

N oo
N
re
=>~l=l"
»

HELA ofF
ks

%4

Guppies, Goldfish, Koi, Mollies, Swordtails, Cichlids 5 L% &
2]

Category 1(¢17]0]£ 02 wogFe W EZo]E) : Clown
loach,

Eel loach, Chocolate gourami, Pearl gourami, Harlequin rasbora,
of Flying fox, Apollo shark, Two-spot catfish, Glass catfish

A Category 2(W A F-E AAT F& Q7] 7hs E&]F) .

o} Bagrichthys, Barbucca, Betta, Boraras, Carinotetraodon, Channa, =
Chonerhinos, Eirmotus, Glyptothorax, Gymnochanda, Kryptopterus, 2
Leiocassis, Lepidocephalichthys, Mastacembelus, Neohomaloptera,
Osteochilus, Parosphromenus, Pseudomystus, Pseudotropius, Puntius,
and Tetraodon

Category 3(1L7h2 AT Ago] EFEE EFo]E) :
Arowana,

Red-flag giant gourami, Sawfish

Z+& . UNEP, Op. citE EU2 KMI A2H4

A F ele] R A gL ofukE fejoln, €A Al

LULANE = A I |

A~
e
A% Wtk Holth AARE HRL ofukE FeoA] 3000] Fo| w4
BAOIE £E3T YA F8 107 o] SFo] A £E 60-70%
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£ Aol QJthGerstner et al.,, 2006; Moreau & Coomes, 2007). ¥HH, B}
9] ABLoll= 2F 607]] o]FS 4==3}=t|(Chao, 1992), cardinal tetra(Paracheirodon
axelrodi)7} A =2 81.6%E AAY A=z e 2 HlF= A
(Crampton, 1996b). ©]&2]of silver arowana(Osteoglossum bicirrhosum)< H2}2]
ZEHloh Zholotd, #HIRY 7] Q= EFFol Hal UthMoreau &

Coomes, 2006).

(2) sl Wl

MAFH SR a0 o]Fo|R]= 35 TJAfol= ¢
7F 2,0009~2,4009F wle] AHEr AAR W =
(Wabnitz et al., 2003). £3] AAZAE= T A7 A AA 2y A%

gofotal AR, AE7he2 21A7]0le Atex7t BAFE22A /17

AFERSTsHAoA & o, =2 A2 sf(Pomacentriadae), AW} =a7(Acanthuriadae),

=9 7] HLabridae), * =53 Pomacanthidae), L}H]317] 2K Chaetodontidae) 5

o] a4 Tarolz wol Wil & WIE: Zew sjelickOlivier, 2001),

5| ARETIL A A Sle Beol dwelo) 8% AAT HER 2 v
o Ak ek

A A AAAC R YAEE F8 4 BAFols <& 28>0 HaH

M AAE diF-Zol A, A7 et AASx o {UF won, A4

ofN

2

9) UNEP Al3} dfj44239] 93] (Marine Aquarium Council)7} #| &3t ‘Global Marine Aquarium
Database(2003) 0] Js, @A) AAH ez LoHt 4 Watoll F 147150]0, 453
DH2ERS 236 }Dﬂ 23937 ko2 A4,

==



N

| A 27 A Tgoiarel 9 2AA 2he] B3| 17

How 73 b BHoIAE YEHo| i olFE
0% SFETEGO2A Aol F(moray eels)9k 540l T
Amj

| %= 3}FcH(Wood, 2001a).

2 olgch

grouper) 5-°]

B 2 78 o% =4
o 22 77 than]4
(Blue green damselfish)
o watme s
2] =3} (Yellowtail blue damsel) - AA w99 80%
(Pomacentriadae) o 154 2}E(Golden belly blue damsel) ojA AHQ
o MW =(Domino damselfish)
e 3= 7}2]E(Clown Anemonefish) :
ofyl &y
o} £} o X1717] 4](Surgeonfish) _
(Acanthuriadae) o AT O Ei(Yellow tang) : EF
=] 7] 2} (Labridae) o =7 7](Bluestreak cleaner wrasse) -
AEw -
of| A 1] & -
(Pomacanthidae) * 87l (Angelfish)
B o
7 -
(Chaetodontidae) * U371 (Butterflyfish)
14| 7H(Gobiidae) e 11 H] F(Gobies) -
27 KMI 24
. Q¥ 4 B opAlel ofs) AR Qlid, Hzm 4F

i
H
I

o) ¥ olFoR LTI M

oA 7=

Ut Fa 3

Ae}21] 4|(Crownfish, Amphiprion spp.)©]™,
+l(Bangaii cardinalfish)= dH 7}7e2] g4l 27 stoAx
A TtHKolm & Berglund, 2003). <3 2-9>= A|#|
G ghagole] £RE ekl Aot

e

0%

w7to] 7]

4 715H
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cp | Do | azeq | WEHE e Tt
£l ue green own . :
damselfish) (Yellow tang) anermoncfish) (Fumbug) (e G5l
shy Chromis viridis Zebrasoma Amphip on Dascyllus aruanus Ponncenm
flavescens ocellaris australis
?]ﬂ 20.2% 12.3% 10.4% 10.3% 10.1%

A
o ellowtail blue en belly . . uestre:
damsel) blue damsel) (B ez | (e e cleaner wrasse)
_ Chrysiptera . . Dascyllus Labroides
shy
o paraserma C. cyanea Chromis analis . atus dimidiatus
?ﬁj 9.95% 7.6% 7.3% 6.4% 54%

Z+& . UNEP-MAC, Global Marine Aquarium Database, 2003

o 9jol] ofefol LFEFR 167 oiFo] AH%IA B o] oFa] A4k s Ao]
e Ao BREA, gdod 208 Ao H 3ok 517

HZoll FAe ¢ AHEE THsAol avE Wold & vke w27t

T
lo

1 = AX ARAo|th(Lecchini et al., 2006).

Amphiprion ocellaris, Amphiprion percula, Amphiprionmelanopus, Amphiprionrubrocinctus,
Amphiprion frenatus, Amphiprion ephippium, Amphiprion clarkia, Amphiprion perideraion,
Amphiprion akallopsis, Amphiprion akindynos, Goviosoma oceanops, Gobiodon citrinnusm,
Pseudochromis fridaman, Pseudochromis flavivertes, Pterapogon kauderni




| 7127 AAL Faoltel 3 2%

3

4_
i
Lt}
offl
0%
N
(o)

2. M| o] nY HHj

1) e

AAAS R WA= Q= Bl BEFTS Folet digolE Z8|
oju] 6,00001 F& il Ut} EIZF FAOS Al
2 g, 20079 H 7| AA W] nYwe T3
HE 69 4,178%F Fejo SHtel= pEoR A

o

A H= vkel o), AlA ol e 1908 A58 A% AEAE

| B 2-10 | AIHl M40 WA 720)(1980~2007)

w4 : e gy
T& 1980 | 1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
ZungH 105 311 423 425 421 533 575 556 588 642
= 52 198 248 249 236 280 303 292 311 327
TE9 53 113 175 176 185 253 272 264 2717 315

A& : FAO Fishstat, 2010

- (WEAZ-+3 I WHYAZ-ZY IS
000 T mﬂ_umdgel
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A& : FAO Fishstat, 2010

[3" 2-1] A &0 WY 780](1980~2007)
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VA& NEoR B
FA7HART @A E= Aotk o|¥A & wf, <3 2-10>9] U BRe}
o] FAOZE AAIZE BiFol AlA =defo] =ZHETt & Zlo] A7t &

or=th ohel, AlA B S2qiefo] #%"—HEE} ozl dole A
o EA ol W] wof withshs S HETA 9RO whEke H-EE
2

dito] A= 52 EAI7F jEEE S0l 327\1 @2 Zlo] ARdoelthlo

A
(EEE UG-=F)IE _— (EEE UG-3%I&
= d
16,000 400,000
14,000 A, 350,000 A
" = FAY
12,000 /_. E “ 300,000 / \ /‘.—ﬁ-.,_d-i
10,000 250,000 7 Yy
8,000 - 200,000
5,000 — e — 150,000
2,000 £ mDﬁED -
o ; o | ‘ - g3
2,000 J 50,000 ﬁ - -
0 0 L—
'B0 'S5 'S0 'l 'ss '0 'Ol '0z '3 '04 'os ‘06 07 ') '8 'S0 '91 '9s 'D0 '01 ‘2 '03 'o4 05 06 ‘07
7|t =0 B0 =hegigt =Bof B0

A& : FAO Fishstat, 2010

10) g, reAb et o] i, SEeAtaehe vl ek fAlE, 2009.



slssolis @.8]e] o] Al7le] wojspe] mhe 2 Eom st 4
sojero] gao] Mok 2 ol @Aro] Uehta givk et
WG 7| EOR FHH, o], Parel W s|Eh WAAES] ool
WE YR /b 2AS Rolw gtk 53] Ve BAAEY M 42
o wasolu} slgofol Hla ARE B FEUS & 4 Ant

<9 2-3>0 4] Hiz= upel o], i HE = ofxloprt R &5,
FHol 2 £Yste EYT2E I8t 9tk 53] 1980d ol us|
1990 ) G2 5=¢]el H]ZFo] 238 10%7FF Z71skar Qlok whd, 4=
Z9] 7% 1980t 2712 ot g]7te} ofAJote] HlFo] =

AL GOl Fh £ENGOT RARE AL B S gk o)k X8 W
Aol AR 57 AA A ol ol Holuha ek AL WHE
s Aom B 4 gk

0.0% 20.0% 40.0% 60.0% 80.0% 100.0%

®OZE|7h ®OtM2|7F =OpAor "fY =CjgR: mop=alzl wopE|FF motAlo "Q@ WO

A& : FAO Fishstat, 2010

| J& 2-3 | OiS2 AW Y0 ul
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22 | 2RI O] $4L ot A

v AlolEkar & 4 gl AR
olzzhel, vjdzhe

p=1
¢}
AlE Holil & &

0.0% 200% 40.0% 60.0% 80.0%

Topmesh O TOROL RRE CTOjuE

SOIZ2FH ROHE[FE COpiob e ST

{OH==0 =2 >

0.0% 200% 200% 60.0% 80.0% 100.0%

ol=Elzt ToMElTH CORAIOH "R tCigE

=0l == 2>

0.0% 20.0% 40.0% 60.0% BO.0% 1000%

"OIZZ|7t "OHH2|Zt OO ®RE "OEE

OIE HEEE UM

0.0% 200% 40.0% 60.0% B80.0% 100.0%

"op=Eizt "OiEIFE "opAlo fed foigs

0.0% 20.0% 40.0% 60.0% B0.0% 1000%

"olZEI?t "om2IFt TOomior "gE T

A& : FAO Fishstat, 2010

|13 2-4] QISEEFE AH RO 19 7:0|(1980~2007)

ot
fo) 0
fljo
N

a9 242 Bo BE, B Baole] Fa 294
_f?l_

=:|
2 o folAEk 4% A%o] ofxlofel A




o % glek slgole] ASo|E G ofzelrte] 22 wFo] F23 F
stolg 4 glek AbE, ek 9 7

245 5o TP e BPRRE) FSolt obAlol RANA LulEA

20078 $EHE F|EoR 3w, AN 1 Bare] fEolo] Lo
Ugts A7z=2 =24 20073 SF fjof|gt oF 6,608%F EEjof &l 2915 7|
25 sejgte] oF E ) Fmel Ao kgt o|ele] Awel, Lol
Aok, AZ7E 1 512 olglek B3] A=, o] 2etd 5 AF §7 Frpo] B

ol 5% Z7PAZE Mg FEAX T gk

EQ =E=3dYINED

HEH
70,000
60,000
50,000

40,000
30,000
20,000
10,000

‘80 'ap ‘DD ‘D1 ‘o2 03 ‘o4 ‘05 DA ‘o7

=aoime =l ap|gtz T an el Tatzjjo|slo THTRI=

Z}& : FAO Fishstat, 2010

33 2-5] A 72 Y9 253 70/(1980~2007)

AR Z 0]5 7S 1980t} 1990 tjof] TAY
oA ufe- Au|gt o]l oL, 200092 A 3-5



24 | 2E77Ex] DATOIAKY] QAL Ot A bl

B&S HOlth o] 2 ARl ofF FrHEol Fa W] FYAF £
Aol 12t X gd o]FE A, AAH o Wifo] S HAHE F
Ixow WAy A o] 42 Ao sjuHc) oo Aw, u,
T, o T T8 HFY EHE EI ASAIE Holal glof, XA
Q1 THol A AAE THST Y= AT 5 et
| B 2-11 | &0 fE Q) 200 271(1980~2007)

el A 2y

S 1980 | 1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
N7}EE | 16854 | 40,104 | 43,502 | 41,581 | 41460 | 41427 | 49,528 | 54162 | 61,403 | 66,079
P! 0] 1446 | 8808 | 7,632 | 649 | 16105 | 21924 | 23,514 | 30,081 | 33,448
250l 2 72| 3856 | 488 | 3579 | 14046 | 18,132 | 17,731 | 26,517 | 31,208
ko] Ao} 99 | 1369 | 8219 | 10,583 | 17,559 | 14,147 | 18361 | 20,069 | 20,064 | 25,127
PE 0 0] 10273 | 11272 | 13353 | 16,183 | 19,540 | 19,827 | 21,700 | 23,527
SE 1377 | 6969 | 8458 | 7,693 | 8332 | 12395 | 18495 | 16739 | 16,59 | 20886
EES 686 | 218 | 2446 | 3370 | 5245 | 7392 | 9864 | 12,534 | 13,697 | 14,113

o) ~gfel 0] 4569 | 5399 | 5540 | 5603 | 8525 | 10,790 | 10975 | 11,370 | 13,593
HES 7456 | 12,512 | 8280 | 7045 | 8381 | 8561 | 8664 | 9793 | 5860 | 11224
FEE 0 0 0 0] 64| 6475 ] 7136 | 7629 | 7966 | 9244

Eli=k=a=, 1,932 | 10,080 | 1,851 | 2,659 | 1,725 | 2971 | 4274 | 6619 | 6896 | 8772

ZEH|o} 12,221 1,723 | 3,162 | 3,636 | 4284 | 4599 | 7272 | 6258 | 7,031 8,052

ES0N 0 2711 | 2770 | 3435 | 3046 | 3620 | 4442 | 4157 | 4505 | 8279
e)g 0 0| 6737 6497 | 6439 | 6729 | 7346 | 7126 | 7287 | 73%2
ol Alo} 136 | 459 | 12,841 | 13,722 | 12,648 | 13372 | 13389 | 13863 | 8892 | 7,305
Halz 843 | 1393 | 3235 | 3206 | 3250 | 2379 | 2664 | 4350 | 4136 | 5052
za 0 0] 2155 | 2019 | 2166 | 305 | 3279 | 3430 | 3475 | 4583
=9 904 | 5971 | 1,985 | 2258 | 2744 | 3,146 | 4121 | 5305 | 5378 | 447m2
P 811 172 | 4753 | 9776 | 6439 | 3102 | 2967 | 3247 | 3731 | 3813
EES 0 1244 | 1434 129 | 1416 | 1,821 | 2028 | 2739 | 3616 | 3806

A& : FAO Fishstat, 2010
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| 18 2-7 | AW 72 B0 293 70/(1980~2007)

| B 2-12 | 0 2 9 200 2(1980~2007)
SERRET

Erl 1980 | 1990 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007
e 18,642 | 61,539 | 60,008 | 61,766 | 39,686 | 64,215 | 68,146 | 46,051 | 48365 | 43,136
= 0 | 18214 | 19954 | 21,040 | 23,646 | 26,506 | 29,785 | 30,022 | 30,802 | 34,078
=9 10,860 | 18,185 | 21,954 | 22,539 | 24373 | 28662 | 27,263 | 24827 | 25,155 | 27,567
SE 4102 | 23,148 | 32,873 | 28398 | 25,618 | 24,724 | 26450 | 28679 | 27201 | 26971
Azkz= | 3323 | 7710 | 10,107 | 9927 | 11274 | 13334 | 13,955 | 20,811 | 22,300 | 23465
B 0 | 13,726 | 20291 | 20,518 | 20,859 | 22,042 | 21,225 | 20,799 | 23622 | 21,033
yidets | 3807 | 7,143 | 8538 | 8,146 | 9954 | 11925 | 12,629 | 14267 | 16264 | 15897
o|ete]o} 0] 5845 | 9564 | 9,051 | 10300 | 11,506 | 11,341 | 12,789 | 13,970 | 14386
7] 0] 2,860 | 5315 | 9610 | 9425 | 10,163 | 11,602 | 11,667 | 11,202 | 10,898 | 13,075
3 1,717 | 8024 | 7972 [ 75% | 9430 | 9,663 | 10,164 | 11,097 | 11283 | 11,581
2591 937 | 3,627 | 4753 | 4985 | 5244 | 6756 | 10,111 | 8,696 | 10376 | 10328
okt 0] 5408 | 6411 | 6,663 | 6520 | 658 | 7278 | 7350 | 7,665 | 8573
% 0 1798 | 2119 [ 2343 | 2,790 | 2568 | 3334 | 5086 | 4018 | 6497
w25 0] 256 | 2,174 | 3030 | 2819 | 2655 | 3003 | 3505 | 4676 | 5401
= 34| 1541 | 2509 | 2440 | 2283 | 2558 | 2967 | 3,163 | 4214 | 4749
=290 623 | 1329 | 1755 | 2,020 | 2334 | 2404 | 3026 | 3493 | 4040 | 4662
29l 2272 | 2215 | 1804 | 2,000 | 2295 | 2,734 | 2950 | 3240 | 3511 | 4078
2O A 0] 2704 | 2613 2630 | 2702 | 3174 | 3704 | 3346 | 3235 | 3940
atgolAlot | 378 | 1433 | 4493 | 3755 | 4916 | 3971 | 3681 | 3465 | 2599 | 3,658
Zgo 0 0] 1184 | 1569 | 1,739 | 1,734 | 2124 | 2132 | 2382 | 3304

A& : FAO Fishstat, 2010
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12) SAAE, 13 A A EE 62F AFdez” 7]AH2010d 994t =



Nz 84 Aotk ARZ At 20104

ornamental fish science park)

30 | 2RI

X T W OE TS TS = o
ATWa,m.LﬂﬂHo = WX S Hﬂﬂouﬂ
< T %o S oW 2 oo
oK ol X o — %R I
< e BT T &£ = FF o
T 3o Y WH%A__OLWCLIE
*PXPLE ®BE, S hoaEIC
oA R ® <
d_.n__/uA(Tw_:‘__o_a ogmﬁ%ﬂﬁﬁﬂﬁﬂ
- < o 70 n:_..Ao S = o ol o
T N TR o T om A X oo o
vy r WY g@ELIBEEET
d_vzlﬂm._ooﬂm“mﬁ_.ﬂuxoudﬁﬂ@oﬂ
B o owET e A Mg T w o
& R T F X T = = M
o I N S Sl Sl
To° T g)m o ™ T X o= 7 “r B 4 m B o
N - A A I N T
ﬂm%uev%o#ae%mﬁwui%mﬂm%
A S SR
e T T S A TR A
DT R s N5 o e Iy R
N oy Wy e Koo ¥ e F
P EF oy PEELG PR
LR A S AR T .
ﬂlmﬁioﬂﬁi%wzﬁ%%wzf%%
xS s Tl S N U S
F g IEE N E o5 7 E oS
ati] =) = ° X
M AR o ol om o= A e o %o
= ﬂﬂ O_E AT _ni ol N 5.0 o W‘L
Gl w w5 W e ¥
= R s I vl ™K W E D e

Al

-

s

THZFE| R, 2010-A6%, 2010. 12, pp. 8~11.

°
RS

Sk 2004

AlA.

%

AL, 2010 7HA

0 %
T, O

3
i

o] Ko}
2}
Al

3) 7IE} =7}

L Hoz shobgch

13) (Ahet=e4ol g2,

14) A4

a7 A

[¢)



| A 2% AP ol o A el SuF | 31

£ A43Hoz WAL § Ed AANE st gk Agtelthy of
Slofl = ureflo] AJoh “Aquafair Malaysia’ 2= 4|2 fhse] phao] utets)
2 i 1o Ak ik

Qmt A 20049 Y T3 ol F, BAINYL 7k HALU
U sk ARgon, O Ao 24 wipe] Wl ‘Aqua Show

2 223 L3N 58A Aol ABoHE F /A ABE P Yk,
53] Qlmi Al Taol Awel OFISke] HI A WRES Baf A Ty
of Aol FgThe, QA= Tarolo] Y AAF AAE AT FE A3
oz 24 91t

7hl &2 ofxze]7l w7tR A Bl AakE Fal oS FE5H] Al
A5 7R A, Aatt oAl w7HES] AT v Al AAS
7t & 7HelE AR A7 BFolAg o] WS FESE o] ohyet
Al A=A E| (World Fish Center)2} Al Al S-3(World Bank) 5 <A 7] o] A]
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34 | ZEIEA] TAlojALY AL 9

il

rok
oX,
12
oL

Htph= 2olE Adwste 4T Wzl &% sid ofF2] Aol gt +
He FAZ Szt ek doltk AAR tulr|eh AuA 5 @
7b 1% &2 ofd| X H| ¥ A|(Anemonefish) 2} & vl 7+ (Lionfish) ¥} o]
o] 4& olF5o| Aol WFEIL Qrk. EF UK Ao AL 87
Al WHoR AU ASE FAYRS AL o2 HiEw
=d], Wrto] 7hel gy (Bangaii cardinalfish) 2] 7ol &= 6\ o]et= -
% Boke] AWRFOIE BPST AAYE} FH Ao vhebget
(Kolm & Berglund, 2003).

Bgo] Aol At Aolurhs XolE HEsHe FFS Holw ek
A AR &g oA djEe sl B0l 56%7F 2013l A
o2 H31% v} QItiChan & Sadovy, 1998). W7}o] 7o) 4= Aoy
Aol dagle]l AdzHal ded, 7 Wl 5o Agstr] wizoltt
(Kolm & Berglund, 2003). ©]Q]o] T THAFo] oFAlT}; mpzl7R| &2 oFAlo] =
of oz QIgt A AejA ol ‘?1“’363:94 7FeAdol wthe A= AR
A|2E 1 gl

oo

R

a3

2) oo et I A A 23

ol Y TRt EAIMl diFEEA 2T Al Ao gt A4
l we WAl A Yol TPAISEAL vk TP Al o ¥ Al 1)
gololl gt Al Mg o= QA% ekl Hiet #4494 1)
AAAR 7|9} o] AAtuE o] whE AEA w3 YhsAd, i) <= &
gol ool mhE AEA B FA, v) B 25 =5 wAk e,
V) SEAAET A 58 AAEEA w9 gttt FFer A Ths

AA Wgel o] digt # 7HA] #8373 A FEVE A S
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Aol ofgt FAlL off B4 A FALEEA 25 Aol H
QTR &4 £ off A% 9% 87, o¥Hd 24 B, AU
29l B A5t o} o] dje] 9ol Hd FATE 714 dhEA oItk
o] F BHALYL MY F/H U FAZ 29U FFA of
SojA|m, off BAY WAT AL A AL FEA A #EP
2 W o] 0|2 4283t Aol ¥tk B3 84 o
9% =99 BESAE FAE FF STl
MR FAS A8 FeAol Eoka g, ofn] TA]

[e]
T b

2 5 shbel BUe HEHOR ofof ofet A ALE =5
t}

(1) FAH dot

® ZHESH7| oFESAEY ZHFHol| et Y

SAEEA7] oMEAEY =AFHl B H2H(Convention on
International Trade in Endangered Species of Wild Fauna and Flora : CITES)-2 ]
w1973 m) A" D.Cogjo] w e I YA FoFe R Folu,
o Wore WE/IE et AHA AdNFAE Bao= sk ek

=% o] gofoll tigh 7hl2 AP oAk, Atk A ef=(FAl=, A
17371=)0] = s =7kl disiAe M2 FE5ES 2 =7] el
2y Alof=2 CITES FoF ol3a 93t =i AAES +4dstA Heh A
-2yt CITES Aof=roln, o]& Ui o2 835l Qe whaha] i
= BRiRe] £EUYAE WAS B8 CITES A4 shollA BEo)7|%
o] woge AASHA "ok o, EUx 338/97EC #42S Aeiso=H
CITES @ofa =l er 83kl glem, o] 142 EU 277 =0 2+

17) Alex Ploeg, Import and Export Legislation, OFL, p. 65.
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| B 2-14| CITES 24N IANTIE X AAl L8

28 B | CE BEA I
?a%‘f%*]—-‘a%l S7te] pa
BEAIOl A F 5 =A | @A BEH7I A A= | Hold Tedt olg WAE
Al AR s AR BE | ded SAARE AR | Bz SAANRE AAlsH
A% | ol M7 e WAL W | grem BESVIl AT 4+ | /] Ao HoF 2] e
5,\_ [

4% = o Mgl Bkl A
A
PERA AN TR e gq mae s | o 998 249 309
P | s 7Hs he
e | TGS E B et A pam sl | e a el
IR R TET | cemeiasas | 394 e

Sp 245 B

o QL= o]
7o) 1] 4Indonesian
Banggai Cardinalfish
(= A A%

® Seahorses

29 | o opAler ofzeh
o} (Asian Arowana)

A& . CITES $AFO]E(www.cites.org)

E5) <@ 21459} o] REANR WA|ET FAUG] Aolay]
WaA 1, 9 Aol B4 2t PATo] PAREI) LA AR 7]
23} ol slzo] 2AN REA YRS SHLGS AR, PAE F
oA =95 AAH A oAFE ZAAE FEA M 2 175 o4
o] e flFor AAHT ofFo] xFdEeH, 5 FA=Ol YS F
Al Aol Higt 840] & W 5 7hesith o, F&5A Mof 23k

250 FE5A I I29 olgs HsliM= FA=o] whdA= 2H
7Vsobch ) A = ARG (Hard coral)@F off <=7 (Giant clams)7} F-<54]
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2
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o] SAj=lo] Telem g7l shA BAelE Fol SAHo] 9t 7

Aol FFoz Wl A Aol 2 WS 7] AlAREE AA o,
20079 CITES GAb= JojoflA= E57k2|(Stingray), A3 314 (Fossil
coral) 5&] CITES A =27} AN Aoz AL itk o]ejof Q=
dlAlot ®7lo] 7ht]Eru] 4](Indonesian Banggai Cardinalfish)o]] tjaf w]=to] A|
142} GA=E] oA FEA T SAE AERE v Qlek o] &fof w7, <
oj3} E= HEpEAE $AR AR o] ol AlIE WAl e Aem
apotEl Tk

AAZ A= CITES 550 ZFE| JAY & A %5 =9 5
A Fa WEolF Fo Sttt ofAIgE of= 2bif(Asian Arowana)!)o]Th. o]
o]F2 oln] 19759 o] Yof F&A 1o FAE=N A2 iwol Als
o] AgJ7] AAFt7F 1989 R&EA M= ZsEHAe, nl=9] Ajte s
CHA] 1994 ThA] FEA] Tof] A= ek A o] o]F9] Al 7S
FAAN A ABAE Fofl At A7t 585 HAe FskaL k20
n] =9 AL HE9Q)7]ZEH(Endangered Species Act)ol|lA] 37} glo] o] o]F
= FYste A& AEs] AAsk L ok

ESE A122} A 23] oA BE sjjulSeahorses) 7} FEA4] o] 5
Aoz 4dA F2 =A aof gt A7 A2 Sl

CITES®} Zo] ZgAQl AHagAE HH & stz =4 FoF <o A
HRAS HHog Fory 7HgA A FAE st WAE FeEa

18) Alex Ploeg, Op. cit., pp. 72~80.
19) o] o]&L2 Asian bonytongue &2 Dragon fish 59 ¥AE 7Fx1L ¢}
20) CITES YAlo] E(www.cites.org) ZHZ3.
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Ue Aoz Helnk I ti#Ael Zlo] AEvhdd dH(Convention on
Biological Diversity : CBD)o|gtal & 4= gl ¢ A YolFo|at= &
©14] o] CBDOIA] k& Aolch &) o oko] 714 TS AT iz
B2 oA Slgfold SHAbolu], oljo] AT ALH(Living Modified
Organization : LMO)7} o] ¥l lch

2|2 ol=el o AdolFer gt AErdAd wy= Qs vEhy
= A ol AlA GDPE 5%l Hsk= 6,6609] EElof & Aolzt
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GISD)E RE=aL lom, AlA 1000 zfete] F& AEshe 2= Wast
3 ok FAA7EA] o 7)of xFE o]F =2 Carassius auratus, Cyprinus

2
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- o] 22 ofeff MolF At AR SR o7t FE
ok 53] FeobAloft £7 % njFEA o] ulEAy BabelE FAA

2 K
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ol

ofy mﬂ 30,

21) Michael Browne, International databases : Helping to prevent the introduction and spread of
invasive alien species, [IUCN SSC Invasive Species Specialist Group.
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ML A2 15, pp. 13~16.
23) E.P#ZJ FAAAY FPA Eetu o) A A ASAE b w3 A, "L SgAL,
=3 #2585, 2006. 3. p. 28.
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= A GAHE=H(World Organization for Animal Health : OIE)-2> 1920 t)
A7 oo A AT A vhsS A, 19249 AHE AAF A=
2A, FA 170 A se=a Efskal Utk
A AAFS 7|75 (World Trade Organization : WTO)2] Ay 2 AlE9]
Ay zzof  WgE F A (Agreement on the Application of Sanitary and
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¢ 9 FEAAE digt FAVIEoR YAFORA OB A
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1
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A
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Aoz o U 52y AXe} BAR oFA

X
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24) Alex Ploeg, Op. cit., pp. 81~87.
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iridoviral disease, Spring viraemia of carp, Viral haemorrhagic septicaemia®|T}. ]
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