KFAS ?_rq¢+_r:l¢§,rn|x| Review Article

3= 2] 46(2), 111-118, 2013 Kor J Fish Aquat Sci 46(2),111-118,2013

The Norwegian Model of Fisheries Bio-Resources Management
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The Norwegian coastal area is the most efficient region for fishery production in the world’s oceans, the Norway is the
world’s top 10 fisheries countries through efficient fishing and fishing aquaculture technology and its scientific manage-
ment of fisheries bio-resources, with Norwegian salmon having attained the world’s highest level. In the late 1980s,
fisheries resources were depleted due to overfishing and fish diseases, resulting in a crisis in the fishing industry that
lasted until the early 1990s. Since the national fishery emergency, people involved in the fishing industry, including
fishermen, research scientists, and government officers, have tried to overcome the challenges facing the industry and
identify an appropriate management model for fisheries bio-resources in the Norwegian coastal area. First, research
vessels were used to monitor water and sediment conditions and fishery species, with the long-term aim of predicting
fishery resources in real time and collecting information on species diversity, abundance, and distribution. Second, a
“Healthy Fish Project” was promoted to counter natural disasters and fish disease problems with the development of
vaccines against viruses and bacteria, eventually allowing for a decrease in the use of antibiotics and the production of
notably healthier fish in the 2000s. Third, a systematic management model was developed to help with preparations for
decreases in the total number of fishermen and increases in the proportion of elderly fishermen in the fishery industry
using the development of automatic fishing aquaculture systems and short-chain systems. We could learn from the
Norwegian model of fisheries bio-resources, management and could adopt it for the preparation of fishery bio-resources
management policy for South Korean coastal areas in the near future.

Key words : Norwegian waters, Fishery bio-resources, Ocean ecosystem monitoring, Healthy fish, Develop the produc-
tion system
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YA U== 235 FHolal 2tk World Bank and FAO,
2009; Srinivasan et al., 2012 ).

b = o o] A Apd o sl T 2] 4] of 1 W3k}

w24 8] o] FA| AL glet. 9] #] o 2 A9 7] 7H(WTO, World
Trade Organization) A &%, $H7] X359 F A (Korea-
U.S. FTA, Free Trading Agreement) A2, FTA &tjjof u}zt
AR A o] S E| gl om, 7] SR Q1gE of o]
0] B} 5 2919 WiEZo] 27| Lehuar Qic(Kangetal.
2012; Hannesson, 2007). At}7k 1990t o] A7kA] Q13
FO AAEO R QA E| o] & A AL UN =2 A2 H
A= THFA S 9F(CBD, Convention on Biological Diversity)©]]
we} Apo) AAkow LAl 3R 2] welo] el
I (McGraw, 2002; Park, 2008), L}a2oF €% 4(Nagoya Pro-
tocol) o]dfef w2 2} 9] o] ¢]-F-7-(ABS, Access to General
Resources and Benefit-Sharing) S 9|3l thofbAd A7} Al F3)
k.
FEuete] pARE RS Ad 1097 F1238] S71H3IA|
g, = AR AR Ao Y AR SR QIS A
B A5 200001 93.9%0141 109 F2t oF 1% FrFrh
(KSA, 2012). ¥k, 1980 off o] 5 vt ]3] 2717t W zloF
Alo g Qlsff o] FAIAY T le 2 o)A WhAgof w2 A4
3 Astet sl HAYHe Fhskar glek Z1e]al, of gl
< 10497 30% g o, o]F 654|014 1=ql o] vlgo] A
o] Y212} 40%E HolA A o] &9 =37} 4131E Y th(Shin,
2009). Attt E7Hdsol te 7Hads, ol AlRdt s 5
o8 Pigdl e &Aoo g Zrtsto] Ay AR A S5
= St At A7) o] fAtE= Aol

adol= AlA 10919 A Axl=o =z, 8242 oY
5 Al k= gola o] AMYHEA S Fbl
/35e HRIARI AbE| = F3ITk(Shin et al., 2009; NMFCA,
2012). 20114 B 2 gole] 224k 5 44110] 28t
© HIEZ 5.9%E A1(42.6%), A715(24.7%), A4t
(5.2%)2} 7 AT AAok vl go] &) 28 4E
o1& Qlo], %o, o Solo] B ikt ok Akl
2 382 ol IR A0 AR oftlatol
1 QP o] o, 4] 44HE SE AR o] 9
(NMFCA, 2010). o] 2]t 1= 19804 o] T4k 2= 2 o]}
AR 32T} o) 7 AW OR Q15 P 9715 3
sahaa} el HSaa AL YA A, QAR S
AFE AR T, PSS AL 28 A, 4 vho] 4
ghel| 2o} BHaa WA F8l it S S 7 = A7)
£ vholgil7]of 7Fegt At

2 =wol A= 1980 o == 9jo] 8 & AMY AR

o1
ol AR ORIt ARl 7S AL F, o1& S5
2~

B

1
o
23] B0 A4S sl A . w2 go] s} 4

4 4 Ak atet. o) 2 ;
stol @ HHE AN AR Bl Yol Egol
2 % 9l W ANS A Bt

AR 518t

oUust £

2ole dietl=re] 3.2u ) Hle SA] WAE 2l e
o, 54 9] 7oL Sz v Al (EEZ, Norwegian Ex-
clusive Economic Zone)& ¥ s}al, Ball= th2 =1} 7]
27148 38 ol pejaiet. 2 go] ek HEOR 2
flol si77F B2, o] dfFe 1AL, Lede Hole
ol sigsh, o] e H=71A AEE o] A ti7et
T3t £ Gk nztk(Ikeda et al., 1989). o] 3|77} =2
ol At ek H4de o HollA S5 7] oflvA]
oF wehs sh Fj<f 7] 5ol G vIAA " o7t YA
71%0] G0 2 L2 9o A% 3|2 B oz e 3l
Holol Batehi o) 5=} Hlnl, 2719 Bl st A
olHA] B Japitol FEElol SAkelo] 2129 Faz o)A
ZIth(Johannessen et al., 1989).

w29o] Bl 2 47pAZ FEACHIMR, 2003). 714
S sl uljERA] A4S (Norwegian EEZ)o|H, %+ v &

Fig. 1. Map of Norwegian fishing policy (source : NMFCA, 2010;
IMR, 2003).
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/d(Jan Mayen) FH12] A} AL Y(FZ, fishery zone), AHHIE
A E=(Svalbard) 5= 0] =AM} H & 41 (FPZ, fishery protec-
tion zone), Z12| 1 =1 A|-5~5- ] 27 (IW, international waters)
o] SFeIcH(Fig. 1). =2 o]} 2 A|o} F=L- 2010 0f| 0] 2
v} Z12]| o] &(Gray Zone)= g2s}e, vl 3¢ (Barents Sea)

E=3ll(Arctic Ocean)ol| A % BAE ol v 9lom,
o|f] 2oFZ 7|Rto 2 =7t kol P o] ZhshE| L Qlot.
HiERS A= Yol A= =41 at oFAl Y B ghltsh, &
5] FAUE LFEHo] Zhefotol AolX] o e e 2F &
Fol Fushr ofAo] W E|o] QlA| ot XeHF A FAY
of| Zgtsieh. Uuka 0= FAloIAE T4 APl 1 kmol/de
2 Agkekar 9lom, EokekAlS wAIstaL 4l o] 212 kol &
AAAEE AR ES sl glok & w84 (Jan Mayen) /Al

]

=

o ok

29 &7 st 9lom, AR A %= (Svalbard)= AR S
TFHo2 HAMIEAE BT o] LA FRIE F ek

2 o] A2 Ak gl

A3 AT BETL, Y
£ shel 200] AR e AT

(NMFCA, 2010), o] & 3}
2o st}

L2 o] o] Q= 1990d ol 21t 7 o] ol A 2000 of| 2
thoj 0 & ok 30% 7hAF .o, 2010Wofi= 1 3oy o g
o] 17} =A Z4ith o= 20104 FH o] 91914~ 183,710
82 12%01] SERITHNMECA, 2010). =290]2] o] {7+
oF 7RI EFolE L Q1o Ao A7 FAlRE It
38| S7F8IAL Qlth. FAlo1Yd el 4222 2000 FHL o]
S T2 o] 36 of4doln, o ARl A Wl w5} SeA|of| o
vlsto] o]} Au] W A5t AAH ALE55-S Foll A AT
o] 84S SHAIZIAL $iek(Maroni, 2010). A 017} AT
o] 31 o|ufjof] 3|7HAYARFS] 1/3S AAFSHA] oobH FAIAIA
< AAstaL, ¢4 We wiulE s]71ek e = A7 A4

FAPAEE AR Ao 7FY] Al o] vhE 4= gl
£ o A2 AF 9 HE FiA 7= A E s
THMaroni, 2000). 0| =% A4 O] ARAGFRE 7]E GAIF
Hof|A] thqfre] f=Akel 0 &2 SAsto] =Abkkel o] o3}, it
g3tE Foll LR7IA] AR o' wokel= A7 vk Rlc
(Nam and Kim, 2009).

et

AN B

L2 9ol AT FAIYS A AAIA 1300] A=xoz
FPAREE ESHL glon, F=of o]o] AlA| 2919] Ak 4
E50|tHFAO, 2012). r=29jo] =8 FAofFo] AL S
&l B3, o] 7hd] FAZN Fol, hAF ol & =4
% 7ol }531aL Qla1, 2000 T o] A Fat=9l0]
AFE T} oA o 20044 o] o] 71 Hx}7}F Holx]7] A
34 20108 0fl= FA S B3 FoldEe] oA o|YdEE
&8 219 2uof| Polh= LRI & AE5taL Qlth(Fig. 2).
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Fig. 2. Comparison of fishery trends between fishing and fish
farming for 1980-2010 (Source : Norwegian Directorate of Fish-
eries).

714 ikt ofg4bu] wdol whet 7 vt &0l T}
el 2he] 84S 2170 Holeh 44kelo] 1980 FukiE
199041 e} 23k A Igelat Ao 2 Q) G Has

(e}
(Holm and Jorgensen, 1987). @A Y712 Z&35}7] ¢J3) Wt

ggFo] woplel] wet A i = F og o] A E 7ot B
< &3l ol = PP A RN A S B8-S = QL E Fich
Z| 2 Qo] FAIRFRS oF 1uigk Eolu, Tz o] 29 64
TFES AW F 39 64T E-S A A HAIA 109 B
Fatet. FAEOl lolAl AlA HaL 37142 2 g o] 2o
7} 7P A, ol SR Y] MEkgol tidt JFA 9l £A4
£ S AR Feth ol wet w7t A Mg o= F e st
TRz o] = 1271 of Fofl tisho] A1 BE Fofol] A+t
FAE SIS ob A /id-S 283 2 a7t Qlrt
29o] thafek Ao U= Ak o E RS Bl Al
Uo7 & SRR, Bl RE-2 FAIS FallA] Aol 3aE, &
A= FF NFS Bl AAAE T A AR W] 713 5o]
Fet WRTPIR] AAES Faote] =2 7H o] =2 ol
B3t g Qlxdu] Aol tiulstala} ApE3t Al A Aol
o] FX|aL qlof, thF Al ool |7} Ag=o 1ol o] o]
Ao, Ho|7pA] g o 82 FFE 4= U= AlL"o] L5E o
Atk E3], FAAHA O] AR ]l itk 7] 4 0 2 Qb
ARl AR Fae xR witoll FAAI719 S5t7A|
A7} FABEAL 9l t(Maroni, 2010).
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F7he] Qralel oF) WS B ofd] Wik hE Gl o1efel
glo] A4S SIHA) e e o

H A% dHE 2eA
O IA = 7] 3L . = glo] AT W ol whak FA Y
s g GRS AL, T ANE St HasiA A

B AEE 87 A AAEA] BEES E|o] QIok(Ervik et
al.,, 1997). o] A|AE-E MOM (Modeling - Ongrowing fish
farms - Monitoring) o]2} 21, 87 7|&& IR A4t
AL H7RARTF e 11 Qi o] gt k= 9fo] 3 9] &
S E §J$t A|AHlS EIA (Environmental Impact Assess-
ment) 2} s, o} g1 AlE 918 Bl 9 oAt wetel o))
A A AFo] A G5 o] Q)T

L2go] FAlojgol JF aRlo R = FHI JUEHE T
FoHe Ay @ 712 Slek £0k gie] A% 3
do] dAgE Helet FAE Fad 9T-E gt 29 0] 3
OF4=AFE(NMFCA, The Norwegian Ministry of Fisheries and
Coastal Affairs)= 44, FAIY, a4ba2eb4, Ak, &
HAfaLe] gt A PFE s FEEFFA ol o]
] Absto| sfjoFAl LA (IMR, Institute of Marine Research), =+
HRUFAE AL, PARSSPA AT A5 FaL Slo] Ay
B A 2 QFA ROk AFE S=aygieh A 2 o] 4
YA I e HY S AmE, 9 A (The Marine
Resources Act)o]] 97 YA S-S LFH5E AR AF2 9]
RHET )7} oAl 9lom, o]} TR o] Q1] e
X} Qbol] TIsh Fsh - FETh. 94194 (The Aquacul-
fure Act)& X440l ML 7]¥ko 2 9 7hed), FAlglel
A3 442 S gla) vhie Weoz, okase) Aot
Aeholl Al AR 282 ZEaL Qlom, WA E H4-5t

ol

(Table 1).

Aol A BEHE 4 QLS Aol A §50] o] 2k 4 74
& e} QLo yelo] Uikol o)) 4k o) bl 91
o o4l ke A Pollis 24 W A 2% Fo] 2415 Ag)
Stk =AkE A ¥ (The Fish Diseases Act)2 7 E% 42414Y
wAelo] B oA AEE AL wh, Aol gl 4AkE
of 558 Telato] 7174511 bRt SAkEo] BFEES 5
= HEof gttt 5EX 5 H(The Animal Protection Act)
of 7)ksto] $4MIEA o] BT o8} B v,
et pelyel YolA 21440 B8 BEo] el ns
ZA3te}, o] vhof|= A& 4 A< (The Planning and Con-
struction Act), 2354 H(The Pollution Control Act), 4=
U A& F 25 A H(The Act Concerning Quality Control
of Fish and Fish Product), 5-=A2 7 9H(The Animal Feed
Inspection Act), &+ 2 1913 < ¥ (The Harbours and Coast-
al Waters Act)go] ntedE|o] ojgute|7} HA|slA o|F|%ich
(Table 1). 1212, =2 gJo] 7] 2lufoll 4 o] 2= 212 5
Q= Adute] o]t Ak ol gk # w2 424 H(Regulations
Relating To Sea-Water Fisheries)ol| &]A3}o] o] 1141 o]
Fol AefjAH, st sEH T H 9 Al Al 3 b o
Sk HEof whet s of o] He]Hh

i
)=.|=:“

Table 2. Research vessels of the institute of marine research (Source: IMR)

GRT Built Cruise
Vessel Features (tons) (year) (days)
Norwegian Exclusive Economic Zone
G.0. SARS Pelagic and bottom trawling, plankton sampling, CTD/rosette operations, 4,067 2003 223
towed body operations, hydrographic operations, water sampling
Norwegian Exclusive Economic Zone
Advanced acoustic instruments for fish detection, echo integration, gear
Johan Hjort for operating bottom and mid water trawls 1950 1990 295
Gear for plankton samplers, CTD, lowering probes, water samplers for
environmental observation
Norway ~ West coast of Africa
Dr. Fridtjof Nansen ~ Support a number of bilateral science programs between Norway and 1444 1993 284
West Africal countries
Svalbard Islands ~ Bergen Seas
Haakon Mosby Scientific programs and education of students in marine biology, ocean- 701 1980 276
ography and geology
GM.Dannevig ~ nstiansand ~ Halden 171 1979 142

Fishery and ecosystem research
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3 FR4E A4S Rk ol I8 915} AR
QAT LGS 71 25h0] o] B F3 AR B WS o
gon, o4l mUE RS B AN ol 3 Ul o g R AT
2 9% QLES A 282 A Ych W u] W HFP (Healthy
Fish Project) & 53 Q1% 24HE-2 A28 4 Q=% 0
wl, AN AEEE F3 A AAE Este] wmeist
W e EE BEUAS FEYC QY w02 wEgolt
20114 5 +249 F A%, 72 5 ALS A2k 244
o] 14 = .

oF. 53], Qlo], o], o 9455
&

Met 3 LE{2l(Ship for monitoring)

FA|H 0 2 AT ATF I ol BEl o I8 ol Bl F
A7t 751 ek 19804 K] FHHE SAEAUS] F2
3 UAE AU m2elolt uATE S Aelsue)
F042 AP 9T, ge] 43He 2kt BelE 5
) ShepyE Aok WEEL FATHAY BEE SIat A4
sho] pettr. w2 9lo] SfopATAL FAHALS 5]
Mo 2ARo] FAAY TelS 97 A2 2 T, o
2 9fhA A AT IAERS o ik, ofefFt Akt
UeElBE Sl ol slyael ely 2l v 7| Tl
w2 sfepe] 4] W, A AUFE HE, FAAEAL A
29 2Y3to] ORI} 25 BHULE ol 2AE 3 A

Table 1. Norwegian fishery regulation

i

dholli= St gA7| & 28511 o] & S8l AR, o/t
o] =27], AgEEZ 5 AA7te & W E gt Handegard
etal., 2012).

ARG 7Y S8t A AR S AARE Y
gkl A7|1F MEe 2ofshr] it Am A A AJEAL
AR E F guof gtk 2AML i<, B E, =
FAMYEAY AE AFHE Fol s EAS] A, o FA
o] 371, FA|, A7 E SRt B3t - SupEA|7]
o2 83| 2AfE S FHAR] ol AR E EjIgitt. o]
o ZAME AT Al of] oA A4t EHES 35, IMR
9] 20114 & AutzAlUd4E= 2,269Y0|t} o] 7k2d G.O.
SARS+= HiEFA] A ol 4] At 2239 &5, o] 7]
b5t A, Al A+, EFAE MERAL CTD RAFY
L= =33t Table 2). T3 812 &~ H|(Haakon Mosby) &
2HHLE (Svalbard) 3192 £ 315H = 2 o] B2 HA|(Ber-
en) 51018 THaFshe, AR A7k 2762001, Skt
A7 AT B8-S 915 AMow B
o] gtof|, Dr. Fridtjof Nansen$ &= 7jRF e Al=-3} & 2l 510] 2}=
aff o]2]e] A3l ofz 2|72 S Aol A ABAIA AHY A
H Atoll g, A F S} U= 284U 0|tk 53], =2
o] o4 FAXIRI et A=< ol 4] Johan Hjort% o]
OafiA] AR} o] F A1, o] AR AZF 295U 9] U
£ Ho Fr} S5 7| 53H(Rong et al., 2006). ‘=2 o] 2]
FAMY A FAL SR, HE 7] A F[aL 4=EolH, o]
of v]al| gh=2] ZAMIRF S5 Y4= 2004 o] sFE A zl= tf

% o

2

Title

Contents

Ensure sustainable and economically profitable management of wild living marine

. resources
The Marine Resources Act

Promote employment and settlement in Norway’s coastal communities

Harvesting and other utilization of wild living marine resources and genetic material

Promote the profitability and competitiveness of the aquaculture industry within the

The Aquaculture Act

framework of sustainable development
Focus more on how the enterprise is run rather than aquaculture ownership

Introduce the right to transfer and mortgage license

Ensure food safety and promote health benefits, quality and consumer considerations

Food Act

throughout the entire aquaculture production chain

Empower to take any decisions and measures deemed necessary to ensure implementa-

tion of the provisions

The Animal Welfare Act

Animals shall be treated well and not be subject to unnecessary stress and strain

Animals may only be kept for as long as it is deemed proper to the animal’'s welfare

Prevent, control and eradicate infectious diseases in fish and other aquatic animals

The Fish Diseases Act

Exercise the necessary care to ensure that there is no danger of infectious diseases devel-

oping or spreading between aquatic animals

Regulations Relating to Sea-Water
Fisheries

The term fish includes echinoderms, crustaceans and mollusks
As regards fishing operations by Norwegian vessels, the regulations apply to waters under

Norwegian fisheries jurisdiction and outside
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Fig. 3. Norwegian salmon production and antibiotics use in aqua-
culture (Statistics Norway, 2012).
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Fig. 4. Total number of Norwegian fishermen and operating mar-
gin.

1o

ot GA| AlSE = AR 2] Hiol2| & e A A
S gojme|al, 2n|Rke] o83 ARl 7] o, o] 2Rt
ulolz|2 peloh 7145 WA 27180l AR o143
CHLyngstad et al., 2008). BAl A4 (HVI, Norwegian Vet-
erinary Institute)”} 02|13+ HFPE 3§ 5h= =3 7|3o] ¥ o],
7} o] wiolz| 2, vig|gfo} WAl Zds Foff QPR A
2 Ao R Sk fItt AFARYE S =R ek (Maroni,
2000). HFP<= 4] =ARZ-9] Aol e} A5 =335t &
o] Fo] B2 Ak Aol iRt A= o Al
ot} le2glo] T8 F4] pEolFel Aofo et et AA
ARl AEAS-E ol HuAE A5 ko] 22k (http:/
www.nifes.n0)2 2 7314 Pom(Olsen and Hellberg,
2012), o] HILA= =7h AR B A 29F NV Ao A+
0] Aol Tt RS EACH

HAIAFENVD = 71D 5, AR F 2 A= of Flal,
AU Y-S g@dsk= DHSOA € T2 =35 =4HE
= HYEFs] AAA Hiolg A W AR o] WA E &
IRt} DLSOf| A= Ak Blof 2] 2 9l 2 of et A5
off v Alg Ao, fRAF MRS ARSSHA] §h AL wHlE
Sl e AEEC] Hold F55 skl QP Ak
AHdE Wk A5 333t DHS= AR g A9 A
A, Al oS, Aol BE AFE Fske], AdS AA

sha1 o) hgat A B dhk AR Hholei,
AR AR BUE s, GRS A Gl
SAMIEAL Y 24 o B SRt DLSE 44HE
AL Aol MR AT o 2 WL v
She AT Al 5], AhReiE adE 4 g vo|
B2 WS Telstol GFAARo] ek P AehS v
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ARRE &4 WA A oln, 712 Y4 vl e ot
sleetel 242 ofF AWE EA|57]o| 7k 3lth(Holm and
Jorgensen, 1987; Liu et al. 2011). ZFAz] 8] U £J3f A=< of
H|5lo] Z} o] F 1 vio|e] A, vhe| 2jof whAI 7S E-5f] S84
AHEEFS 7129 10% v|YEO 2 )& A F L, ZEAE 4
3 Aojo} Lofo] AkEES 360%7HA] F5Jch(Fig. 3). 3=
H| 23 ofAJo} 2ATS TRl 58 QM5 o = QI
Aol FUE7] 912 vkollA A717F dFAlE sk
17100 oA 2 HA} UehbA] A o] AshE=
o] Wt} | 5ol 7|FH3t 59 HURle R dfjute|] WA
4 g afjute] LAY o2 o]y Aol alo] LER7of o]
of -3 4= = WAl7 1 Aol Hasirt. o] Hiof k=29
o] NVIo A tfagafar B 02 1%t ulsf 7k do] AE3s}7]
of olof tir| gt AF7REE A& 0 2 7] Folt, o] =, et
= B selo] w1995 A 22l e Az el
ARIL 22007 12 S EfiQEsl ol A A S B ujo] Az
E5 A Qe el FAAel 2 WaE et glrhRho,
2009). B0] 7 AL o] Ao o THo] A
o2 QIglonk, A BT RS0 R Q7T A
AN AP AR SRl e cul 7] s,

LA AJAH] JM(Short Chain)

=2 9fo] o dQla== 1990\ dtol H]sh 2000 20,075
O 2 9F30% HAaFom, o]F AAFL FolE5l o Xt
= OF 19F 33 ool Ggtet. oI+t kg 3f Al of diulgh
o] H] B AFE3F A|AE A5 55 Tl A AN B
A& TUHAIA, FAAG7HE FAE] o] ol&S o dh=
SA5kaL Qth(Statistics Norway, 2007). 1980 tff 31} oF4]
o]7}e] o]efo] 4 @ H|-G-H t} BA| LEpd o] %, 90T ZRER
Bl = TR H] 0] 9] o] v]go] ¢Fo ks UEh 7] AL, ©]
$-20009 720049 o] &0 TR S-S U7 A2 ¢
o, ofqle] 7} 15k 53T ofsk= Hojzl 2000 FHt
o]0z 0]2]&-E o|F Kt okl AHE A3 th(Fig. 4).
FAHE 2 Ao 3lQlo] ARTITHA] A o® worgt
Sz o A1 g stof| 35t olE dAte] el &
e kS shaL Qlnk o]= A AFA Y A A EE 71 GA
Sk S AR} ol A it o) AR 2R TS Aol
t}(Maroni, 2010).

A Qo] wol Fa gk oAl v] = g3t 3 QA9
IS 7 A A "ot e 2ol A= AT o] H ] A
3} 7] WU E Qe g otE B oldQl dES AA EY
4= A =Tk 20417] F8E e 2 Qo] = EjEE A o] A
A2 2 st A= 2{o] 7Rt FAAES 25A |
tHOlsen, 2008). o] 2|3k gHgstel] Ej&d A A|AF(Triplex
net handling system)©] 2| E|o], o] ML} =& &2 15
7] 2k o] 7153l F th(Thorvaldsen and Ellingsen, 2012). ©]
gk Aol 49| o] =2 o o) o2 SHA|AL =

2wl 32 to mo

E3

i

o] we]=]o] oY ETE O & o]F5le, o]F B 4 51
Al I} SHAAIZES AA EY $= = @5 A4 (Short
Chain)& 53t} Z|Lolli= Abgho] FAlol #SE8HA] ko,
SFolA AFER AR 3, oS e o' ek
FHIHE 2 A AFI ] 55taL

ghare] A E 1097 AF DT 20%, oAUl
31% #aFar, o] &3 of gl = 3prt AdtE o] o] YdlF
65A] o]4He] =019 H|g-0] 40%Z ol 4lTt. o]t 4241 A
%A S5 Slal A A ] Zdo] AAgH Aot} o]
of 27Holl wE 7HA A, AR e o2 Aakadio] A
&£ 07 AFataL ol7)ol, 20| Al A RE /57t
A o] A S S48t AH|7F £ AlAF o] Ht

a4 =2

e

re
x

ol A= 1980t it = gllo] s AT AR
5t7] f1ek == fo] b Ak dejnde] £
o} le=9o] o ARt e o] Faidd
ST VIS ER AN S B YA A,
S}, At 9 el A = ASE AR cle A
- 19801t -k e 2 o] Ak 97] S5 sl 4
A, A7, BRFATE s 22 de|nEe v
7t o] g.ofek 4= gtk AA, s E Sote 2APdgAlS &
of HFA A A U E Pt o xS A AT
B ot} sl Febd i AR O] AR E Al EHA AFSHAL
7FetSieh. =4, A s 9 sl Aol tulste] o] wf
olg|2, whelgjol WAl S QI3 AT AR ZRAE
(Healthy Fish Project) & F%I8to], A AHE-FS 2| dgt
o7 Fo|al Hoje} ti+t 5 A olFol tigt FA7 s
AEste] 173k of 7 AFES Eele AVIE vHARC A,
ofRl k=g 5} Bl of Y QI o] thulRh As-5} o} f | A
I FAIYE Y RS e A B RE 5 F
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