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We developed an ecosystem indicator (EI) for the coastal and offshore areas of Korean waters. One of
the major scientific challenges of this undertaking was to translate broad policy statements for ecosystem-based
fisheries management (EBFM) into practical terms. Fish reproduction potential (FRP) was defined as an
EI to describe the reproductive probability of adult fisheries resources in Korean waters. The FRP was
estimated as the ratio of adult fish composition to total catch, catches (in metric tons) by species and
by ecosystem, and fishery effort (in horse power per metric ton). The FRP indices of the East/Japan Sea
Ecosystem (EJSE), Yellow Sea Ecosystem (YSE), and East China Sea Ecosystem (ECSE) began to decrease
after the mid-1980s, and the current indices have decreased further, at 0.63 (EJSE), 1.22 (YSE), and 0.68
(ECSE) index points compared to the indices of 1975, when similar catch amounts were recorded. Lower
FRPs in the Korean marine ecosystems were the result of higher proportion of immature fisheries resources
in the total catch. Because this kind of ecosystem-level indicator is thought to reflect scientific approaches
to EBFM and to provide an important tool for assessing the current status of marine ecosystems with
respect to both quantity and quality, more EIs should be developed for Korean waters.
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Fig. 1. Dotted lines denote boundaries of three marine
ecosystems in Korean waters. A, the Yellow Sea ecosystem;
B, the East China Sea ecosystem; C, the East/Japan Sea
ecosystem.
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Table 1. Minimum mature length (cm) by major 11 species in Korean coastal and offshore fisheries (NFRDI, 2005)

Species Scientific name Minimum maturity length (cm) Remarks
Hairtail Trichiurus lepturus 26 AL*
Sharp toothed eel Muraenesox cinereus 28 AL
Chub mackerel Scomber japonicus 27 FL
Filefish Thamnaconus modestus 21 TL
Anchovy Engraulis japonicus 9 FL
White croaker Pennahia argentata 20 TL
Spanish mackerel Scomberomorus niphonius 78 FL
Common squid Todarodes pacificus 20 ML
Jack mackerel Trachurus japonicus 24 FL
Red sea bream Pagrus major 26 FL
Small yellow croaker Larimichthys polyactis 19 TL

*AL, Anal length; FL, Fork length; TL, Total length; ML, Mantle length.
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Fig. 2. Annual variations in total catch of three ecosystems
in Korean waters, 1975-2004. Dotted lines represent total
averages.
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Fig. 3. Fishing efforts (Hp/ton) by three ecosystems in Korean
waters, 1975-2004.
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Fig. 4. Variations of annual mature fish rate (bar) and catch
(square) in Korean Waters, 1975-2004.

3]
7} AJoinlg o] ok 0% o]AFol A @ Aol9} WH K,
2 59 Adojnl-g A2 Qs 1980dd] Rkl

FOoE A }%lﬁ} 19801 Y] Fuk o] F 2ol FHoR
s Aoful g F7E oA 2F3H Feshs S0tk
A EN A 2] Adojulg2 19761 oF 65%A o) Ald HAast

Z nFo] e o] 3] mel WststAt 1981
Al

30-40%

Ay wE rL _er

2

oﬁ‘,r
-

°



28 0123 ol 4)

East/Japan Sea ‘}

8

5 8

8

[

8

Yellow Sea

Mature fish rate (MR, %)
8 & 8 8

o

8

8 &8 8 38

0\;‘ Lo I 1t
1975 1980 1985 1990 1995 2000 2005

Year

Fig. 5. Mature fish rate (%) by ecosystem in Korean waters,
1975-2004.
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dof Hl&9 Az Qlste] AR YA o] AT}
19901 At ol &g} Ao} nge] tha FBI= = ey
o g =g 7o F7I2 AR PG A& gishe F
AE Bk e eAIE 197535 1996\d71A] o] & gk}
gojulgol| Aol mel FAABAF o] FH5HA A3t
F3L, 19961 o] F HXA| 9} 2 Hoje) Aojulg Z7hol me}
ik &St FARo T A} sV R o F e
kel 7Y F71E FAAAAIE o] R3] te FFoluh
npR| gt o 2 G A e A= 1980 3] FWR] oj 8l gko] o}
g vk Aojulgo) X&AQ) A= A AtE o] HPA}

E FABIAT 1980 FUHRE] o] o] FyldE
E73aL Aoful £ Aot o] YTk FUt= Q3] A
AAAEo] At & HIAA AAE ol

il &

-2t Aol 195330 A - TEF ] e
1954378 FA1 A< ATsfojgdol AFEHA 2 1960 T
DA ol271&9] T4, 28 Auk, o)Fe) myj SO
18l o] & gFo] oF s3uk Eolrh. kAt 1975 tiF A9



@5 4

ry

E Rz v, PN So= ATsolie] 27
Aoz NS, o FL FUkee of 1208 B 7|55
Atk oA H (H, E, vhE g A5 Sohst o=

7lgd e 5o = 1986l o 1708 B FHax| =
stout 11 & o] H e T3] AlRFsle 20040 oF
1105k B& o3ttt o FE2) Aofulgo] 80% ©]4o]3
L ofg ko] Ht 20040y vl 197538 VIEA RO R
At o] g 5 Qe Aol g, o] g, 1) o)
=EgSs o] gste] AR A AEQ A A YA 24
(FRP index)E 7)&ate] 23 AeiAEE Poj5o HAE, &
FAANELE AES FAsA, HAY A AP o)
19750l W3 Grp} 27} 38 RS ERE s

SEvet dosiolde] ol g AuAERE TR 9
AA ALE FAE IAR WA LRk YutE A=
2 FEsith By g eiAle] i o] g 3ol TRt 45
v, SR 6snlv; B Aoz vehg WA ojFake] of
70%E A 3FH .

Ao offieE e ebd w of A Y (B, B4,
kg ) S A o b (Hpye o]-&sh} 2 AfoMs o
et & FEnks o] 838 ks &, & ojd =)
9] 2748 7 Hste EY vl (Hpion)S o] & =g Zo
2 st AL AFE FA s AHS-EdTh

S-Evkel A2s) ojFE 9] Aojulg, ojg}, zela of
=S ol8ate FAN AAAYLEL FI A A} P
Al AZE 1980 T Z=WHRE] 7hAE) AlRFekS]ar, gall A
HAE 197040 SREEE 343] 7asty) AlAEgg 1
ol Ty} dAZsoiYgol 1980d) FHF oF 1707 O
2 o8 a1 7158 JENIIAT A F 8 Az dS
ARHE W o) ST FostA] g wjAdo] v o] oF
80%F XA 7] ol AN A Ao gk Aol

!

gk A
1980t} FHt o] & ojF o] The ALHe & 8
HlAdo] @Elo] Atgtel Fojgt = Sl Adojrtdege 71l
FAEAR 7] WEolet Azt

T g3t ARTell e Al A Re] 3Rl Pauly®] o]
AT F AT (FIB index)E T 38ke] AejA o] WE-g otst
I Stk o FHFAFE dxd oy Al YIS
o] &3t} FA T ejvke}t A AEA, & T, 33,
G AE A2l =88 JUDA (Zhang and Lee, 2004)9} o] 8
#ZFS- 0] -85} Pauly et al. (2000)2] 91U TF3 A4 (FIB index)
o H&3 A A G AH A FES S
AR g A e A3 dadte Aog veht
B AFAX 48 AR A R vzt A T (Fig. 7).
BARE B Aol A S AN A BE A A
A o JEJAFEY A YElgth i FAFE FA3)
7] i E AEE Hojal el ek AR Badd), 1w
g A=TE Qe At Holxd HlE JHEEte AT St
R B LA FtelA Hol B F3E e A

(63

o 1o

rom

3} el A o] ZHA A YA A5 29

02

04

S

06—t b
195 1980 1986 1990 1985 200 A6
Year

Fig. 7. Annual variations in fishery-in-balance (FIB) index
of three ecosystems in Korean waters, 1975-2004.
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