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Maturity and Spawning of the Olive Flounder, Paralichthys olivaceus in the West Sea of Korea by Su Jin
Koh, Tae Hyoung Roh, Dong Hyuk Choi, Byeong Il Youn, Maeng Jin Kim' and Seung Hwan Lee* (West Sea Fisheries
Research Institute, National Institute of Fisheries Science (NIFS), Incheon 22383, Republic of Korea; 'East Sea Fisheries
Research Institute, National Institute of Fisheries Science, Gangneung 25435, Republic of Korea)

ABSTRACT

This study revealed the reproductive biology of the Olive Flounder, Paralichthys oliva-

ceus, in the middle of the West Sea of Korea. We collected samples using stow net and drag net
fisheries in coastal waters from January to December 2023. Monthly gonodosomatic index and
maturity stage results showed that the spawning period was April to June for females and March to
June for males. Females grew faster than the males. The fecundity ranged from 90,387 to 994,658
number of eggs, and the relationship between TL and fecundity (F) was 0.01TL%“%%® (R2=0.2862). The
gonadosomatic index (GSI) exhibited its highest values in May for females and in March for males,
coinciding with the primary spawning period. The total length required for 50% sexual maturity was
determined through a logistic regression model and the females was estimated to be 49.4 cm and the

males was estimated to be 36.5cm.
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d A= 7}Au| & (Pleuronectiformes) ‘g x| I} (Paralich-
thyidae)ol] &3l= AAAQ olFE Sgvtel A AL, &2, F
YA, G229 $4 10~200me] Aol AAlse, 22
oJFet AAFE Holdtta A Uth(Kim er al., 2005).

YA = SHUEE R B2 F7HAE AgHez 7t
A7} Eob 8 FAAYECRE o] HI o, &AL 2
Yol &5 A Bt APt Sloh. A3 (AHFHA], A
712, FREE, AREE) X7 oj¥FE 20109 L
6,0359 Eo|lom, M} 74ste 3,000~5,0008 HE=2 of
gFS FASHL JUTH(KOSIS, 2023). A= AAAL 2
T, T, At B3t ol 2 o EH, a7t =of

YRR FAT XS A 5H 01%0ITH(KOSIS, 2023).
YA ATEFS AvRw, ek Agteld s o

A2 A 9): 147 (AR ), oY (AT AT L),
258 (SAFATY), 29 Y (AT ATY), AR (GFFALTAD,
o5 (B FFAATAD
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A 9] 274 (Huh er al., 2010), 3] &3 HiohE54o A4 s}
L Y29 44 (Choi er al., 2011), T3] FAA LTS 9
92 HE 27 A 2AN(Yu et al., 2023) O] UL,
=9 AF2= FF HFHY X thgt 4<% (Todd and
Thomas, 2015), @X¢] AXZA A4 AA 7§14l (Stephen et
al.,2013), 42 E5 fFF 3 A2 g2 443 &=
(Michio et al., 2007a), Y2 EXejHF ot UE 152]9
a8 A2 9 A& 7 A (Michio et al., 2007b) S-0] 191},

o]Fo] At ejo] B A= TY WEAE olsfst
ALF H7be f3 ARE AT et YA Fadc
(Coleman et al., 1996). 53] AF7]et <A Aol et =
L Al gojats MAS BRIt AYAEFS 23 A2
Ue ohFdt AR (Fa ojgar] A, A A Y Al
374 o8 At 5 utHsked F8% setd e do
(Sadovy, 1996).

A A A 71$RstY] gFer AL oY 5
2 Asdt 7)&dd T ooy Wy
| &34 Wskstar glow, ozt HItE <l
o] AR Wz Ja 9 ARMEA, BAFY] 5 BESH &

HoAr

o
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AA7E BA Y H th=2A v 89 ofy g} (Cardinale
and Modin, 1999; Engelhard and Heino, 2004), 7} 3} At
Aol nx = Qe e soF itk st 9lth(Zhang
et al., 2000; Dominguez-Petit et al., 2008).

webA &2 A Al AdelA AAlEe gAlo tiEt =
W Aot Abgto] B Aqts AFEE AdHolrlo] siddE &
A Bt vlRlsh] 93 2AREA Hd) F
ol Ak A9 ST, BALLE GSD, W, BB

2 FSE 5= WY 243t Al SRAG G Hs

al
=

Mz W gy

o] Ao AMEH YW= 20239 1€REH 129714 A
3 FRAGAA T AT AT ofholl 93l ojFH o]
AL ez EAsH%h(Fig. 1). 92+ AFAAA A
H2 & (total length, TL) 0.1 cm, HF (body weight, BW)
£ 0.1 g7HA] &A3ta, 3§35l A4 5T (gonad weight,
GW)Z 001 g7kA] S48t A2 daaygs wast
7] 93 BAl4e Zr)er A Gl A7) T& SeteE &
et al, 2 EHS 53 v EA (Immature stage), 5T
Al (Maturing stage), 34T A (Mature stage), 244 (Ripe
stage), ¥ I 3|EIA (Spawning & Recovery stage) STHA|
2 FEste] BASIGAIT, 21 RE fAY AsdAE W
Z 9 (Spawning stage) S F7130] 69 A= FHFFATE

Latitude

Latitude

NS 2Re] U FAE AL HSES} AALE
2 Z]4*(gonadosomatic index, GSI)¥] ¥W¥3E EA314 1,

AL FFASE T AL ol g3tk
GSI=GW/BW x 100

e gy S A st da dRE
Hof| 24A17F AT & 247 Al=sto] 70% G2l A

shqith 22 225 AZs7] Y BALE 5mm FA
2 ddste] 28 wEen, getd dHyo o8 FA
5~6 um®] AH-E AZ3t &, Hansen’s haematoxyline™} 0.5%
eosin® 2 Hla FN et e A7 S
ZAo] gl A&t HAY daol diste] &5 (Bagenal
and Brown, 1978)2.2 3} t}.

Bouin’s
£
a7

F=(A-B)/Cxe

A71A, Ae Fa FF,Be da FHEY ¥ Ce da o
5o FF, e ColA Ad o Fro|th

50.0% AZL 7|2 FAEHE Al7lel 5 ol A
£ Bl At e AR Hi A5 A9 vEEA
sPon, A7) St AR A5 vEs T F logistic
curves F3l 50.0%,75.0%,97.5%2) AR F43A.

Pi=1/1 + e~

o714 P A FANA G A5ulE, Tl AZAFY TL,

< Aol
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Fig. 1. Sampling area of Olive Flounder, Paralichthys olivaceus collected in the West Sea of Korea.
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Table 1. Size range of the Olive Flounder, Paralichthys olivaceus in the West Sea of Korea, January to December 2023

Female Male
Month Total number
Size range (TL, cm) Average n Size range (TL, cm) Average n
Jan. 104 23.7~64.8 51.8 35 20.8~65.4 453 69
Feb. 85 37.2~82.5 60.7 35 39.5~72.2 54.1 50
Mar. 151 352~76.4 55.7 69 38.8~75.7 54.0 82
Apr. 30 19.7~69.9 52.8 21 43.0~62.5 51.7 9
May 191 27.5~80.9 60.3 129 21.0~72.1 50.6 62
Jun. 98 25.5~72.4 579 61 23.6~65.0 439 37
Jul. 122 39.1~70.5 52.3 54 28.0~64.1 50.6 68
Aug. - - - - - - -
Sep. 14 58.3~70.6 65.0 11 57.6~67.2 63.7 3
Oct. 91 34.1~66 4 520 38 31.2~62.9 48.8 53
Nowv. 68 38.2~69.4 530 36 43.6~64.0 539 32
Dec. 222 22.0~71.2 40.0 112 21.8~70.8 355 110
Total 1,176 19.7~82.5 53.5 601 20.8~75.7 47.6 575
8000
731' I"I' *Female =
7000 BWs= 0.006TL31372 o
R® = 0.9513
1. x|_ _._é'! 6000 - e "‘
G BW = 0.0094TL3022 s
2023 195E 297K A FRN AL g A F seop ST
- - - = B
ooz ofdE YA LIT6AAE 4% 2 4R 94§ ool
L 6017} =2 AR W 19.7~82.5 cm, B 53.5cm9] 2 B il
[==]
718 B9, 39 HiF AL 557cm (n=69), 49 Ho AF S
2 528cm((n=21),58 F+ AAL 603cm((n=129),6¥ I
1000 F
4 AZL 579cm (n=61)°]gleH, £H X 57544 =
0 i i
A% Hel= 20.8~75.7 cm, Bt 47.6cmo| 3L, 3 Hat A 0 10 20 30 40 50 60 70 80 90

o
A2 540cm(n=82),48 Hd %

AZE 51 7cm(n=9),5¥ ¥

o+ AFE 50.6cm (n=62), 64 B FFE 43.9cm (n=37)
o2 yetgen, dul= 1.05: 12 gAY Edv]Eo] A

Hoh #8tth(Table 1). A& A5 7He] A4 A
& BW=0.006TL*"*"?, 5732 BW=0.0094TL*?" 02 %4
=9l 293 oF- 4 AR AF 2o AR ARl AL 27
Bk oA Aol 2 Ao ekttt (Fig. 2).

2. Ak2t7| 2y

9A) o) Gsio] 9 WstE BT da 195 AR

obpom, 9ol 54602 71 e e BYT, o|F 6U
3 Wold: AgE Holtht, 10

B 34

4 0.802.2 7H&+

i

o

we grolglth WA $719 GsIo) U WskE BT A 1

AR A% Bohgo
495 Wl Hgolq]

92 e 2T (Fig. 3).
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Fig. 2. Relationship between Total length and body weights of Olive
Flounder, Paralichthys olivaceus in the West Sea of Korea.

g2 A PALE AT o7 wAS AL, g
Aol A vEg3E 27] GRAZE 7HX ™ AZ2E YA
£ HEZEgotso] dut FRA EFAFAT AxF %
22 vkttt 271 4719 dart @43E 7] AZste
g2 2dUlell A Ha 3 90~110 pme] GEAZELS A E
Aol tfgt 3o Hlgo] A Huoh e L3 WA A=
°l°l WEERT AR AZoA FH Q7] GRA|ZSO] &
F5ich (Fig. 4A). v]& QAN FsTA = A%l ot
o] drEAZSo] 4Aste]l & Az dA4
oA BAde= HPH‘RM Alzde] 25 ¥
gz o] FHEQL, x| ZF0] 2HE LSt
(Fig. 4B). o] % AxdA oM = daag W S8t

2 oro 2 rgIL
B x
£ o2

g g B
3 N o2
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Fig. 3. Monthly changes in the gonadosomatic index (GSI) of Olive
Flounder, Paralichthys olivaceus caught in the West Sea of Korea.

€ SEAESY AZAEF0] v TS HIUL e
EPASH "o, A2 Yo fRE S H7t
SHE U (Fig. 40). DA NA = i Y 2549 2
7] GEAZEN GSFHAZEE YYA AT 2 A=
o dHo) AA dov, AELY fiFEe A
FTE o|FojA|, o] 5 Afolofle FEAY S0 AR
Tk (Fig. 4D). % X SFDA M= it & JE dEA =
o] H3t 9 F7F WEE AT (Fig. 4E).

Y2 eA9 HAAE R 2, Hae s
Az wet nsdA, SE5EA, ST, GSTAL Y
A, F QL AEEA eBAR 2 4 AU vjsEA
e ool e FLAEZSo] F2 BHEHoH,
ol o] A=A tiREZ AAFFIL AT (Fig. 5A). 7]
& QAN SHTAR AT w2k AT YR
TE7F AE FAHEA dREY A2 ARAZEE A
oo, LAz B35 HAG Azdo] §5H ARAZS
o] += FFH 3 (Fig. 5B). o|F A=gA M= &4€ %
& & Ul H-E @MoA 971482 vheshe AAZS
< B 5 AT (Fig. 5O). gsDA M= g F&

32

ofN |

Fig. 4. Developmental stages in the ovary of Olive Flounder, Paralichthys olivaceus. A: Ovary of the Immature stage; B: Ovary of the Maturing
stage; C: Ovary of the mature stage; D: Ovary of the ripe stage; E: Ovary of the spent and recovery stage; Og: Oogonium; No: Nucleolus; N: Nu-
cleus; Op: Ooplasm; Yv: Yolk vesicle; Fl: Follicle layer; Zr: Zona radiata; Eyg: Eosinophilic yolk granule.
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Fig. 5. Developmental stages in the testis of Olive Flounder, Paralichthys olivaceus. A: testis of the Immature stage; B: testis of the Maturing
stage; C: testis of the mature stage; D: testis of the ripe stage; E: testis of the spawning stage; F: testis of the spent and recovery stage; Sg: Sper-

matogonia; Sp: Sperm; Uds: Undischarged sperm.

2 ol H-E @Al A “Isl TH7EE UetdlE BAER
AHAA e (Fig. SD). DA NA = Ao & Wl A&
7b 47 yEha ZAe HeEs #3d 4 o (Fig. SE).
B3 A EdANAE B F AE AR =53 9 F7t
A (Fig. 5F).

A9 Ak 9 Hste SAwEy =A% 43S §
sto] njsA, 597, A, S5 8 | IE5g
A SAAR T2t Z45AT (Fig. 6). A A= 147
B 39714 s % F5TAY AR 48R E 5 L &
SaA 9] A7 EdsHAT. 5E A5 s 7H1117}
—7P§E-l- 6"l SsTA Y AA vl 7HE w3, 7ol
W 5 35 AT 2¥EkAh 94 129744 BE AN

A7E vlsdAZ et et M3 SRl 2 s=
AR G219 A= 4%01]/\1 642 et on, 47l

5~642 FAEHAG. A YA= 189 vis, F5 £ s
A AA7E 2@SHAL 280l S AsDA A A
A F7rskR e, 34 Y & TAY AATE @53 4
E57H 647HA SsdA AAEo] 57}§Ei 6ol gsTtA
WA 9] Bl&o] 7MY w3 TERE At & SEGA A
7t 2R, 90U Y 1297HA] BE AR} vjSEA R

100% i —
75%
3
50%
) 5
=
25%
9
<
g
5 1o0% — —
=
=
[
75%
)
50% E
25%
0% —

Feb. Mar. Apr. May Jun. Jul. Aug Sep. Oct. Nov. Dec.
Month

Maturity stage : [J immature [ Maturing [ Mature [l Ripe [l Spent_and_recovery

Fig. 6. Monthly changes in maturity stage of Olive Flounder, Para-
lichthys olivaceus caught in the West Sea of Korea.
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Fig. 7. Relationship between fecundity and total length of Olive
Flounder, Paralichthys olivaceus in the West Sea of Korea.

itk Mk Ae) Fielele] 2 R WA A
71 39olA 6Holn, 2ATY| = 4~682 2 A

2t

[

w
Hel
4>

FE AR7IE B ] BHo] gle dsAE
of &g Afstdtt. A 2 (F) 71 A AL
o= AE HYoh(Fig. 7). Fa T34E 9038770, ) £

L 994 658701 o™, B 3684787001 91t} 40.0~49.9
cm AZAF AZHSE 4413700|%1 00, AAAFo] #
2 Z&47F Z71540] 70.0~799 cm AZAF At T
8

(B 0240 mm)P o™, FETA A FH ] M= 0231~
0.463 mm (B 0.327 mm)o|th. A& TA oA 0.425~0.655
mm (B 0.546 mm)§ 1, A=A A= 0.724~0.914 mm
(B 0.814 mm)E Ve 53] mhet B o] Hap ARl
(Fig. 8).

4. g=3y
A Ao ASAdE FHs] A8 AR FAHE
4~6U7HA] TEDA o) A Fol Al Fofste Ao
9.1 4
q

FAst A £E BlE&S AT (Fig.
T 50.0% J5A%F

S22 77t 54.1cm, 65.3cm= UEFTH =R YA &= A
7191 3~6¥47HA] A&AA Y EE H&S AR 23} 50.0%
&AL 365cmE UENFOH, 75.0%, 97.5% &AL
Z+7}F 40.1 cm, 48.5cm=Z YERG T
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Fig. 8. Frequency distribution of egg diameter of Olive Flounder,
Paralichthys olivaceus in the West Sea of Korea.
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Table 2. Absolute and relative fecundities arccording to total length of Olive Flounder, Paralichthys olivaceus in the West Sea of Korea

Absolute fecundity (eggs)

Relative fecundity (eggs/cm)

Total length No. of
(cm) Mean Range Mean Range specimens
40.0~49.9 209,576 90,387~330,662 4413 1,826~7,157
50.0~59.9 220,432 108,898~439,264 3,892 1,897~7,886
60.0~69.9 342,982 164,736~854,566 5,201 2,683~12,567 12
70.0~79.9 603,436 317,471~994,658 8,457 4.428~13,738 5
o o} (Kang et al., 2012; Hwang et al., 2017; Choi, 2022; Choi et
al.,2022; Roh, 2023).
GSI #41 e £=HAE Bl Al SR A4
___________________________________________________________________________________ oo W9 AL 4e6te Aol WSl ]
: | = AAsgol wet okzte] Afol7t YUARE f-2iket dafet
i —L% o AA 4~6Yo] FAREZ|IY], o] o] =22 14.0~16.0°C
| olgtxl B 1 Th(Kim, 2005). o] AFA HX| | Atety]
! ¢l 4~689Y Aol AFE BT 23 SHNSSFAE 2
! (www.meis.go kr)®] #EZX2E &elst A3}, 20234 49 ¥
E Female o+ 8.2°C,20234 5¥¢ B 11.2°C, 20234 6¥ FH 152°CE
£ %% = i . o EAY AR 22 72~178°C AR AL FAHAL
B - ] - o, A& At 2 AE T A Bln A7}
(5 [ 9% Ao g waEnt.
A7) Feot 4ol gA19 GSI7F fadteE AES BEAE
----------------------------------------------------- dl, 490l 8" JA7F Ao =P ou 39, 59
» C Hg Hot Aol Agl7] fEe R Amdth Fa FdE 1
| — 365G'm At Aol A AR F29 AR 5YA ?%E FA =]
| _ —a AL (Yu et al., 2023), Y& 55 B0 G S A0t 0]
i : oF7| A (591 38°) A A P& 4R|E 59olA 9¥
I 2 mokon], GSItol SUolA 74 Ate] Huze| Y3t & F
5 : Male A3 rasto] FARZ|E 59ollA 7THE E 8T (Michio
b S etal.,2007a). B A& F5 HjF Lo ol HI A (F9 41°)
0 20 40 60 80

TL(cm)

Fig. 9. Relationship between total length and group maturity of Olive
Flounder, Paralichthys olivaceus caught in the West Sea of Korea.

oA &AL F A% 53.5cm, +RAL FHF AAO] 47.6cm
2 dHo| #ARY Hd Ao Fow, 14 HA: oA
19.7~82.5¢cm, 5% 20.8~757cm=Z gA o] £AET ok &
gk Aol A 2hske T ot A o] PollA] ojF ==
YX= #ARY 4R @& A veEtgt. vt
As o] &7FAm, A 71|, E74Ake], Bt 5 o 7R
& olRoAE A HAol f wE A= Yeht 7hAb]
5 olfe gty or fART A AAo] Atk wEhE

—~

Ir

o AAsHE A YAE ZE 77 YRR n4% 4HE B
Fom, GSI ZF E3F BA $X3}E T Michio er al., 2007a).
T2 AFEE T dHade g 2R Fro MR
A 20 AL A)7]7} Z}o]7F UH (De Viaming, 1972; Nishi,
1979; Asahina and Hanyu, 1983; Shimizu and Hanya, 1983), &
w02 9T AAol7t AHE AAle] B A7 e
Ao 2 4#HA Aok (Kim and Zhang, 1994). A3l F5 3|
AABHE G BA7H 29Imel ZUE AT Agtel] A4ls
Lol AR HRA7I7 oF e A= whaw 7Y o)
of Entcks Aot A SR G AAste A A=
B9IEo] MASHE U £ GA 9 AR M MEw g
Stebs Aol QAskin ARA R YA HAN7E U=
o ggpol A Hgerra BrH



260 D47 EfY - ESS - 2WYU . AYT - 05

Al SR XY AfEH4E 90,387~994,65870
o HYE B+t 36847871, Aol AL4E U
7t F7bete Ade YEl AT vt Aol A4St
L g71Au) e ZeSl HF 449,278 (16,728~10,039,616)
A gon, Bt 125,755~1,164 41670, E2]7}AH0] =
59,125~1,125,6197), ¥ = 34,081~4 441 437702 7}Ap0] &
WollA A= A Zp7t vjud A2 HFE HgoH,
Aol AZSE Edp7h S7F8he A2 dASHATH(Hwang
et al., 2017; Choi, 2022; Choi et al., 2022; Roh, 2023). L&
£ oAY Aoy 7], AAEE, P2 ol uhet Wt
3ttt (Kim and Zhang, 1994). E3t o[ X JLE JX
o] ATt Attt GAY Bt AskE FA57F oL,
At A7 A7) el 5 AHRAE T 24 A
3070A| o)/ A7 UM R 3 Hojop & Hog B
=

AsgAdE dA3S ST 27 vgodA SR A5
5 dAH 9 77t ARen SsiiAl= B 0.814 mme
2 A 0.724mm, Hd 0914 mm=Z YEPGTE. Aol A 45t
L g7 GAE FHd 0.625 (0.502~0.763) mm$P L,
E7IAu]= HH 0.665(0.437~0.857) mm, 22 7[R 0| = HF
0.790 (0.653~0.951) mm 2.2 7}A 0|2 oA Yx|o BAHL
Hn & 2 AgS B (Choi, 2022; Choi et al., 2022; Roh,
2023). Abgt7] Ft ool FAH ol HHA X9 &
L BgRAhToZ 377 09mm AEE EE QS (Kim,
2005), &< A7l 929 & 2719 fARE 2TE Bt ¢
73 A Zof|A pGoA 5072 PHEE ol shte] BE
£ Hols AL Hol dF 499 AJFste] 6¥o Ak u}
Az AR Hgou o|f A= 4t7] F<F th3l4kst st
= AFE gotstr] ol it

Al FRaA G MAlste AR d 2
494 cmE UL, 75.0% ASA%E 54.1cm, 97.5% d<
AL 653cm=z FAEALH, A X9 50.0% 5%
2 36.5cm=E UYEREIL, 75.0% A4 AL 40.1 cm, 97.5% A
SRS 485ecmE FAHEH T
vkt sigel AAlste 9XY A4 2718 BH A
Q1 Zpol7t gl=dl, G AL A 34.0cmPH 51.0 cmo| X|RE
HREE 40.0cm AT F&dhe RS A 30.0 cmiFH
410 cmE R8T (Kim, 2005), 53 ZL% 1A gt
oAl &R FA= 35.0cm 0|5t AR = ofH A= A
%34 ¢S Hhdol| 50.0 cm o|Are] BE FNA 7} Abgtol o
3.2, 50.0%, 75.0%, 97.5% AL Z+zF 43.0cm, 51.8cm,
722 cmO]ATh(Yu et al., 2023). Q& B3 ggofo dx &
FAEEE, mlop7| | (59 38°) dgte] £7A PX+= A% 330
cm O 95.0% °1F A5, 4 B HBEY 5F of

L2 (FH 4100 A4ste +3 2= A% 30.0~40.0

219] 50.0% &A%

iy

rl

(o]

cm HE WollA dfFEo] nlids A7 @Rk Rust
Stk (Michio ef al., 2007a). A3l 5 dHol 43t o
YA 7F =] FYE T Ao AAsk= gFA AR
o Ao o & ALE YEY L, 3 94X 19=2
UE 7 HBGY G FFAmE, o7 dAto] A4
SHe 27 QAT 44ago] Aov], dB By ggae)
otemeldel AN A WA NT 45HYo] Ze RO
2 23550,

drF o8 A ofF FL AA%e Fae BrF
go= s MATLY 7|7t FaE, AAZEY 27
Ast7] el Aol Wkl %7 Wrh(Zhang, 2010).
A4S Bl As SHEAAY XY A $Fo] FEE 2
4 AL FY P2 BF HEEY AR, vlopr| @
R $ohe= AS & 4 AT SHARE A MEL S
t73 o] Wgtel Holo] FRIEO| Alolof oA P
T SlolA, 5 X9 A d%, A H 5 A
AT e sjFEA0) dat AT Waso]
A3}eok 3ttt (Morgan and Colbourne, 1999; Shackell et al.,
2019). E3F 22yt A oA FA7}F o g =7 wfjZof 3f
A g2 At7)of] gt vl A7t dastoka gz

Syt B3t ooz 2l 1 o A A YF
e Hupstal Bostr] s fFAY o] gt &
A= TS BHAT Ao\ YL oY Burle BE
2 94a) olel B8 FYeRe /120R AREY. of 7%
= ASARE 71€L R 5, o] Zol& 50.0%7F =Tt A
Ao} F4olE Uet= &ofoltt. o]2jgt 7|Ee) wet 4k
ALY FET FYE AA 2 FAE LT T A &
& BT (Yu er al., 2023). 40 A1FF AlozE F=3)
By 2 od E1|E HF57] 98 X9 H4olF =
71& 21.0cmo A 35.0cmZ 53 (as stated in Article 6 of
the Enforcement Decree of the Fisheries Act). ¥ A A1} &
E4¢ X9 YT et KI5 el A SR A
9] 50.0% AEAAE Haold F7|2 Fol 36.5cm oL E
Sdof gttt AT B3 A A FESE AFE F9
Ak, Ae) o] WIS HUEF sfof 5t o] A= dA &
o] glof F83 7|2ARE A3 Aoz YZE

e :lo_;

=

ol g
oo ot o
4T Mo o 2

o

o OF
pf -

ol AL A3 FR Gl A&sl= FX] (Paralichthys
olivaceus)?] A&, AAALE (GSI), AH7], 3RS T+
sttt BA 4R YHa&EA S (GSD #2590 7
9L, A1 AFAA 682 ek U S 44
ASEAF(GS) g2 399 7H A e e, Ak



= 394 692 AT G2 dAY 50.0% F5AF-L
49 4cmo) 1L, AL 36.5cm 2 EAE

At At

o] 7= I AP ATFA “Asiatold H
B 2AF(R2024009)7 9] Ao o) =HFEHAFUS.
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