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Spawning Period and Estimated Recreational Catch of Amphioctopus
fangsiao in the Coastal Waters of Jeollanam-do, Korea
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Amphioctopus fangsiao is a crucial fishery stock located off Korea's western and southern coasts. In this study,
we present data on the spawning period and estimated recreational catch of A. fangsiao in the coastal waters of
Jeollanam-do, South Korea. The overall sex ratio was estimated to be 1:1.13 (female: male); in females and males,
the gonadosomatic index ranged from 1.22 to 12.14 and 0.17 to 3.44, respectively. The breeding season lasted from
December to May, with spawning peaks observed between March and May. Furthermore, the estimated total an-
nual recreational catch of A. fangsiao was 185,085 kg, with November recording the highest recreational catch. A.
fangsiao catch per unit effort (CPUE) ranged from 3 to 302.4 kg per vessel d!. Therefore, these findings underscore
the need for additional monitoring, as any further assessment of A. fangsiao stock necessitates an understanding of
recreational catch assessment and fishing efforts in Jeollanam- do's coastal waters.
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FFu](Amphioctopus fangsiao)i= F-2|utet Asfiet Hal ¢ ujnte] o] FeRs Holi QtHKOSIS, 2021). =1 e] Fto]
QFS ZJsto] Bl FRAR, Ui, S, dink AQtellA = of 3t AE At B, AR SR 917K (Kim et al., 2001;
st ] geilo] A oF2 maol AR o] Fof Xl A A e o Yamazaki et al., 2002; Chung et al., 2004; Kim and Jun, 2016;
A 1) E31E 0] sz}t gho] @ B5HA| ohQl FeEj o] Frmo] & Lee et al., 2017; Jiang et al., 2020a, 2020b), A4} £-3 (Pang

Algh= A A 542 7FA 2L QIck(Kim et al., 2001; Min etal., et al., 2020), EAAY=35H4] A+4(Takumiya et al., 2005; Ada-
2004). vl Asfietat Fafiekol A YA o &2 o] 8717 chi et al., 2014; Wang et al., 2018), A A A8 e}l (Ebisawa et al.,
152 of ol A|ut AT A4 A HHAR W2 4K 2011), HHEAFE Fa F2F0] A2 folutA] o g 27

2 olew; g QIsto] An| Al o] S| E T} HA-S flsf A (Kim et al., 2017; Hong et al., 2019) 5-0] =3 =] ¢lc}. 3| gt
3 A%tE A= Ak Aol 4% JtH(Kang, 2018). b Ftu| o] AFhAl7]of] #et Aot AR Ql AR
Sauele] F3u| o] oSk 19981d 0] 7,999 0 & X 11X 2ot Azlo] R E 93t 7| 245 AR E AT 4 IS
£ HAANE ohZal?l 19999 =efl thE FhasbglaL, 20129 ok Etekal vt Aol Syt Z S| 453t of
0] %0l = 3,000 1|WHe] of 2] gks Holthr} 2017 o] F-ofl= 7HAIZEo] Soldell uhet frofwAls Al tEel 71 917
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Qe o7kergo A2 uhdsaL glon, $eiutet folvA
QAFIE 20059 5739 ollA] 2016 7679HE 0. &2 2|44 3]
S7F Aol ltk(Lee et al., 2019). 2 frolA] didolFL
2 A 2EASE 47 484 Qe R0t e v gl
of fFofFAl QlGtte /Al S7ok= FAlloll Jlem, Hefd=
QoA frof A= = 09 oSl AF}iol Ao of
g5 B} 20-406H =2 o]g A =5 Ho]7| & Fhr(Hong et
al,, 2019). ol PAlE E37]eHe 44908 A HobA] 4
v] o upe} o) ZZF Aol thet A=A =] 7F gl7] wiimoll
T3tojg o g ojojd = Ql=7Hs Aol =k w2l Mebd
Qiotol A4} B FPuAele] mHol: X442 T
2t ukS fleiA = A olAdEol ot ol oot
= a3k AR 79 ol A4t 57 2
Aol Slol ol of8leke Fgshe A Sol vk
oot ghrt. sHARE, AP FrolHAl o] Aol T A

S0 NFET folAlE SHs BAIES thaom & 4
FZAF7IHEe 2 A E 91 7] wjEol(Kim et al., 2017; Hong et
al., 2019), AePa = At A A4Sk F=31u| 2] fofA] of
82 249] HUEE ol7] oA WAlolo] A $41
sko] 2ARRH} Aol folHAl 71X 5 A1 A E ddxd
YA A7 S A5 A =2 folWA| ojSe Abm Shi
7h 9 asjeka ALz,

1 QA7 HehdE AetolA A4 sk Flelo) T34
o1 A|&21Ql HAL 913t 7| 2A RS S staAl H 9%
A A7) W A=, AYA Agr e x| 4x(gonadosomatic index, GSI)
o] ¢ W3}, Sty whE A4 WETA e Fu)E &
Alsto] ARHAIZ| & 8161 AL, 9] 9] F017](5.1-8.31) A2}k 5
£ AR AepgeolA folHAlZE 7P gt of 4= ¢t
& thaFo= WhrjolAle] 1R S8kl froluA) ofala 27
A= =345k

) o] AbgHA 7|9} §roltA] 7
o )7k of 2wl Sapt ¢l
T £2E0} FolRA] 274
L RSARSI AN SR o A AR (RS
Fgsto] Y £LARES FAsle] kA7) B 2 Wt
24 519 THNIFS, 2021).

>
H

Hepd e Atell A48l F4tu] 9 Aletr] 7] & Thetstr] ¢
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2 A 6997141, A 79570 A STk AR E ThAES HAEA
2 gHlelo] e]E &K (mantle length, ML)E- 0.1 cm, A]5(body
weight, BW)2 0.1 g ©${714] S43te] € |4 S Al
SR E gosiglnh. AT A0 RS flste] HAAE
AEsto] §eto R JHS RS, AEE AT =79
YA 4 A = QRS ATlsko] 49| R Y H|, 2
719} A7 52 7]1% 2 & < (immature), $<3(maturing), 4
<3 (mature), Y& (ripe)?] 49AR 28I A s
T(GSh= th9] A& o]-8-sho] 41513 tH(King, 2007).

GSI=GW (g)/BW (g) x 10?

o714 GW (gonad weight)= A 414 0] Z2k BWE 2| Zo0]
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oAl A 1119 F -SHAR] 98-S thf o= At &
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7k ofglagel) Zm] ojualolAle] HA| AR S(PE B
sfo] AtEn, 1905 7k ofgake g of (o)t 19)
o o7k 2235 Bl 245 ArhLee, 2010; Freire ot
al., 2020).
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Z7sto] U R A5 HIkE ohelergint. 9] f-o]
WA ol g5k AARTt BeEAE AR AR 7S S5S)
2] oko} H] B4 HA 9l Kruskal-Wallis testS 0]8-5}0] E-45}
ATk 2 AtollA] AAJE HE FHA45-2 IBM SPSS (ver. 23;
IBM Corp., Armonk, NY, USA)E o] -&3}o] 4=8)5}3Ic}.
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M=, MSH=E L gH]

Hepe e Aol AAsk= F=4tm] 9] QA =7]= A 2.2-
9.0 cm, % 2.9-9.2 cm HYE b BE 1€ 7H F
0171 012l 9¥ol| A~FMAES] EdH|Eo] T8I
(Table 1). A%< ¢4 20.2-320.4 g, 57 17.4-326.2 2] H ¢
2 Q|84 Ao} o] 190l 7H¢ w=A Uk o, Fol71E
uhzl 9gelli= 90 g wwke] ZHA|E o] &3 CH Table 1). 4t
] o] b I} =71 0] AJH| = 1111308 EA|H 0 8 §.0]5} o]
= UEFATHy? test, P<0.05).

AN 7]

0] QT 42 ARG EA 0] Y Bt s oA
o] 1.22-12.149] 912 1958 5U7HA| 442,02 Z7hstel
5ol 714 S ghAIak, o175 vk 9ol T s,
S 0.17-3.449) W12 ATHGASI SUAH F715He
on, gof7] o] 9ol 74 SSEA|EF 108e]] ThA] F7kek o]
3 7h45 ok Fig. 1). 77019 49h0718 24517] 913 A
A40] 4TS hastol BAlR AukFig 2), AL A%
ARGl 1295 5U7HA Faslela, 94 AAES 39
¥ SU71A Z7ksHich. Fo17] |5 98t 108el 1% 47|
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Fig. 1. Monthly variation in mean gonadosomatic index (GSI) of
female (A) and male (B) Amphioctopus fangsiao in Jellanam-do
from January to December 2019.
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Table 1. Variation of temperature, size distribution and sex ratio of Amphioctopus fangsiao in the coastal waters of Jeollanam-do, Korea
from January to December 2019

Month  Temperature  Total No. of inds. Range ML (cm) Range BW (g) Sex ratio
(2019) (°C) number  Female Male Female Male Female Male

Jan. - 142 83 59 4.9-9.0 4.9-9.2 68.4-320.4 73.0-326.2 1:0.71
Feb. - 273 153 121 2.2-7.2 2.9-6.3 24.2-216.7 21.5-145.8 1:0.79
Mar. 10.1-10.9 240 86 154 4.0-7.8 3.0-6.9 43.6-187.6 22.7-178.0 1:1.79
Apr. 10.5-13.9 126 78 48 4.0-74 3.8-6.0 33.3-145.9 32.7-128.1 1:0.61
May 13.7-18.6 175 27 148 3.8-6.7 3.0-6.7 34.1-120.6 21.9-168.6 1:5.48
Sep. 22.5-24.9 43 19 24 3.5-6.0 4.0-5.9 35.5-78.0 31.1-89.0 1:1.26
Oct. 19.5-23.1 300 157 143 3.1-5.8 3.0-5.7 21.2-101.3 17.4-99.8 1:0.91
Nov. 13.8-19.5 1M 45 66 4.2-7.0 41-7.2 32.6-196.3 32.9-194.0 1:1.46
Dec. 10.1-13.8 83 51 32 3.2-6.8 3.8-5.6 20.2-145.6 29.0-108.5 1:0.62
Total 10.1-24.9 1,493 699 795 2.2-9.0 2.9-9.2 20.2-320.4 17.4-326.2 1:1.13

Inds., Individuals; ML, Mantle length; BW, Body weight.
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Fig. 2. Monthly variation in maturity stages of female (A) and
male (B) Amphioctopus fangsiao in Jellanam-do from January to
December 2019.

1290]1= 10.1-13.8°C2] ¥ 92 B % th(Table 1).
0010t Z 70| S0{fA| OfEIAE

o]=IQke] 90| folhAl = 129 %, o] F 99 WHE <]
| 12¢Y 2712 2 Bl 2 Sx7} o] FolH ek 294
717F 50k0] 4222 1.290] 7.6-10.4°C, 9-1290] 10.9-23.5°C
 UEbyth(Table 2). frolwhAl & o] & +4tn] 321 388
NAS thAko 2 B3 AN Table 2), 15 H 9= 12.9-145.6
ki Ftu] ol 9] Azt 223 2 AEX

A AT BAS AT e A7 &34 3.53] 0, 13]
S| B2 Wt 4.5 kg, YA Az F A" 15.75
kg & A E|Qle), ] foA] 7|7t S A ofggke

3-33,044 kg®] WIS Bo] BAR R Gelgt Aol S meo
™ (Kuskal-Wallis test, H=13.3, P<0.05), 11-€¢]| 33,044 kg&
2 7V 9k, 0ol 3 kg 7H Ve A0 Le}
(Table 2).

=Fm] folutal ool 2ol Bl 2igtolslaK(catch per
unit effort, CPUE) W& 3-302.4 kg/Z| 8] Y= ZA7|ZH
¢ 4 ot CPUEE 11€¥€9] 77.8 kg/ZH o & 71 =9k
9ol 3 kg/A o g 7P WA Ueb AT, CPUEE $A41412
2 FoJ3t #JolE Holx] eFerh(Kuskal-Wallis test, H=3.9,
P>0.05). FFtu] fofalo] o3k of=gte] F o ke
185,085 kg o2 24|}, Eah, S0/ HAIR o] 0]
O A5 12.9-145.6 g M9l = Fo171& v 9dofl= 25+ 40
g uvre] 48 A Eo] A=, 11E7HA] o] Elgko] 37}
sk el gl
o F

Aehw 7] A0 Y wstol At 19o] B 1348 ¢
0.2 73 e ol o] &K 0m Faekli, ol o] 2l
9ol ot 45.1 g9 47 TNAE0] A= AR, =3t o
3 NAIEol oFE ] gkol Aof=717} 127 = 4= )Tt
(Kim et al., 2001; Pang et al., 2020). =720] 2] AJA] 40 A<
= 2P} GSIO) 9 WIS Belet 2, 3 Al 7] 359
& F4E o] AgY At FARF S (Lee et al., 2017), ©] Al
710l 5171 ol 21 sllelol 4 71 2T 1 £ 4
£210.1-189°C IR 10°C o}2] =20 A Aghe A|Ztel
L 502 yuelch Fuls AR sl et iv]
7} ZpolE HolA H=tl, =2 HaizhouRto| A= 25 H
=7HE7HA] ARt 717bo] Bl A Zw, 7ol A Eo] e L
7HEARE AEA 7F = o] ALETA] Aol STk
Ao 2 BuEQthPang et al.,, 2020). E3H, Ao F3u|=
S-80] 11°C o)43o] =7 gt 5e7l0] et ¥ 56-57% &
ARehe 37 Eoh(Kim and Jun, 2016). F=roflA] F410] S5
AARS Qg ARSAE Ol A = Flo] 18°CTT =W Aol o

57 AlZtstm, 23°CollA] 339 Ttof| Falsh=t, o] wf S

Table 2. Monthly variation of temperature, recreational catch, and catch per unit effort (CPUE) of Amphioctopus fangsiao in the coastal

waters of Yeosu

Month Temperature Range BW Range catch Total catch Range CPUE Average CPUE
(2019) (°C) (9) (kg) (kg) (kg/vessel d ") (kg/vessel d ")
Jan. 8.3-10.4 - 68-1,524 8,243 33.8-61.0 46.1
Feb. 7.6-9.4 - 651-1,104 1,756 26.1-44.2 35.1
Sep. 22.8-23.4 13.5-37.3 3 3 3 3.0
Oct. 19.7-23.5 12.9-94.2 724-3,834 8,262 13.2-72.3 36.7
Nov. 14.7-19.8 16.2-91.8 238-16,028 33,045 4.5-302.4 77.8
Dec. 10.9-14.9 20.2-145.6 494-3,034 3,156 9.3-57.3 421

BW, body weight.
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0.04 g, QFEA =71 6.03 mmo| ™, 60 Fof = A ] K5
ok of gl =4tm| &= Aok Eltk(Jiang et al., 2020b). F=31]
AAEel whet 4t of b0 Aol g Belrhs 7
ol A Mepdt= QoA 9Hof| o]8lH 47 FAu] 9] §3} o]

HAEE T 67 ARI] Fofat 202 345
Ak, F0] 9] AFA|7 | = 422 EFE TRl s et
£]19] Hgke wty] ujFo|(Ebisawa et al., 2011; Jiang et al.,
2020b; Pang et al., 2020), AFHA] 7] 8] HE =& =0]7] $Jaf|A]
© & AFAYE o R 7] Ft Al ES st
7H491 £40] aglch F7mle} o] AelF7]7} 1274 4
T2 g2 FERES A0 13] Akt 3 AR ] ool &
20l A0 BET §AE AL ofn] FTu} Al
4= Q1= A2zl o] 248 27} Qlth(Pang et al., 2020). &
Aol Al Fof7] o] Fof Ad<shA] b Ftn| 2 ofgH]Eo]
e, Fol712 kAl F ul4 FTu]e] olE 7w} ok
X7 ]9 ol 53] Ak 18] 7ol sHz ofn] 3] o] 2}¢)
o= g w2 4 glo] FTm|Rle] 2|40l WAL 9]
Bl A= Abgho]] Zhofdh 4= Q)= 2hss HA 9] v]&o] 7P =24
22 E3hstol A2AElojo} & Ao AR

AP o} clok 2] fojubal I ¢zt Bt &
Slop= 3,53, 13] 24 Bt o8-S 4.5 kg, 47t 5 o8]
2F0 185,085 kg0 & =4 =|¢lc}. Hong et al. (2019)2 2017-
20184 5 AeheE o 1gk F7m] fofutal o2l of
T-A oA 40,49078 0] 287,187 kg2 ol&sh= o= F4
Sk, 118(19,387 kg), =3£(13,359 kg), A191(8,360 kg) <=
ojglen, ol oz Fhe of o] nlsA] X4 0.4uof A
2|t 4064l Erhar st SHATE & A5tof A= A3 -5l
ot 5 ]2 o] AstelA] 2 o] frofyal &
7+ 0] 2] Hong et al. (2019)] SEET} oF 45% S,
2 Aol A= frofHAlol Zofdt Ql4t= 11,7518 2 A
& AT0] oLl QlTal 40,490% o] Bl 341 LHe 7
3} Z70m] ol oj 4ol A SAI% WAIoLE thio 2 5
A L A HAIS i) AR AR A7) dle ] A
o2 gekE), folu|o] ol8e 24 ATolA 7V Fad
29102 AR 5 Gk FAUTLE Torshe 2 2APYY
of| wepA 2ol & Ho|al Aot 2R E AHsH7 17 H A %
tH(Lee, 2010; Freire et al., 2020). whabA] 35 o] ¥ Gojyut
A] o] 8 24 o] QlolAs HHEAF Reke APAA %
Aot ) o]3] Abgto] AAE 2 AAE WAFto] ZASEI
SN FAA O HAlo Y AU S AR FHE S5}
Fofrba| o] ojZ|af Ao et PR ol Zo] F23
oAb,

A A2 Ao GaFs A 5= Q= oAl ©f
slapoll et TAE} obAla low], % 125745 S thako.
2 gk foliha] Aol A= 19501t 280,000, 19801
t 800,000, 20141 o= 900,000 % &= & o A]o}, Holu| 2]

e o
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=
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L o] AA| o] 8lgke] 70%E AHA|5kL Qlon, UK o}F
S 4 YolAl e oS A3lets A o' Bkl ch(Freire
et al,, 2020). o)Al = AFdSte] whabA ARS- A A o= 1
F 870l F7FstaL Slo] A5 7]+ (Food and Agricul-
ture Organization of the United Nations, FAO)+= §-0]\FA] o]
A 7holEehelE st Sl UarSolA ofFHE o]k, A
3 Foll tigk dlolE =3ste] folwAl ol gell gt J R E
MAsE7] f18f == skl JILHFAO, 2012). whebA] -2ttt
A AR O] A &2 o] a A A )l BAT {AE flslAl=
FrolHAl o5 whol-S F3t AN of Sk iAol gk Al
nho] askal wid F71skAL Q= frolAl9] o glwkE 1t
o}sl7] s et FAOo|A AAgE 7Fo|=akelgl of
S el g ol whE ARG YA Bareh 22 Yot 5
AR E SHE Qg o] BT A o7 Helrt

ool AFANE T B, MEpdE dte] Alsk=
Fm] o] A7) = 3YRE 57| A& Ao g2 FAE
A7] woll o] AJ7]ef Alghe]] ol A RF Q] X444
o] il FIAQI B} )7}t F g shrhal ke th, uhebA &
A A= AL Q= 0| o] Fol 791 59 11U R E 84 3147}
A= A dAtol A Alel= F=tn] 7t Abghof] Frojddh 4= 9]
= &= A 9 HlEo] 7HY =2 Al717F 2ESEE] o] Q7] whEe]
AFEA] 7] ] ofn] F=4tn] B S 5 QfsfAfete Fo7|=4E& 2
ghsto] Az E|ojof & A o & AlmE Tk EE, 4] foly
A= Fo17]E ulzl 9YRE] 1197H4] 50 g o]5}2] 47 A
O HI-E&-2 90% o] O 2 - =2 1 02 21|91 7] wfjZofl,
o gl FAtu| 2Ll o] R e S WHA| 6| el Al et =t
o] oAl Fol7|et 1315 ol &=k AJghe] tigh =] npo]
dast A o= Helrt,

Al AL

H ol 2022¥E LAY ARl ALY
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