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Reproductive and Maturation Patterns of Golden Cuttlefish Sepia esculenta
in the Coastal Waters of Boryeong, Korea
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The golden cuttlefish Sepia esculenta is a commercially valuable cephalopod species inhabiting West Sea of Korea.
Despite its high economic value, ecological studies on this species are insufficient. This study provide essential
reproductive data to support resource assessment and sustainable management of S.esculenta. A total of 2,933 indi-
viduals were collected from the stow net fishery in Boryeong between April 2021 and July 2025. Monthly changes in
gonadosomatic index (GSI) and maturation stages were analyzed to estimate the spawning period. The GSI peaked in
June and declined to its lowest value in July, suggesting that the spawning period occurs from May to July. Accord-
ing to the logistic model, 50%, 75%, and 97.5% sexual maturity were reached at 277.5, 317.1, and 408.9 g (mantle
length=13.6, 14.3, and 16.1 cm) for females, and at 228.9, 259.9, and 332 g (mantle length=13.1, 13.7, and 15.2 cm)
for males. These results provide baseline data on the reproductive ecology of S.esculenta and contribute to the devel-
opment of size-based management and protection strategies for spawning season in the West Sea of Korea.
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Fig. 1. Map showing the sampling area of golden cuttlefish Sepia esculenta in the coastal waters of Boryeong.
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Wt olo] A4 e = Gabr et al. (1998)F il
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Fig. 2. Mantle length frequency distribution of golden cuttlefish Sepia esculenta in the coastal waters of Boryeong. Gray line is density of

frequency of S. esculenta.
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Fig. 3. Relationship between mantle length and body weight of
golden cuttlefish Sepia esculenta in coastal waters of Boryeong.
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Fig. 4. Monthly variation in gonadosomatic index (GSI) of golden cuttlefish Sepia esculenta in the coastal waters of Boryeong from 2021

to 2025. A, Female; B, Male.
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7N 9] IS Holn Ft 977.770 2 01 % I th(Table 1). AHth
ZekrE 954 17 em ©|8ke] ZiAl= Hdt 26.071, 20 cm ©]
& AMAE Bt 484702 et o F A} ek 7kl
AAlL F=0.0113ML*%® (R2=0.4023)0], @%Ato] # 24
2 x4t 2718 AES B thFig. 6). AlEol gk A
Zel 24 1347004 H o) 1,034702 A= 9T A
ekl 24 974 Hd) 51702 Al4=E ik Table 2). A
Z3} 2 7h0] A AL F=0.0009BW278 (R*=0.5829)%
A T3t AL SE Zkp7t STk AE HATh(Fig. 7).
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16.1 cm= 4= 2 ch(Fig. 8A). A% 2154 10 cm ©]3}o]]
A B uSAAI$AL 16 cm o1 7HA|7F 5 Abgte]] 2
o3l Ao & e on, 4 9EA 50%= 13.1 cm, 75%
= 13.7 em, 97.5%+= 152 ecmZ A& Ack(Fig. 8B). A<
AFL A0 AL 50%= 277.5 g, 75%= 317.1 g, 97.5%
L4089 g0 & A= 9 1(Fig. 9A) $279] A2 50%, 75%,
97.5%%= 7}7+ 2289 g,259.9 g, 332 g© & UEbITHFig. 9B).
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W 1290744 o 2k A ol7k gkt ol W7o Aol7}
Qrol A ARl & 4=4]o] 212 Q& o] Fdto] YEdl= At
848 1ol7] upio] Y530 o F3t 197} 280l of
7] 938 A o 7 wkE i Boyle and Rodhouse, 2005; Ikeda
etal., 2009; Zhang et al., 2019). T=r Ao A e 4=~ 3171
uheh 2o olo] Fa= dAQtolA] HojRal Agoll= &4
2Fo| FA 7Aashe AgFo] B aE]9l=t|(Xu et al., 2024), ©]
= T 5E R ook & Aot AT A &
3 Helth i AtollA] AMNERPY wol7] = % 84
of Sfoliel AR B SI=A-L oF 10 cm A2, ATF Yol
/%ol wh= of 371 Hof| FabE 7HA = 4 tH(Yoo et
al, 2023). [E3F 8% 0] % 9| =R} 5] A% THo]A] HES} & A
2 Ueheh 28 Aleto] FRE AT w2 et A7)0 A)
22 A 7o] Aol 7F) (recruitment) == A 0. 2 A ztEITh
of2lat BARE rjo] B, AT IAZF W THAAR) £2 5
oA T = AR ez, £3E A7 71E Al e
7H %= g o 2 5 oltk(Boyle and Rodhouse, 2005).
224 01] GSILE AP Al 4 W ehA| o] A s Ao}, Abeked
E& wolAl 2oF Atololl A EH e, T Aty = 59
A T2 FFE G227 S AKX et al., 2024)1} AT}
£ ¢19K(Zhang et al., 2019)| A &= -F-AFSE AFEA] 7] 71 HALE]
Ao, T Aol A 3 At Fix Ao A e Ak 3
Hof| A|ZtE]o] 7Y 2o FRE= AS EHRISFATHChoi et
al., 2024). 12|} thE oF 27} 31 Ao Ao A= A | &

Table 1. Absolute and relative fecundity according to mantle length of golden cuttlefish Sepia esculenta collected in the coastal waters of

Boryeong

Absolute fecundity (eggs)

Relative fecundity (eggs/cm)

Mantle length (cm)

Number of individuals

Range Mean Range Mean
>17 133-651 414.5 9-41 26.0 5
17-18 223-611 377.3 13-36 21.9
18-19 268-908 520.2 1449 28.1 10
19-20 388-784 624.2 2040 323 6
20< 921-1,034 977.7 46-51 48.4 2

Table 2. Absolute and relative fecundity according to body weight of golden cuttlefish Sepia esculenta collected in the coastal waters of

Boryeong
Body weight (q) Absolute fecundity (eggs) Relative fecundity (eggs/cm) Nurmber of individuals
Range Mean Range Mean

400-500 134-344 274.0 9-21 16.7 4

500-600 223-651 395.2 13-39 22.8 7

600-700 251-784 487.4 14-41 26.9 12

700-800 467-1,034 776.6 24-51 39.8 6

800< 775-908 841.5 39-49 441 2
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ARFe A o] o] sk B4 Ay}, oA AlSo] ST S
g7t S7Fehe dRbA Rl ke E 3 thRocha and Guer-
ra, 1996; Silva et al., 2002; Zhang et al., 2019; Ganias and
Kompogianni, 2021). Z1&{1} Zhang et al. (2019)2 AHt7] 7k
AEee o= 9 AT} Tkl asitha Bl
], o] = 5YUE A o] A|xElo] 62} 78ole 2 )
Algol oln] Akekg mR AL Abgk ol Q171 wZe o] A7)
= A H o R 22 A S0l 4Rt A SksdA o sfidst
= AR FAHE Bt AolA] AEE Zibaee AYd
TR} A4 0 2 Yek=t|(Zhang et al., 2019; Vlasova et al.,
2023), o]= & AE7F AA| AlRte] 7Heet 7] WA T
A2 (late vitellogenic oocyte)2} $+<; A X (ripe oocyte)Rt
= R Al v, AP Aol A= nAds dRAlZE
LoFeE s GRAZE A7) wzel ZFol7t vrehd A
2 etk 2 e A ol= 34U AR S 1297 T4
H3l= Al 82 W o] B & (Natsukari and Tashiro, 1991),
34 A E EJF oAbl ZHofdt 7hE/d o] Qltt. whet
A FS Zbp Ao A= nlAd s WEA| S 29k A
HAIZE o r Asto] Zakgof ZFA|A Ele e
7F Qi

Az Aol WhaH Ui ut & Aol A - H e
o] 8] A< TAl= A 9] 79 254 98-196 mm, $FA - 92—
192 mm 9] ol| A 28519 . 1(Watanuki et al., 1993), Natsu-
kari and Tashiro (1991)= %1 ©] 106 mm, 571 0] 95-115 mm
Foll A A4 ANAI7F IR ok HarskgiTh 2 Aol A
A4 50% A4 FA-e 4271 13.1 cm, &7 13.6 cmZ, o] =
A Aol A KAt A< ZiA| 2] 9] Woll sigskal o, of
a2 7S Btk o] gt Aol = 2| 94 27 a2l wE
Ztol7} Q)& A 0 2 e Th HH Fat 2RI st Akl A
T2 Aol A= 50% <9 Fodo] oF A 12.4 em, 71 12.9
cmz HEo] B 4719 ATH(AA 13.6 cm, 71 13.1 cm)
o} 2 Ajoliz mo|] ghoteh. Thek, ARl ol AL shete of
wmfe] dapor B Apslelaks the sl 548 71
Ao Rt Ao A4S sl o
o A gol T E WEHEE, 44 slolo] B uieE
Hkgsl= Q3 2|3 2 dj4E 4= Itk (Cardinale and Modin,
1999; Morgan and Colbourne, 1999; Grift et al., 2003). wH2}A|
3| 7H A A vl Aloll= =T -2 A 213t A A
A8l o AT A7 A] A 24 sfjofgttt.

2T FA WAlold el =, Fe Aol = 69 E
ojglo] A|ZtE o] oF 37 U7HO] 4] o] Yol 4E oo r B
A= ATHKOSIS, 2025). ZLefuf =310 Ao of Zwko] of
gAY Aol v e uf, SA1 Ahm= A o gl thas 1}
2 7Fsh= Aol lol, A ol g 34 SA R == 7t
S/ 0] AtH(Choi et al., 2022; KOSIS, 2025). whebA] E oL
At Al e of 7HAITES Ad< 9 Al S0 gt 7]

oo on

u

Ao - 45

2 S AT B ohUel, §F A3 ek Aol o] Azt
7] ) W A 710 Al A g 913t ek 2R
22 389 5 9l Ao P,

AL AL

o] =12 20259 %= R2025010 “Aj3f ¢gtoly] & 37 AYe)
ZAF o] olate] 2%l o, oIk =7o] Q7| 7hA] ek
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