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Maturity and Spawning of Asian Paddle Crab Charybdis japonica in the
Coastal Waters of the Deokjeok Islands, Korea

Byeongil Youn, Sujin Koh, Soojeong Lee, Dachyeon Kwon and Donghyuk Choi*

Environment and Fisheries Resources Research Division, West Sea Fisheries Research Institute, National Institute of Fisheries
Science, Incheon 22383, Republic of Korea

The Asian Paddle Crab Charybdis japonica is an economically important species of crustacean inhabiting the waters
of the West Sea of Korea. This study investigated the gonadal development of C. japonica and size at group maturity.
Between March 2022 and November 2023, a total of 1,310 specimens were collected from the central region of the
West Sea. The gonadal somatic index of the specimens was found to peak in June. Analysis of the gonad tissue and
the frequency of appearance of ovigerous crabs indicated that the main spawning period occurs from June to August.
Additionally, monthly egg diameter measurements revealed that Asian paddle crabs spawn multiple times annually.
Given the current decline in the catches of sea crabs in the West Sea of Korea, we recommend continuous monitoring
of the maturity and spawning of crabs in this marine environment.
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Fig. 1. Annual variation of total and in the West Sea catch of Asian paddle crab Charybdis japonica.
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Fig. 2. Location of Asian paddle crab Charybdis japonica sampling area in the present study.
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Fig. 3. Frequency according to carapace width of Asian paddle
crab Charybdis japonica collected in the Coast waters of Deokjeok
Islands, Korea.
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Table 1. Size distributions of Asian paddle crab Charybdis japonica collected from March to December 2022-2023 in the Coast waters of
Deokjeok Islands, Korea

(Unit, mm)
Female (CW) Male (CW) .
Year Month Total number Sex ratio
Range Mean N Range Mean N
Mar. 60 55.2-80.0 66.0 30 55.5-93.4 70.6 30 1.0:1.0
Apr. 40 48.9-71.7 59.6 20 55.4-79.1 66.0 20 1.0:1.0
May 60 47.5-68.5 56.2 30 49.3-84.4 65.4 30 1.0:1.0
Jun. 59 55.4-83.4 66.6 30 55.2-75.5 63.2 29 1.0:1.0
2022 Jul. 34 49.9-76.9 63.1 4 67.0-91.8 77.0 30 0.1:7.5
Aug. 57 52.9-70.2 60.3 30 55.7-69.1 63.2 27 1.1:0.9
Sep. 59 58.9-81.8 71.5 29 70.5-96.4 86.0 30 1.0:1.0
Oct. 43 64.6-87.1 76.0 14 75.2-103.3 90.8 29 0.5:2.1
Nov. 52 66.3-79.0 721 22 70.1-106.8 89.4 30 0.7:1.4
Dec. 60 48.6-70.2 62.4 30 50.1-101.4 72.6 30 1.0:1.0
Mar. 56 43.3-72.8 57.7 26 43.6-96.4 65.8 30 0.8:1.2
Apr. 98 50.9-79.5 64.6 39 51.2-97.1 72.7 59 0.9:1.2
May 96 47.2-71.8 59.6 49 50.6-70.0 61.7 47 0.7:15
Jun. 93 58.0-80.3 68.0 33 58.4-95.9 78.4 60 1.0:1.0
2023 Jul. 94 54.0-81.9 65.8 34 48.1-99.1 73.0 60 0.6:1.8
Aug. 117 55.0-68.7 61.3 59 46.0-79.3 61.4 58 0.6:1.8
Sep. 53 59.6-83.3 721 22 60.8-90.8 74.6 31 0.714
Oct. 81 61.3-84.6 71.8 51 61.1-90.7 78.3 30 1.7:.0.6
Nov. 98 50.6-83.4 66.9 48 52.8-96.6 741 50 1.0:1.0
Total 1,310 43.3-87 1 65.0 600 43.6-106.8 725 710 0.9:15
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Fig. 4. Monthly variation in gonadosomatic index (GSI) of Asian paddle crab Charybdis japonica collected from March to December 2022-
2023 in the Coast waters of Deokjeok Islands, Korea.
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Fig. 5. The Maturity stage of Asian paddle crab Charybdis japonica
collected from March to December 2022-2023 in the Coast wa-
ters of Deokjeok Islands, Korea. A, Imature; B, Early maturing; C,
Late maturing; D, Ripe (MOF, 1999).
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Fig. 7. Photomicrographs of ovarian development phases of Asian
paddle crab Charybdis japonica collected from March to Decem-
ber 2022-2023 in the Coast waters of Deokjeok Islands, Korea.
A, Early maturing; B, Ate maturing; C, Ripe; D, Spawning and
spent, previtellogenic oocyte; OG, Oogonia; EN, Endogenous vi-
tellogenic oocyte; EX, Exogenous vitellogenic oocyte; MO, Ma-
ture oocyte.

Table 2. Monthly change in ovigerous individuals appearance rate
for sample during maturation in the gonads of Charybdis japonica
from January to December 2020-2024 (until June 2024) in the
Coast waters of Deokjeok Islands, Korea

Month Individuals (A) Ovigerous inds. (B) R.A (B/A, %)
January 74 0 0.0
March 205 0 0.0
April. 209 0 0.0
May 227 0 0.0
June 146 8 55
July 63 18 28.6
August 110 17 15.5
September 152 0 0.0
October 161 0 0.0
November 120 0 0.0
December 130 0 0.0

R.A., Relative abundance.

et Eoig H H2MZFT| st
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Fig. 8. Monthly of egg size diameter of Charybdis japonica col-
lected from March to December 20222023 in the Coast waters of
Deokjeok Islands, Korea.
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20-28°C M2 &4 Qth(Kim, 2001; Jang et al., 2005).
1% ) shel ARkAl7] WIS BRl Reo] 25 1,
FAUE BER) Adsls NRAL 17-22°C, Ui F
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