gt4=A] 57(1), 60-68, 2024 Korean J Fish Aquat Sci 57(1),60-68,2024

Z5 detoll Malsh= thAl(Chionoecetes opilio)2] =& X #E &%

OFAL
o o
KT BT - Ol - YHAL - B

SRSHYTST IS YRR, S ASIT AAMSST, 22T SMAIRLATHE 35244}

rio

ST Soil=, ‘0fl2|A

The Monthly and Bathymetric Occurrence Pattern of the Snow Crab
Chionoecetes opilio Along the Coastal Sea of Gyeongbuk, Korea
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The size distribution, maturation, and molting stages of the snow crab Chionoecetes opilio in the coastal sea of
Gyeongbuk were investigated to understand its monthly and bathymetric occurrence patterns. C. opilio was collected
from three depth strata (A1, 100120 m; A2, 120—180 m; A3, 180-220 m) from May to November 2020. The average
sex ratio was 0.8. The mean carapace width was largest in females in October, and in males in November. The occur-
rence rate of small immature crabs was the highest in A1. The ratio of ovigerous females at 75—80 mm was highest
at A2 and A3. There was a significant difference in carapace width in females and depth in both sexes in September
and October. The occurrence rate of immature crabs was the highest in A1, whereas that ovigerous and spawned fe-
males was higher in A2 and A3 than in A1. Very old-shelled females occurred highly in September and October. The
occurrence rate of newly shelled males was higher throughout the study period. This research indicated that the size
distribution, maturation conditions, and molting stages of C. opilio varied with water depth strata in the coastal sea
of Gyeongbuk, Korea.
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thAl(Chionoecetes opilio)y= W% 3ll, Zef 27} AL, L& A = 32719 AT FFE0] 9 em o] A 2] 28-S F |5t
F gl gyt Faff At S Ak ARy Akl =2 Al 45} of thA S A ekl ik tiAl= A BRE o= &
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ol A afEl ] ThRE 200 m o)A S FrAlof A AL
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Zl(mature female, MF), 2} 917 (ovigerous female, OV), AF
2k A (spawned female, SF) 2.2 415-81-% th(Watson, 1970).
] A1 9] B2 Jadamec et al. (1999)2] HH-S Za15}o]
=] 213 A (soft shell, @3] 3 0255, 32F A& o] w9
skal =rkeko g YA, Az (new shell, ] - 2-12
M, 42t A e] dashg &7teto s A +E Al g
Y| oL 7h2} L 7o) ZRA|ef A O] 2] A (dactyl) 7 HEA
U AP up e 3 B8R Hhe Ulg W), S7E7K(old shell,
¥ 3 132471, 32 A o] detsi &g s
T A=A AL, 7HAl = vk e o] 7Rk 7E 2 Al 1 3
Tof 7|4 &2 F2to] Qlnt), 2|12 (very old shell, &
524 3670, vl A 7pA) 9] mhme] Welt T gt
Tjof| 7|48 A=o] Fzto] Wrh o] 4etA| = 7ol A E
ahaiet.

/

Jukbyeon| o @@

A1 A2 A3

: 23\

z H
2 opo] @@ @
o
1 23

Chuksan | @ °

Ganggu Y
z 1 23
g}
S T
129°E 129.5°E 130°E

Fig. 1. Map of sampling area. Sampling stations were grouped by depth stratum in the coastal sea of Gyeongbuk, Korea. The depth strata
range from 100-120 m for A1, 120-180 m for A2, and 180-220 m for A3.
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Fig. 2. Monthly variations of the total catch number (A) and sex
ratio (B) of snow crab Chionoecetes opilio in the coastal sea of
Gyeongbuk, Korea.
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olAlF A () test) S o185l A8t o Bt 1ol
A, 4 Sl Aoof AR Hofl whE Het 4 277
A ol w2 Aol & 2AIEH] f13f o] YAt Al (Two-way
ANOVA)S AA8E 3 Scheffe A3 4] 1AL AA|5H9 ).
E =) HA2 SPSS (Statistical Package for the Social Sci-
ences, version 27) 2135 o]-8-51o] AP Qlct.

2 o
2E =3 Jhdle Hat 2 g

ZAF 712t -S4t diAlE A L625AHAN, A 41270 A = &
2,03770A417F AR = Slet. 6ol 4512 7RAIG=7F 71 kL,
590l 27270A| = 71 A 9tk (Fig. 2A). 2APIZE St =
oA A E& BlEo] wokth ¥ Ft AdHl= 0.80014 4,
10€0]] 0.922 9}71 9] v&o] 7 w A ThFig. 2B). 421
Z19] vl AR Fofet Ao] 7k At test, P<0.001).
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Fig. 3. Variations of the total catch number (A) and sex ratio (B) of
snow crab Chionoecetes opilio at each depth stratum (100-120 m
for A1, 120-180 m for A2, and 180-220 m for A3).

7P Ark A Hl Al H 0452 32 Blgo] &
9ko.n], A22} A3GIAI = 212} 0.87, 0,882 Q| Hl-go] 23k
chFig. 3). AT 5] Bl AR felg Aol 7t 9lg
th(y test, P<0.001).
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o ANTE 2 EEUAE B o, B8] el /M 2
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37| YE 23
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(Fig. 6). 54} 10¥0] 71=0] 34 mm 0|5}2] 2k A E0] &
F33laL, 109e] 25 o] 7k 2 7§ A (101.5 mm) 7+ Z3 53
th 719] 712 26.5-104.7 mm2] M9 gon, YHz 7]
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Fig. 4. Size distribution of snow crab Chionoecetes opilio during
the study period (May to November, 2020).
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Fig. 5. Mean carapace width, carapace length and body weight
of snow crab Chionoecetes opilio in the eastern coastal sea of
Gyeongbuk, Korea. CL, Carapace length; CW, Carapace width;
BW, Body weight. The bars mean standard deviation.
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Fig. 6. Monthly size-frequency distribution of snow crab Chion-
oecetes opilio collected in the coastal sea of Gyeongbuk, Korea
from May to November in 2020.
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Fig. 7. Size-frequency distribution of snow crab Chionoecetes
opilio by a sampling depth stratum (100-120 m for A1, 120-180
m for A2, and 180-220 m for A3). IF, Immature female; MF, Ma-
ture female; OF, Ovigerous female; SF, Spawned female; IM, Im-
mature male; MM, Mature male.

1% A nlids ANAG] HlEo] 44.8%, A nlid< A7}
24.5%%Ach A20 A= A 9] 2|4 - A7) 19.8 mm Yl AL,
A9 Hdf 27191 104.7 mm${th. A2 70-80 mm, =%
2 70-85 mm&| & RI%E7} E9kth T3k A20| A= 7t 9F
H(55.5%) 7V wol S35l on, th o 2= 4bet oFAlo]
23.5% EdsI3th A2 v s WA 7} 10.4%, A< 7HAI7F
3.7%= FdsEoTh A30l k= A Y 1 ¥l 47
55-105 mm%lom™, 2 70-75 mm =27]¢] £& WL} =
orth 4272 50-105 mm Mg om, F& 75-85 mm =L7|
o] A1) & RIE7} =k Ao 25t oFAl 9] ¥]&o]
58.3%= 7H E=9rom Alet oFzl o] 22.8%E T HA R =9k
th R0 B9 n)d<s WAL A< A7 22 6.4%, 5.2%
2 Zdsiqlrh

ot 7|9t AM 2 44 Zho] AT

FAP|ZE 5ok 7S] 1 A7) el uet A, 441
2 elgh Ao]7} ick(Table 1). ) 2% B 1= 2
71 2, 54 o3 Lk 44 ) A A Gl fofat 3ol
7} Q1IEHP<0.001, Table 1). Alo]A= A29} A39f| v|&) 71

o] 2717} 2k WAl sk on, 10€e] 26.1 mm 1}
Fo| 7P A2 AW AI7E 2 |s i eh(Fig. 8). =71 9] 47+t 1t
& A7) kel whek o'tk Aol7} Jgle(P<0.001), ¢
)5 A o Ao Aol ot Afolt flginh
(P>0.05, Table 1). 427 E8F Alof|A] 7+ 2] =7]7} 2R 7]
S0 AL, 1195 A 2Jdh= A3l Bt 1o 2 A
Al5o] Edst3thFig. 8).
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7P =T 1082 Akt A 9] WE0] 50.4%2 A< EA &
Z@A&0| 7 =94 ThFig. 9). AlofAl= A AAof digt 2
T A O] HlE0] 48.8% 2 AT A] 0.2 WIgton] A29FA30] A
212} 64.8%, 66.1%2 H]&o] =3th pAfo] Hojd a5 i
A EdEo] wohTh A G, 2 gl a2|an kst
A WA= Al A THIZHAIR 718 2131, A2¢]1 4] 824
AR 7P gateh 23 319 HlE-E 66.3%2 A200A4] 7}
& =3h(Fig. 10).
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Table 1. Results of two-way ANOVA with interaction effects be-
tween a depth stratum and month (May to November, 2020) in the
carapace width of snow crab Chionoecetes opilio

Sex Variation source  df MS F P
Month 5 468.498 11.817 0.000*
Depth stratum 2 3,472.091 87.578 0.000*
Female Month X

Depth stratum 10  417.865 10.540 0.000

Error 1,607 39.646

Total 1,624

Month 5 164300 1.199 0.309

Depth stratum 2 2572.694 18.775 0.000*
Male '\D"ggttg 2 um 9 222310 1622 0.107

Error 395  137.027

Total 412

*P<0.001
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2 uokon 700 A= EE8HA] EokT A200|A] A E
27 T 9] B]&o] 50.3%=2 7HY 29k oL, 700 A= 0.8%
7H Sttt A3oll A dAe] A9 2pgto] 41.5%E
7P Eokon, 2712 A17kzke] vlgo] 7H Egkth(Fig. 12).
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Fig. 10. Variations in the number and ratio of female snow crab
Chionoecetes opilio collected at each depth stratum. MF, Mature
female; OF, Ovigerous female; SF, Spawned female.

¥ 2] Al B, gy, o 1A g 2
thoFst @ Qlof| Pk Hh=t(Wenner, 1972; Melville-Smith,
1989; Sumer et al., 2013). Y5 A HZHF9 AL wn|E
9l8l F2lE o] Fm(Stevens et al., 1994), YA =Zlo] B3]
2] Ao] A&sh= HaFe Hol7] wizol Adu]of Zkol7t qlek
(Keller etal., 2012). thA| 9] 7 o] Ao wvjet =
9ol 0] Wt Ate 7 FelE R|of R, 719 7
A 7p B & o] Yo 3ro 7 o] 5she 54wl oF
A =719] =& Al7]of 2to]7}F §lth(Adams, 1979; Lovrich
et al., 1995; Dionne et al., 2003). L&} & AGoA= L™
/JH] Hs}o]] L3Ik sffel o] Holx] ohgton, Be AT 5
o A1) Hl-go] E9kh(Fig. 2). ol A2 F7bo] = s
o] 915t ATke} A=), A AR of o ols)
0] A 77} wAstod 21 QA o] WA vkt A
© 2 gotEch(Yosho et al., 2009). ESF ] = U Folatal
SR|ehe A4 7)ol wke} 2ol 7t ZA)517] u=o(Oh, 2011) 4
H]S] Rjoliz -2, I 28 B4 R 419] 27148 4o 3
Q3 Alow B,

i A14(Genus Chionoecetes)®ll <3h= S5 A4loll whet
3719} iz FAfo| theFsith(Hooper, 1986; Lovrich et al.,
1995). Tl vl e BaE Z71A17] SISl
A oR B3 S4lo] R o2 o5 ¥, Yujol o)
£ % 3o A7k 2 47 AAS0] D o sgat
(Adams, 1979; Lovrich et al., 1995; Dionne et al., 2003). 7}
2 40 mm oJs}] 1|4 BT A 21 4ol MBIz} 4
AL Aol ufe, QIS 4=} ollol et e xo
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717k 52k o4 W 4ol we 1= 27)of Aol Qlgton
(Table 1) 22 2221100120 m)oj| A= thoFat F7]9] n) A<
NAS0] 2@+ L, 22 4241(120-180 m, 180-220 m)of| 4]
+ 70-80 mm] g4kt 947l o] o] 3 Th(Fig. 7). o
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o] sirlEe ST A4 S5 7L glen,
AAF7 = AAAC} sfofeg ol whe MSkeH(Chun et al,
2008). A= A AletE AlAFehe 2qkdtat ohel A Akt
2 Sl BARNE O &2 SRR, Fof Y s ol =
A} AR 894, = WA AtetatS 349 Algtsl= A
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gk 7o) &9 vleo] WAL Akt oFA O S Rl rL S7te)
of ol AA13HE Al o) ZARRE A9k AT,
g 9172 F9 Balo] A Hske oA AkES 200-300
m A t(Cha et al., 2014)2} 100-200 me] =4l of| &= Akghto]
EAfel= A o2 HekE

75 gh7ke) Ao} S Bo T A Asin
B 7|2 2SR A AR A3t A 2o
ol "2 o|th(Farmer, 1973; Sampedro et al., 2003; Yama-
moto et al., 2018). FHLbch S it Sulziat g 4
% w(soft shell)¢l AH|So] EAsto] WAR7| % Bfed, of
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fr



sfele] Al SuE 9o e o o Fale Ao Azt
Hh(Sainte-Marie and Hazel, 1992). -3l A - H 7 o
A= 1190l A o] 53l 8E7HA = A d/dE ¢l 7iAl1 el &8 -&ol,
9-10€ o= AT SE) AL @ &0 ot F 2T A= &
oS04 271E(9-109)2 FAEHCha et al., 2014). &
Aol A A2 A Lof| A4 A1) vl&o] w9kor oA
© 993} 1090] H721ke) v]-go] 714 ETh(Fig. 11). o]
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ol M 717t 27 T =AZO| A ol AlRtel= YR AF
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