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Vertical Distribution Characteristics of Smow Crab Chionoecetes spp.
Larvae in the East Sea
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The vertical distribution of snow crab Chionoecetes spp. larvae in the East Sea were investigated in April 2021 using
the Multiple Opening/Closing Net and Environmental Sensing System (MOCNESS). The water temperature ranged
from 0.86 to 17.2°C, and salinity from 34.0 to 34.7 psu. Zoea I and II occurred range from 29 to 1,982 inds.10° m™ at
10 stations, and range from 4 to 11 inds.10°m™ at 3 stations, separately. Therefore, Zoea I occurred in wider area and
higher density than Zoea II at all stations. In the vertical distribution of larvae, all zoeal stages were mainly distributed
in the 30—40 m strata, and the larvae showed nocturnal vertical migration similar to that of most zooplankton. Zoea I
appeared in the range from 13.7 to 15.8°C and occurred at the highest density of 1982 inds.10° m™ at 14°C. And Zoea
IT appeared range from 13.4 to 14.5°C and occurred in the highest density of 11 inds.10°m™ at 13.4°C. In conclusion,
the early larval stage (zoea I) occurred at a higher range of sea surface temperature than later larval stage (zoea II).
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ME webd] §4 BEE Aok 2 AU Sl Fast
o] 0] AT A 7He) S A sHeT] At TR 1t
It Anger, 2006). AA7H) 75 Aol et A 7
HSIs7 Ol oI AT W MR ATE Heko 2 ol e 2
glo] A&1el |4 91 BAANY U Fol71 2 el
™, -5]-8-01 2] (total allowable catch) A = 5-& 53l A3
2|2 A 83laL Jth(Choi et al., 2021). B} TF h Al = A EHA}

A AAA ez HAEA T Oregoniidae) A< Chion-
oecetes)oll 8= T2 F THOE o] T2 50, U, HAl
of, 12|l B8 7HA] GA 23t St of] A4 eh= ti Al
+= | A|(Chionoecetes opilio), 3-7|(Chionoecetes japonicus)
aear o] & F Ae]9] gl YEehAIZF A8k (Kim

et al., 2012), thAI2}F ZA Y] ¢ 22 52l 2] 120-150 m £}
400-2,300 m A whetel] AAJsHE LR ) 44444
o|th(Hong et al., 2006). thAF] FA71= LAIA P72
7|12 o] Al7]of Y2l 0] 5< 31 (Kon et al., 2003; Marta-
Almeida et al., 2006; Torres et al., 2018), o] & 53| oA+
AL WA= AL, AITHAL, o U A] & T 3L A9 4
59 oS d=th(Lampert, 1989). T3k, = W A& 2
823, 72|11 &l 7Feb -2 ohofeh e 2 912 fA Y] Haxof o
a8 v] 3, 2 4 R} S Aktol = Thofsto] 414 7
Ao 20| 71918 A5 Anger, 2001; Pires et al., 2013).
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A= Aol TRt ARt obd ek fA 7ol it ke
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&0l 7hssteh. A = Ul diAlF 8ol Bt A+ Lee and
Park (2012)¢] == 3l F(C. japonicus) 742 SHA|7]
OF F7HA 3z Atuto] Qlom A4 5 Bl 2] Lz EA4]of
Wt 7] 2 A= 7F RS A Ao
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Fig. 1. Sampling stations of Chionoecetes spp. larvae in the East
Sea.
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Fig. 2. Light microscopic photographs of Chionoecetes spp. A,
Zoea I; B, Zoea II; Red triangle, scaphognathite margin. *Zoea
II has 25-26 plumose setae on the scaphognathite margin of the
maxilla.
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Fig. 3. Vertical distribution of temperature and salinity in the East Sea.
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Fig. 4. Density of Chionoecetes spp. larvae in the East Sea. A, Zoea [; B, Zoea II.
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(Fig. 5A).
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Fig. 5. Vertical distribution of Chionoecetes spp. larvae in the East Sea. A, Combined; B, Zoea [; C, Zoea II.
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Fig. 6. Temperature and salinity diagram with the density of each
larval stages in the East Sea. A, Zoea I; B, Zoea II.
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SMo| werEhls F8 Hlel BHR0I(4R U ¢

HZ5m7HA Y 2, QR ARE HIFOE fAo] R &
A= S 8019 HAE T =& YR $lck(Fig. 6).
Zoea I7] §R8E 13.7-15.8°Co] &2 HY7HA] &3}
11 13.9°CY] 24204 1,982 inds. 1P m>e] =& W 8 =
dAstglon, = 28 F3HE2 9F 34 psu Hele] #siTh
Zoea 117] SAL 13.4-14.5°C] E2-01 0717 28549
1 13.4°Co] F24-20A] 11 inds. 10° m?e] W& &35}
on, F 24 FZYE-L Zoea [7] 2} v FA & ©F 34 psu U]
Qo] Gk thAF 82 7] FATAR] Zoea I7] 748
ol II7] A Hth ¥l #3542 BISI7HA] S35kt
7 %

A= AAl(uvenile)7t =7] A, Hefe} A A 5
< 918l Megalopa7|of] 283t A 4] 2] & 27| (settlement)E 5
ofFgtH(Marta-Almeida et al., 2006). -2 0] 21231 A 2] Z| 7}
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A mgsto] 2k wf= FH-748719 o]0l 58%t
& s, ojf HAS 24, dF 59 S ol wAt
(Anger, 2001). 482 7 A28 (ontogenetic) A4k BHC
BA A Al Abg o =R E ghibE]7] wjizoll(Strath-
mann et al., 2002), T2 7] FATHA 7L H W2 22 HE
Urebdc) 319k Aatol Al Zoea 17] A2 57] SAITHA| Sl
7] FAE T A 23251 %=t ol & A7t tiAIF9] AF
7] Q1 4of|ut AR} o] £o| H 7] wjoll YA A8 9] At
3t =3 & B3z (horizontal distribution)E WEF 7] o= A&
O] #7F R3S 4= Sk

AL 7] dA R Iddes 3 o= 2ol7t
Efub, o] 2 A AR Aol Y= & AtK(Fiksen et al.,
2007). Kon et al. (2003)2] Aol A Uit Q7 FApTof| A Al 51=
PAF GA-E Zoea 17]19F 117] 0] Z+2F 100 m =23} 200 m 5>
7 =3 813aL megalopa”] o= B 21 300 m ~57HA]
Urebgtth 2 9] A3l A= megalopa”| 7} AR = A 2%k
A|ak Zoea I17] -A40] 17] SR H T 708 =321 80-110 m 77}

2o

A Z@stick. o4 Aol F7|HA 2 WSS e 4
F7H) AT AL AR S0 BFUSE 49 Seo] 5

7¥at7] wjEel 20 & ol A7 tHKon et al., 2003).

A% A1) weA e BEL 23} i, 9 o kel
3 Q9152 AgS W=l (Anger, 2001; Kon et al., 2003).
Ouellet and Sainte-Marie (2018)2] TA] -G48 ARS: A3 of A
S0 1A RS e ol HH o] A
& A oH, MegalopaZ| 148 W& 20| A 4% &=
7F o wEA Uebgth £ AtollA = Zoea II7] 482 17] &
AHTE e 2 QoA st on, ol2et Axb=
Ao SreA R Wddes S A7 A EHA
W2 o) gk 435 9l Aodles 2ol Ao R
B QItk(Yamamoto et al., 2014). o] A& 422 G2 o] vttt
A8 2R BT S P 28 20l F shbeky wekEh

0] Qo) 52 el slm), A 23, A% &
A, oHAEE T1e]al Ho g 5o thst Ylsel ol
R =l cHLampert, 1989; Hays, 2003; Brierley, 2014). For-
ward (1985)] Atol4l HEAAA K Xanthoidea)o] %3}H=
Rhithropanopeus harrisii®] 82 Hhol| 502 o] 531l ¥
of AL ® o]Fshz FAlolsS Bk Wl #50%
o] F 8t o] 2|50 & o] Fdl= dF4Zlo) s HEH -2 R
9] s EEHAEN A YERYE= nocturnal vertical migration2]
TR A St U&= Al -3kl S
06717 Y& o] F FA9 Hx= RS0 RHEH JXH sk
Holtyzt s 7F 71 sl A= 13417 'F-5(culmination) < 7
AR HE spdsto] Byl ow, dEo] AZSHHA ThA] &
3 750 A S vl mebA Sdlfoll sk A
F= Zoea A7) ¢f nocturnal vertical migration®] Q3422] 0]
&2 ol Ao wetE
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AR7HA] Gzl AL SAY FF FA TR A
423 2}o](Konishi and Shikatani, 2000; Ko and Lee, 2015) &£
= B8t @} posterolateral spine2] Z o|H](Korn et al., 2010)
of w2 i Fol ek shARE Faflol= F FY A9 A &
3 H97F T o] HAT wEE YA fA8o] 25t
(Kim etal., 2012), F7F 482 P2 S o] w9 FrAfsict
1= B 0% %(Species) 2] $4o] o]g7] ujo] 4
2 3hs] L& A A] &k F & 4(Genus) =71 Chionoecetes
spp.2 37|52l ltk(Korn et al., 2010). webaA] A& 1 &
AL 5-0] FEA QL Aol & 2jIsH7] of e AR thAlF
48 5 o &= <4 42321 Chionoecetes spp. & 37| 5H= 2
o] Agahu], 23 A7 ARl that W BA T Aamo)
GG WAISH AR AW 5L DL Yolr} B} 54
& 595 549 BaKo) ey,

2 Aol A LRTEZEA] AR R AT A8 o A3t
Q1 FAE o} AR EAZ Pkl en, o5 WUt AY

S/4& gofsbr] flall 5 ohefst 28 2= 1+

B ool 2023d%E ZUSLAERY Akl ALY
(R2023001)%} A ¢l o =342 Ayt
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