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Population Dynamics and Reproductive Biology of Leptochela
sydniensis in the Southwestern Waters of Korea

Chul Woong OH and Jung Hwa CHoI'*
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'Department of Marine Biology, Pukyong National University, Busan 608-737, Korea

Investigations were made on the population structure, sex ratio, growth, and recruitment patterns of Leptochela
sydniensis in the southwestern coastal areas of Korea, between May 2000 and December 2001. Spawning
period, fecundity, brood loss, reproductive output, and size at sexual maturity also were examined. The
results of the sex ratio showed that females were more numerous than males during the overall study
period. Parameters of growth were estimated using the modified von Bertalanffy growth function (VBGF)
model incorporating seasonal variation into growth Females grew somewhat faster and reached a larger
for females, and Lw=12.08 mm CL and K=0.69 yr'

for males). The structure of recruitment patterns obtained by the FiSAT program indicated one normally
distributed group. Based on the occurrence of ovigerous females and the gonadosomatic index (GSI), the
main spawning season was from June to August. Analysis of covariance indicated that brood loss was
not observed during the incubation period. The size at which 50% of females are mature is estimated

size than males (Lw=12.80 mm CL and K=0.70 yr'

as 548 mm CL.

Key words: Leptochela sydniensis, Sex ratio, Growth, Recruitment pattern, Reproductive output, Brood loss,

Size at sexual maturity
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TEFENIVNSE (Leptochela sydniensis, Dakin and Colefax)
= EZW 7)) (Family Pasiphacidae), £ 71 A-9-2; (Genus
Leptochela)?l| &3l B84 Al$2ZA AAZ L2 201£ 12
Fol 42 glon, o] FX 7Eo] e Fd] B
e Ao 4R Ut} (Chace, 1976). FTvhe} At XE
SNZIAS (L. gracilis, Stimpson) 9} FZFN7IANS- (L.
sydniensis) 2&°] BRI H I glow FZEU 7N Al
oA B} 7}&o g st o2 ¢elA Ut} (Cha

et al 2001).

ZERZN - AN A EFTEIY &
7]52 AdolBtaL A9 EAAR] FEFU o792 Blo]& olf
HoZM Holakge FIWNAEA F2F 4TS 9938}

3 At} (Omori, 1974; Asahida et al., 1997; Kume et al., 1999;
Yang and Tan, 2000) ob&d FLEWIIANS-E VR A
Ao A AMEF (Acetes spp)St EHHA AEEI &
BAAHCE T3 AYFTOE A o7t 8 4£549
o] Hil Uk

AF7HA Bag 7157l g A7 X7
o] 2l R-YE) 7)A} (Yoshida, 1941; Kim, 1977; Hayashi, 1996),
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FRAASE5Y A 2ot FeH A 5

& Ell

B3 A7 (Chace, 1976), FH 714097 22 9] A2 I 7Y
A7 EA #E AT (Company et al,, 2001), EH 7142

AENSHA A7 (Kosaka, 1976) F°| itk EF 9-2{vietolA
FE7IAN$-9] Aol B3 AT (Park and Lee, 1995), A3
e SAE7Y FuF vgE B 23 S W A7
(Park, 1984) 5°] At} ol&j3t ARSI F oA R FAH
ZFA N E Betal S2EW 712 AT Hstelu 44
Aefo] B A= A9 gk

= FEuet MalidRel ool Edshe
A2l AT =, g, A HRE S

%E%Eﬂ 71

e gl ol T3 GAVGAG A T
(GSN9] 91 W3lE H&ste A7 E YT, Lk,
A F5, A AEE, v B 9 3 ST 59
Ao #AF AWE Yo mH FTZE Ao B3k Hut
A2l AVE) ety EAQXES wobstyrt.
WE W

EE ME 2 X2

E AFdA 52272 AFL salvea Mgy
9 A Qs oA 200003 sé—rEi 2001 129747



TEXUWNIAA AAZ TE B A8 647

d@mphyung
o

-
N

Muan o 34 " 60"~

Yellow Sea

.o s 0]
Chilbal-Do [
Fishing Ground R ? .

-

S
ﬁc:

L34 * 30" 34 30" |
ol
I &
o
S -
0 5km  10km Q‘,rmb
' 126 ° 10’ 126 ° 30°

Fig. 1. Map showing the location of study area (@) in the
Chilbal-Do shrimp fishing ground, Korea.

2070 S A 138 AA ST (Fig 1). TSl 21E
o]YH o] E] UF-E 10% THEELY §9o3 Ao
A sk APARE ERbete SIS ADEs)
Aot A WEL s F-EnA Stoll A Al 15X WA RgS
wESte] Kim (1977)9] Wil msinh €2 dul= F249
FET A Al &-FE TR T A g dAH
&2 YePSith S5 747 (Carapace Length: CL)S =78
of 71 FF5Y AFAH 7 AA P #e AR
2 0.0l mm7}A] SA3[ T}

parametric method)S.Z A% w7 L
3HATh (Gayanilo et al., 1995). 4378212 thg-7} -2 AH A<
A% HE 298 183 von Bertalanffy growth function
(VBGF)& o] &35l th
Le=Loo[1 —exp{ — K(t— to)— (CK/2 T)sin(2 7(t—15))} ]
A7 A L 18] FHE7, Lo ol 22 A FF1
z ke BAST, ve TERE0] 0 o] I, o= AA

2 43 WFe FxolH, v 4 W5 AFHoEH
WP (Wintering Point: 95 Aol 78 =@ A7)l A 0.55
W kg 44 etk T Lo%k KIS 183k Pauly
and Munro (1984)2] W wiel AU A XS (Growth
performances Index, ¢S T3FATh

¢'=logoK+2logieL o

AURHE FHY A WNAFE Hge R 98 5F
WF NERIECN AFE Boo) i FEAY 159
FAAVIS deAol gysgom, YY) AFEE

op

= FiSAT ZZ 713 9] NORMSEP (Hasselblad, 1966)2 ©]
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AHAI A EH A
ST+ I
sRdvgetol A Azl ddag Bestel guws

3G (Pl Bs F AR RS 80THlA 484 F
8 & HAL4] A& (Sartorius BP 201S)E 0.1 mg7HA] &
[e)

2ot o

Az
.o, MAL X4 (Gonadosomatic Index: GSI)E

=739 NAE, =273 VAT

(Reproductive Output: RO)S] F4-& ¢ &4]o]
o] §l= VA9 4RE gt E HTh

& A AT AAFE BlE AAEES ofee] A2
HFY 4] (Campbell, 1985)0.% 431}
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[1+ exp(a+bCL)]

710N P AEY), a9 b FE 47 eI w7
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ZAPIY B F 5750AE BN A S
o] A% A4 289 mmAL, A 843 mmP L B (¢
AL 489 +0.73) mm=E HeERET 2L 242} 3.08 mm, 824
mmPIL, BF 473 +0.68) mmE JEIGTH BAEA A
AT FZTE] Hat FHFAF JoIM {3 2olE B
FAO (U=531,761.5, df=1, P<0.001), 7RAT2] FZol A
olq Gpztel] fFog Aol gl AR Yy
(dwa=0.167, P>0.05) (Fig. 2).

el dAo] 3426702 60%E A I, F7 0]
233170A 2 40%5 ZpASt AH e EuEo] R HIF
= vebgton, 2000 590 44622 1A =9k, 2001
10¥0f 0392 7¢ wAl YEFETE (Fig. 3). Chi-square test
Az Aol do)M folg AolE BAFAT (1=102.12,
d.f=10, P<0.001).
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Fig. 2. Size-frequency distribution of Leptochela sydniensis
for sampling period.
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Fig. 3. Variation of females/males ratio in monthly samples
of Leptochela sydniensis.

2l e
% 57570 A (A 233170, €32 342670
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Astn A 2490 o] &3t (Fig. 4). FFAT =4S
BA% A7) 20009 1120 289 mmE 7 2 A7 28
3L, 20003 52€9) 843 mmE 7HE 2 A7 S¥skHct
A, A 1Ea HA ARE Azt A wel mo

(mode)?) W37 AAHOZ ojPdHE AL HAF
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A} o] 249 At FEFLH (Loye FH0) G ¢ 2
Ao vehgs Adel uE 47 ¥E 299 Ps
M & Aoz FAHACH, 4Fe] sMg =
398 FAE AT} (Table 1, Fig. 5). AAw L A
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Fig. 4. Length-frequency distribution, expressed as occurrence
of males, females and the pooled data of Leptochela sydniensis
during the sampling period, and estimated growth curve.
Sample sizes in parenthesis represent below months.
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Table 1. Von Bertalanffy growth parameters of Leptochela
sydniensis estimated by the ELEFAN analysis of length
frequency data for males, females and pooled data Leo:
asymptotic length (mm), K: growth coefficient (yr Y,
theoretical age at zero length (yr), C: amplitude of growth
oscillation, WP: wintering point, @' growth performance
index, Rn: score function

Parameter Males Females The pooled data

L. 12.08 12.80 12.40
K 0.69 0.70 0.72
fo 0 4] 0
C 0.99 0.65 0.82

wp 0.20 0.21 0.20

o' 2.00 2.06 2.04

Rn 472 607 604

12
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Fig. 5. Average growth curves for males, females, pooled
data of Leptochela sydniensis based on length-frequency
distributions (LFD) during sampling period.
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Fig. 6. The annual recruitment pattern of Leptochela
sydniensis as identified by ELEFAN II routine.
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Fig. 7. Percentage of female of Leptochela sydniensis with
ovigerous female within during the study period.
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FEEWIIANS Ay E2dEE FHEEF 5.5 mmollA
FE3E 458 mmol A 174702 A4
HA3, B T @ EEEDHE 512 200002 Vel
FHE AR AAe Tk FEFT HYE 4.00-6.64 mmS 3,
A FFLH EHEFPAH)L 5.52 (20.47) mmE e
FEAEH TAFE I ARAE 27 InEN=3.658 (+0.956)
InCL-0.029 (n=60, r’=0.50, P<0.001)E YEl%tt} (Fig. 9).
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Fig. 9. Relationship between carapace length (CL) and number
of eggs (EN) in females of Leptochela sydniensis with non-
eyed eggs.

v &4 {55 Jrish] 98 O 9AdE SRR E
9] 3AAHNE F38}3 (Table 2, Fig. 10), °1& F Ao
3l FEAHEA (Analysis of covariance: ANCOVA)S 2 AS
A} 71& 7] oJA) ApolE HAFA] ¢kt (ANCOVA:
F=1.36, df=1, 94, P>02). @&} FE7|L7] (be=3.235)8
7Hggk AH 9 zto]E EA% Ao AHol JoJME Foe
ZFo) 7} QAT (ANCOVA: F=0.03, df=1, 95, P>0.8). ] &3}t
Ave o gl & WA Bt ¢ 4o dojuA
Fete e AFsFcl

A2l & (ROY2 OA AT H XFHAY 24.18
(£8.50)% (n=65)2 AA 3= Ao =2 ettt O 9AE
o 3o B9 @q2EU2hHE w0l gle | dAlNA 0.039

Table 2. Details of linear regressions for ovigerous females
of Leptochela sydniensis with the non-eyed eggs and the eyed
eggs. Log. egg number (EN) is regressed on log. carapace
length (CL)

Egg stage Regressions tslope n e
Non-eyed  InEN=3.658 InCL-0.029 0.956 60 0.50"**
Eyed INEN=2.813 InCL+1.401 1.117 38 0.42***

R p<0.001
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Fig. 10. Regression of egg number (EN) on carapace length
(CL) of ovigerous females of Leptochela sydniensis with
non-eyed (O) and eyed (@) eggs.
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Fig. 11. Mean egg volume (mm’) in the two embryonic stages
of Leptochela sydniensis. The vertical bar indicates standard
deviation.

(*0.006) mm’o] o™, Fol JE W GANMNE 0.048
®0011) mm’2 YRt (Fig. 11). $AEA B3 - Aol
U2 do RBile {93 AolE BEA+=dl (Wilcoxon
two-sample test: Z=-12.263 , P<0.001), ©]# 3 A3+ *e)
ddo] IPHAFF Fo Byt Fridtte 3g AHEn
Atk

TG dig A= A AATE AR ERE vE o83t
of EX2E Bgdes F4%% v"_“éé%z— thg-9] 2139 o)
FAEReH, A 50%7F AEol o2 FEAF ¢ EF
HAP)2 5.48(£1.49) mmZ ura}air:} (Fig. 12).

_ 1
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Fig. 12. A logistic function fitting of mature females of
Leptochela sydniensis to carapace length. CLso (5.48 mm),
which corresponds to a proportion of 0.5 (50% of females
are mature), is indicated. and then dotted lines are represented
confidence limits.

Rl Berglund (198100 whE A =3 o] A1Abd Fxz}5}
= AUAZE Az A7) wige A vZE  oa
std=t, 2 d7A% 4AY AZECl AR A4 Y
' Berglund®] %3 dA st Aty gt AHl e
s alez A% o &5 A F AP HRAE=E
o] xpolz dEE F o, ol g A7vF deF ow
vetE o)

e ARg FAg A0 g w712 Ry FTEEY
7108 AT T NIEEE AE 7] von Bertalanffy
A% Bdo & gte e Jeisth 4R, £AH a8n
155 33t A5 AN WA= 2.06, 2.00, 2.042 LHERE
ok gzhell Anln A g SlolA ztelE HAFIAE]
olg|3t A= Yol AR Aol wail FUTE AP
A o Z FEFEE) o]Ete Ag vEho] 51 ok o] A
2 BN $F (Penaeidae) H} A YEIEO L} (Pauly et
al., 1984; Cha et al,, 2002), Z}A| Bl A-$- (Exopalaemon modestus,
Hellentq fH4t 25429 AF Crangon crangon,
Linnaeus B0 @& Ao 2 UElstt} (Oh et al., 1999; Oh
et al, 2002). TZEWZIANT-2] o] 78 =9 A7l AL
B2 et o2 R £eoR I3 tiBEY A
s =jo] e} Rz 93 JIe BolAT 9 F7h&l
ZAag AHE BT (Hartnoll, 1982).

SEEUHAANEY F AEA 7= 2@ 4H A Y =4
HI& T A2 4 e Y wste] FaolA BAFE ule}
ol 64FE YA E Vet B AFdlA Atee 23
1 590l AlFtate] goll vl A A7 Atdol e
3= Ao 2 UEsth o3 A FYT s HlA A}
B EN 7S (Leptochela gracilis), RM-F (Acetes japonicus,
Kishinouye), 5 R X% (4. chinensis, Hansen)2] 2+&tA]7] ek

O

o

A3t Ao 2 Yeldtd (Kim, 2003; Jeong, 2003). Kosaka
(1976)oll W=d 2.9 Tokyo, Kasaoka, Ariake ol FA}
H FEEWH7IANE-S] AFEAE 4800 A 108 7HAE B3

= ol#g dF A= B I A9 A FH

FEATN LD AN A {Fog G A
AL g o2 JERTh o83 Ae OE AolF
(Berglund, 1981; Corey and Reid, 1991; Guerao et al., 1994)%}
A (Hines, 1982)2] d7 ZAdolx {AISE 4ARAE Bo
FAh ol AF (FFLED) Ol XIF] Fad AL
Hdoe AL AFsE) SEEUAN-2 A d 2o
Yol wel to] Bal= Friste A2 et 19
U g Aol digt 8 T30 A S TR
A% A7 71&7]19 ol oA feld zeo|7t gle
Ao g Uetyhet] o] A2 b A Ft b &40 dojuiA|
Bete AE JFs FnUnk olH g Ae A7l A
o Gd&ae] @At 08 AFAEY] A Adole
YRI3HA] = RO Z UERET (Oh and Hartnoll, 1999). 742}
Fo b &4 MAREE G HETE M8, 718E 2
S8 22 oy 2059 Aolof] g oprjdria & 4 gith
A2 AEE ROYS HA AT M 24% A=E AX 3=
Aoz yelgted o]d3t Aie thE AolFe 44 i=d
A9 9-24%¢} Hlms) & wf HnH F& A AEHS
Zhe A2 YERGT (Table 3). Hines (1982, 1988, 1991, 1992)
of w2 AF ol FAl= gdutde s 4 A 10%S
gt Budkar gl B AFtllA 249 A4 A
AFEG A4 Yelson ol Ao|Feol dutAR] dgo
2 Addd.

i

flo

Table 3. Comparison of reproductive output (RO) for a variety
of caridean shrimps

Species Re%ﬁ?pﬁt've Source

Crangonidae

Crangon crangon 0.17 Clarke (1987)

Notocrangon antarcticus 0.12 Clarke (1987)

Sabina septemcarinata 0.14 Clarke (1987)

Philocheras trispinosus 0.24 Oh and Hartnoli (1999)
Pandalidae

Pandalus borealis 0.17 Clarke (1987)

P. montagui 0.24 Clarke (1987)
Alpheidae

Betaeus emarginatus 0.09 Lardies and Wehrtmann (1997)

B. truncatus 0.13 Lardies and Wehrtmann (1997)

Palaemonidae

Palaemon northropi 0.14 Anger and Moreira (1998)
P. pandaliformis 0.19 Anger and Moreira (1998)
P. gravieri 0.12 Oh and Park (2000)
Macrobrachium olfersii 0.22 Anger and Moreira (1998)
M. acanthurus 0.19 Anger and Moreira (1998)
Exopalaemon modestus 0.17 Oh et al. (2002)

Pasiphaeidae

Leptochela sydniensis 0.24 The present study
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