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The sand shrimp, Crangon hakodatei commonly occured in the southern coast of Korea. The population structure, growth, mortality,
and size at sexual maturity of C. hakodatei were examined by the samples collected from the coastal area of Geoje Island, Korea
from October 2000 to October 2001. For estimation of parameters of growth and mortality, monthly Iéngth-frequency data were
analysed by ELEFAN. Parameters of growth were estimated, using the modified von Bertalanffy growth function model. The female
grew faster and reached larger size at the same age than the male. There was a breeding season showing a peak in winter (January
to February). Total mortality by length-converted catch curve was estimated at 3.10 yr™', fishing mortality was 0.62 yr™' and natural
mortality was 2.48 yr'. The size at 50% sexual maturity for the female ranged from CL 11.00 to 11.50 mm.,
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AFAN % (Family Crangonidae)dl 3t wEAFA$
(Crangon hakodate) = $-Eviete] A3, &l 2 Faio d¥s
A7 & A ("G Ak Ao BE (Kim, 1977; Haya-
shi and Kim, 1999)3t= 452024 At AHdd F2 4
Agct of 25 9-7F £33 AF A4 (Genus Crangon) 9 A
T dde AAY N FE5F (HeAF) 2 AFEY
2ol Zdo] g7 FA, AUEL AR 27| AXAE 4
oj3he EARY d8L Fozn A AeHANAN Fa3 AYE
A8 1 9)e}k (Asahida et al., 1997; Kume et al, 1999; Yang and
Tan, 2000).

ASAHA 47 B8 AFN+E H+F Aty o
e 2459 3y 5Ho FHEH FL 7t 28se
iAok Akl A3 % (Oh et al, 1999 in Crangon crangon)
£ Aoz 3 Aol YRES AAFL QU ol uha], FopAl
ot MA3teE AFHLEY AEFol FF AFe AFAS
(Crangon affinis) 3 %o @3 AT Eo] hFrEgoz A
#3% dF (Natsukari and Iwasaki, 1987), 4 A<d #8 44
(Lee and An, 1989), %&7% a7 A4ste MATY Heher3y
A 4o #F 47 (Hong and Oh, 1989)8} thate] mX)& of
Are] gk #3 AT (Chin and Shin, 1992) $°] e}, A ¢
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Hayashi and Kim (1999)9} FotAlo} 819 AFA¢F9 &7
A AREA 93] AFqSL ARG Fulel H59 Fo] &
Aol de ALZ wIHIPoZH V& AFAS U BE
83 A7 AFHE AR AART Yol le Aoz gAY,

£ d7dAe AT Ao MYge ntgAFAee 94
28 A F4Y NEE o) 8dtd Y F AAL ¥ P&
VBGF (von Bertalanffy Growth Function)dl 2]3] $33x, o
€9 4 A& A7 FEBA7E FotstaA o

al
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AYe] AH-E FTEL 20003 109 5H 20019 104744 AAE
dete 4 60~70 moAl M M$ZFE o) 3te] oY HPA
APE e ABdAM FHX22Y (10%)22 A3} 2~3
d F LEE BEDY Yol HAIH v AFE vtFAFA
&+ F AT 724 A4S bl A8 20070A o] gel A3
H g2 RAGE o3 = A 2292 200 (210445 A
gatgon, 200703 oldtd AS AFE LE NAE EANYe
2 3F4c 4F TES A WA EAY YA 24 F A B
A9 £&7] (Appendix masculina)® €A f5d 93 o} Fo
At} (Hayashi and Kim, 1999). 723 (Carapace length: CL)&
7YY 7AAA 2 AFAH SARAUAAE YA H A
(Wild M5) 3+l A ocular micrometerS ©]-83le] 233t A
AANYY AF 522 g AFAFAA T-S meter (Orion 135)
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AAE Aol A4gte ntEAFAE AAT 9% 381

£ ol g3t A

AAL 4% W5y F3L 43438 AR Aol
Imm AELLE £83 Az 9EA4 P InEE A8 E
o] &3t MEH von Bertalanffy 432 Md) o) o]Folhod
(Pauly and Gaschiitz, 1979), °]21§ B4 AAA5e] #32
ELEFAN Z271% (Gayanilo et al, 1995)¢] & o] Fo]Hc}.

L=L.[1-exp~ K(t~1p) ~ (CK/D)sin(2n(1— ls))]

Le g 34 (FA4), L.t o238 HA4, Ke 43 A+,
e Zol7F 04 W dFeln, (CK2msin(2n(t—t))& Ad
g AZEY HEE 2 UF Aol C (Seasonal oscilla-
tion)e A @& FAe) WE AFold, = oo} 1719 3
Z%e] 075mm (Li, 200008 AEE o3t HEIAAL, =
WP (Winter point: 9% A&l 718 =& A7 144 W
B 2A JEhd A 058 W Foz I A THe
A% e AEE ELEFAN Z23% (Gayanilo et al, 1995)9]
vl 4= =49 (Non-parametric method)& ©)&3te] FA31 Y
o - e QS vlasty] 9 L Kak e ©]4-3tY Pauly
and Munro (1984)9] ®¥el wel 48] W24 (Growth Perfor-
mances Index, ¢) & T3tAh

q)’ = 10g10K+ 210gme

& 83 A8 (Pooled data)E ©&, o] 7ol AFE &
iﬂ d 2ESY FAHAA 2E2F FAde HEL FHIA=R
veblfo] A AbgAlS: (Total mortality, Z)E A&85ich 3 A3
M2 In(ZN/4) =a+br 2 dE oI A8, N& Add 944 ()
of tgt MM, ate 4 AFGH 4] g AE v
el TE (Pauly, 1983; 1984). AHAAME A4 (Natural mortality, M)
T Pauly (1980)7F AAIg ofehe] 2o uhgt Axstgon, #2
(ML A A9 A 712 27 £ (17.50& st

logiM = —0.0066—027910g,cL.. +0.654310g,K +0.4634log,cT

o} g Al A 4= (Fishing mortality, ) F=Z-M 222 A3}

‘5} °1% AA A e B EXFEA FFH Sle
o= =
HEg ﬁl*}ﬁ}“i °}*4H 2A2
2 24390,
S S
1+expla+bCL]

99 HelA] a8 b Waoln CLE BARoIT, g HA 4
A4 Me 24 A4TEAL AUFNY F 44E P LY
HBEA) 98 o FoHem 4 A%l doluke A Z, 23
A 50%7 550 |2 CLu® ash bA1olS] & ()2
Arssic,

= 2
ARG F&& 2~390] 130T ol32 WA JeEgten 3¢
o] 261C2 ¥A Jehdoh (Fig. 1. MWL F AN HF

F22 175C]
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Fig. 1. Monthly variation of bottom seawater temperature at
the sampling site.
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Fig. 2. Monthly variation of sex ratio of Crangon hakodatei.

The sex ratio was calcuated from the specimens caught
from Geoje Island, Korea and by the following equa-
tion: (number of females/total number of individuals)
X100.
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Fig. 3. Lenghth-frequency distribution, expressed as percentage, of pooled data of Crangon hakodatei during
13 months in Geoje Island and estimated growth curves for this population.

FAol FANZE AR AstEA FR6 v)a] GA 2880
=A veygd. =3, 2804 5 M 48 4L 357 mm%A
om 744 & AL 1920 mmA (Fig. 3). AFHY W=
X AEE o848 £4 A s [~2¥ Alold A2
Adzt £@te, ddo FHY 71Yo] o] FoAe Aoz Ye
wtt (Fig. 4).
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Fig. 4. Recruitment pattern of Crangon hakodatei identified by
ELEFANII routine.

9%
oe

AP E von Bertalanffy 4349 AFuaAE (gl
&ty A% =g vaE 2 gGalo] £ w
A0 veintth 439 AZE wae (08 A33Ad o3
ARHEE 45 T Zolrt gle Aoz JEgen ¢ +£E
2 dHolHAgNE 072 YERT B3 4] 7 =8 A7)
(Wp)e ¢3a & - & &4 dolgeAM 108 (08)2 Yelton,
FL 99 (0.2 Jebst} (Table 1.
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A4 Ao & o8 F4 (Length-converted catch curves)
o2 A2g0j7 A AMYASFE 310y F28, Pauly (1980)9)
ol 93 AAAGASFE 248y ' A4 (Fig. 5). o1& 53 &
o} 7 YA GAFE 0.62yr'New, HEL 02090 ReE Y

A

T

Table 1. Results of the ELEFAN analysis of length frequency
data for the female, the male and the pooled data:
L.: asymptonic length (mm); K: growth coefficient
(yr™"); C: amplitude of growth oscillation; WP: win-
ter point; ¢': growth performances index; t: the ori-
gin of growth curve

Parameter Female Male Pooled data
L. 22.50 20.50 21.60
K 0.80 0.70 0.75
C 0.60 0.60 0.70
WP 0.80 0.70 0.80
Rn 0.398 0.506 0315
¢ 2.60 2.50 2.50
to - - —0.047
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Fig. 5. Length-converted catch curve based on length-composi-
tion data for Crangon hakodaftei from Geoje Island,
Korea. Z, N and Dt represented total mortality, num-
ber of individual and relative age, respectively.
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ANZrEe] o) 53 199 854% 2 7} B H S S Ngoen aF
iR oz ZAadd, 59 o] Fde A e ¢ £
TE Ro, F EINVE 1,292 Reg JeEdd (Fig 6). &
A9 BEEe AFT0o) F% W Frlsed, 343
1700 mm o)AM= ZE QA7 A&d Aoz veyd =3
4% 1443 (CLo)€ 1121mme Ao g veygt (Fig 7).
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Fig. 6. Monthly variation of breeding rate of Crangon hakoda-
tei. The breeding rate was calculated from the speci-
mens caught from Geoje Island, Korea and by the fol-
lowing the equation: gnumber of brood females/total
number of females) X 100.
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Fig. 7. A logistic function fitting the porportion of mature fe-
male to carapace length from the specimens of Cra-
ngon hakodatei caught from Geoje Island, Korea, CLso
is the size at sexual maturity which corresponds to a
proportion of 50% females mature.
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LGl MHste A4 A4F AT Adel e ¥zt

P Foo] Fedte 12 EAREH AATY 50 AYH
AN F2 AFE 3o A2d AUy £8stc oz 21y
o] 9t (Kosaka, 1970; Cha et al, 2001; Choi, 2001). & I+
WEEY 2& &0 39, 29z AXE 9 Port Erindl
X258 Crangon crangond 195 X3% AA7 28317
At} sgell 7hg gL AT e, 2L Hde 68
o] Fo] 283t (Oh et al, 1999). A5 B A7 g%
E2AFN$E F&0) AAEE £ FAYH TaY AR
283} AlZete £20) e [~2¥9 XA FENES}
M wE Ao JEYO o 71 A 28 EF 22
ZFA o}Fo vepgh ol g Ade nEAFML 4B
2 Zglolx oA Ho) A FHY FU AF d#Ho)
e A 2t (Hayashi and Kim, 1999). Fretter (1984)< %
FEY ATy AL 28Y VdAgy MAEA 9
Bety Eastgo. gy, mERFEALE A5 4
e 54 Ad o2 2uaige] MAsA HEA, $&0]
L FARGE Re A ABde Aoz 4AAY, 2HY
o Adste g 719 $o FALTL Y& SendaiToll A
Agte ZAFAE AAE FFdME desed, F A3
& 1195 o5 5974 Rog BaHUT (Kosaka,
1970). =3 s ol F A4A ¢ =3 $ (Pandalus borea-
lis)o A, &0 @& el MAgte MAT &0 &
ol AYste AAZ v F BN =Y Ao Ha
HAd (Bergstrdm, 2000).

PtRAFANEE C crangonl B3] AFe] BE ROz YER
o, Y 9% v & o I/ & A22 JERE A
Aol g Ao dste =8 FAFA L7 C. crangond ¥ 8
& Aoz ey (Fig 8). PFEATAS-9 AF o] 713 =1
A71E 9~1082 C crangond 124 ul& wE Aoz Yeyt
o ol £ F3he AR Aole MAAY F2d T FF
OS2 C crangon®] MAE A F& WYE 6~16C (see Oh
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Fig. 8. Average growth curves in two Crangon-C. crangon (Oh
et al,, 1999) and C. hakodatei.
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et al, 1999)Uel ¥ wpEAFA o] HAAE 12~26C2 3
Hog gkon 429 HAE 1g 2 Ro2 Yyl oy
MAA 2 £ HFE LS JF2dA 439 Wil AFgs
ARgte A QS 43 #A7 At (Taylor, 1958).

£ A7 tdsd asAFAS AT A AMASE 310
yi 2 Ueged, oA od8Fo] ojFoAA] gr d39
Port Erin 39 2] C crangon NATe A AHAS 360yr~' (Oh
et al, 19998t H2F YA GeRgAw, ojglo] o]FojAE
A C crangon MAT A AFASF 208yr™! (see Oh et
al, 199 BT A vehgch £8 AAAASFE 248y 2
UEtt 9= Port Erin%tel] X 43t= C. crangon WA T 3.60%}
339yrt (Oh et al, 1999) Hl3) wj$- $e g UEhtA,
Kosaka (1970)o] 93] BRu ¥ & Sendaittol M 43te AFA
9 29 137y B 24 Vet & 979 2499
AAz AZHGAN T st EFAFALE o2 & ogdge
O] FOAA G UAR, o]HF & A AGArd AAAA
TE Bolg A& Az FHHGH ASHE oTFEY FL
EYgd % Aoz AT (ST Kim, "'EE 2A47),

2 AN ntE2RAFRY 4Rl 7 =1 AJle FAR
Uebged, 20 %2 FAd 430 =g ddigd A
A 47 ARy 9 4T g2 498 1Y 9
g Ade nfFAFA L9 108 o) F A FEHe XA
A g 7HA7) 98 A g Ao (ARFe AYA
719 At AEo2 Ao qUAE AH 3} BEE Fo AME-3}
€ oz 484 Ut (Hartnoll, 1982). T, £ AFZTo)A
Vet ot AT 4R FARYG BE YL B48E =
o], Hg F& F AT FNE ZA Y * A (egg produc-
tion)& A 1tk (Hartnoll, 1982).
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2 dFo AE9o) olFAFAE (Crangon hakodatel) ©
AAE F9 s delA 20000d 10258 2001 108747 A $¢Z
& o] &dle og FAAt o)E MATY T AF, A%
2 4 Ag B BHL BAZE o E4F AFUT doHE
o} 4 ELEFAN Z 2% 93 #4350t 43A5e FHL
HHE von Bertalanffy 434S o] &3t 4Rl FHAEG
q7Fo] W} AsMAd e medte A2 Jeyd A3
# oy ZMd g5 F A AEAFEE 30y ' 2 JEER,
Pauly 4o} 93] &8 AdAEAFE 248 yr7'2 YEIYT, &
F gARAFE 062y 'Y Aoz ey, 43 A A%
AR Z7E 244 11.00~11.50 mm Abo)¢l Aoz Yyt
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