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Reproductive Biology and Population Dynamics of Luciogobius guttatus (Pisces: Gobiidae) in the
Southwestern of Korea by Byung Gi Kim, Ji Hye Kim and Kyung Nam Han* (Department of Ocean Sciences, College

of Natural Sciences, Inha University, Incheon 22212, Korea)

ABSTRACT

Reproductive biology and population dynamics of Luciogobius guttatus were investi-

gated. Higher gonadosomatic index (GSI) was observed from March~May. The fecundity ranged form
241 eggs at 3.1~4.0cm (SL) to 716 eggs at 5.1~5.7 cm (SL). The relationship between length (SL) and
fecundity (F) was F=11.242SL2%64(R?=0.65) and fecundity increased with length. We estimated the SL
at 50% group maturity as 2.6 cm. The spawning period was March~May. The von Bertalanffy growth
function (VBGF) estimates were: L..=63.00 mm TL; K=0.85yr'. The structure of recruitment pattern
obtained by the FiSAT Il program indicated one normally distributed group. The growth performance
index () was calculated with 3.53. Natural mortality rate (M) was 1.00yr ™.
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45013k (Gobiidae)= A7 5 7P W2 F2 24 Fol
FeiA 91o0), Lojot @) aelo] W chee AehE 7
I QI (Myoung et al., 2002). EZF 14 Q424 AL A
A WellA BeiE] AHE 7HAH, o] 59 AAA= g A
& o] A& 523 2ot} (Choi, 2011). 0] Zte] o]
L% (Luciogobius guttatus)> =59 AFE=E X3S}
o Folka Wik W Afsiekel qiok 3 7ldeto] A e,
Qe} AshF So BEeH(Kim, 1997). 7 B FA4L
2 A Aol HuTol SAT 4 Ut So| Hold 713
=0] (Yamada et al., 2009), Flathead goby =
+ worm-like goby2 &2 #] Qlt}(Hashimoto et al., 2014). =
WollA w =9 Ao ®aste] Chyung (1977)2 £
2o W Akke, oA 3W7HA Aol Bete] Hasiict.
Kim et al. (1992)2 W85 Adada 271384 9 4

(interstitial )&
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. 3iel 24 23l
S, BE WS Wel Aol WS 45, B
AT R 2 AFE Pelter Astgol Adlshe
SRR AL SEAS A, ), E, 24
4% 5 sobsta, AATY T2 A A4 E, A St
2o A FAE THshun sheiet

Mz A HH

o] 250 YA 717 2008F 12€2E 2011E 1¥€71A]
R, AH FFT=9 2ol A w13 HAAJsHT (Fig.
D.FAA 124, 149 223 2= 39 2F A&7 AR
Atth AAAE = 20109 viE HHE ARE £46H
I, AR SEHE 20099 WiE AR E A RS AT &
ME 5% /44 22THoR IAsto] A7 28 T A
3ttt A% (standard length, SL)<
£ A&t ASS AL, AAF (SFF, gWWo Rk H &3 7L,
A a5 AAAES o83t 0.0001 g7HA] S74 5kt

)

vernier caliper (1/20 mm)
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Fig. 1. Location of the sampling site on the Youngjong, Korea.

AE & 3]‘ | ¢J3te] XA 2ZF A4 (gonadosomatic
index: GSI), 7+5%F X4 (hepatosomatic index: HIS), H]TF=
(condition factor: CF)E& th2-9] 4|22 L3514}

GSI=GW (g) / BW (g) X 10> (GW : B4 Z2F BW : A1%)
HIS=LW (g) / BW () X 10> (LW : 7} %%, BW : 3 %)
CF=BW (g)/ SL(cm)’x 10° (BW : %, SL: |3

o371 GW+= A4 £ (gonad weight), BW= A% (body
weight), LWE 7+ 3 (liver weight)0]th. £ %o&%ﬁgg
WAz 7], Bz, o) EraE), dAel 2] 52 7)Ee
2 v]< (immature), 445 (mature), S (Spent) Q] 3THAZ
TESA T (Hyung et al., 2009). %2] 2732 0.1 mm T 7}
A HEEEA Sl H AR, TARE 2 AR

& Befsio] Aseision, B4, AFY Eieg 250l
WA B ekt AP A % Ag% 720l 715
gt AAE LR JHRARE AASHEAL, o - = 7F AdH]
Z}o| &= chi-square testS F310] F243& AS AT (> test).

AH7] E9F 9 02mm o)) & 7H RS A Ui
A2 BAFA T A< T (group maturity)= A% 10 mm
1Ao7 Al om, AbEA 7] Fet A A=A H|
£ = logistic regression®] Yo 2 FA3}4 T} (King, 2007).

l

1
- 1 4 ¢ (SL=SLso)

Y59 A F
ol g3ttt MAE 5
£ s A2 A Al
@ 9] modal progression analysis (MPA)E ©]-83}¢] 71’@@ S

2 Ag (cohort)yS FHeHH L, 9 AR RI=EXE 3
3}] bhattacharyas’s Method (Bhattachaya, 1967)2 ﬂf?}
o] Zt& Hlgte 2 NORMSP (Mathews, 1974)5 ©]&-5}o]
TREZAS FAsHHT v EEES 19 139 72 4t
A2 FHAu, ol me T £o] vlmA Fob Ao 23
2 Petersen method (Bagenal and Tesch, 1978)5 7 ]—8—
o FF8tath. v EY5E2 J%42 von Bertalanffy 4374
(Bertalanffy, 1938)& o] @3te] 2gstlct. SAo] A 7|7+
o] A u|@Eo] 2@3}A o} Pauly and Gaschiitz (1979)
WA C (seasonal oscillation)t WP (wintering point), ts
(WP-0.5)& Aslatoich. 434S o} 2t

I-J

J>_°,Loér$o>4

Ly=Lao(1—¢ 070

A7IA 1 AR, L A% tA| 9] Zol, L : o] 22 T Zol,
K: ’“7“741-:— to: A017H0Y W] 7HA A=goltt. A4 wi7h
22 (Lo, Y= AR MIEHE 22 EU)E FSAT I (FAO-
ICLARM stock assessment tools II, Version 1.2.2) T2 13 9]
ELEFAN I H| 24> 399 (non-parametric method)& ©|-&
3to] 243} th(Gayanilo ef al., 1997). ELEFANO A = A
F W% AEuen 24T 4 glof Tl A8 ol
(Lopes veiga, 1979).

1 Le—L,
to=—1In

K Lo
A7) A L= BIA7)9 27|15 9u]sty, Kim ef al.

(1992)9] A28 o|5to] 39 mmz AFEAHLt. ARTHL
ZAE A A NEEE A2 S EYZ FSATII =

E1749] ELEFAN routinesr ©]-8-8to] 7331t} A7l 7h
A 2o dE B 7123k RS T Al o
T Ao MG ) YRAE L9} kS 22t umate A
ot A% v WA 4= (growth performances index, ¢')& ©]&3}
= Zo| vlg2) 8} (Pauly and Munro, 1984), 437 H] 1 X]4=21
s THe) 42 olg 3kl FarT

¢'=2logioL~ +1ogi0K

¢

"

7}4-54 (recruitment pattern)< von Bertalanffy A%}
47 i o] &ste] A5k, ¥ A RlE EX%
A AFGTE REQ i Yy A 2Fe EAA7Ie o



TAA st 7A@ E ol e BEE= FiSAT 11
Version 1.2.2 X213 9] NORMSEP (Hasselblad, 1966)& ©]
g3l AR} = (maximum longevity)= 3% off
M F 38AS K A7go] 04 WY A= ()= -85}
Taylor (1958)2] 41 ©]-§58}{t}. Pauly (1980)7F AJAIE By
of wra} AFAAFFA 4= (natural mortality, M)E AAFSHR 2,
ALS 2 (D2 A A9 AtlA Y 717 B+ =2
2l 15.9°CE i dstsict.

log(M) = —0.0066 — 0.2791og(Le) +0.6543log(k) +0.4634log(T)

z4
=

H

1. SMAZER|S (GS), S X4 (HIS)2t BT E=X|4=(CF)

% A 3E oY HAbol| A5

ok A2 F 1489 34 (cystovarian type) = %‘*—H
oA FE e Gt FAA U daes ZE2TH 1

A st A TS o, AF] 3o A Y ¢ Bt
Aot ALe gHEEE WAo gt w| BTS2 GSIgLT} HIS
7k, CFghs 2A3klth (Fig. 2). 4 9 GSIghS 3¥ol= 3
I+ 3124049, 490 HF 909+£1.6622 Z713t5oH, 5
Holl= 7P =& B+ 11442277 Ut 2 & 52
3] ZrAaste] 6ol B 026+0.070191, 78 = 7P @
< BT 0234002, 8¥ll= Ho 0.27£0.03, 9¥ol= B
0.38%0.07, 10 0.54£0.31, 11¥ 0.95+0.05= eyt
HIS#2 92 s 9 At7)o sigste 1195E 6€7t
A B 336+041~3.84+0239 HYE ®Hgon Aer|7}t
T 39l 7958E 1097HA] B 6.67+0.26~7.959] HoE
e At 32 232+0.34~11.76£7.672 HYE RIS
™, 390] H 11.76£7.672 7HF w31, 490 2.32£0.34
2 7P dof dAlof v|ste] E4FA S S UEHH Sl CF
ZHe AR W 6.74+027~955+0220] HYE Hgom,
9¥o] 7 &2 W 9.55+0.220|%3, 3¥0] 7MY W
T+ 6741027010tk AL 6.80+0.59~10.92] HAES Y
om 1190 B 1092 7P =931, 390] 6.80+0.59% 7}

A wreh,

59 G2 A&7 39RE 5970 dAE Fe
2 A Y do 27d 24 WIE AT v EESo|
279 2z &d3 39 0.10~0.55 mm, H4 033+
0.10mm7} ¥ modeE FA5H4tH 4¥ol= 0.35~0.70 mm

B 0.57+£0.10 mme FE modeE ©|FH B]—%—B—]_c}a_l_’ 5
Yo 0.40~0.70 mm, B 0.55+0.09 mm2 FE mode
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Fig. 2. Monthly change of gonadosomatic index (GSI), hepatosomat-
ic index (HSI) and condition factor (CF) for Luciogobius guttatus.

2 P4 3 6ol Ua i 28 W modeS 3
Retgd BE 3 057 mm AT Hueso] AH L

ESRo] ¥rE| Qi

A it a7 24 wEke dAY AR 9 AlF
of E Z;HLE ARG v TYEL] NAY ETHSE
188~88571 HAE UetWow, Bt Lk 492714t
AAE 2P SL3.1~40 mme] A SN B 24170
o] HWolE B, SL4.1~4.5mme /NAE)A 4497), SL
4.6~50mm9| HAIENA B 54778, SL 5.1~5.7 mm<] 7}
A5l Bt 716709 BE Eh v]EL=9 Aol =t
2 249 BA AL F=11242SL>4* (R2=0.65)2 LFe}R:
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Fig. 3. Relationship between fecundity and fish body of Luciogobius
guttatus.

o} (Fig. 3).

AFE ZTHEE 03~0.5g9] NASNA B 282702
B, 0.6~0.8 g2 7WAIEA Bt 44770, 09~1.0g9 A
Aol A B 55470, 1.1~1.7 gol A B 74312 Uepsdoh
AFo] W2 xZpo] FA AL F=577.99BW*7P (R*=0.61)
2 Uyt 2e3RoloA Atgste A9 BRI E wy
FS 23] (20099 59,20108 59) HASI 13] ALstAn
1I7§AI7F RS 8E ¢-2 88270 Sitt.

3. gH|, Z2EsE

RE Foto] & - 5 FEO] HEE fATE A [HA
o 2= AH| (g : 2)B LAt RA|ZE ot ¢ -

ES
Hl= 51:49(1:097)& 4RI AT H[E& Zpol & 3
A3 F9%t zol7F Atk (p>0.05). A7l o s
et AR EEAES ostr] s A7 3~5
AR ARE=E o] Yesinh 2313 oA A
} WOl B 40.8+8.1 mmE YERGTH H A Ao A

2

1o glo o oy 1o
E',EHSI r‘?""oi
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Fig. 4. A logistic relationship between standard length and matura-
tion rate for Luciogobius guttatus during spawning.
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Fig. 5. Monthly variation in water temperature and salinity.

&Z 24.5mm, F AL 575 mm= e Ao gt
A (EFF, gWW0H BHA 412 BW =0.0048SL** (R*=

0992 et
W EYEY Y4 e AL Sokur] stel Kot B
22 44 ool A e 2RES ZAHATH e

4). A% 20 mm AFol| Al <ol AJRHE o], 25 mm Aol
A 50%, 30 mm AZZNA 77%, 35 mm AT oAkl
100%7} d=dhs ALE YEHT. logistic equations 55}
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Fig. 6. Relation between total length (TL) and weight (W) of Lucio-
gobius guttatus.

o] 50% =AEE T4 23 26 mm= LERH T

4. 30 71, A

A3 YA Abol 9] TA A2 W =0.0000044TL**" (R*=
0.960)2 et Agm HAFY BANA 2 Aegk
2 =& ABHAE Edod, IAAS bkol 3.0 ol
2 Ut g2 ge EAtH(Fig. 6). nlEg=9 A% =
Ag B4 A7 A% HOE 12.4~604 mmSA Tt 20099 6
ol 124mmE 7P 22 A7 £@sE L™, 20099 8
Holl 604 mm=E 7HF 2 WA7} £33+ ). FiSAT program
9] ELEFAN I ©o]-§dlo] Bt X8t A E ekt (Fig.
7). A% w7l W5 343 A3t von Bertalanffy 0] 2221
Y A (Le)2 63.00 mm, AT (K)E 0.85/yr', A%
o] 0d wo] 7HFA A" ()2 — 1.36/yro] itk (Fig. 8). Rngk
L 0407, A TR (9)E 3.5322 FAE AT (Table 1).
ELEFANC] 93] =44 7Mg732 & /Y BAHEE 15
© 2 Yeith(Fig. 9). 74 Y &2 A7|eF F7]¢ o] F
AX &= AL R et Ay nEgso] £29 4wt
A 2R 7St Al7I9F £33 & R{AIZIE uHE &
o7t 2T £ 7MYt A7tk Y=Y 7MY ol 52
23 7P 4T BAE YErH AT 20099 197 H 2009
W 12971H7] 23 dES BH, 22 1¥€0] 23°CE 9%
7P wgten, 741} 8¥o] 26.0°CE 7MY &9k, B+ =
2 15.9°Cth. @82 749°] 200 ppt= 7HF RSk, 540]
324 pptE 71 ok Bk BE-2 28.6 pptAth(Fig. 5).
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Fig. 7. Length-frequency distribution with growth curves superim-
posed using ELEFAN I for Luciogobius guttatus.

RGAAZ (M 1001, ARE (S)S 0.13/yr2 57
eItk £E o 2902 ek, 284 (2 3] A

S Aoz 24Hn 9 NEREe F NELES ol
o] bhattacharya’s Method2 A3t A3 Hd 3709 A&
ZZHo He|Eeth ELEFAN [ RES F1ste] 185
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= ¢ 9% A (cohort) 22 ZHFE3EAL, o] ARE HIFOR
NORMSEP2 ©]-&5t9] k2 FAsith AEZ34 A=
£ Ao s REO|FE £3% AF} 3719 ZZE (Cohort-1,
I, INE 2. 371 2234 9% 25 22A
F(SD7F B 20 oo = Yeh FAACR & Z2E A
o 2 WHETh(Table 2).

w1l =

BAE ALY AR We Aole] B P B

Table 1. von Bertalanffy growth parameters of Luciogobius guttatus
by the ELEFANI analysis of length-frequency data

L. K 0 @' Rn
—-136 353 0407

Parameter
63.00 0.85

L..: asymptotic length (mm)

K: growth coefficient (yr™")

to: theoretical age at zeor length (yr)
¢": growth performance index

Rn: score function

Table 2. Separation of normal distributions from length-frequency
data of Luciogobius guttatus during sample period, using bhattacha-
rya’s method and NORMESP

Month Cohort ML SD P SI

1

Mar. 2 34.5 12 6.6
3 46.5 1.2 3.7 2.54
1

Apr. 2 315 14 7.1
3 45.8 14 5.5 2.71
1

May 2 299 24 259
3 51.7 1.8 125 3.08
1 152 1.1 20

Jun. 2 355 2.7 555 4.02
3 55.5 2.9 109 2.75
1 17.3 1.3 27.7

Jul. 2 420 2.1 19.0 43
3 54.2 2.9 4.0
1 21.5 35 213

Aug. 2 433 33 40.2 32
3 56.8 5.8 53 2.19
1 26.5 33 333

Sep. 2 47.5 2.3 424 3.03
3 57.8 39 7.7 2.2
1

Oct. 2 32.1 1.7 225
3 48.5 09 34 2.8
1

Nov. 2 30.5 2 11.6
3 438 72 94 2.6

ML: mean length (mm)

SD: standard deviation (mm)
P: population

SI: separation index

= o A8l SR A2tz nELEY ARt7]= 4~5Y A
o] 170 HE9| F-2 A7)0 4btets AR AYZtEH,
Al AFEE (spring spawner)©] 1 Th. Kim et al. (1992)2 &3
o] m|EYE Atgts 497} 5UE gQlste] & AL A7)
7b AA5HAT. ol AF Aol M =2 Al7lof Akgt

bt

5N



shol, £33t ofd A Eo] FHE HolE ol&sto] 2714
Z-S w2A st AlgAgo 2 AZECH (Kim et al., 2007).
FUolA HiH gEoly} of{fo tfREo] A7 &
A F71A sHA Z7]o] ZFE YT 2HsH ol
Az g8 S HEoR T x2S o EANTE
(Favonigobius gymnauchen)< 5~7% (Im and Lee, 1990), 2
E45 (Acanthogobius elongatus)S 3~69 (Kim, 1997), ¥
5 (Chasmichthys gulosus)2 2~49 (Kim et al., 2004), 12~4
4 (Baeck et al., 201)Z v SR A7 7F w2 AU A
= Aol A=At

n|EgES 270 7H), A, A%, SAlCl 270 el A
ko= o]F T AH A EAo] B2 A7l HFHLZ o
o] =t o] AL AFHH A7 27t S
gt A H=gfo g A7 og 4L v
S Abgto] WEIste] 23t F7] BE Hold Jow
ST 2o AE 27 DEY-5 Ol (Periophthalmus
modestus) A7+ (Yang et al., 2007)° A LA A3 A1} 4
AHE F718H7] AlFFste] 6ol A Higlen, 1090 &
AsHA gasklet. ole vlEY=Y 274 Ak, X0l 7t
o, 2N wu7] ARt Al7]9F PR s B

GSIgt2 27t ol A& &d3te= 3990 oln] &2 A
2,58 HYghS 2 ¥ 6dRE ZE AT GAFeE
FASHA RotAH, Ao 27dE "W frtA] F2 AH
gtk wEbA nEREY e 129 Ex 18 Jk
Aol A&EE Aoz 2tk HISE T CFE-E GSIZE
I o] = Hoth Al g 253 7hef A oy
F7Heh B9 QAL 2 ERolA F7HE oA = BAa
2t 74 5}A ok (Baeck e al., 2010). £ A

A rEFAPet BRtER a7t B2 g
& Holi, A fl8 w2 UHLHE FAsHTL ARt
of & FEES LH[StERE Fho] Aty B3t Baeck
et al. (2004)9] 45 (Acentrogobius pflaumi) A= A3tet A
A%k},

WS GSIg T np7 A 2 Aol J3E ™= &
3 493} 520 Ao ek v ERES B Aol 3
o2 e AR Uefton cARE RE AHel A
o AEbA T A Eto] WaE At Abes|gh Bl
27le ole] W AkRkShe o] A9 G ) gel 2
oheFstARE dde] & ¥ Algtels 2 dae =
o] 27|17} GAFslTh (Baeck er al., 2004). 0] 52
W AEH02 At o8 EAHgonE A Y i
o] jHEE FARE 2719l FAYEF (synchronous) S 2 A Z¢
Het n| 25| A& 37]|E 700 umP=4| E45 (Baeck
et al., 2004)2] 600 um, %% ] (Boleophthalmus pectinirostris;
Chung et al., 1991)¢] 700 um, YEE59] (Yang et al., 2007)

=

o
N, of o
i 5
o N
fHoox 40 U R

Jo

[e)

ol

XN B oo g o
21

ojog=ol MAMENR JHHZ SE 223

9] 500 um, FEH-F] (Scartelaos gigas; Kim et al., 2011)€]
400 ume} FAF WY FA G4 (Chaenogobius urotaenia, sp.
BW, MR; Kim, 2002) 1,000 um, ¥%45 (Kim et al., 2004)2]
1,100 um=.c} 2Hgteh.

£ 2AL|A n| 59 Ekg= 188~8857 (Bt 4927H)
%L, Chyung (1977)¢] 400~1,50070€}F =k 7F ek A4E
IS5 GA] 3.1~4.0cmolA 2417) 2 2.8 cmol| A 400
M2 R2EHJAL, 5.1~5.7cm A 71670 2L 6.2 cmof| A
1500702 2ol Bt Tdps O-E o] Fe YA =2
71o) Wt Stttk o2 WEolm o 7o A PS o H
PLEL Tpes H2 Aog Ueyth n|EY=E1 23
7} GARSE & AP O] (Leucopsarion petersii; Chyung, 1977)
o} A% (C. dolichognathus; Baek et al., 1985)°] 131t}
02 T2 vEY5EH Zo|7t AUt ALYF (A. lactipes;
Chyung, 1977)2 o (Rhinogobius brunneus; Song and Baek,
2005)+= F o) EF7) 9F 2,00070F 2L, ZETE (R. giurinus;
Chyung, 1977), ZA 7 (Chyung, 1977; Kim, 2002), B} &-&
) Sagamia geneionema; Hur et al., 2006)= oF 1,000~2,000
N HYF o, QJELE(Kim, 1997), @Y= (Kim et al., 2004;
Baeck et al., 2011), ZHEEL5 9] (P. magnuspinnatus; Kim
et al.,2008)+= 2F 1,000~6,0007] B¢, AALE(T. obscurus;
Chyung, 1977; Jin et al., 2006), 245 (Baeck et al., 2004), &
E-%5°] (Kim et al., 2007; Yang et al., 2007)+= 3,000~10,000
7N 89, %] (Chung et al., 1991; Choi, 2007; Jeong, 2011),
E4E (Synechogobius hasta; Choi et al., 1996; Kim, 1997), &
AYE (A. flavimanus; Kim, 1997; Kim, 2005)2 o] Z3<
7} ¢F 10,000~50,0000] &3} ct.

Ao A 24-8Q0]9] & offjof Attt , 0] BT
3t32, 200993} 20109 2% 5Yol| U= ATt Abghste] 2
2t dees 8827 Stk A o] BEsk= AFEE Wl o
3}o] Chyung (1977)2 800~1,0007H, Kim (1992)2 357~856
(B 643)70 k. Bol9] A (Song and Baek, 2005)0l14 &
AL GARY H e 38 77k B 7R S
2,30 Y 9AE St Hf o At 318 AolE &
T AU v PR AE ¢ st o 2349 of
13~ gl o Fof Zedof thgt Zfoli= Ao F71 Abeto]
oRE BT £ fllTh.

FUHollA AdH7t BaE gEojit ofF F EEE (Kim er
al., 2004; Baeck et al., 2011), ¥ o] (Song and Baek, 2005), %
591 (Choi, 2007; Jeong, 2011), ¥ET5] (Kim et al., 2007,
Yang et al., 2007), ZHLELF] (Kim et al., 2008), B34
Fol(Kim er al., 2011)& & AF9] w|EGEL FUHA A
9] 1:19] AHIE Eoh Z2iu HAF (Kim, 2002), €45
(Baeck er al., 2004), A4S (Kim, 20052 &7lo] <F 269
SAIZE B4 BT Kim (2005)8] EEHS Aol Akt
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£ 479 Hlgol © et 29 ey BEet &4l
> A

& goolfel ol Alelsta A7kt

(Baeck et al.,2011).

] EYEY 50% ESALS 26 mmE FH UL, Ch-
yung (1977)9] Aol A= A% 28 mme] ZH= 400715 2
ekt ol2g A% AR 271 AA7A waE
o] WEold} off F B2 "otk EINYE (Lee et al., 2000)
1} Z7= (Baeck et al., 2004), E2%0] (Kim et al., 2007;
Yang et al., 2007), ZHLEY5 o] (Kim et al., 2008)2] 50%
FASAFL oF 40.0~50.0 mm A= WA FEoin of
F £ vuF gyl ¥YE (Baeck et al., 2011)2 50% o+
Aol 79.0 mmALL, BE0] (Choi, 2007)= 2F 120.0 mm
ofer A7t & FL FAEARE S 27T 2 AF
NA F&ETA 9 TS Sk T Tt Zer W AR
of 2A5kA AFE Bt o AAR 2APF AAEE tE
A7t U 4 ek Az

dutzloz olfE HlsH o4, AFxE, M=, 712 F
o] AYFAE F&HA ALEHH, AN E=HE o] gH T}
(Zhang, 1991). Z A 345 (Kim and Kim, 2001)3} o] (Song
and Baek, 2005), %% °] (Kim and Jeong, 2007)= & A1}t
2ol A7MHIEE o] &35to] ARS FASA oA 21
| gsoldt ofF 5 Aol tiste] AFEE (actinost)& ©]-&
3 AFL Jeong er al.(2004)8] BAEoi7} 9, 0] A& o] &3t
A1 u|GYE(C. laevis; Lee and Huh, 1989), 4 S%4-5(C.
mororanus)Z} Z4E (Im and Lee, 1990)°] 312, Choi et al.
(1996)& EFF9] AtolA BlES o83ttt

nEgES 39 2F 1293 14, 280 S-5HA Yot F
Aolle dte = o] Fshe ALz wotH I, 0] 455t
= 39 U= Soter] AlFtstglen, 44 sHof Ak
SFATH Kim ef al. (1992)9] Aol 23t 27| AR Aol
A wEFE 220l BHA7I= oF 48U F=HTh Ald F
FolA vjEYSE 2X| 09 BRfAI7|= 592 FHHE=T, o
Al71of Agrel B4 b - AR o] YE (Y& 303 um)E ©]
&3 AolA mEFEY AolE &I (unpublished
data; 20099 5¢ S 23, 20099 5¢€ F7] HAF fRE).
Ag7HA Eol, dall, Al AFE e vt Aol A
Hug BRAd Axole] 225 HH FFHOE 4994 6
o Atolof m| TS5 AR o7} AT (Cha er al., 1990;
Go et al., 1991; Kim and Kang, 1992; Cha and Park, 1994;
Kim et al., 1994; Lee et al., 2006; Han and Kim, 2007). 4&

sl

2 Ariake Bay (Manabu, 2006)2} Tokyo Bay (Sakai, 2007)°|
A v EEe] Roj7t 48} sHol AYE o] T2} A
%21 Onagawa Bay (Kawabata and Oomori, 1993)0| 4= 3}
A 6~9¥ol £33, Okinawa (Maeda et al., 2008)°] 4]
£ 12~3¥0] @5t} oA =l wek o7t
th. Okinawa®| W5 B{7]7He oF 369 o|stz 45
om ofgte] E@ol o kL, ZHA o A sfetAolut A
A2 FH| HIol= A2 e Kawabata (1993)=
o] EG=0 Apoj7h L oA WA AN, Aol et A
o2 o|YPE|HA HwF W Fhe] AR A AR 531
o webA 22t oA R3HE 2ol 3F) we | At
A BAE AT 8ol vkl wet thA] &2 o=
o]F st Ao WET pAREE |4 7H] (recruitment)
Z dH] Ahto] st o Ths Ahdel F7tEE A
& olulelAlek, AoigolA Wefe AHel A BHe e
Y fo2% o]&Hr}(Keough and Downes, 1982). 423}
59 Atolo] RatElo] HpAY1E B HAAY Folt 6
45 7H)S AFREHE AL ol 200993 20109 2F 5
dstgt. ZAA 719 27)= AR 12.4~16.5 mm H T
Chyung (1977)°] B8t u]EF52] H-{A]7]= 22 mm o3},
A7l 25 mmZ 2 AFAI D Kim er al. (1992)9] 2
349} ol7k QT YoM HIE B IHEY B ET|7E
404, A A7l 27]& 17 mm (D6tu, 1957; Okiyama, 1988)
2 & dF % Kim er al. (1992)9] Ao} FARRTH w2
5 AT ERA7IY HAA 7Y 2718 BA L. parvulus
(Shiogaki and Dotsu, 1971)= 24¥ 14.3 mm, 7t=0] 245 (L.
elongatus; Shiogaki and Dotsu, 1972)2 23 13 mm, 20]Z&
W% (L. grandis; Shiogaki et al., 1974)2 36¥ 18.3 mm, &%}
| 25 (L. platycephalus; Shiogaki and Dotsu, 1977)2 35%
16.2 mm, F3 0| 8Y-% (L. pallidus; Hirashima and Takahashi,
2008)2 30 85 mm, L. ryukyuensis (Kondo et al., 2012)+= 34
g 163 mmGith FAFY Hlwo|A n|EFEFY E{A7]7h
9 7 A & 5 den, FAA7Y 27 = AT
FY FEoT olF F EUS, Do, BAYSE, AUYS,
MBS BUE (7. bifusciaus), AABEL] AAA A $ol
o HAA7) 2o Al 13~20mme] WS Mo
(Chyung, 1977; Choi et al., 1996; Kim, 1997; Song and Baek,
2005). LY AREof Q% 27|AEA Aol G E,
AALE, F=2LE(T. trigonocephalus), 2SS (Mugilo-
gobius abei), T ELYE ] A 717k Zol 7 91o] 8~12mm
9] HYE H =1 (Kim and Han, 1989; Kim and Han, 1990;
Kim and Han, 1991; Jin et al., 2003; Hwang et al., 2006), ©|+=
QA BN 9 2717 A A7 Aabuck o s
' Aolel Ao Fhlol 23 kolx7] WEe Ao B
ST o] 59 B{A7]E 33~39YU WG, GAEES o



W2 240l iTt. whEtA v EPS| FRARe] Arh=
& 4= AT Kim et al. (1992)9] 0| ZFE AlLof gt
AEAL Aol FAA 7 £ AT ATte] Mo 2
134mm¢l A& Hop u]FH frolof 270 7H2 ¥l
g Ao 2 gk

FJ i PN' >ﬁ
2orr XNoe

7E7HA 27 7S uh fole AR A&Sla 11
Yol dA¢toz o]F3ltt AR LA ¢ (¢ = 3.5322 U
Bt @714 HuE oE ol /RS9 AR uAsE HE
S o (OF 8470 A|p) & A AR 9 v S AH| WA=
=2 AR gyt gEojate] Jguuag iz (F 24
N Apele F3F Aot G0l AL £ &

7ol F2 AAste] Fo| YEATS el #3h ¢ we
&t WA gljof 3t oju]7} E]= 7]7to] Zth(Choi, 2011).
397t 49, 59l 271 AFe] o 19T gk 2W Ao
ZE 3, FA o7 7H e 69 R E 3 dg2o] TEH
CEE 29 (9 3dR) A AFgEhE ez FAHch 3
SOl 1249 A=Y g2 8-S 7H T3 ARt 3 Hap
st Fo] W& AeE A ok (Kim, 1997; Choi, 2011).
aEut v BG5S Walford W 02 73 13k ol 4L 3
© Ftsgo] 3.12 o]} o2 Yeh} AES}F Fasich BAL
2+ (Kim and Kim, 2001)31]- o] (Song and Baek, 2005)+ 34
(T 49R)9] 8-S 7 A2 eyt nEgEE 47
AR 39 (5 4d)0] AFEE 7F5A0] gloeme 235 Fust
AGAg o] atETt

o OoF
g =

lﬂ“PEA A2 et AT FEHE A Pﬂm‘ﬂ}. GSIgt
3YRE 59717 #A YEbgTh 234 3.1~4.0em(SL)
]H 24171, 5.1~5.7 cm (SL)| A 71671 <] ‘?:H% HAk A
A z2k40] WA AL F=11.2428L24% (R*=0.65)0]1L, &
g 2719 A Tk 50% EAASAEE 2.6cm
2 Yebgth A7) 4~590]90th A% w4 274
2 von Bertalanffy growth function (VBGF) &£ o] 83}%
THL»=63.00mm TL,K=0.85yr™"). 7}9-98L 19 132
Urebgtth A% v 324 (¢)= 3.532.2 Yebgth AHA A
SME 1.00yr'2 Z2H =T

A A
o] e Qi wu A7E] x| o] oJshe] ATESY
Ut
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