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Growth of Young Sea Bass Lateolabrax japonicus in the Eelgrass Beds of
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This study aims to reveal the relationship between growth of young sea bass and environmental variables in two adja-
cent eelgrass beds. Fishes were collected from Gamak Bay (GB) and Yeoja Bay (YB) on the southern coast of Korea
from February 2006 to February 2007 using a dragnet (15 m in length and 3 m in width). During the study period, a
total of 367 individuals of young sea bass Lateolabrax japonicus were collected from GB (171 inds.) and YB (196
inds.). Significant differences were observed in the occurrence periods and growth patterns of young sea bass, as well
as in environmental variables between GB and YB. Young sea bass were collected from April to December in GB,
but from April to July in YB. These differences may be associated with differences in eelgrass density, leaf width, and
zooplankton density between GB and YB.

Key words: Growth, Lateolabrax japonicus, Eelgrass beds, Environmental variable

M OE

Sk B ol HEE A 7| 97} Bt &

of ZAlo] g of el o] 9k,

o1 50] 27 ABAE olslhs AL ol50] Hoke 41715 4
5] Lot A o] HEWAS k=t P42 o|th(Blaxter,
1984). kA o= Z]of7] o|7] ztoj o] Fejdgo] gt A+
= gits] o]FojA gk kRussell, 1976; Okiyama, 1988;
Richards, 2006; Kim et al., 2011) x]o]7] 0] -F-017]2] A%},
3 5ol et = A= A8li4t 521 (Choi et al., 1998), ‘&
aljAl #-F-01(Kim and Jeong, 2007) 52 Al|std kst 4
ol frof= Apx|olet Fe] SHAE UERNS, FLHE
)2 Aol of UL, Al o] (AT, A2 5= oj3 e

5o](Lateolabrax japonicusy= -5°]5&(Perciformes), 5]
7 Moronidae T+ Lateolabracidae)o] <3l= o F2(Kim
et al., 2005; Froese and Pauly, 2015), ul-¢- 523+ AgEo|
o} i olli= Fol& ol Foll Bol, H5ol(Lateolabrax macula-
tus), '@ A|5-°](Lateolabrax latus)®] 3%°] &4 th(Kang,
2000; Kim et al., 2005). 213y LF 3} }= HFol & 5ol 9
Ho|(Hatooka, 2013) = 501 9] 55| (Froese and Pauly,
2015) 0.2 7133k,

sl Aol gt =9] AL 2+= 3]3(Okamura and Amaoka,
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2004), Apo o A7t o m A= @429 3K (Shoji et al.,
2006), &} F-G-A ZFo] o] B (Hibino et al., 2006), U= 0]&
2] 711(Shoji and Tanaka, 2007), Z7| A ZkA2} A Elj(Islam et
al., 2011), x| ©] 2] A&7} 3]3(Fuji et al., 2014) 5 v] . 2] 2k
o A7k ZgE Bl Qlek. ol A= 5ol f012] 47 (Choi
etal., 1998), A 414 Wl A& 220] UuisKKang et al., 2002),
o 5L 5lof| w2 A2 (Han et al., 2003), 421 3lof| w2 AJ2¢
(Kang et al., 2004), 24 (Huh et al., 2009) 5 = 94} A
% 17} o FEolth. Choi et al. (1998)- At A A= &
015 Fol2 BRI o, 1Y F9 Hale zfoj7} o] 54l 4
Uof| §-o] 2 ZF 3t} 3Fof(Choi etal., 1998), Hsold 715
Aol lth(Kang et al., 2002; Kim et al., 2001). w}2kA], 50]9]
FH BExA Yoz odezl Faeh(Kang, 2000)S 4O R 5
of fro] A B4 87 folv Ws| B4 Bast g,

wolloke] Sl YRR oAk 7Rk et o]
10 m o= B2 f=4lo] 2 BRIl Tro =, o2k
SAREE g fY0] e B 7k g fedo] ¢l
tHKORDI, 1990; MOMAF, 2001). & 3l|& 2%+ Zuj7} 4
A RS Pk ke oA FAbEES] Fa3 Akt
A EL QA0 7 A 9] Eto] 7]t E th(Deegan et al., 2002;
Kwak et al., 2006; Kim et al., 2009; Ryu et al., 2011). Kim et
al. (2009)] ©l51el 27} Q= T3} Qs 10 o] FRAL
5o FFHE L 53] Fo] fof= Fu7t ol oA &3
shof FEETHL SHRIT o A7 Hul= Fof frofollAl A4
T S AT o et FHE Ho| & Alge =AU
EARRRE 5 54 = e 2AAHE AlFs) Eoh 1
U 2] =1 9] st o] ol frof o Al oW ke vl
A=A Gl vE ik weba] 2 At AR of Akt 7}
arte] 2] FebAj oA R E Fol o9 A A sk,

o=
FREYAE W3 5 AL 2007 2L, G, e § A
B 2012 uasle] 5ol folo] 44 A4S st e

ERTETE

A

350] §0l= 200641 292 E] 20074 29714 ¢l 131(5-79)
gt o) 28]) sl 270 A (oAb Wl 9 7pabyk U Eel)
(Fig. DOIA F312(20] 15m, 395 3m, 39% 15m)
2 o) g3k} w) AYA) 38] A% Estol ojFlsteirt. ofF
A AAROL A 10% 220 E 70% B 14 5 AR A
Skl oba B4 sk,

bu 4

H=
=TT

2L Bolo} Yol TR Fas BRYUR
(Kang, 2000) 5-°1+= 367}, H-50]=3571& 7Hch A3 =
o] 5o 117}H(PKU12265-12275)S tiAalo 2 Haas
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Fig. 1. Map showing the studying area of Yeoja and Gamak bays in
the southern coast of Korea.
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2006\ 495-E] 129717] 2-2-2 04 7}7t0] 9.3 (129)-27.9°C
(8Y) (B 19.0+637C)0] a1, 7hakato] 83 (129)-26.3C (8
) (18.7£6.1C)= ofxpqto] oFfk =t &2 of&jto]
25.7 (7€)-33.4 psu (49) (30.6+2.8 psu), 7H2tato] 27.7 (7
2)-33.6 psu (49) (31.4+2.0 psu)E 7}uliko] Tha =gkt
LR ofxjuto] 62 (6¥)-11.7 mg/L (12%) (82+1.7
mg/L), 7}atato] 5.9 (69)-12.2 mg/L (79) (8.7 2.4 mg/L)
2 shahlo] o7 9kt RAIZE %, o] folrk T A9
o FAlol S 4-79 Alo]o] =2, P& H FEALE F

1
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Fig. 2. Monthly variation in the sea water temperature (A), salin-
ity (B) and dissolved oxygen (C) from Yeoja and Gamak bays be-
tween April and December, 2006.

At A}, o &t 7haRt Abolofli= f-ojn|gt 2to] 7k ¢lgd
(U=6.5,5.5,5.0, P>0.05).
FAHZ(Fig. 3)

2006'd 4YFE] 12U714] ArkS oAbkl 0.2 (44)-1.6
uM (119) (F4 0.7+0.5 uM), 7}kato] 0.2 (49)-1.1 uM
(109) (0.6£0.3 uM)E ojz}gto] Okt = AFES W),

il

Fe7EE - 248 - 7138

Ll

lotr

=2 [eNe]

AAbe ol zjmto] 0.8 (99)-25.1 uM (119) (7.2+7.8 uM),
7hahato] 0.5 (49)-14.2 uM (8Y) (6.2 5.6 uM)E o z}to]
O =2 32 Bt oS ofAkgto] 0.6 (49)-5.2
UM (6%) (2.5+1.6 uM), 7Hakato] 0.5 (4€)-5.3 uM (8Y)
24+ 1.5 uM)E Az} 7Habgto] fARSE A eRS WGt +F
Akl ofztato] 7.1 (12€9)-68.1 uM (69) (35.9+19.0 uM),
7Fakto] 4.3 (129)-71.7 uM (7€) (30.9 + 19.6 uM) &2 =}k
o] tha: &2 AZ Btk AR5, 5o Fol7k = A
oA FAlol ZHIE 4-7Y Afo] ] U4, opHAIA+E A,
UREN, FAE S B4 Aot oz pntat 7hakgt Aol of = #
oJn|gt 2ol 7t AT U=6.0, 4.0, 7.0, 6.0, P>0.05).

oo Uz MrZHFig. 4) ¥ M= EX(Fig. 5)

20061 495 129712] 2] 9] Wz = ofzjuto] 152.4 (10
9)-310.2 shoot m (49) (Bt 223.1 +61.8 shoot m?), 7}Hqk
0] 95.2 (109)-266.7 shoot m? (4¥) (174.8 +-62.2 shoot m?)
2 ojRjto] & AoFS Bt 115, 4-79 Alo] 9] Zu] o)
L= oARto] ZhaRti oh §-0J5HA| E=QtHU=1.0, P=0.043).
Hh, 2w o] A A||ake- o zjuto] 87.2 (129)-572.6 g DW m?
(69) (251.6+159.3 g DW m?), 7FaHito] 181.3 (12¥)-471.6
g DW m? (4¥) (320.1 £102.6 g DW m?)& 7}ahqto] ofzqt
BT} =0 3RS B 2006 447 E 129704 2] o] 9
Of = AR 4.6 (119)-5.971(12Y) (Bt 5.1£0.57H), 7}
ahuto] 4.8 (9Y€)-6.370(49) (5.3 £0.57))= 7hatgto] tha =
& 73S ek &l o] A Hol= ofAto] 66.8 (99)-
137.3 cm (59) (97.3+28.3 cm), 7}akgto] 75.2 (9€)-143 cm
(69) (96.7+27.1 cm)& oJA}Tto] Tha - A3kS W), &
1] 9] 9] o] Z.2 ofzpto] 7.5 (104)-10.5 mm (6¥) (8.5+1.1
mm), 7hakgto] 9.8 (104)-12.5 mm (8¥) (10.9+ 1.0 mm)&
7hafRto] thar & e Byleth 2 9] 99| Zol= of&jrto]
48.9 (9¥)-113.8 cm (59) (77.7+23.4 cm), 7}ahqto] 55.8 (9
)-113.2 cm (69) (76.0+21.9 cm)= o Zqto] thAi 2 Ak
< Bk 15, 20069 4-79 Atoo] Zu o] 9lo] &2 7jut
qho] ojxpuki oh 3-0f3HA] =UTHU=0.5, P=0.028).
S=EY3E(Fig. 6)

2006 447E 129717 FEEFAEY e oAt
1,527 (129)-22,11570A/m? (59) (B 5,865+6,363 7441/
m?), 7Fakgto] 947 (129)-18,27970A/m? (74) (5,596 + 5,763
MAm?) & Fat A= ARSI Zejuh A7 R 297t
T Aol 5 Hle=dl, SEoll= o AH22, 1157)A]/m?)o] 7t
(3,1207§Al/m*) Ko} ©-5-5] =k o, 7Holl= 7Hek(18,279
7R AI/m?yo] 4 AFeH(3,2587h Al/m?) ek Y53 =4t
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Fig. 3. Monthly variation in the phosphate (A), nitrite+nitrate (B), ammonium (C) and silicate (D) from Yeoja and Gamak bays between
April and December, 2006. Circles and vertical bars indicate means and standard deviations.
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Fig. 4. Monthly variation in the density (A) and biomass (B) of Zastera marina from Yeoja and Gamak bays between April and December,
2006. Circles and vertical bars indicate means and standard deviations.
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Fig. 5. Monthly variation in the number leaf (A), shoot length (B), width of leaf (C) and length of leaf (D) of Zastera marina from Yeoja and
Gamak bays between April and December, 2006. Circles and vertical bars indicate means and standard deviations.
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Fig. 6. Variation in the number of zooplankton from Yeoja and Ga-
mak bays between April and December, 2006.

2L B 69 22 11.4 cmE whE AJApo] G4 =tk
7} 79 13¢ 13.0 ecmZ A7t A ch(Fig. 7). ¥HAE, 7hvtof A
8T ol FolY Hat AF24928¢U 2.1 cmoﬂ/\1 59259
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Fig. 7. Variation in the total length of young sea bass Lateolabrax
Jjaponicus from Yeoja and Gamak bays between April and July,
2006. Circles and vertical bars indicate means and standard devia-
tions.
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Table 1. Collection data of young Lateolabrax japonicus collected
from Yeoja and Gamak Bays, Korea in 2006

Yeoja Bay Gamak Bay
Moatitﬁjay No.of Totallength No.of Total length
specimens  (cm)  specimens  (cm)
April/28 33 12?%5 9 1523?%4
vz e Grd s T
G )
June/8 16 5(?‘(8))0 - 3(%—3)4
June/22 10 10(-131-.142)-6 121 4@%3
July/13 19 13-193;j0‘;-8 27 6{9%8
July/27 0 16 8(?51.555
August/31 1 19.2 8 85-21-%5
September/28 0 15 1%-195'-117)-1
October/24 1 16.3 4 1 5215(;10(:; 8
November/27 0 4 15(-197-'119).2
December/21 0 2 1‘t-185;'197).0

waky o] 3, 84 319 12.2 cm, 9E 28 15.1 cmZ AgAo] &
7} =315 ok (Fig. 7).
M Hs

T O

5ol frole ol ARl A= 49 28U A2 E&sto] 74 13Y
7HA E @Bt o] 5 iR AFebAl = HE(Table 1; Fig. 8A),
7haprtoll A= 4 280l A5 Edske] 12 21U47kA] A&
202 ZHsteIcH(Table 1; Fig. 8B). 501 f-o12] B+t 7HAl4
= 4o o &kt 33704, 7HRt O7A| = o Aeto] 3.7ul Hek
o, 5 ozt SANA| (7Rt 3470A]), 64 o=t 137]A(
7HapRt 970 A= 4Lt FAFSHA] o Abgto] Zhapbih wekeh
T2 7dollE oARRE 1070A], 7HeRE 22707 2 7hefgto] of
AR gobA| AL, 849 o] F 2= of Aol A Fof foj7t o
2 AR

1o
oXx
N
2

3 925

o E

Sefutel el 301499 el et Fatat o) Aol
A A= Bo] ol &3 7|1XhE o Abke] 75 4-7TH(471 )
0 e, ZFEe: 412997192 F31e Aol S nict. of
AT-e $U3E 50| f1o)7} tRi Az ol 89 o)
o Zpte] sfFetg o] sol frolo) AA o7 ASHA] oFA
U, e o]/} EaA ThE 202 o 58 28 A0 34
Hrf. AR 8E =2(27.9C)0] 7HTEe] 8Y 4=2(26.3T)
w6 97 w2l ofxjke] fsof foi7t 4 jel7]o] &
Hglat $7o] ZAEIAE 4 9tk ol froli= 1727 #9)
ol A 9] Al B EL WOl B 8 42 ol A AT
$o] 2G4 Z7)3ItH= H a7t 9Jth(Kang et al., 2004). w2}
A, 428 1l ofAjgto] o] fojo] Ao Balat 4 9]
t}. gHH, YEAE Fo] Aol mof Winkolut ARbe] @2 Lo
£ 50123, oE5ol= WrtollA 7] B Yo R o)F
gtth= ® 117} Qlth(Okamura and Amaoka, 2004). 3 ZA}o]
A ARFRES] 5] fo|7} 84 o] 5 Hhu] FeFA|of| 4] ARefR o]
7H717 e 9 o R o) 5ok 54 WY 4= At o]
£ Sks| = d3LE, Han et al. (2003) 0] Goi7} &
30] 20 psudll Al 714 & 41418 BRIk slgit. %, 2
] A (7-8Y F-2Z0] 26 psu, see Fig. 2B)9] 0] f-0f= o
Aybe] 49 sehale] RS s BE 02 o) 53] 41, 7o}
vl A9 gae] gelo] A9l gl we] 129714 s 2
Ao HEHA AL RS Ao R FH L o]& T8}
7] oA = oARpREe] B2 A5k FR7EA] 2R o2 STl
3lo] 0] folS FrtH o g Y eA HYS W HAjo] &
3lc)

sh, ARl A ARE 5ol fol Akl 28
o}, ARt Aoeg FAEM, A7 29 HSE= A
(Kang et al., 2002), AAR =2 EZ = (Fig. 8)o M2 7Ft
o] TAE|A o= A Foll 7128HH AT 7Hs/dol =
t}. o Zpetat 7pakatko] 2w ek o] A4 sk Fol frol el A
A2 vk Aaf, 2AF 717 69 e B4 of A o o
7} 7kt so] frofof] vl 7 whe g7 sElS Bl o]
717t &%k o] f-019] % Aol= AT o] Wi Ao, 2)y 5=
EFAEY FA Ato] FollA HIZH Ao g FHH ) Ao
e 1295 A 9JshH of Ahvto] 7huki of 2o 281 714] =
=tl(Fig. 4A), 20 7F FAJ 35 2 Ho] Fo] fro]2] Aol &=
o = A0E Bt Su|EA|E 2o o] YA Weet vt
= ot 7o) of ARk o) ¢l=t(Fig. 4B), °]+= 7}
ko] 9l o] o) ofaptE Tt f-ol5kA W el7| wiszolch(Fig.
5C). whetA, v 5 o 2pete] #hu) 7} 7papgt i o FASHA| et
= O FAL QIARE 7hapake] Zul 7} 9] o] Fo] Hlth= oA tf
&t 2% nAFE A& FEekA AHRE o A S,
7hapate] 2] Qlof o theket 4% n2bsE (et R, ol
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Fig. 8. Length frequency distribution of young sea bass Lateolabrax japonicus from Yeoja bay (A) and Gamak bay (B) between April and

December, 2006.

7IHE, LT, ARAX R, B )0l A = &
= GAIRIEE whehA], 7k g0 0] 9] 7] Aol OﬂlleMl
H|3) Gt AL AR 27| TEZetgE oFo] A2 7]
3 48F B8-S WA SRS 47 MAEES Holg oJ&Ed
g4 v]2E Ao] obd 7} /\}Ezzh;}

RIS E0] oFd HES WY o2 pyke 59, 7habgke 7
Hof| 217} & K l=H(Fig. 6) 501 7019 44 H=7} 2
ool 64(o1Akeh) W 7Y (ZhakahIt A7) A 02 el o]-»—— Ask
< Hioh oAk 7hupatE o) vhe R (Fig. 2), 2 9
¥ L2 19 =d|(Fig 3), 0|3t 20| = ofzjyte] B o

2 o2

A, A, A e 4 YA "4 2 Aol 97
ofj<=o] k. of xpate A '5339_ A EE3E 2APEINLee and
Youn, 2000)0]] 2J5}H, S22 Ha s oY A5k 2
AoflA Z1E B Oq,%—?%d | A S =R Ao R s
ch. wheha], ojzlgto] Zhulk R L) Al EE 5 B Z4]of H-2]3t
205 A glon, AuA o FEEEAE WAde: &
A1 FFe F95 Aot Shoji et al. (2006)3 U o}

obAlB) X317 kol 4 fredapel g A7l 1, 2% A
Akgo] Z7kste] o)7lo] o] Afole] m&% 22A7E Ao

= 71589} 2 A4 ofRjike] o] foi7) shuute)
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of §rof ek 270 40| W3kel o] 4 Shoji ctal. (2006)2]
FE3 Ak Az,

Fol Aol et Baro] oJshH, A% 8 cm ©]5He] Fol=
a75e AR 5 sEEYAES & il (Hibino et al.,
2006), 4% 8-10 cm -0} = THZFE(68.5%)2F A--5(23.7%)
=, A 10-15em Fol= A--57(43.5%)2F 157(19.9%)E 5
& W=th(Huh et al., 2009). i A A o ZRRE 507} Z|f
A4S Hel 6 8 w0l 019 Hat W2 7.0 cmo| 2= o]
AlZlol= o] ol TR FEEdAEe il wEA A%
g AnE AlmEh o] %, 6 229 A&t Fo] fol9f Hat
A2 114 cmE o] A|7] o= &a] o FHS A A7
o= Wi w2 A A A 0 2 A E ) Huh et al. (2009)2>
ol ol Fol7k A 10 ecmof| A of 7o} A= Ho| 7k A
gk 1 gk v} 9o, o] Al7lo] o] froi2} g chefat
2% N -F(F2E -, Heptacarpus pandaloides %)
7} A3 = 7 (Personal observation) 5-ol| A 82}l Ho| A3}
o] 7k A o & wetEth, Zujto] AAsh= A7 2y
T2 A E o ElE 2 (detritus)2} o] 5 Hol = Sh= AR
SHFEES AolstaL SOl ofFeF & 9] AR A 9
& f7lE= FHAR ololF= 583k 9ehE SFtK(Thayer
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oA -(Latreutes acicularis) 52 01579 F£8 Ho|WERE 71+
FE]0] o] 5 AR AL B39 WS} 2G5E Z}
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