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Age and Growth of Redlip Mullet (Chelon haematocheilus) in the Han River Estuary, Korea by Min-Kyu
Kim, Keon-Sic Choi, Moon-Kyung Shin, Byeong-Pyo Kim and Kyung-Nam Han* (Department of Ocean Sciences,

Inha University, Incheon 402-751, Korea)

ABSTRACT

Age and growth of redlip mullet, Chelon haematocheilus were determined using sam-

ples collected in Han River estuary of Korea from June, 2013 to May, 2014. Age was determined
from sagital otoliths and Annul marks were formed in January once a year. In addition, spawning
season was estimated in May, thus first ring was formed 8 months. The mullets were principally
composed of 0 to 3 years old and the oldest was 9 years old. Relationship between standard
length (SL) and total weight (TW) were TW =0.0124SL3%'3 (*=0.9931). The Von Bertalanffy growth
parameters estimated were L. 61.3, W, 3,230.6, K 0.29/year, to—0.05 year.
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M =

<01 (Mugilidae)= A A|AH L2 25& 72F0] &5
(Durand et al., 2012), 2L & 7}50] (Chelon haematocheilus:
Temminck and Schlegel 1845)%= %91 (Mugil cephalus), =
4] (Chelon affinis) T/ S-eketo] AATHE 72
-2 Redlip mullet, So-iny mullet, dHL x+# 2 <A 3l
ot 7hsole EuEr A Ak, =, G&, o, Aok &
H ol A48k (Lier al., 2006), A4S FAR L2 T2
2%, AA vHzFE Aol3}l (Cardona, 2006; Lin et al.,
2007), shtgell AAlst= FAHA olFLer gy HE
& 3]-F-3tc} (Minos et al., 2010).

7 S Y 47 5 KA shEege] 2
8|2 9 shtEA AR sHAF Y 7Y AHAE 2
ol AETHFAFol TRk, =t o] Wl

FAEY A 9 A8 g o]-§Hth (Shin and
Yoon, 2005; Koo, 2009). &y} 37} 3t d-e $+=dx} <l
Aste] Hgdgo] 3 won, o= Wiy, A3 44 F
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2 ERALGO] o3 o] o3tEa Qe AA ol o
2t SA SR QA3 I [ AT EY AH A AEHH ez ¢
Fol Sl Aol

7hsolol BE =9 A= Aol (Hossain et al., 2000;
Kang et al., 2005), 7]1%% (Kostadinova, 2008), AH 1} #+=
(Matishov er al., 2009), SHATZ (Xu et al., 2009), 332
(Minos et al., 2010), 9423 A+ £4 (Han ef al., 2013), 3]
€l (Chang et al., 2012) 5 t}oFet Hofo] 47} BRI E A
oy FY A= AP Hol (Lee er al., 1989), 5-0]T} o] F
o] B3 (Lee and Joo, 1994), 7|15 7+ (Chung et al., 1997),
- AR oo FEEE (Kim er al., 2000), A4 %A (Kang
et al., 2000), 957] A5 FA W 2 HRH3 (Kang er
al., 2007) 5L &2 F2 ER WA, Ao e A7t o] F
oA 9 A9 ey ATe [k

wehs] 2 Ao 52 A AEEH 717 FE
3B 4 AFE T2 E A Von Bertalanffy 43737 Ha=
24 A (L), 48AS (K), Aol 04 o A%
AFste] 7hgol o] 2 A AFE Hetstaat ot
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2 o] g3t (Fig. 1). B2 A%} (SL, Standard Length)->
0.1 cm7}A], A5 (TW, Total Weight)2 0.1 g7kA] S48}t
o e BERE A & S¢o R Eesigith

2. M E HF A

AT g 7] TA AL o (1) I 2t
W=aSL" (1)

71X W AF, SL& A, a® b= Aot

3. MAIA ==X

7hsol9 AAd7)ef o] 4o g FAAIZIE FE5H] Al
A A A& & E R4 (GSI, Gonadosomatic index)2] 9¥ WIS
H|wstGITh A4 = A5 A2 o (2) o Zrh

GW X
GSI=WX 10 2)

7] 4, GWE: A2 %8 (Gonad Weight, g), TWE A%
(Total Weight, g)©|T}.
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alumini powder 1.0 ym2 Aufste] FeS H & AAHA0H
(SZX16, OLYMPUS)¥} FJAMHEAZ 2 79 (i-Solution)= ©]-&
gt o] R)T ZF FE7HA A ()E 0.001 mm T Z
= =qrie §o BER
HEEHE B¢z ERYYoli FEdE dorzte AA7t

5. AYX|4 (Marginal index)

S8 FAA7S A7 FARLE 24a7] 8 A
2= (Marginal Index, M2] €93 WSS 4] 3)& AM&sto] 7
a3}

38.5
- Han River estuary
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124.5 125.5 126.5 127.5

Fig. 1. Location of the sampling area of Redlip mullet in the Han
River estuary.

MI= 3)
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2714 9] A2olr.

6. Von Bertalanffy 2424

7212 Von Bertalanffy 4%4] (Von Bertalanffy, 1938)<
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Table 1. Monthly standard length and total weight distributions
Year Month Sex Numper of Average SL Range of SL Average TW Range of TW Otolith
specimen (cm) (cm) (€ (€9)
2013 Jun. C 72 258%+11.9 13.3~59.6 402.3+562.3 23.8~2,812.0 23
M 5 28.3%5.6 22.5~38.0 357.3+257.1 147.9~837.7 1
F 15 38.7x11.2 22.2~59.6 954.8£780.7 141.9~2,812.0 7
Jul. C 37 25.6+£10.8 11.6~52.0 368.9+510.5 21.7~2,124.0 20
M 8 28.3+6.3 21.9~43.4 374.9+369.1 125.9~1,340 3
F 14 342499 24.2~52.0 694.5+634.3 179.9~2,124.0 6
Aug. C 34 26.0+11.9 15.6~53.2 482.9+482.9 55.5~2,610.0 24
M 8 38.0+11.8 20.2~53.2 1,178.5+£953.5 104.2~2,610.0 4
F 8 33.1+£10.3 21.3~49.4 703.2+583.8 124.3~1,820.0 4
Sept. C 62 19.7+6.4 7.9~46.5 135.5+174.4 7.2~1,366.0 35
M 15 24.8+6.6 20.5~46.5 255.0%+309.8 110.4~1,366.0 11
F 8 234%1.1 22.1~26.1 166.0£28.6 139.0~232.5 4
Oct. C 66 22.5+9.7 9.2~56.8 247.2+422.8 10.2~2,578.0 27
M 20 264+£5.6 21.1~43.1 286.2+244.5 113.8~1136.0 7
F 9 36.2+12.8 22.7~56.8 841.8+820.7 145.8~2,578.0 7
Nov. C 53 224+15.7 7.2~59.8 390.5+558.8 5.2~2,824.0 38
M 13 37.7£3.6 29.0~44.9 711.5£199.7 292.9~1,168.0 5
F 10 423+83 32.4~59.8 1,111.4£719.4 457.7~2,824.0 5
Dec. C 87 21.8+11.7 6.6~45.4 274.84+359.2 3.5~1,234.0 43
M 9 39.8+22 37.1~43.6 904.9+142.0 722~1,234.0 7
F 14 37.5£3.1 31.6~43.8 758.3+168.4 562.0~1,134.0 10
2014 Jan. C 60 243%11.4 8.6~53.1 301.2+452.7 8.6~53.1 51
M 11 34.6+5.7 26.0~46.4 555.3+301.6 258.8~1430.0 10
F 11 38.8+7.5 30.5~53.1 839.6+494.3 416.0~1992.0 7
Feb. C 95 21.2+10.7 6.6~53.6 233.8+380.0 3.8~2,406.0 30
M 14 30.5+5.9 21.0~40.7 384.5+192.1 111.3~763.7 4
F 16 37.6+6.9 23.7~53.6 814.6£577.1 162.7~2,406.0 13
Mar. C 76 22.1+12.7 7.6~60.7 287.61+440.5 4.7~2,406.0 28
M 11 37.8+2.7 32.5~41.7 732.8+168.4 408.4~1032.0 8
F 9 422+84 34.2~60.7 1,069.8 £597.6 512.2~2,406.0 6
Apr. C 77 30.9£8.6 21.3~58.6 500.1£590.2 126.7~3,160.0 31
M 17 37.4+6.7 26.2~51.7 748.7+£481.7 206.2~1,980.0 12
F 13 39.3+10.3 27.0~58.6 1,050.8 £964.2 248.5~3,160.0 6
May C 70 253+134 10.2~60.9 435.7+726.1 14.6~3,410.0 32
M 6 40.8+10.8 26.7~55.7 1,062.3+£822.6 248.7~2,254.0 7
F 10 47.1+8.5 36.8~60.9 1,643.4+£956.9 754.9~3,410.0 11
C 751 23.8%+11.7 6.5~60.9 329.0+505.7 3.5~3,410.0 382
Total M 161 326+84 20.2~54.7 561.5+481.8 104.2~2610.0 79
F 145 37.6+10.1 21.3~60.9 875.5+£729.7 124.3~3,410.0 86
Wi= W1 =), (5) ¥ ThS FEAEA (ANCOVA)S A5kt
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Fig. 3. Monthly length-frequency distributions of redlip mullet.

T TALZ 161704 (19.3%), AL 145704 (21.0%), 7178
T vER WA= 446704 (59.7%) ek 7k 9] A% (SL)
BIZL 6.5~60.9cm 7HA] YL W Fon, 20cm ©]5}o| A=
A7t mjgdgste] g4 FEE sHA] ot =AY A
2 (SL) HYE 20.2~54.7 cm P, YAL 21.3~60.9 cm$Ich
(Table 1).

0%

4 AF REEEZE 6~8YollE 15~20cm 37]9) HAIE
o] A vetten, 9~10¥€9= 20~25cm A S HlER
Z7F ot 119578 5~10cm /HAEQ] EAsHEA £ W
ZEZE Uehd T 195E 10~20em A EY £F HI=R
Z7b gobAth AAFH L2 7hgol9) 5~25cme] ZAAEo] Hf
9 @3k (Fig. 3).
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Fig. 4. Relationship between Standard length and Total weight.

2. MIED HSEAA

AA 7hgole] AT AFe BAAS TW=0.0124SL>"
R*=0.993D2 BIHSHHIL, FAH ] BAALZ TW =00112SL*
(R*=09674), &S] TAAE TW=00117SL*** R*=09712)2
|5ttt (Fig. 4).

3. AL &K

Fhol o] Aetloh o) H o) 28 BN 245 9
AL SEASY 98 WskE B (Fig 5), 7Heol 22T

AL 77} 0.137F 0.202.2 9o o BT HAYE B
T, AR} Adsste] R 490 446, AL 5Y0f 4332 F

Bgke bt 32 59U, RS 690 wastck. uet
A 7Hpol o] ARIAIZIE a~6dolul, A7} e A
2 TejshE, F ARAYIE 5UR SR

TESE o] A SR HoEe FRUEY oA (PH)S
=] | € HESYT (Fig.
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Fig. 5. Monthly change in gonadosomatic index (GSI) of the redlip
mullet.
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Fig. 6. Relationship between otolith radius and ring radius to each annulus of redlip mullet.
Table 2. Average ring radius on the otolith of redlip mullet Combind
Age R N Ring radius (mm)
group 1 I I3 T4 Ts Te r7 I8 T9
0 2.182 88
1 3.565 128 2.426
2 4.080 57 2.455 3.687
3 5.063 59 2.520 3.919 4.753
4 5.709 21 2.532 3.853 4.736 5.379
5 6.192 7 2.603 3.967 4.819 5.426 5.947
6 6.644 11 2.609 3.884 4.846 5.407 5.905 6.338
7 7.071 3 2.684 3.894 4.788 5.427 6.191 6.676 6.926
8 7.194 2 2.515 4.037 5.047 5.558 5.992 6.425 6.653 6.929
9 7.525 3 2.435 3.804 4715 5.476 5.989 6.474 6.860 7.226 7.377
Total 3.909 382 2.473 3.829 4.768 5.408 5.966 6.422 6.833 7.107 7.377

oo WA Fhgole] AP 0~oxl0] WAS B B BAPOR 24T 7150]o] Von Bertalantty HAHAE
H, 7hso] AAE 14 (33%)7F £& 115 ANk A e 2t (Fig 9).
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Fig. 7. Monthly change in marginal index (MI) of the redlip mullet.
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Combined : L;=61.3 (1 — ¢ 02 (1005
W.=3.230.6 (l — 6—0429 (t+0.05))3.0133
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7hsol 9] Qi E F AT

& Aol YR E 7hsole F2 5~25ecm9 A EC] &3
H=REZ7b A YetEd, ol woll AHkgt ZiA|Eol 9¢
ol 5o B 7HUT T HEFOR o] g3ty WO A}
FHt} (Hwang and Rhow, 2010; Lawson and Jimoh, 2010).

WAL SEASE BHT AT, 7Hpolo] £ AR7E 5
42 2R ol MAAT) Argaller ulmabe, A
Aot 59, 73t At 69 (Kim et al., 2000), B3 Ak 5~6
4 (Kang et al., 2000), Q£ 3~5% % (Okiyama, 1988)Z T
Ajolg B om, o)t A duitt B3], 42, o], 539 B
2 - Behy RQls g B R Hol7t 9lY] we] Akt
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Fig. 9. Von Bertalanffy growth curve of redlip mullet.

A1719] z}ol7F A7 AL 2 BAE T} (Glasser et al., 2004).
o|AE olH Y 4 Lo wet ERFUY FEUL ¥
o] =¥ (Rhoads and Lutz, 1980; Levinton, 1982), EH =
o] B2 AZH A £xrt LA ohA =L,
20| ¥2 o5 4% S50 et EREYUrE A
2 AFolA Theo] 0|49 EREYHe B IS HHY,
3~118] EFYUZE A5, o] A7l Aozt &dstH
20| ot 12~242 FPU7F A HIL, o] A7]= 20|
shitste] ¥ES st g AFE7IQ 4~5Y o= EE%
Egdiel Eydie] 4L glonz shaolo SEo F
TE &7 FAEA7IY AolE
F A 7]+= 99 (Chang, 2011)Z
¢} z}Fo]E H 21, Mar Chiquita
lagoon®]] A4]3l+= %015 (Gonzdlez et al., 2009)= 20 4
g ol 2 Aot AR S A4S YERT oEkA 7}
o] oA Edie} EREY AL A Ao
2 AYAA gl FFET Adolu 20 § FFE W=
A0 2 HAAHT} (Gray and Setna, 1931; Morales-Nin, 1987).
7heold ¥ A% A= FHoA AFL 2 A=Eo] B
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Table 3. Growth parameters form different species of Mugilidae

Reference Locality of study Species L (cm) K (year™) to (years) Lengths
Chang et al. (2004) Taiwan Mugil Cephalius 57.13 0.27 -1.29 FL
Minos et al. (2010) Aegean Sea Chelon haematocheilus 106.67 0.16 0.30 TL
Jang (2011) Yeosu Mugil Cephalius 67.96 0.16 —0.81 FL
Hong (2014) Taean Mugil Cephalius 54.2 0.49 -0.77 TL
This study (2014) Han River estuary Chelon haematocheilus 61.3 0.29 —0.05 SL
ol%} 372 vl wet AT} (Table 3), A3 ejek Agka|A A A AL

H ol 7hsoldl wis) o] 22 Ao Aol WA A
F7F ok dRo] wE AR HEHY, 1A 31.6cmE =
7] Z48EC] wol & A7 Theoleh 2 AolE B vy
of daf ol Aol A AR HE wole o224 HUAR| =
ARt A7 wob Aol LA vetoH, 14 174
cmZ 2 Q9 Thpolhnt 27 A SE7F wEA vERy
ot 3 T (Chang er al., 2004)9] ol o] 22 AR
o] ARt A (K)7F FARHAl YEStTt. ol et 7 &
°ole &+ d7miet AFSA71E (SL, FL, TL)= w27 48
3H37] wiell A4 Hlie o HAIM 2 A7t v dtE
ol24 Ho AF el A7) 2ol AHAY vlavt 7hs
?‘é} AOR Kol EF, F ofF 7he] Aol 7]Qldt AL
24},

"6]-_1:] =Y ojFo AA vHAE 3}7] Y3 Minos et al.
(2010)9] A9} w3k, o Af3e) Fhole & e Fhg
ofof wlal| o]24 HHARF (L)ol AT, o] =1 AL
2 =T (Table 3).

o] =R AGOR AT shol9] g
ABFORH 2T 7hpo] AQAY Ao mgo] D Ao
wolof, o7} 3|4afEl, Ao], 44, At o] A7} Y
oo & Ao & wHET

(@] OF
L =

= T Y ko] ALY V2B RE Al
35t7] 918l 201349 64FE 20149 59714 F 1271€E F
Sk 3P st oA o]FH ThgolE FUst AFAEE A
AlBFATE B4 A} 710l F A 7]E 592 245
I, S8 19 (A 13l FAsH o AR AF2 BA A
2 TW=0.0124SL**'3?=0.9931) gt} 7F501 9 mj7jH4=
ol27 A AF (L) 61.3cm, AZAS (K)= 7150 AR
0.29yr !, Aol 04 W |24 A (1) —0.05yr2 F33}
At G 7hgol o A4S Hlws & di}, 7heol= s
oA = &S ot A9 AAAHsE Asdes
W F5 Thgo] AAH ATl =fo] € AR wrtHr)

24 91 AeA R B B 2L op7lA goal
9] Z]

Hajgatd e Add shards AEE AFAA ALY
e ZJ?ZM o} o] =82 siistn Wi d7E] Kol <
sto] AFEYHUT
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