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Age and Growth of Brown Croaker Miichthys miiuy in the South-western Water of Korea by Seung Hwan
Lee, Sang Deok Chung, Joon-Taek Yoo and Yeong Hye Kim™ (Fisheries Resources and Environment Division, South Sea
Fisheries Research Institute, National Institute of Fisheries Science, Yeosu 59780, Republic of Korea)

ABSTRACT

Age and growth of Brown croaker Miichthys miiuy were estimated using right sagittal

otoliths of 327 fish specimens from August 2015 to July 2016 in Korea. Annual rings in otoliths were
formed from March to June once a year. The oldest specimens were 11 yr in female and 9 yr in male.
Brown croaker began spawning in September and showed a peak in October. Total length and body
weight relationships showed no significant difference between females and males (P>>0.05), and can
be expressed as BW=1.15x1075x TL?°?® (R2=0.98). Estimated von Bertalanffy growth curve was

Le=182.4(1 — e 0%7+1754) (2= 0.96),

Key words: Brwon croaker (Miichthys miiuy), age and growth, otolith, Marginal Index (M), von Bertalanffy

growth curve

M =

oy (Miichthys miiuy)= %©]% (Order Perciformes), 910} 3}
(Family Sciaenidae)oll 438}, 3= A'g3fl, afl, 5= X
YE ZEHo|| B3t} (Lee and Park, 1992; Kim er al., 2004).
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(Kim et al., 2004).
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Fig. 1. The sampling area (O0) of M. miiuy in Korea.

Table 1. Number of individuals and total length of M. miiuy collect-
ed in the sampling area in 2015 and 2016

Year Month Number (inds.) Mean TL £SD (cm)
Aug. 37 46.1+104
Sep. 35 49.1+£120
2015 Oct. 35 525+13.1
Nov. 34 462+11.1
Dec. 42 4971143
Jan. 35 429483
Feb. 30 419+82
Mar. 9 90.8+5.5
2016 Apr. 21 644200
May 23 46.6+19.6
Jun. 17 36.8+2.2
Jul. 21 515+£244
Total 339

5 §°]'°ﬂ*‘] AT 2 ojgEo] FSH AZ AP
(Fig. 1). & 33970419 #E2& APH=E &A, A (TL, 0.1
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Fig. 3. Relationship between otolith radius and ring radius of M. miiuy in Korea.
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Fig. 4. Monthly changes in the marginal index in otolith (MI) of M.
miiuy in Korea.
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Fig. 5. Monthly changes in gonadosomatic index of M. miiuy in
Korea.
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Fig. 6. Relationship between total length and body weight of M.
miiuy in Korea.

Table 2. Average ring radii on the otolith of M. miiuy in Korea. N: number of specimens examined, R: total radius, r,: radius to the i-th ring

Ring group N R (mm) T 2 r3 T4 rs 76 r7 s r9 10
0 4 2.05
1 150 2.39 2.11
2 70 3.02 2.06 273
3 48 3.50 2.04 273 322
4 13 3.90 1.99 273 3.26 3.67
5 11 4.40 2.04 2.79 331 3.72 4.11
6 7 4.81 1.97 2.76 322 3.81 423 457
7 10 5.10 1.95 2.63 3.08 3.59 4.05 4.46 4.84
8 7 552 1.92 2.62 325 3.77 4.18 4.62 4.96 533
9 5 598 2.02 2.88 3.34 3.5 4.16 4.57 5.03 5.39 5.68
10 2 643 1.90 292 332 3.73 4.18 4.54 4.87 531 5.82 6.22
Total 327 4.28 2.00 2.75 325 3.72 4.15 4.55 493 5.34 5.75 6.22
SD 0.07 0.10 0.08 0.07 0.06 0.06 0.09 0.04 0.10

Table 3. Back-calculated total length (TL) at estimated age of M. miiuy in Korea

Age (year)

Age 1+ 2+ 3+ 4+

5+ 6+ 7+ 8+ 9+ 10+

Total length (cm) 314 437 51.7 593

66.3 72.8 78.8 85.6 923 99.8
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Fig. 7. The von Bertalanffy growth curve estimated from back-calcu-
lated lengths of M. miiuy in Korea.

n o
Aol e shers BEA BAE AAAL SR

o a9 =4 ¥ F2E l%fi 712487t Fast7] i
ZF AR Y] AR PAE o] §sto] melsh= o] Fa5t
o}, Secor et al. (1995)2 FAAY 9] o] o] HlgETt AEA
o] WEEA W sl 9ole A vrdsttta K 3lo], o
H AP E Bt FEgt ZIE A7) $iste] oo o] 4
< o] &3to] Y F2E Totstqdrt.

o] o what o)A Aohgof Zpo]7b glar, qlef o]
AAY S5 Fel= ASHE TREY Yo dFdde
o] golstrt. o]l AtollA HAETH AT A| AF F &
ol Bl §o o] oY vl g&o] AP
A= JgHS sk

0|42 AgAo] mE A|7|o] EEHU It FAHE L, Ao
LAY HEE AV EYU7t 34EE AR EJ-O}‘ES‘\
o} (Kim et al., 2000). Tlo}= ZEW o] 4] =z o]fsns}b
AdE RO 2 Mo, FEFHA7]= 3~68 (F
AA7] 6Y), A=7)= 9~10Y (A7) 992 éﬂ°1 ES
%ﬂ%ﬁﬂﬂﬂﬂﬂﬂﬂiOBﬁﬂiLﬁPﬁ¥iﬂ“E
Pl o] 2 o5, ¥l AFo] AdHez y
2 AL FAE= AR YZEHAY, i ojFfAE F
Pt B 250l FEEE= A2 BuEtH(Kimura et
al.,2007). o] EF GBL ZolBo] F2 FAHo| oS
of FFo] =¥ AoR AZE fio] FEL ECE T
SGE AT E3E o] AFollA] AFT]E 9~109 (FAFEY] 9
AE FAE0], Kim et al. (2004)0)| A B EH A7) (7~99)
o oF7he] Zpol & B Tt

ol A9 dBE HF AT Kim er al. (2004)E B| 5}k
e o, 27] 3A7A = HE 7 AAT 441 FE Zpol 7t
AlZrE o] 64 o ol AFAITE oF 10em 2 HFC 2 e

i

ok T3 Kim ef al. (2004)& ) AAS 90cm= R 1181
Ak, o] Ao A 100 cm o]4e] ZHAIEC] o & E o] A
Aete] ol A3

AR SElvete] AT AldE o] TE vlofd
2324 AFE 33cmolw, of¥l AT ATl oF 124]
o siFErt. Kim ez al. (2004)°| 4] §lo]= 50 cm o] H ook
A&sittn Baske], A wojo Z3FA HAQl 33cme
kA e ol4ole] olhg B85 ot Aoz Az
o meA wole] AAEE TR AT A QT
7} B asitha HekE

o OF
L =

EME} T8 AR F SRl vlojo o4
o] AT} AL =AsATt AL AMR
015L=l SYRE 20164 7971 A &

oz 019?15101 FeH Aoz F 3397ﬂxﬂ

o
op
ot
2
& g o
rlo i

o quag o]sgo}— AHE ez 079

Z orlo me B -lg ofN Hz i o
0.
J‘c

1824(1 _ 6—0.067(t+ 1‘754)) (RZ — 096)0] %4]:],

At At

o] =82 20179 = FHpATE Y AT A FARY
(R2017032)2] A Yo 2 S35 Aol AH| 2o ZA}
=Yt}

REFERENCES

Bertalanffy, L. Von. 1938. Aquantitative theory of organic growth
(Inquiries on growth laws. IT). Human Biol., 10: 181-213.

Cheng, Y., T. Xu, G. Shi and R. Wang. 2010. Complete mito-
chondiral genome of the Miiuy croaker Miichthys miiuy
(Perciformes, Sciaenidae) with phylogenetic consideration.
Marine Genomics, 3: 201-209.

Han, K.H.,S.H. O, D.S. Hwang, Y.H. Cho and D.C. Seo. 2002. Egg
development and morphological change of larvae of the
Brown croaker, Miichthys miiuy. Korean J. Ichthyol., 14:



74 0|3

rlok
0

z
n
40
A
12
o
08
2

93-99.

Kim, Y.H., Y.J. Kang and D.K. Ryu. 2000. Growth of Ammodytes
personatus in the South Sea, Korea. Korean J. Ichthyol., 12:
166-172.

Kim, Y.U., YM. Kim and Y.S. Kim. 2004. Commercial fish of the
coastal and offshore water in Korea. Nat’l. Fish Res. Dev.
Agency Korea, 299pp.

Kimura, D K., D.M. Anderl and B.J. Goetz. 2007. Seasonal mar-
ginal growth on otoliths of seven Alaska groundfish species
support the existence of annual patterns. Alaska Fish Res.
Bull., 12: 243-251.

Lee, C.L. and M.H. Park. 1992. Taxonomic revision of the family
Sciaenidae (Pisces, Perciformes) from Korea. Korean J.
Icthoyol., 4: 29-53.

MAFRA. 2016. Statistic database for fisheries production. Re-
trieved from http://fs fips.go kr/main.jsp on July 25.

Park, 1.S., D.W. Seol, S.Y. Im, M.O. Park, W.J. Hur, S.W. Cho, Y.C.
Song, J.S. Kim, H.J. Jo, C.H. Noh and H.J. Choi. 2007a.
Gonad ontogeny in relation to somatic growth in the Brown
croaker Miichthys miiuy (Basilewsky). Korean J. Ichthyol.,
19: 107-111.

Park, 1.S., Y.J. Kim, H.J. Choi and S.Y. Oh. 2007b. Total length
estimation from head dimensions of artificially propagated
Brown croaker Miichthys miiuy. Korean J. Ichthyol., 19:
128-131.

Park, 1.S., YJ. Kim, [.LB. Goo and D.S. Kim. 2012. Early morpho-

logical development of the Brown croaker, Miichthys miiuy
(Basilewsky): fin differentiation, head dimensions, and
squamation. Korean J. Ichthyol., 24: 125-130.

Secor, D.H., J.JM. Dean and S.E. Campana (eds). 1995. Recent de-
velopment in fish otolith research. Univ. South Carina Press
U.S.A., 735pp.

Shan, X.J., W. Huang, L. Cao, Z.Z. Xiao and S.Z. Dou. 2009. On-
togenetic development of digestive enzymes and effect of
starvation in miiuy croaker Miichthys miiuy larvae. Fish
Physiol. Biochem., 35: 385-398.

Walford, L.A. 1946. A new graphic method of describing the
growth of animals. Biol. Bull., 90: 141-147.

Yoon, H.S., D.C. Seo, YK. An and S.D. Choi. 2006a. Seasonal
changes of body composition and elasticity between wild
and cultured Brown croaker, Miichthys miiuy. Korean J.
Environ. Biol., 24: 179-185.

Yoon, H.S., D.C. Seo and S.D. Choi. 2006b. Effect of salinity on
hatching and spawning characteristics of Miichthys miiuy in
the Western of Korea. Korean J. Environ. Biol., 24: 53-59.

Xu, TJ., EX. Meng, Y.N. Sun, G. Shi and R.X. Wang. 2010. Iden-
tification of immune genes of the miiuy croaker (Miichthys
miiuy) by sequencing and bioinformatic analysis of ESTs.
Fish and Shell Fish Immunology, 29: 1099-1105.

Zhang, C.I. 2010. Marine fisheries resources ecology. Pukyong Na-
tional University. Busan Korea, pp. 228-230.



