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A Study of Growth and Age Structure for Chub Mackerel, Scomber japonicus Caught by a Large Purse
Seine in the Korean Waters by Kyung-Mi Jung, Heeyong Kim and Sukyung Kang'* (South Sea Fisheries Research
Institute, National Institute of Fisheries Science, Yeosu 59780, Republic of Korea; 'Fisheries Resources Management
Division, National Institute of Fisheries Science, Busan 46083, Republic of Korea)

ABSTRACT We examined the growth and age structure for chub mackerel caught by a large purse-
seine in the Korean waters from January to December 2015. A total of 459 specimens were used for
otolith analysis, ranging from 19.6 cm to 46.0 cm in fork length. Translucent zone was regarded as an
annual mark, and age was counted using the information of the number of translucent zone, capture
date, edge type of the otolith and nominal birthdate of 1 January. Annuli in otoliths were mainly formed
in May, coinciding with the spawning season. Estimated ages were 0~6 years, and the von Bertalanffy
growth models were not significantly different between male and female. Sex-combined growth model
was obtained as FL:=39.3 x{1 —exp[—0.90 X (t+ 0.033)]}. Among the chub mackerel caught in 2015,
the age 2 group had the highest proportion (30.9%), and the age 0 to 2 group accounted for 88.5% of
the total catch.
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Fig. 1. Fishing locations for chub mackerel Scomber japonicus by
large purse-seine fishery in the Korean waters.
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Fig. 2. Photograph of a whole otolith of chub mackerel Scomber japonicus. C, core; A, anterior; P, posterior; OR, otolith radius from the core to

the edge; rn, annual mark radius from the core to the nth annual mark.
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Fig. 3. Age estimation of chub mackerel from otolith reading collected in the Korean waters. Nominal birthdate is 1 January for all individuals.
Otolith edge type was identified as wide and narrow opaque zone or translucent zone. N is the number of translucent zones (i.e. annuli) including

that on the margin.
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Fig. 4. Length-frequency distribution of individuals caught by large

purse-seines (upper panel) and analysed for age determination (lower
pannel) in the Korean waters, 2015.
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Fig. 5. Relative frequencies of maturity stages by month for female
chub mackerel from January to December 2015.
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December 2015.
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Fig. 7. Monthly changes in marginal index (MI) of chub mackerel
caught in the Korean waters from January to December 2015.
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Fig. 9. Estimated ages and fitted growth curves for chub mackerel

caught in the Korean waters.

Table 1. Back-calculated fork length (cm) at the formation of annuli in
otolith for sex-combined chub mackerel caught in the Korean waters

Estimated Number of Fork length (cm)

age specimens L L Ls L Ls Le

1 71 270

2 79 276 305

3 116 274 307 331

4 94 270 304 335 355

5 34 267 303 334 362 392

6 7 279 316 346 374 399 428
Mean 273 307 337 364 396 428
SD 04 05 05 08 04

Table 2. Estimates of the von Bertalanffy growth parameters by two
approaches (nominal birthdate and traditional approach) for chub
mackerel caught in the Korean waters

Approaches Lo k to R? MSE

Nominal birthdate 393 090
Traditional approach 36.7 1.13

—-0033 074 9.53
-0017  0.73 10.76

L..=asymptotic length, k=growth coefficient and 7 =theoretical age when
the fish has length 0
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o] A& AuE Ayl HE2AYLS A3t %]-lao] CEE]
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Table 3. Age-length key for chub mackerel caught by a large purse-
seine in the Korean waters from January to December 2015

FL (cm) Age group
range 0 1 2 3 4 5 6
19~20 1000

20~21 100.0

21~22 100.0

22~23 100.0

23~24 750 250

24~25 556 444

25~26 545 455

26~27 423 500 7.7
27~28 150 450 400

28~29 42 542 417

29~30 391 609

30~31 353 588 59

31~32 7.1 643 250 3.6

32~33 37 444 407 11.1

33~34 172 759 6.9

34~35 63 719 219

35~36 24 548 405 24

36~37 543 371 8.6

37~38 231 654 115

38~39 750 250

39~40 154 385 385 7.7

40~41 7.1 500 286 143

41~42 125 375 500

42~43 16.7 833

43~44 60.0 40.0

44~45

45~46 100.0
5. HE1x

Age-length keyE o]851o] Y@l P o2 ofgE TEof
o A7 AEES AW EIITH(Table 3). 0429] Fat A
A2 FL239cm (HY: 19.1~290cm) P 2™, 23 cm7HA = &
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9 23.1~33.0cm) B2, 247 Hat A2 30.6cm (B -
26.1~36.0 cm), 34179 B AL 34.8cm (HY: 30.1~42.0
cm), 44129 B AL 372em (HY: 31.1~43.0cm), SAIE
o] H AL 40.1 cm (H9): 35.1~44.0cm), 64122 B A
Z2 42 7cm (B9 39.1~46.0 cm) AT}

ARSI AR A i@ Adgold o= 20159 1€7E 124
7HA S AlE F AR (e @49 Age-length key
£ o] 83}y 47 o8H TS0 A oSS AAH
SFRTH(Fig. 10). 7F8 @ol ogd dP2 24IZ 22 JA) of g
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Fig. 10. Proportions of individual chub mackerel at each age group
(spawned year) caught from January to December 2015, for compari-
son between the two age determination approaches (nominal birthdate
vs. traditional approach).
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(nominal birthdate and traditional approach) from January to Decem-
ber 2015.
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Fig. 12. Proportions of age groups (1~6 years old) by each size class
(very small, small, medium and large) of chub mackerel sold in Bu-
san cooperative fish market in 2015.
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Fig. 13. Comparison of the growth curve for chub mackerel obtained
in this study with those of Ann (1971), Choi (2003), Hwang et al.
(2008), Gang et al.(2008) and Shiraishi et al.(2008).
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Yt 3A|Z (Choi, 2003)3+ ©]4 (Hwang et al., 2008)L o]&
o]-o:] BAS = AL A2 Alo|at A% EAS B oL} o)A
ol &gt Aik= 247Hx] 2] AHE HoAFo] 2 ArFutet
FrAksEETE. QI EE H7tllA aiFo] dulAlEY] AR AE
Gang et al. (2008)T}+ Shiraishi et al. (2008)9 4= o2 Zdj
AL Z47F 40.5cm, 40.6 cmE 2 ATbRc B 1 3cem 31,
K= 7171 0.49,0372 & Axtect Zgpot, 2 Ao 444
I 7P} fARE Aetar & 4= gich(Fig. 13). o|2 A A4
3t 7+ 3% a7 A= *POIFJ AL A7 74 ajlof o3 w4
T 5 US Aolth A E S, AR O E AHFAY AHE, AF
Ao o]g37t A= et A1 Aol At Y
o187}z o] W3t A3 Ho| 279 Zpo] o] TROMI
2-g3t5S AR AlRHr
5ol AP A7) (length at age)v= DEFTHE 27
7 2919 93iA &2 vERE 4= 1ot Watanabe and Yatsu
(2004)= 197095 E 1997971 150l A HFAA
(FL)o] HEAS BoFQlEr, 287t HaA3e] wsHy
7} 0H19] AL 19.2~259 cm, 1A= 24.3~31.6 cm, 241=
29.1~34.5cm, 3M1= 31.2~36.1 cm& YERG I, E3] 1150] 0
A7 deFEa S 2o stgich £ AFolAe] A%

o)

=

[‘

o

DE0i9 MET HAYRE AR 71

Y HFAA-E Watanabe and Yatsu (2004)04] 115-0] 719]5Fo|
W Aol AE o= 2 et Al71e) At f4t
5t AL & 4 A Lko] AlAlS A3t Higuchi et al.
(2019)2 E2 F202 Aol FUH 1150 Aol olF &
o Al7]ofl Ao FeFEol FHE HRE T B2 o] Fof
4 5 Gl snisieh v, 25l A AUEA)

A2 A7) siAE v oA ARz AR
o] 493t Aoz wetgrh
ISPpAtItst o e AP EARRIS] dEto R P Ao

Aol ofat L5ole] A BRI 1]4o] (FL 27 cm ol8h
ol2ul &2 20005 A&Hon mUHPsln Yt Bt
o] Azo] w2, ojgE WA BRARL 7 A, n)4ol

HlE2 A AR YEL gl ~ol 2012978 20154
< FAARL F7kekaL, n)ido] vl&2 ddol vla] =LA A
3+ th (unpublished data). ©] 7|7+ 8 ZFA7|7H} FA|A|
7ol AAE7] o]do]7] wio hFAdgoid e ool ufd &
HI7F Qiiohar 7HAge, o] 7|17k FekE 1159 Aol
ol AA| o|g=9] Hat A77F AR AL R HojXr}, o|2et
O|F-=, B RAbollA] 20138 A 249k 201218 A 349
Bt APgo] 20008 A|RE o83t tiubAlZellA 8% %
AR 2~3cm?] Zpolg Kol A 284 5= UAd
2} BZFE T (Fig. 13).

Age-length key= o179 AYEEZE A3 —E‘_—JL—E HH
o] AL E AT {83 BEE AT 20159 HFAT
2 1515 0A1RH 6AI7HA] ojgstgl ot Aﬂ—TLS’J H]&o]
309%= 7F¢ =1 TS0 & 0A0] 29.2%, 14170] 28.4%,
3AMIE0] 9.3%9] &ol9om, o5 47 AT AA| ofgF
97 8% 2 -2 AA|5I3t}. 115019 A E 8l 2016
YEE ZXA% TL 21 cm (i.e. FL 20 cm)7} A =3 glout
ol ¥ 1d% ¢ ofd JfAle| sFE= Z7lolth 50% <
Aol 29.3 cm (Kim et al., 2020)%] AL 1#shd & SAA
(TL21 cm)XE o} A3FE #e)7|Eo] 2o ¥ Ao R Almdrh

2 o

£ AFE 20159 1€ 7E 1297H7] g TR o)A AP
Aolgez ojgd 1509 43T AFtEE 45Tt
AFEAS Al F 459709 o] Ao] ARGE AL, 7hgol A<
W= 19.6~46.0cmPAch. AP TP 4=, AL, 0|4 7}
A P, 1€ 199 35l it FRE o] 85t =
SHETH &2 5019 AREAZ|Ql 5o A= AT AR

l‘

OAEE] 6M|7HA] 34 = %132, von Bertalanffy A& AH 7+
SOI3F Aol7} LI Giokeh. STt SR BE G AR



72 HH0| .Y

1o

8- 343

Ale FL,=393% {1 —exp[—0.90X (+0.033)|} 2.2 E=Z5 4
o} 20159 AT o|FE] AFFRE A At 24
9] ojgu]&o] 309%= 7Y &9k, 0~2A4FEL A ol¥E
9] 88.5%= hFES AHA|5HA T

Al Al

B mRe ISP SATATAIS g Asto]
o W B 2AHR2021034) 9 AYOR SHHY O, =
2o A7 $HEE FolFAl A 2o AR Yo

el QIALE =Y.
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