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Maturity and Spawning of the Chub Mackerel Scomber japonicus in the
Korean Waters

So Ra Kim*, Jung Jin Kim, Hee Won Park, Sukyung Kang, Hyung Kee Cha and Hea Ja Baek'
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We investigated the maturity and spawning dynamics of chub mackerel Scomber japonicus in Korean waters using
samples collected by a large purse seine fishery from January 2013 to December 2017. We analyzed sex ratio, month-
ly maturity stage, gonadosomatic index (GSI), Fulton’s condition factor (K), and fork length at 50% group maturity.
Spawning occurred from March to June, with a peak in May. We detected a significant difference in sex ratio (> test,
P<0.05). The relationship between fork length and body weight was expressed as BW=0.0025FL*#%%, We estimated

50% group maturity at a female fork length of 29.3 cm.
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a15-0)(Scomber japonicus)= =3 ol GA AAlsH= 3%

24 o]F(pelagic fish)2 $-2ute} Aol Y&, S35
q Z R oF ¢oF Sof HITHtH(Collette and Nauen, 1983;

Scoles et al., 1998). S-2|utet AL3E HIZTE FATE) T ol
BESHE 5ol A4 WSl 81472, Alebarel $17)ef o}
2} ojuA|t(Tsushima Current stock)™} €5 ¥ Al-(Pacifc
stock)- 2. & LI th(Shiraishi et al., 2008). thu} Al 555
o} g5t a5 Al el o] F4pot Eap AR 0
2} Aj4]al0], Alebg-o Eo|gh Rua|eln} 4 ARa e 8 2
Auba] e, Seiutet dafel Al Zuae], Sade)
oo =2 el A QIth(Hiyama et al., 2002; Yukami et al., 2009;
Sassa and Tsukamoto, 2010; Lee et al.,2016; Kim et al., 2019).
HHA, B Al Y] B o Aok e RS, Akt
A2 Izu Islands FHO 2 A& A gt (Murayama et al.,1995;
Watanabe et al., 1999). Hal] W A|F= FHH S, Sl -5l
o & Selutet ehshol L shs thob 2] Akl B8y
024 FAT UL 30, o] AL YRR} 2 3

o]th(Kim and Pang, 2005; Ko et al., 2010; Kim et al., 2019).

5Ol ARRRAZ | = 3-64Y, AR = 49 HarEglow
(Chaetal,, 2002), 54 (3-6¥)0] AlehS upzl of ] 115-0]= o
SA(7-8Y)0l Aol&E= 3t7] sl Asliet sz H4stal
o7F 7EEAE00-11)0] HsEHE Sl Fafier Al e
2 g@opshe AEAS IHE ote Ae® dHA Aek(Choi,
2003).

S|k 5010 A AU E 9o 19999 5e] Al
Y-S iAo 2 F5]-8-0] 85 (total allowable catch, TAC)A|
£5 Aelil Qow, 20160 EE S4 Qe AN
Aol ufe) ESEAARCIA 21 em)it Fol7)(4-6% % 7
@2 37tz sk gl

DEole] Sy ATEFS Avwel, o] wE 448
Z(Jung et al.,, 2013), & Y} 2px]o]9] e WH(Kim et
al., 2008), WH-z}x]o]o] BZEA(Lee et al., 2006; Lee et al.,
2016), /<53 A=H(Cha et al., 2002), 414(Yoon et al., 2008),
olA & 34 2 A (Kang et al., 2015)% thoFst At
7} ) v} Ik, AR Fjoll s 1A TS 0] ] A%k Al
gholl et A7} B o] 2019 717to] 4t A e of et A

*Corresponding author: Tel: +82.51.720.2287 Fax: +82.51.720.2277
E-mail address: 1012ksr@gmail.com
@ @ This is an Open Access article distributed under the terms of
@ the Creative Commons Attribution Non-Commercial Licens
S (http://creativecommons.org/licenses/by-nc/3.0/) which permits

unrestricted non-commercial use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Copyright © 2020 The Korean Society of Fisheries and Aquatic Science

https://doi.org/10.5657/KFAS.2020.0009

Korean J Fish Aquat Sci 53(1), 9-18, February 2020

Received 26 December 2019; Revised 21 January 2020; Accepted 12 February 2020
AR A9 A2EAL F A8 A7), BEA@TA, FSAGTAD,
57 AT, AB7N@TW), WIS

pISSN:0374-8111, elSSN:2287-8815



10 et A -

15

10

Frequency (%)
o

10

15

Female
N : 4,800
Avg. :32.4 cm

Male
N : 2,859
Avg. :32.5cm

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48

Fork length (cm)

Fig. 1. Size-frequency distribution of fork length of chub mackerel Scomber japonicus in the Korean waters, January 2013-December 2017.
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bupglon], 23 X140 2 21918 o] gal7] el o] A
Qiz2a) a5ole] A ) ARk eel B3t A7} B s,
37 AApete] vlne S5 @ AeE AxEe at e A
o A7) ueha] B o = 2013W R E 20179714 549
7ho] A28 TS 0]o] AHEA, 48], A4 44 2] (gonad-
osomatic index, GSI), B|FH=X|5~(K), A<A1A 59 A8HA
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ERIETE
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H Ao A ARE-H 215-0|(Scomber japonicusy= 20134 1
YRE 20179 12971A] f-2uet Adsi(Alal, alid+, o
i, S5-sa=ral)ol Al A At g Aol g o83l of
gE AS v Fdste] ARSI AR AlRe AR
2 A b4 E2 HAK(total length, TL)T} 710l A& (fork
length, FL)2 0.1 cm%H9] 2 24 5}9 01, A|5(body weight,
BW)2} YA 4= Z2F(gonad weight, GW)-< 0.01 g7HA] A =k3}
itk

TS o)o] AYRII} oS

ol

2ol Aoz} k| oh] 9

4= | z}o]+&= chi-square

test= 5 vJ*é e A
(1)7kgol A1 Tte] BAE Qokr] giste] ofehe] 4
o2 A3t shof Yeh 1AL, )71l Al -Al1E-2 A8
& 24817 glaf ofefel 2-& A& AMgaisirt
TL=aFL-b +--ovveevrrereermeenneannens (1)
BW=aFLb ............................. (2)
o714 TLZ A% (em), FLZ 7Fol 4% (cm), BW= A5

(g, wet weight), a?} b= 4J<=E UEHTh

50 A9 A4 A w2 Murua et al. (2003)2 2
115F0] w3 (immature), S5 (maturing), /343 (mature), £
(spawning), H"ﬁ(spent)i st 5E712013-2017)9] 4
¥ 4 W8 e itk g ol 0] 4 Al
<5 I 2] (gonadosomatic Index, GSI)2] 7 &2 &otE 7] $3l|
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GW
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o174 GWE Al
wet weight)S LFERHTE

ZeK(g, wet weight), BW:= #|%(g,
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Fig. 2. Sex ratio (%) of fork length distribution of chub mackerel Scomber japonicus in the Korean waters, January 2013-December 2017.

v 2+ 2] 4>(Fulton’s condition factor, K)
SHGSDO| HAE LotR7] 9falf ofef o 22 /51% ARg-sko]
31 cH(Froese, 2006).
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BW
= X
K=—pp5— % 1000

AR AsAlde F4517] fl8f A7 = 2 E = A7)0
AL A4ET B4 o A el AR s o2
B3 7FgolA Al 1 em (HA 0.2 JHEsto] A &3 7N
Aol tht <3t 7H A o] HlE = F-6F31 AL, logistic A& ©]-&
3} tH(Zhang, 2010b).
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P =)

4714 Pz iAol A o] Ad<HlE, FL= iAPg Al 2] 7t

|, b,, b= Aol
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20139 1€5E] 20179 1297HA] =t Aaljol| A g A
ojgo g gy o4 F 7,65970A19] 5ol E A% A}
(Table 1, Fig. 1), % 4,8007§412] &7 A|ZH(FL) X4 19.6
cmof| A Zt 48.0 cm, B+ 32.4 cm® YERGE S, 32.0-35.9
cm PN A 10% WFZ 52 Ex2E Bk 712 52,859
ARN7F AR Q3 AL 2 A 19.6 cmof| 4] 2] 45.4 cm, B
T 32.5 cm® VFERF O, 31.1-35.9 cm H Yo A 10% ©]4+2)]
E2 HEE Bk AR A9 7Rbo] A2 vt R
HAE Boom, o= A 7he] Afol= gl AR YERy
CH(T-test, P>0.05).

A

AL F H o =0] AH]E= 62.7:37.32 4A Y] HE
o] A KL &2 7 0 2 YEPFTH X -test, P<0.05) (Table 1).
AFEE Gopa 4= AH|=20 cm A2 A Qe 2E AT

oA AF 2] ] &o] A YeRE e H, £3] 22-25 cm 9] A2 A
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S} 40-41 cm, 44-48 cm@] 2 Aol A &
ol = Urebstth(Fig. 2).
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A& ARgsto] 7Fgol A -4 4 HAE 4
911, #AAE TL=1.0827FL-0
I ch(Fig. 3).
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Table 1. Monthly size distributions (fork length, FL) of chub mackerel Scomber japonicus in the Korean waters, January 2013-December

2017
Year Month Female . Male .
Range (cm)  Mean n Sex ratio (%) Range (cm)  Mean n Sex ratio (%)

Jan. 22.7-39.2 31.2 95 82.6 24.2-37.9 31.1 20 17.4
Feb. 23.7-37.5 32.9 76 71.7 25.6-37.2 325 30 28.3
Mar. 22.5-38.4 29.0 83 74.1 22.8-37.8 32.6 29 25.9
Apr. 25.3-41.5 31.7 76 66.7 25.0-39.0 327 38 33.3
May 29.2-40.0 32.6 57 491 29.6-39.9 32.3 59 50.9
Jun. 25.7-38.5 31.8 71 59.2 25.2-38.0 31.2 49 40.8

2013 Jul. 24.9-35.9 30.7 77 77.8 28.0-33.3 31.3 22 22.2
Aug. 25.8-34.6 30.9 71 59.2 26.1-34.5 30.3 49 40.8
Sep. - - - - - - - -
Oct. 29.4-37.5 329 54 495 28.3-38.2 33.0 55 50.5
Nov. 26.1-39.9 327 102 86.4 29.6-38.4 33.5 16 13.6
Dec. 26.7-38.5 34.0 99 82.5 27.8-36.2 31.8 21 17.5
Jan. 23.2-37.1 30.5 158 65.8 24.1-38.2 322 82 34.2
Feb. 25.1-37.2 31.0 81 67.5 25.9-38.1 31.8 39 325
Mar. 23.8-35.4 30.2 66 574 25.4-36.1 31.9 49 42.6
Apr. 24.0-48.0 33.3 104 73.8 26.1-38.9 33.7 37 26.2
May 25.3-47.5 354 96 56.1 25.3-40.4 31.4 75 43.9
Jun. 28.2-39.2 324 68 56.7 27.7-40.3 33.0 52 433

2014 Jul. 30.0-37.4 329 73 60.8 29.5-35.9 329 47 39.2
Aug. 24.9-37.8 31.9 63 52.5 24.8-36.6 31.0 57 47.5
Sep. 23.4-39.0 327 174 65.9 24.8-38.6 31.7 90 34.1
Oct. 23.7-42.8 32.6 137 58.8 20.5-38.4 32.6 96 41.2
Nov. 24.4-37.8 32.3 84 70.0 25.1-35.5 30.6 36 30.0
Dec. 25.1-38.5 325 59 50.0 24.3-38.0 324 59 50.0
Jan. 27.3-39.2 33.6 70 60.3 28.1-37.2 33.3 46 39.7
Feb. 26.1-43.9 34.1 64 65.3 26.7-42.9 34.7 34 34.7
Mar. 26.4-39.7 32.6 65 54.2 26.2-39.9 325 55 45.8
Apr. 26.9-46.0 34.0 71 54.6 27.2-43.8 35.6 59 454
May 24.0-41.6 31.9 46 54.8 23.2-39.1 325 38 45.2

2015 Jun. 26.5-36.0 31.5 75 62.5 26.8-34.5 31.3 45 375
Jul. 25.2-36.6 31.6 76 63.3 25.4-34.9 315 44 36.7
Aug. 23.7-36.5 31.3 85 70.8 24.8-37.2 314 35 29.2
Sep. 26.0-38.6 32.3 202 84.5 26.2-36.8 314 37 15.5
Oct. 25.3-38.4 324 118 49.6 22.1-40.5 31.7 120 50.4
Nov. 19.6-39.8 33.5 100 47.4 19.6-40.1 33.0 111 52.6
Dec. 23.1-38.8 33.0 124 52.8 26.0-38.3 33.0 111 47.2




5o s ol Ak B4 13
Table 1. continued
Year Month Female . Male .
Range (cm)  Mean n Sex ratio (%) Range (cm)  Mean n Sex ratio (%)

Jan. 26.5-38.6 33.3 59 52.2 25.5-38.9 32.4 54 47.8
Feb. 28.0-39.3 33.6 60 50.4 27.5-38.5 32.8 59 49.6
Mar. 24.2-401 314 68 58.1 20.7-38.6 30.8 49 41.9
Apr. 24.6-37.9 31.0 87 59.6 26.7-39.1 32.7 59 40.4
May 27.2-44.2 34.8 109 40.7 26.9-45.4 33.5 159 59.3

2016 un. ) ' ) ) ' ) ) )
Jul. 23.8-41.1 30.8 82 68.3 25.6-38.5 31.7 38 31.7
Aug. 29.9-39.5 34.2 82 96.5 30.7-31.7 31.3 3 35
Sep. 27.4-36.1 324 65 54.6 27.4-37.2 323 54 454
Oct. 28.6-39.2 33.9 89 78.8 28.9-39.5 33.1 24 212
Nov. 29.0-39.0 33.9 69 59.5 28.2-39.1 33.4 47 40.5
Dec. 25.2-39.0 33.8 75 64.1 26.0-38.5 32.7 42 35.9
Jan. 27.0-37.9 33.3 83 69.2 28.4-37.7 34.5 37 30.8
Feb. 30.3-42.5 35.8 58 54.7 29.1-43.0 35.2 48 45.3
Mar. 31.3-38.3 34.3 62 52.1 30.5-38.1 34.4 57 47.9
Apr. 21.9-38.1 31.9 65 55.1 22.7-38.5 33.0 53 44.9
May 25.5-40.5 32.8 71 511 25.3-42.2 31.9 68 48.9
Jun. 29.5-42.2 326 75 64.7 28.0-42.5 33.9 41 35.3

2017 Jul. 27.8-40.1 32.6 86 74.8 27.9-37.9 32.2 29 25.2
Aug. 33.9-39.6 37.3 12 80.0 37.4-38.0 37.6 3 20.0
Sep. 29.8-37.1 33.5 38 43.7 27.4-391 323 49 56.3
Oct. 24.7-39.4 30.1 106 93.8 24.5-37.6 33.2 7 6.2
Nov. 20.8-38.2 30.5 109 91.6 29.0-32.3 30.7 10 8.4
Dec. 25.5-40.4 314 70 722 26.0-38.0 32.8 27 27.8

Total 19.6-48.0 324 4800 62.7 19.6-45.4 32.5 2859 37.3
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£o] Ak A 0. & repyitt.

.
-
.



16 Aaet AFA - e -

Condition factor (K)
3

(B) Male

=
©
3

3
=

=}
3

Sl o
S| @
Z|0

clg|s = clals
ool © S
S|= - Sle|=

53l

2013

R
<|n Z|0

R

2014

sl3c

g8igi3 ¢ls
<|n Z|0

5
=

c
©
3

3
=

3 S s EEEEEE
3| © o ©
- ] - _’jc;.).‘ozo

NEE

2016

el
<|n pd|al

=3 <

2017

2015

Fig. 7. Monthly changes of condition factor (K) of (A) female and (B) male of chub mackerel Scomber japonicus in the Korean waters,
January 2013-December 2017. Solid circle and open circle indicate the mean K, and vertical bars indicate the standard deviation value of K.

100- ... 000000000000
90 °
801
70k o/
601

(]
50F- Flg,:29.3cm -

40}
30}
20}
10t o

0 oo
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

Group maturity (%)

Fork length (cm)

Fig. 8. Relationship between fork length and group maturity of
female chub mackerel Scomber japonicus in the Korean waters.

igolo] A7 1S 28] el o] drE g uh A4 4
SEASGSD 2] HSE Au R da EHA T A5
£ 4-690] 2 vleS BYlon], g 4d T E WEo| 5
Holl 71 B2 82 e GSI9| 3¢ b 7 397
B S718h= % Holrt Yol 7P &2 ke Holi 747t
A FAL oAl = B e EArh SRR asol o] Ak
=3-69, FAle7]= 592 FA . feuEt fZe] Aol
o) A7 4%k oAl Q75 A E i, Ann (1970)2
of E¥sh= A5l AR & 5-8A(FAk, 6-TH) = 37
3F%1aL, Hwang (1999)2 A8, Sslid-t, dsl, H5-55=3)

oA Edsl= 1501 AR1E 3-6¥(FAFE], 59), Cha
et al. (002 HREZIHA ZHF 1So]o] Al
2 3-6Y(FAE, 49)2 A A3FITHCha et al., 2002). &
ATt} v malEE, Seluiet s 1Eole] AlghAl 7l
19604t} 1T} 271 7} Wl g o o), 199K e st
ARIAIZ1E BYth 5ol 2 REFTAHOIFE 7| FHS|
o - W1g5kA ¥ES-Sh= olF-olm(Kim, 2003), 2% -2t}
3f| 9 9] f=2-0] A KL} ol o] ukZK(Seong et al., 2010) A3
=447 (phenology)oll H3}= 7HA2 A o= A7t} 1L
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