JKEEWFFE Journal of Taiwan Fisheries Research, 32 (1): 1-12, 2024

H B AR s T T T B E e

BEnz -

Bl 2

VRS K R BRI RS AR M e LG
? LK AR FTR SEH

W "

fENZAE (Scomber australasicus) S B iR E iR EH B S - BSR4 2020~2023 4
ISR R AT E YR 2 8 (A S S B B By B R H AL - HERmAERRAGIELL 3 H/4 H
Fo - EIESEI - HBTE I RS m i FERR AR - SRR S LB - RN —S8 - IS
P\REHHEIRTERR A FeCR R EL B R BB TG (G - HAEAER IR RTINE] 2k UNMESR - HEsm (LN
JERS AR ] E DN f e - A A DA R e T A DR - i BRI DN » TR R DA SRR "L R EE IR
F A R U 2 OIS 7 TR M mT g A R AR T A M B 1 AR R R

e

R - BR  EIEEYZ « RNEERI

T

Hij

{ENEEE (Scomber australasicus) & & # & 3
FEPEFaTE - 1 2017 - 2022 ]2 JSEAE i
BIE 42,700 - 64,100 mt 2 (GiEaER 4.1 -
6.5%) (JZESE, 2018-2023) » ZFIFT 10 AFEf
T - 2218 DI\ eI - it
HEf5H 87-99% Y \REERR - HAMELE B -
HEAG ~ RS2 ~ RN - ZEREEY - — BB FR TS
FERHGECAYE - FIESS (S japonicus) i
£ 2017 - 2021 FIRFHT 20 b - fiEELE
13,000 - 20,400 mt Z[] - BASERGHEE B LLLE 21 -
46% R (Fa3ET, 2018-2023) - fEREMEHTERE
BEARE  AEEEERRETREENAME
(Sinaga et al., 2021) -

AR TE AR YRR 2 BT F A HEAR e O R BT
» {ET T R T A B B A R B PR A 52 B v
SEIE (PR EEAEREEHNEERS
A% (Morgan, 2008, 2018) - BIAIEYIA I EL /K IR
S SRR N R A R A ) 0 HALRAYFRREE T

NS
Ae
NS
Ae

“SBIIEE / MBS ATEEE 266 5%; TEL: (06) 995-
3416 B 127, FAX: (06) 995-3058; E-mail:
rgchen@mail.tfrin.gov.tw

BZHIPN (Morgan, 2008, 2018) ; & FAEfERETA(E
MR AR IESE USRI - TR LEAYRE 228 b
GERIEBIHEREEFS B (Morgan, 2018) 5 B
7 I D0 YR L A LA P B S T T ol E 2 T
(postovulatory follicles, POF) » & FHREFE AL
B o AHAR[F] FafH s A A AR & 522 POF PRI
ZEMEE (Ahlstrom and Moser, 1980) » & A T i
e T HEB M USSR T EE TN -

T A N F R AR S AR YRR A RE
PN AR CARHE A LA DR & - FAONA
fo =S A SE A URHERS /775 (Jakobsen et al.,
2016) » AR IEasEMRIR (fishery-independent) HY
fliat 48 (Jennings etal.,2001) - {EIEAHR AT
BAMEER R (Rogers et al., 2009) » AT H 5N
A EERE SR HEA L T LIRS AE R 7 B (Ward et al.,
2009) -

BREE (2022) 712020 - 2023 FERHEHGER H
FaPRA AERS S o R TR R R A DB Fa e B
T EARPEE - 2 HARE ZE e AT
Hfa A R =m0 o DB R HEAL RS 2R
gl fe R A DR A R A o FRAERRLETS 4
i 5 fr N4 R X iR AR T AE 28 BITENE S
Z MEFESPEE &~ $E RIS~ AESNEL BB ML -
[FIREE E 2B AR FAEfTARUONERE - ARif5E



2 Bty - s

e 2020 - 2023 FHARIFEIR IS R A AR PR
WFFERER - HEmm IR RRR I - JOIFrRE
B i fa IR P B A A -

FORHEL T4
— ~ BRAKIH

fEFARRRACRy 2020 - 2023 4 1 -5 H43t
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Fig. 1 Box and whisker plots of S Elj E | E 5300_ o : '
individual fork lengths for female and Esnn— : ' 1‘1-!' a T jz i "é" - ! E
male Scomber australasicus caught B E E o 5 250 -é S i i
by different fishing gear from January 8001 o 1 © a g ° !
to May 2020-2023. The horizontal _— . 8 S . S
line shows the median. The bottom T 2 & 2 5 3 g 3 £ g & 3 ¥ 2
and top of the box show the 25th and % -_E é" %" E 3 é" ? _g E" t’:f s 3 E"
75th percentiles, respectively. The g T & E £ 2 T ? } g E
vertical dashed lines show the 3 E g k-
whiskers. More points than whiskers _§° é‘“
were classified as outliers. g g
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Table 1 Basic information of Scomber australasicus caught using different fishing gear from January to May 2020-
2023
S.a.
Gear Female K Male ” Nol;n;t;‘.?r S.j. (%)
Number Wet IeFr?grth Number Wet Iefr?grth Toul and S.J.
weight (g) (mm) weight (g) (mm)
2023
Taiwanese seine 163 448.0 323.6 187 457.9 325.6 350 368 4.9
Angling except trolling line 129 504.0 335.8 154 497.1 331.4 283 287 1.4
Setnet 73 376.7 310.3 49 380.0 311.5 122 173 29.5
Longline 112 734.2 373.5 80 703.6 365.7 192 192 0
Fishmarket 6 253.1 274.5 9 169.8 245.4 15 20 25.0
Sum/Ave 483 512.9 336.5 479 497.9 331.5 962 1040 7.5
2022
Taiwanese seine 134 467.2 327.4 366 447 .1 322.8 500 559 10.6
Angling except trolling line 42 476.7 324.0 60 471.8 3239 102 141 27.7
Hairtail jig 28 485.4 335.8 33 500.6 340.0 61 142 57.0
Set net 0 — — 0 — — 0 1 100
Trolling line 1 620.0 360.0 0.0 — — 1 1 0
Fishmarket 64 474.7 329.4 92 506.5 334.1 156 173 9.8
Sum/Ave 269 504.8 335.3 551 481.5 330.2 820 1017 19.4
2021
Taiwanese seine 265 563.1 344.4 372 558.0 342.5 637 642 0.8
Angling except trolling line 25 563.1 346.2 25 555.0 342.6 50 71 29.6
Trolling line 3 557.8 352.3 1 579.8 345.1 4 4 0
Sum/Ave 293 563.0 344.6 398 557.9 341.7 691 717 3.6
2020
Taiwanese seine 331 519.6 338.9 342 519.0 337.7 673 675 0.3
Angling except trolling line 40 549.7 343.9 65 558.5 343.5 105 126 16.7
Long line 28 631.2 364.2 34 605.8 360.1 62 62 0
Sum/Ave 399 566.8 349.0 441 561.1 347.1 840 863 2.7

S.a.: Scomber australasicus; S.j.: Scomber japonicus
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2020/2021 FRAEHEA » 4E 2022/2023 Fi4EH#E/N (Fig.
2) - fEREHBE R (ANOVA, Ik p=0.02 ;
HEME p<0.01) » HfEFALE 2021 FEHUSERAREE KR
2022/2023 4[4 (t-test, p<0.01) » FHARFERIAEH
FOKHE S HEFAAE 2020 A RATAR AN fE EEHEE KR
2022/2023 £ER (t-test, p < 0.05) » H 2021 4EHfE
REARIREFEEAIA 2022/2023 4EfE (t-test, p<0.01) »
HEFAAE 2020 FEREER NG/ VY 2021 FEEEAR (t-test,
p=0.053) o
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Fig. 2 Box and whisker plots of batch body weight for
female and male Scomber australasicus caught by
Taiwanese seines from January to May 2020-2023.
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HELEBIETERER () test, p<0.01) » FZAFMERALG L
SEF(E R 0.37 (B 1 0.13 - 0.74) > R {EEH 5 0.37
(iR ¢ 0.11 - 0.77) - HERSFHE/HELLEING AR A #
FFEEL (test,p>0.1) - HEFAfL LERRE FARE R S LE
A& o3 A7 SR SEE AR AHRR (p < 0.001, adjR*=
0.987) > IRy 0.983 » WU M AT M LS (22
Bl R -

TENEES I LAERAE 1 -4 HEE 0.11 - 0.89
S ) > M ST T B P (G RP ItfE I LE B A S
W 25 B P M TR VS M R A S IMEFRUPT A EL B
(R) G &% TR (Fig. 3) - BLRRFy-0.177 B
B 0 (p<0.01, adjR>=0.142) ; 7F Fig. 3 8515
VEFRSOR O 1Y 8 AR AEEH GSI fy 3.13 - 7.34 >
HER G #E POF B2 A GSI(2.7) > A]HERR
T ABIER - ZREERIE 8 EERAE: - EHAGFT
B REF-0.165 EIBEZE R 0 (p=0.03,
adjR*=0.101) - W]k 3w 7R BT AT - HEfr A= ON
S ZE SRR ENE i R e TR e R DU F R 3 -
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Fig. 3 The female weight ratio of Scomber australasicus
from January to April significantly decreased as the
breeding index increased (p = 0.009, slope = -0.177,
adjusted R*=0.142).
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y(2021)=287.3x— 67858 (adjR2=0.178, p < 0.01) ;
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ANCOVA #E #BLE =P ARE 2R - 8
Hh 2021 4B 2022 SERBREEEARE (p=0.022) » {H
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Fig. 4 Relationship between the ovary weight and batch
fecundity in female Scomber australasicus caught off the
northeastern coast of Taiwan.
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346 FrYIFy > 2020 FEREKMAERE L RHRR Y] FrBAE
71> YIRS B REAELEAS AT - HiZH POF {éfg
LEBITE 1 AR - B 2 HABdsA EFt - 2£3 H/4 H
dEf 0 1 5 HBRRE (Fig. 5b) - S KINMERLE 1 H
14 HEARAH 1 #EA7KORMER SR - 2 F 10 #t
L3 H41ftF 108k 4 H23 it 64t S H
5 HEERIE - TUIRMEESEEERIERE 1| ABRAE L
Tt E 4 HiERERAE 5 HEEE TNz R
REfEIE (Fig. Sc) » £ Fig. 5d tha] & 7k BIfE g L
PlEidE A 3 H/4 H -

N[ RN £ E N A S B ME £ B0 Table
2 ffr7R - 4 236 EEHIEE POF M F 61% Z2KEHL
Wik (143 B 1E 88 RR/KINIER T 45 78% (69
F2) 8\l - —ZRRE I - e R RK
] — S B BLAEA 8 25 ] §USE FE R S /K DRE AR - 8
W E/KINTEIREE T G ERIT R - HY IS
351 RMfEfa P 52%8 FYEIETE R ES - FR—C8Y
B E A I R B S B TR U = St
BRI RS IR ESE 7 f SR S B A
MR > A =L Ll i B A RE - iR
POF iff £ 5 2 /K DM £ LEBIHEA [RIA i

FHAH (0, p<0.001)  MHEFTSEIIGHREEAE
ANREFINEREE AR (F, p<0.001) » Folitds
FRER ER = AR Y N8 —3287
I POF £ L] ol 2 7K DNHEFE LEBIAE R i
R HER R (0, p<0.001) » BIETEEEE
FERIERIINE R AR (F, p < 0.001) - BURK
MRS 3\ N R e b Tl B B e ]
B
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Fig. 5 Four reproduction index of female Scomber
australasicus from January to May during 2020-2023.
GSl: gonadosomatic index (ovary weight/body weight);
POF: postovulatory follicles.
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FERZEEL > FEIRAN Table 3 Fi7s - fENRAHME R HER
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iz - HEE 2020 B 2021 FEAEEEL 5 MR
H AR 2022 SRR RBER 25 H B 2023 4
2R L E HAENELPITE 2021 - 2023 FE[ERE
725 > D)L 2022 iR » R =R EEN
By 4.1 - 7.1 R 5 BIEISHEFEBUIAIRRLE 2021 -
2023 FERAGEIE EE - IREL 2022 R 5 #ER
ZRGNERANLL 2021 Ffrmy » ELEE 2020 BY 2022 £73%
REE 725 o HEREERI - 2022 A (TR /e e e U R
|\ G ERRUME R AN EURAR > BTN L E 5
BEEFHERZAINEURAL - P PGt S (R b/ AR
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Table 2 The result of the proportion homogeneity test of reproductively active female Scomber australasicus caught
by different fishing gears from Jan to Apr during 2021-2023

Gear Hairtail jig A?r%llilr;rg]geﬁﬁipt Long line mFai:It]et Tasi\g;?]refse Set net Total 2 p
Females with POFs 9 33 39 9 143 3 236 34.3 <0.001
% 0.36 0.22 0.35 0.14 0.35 0.1
hisr”;fggso‘gict\}/‘te 1 0 2 16 69 0 88 655 <0.001
% 0.04 0 0.02 0.25 0.17 0
Breeding females 10 33 41 25 212 3 324 81.5 <0.001
Breeding index 0.40 0.22 0.37 0.39 0.52 0.11
Total 25 149 110 64 351 27 726

POF means postovulatory follicles

Table 3 Bootstrapping results of reproductive traits for Scomber australasicus from January to May during 2020-2023

Female fork Male fork Ovary Female . . Batch
Year OCI length length Female Wel - eviscerated weight Spawplng Br'eedlng fecundity
(%) (mm) (mm) weight (g) weight (g) ratio fraction index (oocyteffish)
2.5 336.9 336.6 510.2 490.4 0.426 - - 41,920
2020 50.0 340.6 340.5 527.9 508.4 0.472 - - 59,029
97.5 344.6 344.6 546.1 527.5 0.525 - - 71,741
2.5 341.3 339.9 545.3 521.7 0.354 0.083 0.325 72,977
2021 50.0 344.0 342.8 558.4 531.5 0.424 0.150 0.472 84,945
97.5 347.7 345.9 579.6 545.1 0.501 0.237 0.693 96,099
2.5 319.0 318.3 430.1 409.2 0.252 0.152 0.460 56,455
2022 50.0 327.9 326.2 468.5 445.7 0.332 0.245 0.636 62,802
97.5 334.8 333.2 504.8 4771 0.430 0.325 0.757 69,673
2.5 325.8 324.8 461.4 445.8 0.453 0.084 0.203 -
2023  50.0 334.2 333.3 506.3 485.7 0.502 0.140 0.335 -
97.5 344.0 342.8 560.0 535.7 0.549 0.200 0.475 -

Cl: 95% confidence interval

FHG > BRI AT B S S FUERET R IR/ fERSE R E R

AR - 2017 - 2021 £EH94E 21 - 46% [ - ARBFZeEs 8 1 g
i 5 FLAE A FIERR 2 2K - 2 SRR R E R kR

A Al IMETESE Z — CHIRERE - HIEESTE 2020 -

2022 fFERBEEELHIAE 17 - 30% 2R - {B4E 2023

— ~ G R T A AR FEBRRE S 1.4% {H R4 B IR I15 30%-

TENE S R A R S B B LA R R PR S A5 £l
FIIEESLE 1996 - 2001 R EEIERMIT (G, YER R B RERR ST T T -
2010) ; #2001 - 2013 £ EEHILE 15 - 40% [H]i5E AWFFELE 2022/2023 £ HENS < ACHENS - S50
B (5K, 2014) 5 7£ 2008 - 2020 4] L 20 - eY\Eik (Fig. 2) EEAFTHRIE (Table
50% fEEEHEAE S (Sinaga, 2023) - SHKIRIRSEEE 3)> HRHIER 2022 FFEAElRAG A SR U BB N R G2 -
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i Sinaga (2023) 4347 2017 - 2021 £ERSE TEH
R FEREAS - RSB AR EIAE 2021 47
AL > W i T RE R B R A LT R S B
SEEIEUER o fERTIR R FERE R SR ENR 65
AT T RE G 8 N G - FERFEEHE LKA
FIHERER -

Y A

iR (2014) #HHHURGHUS H IR EALE 3
A4 AEFEIE LIt - HEEE R TS
FRE - BIHALRRE M BT S - K
FEESEAE DN S e MEf Pl s - (BT AT
RS2 AL (R=0.61) B (Lockwood et al.,
1981) - KP5H:4E (Gadusmorhua) [XIHEFaA ST T
Ry » T E DN ISR % - PRV T DA e DAY e
fl - (Morgan and Trippel, 1996) « A2 EDR
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Reproductive Biology of Blue Mackerel (Scomber australasicus) off
Yilan Bay, Northeastern Taiwan

Ruei-Gu Chen'" and Ting-Chieh Huang?

'Penghu Fishery Research Center, Fisheries Research Institute
2Marine Fisheries Division, Fisheries Research Institute

ABSTRACT

The blue mackerel (Scomber australasicus) is the most important species supporting Taiwan’s mackerel
fisheries. This study provides the reproductive biology parameters of adult mackerel caught from 2020 to 2023.
Based on monthly changes in the gonadosomatic and breeding indexes, we deduced that the main spawning period
for blue mackerel is from March to April. The proportion of female blue mackerel in a school decreases as their
reproductive state progresses. Actively spawning females are caught more often by Taiwanese seines at night than
by hook and line during the daytime. Here, all fish with ovaries containing hydrated oocytes were collected at
nighttime. These results suggest that blue mackerel is a night-spawning species. Fish that breed at night move to
the water surface and release gametes away from non-mating schools, resulting in a male-dominated school. These
findings enhance our understanding of reproductive biology in target fish populations and will help manage these

fisheries.
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