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Fig. 1 Sampling sites of the cruise conducted from the
15" to 17" April 2020.
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Fig. 2 Relationship between the gonad-free weight
and batch fecundity for Scomber australasicus
individuals collected from Yilan Bay in March 2020.
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Table 1 Parameters of the adult Scomber australasicus collected in Yilan Bay during 2020
Batch code Male Female Mean.male wet  Mean female F\jg:;:j Moe\?;yf(_efrrrézle Fem.ale Gear
counts counts weight (g) wet weight (g) ratio weigh t(g) ratio

hc115 7 9 569.0 599.6 0.575 586.1 0.563  purse seine
kr115 3 11 367.1 302.2 0.751 300.0 0.786  purse seine
nd121 26 12 537.5 521.4 0.309 491.9 0.316  purse seine
ch218 20 13 521.6 511.6 0.389 483.1 0.394  purse seine
ks224 17 23 443.7 466.8 0.587 468.6 0.575  purse seine
hc225 10 9 530.1 506.7 0.462 479.4 0.474  purse seine
ks303 22 17 521.7 511.4 0.431 488.2 0.436  purse seine
cf312 20 18 504.7 534.3 0.488 499.2 0.474  purse seine
ks317 20 20 491.7 487.5 0.498 461.4 0.500  purse seine
1317 5 11 701.5 721.1 0.693 688.4 0.688  purse seine
ks319 15 5 501.8 508.1 0.252 474.5 0.250  purse seine
cf323 19 18 525.3 527.6 0.488 502.7 0.486  purse seine
hj325 9 4 537.7 504.0 0.294 481.1 0.308 hand jig

cf326 19 23 498.6 495.2 0.546 476.8 0.548  purse seine
hj326 34 24 578.6 560.7 0.406 536.5 0.414 hand jig

ks330 18 20 516.9 512.9 0.524 484.7 0.526  purse seine
ks403 14 7 504.5 451.6 0.309 432.6 0.333  purse seine
hj407 11 6 581.7 606.5 0.363 584.6 0.353 hand jig

hj411 14 8 518.5 507.2 0.359 488.8 0.364 hand jig

hl411 26 13 493.3 472.0 0.324 459.3 0.333  purse seine
cf415 2 16 531.1 556.5 0.893 540.8 0.889  purse seine
hc416 9 12 463.7 478.8 0.579 466.7 0.571 purse seine
ks416 10 563.3 573.7 0.560 556.8 0.556  purse seine
ks421 7 28 594.5 583.9 0.797 571.1 0.800  purse seine
11430 29 17 588.8 573.1 0.363 556.8 0.370  purse seine
kf511 25 13 529.7 491.0 0.325 484.4 0.342  purse seine
kf518 20 16 561.9 557.3 0.442 554.6 0.444  purse seine
nd526 15 18 616.1 604.9 0.541 602.3 0.545  purse seine

sum/mean= 444 401 532.2 528.0 0.472 510.0 0.487

HAE 0.1 g LULE - {AA Y A B R E R 2 5 L

FERy A G R Y B 6 BT SRR SR A R - A 6 uh
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(st3-1) BEEBEE ] (st4-1) =3I BRI
3 egg/m’® LI |- (Fig. 4) -
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FEHIGG - RELE® COl B Befa iy H A e (E.
japonicus) B /N fE (E. punctifer) - %6 AF £ 05
(Scarussp.) HIfEAE=FaMAIN (stl-1) $REE] - H
8<1.0 pm FYSTIETE/NAIIE S ASHEENEL 66%
EARAA R ACNE S FR N 5 3k 552 B - SERIERS
Bl L2 RN A R S TR E IR S
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Fig. 3
during the 15" to 17" April 2020 cruise in Yilan Bay.
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Fig. 4 Combined species egg abundances (eggs/m?)

obtained during the 15" to 17" April 2020 cruise in

Yilan Bay.
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Fig. 5 Molecular discrimination of the co-occurring Scomber species in Yilan Bay by COI fragments. SK], skipjack

tuna; BLT, bullet tuna; YFT, yellowfin tuna.
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Fig. 6 Spatial patterns of live Scomber australasicus
egg distribution and abundance (eggs/100m?) obtained
during the 15" to 17" April 2020 cruise in Yilan Bay.
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Fig. 7 Spawning times estimated from the eggs of
Scomber australasicus in the 1% to 3" and 1% to 8" stages,
binned into 1-hr increments. The empirical probability
distribution generated by bootstrapping is shown on the
left. The dotted lines are the confidence intervals (5% and
95%), and the solid lines are the mean values.

(M) BRINEEE (Po)

HEF R UL 0 FREEZE IR F fo U S
(O » FEERWER A INEE (PY CAFERRE
AR ISR R H RN E R (Fig. 8) » £
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38.34 eggs/m* > SET_RHI51 71Ky 1.43 (p=0.065) B
1.35 (p=0.063) - MERIIEZUET R IR /K HE H R
B 11% 55 12% o

=~ HEEE eI HHE R R

AR S %28 ZF —E A DEPM iz
HEMGE PR 4 VIR AN B E RN
8,415 - 17,223 mt » 5575 AL A I EL ] [ 4 B
T {1 2 I v I PR R S S B HE A R 2 A 8,395 -
23,090 mt Zf#] (Table 2) - KL bootstrapping Ft
HENMEBEERAME R 14522 mt (90%
CI=13,408 - 15,616) » tHRA % 2 8 B EERTFE 2
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Table 2 Estimated spawning biomass in various scenarios

Model G Semio TEEDY Thacton  peakime Poesgm)
Mean 528.0 0.47 43733 0.1 2000 52.7 23090
Mean 528.0 0.47 43733 0.2 2000 52.7 11545
Mean_415 528.0 0.47 43733 0.1335 2000 52.7 17223
Point_415 536.5 0.70 44437 0.1335 2000 52.7 11609
Mean 528.0 0.47 43733 0.1 2100 38.3 16790
Mean 528.0 0.47 43733 0.2 2100 38.3 8395
Mean_415 528.0 0.47 43733 0.1335 2100 38.3 12524
Point_415 536.5 0.70 44437 0.1335 2100 38.3 8415
Bootstrap_median 525.5 0.48 37878 0.1335 2100 41.4 14522
Bootstrap_5% 503.4 0.44 23630 0.1335 1948 4.1 13408
Bootstrap_95% 547.0 0.53 49088 0.1335 2218 1561.3 15616

o
© For zero time was 21:00
Pt=38.34e 247
o _| For zero time was 20:00
° PL=52.72¢ 4281
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.=
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& o
0 M T
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o _|
o
Le]
o
o]
o o (\831‘) iz 5hae) Q0
| | | T T
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Age in hrs
Fig. 8 Embryonic mortality curve of Scomber

australasicus when the zero time was 20:00.
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An Estimate of the Spawning Biomass of the Blue Mackerel
(Scomber australasicus) in the Coastal Waters of Taiwan

Ruei-Gu Chen!”, Ting-Chieh Huang' and Yu-Tzu Wang?

"Marine Fisheries Division, Fisheries Research Institute

’Department of Life Science, Chinese Culture University

ABSTRACT

The blue mackerel (Scomber australasicus) is a key target species of Taiwan nearshore fisheries, and
management measures have been implemented for this species following evidence of overfishing. This paper
describes the first test application of the daily egg production method (DEPM) to estimate the spawning stock
biomass of S, australasicus in Taiwan. Large numbers of eggs and adults were collected concurrently from Yilan
Bay off northeastern Taiwan during April 2020. From a total of 845 adult fish, the mean weight of the mature
female fish was 528.0 g, the sex ratio was 0.472, the mean batch fecundity was 43,733 hydrated oocytes and the
spawning fraction was 0.1335. The highest density of eggs was recorded in the waters off Dong’ao and in the
eastern area off Guishan Island, and the estimated spawning area was 1.71 x 10° m?. The embryonic features of
the eggs indicated that the peak spawning time was from 20:00 to 21:00. The mean daily egg production obtained
using the exponential decay model was 38.3 or 52.7 eggs/m?. The preliminary estimates of the spawning biomass
for Yilan Bay during April 2020 were between 8,395 and 23,090 mt. The results of this study demonstrate that the
DEPM is suitable for assessing the spawning stock of S australasicus. However, further research is required to
improve the accuracy and precision of the DEPM key parameters and facilitate an understanding of the spawning

ecology to enhance future applications.

Key words: daily egg production method, mackerel, spawning stock biomass, spawning peak
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