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Fig. 1 Sampling stations for the cruise conducted from
March 12th to 17th, 2022.
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JRE (chla.10) |- SEFEEAL 7 chla. 10 #55;
Y SR FERHSR BRI 0 78 BSitRsRasm - =H
R B T 1 2 15 21 1 P L B B R R A R A 7K (B A
Az gy - ] DIHHEEE R K g BRIk L2 e b
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Fig. 2 Horizontal distribution of: (A) Chlorophyll-a concentration (pg/L) at a depth of 10 m; (B) Seawater density
(sigma theta) at a depth of 5 m; (C) Seawater salinity (psu) at a depth of 4 m; (D) Water depth (m) in the bay of Yilan

during March 12th to 17th, 2022.
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1.0mm - HAERARYEE I nl RLOWISE R i A W R
ARG - RS S Sy o ANWTSEAE B R RS
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Fig. 3 Horizontal distribution of: (Left) Zooplankton biomass (g/m?); (Right) Fish larvae abundance (individuals/100

m?) in the bay of Yilan during March 12th to 17th, 2022.

— B o R R Y M AT H R — R -

A FEHUSHER BN B N A 118 -
1t 38 fEflEEHA 16 uhf HEEsERTY - ErhE
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W SRR (Suao) JLT5EEEFIE: - S5 — 2R EE By
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Hh o HERFULE R Z R I -
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Fig. 4 The eggs (above) and adult (below) of Sarda

orientalis.
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Table 1 Samples collected in the bay of Yilan from March 12th to 17th, 2022
Stations La(ti’{[\tlj)de Lon(géiEt)ude \é\é?)tff: Zoo(g}z;n}l;ton eSard_a _ Sarda.v ) C_ephalopo}d Fish Iarvag Anecgl:g(;vy
m) ggs (id.) (id./100 m?) (id./100 m*) (id./100 m?) (id/100 m?)
1.1 25.009 122.014 47 0.477 0 0 7.2 149.8 2.4
1.2 25.008 122.092 235 0.297 0 0 3.1 192 1
1.3 25.010 122175 600 0.101 0 0 1.2 48.7 0
1.4 25.008 122.258 980 0.133 0 0 1.1 20.4 0
2.1 24.843 121.877 88 0.164 0 0 1.3 14.4 0
2.2 24.841 121.921 95 0.058 0 0 0 13.2 0.6
2.3 24.840 122.008 282 0.073 2 1.3 1.9 30.3 0.6
2.4 24.841 122.092 698 0.101 1 0.7 1.4 48
2.5 24.838 122177 510 0.141 0 0 1.8 25
2.6 24.838 122.254 1009 0.136 3 1.2 1.2 36.1 0
3.2 24.672 121928 101 0.085 0 0 29 52.2 0.6
3.3 24.676  122.012 122 0.085 18 7.7 0.4 8.5 0
3.4 24.676  122.093 132 0.13 3 1.3 3.8 22.2 0
3.5 24.672 122179 466 0.149 0 29 13.6 0
3.6 24.674 122.257 450 0.109 0 0.4 19.5 0
4.1 24.507 121.876 81 0.09 1 0.9 0.9 32.5 93.9
4.2 24.509 121.923 192 0.066 0 0 1 16.8 0
4.3 24509 122.010 1015 0.135 6 3 2.5 20.3 0
4.4 24.506  122.093 406 0.194 5 2.8 1.7 31.5 0
Ly.1 24.757  121.877 90 0.02 0 0 0.4 11.8 0
Ly.2 24.758 121.926 145 0.057 0 0 0.7 34.9 3
Ly.3 24.759  122.008 118 0.051 0 0 0.4 25.3 0
Ly.4 24.757  122.092 121 0.201 0 0 3.6 21.8 0
Ly.5 24.758 122.176 128 0.285 0 0 3.2 29.4 0
Ly.6 24.760  122.260 481 0.143 0 0 0.6 39.4 0
Na.1 24.428 121.844 179 0.098 0 0 1.5 23 1.5
Na.2 24.427 121926 1213 0.277 41 33.4 2.4 66.1 0
Na.3 24.428 122.008 2125 0.11 14 8.5 1.8 12.2 0
Su.2 24595 121924 67 0.119 6 29 1.9 21.8 0
Su.3 24.587  122.009 184 0.101 5 2.5 2.5 28.1 0
Su.4 24.591 122.089 208 0.093 0 0 1 12.5 0
Su.5 24594 122173 450 0.288 0 0 4.9 76.4 0
Su.6 24.591 122.256 153 0.064 0 0 1.7 27.1 0
Wu.2 24925 121.931 52 0.197 0 0 0 36.1 0
Wu.3 24924  122.008 110 0.167 5 2.7 1.6 23.1 0
Wu.4 24924  122.092 389 0.106 4 1.9 1.4 34.9 0
Wu.5 24925 122171 1005 0.142 3 2.3 1.5 36.9 0
Wu.6 24924 122.259 1047 0.063 1 0.5 1.6 21.9 0

sarda: Sarda orientlis eggs; id.: number of individuals
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Fig. 5 Molecular discrimination  Scomberjaponicus
of the eggs of Sarda orientalis and
other fish species using COI
fragments.
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Fig. 6 Horizontal distribution of Sarda orientalis eggs
(individual/100 m?) in the bay of Yilan from March
12th to 17th, 2022. The red line in the figure represents
the 12-nautical-mile boundary.

A GLM RE 5 HA R [ R o s £ I HE B B 5
7k 2 Bos L - R IR & UE A& B8
chla.10 ~ den.5 ~ sal.4 Eil'& Hi/kZE (W.depth) PY1{FE
S EIRF TR e (adjR?=0.394; p<0.05)
VOfE 2B RR R B B Ry chla.10:-1.91 den.5:
8.41 ~ sal.4 : 15.38 Jz W.depth : 0.005 - g5l Faly
FEEHIRAE chla.10 < 1 pg/L ~ sal.4 > 34.2 psu

Scomber australasicus

anchovy

]

%
iy

X Thunnus
albacares

Katsuwonus
pelamis

Auxis thazard

den.5 > 23 sigma-t D) 5 W.depth > 400 m jgig - [t
POl 7k S22 A AR AR /K S A AR AR L EE 2
Fig. 2 - ;2VU{lE 2 ¥ A sal.4 7] DIESE(E GLM
52 = it 955 5 FR I 43 A 1BTTE (adjR?=0.102, p <
0.05) » {H & F N ARAEFTE sal.4 > 34.2 psu i
BER AT - SEFERAE GLM HELLL sal.4 ¥ i5f
FANI s AR - & LIRS B O (8 2 R
A HIIEIR] © Foith— 25 B i i SN 73 A1 7K SRy
M - 2B chla. 10 ~ dens.5 ~ W.depth 43 1B sal.4
e fgSdakfilE - RBIRKFE sal4 Bl chla.10
W22 B E K v s FR B £ B/ RO R > PO
fis Fa I HE R A L A R K T R R v HLBERR SRR
JEREAYI (Fig. 8)

Ahlstrom and Moser (1980) & A1 fafE Fl A
THYRRIF I S B IN - G 30% AYFAREIRIRAE 1.0 -

1.5 mm > Hg K2 #EanyaIEskg - A DANIE
g H 22 B IPIE Ry 1 2R - (D B R s
HREA RS EIPRR R JE 15% 1T
PO —E DL EhER (BIZERRe ) - 1T
EEIT e e B HER R A H R 2
(Uranoscopus ~ japonicus) ~ H & & 5
(Pseudaesopiajaponicus) ~ fH & 5% (Cynoglossus
robustus) ~ KB (Ostracion meleagris) ~ 7<HE —
&ififi (Diodon holocanthus) ~ 25 g5 fili (Diodon
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Fig. 7 Redundancy analysis
correlation bi-plot of Hellinger-
transformed biological data
constrained by standardized
environmental variables and
sample sites. An: anchovy eggs;
sarda: Sarda orientalis eggs;
fish:  fish cepha:

cephalopod  larvae;  zoo:

larvae;

zooplankton; dens: seawater
density; sal: seawater salinity;

temp: seawater temperature;

chla: seawater chlorophyll-a; 1.0 0.0 0.5 1.0
W.depth: water depth. RDAT
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Fig. 8 The distribution patterns of Sarda orientalis eggs (represented by circles) across four hydrological variables.

hystrix) ~ 082 H (Anguilliformes sp.) ~ &R
] &  (Pempheridae sp.) ~ & & IR 7 &8
(Parapriacanthus sp.) %% (Shao et al., 2001;
Shao et al., 2002; 5, 2008; #F&E, 2016) - fERFA
IR MEIENE - n]fESMEEL oAt e I o7 e A
Gr ARV AN S R R AT AR fa IR AR AE AR =X
(Lasker, 1985) » H R BLIHBRINIE- 15 2 BRE Fadl -
s fa g A A QR B A 53 S A CAE
S (Ward et al., 2009; Neira et al., 2015; [FHEE,
2022) - EgfEFRINESECRRIAE 1.3 mm - 2 iERHR
FeE— B BRIy fE - R f I
(AR R A R B 2R A - (HHIPIRRY
£ 1 mm H YN RIRREY) - AT 04 #AR R a]
B SFa IN I 43 FAZK - PIIE A E S H A
YA AR R HE AL A TN R & -

RRIF Fa Ny T X — e o0 R oK g $R S B
EHOUM R - REHRE (I, 1999; Shao et al.,

2001) 2B B IR FFEM B RS 5 B PR A
W FEKR - 2m HEER 08 RO RN
& NCEREE 10 m 8RR 200 m Fyil - KANE
TEREEE . FICRHAEL - A RE R N
A EER R E A0 (Neira et al., 2015; ICES, 2019;
Rodriguez, 2019) - g} fa INEL{FHERR - ST BIAE
BKIE o BCH Rk E Bk (Olivar, 1990;
Alexandra Curtis, 2004) » {HIL 7l IR & HE
K Ul % B[ (Alexandra Curtis et al.,
2007) 5 FAONER{FRESCE g S R R K LEHARRE &
Y5 53 F g B % (Olivar, 1990; Sundby and
Kristiansen, 2015) ; HFEZFEIMEMIGE B iEE
IhE e de# (Coombs, 1981; Tzeng and Wang,
1993; Jung et al., 2013) - FSERERIEVR KR OIS
FEH A EREN/KE (Tanaka and Franks, 2008;
Jung et al., 2013) » 35 LLERE AT FIHA FEINHEA
7K BIAERE A TG S - E AR SRR NS A AN
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FRAEF /K I » ROK g TR R e (A B A K
HHEFA NS - ANARSE (2016) fEE GRS L2 fE i
PREE > BURZBAINELE 100 m DIER/KE - H
ERFEFAON AT DIAE 100 m/200 m 7K ZREREEE] - (ALt -
FR NGRS e B A fe R A 3% sk R 1 B9 SRR
o AR LRHE T B E AR GGk B
DA s e ONAy 22 R o Ak

FOPHY L E o 2 B A N RE AR A 2 BRI K
» DASERE /K BRSPS E B E E I E 5 - A
UNsZE/KIR R AR Ry RERE L - R BRER R
KRR E AR RO, - KRR SR RN
AL - R 2 s B INIF STy
FHEJHX (Sundby and Kristiansen, 2015) - HHE &
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JEJB HIETF 12 RO N - G v RER ANTIE S
BRI /K 2B Re R e s fa IR AR s A -

QR - R s AR S IR TR
SERIF - AT/ R B R /K R 2 R s fa
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- B U5 M R O AT Aok Y B k18 2R e TR A
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SEIE=2 sa)N =) I RPN S T
PRSP HEf R E S B2 E R - &
B DR PE AR - PEF BOR AR E A E 2
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fl, 2016; Lin et al. 2016) - gafifsfe I AR AR B
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The Hydrological Characteristics of
Oriental Bonito (Sarda orientalis) Eggs Distribution in the Bay of Yilan

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

Oriental bonito (Sarda orientalis) migrate to the the bay of Yilan to spawn from winter to spring every year.
During the spawning season, S, orientalis are more delectable as they are plumper. However, little is known about
its early life. Each S. orientalis egg is a sphere with a diameter of approximately 1.3 mm, exhibiting pelagic and
isolated characteristics. It is the only economically significant pelagic fish species in Taiwan whose eggs are
enriched with oil globules. In this study, 118 eggs were collected from the key spawning area (the bay of Yilan)
off northeastern Taiwan during March 2022. Of the 38 sampling stations, 16 had S. orientaliseggs, and the highest
density of eggs was recorded in the waters off Nan’ao. We report that the presence or absence of S. orientaliseggs
is closely linked to a combination of waters 4 m deep with mean salinity larger than 34.2 psu and waters 10 m
deep with mean chlorophyll-a concentration of less than 1 pg/L. The relationships between the ichthyoplankton
and the zooplankton abundance observed in our research exhibit a positive pattern. Our findings provide the first
report on the response of S. orientalis eggs distribution to the specific hydrological variables in Taiwan, offering

insights for future stock management and sustainability of S orientalis.
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