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Tab.1 Sample size of mackerels collected by research vessel ''Songhang' and fishing vessel

B Ay TG S ik RN
Data sources Year Survey area Number of stations Species Sample size/ &
2021 35°N ~42°N, 148°E ~ 165°E 42 " 1261
S 2022 36 - 397
Songhang 35°N ~45°N,148°E ~ 164°E Fl A= fii 357
2023 39 o
WG 220
2020 31°N ~42°N, 149°E ~ 152°E 44 H A< 1080
i
e EEN o 408
Fishing vessel 2022 Vb A B a3 - .
WY fi 661
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UM S T AR AR BB L 2023 4F H AR SRR IS Y
I 336 8 S (R i K (1.15) , 2021 4E 6645 /1N (0.84)
ST, WAL 5 25 B A it o I ] (%) 354
FEA RS AR A A A 0 I 6 )
KIFE 2020 4F H ARBRFEAS (1.10) , HOZ 2022

AEHAREG (0.94) o X EL WAL 5 5 A =,
AL 5 P A B B A AR P A I R, H ARG R
RN R 1T IR R R (3R 2) .
2.2 XKMEREHSH

HORAEREAR 4 384 2, HAUN XA H 96~367 mm
(£23) i 4 7.02~590.45 o(F4) . XF AR
PR EE (BT L FNEL 2) U5 H A ER PL A&
2H 4 120~140 mm . 200~240 mm, {i H 44 5 it 41N
7.5~150 g; 4= 7= Wy B A< R £ 5 K 41k 170~
240 mm, EEAR T 40~140 g “ WAL S5-I 6
A K Ry 140~200 mm, £ $fA T2 20~
80 g A= 7™ i 1 U iy {5 A 41 A 130~140 mm,
TR T2 N 15~35 g0 MR BHE R IEAE ,
WAL ST REASTE R, A2 P AR/ s WA R 4)
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Tab.2 Average fattiness values from different data sources, different years, and different species

Kot IR Data sources ) Year YR £ FK Species AR RCEYIE QB R AU KA Q s JIEHG B8 it /IMEL 0,
2021 fif 0.84 2.41 0.29
W 2022 h 1.12 1.80 0.63
Songhang 003 BN 1.15 2.63 0.52
TR 7 1.14 1.82 0.69
— 2020 H 7 iy 1.10 2.06 0.61
oo EEN 0.94 1.27 0.65

Fishing vessel 2022

b 0.86 1.39 0.58
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Tab.3 Fork length distribution of research vessel ''Songhang' and fishing vessel

H A Ay LURHIE MASE A KA Pesh SR AL i E
Data sources Year Species Fork length range/mm  Dominant fork length group/mm Percentage/%

20214 fif 96~367 120~160 45.76

M 20224F ity 120~297 140~200 72.29

Songhang 20034 RN 101~321 120~1403;200~240 57.70

bS] 108~254 140~200 78.64

I~ 20204F H A6 113~294 200~240 76.11

. fL " H A fify 140~233 170~200 68.87

Fishing vessel 2022 4 o
RN EG 119~184 130~140 49.62
R4 WS EEFERAREN SRRNMERES
Tab.4 Body mass distribution of research vessel ''Songhang'' and fishing vessel
E A Fisf ] LR UIER N ENGig TR (A P ot 2 21 e A e
Data sources Year Species Body mass range/g Dominant body mass group/g Percentage/%

2021 fify 7.02~590.45 7.02~50.00 83.74

N = 2022 fify 20.00~127.00 20.00~80.00 69.77

Songhang H At 7.50~446.20 7.50~150.00 82.35
2023 -

TR 15.20~184.00 20.00~80.00 80.91

- 2020 H A fif 11.43~311.80 80.00~140.00 71.02

o H A<ty 13.00~305.00 40.00~80.00 79.66
Fishing vessel 2022 .

TR b7 14.00~62.92 15.00~35.00 89.41
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Fig. 1 Histogram of fork length frequency distribution for '"'Songhang'' and fishing
vessel in different years and species

http://www.shhydxxb.com



33 %

852 s (23 S N = 1
H A Chub Mackerel WG Blue mackerel fiy Mackerel
20234F WML 20234F MBI 20224F WML S
120 120
2 2 B 150
5 9 5 % 5 120
2 2 2
8 60 g 60 g 9%
= = =60
&30 &30 &
S | & & 30
0 Hmw 0 0
100 200 300 400 500 50 100 150 200 100 200 300
IR JFi & Body mass/g {RJF & Body mass/g 1A Jfi i Body mass/g
(a) (b) (©
H 7% Chub Mackerel 250 WA Blue mackerel . 1200 fity Mackerel
120 20224F A il 20224 A iy 5 20214F WML 5
2 2 g 1 000
2 60 g =600
s I 2 40
g o g B w0
N =
0
20 40 60 80 100 120 140 20 40 60 80 200 400 600
145t Body mass/g A&t Body mass/g & Body mass/g
(d) (e) ()
40 H A& Chub Mackerel
_ 20204 2L 7= i
% 300
=]
g 200
s 9y
£ 100
K
0
100 200 300
{A&J5 # Body mass/g
()

& 2

“HISS5EFRAREN SARYTIERENES HETE

Fig.2 Histogram of body mass frequency distribution for research vessel '"Songhang'' and fishing vessel
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Tab.5 Model fitting and evaluation indicators for fork length—body mass relationship of different species in different
years on ''Songhang'' and fishing vessel

HBIRISES Model abbreviations %I Model a X Z 3 Equations
GLM 9.58x107 W=9.58x107x[**
LWR-S,,, 1.886x107° W=1.886x10"xL**
LWR-S,,, 9.441x10° W=9.441x1070xL >
LWR=S.J,; Vel 2.059%x10° W=2.059x10"°xL**
LWR-S.A,,,, 3.717x107° W=3.717x107xL*""
LWR-P.J, 6.721x107° W=6.721x107xL**
LWR-P.J,,, 5.475%x10°° W=5.475x10"x*1
LWR-P.A,,, 2.521x10°° W=2.521x10"x[>*

TE: LWR Oy KA BT 7, Horfr SO IR ™8R , S.0 8 WML ™5 B ARSR , S A Sy WAL S W i, P.J by 2B 7 i F AR 66, PLA Sy 2 7 ik

Ui,

Notes: LWR is the relation between fork length and body mass, where S is "Songhang" mackerel, S.J is "Songhang" Chub mackerel, S.A is

"Songhang" Blue mackerel, P.J is the production ship Chub mackerel, P.A is the production ship Blue mackerel.
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Fig.3 Fork length—body mass relationship of '"Songhang' and fishing vessel in different years and species
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Tab. 6 Fitting models and evaluation indicators for fork length—body mass relationship of different species on

""Songhang'"' and fishing vessel in different years

BORAS B AL
Model abbreviations Model

GLM InW=Ina+bXInL -1819
D. InW=(Ina+ReD.)}+bXInL -1824
Y. InW=(Ina+ReY.}+bXInL -2497
F. InW=(Ina+ReF.)+bXInL -1915
D.Y. InW=(Ina+ReD.+ReY.)+bXInL -2788
D.F. InW=(Ina+ReD.+ReF.)+bXInL -2 184
Y.F. InW=(Ina+ReY .+ReF.)+bXInL -2783
D.Y.F. InW=(Ina+ReD.+ReY.+ReF.)}+bXInL -2787

WD Y. FL 43504 Ina BB SRS AR AR A BEHLAON . D.Y. D.F.\Y.F. .D.Y.F. 53 05k I8 AR AR A R 404 .

Notes: D., Y., and F. are random effects of Ina data sources, years, and species, respectively. D.Y., D.F., Y.F. and D.Y.F. are random

combinations of data sources, years and species, respectively.
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Tab.7 Estimates of parameter a in the optimal linear mixed effects model (including year, species and data source)

IR F Impact factor

S8 a WA TIHE Estimate of parameter a

2020 3.98x107°
2021 2.71x10°°
AE0) Year
2022 3.49x107°
2023 3.57x10°°
i 3.40%107
pecies L5} 42107
YIFh Speci H Aty 3.42x107
PG 3.39x107°
. W 3.73%107°
SKIE Source
e P 3.10x107°
— fify Mackerel “Wifii” 5 Songhang
300 r — H 7k Chub mackere 300 | — g pmgp Fishing vessel
2 2 550 L AL Blue mackere 2L H50 b
3 3 E
g g 200 £ 200 |
) 5 150 - g 150
2 z g -
100 | 100 |
o o =
= 50 =50 f
ﬁ— (] ﬁ 0 1 K 1 | ﬁ'— O 1 1 1 1

100 200 300 400
YK Fork length/mm

(a)

50 100 150 200 250 300
M A Fork length/mm

(b) (c)

50 100 150 200 250 300
K Fork length/mm

4 “MSH5EFRAREGSTRDHIXK-ERES TS
Fig. 4 Analysis of fork length—body mass relationship heterogeneity for different species on ''Songhang' and fishing
vessel in different years
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Impact of data uncertainties on growth of two coexisting mackerel species in
Northwest Pacific Ocean

LIU Zhiwei', ZHOU Yufei', ZHENG Linlin', MA Qiuyun'>?, CUI Mingyuan'

(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University , Shanghai 201306, China ;
2. National Distant-water Fisheries Engineering Research Center, Shanghai 201306, China; 3. Key Laboratory of Sustainable
Exploitation of Oceanie Fisheres Resources , Ministry of Education, Shanghai 201306, China)

Abstract: This study used the Chub mackerel Scomber japonicus and Blue mackerel S. australasicus samples
derived from both scientific survey and fishing vessels between 2020 and 2023, and analyzed the influence of
species identification, different data sources and time variations on individual growth. The results revealed
that the fattiness of samples from fishing vessels was slightly lower than that of scientific survey, and the body
mass of samples from scientific survey grew faster. The length-body mass relationship showed that under the
same fork length, the body mass of Blue mackerel was lighter than that of Chub mackerel. The range of
condition factor was 1.886x107°-6.721x107, with the exponent coefficient b mostly greater than 3.
Heterogeneity analysis indicated that there were significant influence of data sources and years on the
mackerels’ growth, without significant growth difference between Chub mackerel and Blue mackerel in
Northwest Pacific Ocean. Therefore, time-varying growth parameters and their uncertainties from different
data sources of mackerels are strongly suggested to be considered during the stock assessment and fishery
management which require life history traits. Additionally, species distinguishment between two mackerels
could be given lower priority during data collection and management, but still deserve concern in the future
research.

Key words: Northwest Pacific Ocean; uncertainties; mackerel; growth; linear mixed-effects model
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