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Fig.1 Two voyages sampling stations of purpleback
flying squid fishing ground in the Northwestern
Indian Ocean
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FEAS T S0 1 A 1 555 2 ) P ) L 98] R A 4
VL 11, BN 1:0.97, K 7 K 56 5k 7 i I L 451
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250 mm; 25 i UCOME MR Ol K 41 160~
180 mm, HEMEAR A 41 4 150~190 mm([&]2) .

F1 EBLMAOREAEES R ER
Tab.1 Summary examined samples and sex ratio of purpleback flying squid
P Wik I Bt P Kotk
JE A e TR SRR 0 32 A i Mantle length/mm Body mass/g Sex ration  Chi-square test
. Determination of the
Investigate Total sample number of male and
fishing season  number/E F 1 oS/ 2 Wi Tt WP T T e P
cmale samples// % Female Male Female Male Male/Female
2019.12—2020.2 735 290 313429 243423 1292.0+£89.6 561.0+£52.6 1:1.09 0.50 0.48
2020.9—2020.11 695 458 20417 186=11 423.0+£30.1 282.0+£32.2 1:1.01 0.01 0.93
411 Total 1430 748 248+21 207+17 783.0+66.9 387.0+26.8 1:0.97 0.19 0.66

S 50 2 YU 15 5 R A A B U5 1
RG], e 3 AR — A OO i R S b
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Fig. 2 Distribution of catch quantity of purpleback flying squid in both male and female mantle length groups
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Fig.3 Anatomical sketch of female and male individual morphology and
gonadal characteristics of purpleback flying squid
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Tab.2 Test of variability of sample distribution under different subgroups

451w Statistics LK 5341 Voyage grouping 515341 Gender grouping
H H ¥ Degrees of freedom 501.70 571.54
t 13.931 9.173
P 2.2x10716 2.2x10716
. ) TR Lower limit 67.371 41.600
95% ‘B 15 X [H] 95%confidence interval
B Upper limit 89.493 64.269
. 2| — Group one 279.305 260.580
FEAI{H Sample mean
2 — Group two 200.873 207.646

TEFEARIR ST AL AL — R 53 S F R S — T ORI R0 s AP 3 A v AL — R 2L 590 SR I e
Notes: In the voyage grouping, group one and group two refer to the first voyage and the second voyage respectively; in the gender
grouping, group one and group two refer to females and males respectively.
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204000
3

g 3000 F

>

i)

3 2000 b W=6x10-5[29157
- R*=0.9829

£ 1000 |

®

0 50 100 150 200 250 300 350 400 450
fil K Mantle length/mm
(b) 5 MU RAEPE

Male for the second voyage

4000 -
3500 °
3000
2 500 | W=3><10—5L3.0286
2000 F R=09745 o%
1500 F s

1000
= 500} .

KJfi & Body mass/g

0 50 100 150 200 250 300 350 400 450 500
fll Mantle length/mm
(d) 8 A UErE

Female for the second voyage

B4 BEEMERESHEKEYXR(FTERSREEZ)
Fig. 4 Relationship between mantle length and body mass of purpleback flying squid
(different voyages and different genders)

23 MRBEST

TR A 3 18] FIAG BT AT REAS 0 B i 2 B 3k 3]
I IV ANV I R st ) A o T AR 1Y) )
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Fig.5 Percentage of each sexual maturity degree of purpleback flying squid during the survey period

x3 MARAENRKSEREXRZZMPTESN
Tab.3 Result of the ANOVA to test the effect of maturity stages on the relationship between mantle length and body mass

sl ZE5RU F

Y75 FA5%

Sex Difference sources Freedom degree Mean square F test r
Wt UNDiR: 0 1 45.973 1.021 <0.01
Female PERAE 3 8.741 14.553 <0.01
e ENDE OO 1 3.126 10.013 <0.01
Male e E 3 1368 9.394 <0.01

2.4 I GERHERFIR R EE
K R AS T ME R A R PR R B IR K Y
Logistic M1 WLIEl 6. 005 7 2 20 — At R

N 1
j{]piz

[1 + e*(*l].23 +0.031 151,)]

. Lso y‘:’ 361 mm, P<

1

[ 1 + 67(73.9()55 +0.022 781,)] ’

0.05; 55 — it U M e g p, =

Ly, }1 171 mm, P<0.05; 55 — fiit I M 2 4 p, =
1

[ 1 + 67(73.389 03 + ().()16781,)]

, Ly, >4 202 mm, P<0.05; 45 —

1

1+ o 4072+ 0.026841,)] ’

153 mm, P<0.05. 2 /LI EPE R U 1 A 22
PR T MEVE , 875 MEVE AR & B LA i B[] AT fig
s M6, I
25 BFENERFERRFEHXR

W 7 e, 2 YR A R R Sk e iR
O3 A AR AE LA W 37 1 VU e BB A, P AR — ik

fit X HEAE N p, =

LSO y\j

75 CPUE [X 4 3= %}y 60°E ~61°E 1 16°N, SST &y
24.5~25.5°C .Chl.a }70.3~0.4 mg/m’.SSTA }70.2~
0.6 °C; 55— KA =X 38 24 61.50°E ~65°E Al
16°N~20°N, SST 4 26.5~27.5 °C .Chl.a "} 0.4~0.5
mg/m* SSTA 4 0.2~0.4 °C,

3 K R A 0 ) 2 YR 55 R )
B E 9] 5 CPUE 43 4 \SST . Chl.a #l SSTA 47
XPREGE T, il 8 Fr i, ke BLAE A IR 19 5 5 Ik
R N e A I R A e = I
87.26% , Z AL KT I 1) °F- 2% CPUE . SST 1 SSTA
R 4.64 ¢/ [ 27.81 °C ,0.58 °C, T2 3% a it
TR 0.42 mg/m’, B — ML U IR A 15 5 IR
A L8 61.33% , X i °F- 3 CPUE . SST
F1 SSTA W & LU 5% — AL ik A, 43 51 Ry 3.64 ¢/ |
25.89 °C.0.06 °C,MEFA ChlaW& = , b 0.49 mg/
m’; B T Chla, %] o 301 A 3] (8] 25 12 0 a4
CPUE K P i B {4 HE 491 55 SST . SSTA & 1E #H
K, 5 ChlamyAHIMEIFA B2 .
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Fig. 6 Growth Logistic curve of female and male purpleback flying squid
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Fig. 7 Superposition distribution of CPUE of purpleback flying squid and

main environmental factors during two voyages
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Fig. 8 Proportion of mature groups of purpleback flying squid and distribution of

main environmental factors in two voyages
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Reproductive biology of purpleback flying squid in the Northwestern Indian
Ocean and its relationship with environmental factors

TANG Fenghua'?, BA Yaoji'?, XIAO Ge', SHI Yongchuang', ZHAO Guoging', GUO Ai', ZHANG
Heng', CUI Xuesen', CHEN Feng’

(1. Key Laboratory of Fisheries Remote Sensing, Ministry of Agriculture and Rural Affairs, East China Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China; 2. School of Navigation and Naval
Architecture, Dalian Ocean University, Dalian 116023, Liaoning, China; 3. Zhejiang Institute of Marine Fisheries,
Zhoushan 316021, Zhejiang, China)

Abstract: In order to analyse the inter-annual variation in the population structure and composition of the
purpleback flying squid (Sthenoteuthis oualaniensis) and its main environmental influences. A productive
fishery survery was conducted on two consecutive cruises from December 2019-February 2020 and
September-November 2020 in the open ocean waters of the northwestern Indian Ocean from 60°E to 65°E,
15°N to 20°N, to collect samples of the Indian Ocean purpleback flying squid was carried. During the
survey, we obtained 1 430 purpleback flying squid samples, with a total of 748 sexes identified, and a total
sex ratio of male to female of 1:0.97. We analyzed the biological characteristics of the purpleback flying
squid, like mantle length, body mass, sex, sexual maturity and feeding intensity, by means of the SPSS
statistical software. The average mantle lengths of females and males were 248 mm and 207 mm,
respectively, and the dominant mantle length group was 220—250 mm. The Logistic curve was employed
to fit the mantle length at the first sexual maturity of the purpleback flying squid. During the first voyage,
the mantle length at the first sexual maturity for female individuals reached 361 mm, while that for male
individuals was 171 mm. In the second voyage, the mantle length at the first sexual maturity of female
individuals measured 202 mm, and that of male individuals was 153 mm. The proportion of individuals
with gonadal maturity stages Il , IV and V (sexual maturity) was as high as 66.53 %, with 57.37 % of
females and 75.20 % of males in the mature group. Meanwhile, by utilizing the marine environmental data
acquired from remote sensing satellites, the relationship between the distribution of the proportion of
mature groups of purpleback flying squid and the main environmental factors was analyzed. It was
considered that their growth and development were influenced by crucial factors in the marine
environment, namely sea surface temperature (SST) , sea surface temperature anomaly (SSTA) ,
chlorophyll-a mass concentration (Chl.a), and so on. In addition, the survey showed that the proportion of
sexually mature groups of purpleback flying squid was 25.93% higher in the December 2019-February 2020
cruise compared to the September-November 2020 cruise. The above conclusions provided a reference
basis for the later sustainable development and utilization of purpleback flying squid resources in the
northwestern Indian Ocean waters.
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