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Fig. 1 Sampling locations of Dosidicus gigas in
equator of eastern Pacific

1.2 EWMFERE

BRI BB it sk gy b BEALR A 20 B2
DI fa, M7 e HAAHE (body weight, BW),
4li 7 (14 AR i i) (somatic body weight, SBW) .,
i K (mantle length, ML), LA A6 H: B /o B2 . o
PR AT B, s e . PR SES. W
KB RIME, W2 1 mm; KHE, 4
PRI E, R0 10 go MERR AR /R IR ZE 2 40
P AR B R bR ERY, A3k T T (R R AR
20, I TV B CHERA), vV (5. 38
SR AL R B S GRERY, RGN 0~4 .
1.3 EHEREHE

T VE AR S (sea surface temperature, SST)
KR [ 5€ E NASA W3 MODIS 488 4 km 43
PER 1 77 5 (https:/ladsweb.modaps.eosdis.nasa.gov/
search/order/1), (¥t A 2018 4FR92 H . 3 H
fMaH,
1.4 FARAE
141 MWEEREEIE SRR EIGE
AR AR E AL A, A8 2 cm F
0.2 kg, MFRIHE LN

1= % 100% (1)
N

X, AR, n o AEEAREE, n oA
1 YLK R AR A A B
142 RKGEEXZEMUE HTREEFAL
A, AREET, I TET HRZER M
A A AR, B R RS R A A 2R
F KR EZ MR, HEAX N

BW =cML" P! ¥
K, BW R (g), ML A K (mm), ¢ k5514
“F(condition factor, Cf), FA5%L b H T HIWr =Lz
RERERTHEA K (0=3) 8057 A4 K (b£3),
1.4.3 IMEHIEMXTLE  FIAEASRAE I A7 1 &
25, fdH Wim B4 O A £ 8 1R 18 SRR
FEX R . SR ODV 5.0 {422 i 25 22 R ARl
F TR K R IR LRI, e Ay H 2858
AKX R.
1.44 MRFABRKBOPE HEAHRSHL, 4
&R A PR RS~V )25 2 8 1Y T o H 191,
i H logistic HhZRA 25 22 £ I — 1 A pl 2 3
28, SRASWIRME AR, AN

~

n.
P =—x100% (3)
"N
R=— 1 I 4
I 14 ¢ (@*di) )
—a
ML50,, =F )

LB, Pl i AR AN E L,
o0 P T R AR T~V B AR T
n AR I R T 4IRS R S A s A
K@, i MK (em), a. b IZH; XG)F,
ML, K 25 2 4] UM A K
1.5 HESH

il FHARI IR ST %SR- oK I R A 40 (K olmogorov-
Smirnov, Kstest2)£ 55 A~ [ H 14 [8] F1AS 5] 14 51 1]
AR R F 53 A 14 22 S o IR TP 5 22 (ANCOVA)
A 56 A [) A3 AN ] 2 ) 25 2 00 R4 o 56 %
()22 Sk o 93 28 OB ZE 2t VE IR A S 0 5 1R
A O 2R, 45 SR A0 P X (B 47 1 22 (x£SD)



55 4 1) TN IRV IR I

RSt A Y R LU

747

INo MRGEITZEZMBPBEEHR LA A, UL
Geiter o Kook A& U7 2R FH Matlab 2017b Al

SPSS 25 ¥E1T,
2 HRESW

21 fFBEEAEK

211 BEHRAER  RAIIE R ZE R A 1200
B, TSGR 20.0~46.7 cm, i (30.8+4.31) cm,
Hor, MM A IER R 20.0~46.7 cm,
i (30.6+4.47) cm; PR 25 52 A0 I T LA
22.2~42.5 cm, MK H(31.3+3.93) cm, 2 A MR
KA R 24~26 cm, 5B 16.8%; HEPEL

di 19.33% (& 2a). 3 H BEPEE A
b7 LY 24.95%; TEPEREA L 3
204 30~32 cm, 7 26.46% (& 2b). 4 HBEMEREAS
o3y 26~28 cm, HMEFERY 21.79%. HEHEAEA
P32 R 28~30 em, (i S ALY 31.82% (& 2¢)

SrATEREH, 2 AL 3 A ORI S 1) 25 52 £ i
Ko ¥ frfe 22 570, 4 H O [R5 25 22 fa i K
Iy AT ARAFAE 2 M (Kstest2, P,=0.014, P3=0.019,
P,=0.4656); MitE2E0 02 5 3 H K34 A 7E
i35 % Tk (Kstest2, P,.3=0.0027), WitEZX34m 2
A53 A .2 15 4 KA D22 5P (Kstest2,
P,.5=0.0059, P,4=0.0152).

20K 26~28 cm,
4k 28~30 cm,

35 35, 35¢
b *
o Aam HEPE male [ Bam {4 male [ ¢ ABam 1 mal
= an 30+ an H . male
8 30 ZH Feburary Abo it female S 3H March  , Bpo WEPE female S 307 45 April Bao M female
§ 25 g 25 + 525! +
Ew ¢ = Pn
X 15 X 15} R 15
) A A
- 10 = 10+ = 10/
R R R
fm S fm St I S|
TN TYYITYY TN TTYITITYTY PPN PPTTYITITTY
VO ANTLOXOANTOROA IO 0O N I \O oo ANTO0oOoOA IO OANAITOXXOANTONOAN T O
—ANANANANANNNNNnNN <t < T < —ANANANANANNNNNN < <t << — AN ANANANNNNNnN <t <t <
fii+:/cm mantle length i+ /cm mantle length fi+:/cm mantle length
45 45 ! 45 ¢
d Aam P male e Bam it male f ABag it mal
© o o o - male
£33 1 Feburary AacMfE female 2101 3 March  Baoktt fomale 2 32| 47 April Bao HEfE: fomale
83+ % 8 30 3 30 }
8. 25 * .25 825
X 20 X 20 X 20
315 215 S15)
& 10 & 10 K10}
fm 5 1 s l [Nl kS l l L
Oh;qwqwtqwa&%@wqwtq OhEQ@éﬁ&@@Eﬁ%ﬁ@éﬁﬁﬁ' Oﬁiﬁidéiﬁié&iéidéi@
$ﬂ¢9w$ﬁv@w$ﬂtqw$ﬁv $N¢9w$ﬁv@w$ﬂtqw$qv $N¢9w$dtww$dew$ﬁv
COOO— rdriri=— ANANANNNNN COOO i rdrrir—( ANANANNNNN COOO i rirmi e AN N NN
1A /kg body weight 1A E /kg body weight 1A H/kg body weight

+, * indicate the dominative ML/BW range, respectively; different lowercases indicate significant differences (P<0.05) among different gender

RO S R £ A

P2 2R IR AR 23 A 2H
ARG

5 IR — 7 3 A IR 1 4 A 25 1 22 5 (P<0.05),

ANFKRE FEARRALER — M AR A7 35 22 57 (P<0.05).
Fig. 2 Mantle length and body weight composition of Dosidicus gigas

in the same month; different uppercases indicate significant differences (P<0.05) of the same gender in different months.
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Fig. 3 Relationships between mantle length and body weight of Dosidicus gigas
Different lowercases indicate significant differences (P<0.05) among different gender in the same month;
different uppercases indicate significant differences (P<0.05) of the same gender in different months.
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Tab. 1 The relationship between maturity stages of Dosidicus gigas and mantle length,
body weight in equator of eastern Pacific
PR P BAL 4 /cm mantle length 1A H /g body weight
gender maturity stage number JUF range X+SD JLH range X+SD
I 96 22.2-35.9 28.2+2.5 310-1140 665.4+168.3
e 1I 155 24.2-39.6 31.0+3.1 410-1890 884.8+£275.2
male 111 98 23.4-40.2 32.9+3.8 400-2270 1080.9+360.8
v 46 26.0-42.5 34.8+4.3 510-2170 1274.8+446.0
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v 2 23.8-26.5 25.2+1.9 560-850 705.0+£205.1
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Fig. 6 Relationships between maturity stages and body weight, mantle length of Dosidicus gigas
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Tab.2 Comparison of SST and environmental condition factor ¢ & growth parameter b for
different genders of Dosidicus gigas from February to April
A month SST & [#/°C SST range SST #rifE2 SST SD 5 gender c b b-3
Mt male 3.502x107° 2.968 0.032
2 A February 24.6-25.2 24.95+0.14 )
WEPE female 2.453x107° 3.038 -0.038
Mt male 3.840x107" 2.951" 0.049"
3 A March 24.6-25.6 25.26+0.25 ) .
Wit female 1.128x107" 3.175 -0.175"
Mt male 3.343x107° 2.977 0.023
4 7 April 26.8-27.2 26.93+0.15 )
WEPE female 3.364x107° 2.987 0.013
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Note: * indicates the maximum and the minimum value in the column.
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A comparative study of the main biological characteristics of jumbo
flying squid (Dosidicus gigas) in the waters near the equator of the
eastern Pacific Ocean

ZHANG Han', ZHENG Ji", YU Congda"?, XU Yongjiu'

1. School of Fisheries, Zhejiang Ocean University, Zhoushan 316022, China;
2. The Key Laboratory of Marine Fishery Equipment and Technology of Zhejiang, Zhoushan 316022, China

Abstract: The aim of this study was to obtain the most recent data and investigate the biological characteristics
under a changing environment for jumbo flying squid, Dosidicus gigas. This study involved 1200 samples of D.
gigas collected by a Chinese squid jigging vessel from February to April 2018 in the eastern equatorial Pacific
Ocean (110°W—-114°W, 2°40'S—2°N). The distribution of mantle length (ML), body weight (BW), maturity stages,
and stomach stages from February to April was studied using the frequency distribution method. The relationship
between ML to BW and the first mature ML was obtained by best power exponent fit. The differences in the
growth of female and male squids among different months were discussed based on the remote sensing tempera-
ture that was dependent on sampling location. Ranges of ML and BW of female squid were 20-46.7 cm and
240-3420 g, respectively, and averages were (30.6+4.47) cm and (939.07+£460.02) g, respectively, whereas for
males, ranges of ML and BW were 22.2—42.5 cm and 310-2270 g, and the averages were (31.3+£3.93) cm and
(925.574358.6) g, respectively. The dominate ML of males in February, March, and April was 26-28 cm, 30-32
cm, and 28-30 cm, whereas females were 24—-26 cm, 28—30 c¢cm, and 26—28 cm, respectively. The dominate BW of
males and females in February, March, and April was 400—-600 g, 600—-800 g, and 600—-800 g, respectively. The
equation of the relationship between ML and BW was fitted with the power exponent. The effect of sex on the
exponent “b” of the BW-ML relationship was significant in March, thus there was a significant difference in body
growth between female and male individuals as revealed the analysis of covariance (P;<0.01). There were also
significant differences in body growth among the three months for the same sex (P,3;<0.01 and P;4<0.05). From
February to April, the stomach stages of males and females were mainly 1 to 2 with the ratio of higher stomach
stages decreasing with each month. The sexual ratio of females to males was 2.04 : 1. The maturity stages of males
were mainly II with the ratio of maturity stage increasing with each month. The ML at first maturity of males was
32.72 cm. The maturity stages of females were mainly I with the ratio of the immature stage accounting for greater
than 97%. A linear relation was found for ML and BW and maturity stages for both male and female squid. From
February to March was a period of rapid growth and development, especially for males. However, in April, the
dominant group no longer grew. Thus, the maturity stages of males develop earlier than the maturity stages of fe-
males, and the mature males leave the equatorial waters and begin to migrate.
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