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Fig. 1 The sample stations of Dosidicus gigas in
equatorial waters of eastern Pacific Ocean
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S AR ST AT A I, T A
54 (mantle length, ML) , {K 5 (body weight, BW)
FIPE AR R (maturity stage, MAT) i< I 52 4
# % 0.01 mm, ERKFHE 0.01 g (F 1),
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Tab.1 The biological information of
Dosidicus gigas specimens n=218; Xx+SD
el EIRRRE B il /mm /g
gender maturity stage number mantle length  body weight

I 21 235.57£19.78  372.95+98.02

11 27 244.07+£26.04 428.74£157.68

111 9 260.11+26.18 483.78+140.87

T v 12 278.33+46.36  699.50+330.30
male v 15 287.13+41.19  709.67+286.91
V1 12 285.17£31.73  472.33£201.99

Vil 20 286.05+£35.50  650.15+237.33

23t pooled 116 260.86£37.55 526.82+241.88

I 19 265.79+£39.81 611.89+293.09

11 39 275.05+£36.21 652.67+£263.00

) 111 21 276.76+£39.72  673.71£269.38
ffﬁl‘ra&:e v 9 309.00+£36.33  949.11+266.68
v 6 335.50+£30.63 1122.17+308.17

VI 8 333.88+£59.96  999.88+426.78

ST pooled 102 282.49+42.83  730.41+321.61
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Fig. 2 Distribution of sea surface temperature and
chlorophyll-a concentration for the sampling
stations of Dosidigus gigas in eastern Pacific Ocean
Data are represented as average surface temperature and
average surface chlorophyll a concentration.
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R S I S (VLD ) A, B A A o
J RS B v oA VI U, A A v e
A VIHEE 1),

21 AMAALREETHK

2L MEPE AL A el 880.88~
6074.92 kI, F-¥I{E H(2566.50+120.34) kI, BEE
RPERR R, HEMEMRE SR R AW R, 76V I
AR R A Bk B KM, H(3556.50+1572.74) kI,
ANOVA K55 7, ARl B 2 B 45 9 2 (8],
TR 2 BE B RAFAEAR 8 Pk 22 7 (F=5.79, P<
0.01), 76 V AR RE R A Bk Bl KAE, SR,
HR A ER I Z )5, TR 2R AN
F 2% 5 (Tukey HSD, P>0.05); 7E VI, fiefFH
2R FF R F{H AN i 2 (Tukey HSD, P>0.05), BfJm
1E VIR 2 ETHE#(E 3A).

R MR NLA U RE A 1285.54~
7929.03 kJ, FH{H K(3519.94+1515.31) kI, FiZE
ASRPE R & F, M A A 4] 20 AR AR B
(F=6.01, P<0.01), 7£ V i fe it Rk 8 5& KMH,
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H1(6078.60+1289.41) kI, I H, Tukey HSD £ H . KfH, H}(243.19+85.98) kJ (&l 4B),
Btk —L BoR, MEYEMATEE RS VO, 116 545D
- - 2 100, =116,
AP R R A B A AR 3 M 22 57 (P<0.05); m%kfé
76 VI, GERARAT BT F IR AR EP>0.05)  EZE |
s 5
(&1 3B). £3 c
2 2 K S @ Of
2 =116, % o 2.5
ﬂ%;] g a 4000 male a ab ‘ﬂ —g -50 L I L L I I |
5 2 -8 3000 abc 1 1I jits v \'% VI VII
l‘? & "(";)' MR R BE maturity stage
F 5 £ 2000
%‘:; Z 1000 23 1000 o a
K3 ol - . . . . . RZ  goo| HEHE female =102, F£SD
= I i m v v VI VI ® g2
PR AE maturity stage gg § % 600 -
fhuy <
=2 g 9000 - B. na=102, %SD o E}g 400
Bk 5 8000 [ g H S
K5 g00f Rt female ab S 2= 200
g9 8 6000 2% ol
g{ @g 5000 e L L 1 L L 1
R 2 E 4000 I I I v v VI
8L A0 PERREAE maturity stage
g9
=2 T v v v Vel 4 R IR 25 % M A A )
PR BZE maturity stage PERRH B AR B 1
- o 21 -5 ~os AN A 8 2 7R Tukey HSD
v K I 22 57 1 38 (P<0.05).
WL H 2 RE =00 A Fi . . )
o o o ig. 4 Energy accumulated in gonadal tissues during the
AL E TR R H A T E 4R Tukey HSD course of maturation in male and female Dosidicus gigas
oz 50 2% 57 4 2% (P<0.05). Mean values with different scripts are significantly different

Fig. 3 Energy accumulated in somatic tissues during
the course of maturation in male and female Dosidicus gigas
Mean values with different scripts are significantly different

(P<0.05) as determined by Tukey HSD test.

22 MRREALREETH

ZEF AN E AR PE AR LU RE R AL R R 1.08~
162.81 kI, F-34{H 4 (40.18+33.98) kI, BE&E 4 K &
B, HEPEAS R B 2 20 fE R R i
(F=28.39, P<0.01), JfH.7€ VI AR A8 2 FL 2
KB RAE, H(69.36+25.84) kI, Hirh, 1 II~IV
AP i 4 2R i R R AR K (Tukey HSD, P=
0.009), 7¢ VII IAfZH 21 e A BRI A T REEA L
2 (Tukey HSD, P=0.79) (& 4A),

EXRafiEN R RASNREERER
0.12~1080.15 kJ,F-3{8 4(110.50+251.09) kI, 7£
I~TIT e B 2 2 ) g i AR R AR H AR (AN f 2
(Tukey HSD, P>0.05), 7£ V /5 4141 fE & FL 34
Jn s (Tukey HSD, P<0.01), Jf-7& VI I}k 5 5

(P<0.05) as determined by Tukey HSD test.
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H1(54.58+44.60) kJ (&l 5A), ANOVA 46 woR, AN
F Az A e NEEEEZEFWLA: F=
2.62, P=0.08; 1EAR: F=2.53, P=0.09).
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KAE, H(149.324234.14) kI (& 5B). %4 ANOVA
o 36 & B, AN [R5 22 1) 6 JIL PR L i 2 2 ) fig
HR BN AR EEZFTWIA: F=1.33, P=
0.27; PEME: F=0.17, P=0.85),
24 AlAALRGEERBENFERN

GAM R0 M 7%, 26 B RN 22 08 5 1A
PR HL R L 20 i o AR SR A I 3 AR DG 1, AR
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Fig. 5 Energy accumulated in somatic and gonadal tissues as the progress of sample months in male and female Dosidicus gigas

*2 EXMALKESERATERF. 25EHN GAM USEENEFEZEN
Tab.2 The significance of sea-surface oceanographic variables, longitude and latitude on the soma energy
accumulation in Dosidisus gigas based on the generalized additive model (GAM) analyses

5] f#BéA8 i explanatory variable i 22 7 B R %

er;der - - - deviance AIC R

g %)% LON % LAT BRI SST MARZRWE Chla  explained
et male - F=6.89, P=0.00 F=2.20, P=0.06 F=1.79, P=0.18 73.8 607.06  0.61
Witk female  F=0.115, P=0.74  F=4.44, P=0.00 F=2.92, P=0.03 F=2.63, P=0.12 70.9 33728 0.56
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Fig. 6 The influence of latitude (A) and sea surface temperature (B) on soma energy in male
Dosidicus gigas based on generalized additive model (GAM) analyses
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LG i R B B A 2 8 b AR 2 1 R 2 ARk T 32 44
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2.5 HIRAREERRNIFERN
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VR JE X I PR A AP iR 21 21 i R R R A A 3 A O
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Fig. 7

The influence of latitude and sea surface temperature on soma energy accumulation in

female Dosidicus gigas based on generalized additive model (GAM) analyses

x3 EFXEMRELARESERATERT. 25EN GAM IEEENETFEEM
Tab.3 The significance of sea-surface oceanographic variables, longitude and latitude on the gonadal tissue
energy accumulation in Dosidisus gigas based on the generalized additive model (GAM) analyses

P 5 fift B A B explanatory variables i 22 i B 52 /9%
Ad A A A deviance AIC R
gender %P LON LhIE LAT WM SST MK Chla  explained
HEPE male - F=4.88,P=0.00  F=3.08, P=0.02 F=4.55, P=0.04 71.1 33556 0.57
Wit female  F=11.72, P=0.00 - F=2.87, P=0.08 F=1.43, P=0.02 61.8 7213 0.41
=g A. E£E B. =g C.
B § 500, E § 501 é § 50+
g 2L 1N % E g e
"3k O xKg& of 5% O
Rz | W S % iz |
$8 BT 50 28T 5| 2B 0
x2E 1R % gt
S 551000 @ § .5 100} 5 g & -100]
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Fig. 8 The influence of latitude, sea surface temperature and chlorophyu a concentration on gonadal tissue energy
accumulation in male Dosidicus gigas based on generalized additive model (GAM) analyses
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Fig. 9 The influence of longitude, sea surface temperature and chlorophyll a concentration on gonadal tissue energy
accumulation in female Dosidicus gigas based on generalized additive model (GAM) analyses
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Energy accumulation and its relation to sea surface environments in
Dosidicus gigas from the equatorial water of the Eastern Pacific
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Abstract: Cephalopod species are well documented for fast growth rate, short life span, and high sensitiveness to
their ambient marine environments. Energy accumulation is central to the life history of organisms, indicating
their levels of energy reserves and resilience to ongoing environmental changes. In order to enhance our under-
standing of the adaptability of Dosidicus gigas to its habitats, the energy density determination technique, coupled
with the generalized additive model (GAM), was applied to investigate energy accumulation in the somatic and
gonad tissues, in relation to oceanographic variables, in Dosidicus gigas from the equatorial water of the eastern
Pacific. The results showed that the soma energy of male and female individuals increased significantly with
growth and development, and was mainly influenced by geographic latitude and sea surface temperature (SST).
Significant differences in the gonadal tissue energy were found between immature and mature animals. The energy
accumulated in the gonadal tissue was significantly related to the geographic latitude and longitude, SST, and
chlorophyll-a concentration. These lines of evidence indicate that the somatic and gonadal tissues of Dosidicus
gigas in the equatorial water of the eastern Pacific continuously accumulate energy during the course of sexual
maturation. There was tissue-specific energy accumulation in relation to ambient environments, in which the soma
energy was significantly correlated with SST. Not only does SST significantly influence energy accumulation in
gonadal tissues, but also chlorophyll-a concentration is an important environmental variable influencing gonadal
tissue energy. Also, gonadal energy accumulation in female animals showed an obvious increasing trend with the
westward geographic longitudes, indicating that the life history of Dosidicus gigas includes offshore feeding mi-
gration.

Key words: Dosidicus gigas, energy accumulation; sea surface temperature; concentration of chlorophyll a;
life-history strategy
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