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PG TC 2 A A A RE B R Rl B
ARAE 22 A0 BLAT 7™ BRI iy > e, 7RIl 7 R
J5 BEAT R ) b A A B ) 7 B g
S, UL P 2 ) R B 7 B T - 8 At Tk
FEERAT O B B A, LA AU A R B AU N
B ARWFFEA AU RE B R E B, 2 B o
FEMRA | 1A 68 1k Jg 25 AL DY 2L R0 e e 4 1 S g
R IFH LR AR BTSN 4 2L g
W R e R SYEIRIS R RBOC R, B AR
— AT BT AR S 8 2 0 64 LA 2H 2L RE i A B
P S HOOE A FERE R BEA RS, S TR A AR i A
KIEREE LOZ R R8T kAR 2%
OBk

1 MRS IE

1.1 HFARFKIRE

B A A 8 22 R AR AR R VR B B 1Rl
A AR Y, R AR 457517 S~46" 12" S FlI
59738 W~60°05" W , RAERT[H] Ry 2015 4F 1—3 H o
TEAE b 77 3, AR A b v s 9 oL o7 5 Bt LR £
FEAS  BEAR RAE T 2220 “CA HRIEFEIS [ 5256 28
T4
1.2 E¥=NE

TESL 00 5 8 A U R4 T AR AR DU E

FE NS HE I3 1 (Dorsal mantle length) A4 5T &
(Body mass) . il {4 i & (Mantle mass) . 3k J§i it &
(Head-arms mass) . A # it fi (Fin mass) P i B0
B (Maturity stage) LA SYE B BT (Gonad mass;
O Sy D9 SR 4 BT B A R e B A R 1 50
o b, MR RS S ORS e S B R R IR & it
Bk o AR BT B 5 PR B BT, Sk M O 2%
I A1 50 e R B o o R R A R
1 mm AR R AR 5T Sk i Jo 2 R A 668 o o )
SEAE 1 o, PENR RS0 2 0.1 mg. PEAR AL
FESN 53, 2 BEARAS B AU 00 3 o s o 1 B AR A2
AR R FAE O T~V 8 4459 .
Hrp, TR EEY . UG LE U AE
R B IA IV~ VI A 3 g | VI Sy 2
REME 0] | VI S A 1 VIO A s

2B A SR AR R I WO AR A, I
H T ~ TR HEEREA TN R KB, I, A5
BEPLIEC T ~ VI MEPEREA 61 B2 L I ~ VILBI A1
FEAR 34 2, 3L 95 RAEA HEAT LA 4 21 g i A1 2R
I AE 43 BT (6 1) o B2 SR A 58 1A= 15 D
SE Ji B IR A I Sk g R A 658 S5 L PA) 2 21
10 g, B T IR B B IS 1E-40 CR TR . B
SRR M IR 45 2 ( Gonadosomatic index, GSI)
THEAA PR IR BT 5 1A s 1 4 L

R1 PHRERFEMBEEMENIRE K A RENEREY

Tab.1 Summary of dorsal mantle length, body mass and gonadosomatic index of female and male Illex argentinus

. Tk i PRl B
P G et i ?4&%‘& Dorsal mantle length/mm Body mass/g Gonadosomatic index/%
1 amp © AR E ./ S WAl E ./ -y, AN E R ./ Y,
Maturity stage sizol . e P EE AR ERE Lok P E AR ERE Lok P EE AR ERE
Range Mean+SD Range Mean=SD Range Mean=SD

HEME Female

I 9 165~210 186.22+14.27 81~187 124.44+31.37 0.55~3.41 1.61+0.97

| 10 185~200 191.80+6.25 109~154 130.80+14.85 1.70~4.38 3.41+0.78

I 10 185~275 225.70+34.08 116~478 251.80+132.28 2.18~9.29 6.58+1.95

v 8 192~270 238.38+26.38 139~438 276.00+113.62 6.31~13.61 10.81+2.28

\ 12 192~290 232.83+32.92 157~507 280.92+134.96 7.04~17.06 13.66+2.87

M 7 200~270 226.57+21.59 145~465 232.86+105.67 14.72~25.96 19.57+3.82

VI 5 170~220 198.60+18.37 114~206 155.20+36.04 4.98~23.31 16.21+6.96
A1t Total 61 165~290 215.26+31.04 81~507 211.98+114.74 0.55~25.96 9.55+6.62
TfEME Male

It 5 170~185 178.40+7.09 92~154 127.20+23.06 5.63~7.96 6.57+0.87

v 8 160~258 228.62+33.51 165~407 302.38+86.05 4.68~6.39 5.55+0.55

AY 8 178~265 212.38+31.56 127~446 242.62+125.68 5.13~7.51 6.41+0.81

M 5 184~270 218.20+40.51 145~463 272.80+163.42 5.00~7.54 6.15+1.04

VI 8 185~267 234.62+32.84 129~492 326.25+135.54 1.68~6.68 5.60+1.66
AT Total 34 160~270 217.29+34.96 92~492 263.82+127.96 1.68~7.96 6.00+1.09
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1.3 RALREEZEERNE

RS | PR i AR Sk J S5 JUL PR 2 2R 28 -40 “CHe
PRAT 24~36 h )5 , B T VR T 1AL (Scientz-10N)
HhiEAT-50 ‘CR TR TIR R E, TS B PR
BEASLHZURE S )+ B (Dry mass, D), K &
0.1 mg, PR L8 T EEHL (Scientz-48) A I #
W B, FREL0.3~0.5 g ZH4URE S M A, 1 FH 4
B 3l & 35 4 & Y (Calorimeter Parr6400, Parr
Instrument Company, Moline, IL, USA) I % i
Sk i R PR B S Y 2 21 RE i % T (Energy
density, ED) , 5.0 k)/go
1.4 AALAgEERRITE

HE AR Sk g0 P g A UL Y B 2H 2L RE AR R
(Tissue cenergy accumulation, T, ) FJTTFE AT N

D .
T..=FE XT x—™ 1
EAi Di mi W ()

Kb T TR AL AL RRRIR, kI E,H
HRHAWHLRE R L, kg T, HiTHHN
MEIR TR, g5 D, ATHE A UL YR TG F R
B, g3 W, TR SV VR TR T RO A
MR, g i SR ITAH LU IR A Sk s A 6

FRAA K TG PR 68 55 L P 2 00 R X R e AR
2 (Relative tissue energy accumulation, R,) [T
AR

R.= TTF x 100% (2)
E

KR OIMIXTHAER,, %; T, iR HHAH
HAE AR k) T o R — AR IR A Sk i P i

ZH 2 H 2L RE 5 AL R Z F (Total energy, Ty) ,
kJ ;i TR R UR MRAA Sk i Bl P i
1.5 #HiE4hE

BE M AL BEAE R o3 F 6 Fh S2 B, B LA

S (H + bR HE 22 (MeantSD) £ /R . iz H
Kolmogorov-Smirnoff £ 5 73 #7 il 4 3k i | A i <5
(R ZHZURE fE 2 B 2 ZURE FE AR 3R L R M R e B4
BRI IESE . H G RS AR R Ty
22530 (ANOVA) K46 73 Hr 41 2L e 2 i\ 1 4L fE
it PR SRR A 2 [] A [) 2H 4R 2 T) FAS ] 1
Ji AR 22 T 1Y) 2 S L DA R B s BT A [m]
PR LA R 22 [B] 1Y 22 S, OF EAT Tukey HSD 05
Ky s 5 ANFF B IR, A FH4E 25 Kruskal -
Wallis ANOVA K 5 70 #7122 55 ¥, Fl F Games-
Howell HSD #EAT S A K50 o

\

48
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I 2 MR IR A 2 W BE R (Linear mixed-
effects models, LMM) , 5354045 53 A1 BT AR 42 7 2
0 W R P A A Sk g R B S 2 SR Y e
R GPERRAE RO G R B T DL R R F AL
B BENLSON N o BERL RN

E =aB I4ty,te (3)
K E N R % B e A X BE R AL R
ZH 2 BE %% B Bk kg, HEUAR XS RE R B R
LR %o 50 R AR TR EE Sk B 5 o, A 152 8 i1 2 28007
PR BB 5 B A B 76 ] 5 2500 PR - R RE 5 L N
PERRAEE, THE T i 5 AT Y LA, % 5
Vo R R AR R B LS, PR 1) ) o R
& WIRIIR2E

2 45

ARSI 56 11 ) AR A VS M T R AR B IR 7 K
165~290 mm, I FTF A (215.264£31.04) mm;
A it & Ok 81~507 g, F ¥ 4R i & Ok (211.82+
114.94) g; PERAE BN 0.55%~25.96% , “F- 24 1 fij
FRECH 9.55%+6.62%(F 1), HEMEREAIARE KN
160~270 mm, “F- 34 Il 5 K 4 (217.29+£34.96) mm;
T T R 92~492 ¢, F- 2 4K T i Ry (263.82+
127.96) g, PERRTEHN 1.68% ~7.96% , F- 24 14 Jijt
F8%0H 6.00%+1.09% (% 1),

2.1 MEMNMEMANALREEZTEREERE

O3 AT S, BT AR AR Vi % A AR 1 A
Sk T A0 PR B T 2H 2 R R R 22 v W 2 (F=
10.25,P<0.05) . ER 4L e % B fe i , 2
1 A (21.32+1.13) kl/g; KRB IR Z , F 2B {H R
(21.15+0.69) kJ/g; ki i) /I, F-H{E R (20.64+
0.73) kllg. BEETEMRAT , A WAL e m %L
7284k 8 2 (K . F=12.14, P<0.01; 3k i : F=
7.21, P<0.01; A& . F=10.21, P<0.01; & 1a) . H
o AR R AT 2 IV s
FEAE IV IR B KM (P<0.05) B )G B3 R (P<
0.05) o Sk i 11 PR 665 (1) 41 2L RE 12 %% 1 24 78 TN 3k
B KAE, B G , Sk Wi 41 2168 & % 8 2 F Fta 3
BN 25 (P>0.05) , 1117 PR 8 20 21 fie 15 %% B U] 1 [
3% (P<0.05) .

FRL A Sk g | A 86 45 B 2H 2 R v B R 4 SR
(347.31+203.43) . (243.43+116.77) F1 (75.25+
43.13) kJ, JF H =& ny g m AL R I 7E IV I A 31 i
KAG (BA 4, F=3.99, P<0.01; 3k Wi , F=3.50, P<
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0.01; N&E, F=5.04,P<0.01; & 1b) . MAARIRER  HXTEEEA B R E FRE(?=16.13,P=0.01) ,7E VI 1§}
LR & i K (@ =157.31, P<0.01) , F¥{E R BUERRERAR RiEw N, 5 HOFAE N 46.76%+3.74%
51.37%+4.77%; W Z J 3k Wi, 5 3 KBAREENAE R R RYME IR AT 2
37.42%+4.44%; A SE AT BE R AL B AR/, HH RO (A 3 (ki (°=12.13, P=0.06; A
FEME R 11.21%+1.62%. FEEVERAKE KL 65:)°=8.47,P=021;K 1c),

27 ¢ PR R AR
Maturity stage
mI mv
24 t mImv a
a Bm Wmvo b b
abcad T bepoqeq WMIN 8 ap, 2 P Py b

21}

HHARETE

Tissue energy density/ (kJ/g)

18 |

15
fRfk Mantle 3L Head-arms PI#E Fins
A Tissue
(a) BEEZESME Distribution of energy density
900
PR RBE
= 750 ab 2 Maturity stage
Ei Il myv
D 600 I eV
%g B Wvo
g 450 m
B
S
& 300 |
g
= 150 | b a ab . o
fF{%& Mantle 3L Head—arms Py#E Fins
HR Tissue
(b) RERTHZESAE Distribution of energy accumulation
= 80 r
= PR AR BE
.g Maturity stage
260l a ap ab P ab HImV
B 5 BI mv
1= § = m M vI
v
i & 40|
&' 5
z8
2
-: 20 L
o]
2

fF{%& Mantle SLiE Head—-arms P Fins
A Tissue

(c) tAXTEEEFR B4 Distribution of relative energy accumulation
TRZELR FARR AN A B ROR TR R0 22 57 3 (P<0. 05) .

Different letters above error bars represent significant differences determined by HSD test (P<0. 05).
1 MREBREHENMEIRNALANEEZEE EERERENEERE
Fig.1 Energy density, energy accumulation and relative energy
accumulation of somatic tissues of female Illex argentinus
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2.2 HEMIHIIAALEKEETEREERR

S5 [ BT AR 2 W 3 £ e AR 1)
JRIAAR Sk i 1 PA) 668 (%) 4 £ R 2 2 B A 7 B 35 25 5%
(F=9.87,P=0.000 12) . P& A 20 21 % ¥ e
KM M (21.5620.97) kI/g; AR R 22, -1
B M (21.13£0.79) kl/g; 3k i i & /0N, ~F- Y9 {E
(20.66+0.70) kl/go SR, = ML LURE % Y
WA W VR A B 22 Sk IR ZH 2 e %
FE A M 2 VI3 R HH A B 3 (F=2.61, P=
0.34), kIHZ RE R % TR V ~ VI THE (F=
2.82,P=0.43), AEEH L e % A VI G 2 R %
HFMEA B3 (F=2.23,P=0.19) , WLI&l 2a.

e AR AR ZH S Rl B AR RS I (E
(424.99+222.07) kJ, L2 5 1 h 46.80%+5.42%.,
Rk, e AR S FIAE A (373.09+159.86) K,
FRE G R 42.67%+6.05% ., RIEEHLRER TR R
AN R (95.44+51.64) kI, BB K
10.53%=%2.03%. AR & B BT, =4~ 41810
et P R B W3 25 S5 (A, F=2.93, P=0.02;
ki, F=3.46,P=0.01; A % , F=2.82,P=0.04) , H.
7 IR A R /N (& 2b) o SR, A |3k g A
PR B8 (%) AF G B AR B 3 R MR R & I
2 5 (PR, ¥2=7.65, P=0.10; 3k i , x°=6.62, P=
0.16; A€, *=5.83,P=0.21), ILIE 2¢c.

2.3 IAALRHETEREERENIEEER

T E VAT o, B AR SR v S A A Sk i
PR B 11 21 2 B ok R M 2 AR A R 2
(HA . F=1.04, P=0.30; 3% i : F=1.18,P=0.071; A
fig . F=-0.71,P=0.48) . SR, 7€ WAV I, HfipE
AR IR 1A 21 21 B %% R S 3 R T RS AR (T
#,1=3.50,P<0.05; IV 1] ,1=3.18,P<0.01) ; 7£ VI,
Tl P 1 A I A 21 28 R k2 ) i 3 R O 1 A
K (1=-2.75,P<0.05) , WLIE 3a, kil 4URE %
ACAE IV A7 AE S 35 1 I A 2 S5 A A 114 21 41
AE 2% I 3 i T A AR (1=2.26, P<0.05)
UL 3b,  RIEEZA 2 AR % A T 2 VDA fE A
MR 2E S (18] 3e) o HErPre T, ot 1R i 2 41
RER Y B THEYE (1=4.51,P<0.01) s 7E IV 1A
VIVHA e PR i 2H 2 e 28 D) 8 oo 1
(IV#,1=-2.55,P<0.05; VI ,1=-2.48,P<0.01) .,

SR, B R A Ve 232 i 1 I 1 Sk Mo | A £ S
SR AR BB T R SR I A7 Sl 3 1 O A 2 S (el £
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X¥’=10.28, P<0.01; 3k Jfi : x*=12.54, P<0.01 ; |4 i .
X’=6.60,P<0.01) . 7 ANV 1, e~ 44 i {4
AHXT fE i AR R 2 K T MR (TN, 2=
3.84, P<0.05; V i}, ¥*=6.88, P<0.01; [ 4a) ; T 7
T T T AR Sk B R XS B e AR SR I g 3 K
THEPEAMA I, )*=6,P<0.05;V,x*=7.29,P<0.01;
Kl4b)., fEMHZ V], NEEHZAX e R
VA I 7 A 2 5 5 T e VTR VILE , it~ 1
A B 20 ZURF X6 i e R SR D) S 3 KT A (VT
], x°=6.33,P<0.05; VI, ¥*=3.62,P<0.05; [ 4¢)
2.4 HAALREMNEERESHERERXR

AR A ROV R 73 AT 45 2 7 | BTAR 42 oy
e PR AN (R Sk J %) AF DG R R SR
Ji F8 BOAE AE W3 A OC M (A, F=11.59, P<
0.01; ki, F=9.47, P<0.05; F2), W& nykis
BT TR 50 30%(R*=0.30) F123% (R*=
0.23) ; R B AH 0T B i B R 5 PR RS EO AT i A
Ktk (F=2.95, P=0.09; % 2). Hr, il {&AH%FfE
s AR B A PE RS HO K2 R Sk A X
il T FH 58 U)ol o P s 00 R 2 R (&
5) o BRI, HEMEAS AR A | PR Sk T AH X R
TR 5P 48 £ A I 35 A AR DG M (R 44k
F=0.15, P=0.72; W&, F=0.12, P=0.73; Wi,
F=0.04, P=0.84; £2).

3 ihe

kR ESE A ARSI Y, LR ZH 2 (0 57
Wy o LR 5o L IR Ik 2, Bk A6 A W) I
N PSRN ) A E E AL NN e S Ui
J 5 45 5 B AR AR B DI AR OG> B g b, BTAR
TR A0 LA 2 SURE 1 % B T IME R 21 kg,
5B 2R 2 400 R S AR AR, B
XL LA LU B TR B A AR . 4R,
B AR S 7 2 £ L PR 2H 21 8 o % B AR T IS Ik R
B 5k S S W (Onykia ingens) , 29 R I 4 LA
HZVRE B EAE Y 87% £ A . TR &
WY, R W5 A R W A5 HERRAA, LR 11 T B0 ik
KA W REARL S O 13, BTAR AR T ZE f HLIA
HAY R 29 T 1 19> 5o St
5 W LA 2H 200 i D B U 24 ok R BT g Y
1.5%" . AT UL, , BT AR 4 o 22 £ UL IR 4H 2L 3 (IR Y e
7 R R HR T AR R
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27 ¢ MR

o~ Maturity stage

<

=2 B Ev

o L

N 24 2 a BV BV a @

N a
b a myv a & 4 a a
B,

o -3
€3
%f g 18}

[}

Q

=3

@ 15t

A

Ff4E Mantle 3L Head-arms PI#E Fins

H4 Tissue
(a) REEBBE A Distribution of energy density

900
750 | a a AR R

a Maturity stage

L Wi v
600 BV B
mv

w

(=]

(=]
T

BEMER
Energy accumulation/kJ
S
3

—_
ol
(=}

FAfE Mantle 3L Head—arms PI#E Fins
B4R Tissue

(b) BEEFRE AT Distribution of energy accumulation

80
PERR IR
Maturity stage
60 Wi v
a @ a a a BNV mVI

myv

MR

40

FAxTRE

Relative energy accumulation/%

20

FAAE Mantle 3B Head—arms PI%E Fins
HY Tissue

(c) tAXTEEEFRBE4AF Distribution of relative energy accumulation
TRZELR FARR AN R b R FR R0 22 53 35 (P<0. 05) .

Different letters above error bars represent significant differences determined by HSD test (P<0. 05).
2 MRERZaEEEMINNARANEEZE EEREREXEENER
Fig. 2 Energy density, energy accumulation and relative energy accumulation of
somatic tissues of male Illex argentinus
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27 1 27 r 27
éo éo éﬂ [] 44k Female
> < g * O et Male
B> > >
2ol 2ot o4t * *
< y—‘ ’_\ =} % - ’_‘
§ 21} 'I"I‘ [ 7 %21-~I~ ﬂ +++ §a1f ~l; + +
" m 8 ™ [y R +
i i il
18 181 M8t
b b b
<Jm < B
15 15 15

I

v Vv VI W

IR Maturity stage

(a) FA{E Mantle

BT () FR KB 25 53 13 (P<0. 05) 6

Star above error bars represents significant differences determined by t—test (P<0. 05).
B3 MRERZaRAARBMENALAREZEHEES

Fig. 3 Significant difference in somatic tissue energy density between sexes by same

tissue and same maturity for Illex argentinus

80

HXTEEEFR R Relative energy accumulation/%

60 r

40 ¢

il

v

\

Vi vI

IR Maturity stage
(b) ki Head-arms

20 1

80
g g
§ 8
* * 360 8
© * % [
‘P —‘ z 5
T AT
(0] (o]
(5] (o]
g 2
& &
123 X
g i)
3220} 2
= &
7 =
m v VvV VI WI m v Vv VI VI

MR REE Maturity stage

(a) FAfE Mantle

B () R 1 K B 25 5 3 (P<0. 05)
Star (*) above error bars represents significant differences determined by t—test (P<0. 05).
4 MIRZEBZERARRHAEHENARESRAMEEZSR
Fig. 4 Significant difference in relative energy accumulation between sexes by

same tissue and same maturity for Illex argentinus

http://www.shhydxxb.com

PR B Maturity stage
(b) kWi Head-arms

15

10

m v A% VI VI
PR BUE Maturity stage

(c) PI#E Fins

[] #EtE Female
[ e Male
*
=
*

Iy

I v \% VI VI
PR E Maturity stage

(c) HfE Fins



&

2 ZRIGEAHE , 45 - BATAREE S f LY 2 UG e B I RE R AR R 459

®2 MREBZEIANAABEINES

MEEMRIEHN LM RAREER

Tab.2 Results of linear mixed—effects model of relative energy accumulation of somatic tissues performed on

gonadosomatic index for female and male Illex argentinus
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[ 5E RV Fixed effects
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Vltﬂ?(ﬁi?\tg Maturity 5%2 Residual HHE Intercept PERRFEEL GSI F P
stage
Wk Female
1A Mantle 0.09+0.29 0.01+0.09 7.57+0.14 -0.14+0.04 11.59 0.01
A& Fins 0.06+0.24 00 3.21+£0.08 0.05+0.03 2.95 0.09
3k i Head—arms 0.10+0.32 0.01+0.08 5.72+0.14 0.14+0.04 9.47 0.02
TPt Male
JAfR Mantle 0.16+0.39 0.02+0.12 6.57+0.69 0.11+0.28 0.15 0.72
A& Fins 0.09+0.29 0.01+0.07 3.40+0.51 -0.07+0.21 0.12 0.73
3k i Head—arms 0.19+0.45 0.02+0.13 6.66+0.77 -0.06+0.32 0.04 0.84
= 60 o F=11.59 = 907 o F=9.47
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Fig.5 Relationships between relative energy accumulation in mantle and head—arms and
gonadosomatic index for female Illex argentinus
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Energy density and energy accumulation of soma tissues of Argentine short—
fin squid (Illex argentinus)

LI Xiaoyan', LIN Dongming'*7+*
(1. College of Marine Living Resource Sciences and Management , Shanghai Ocean University, Shanghai 201306, China; 2. Key
Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources , Ministry of Education , Shanghai 201306, China ;

3. National Distant-water Fisheries Engineering Research Center , Shanghai 201306, China ; 4. Key Laboratory of Oceanic
Fisheries Exploration , Ministry of Agriculture and Rural Affairs, Shanghai 201306, China)

Abstract: In order to explore the energy accumulation of somatic tissues and their impacts on reproductive
investment in Argentine shortfin squid (Illex argentinus) , one of the most important commercial cephalopod
species in the world, the energy density of soma tissues including the mantle, head-arms and fins of the squid
was determined using the technique of tissue energy density. The relative energy accumulation of each soma
tissue was analyzed between sexes, and was also regressed on the squid’ s gonadosomatic index (GSI) to
justify the potential sex-specific differences in the process of soma energy accumulation and allocation to
reproduction. The results showed that the maximum energy density was detected in the fins for both female
and male individuals, with an average of (21.32+1.13) and (21. 56+0. 97) kJ/g, respectively. The energy
density of mantle tissue was determined (21. 15+0. 69) kJ/g for females and (21. 13+0. 79) kJ/g for males,
respectively. For the head-arms, the energy density was detected at the minimum value, with an average of
(20. 64+0.73) kl/g for females and (20.66+0.70) kJ/g for males, respectively. For the females, the
relative energy accumulation was estimated an average of 51. 37 %+4. 77 % for mantle, 37. 42%=+4. 44% for
head-arms and 11.21%=1. 62% for fins, respectively. The relative energy accumulation of mantle of male
squids was estimated the maximum value, with an average of 46. 80%=5. 42%, followed by head-arms with
an average of 42. 67%=6. 05% and fins with an average of 10. 53%=2. 03%. Significant differences were only
found in the relative energy accumulation between maturity stages for the mantle and head-arms of female
squid. In addition, the results of linear mixed-effects models showed that the relative energy accumulation of
mantle and head-arms was significantly correlated with the GSI for the female squid, while there were not any
significant relationships between the relative energy accumulation of each soma tissue and the GSI for the
males. Cumulatively, these findings revealed that the fins exhibit the greatest energy density among the soma
tissues, and the mantle accumulates the largest energy reserve among the soma tissues. The energy reserve of
the mantle was probably mobilized to support gonadal development in female 1. argentinus, contrasting to the
fitness maintenance of soma tissues for the males.

Key words: Illex argentinus; soma tissue; energy density; energy accumulation; gonadosomatic index
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