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Fig. 1

The external morphology of Illex argentinus and the sampling area and positions

(a)Illex argentinus ,cited from Rober ef al. (21] ; (b) the numbers such as 17, -+ ,33 stand for samples number ; the months such as Dec. ,

Jan. ,Feb. ,Mar. etc refer to sampling month

1.2 E£YENE

FEATE S50 % il VR 5 AT AR W 2 00, T 7
Tt H £ 4% i 1 (mantle length, ML) A Ji{ & ( body
weight, TW) M IR B Z% F ( maturity stage ) . B &
I (ovary weight, OW ) ¥ # & ( testis weight,
TeW) 4 G i K ( nidamental gland length , NGL) |
4 U i E ( nidamental gland weight, NGW ) ¥ 3¢
EAkE (SRS maE IR %)
( spermatophoric complex weight, SCW ) | % B 4%
F oL H (% fw P4 A B0 4 IR ) (oviducal system
weight, OSW) o il 1 I & K5 i 1) 1 mm, 28 B Ji <
MEAEH ] 0.01 mm., 45T & ¥ H 00 G R A 2
1o, OPELH ORGSR ORI T RS JE R A AR T
R RN ERE I E) 0.01 g,
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B, VIDI A e 0, VI R 550 )5 19
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AR A1 BT AR S 9 2 £ = 7 O R RE AR AS 1) SR 2R
JI A3 B FEAE Ji S BE 23 A 2% Tl A o e 4L ol A
M B BE A HEF i AR AL R o R, DL B AR
BRE Sy B, HE AT R R R A K TR R AR R
( gonadosomatic index, GSI) ™~ Zii B It 45 %k
(nidamental gland index,NGI) """ K3 & & K $5
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GSI, = (OW + NGW + OSW) /TW,,
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GSI,, = (TeW + SCW)/TW,,

S

NGI =NGL/ML,

K A IR B HL

SCI=SCW/TW,,
A, GSTL by W PR 0 Pk i 4 % GST, Ay Hf P 1 1
J A6 K TW O M R I 6 (@) 5 TW, Sy A A I

i (g) s NGT Jy fe 1 i 28 BF it 35 %55 SCT oy HE 1k 1Y
W SRR K OW Bl EE T (g) ; NGW Sy i 51
WRTE (g) ; OSW W UNAE RALTE (g) 5 TeW ok it
H(g) s SCW NI A KT (g) s NGL Oy 48 B ik
K& (mm) s ML HEPER K (mm) .

Kt o3 B S FC AL BHR ] Excel 2007 F1 SPSS
20.0 BAFREATALRE
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Tab.1 Macroscopic maturity scale for I. argentinus
(IR S MEPEC Q) HEME(CS )
maturity stage female male

SRS/, B, R E W] A BRSSP IR AN L B0 B

KE/N, B0, F B WA, LB,

1 R
M. R TR IR /D . I T, 2B PR IR UL 0, S 95 32
LA KA B 1, T ORGSR, IR AT LR NG RS R, 1 . RS S A IR G, TR
i GREEANN . R KR R AN . W ORI, DI B L A, WA
B (145 g, 7T O 1 R A b E
SRR R, B, A ISR IO B A . RREUR T, R I R L RS 35 A Tk
il A T e P O AR, R AT L MWL SR 1 G, R SR
R IRGE NS G 0B TS5 ) 0k % 7 BB RS 32
G L5 4 % 7T T 95 0, o B 8 A I O U 7 o
IR KT QAR IRIRRIT 0 e SRS R
. SRR — R A SRR R, e W L
FE W TR T IR TR g e TR
5 B B KR < 10% SR PSR <20
SO ATV . SO0 B RR RO T A E)  REHL SR AT IO A A IV . R S5 B K
v TR % . RS TR RIS K HE B S A R, R b S 3 BRIS AN, O AT L B 0 4 3 5 A, 4
A Tkt 50 SR 10% ~ 60% SRt LB 20% ~ 50%
UL ORI T A b R TR R RN RN O TR A A b R ST — b
VI W WOREE B WK, B AR, M E O ELS  K,50% ~ 100% (PR BUEWRE E. BI2EAE K, il
et F2 S (R A 3
K SURVR 92 52 & PR Bk, IR P . R 9 8 T B o Bt
. PRI R, SN N e, g DB G R
S OO0 VBB L 4 R T 8 R R o s TR iR s R
TEAESMIE RS 3
" SR LIS AR R, B O M TR L, RIS RS A RN L A AT T S it
44 5 0 5 R E
. %2 FEANARESZENEINART I
2 A Tab.2 Monthly sex percentages of I. argentinus

2.1 EEANEAR

R SRR P AR A 1 IR R AR T S
435 A 172 ~252 mm Fl 72 ~ 314 g, HEMFEAS
149 Je] 4 A4 5 L 43 i) R 164 ~ 248 mm Al
56 ~302 g, WEMELBIZ Ry 1.5 1, SR, BE A RAE
A3 HERS  BEPE AR o5 b H g, N 12 H
) 84.21% i il 2= CAE 3 H y Yy 27.03% ; HEPEAS
i e A s, N 12 A0y 15.79% i 15 &
WAE3 A 72.97% (% 2)

B 4>/ % percentage

A6 % , :
month number MEAECS) HEPECS )
female male
12 f] December 19 84.21 15.79
1 H January 99 70.71 29.29
2 H February 92 56.52 43.48
3 A March 37 27.03 72.97
43t total 247 59.92 40.08

2.2 ERMERAXERBR
figt 1) 2 23 B, AR AR B A R A R A BB s
(VI ) 9 T 50T e B o MEMEREAS v, 1 i
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AT 12 A—R4E3 A JFHAE T3 AE I
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13.1% . BFHAATE 12 HBAHH,2 HEEK
L1 A3 A A B LB, HL O MR AR
i 10.1% (K 2-b)
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PR B LG TR P A RE VI IR O A AR
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SR P9 I AR S5 3K B e KA 5 A R 2
JE VI I, AR R /i 2 T R 4 (1 3-2.3-b) o
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Fig.2 Monthly percentages of I. argentinus at different maturity stage groups
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Fig.3 Mantle length and body weight of I. argentinus at different maturity stages

1 -7 represent stages | — VI at different maturity , respectively, the same as the following
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Fig.4 Gonadosomatic index of I. argentinus at different maturity stages
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Fig.5 Nidamental gland index and spermatophoric complex index of I. argentinus at different maturity stages
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TF 5 19 0 A B 1) Bt 1D A0 HE B8 A8 Ak, LA B % g
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7R RIRE ) B A A8 i Y B L O 3 A7 AE 7S R) 22
S PR A A AE T J I U A S T O
A I 5% B A B E 2SS C ) Ak B2 AT 2SS LIS B

BT R A 1 2 £ 5T 2 7 B R R B R R AR D, A
A1 YA 385 90 LR o A P R A AR 1 A K N T
HAt AR T AR BRSE A Rl R PR R R TR
SR ) o AR S i 2 e 5 2 B S R ) TR A
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14 S B Ao 1, 32 B 00 ) 2B NG 0K AR R R B b ke
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Tab.3 Some reproductive characteristics of the four main spawning stocks of I. argentinus

B0 H RO F R ISR W R A E W W SR - B R A ¥ BV R
parameters summer spawning,SSS  south Patagonic,SPS  Bonaerensis-north patagonic, BNS southern Brazil,SBS

& 1140 ~220037! & :190 ~320L16:37] & :188 ~296 17!

A B 1 A K 3 L/ mm 164 ~248* 185 ~2982¢ & :180 ~32013" 131 ~33003¢!

range of ML at maturity Q :150 ~250%7 Q :250 ~41010:37) 9 :230 ~37003% Q 1240 ~ 356"

192 ~252°* 192 ~3462¢) 166 ~341133)
AR £ A i A A B 4 :0.050" o 0,20 4 :0.060!""
mean GSI at maturity ?.0.18"* :' 9 .0.22 [17]

AR ) 8 O i F B .

RIE RO 0.40" 0.40 ~0.55016] 0. 4413 0.47117

mean NGI at maturity

VB x  RBIAELE R
Notes: the asterisk * stands for this study

[, ABEFEAE R AP 12 A - AR 3 R 4R
F1% o] AR A 232 £ 5 2 )7 0 ol 3 M 1 1
TRRERE AN, SR T AR S A A A SR AN T
Pho — et Sk KL S e A A A 1 iR A T A X R B
A HEVESEATRE T M A R R e AT R
B, H Sk AR i S A R R R T, S
LR KRR T EEY o SR, A R R OT
IR H G, PR AR RE B 20 T AR A R A

REEK TR R A KRBT, TS 5
PERRSEAT R F 09 REPE A /N T B . Santos
27 g BB AR A VS A T OV RO P 1
JoT o KT MEME , I TA A 32 A M A R Sk 8 A I R
i 1) R K T e ) 45 S o TR, AR F Y T
R E T 22 10 5 2 ™ G A A P A T /N T
AN AR BT 20O T METE A A S B A1 R
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http : / www. scxuebao. cn



850 Koo E R 38 &

oS INEE LR A TR Z IS5 R period over the Patagonian Shelf [ J ]. Fishery
B AL 45 S 7 I ARLAE 7 £ 2 7 Bulletin, 2000,98 (1) :1 - 13.

[7] Hatanaka H, Kawahara S, Uozumi Y, et al

Tl O A S P A R RO Bl SRR IR R 7
RIS AP A ROTE A R A R VI
I 3 B die AL, A 1 AR A P S B8 VILI 3k 3
T RARL 5 WV 1) 20 B9 JU% 5 0 P O R S AR IR 9
BRI A OBE . ZE B S E
P RIRE 0 A 0 A B B M IR R AT
FCRBIE T ik A B, VR A 75 BN, B 7 B A
0 P JiR 45 S50 2 B R 3 28T A R AR A R AL, AN A7
FERFYEZESF (P >0.05) (%3). HZE, T4
W SEREAR U T 809 i, ME S 0 AR A A 1A RN Y
BEALE AT — € S MR o M R B 32 6 03 8 ik 1) =2
FUIN 5 3%, Xk FE A iR A 7 0 40 501 mT g 2 R — i
M 2% o X 28 ¥ 55 75 LU JE 59 8F 58 on LLgh 5E A

2y
7!3%0

SE WK

[ 1] Haimovici M, Brunetti N E, Rodhouse P G, et al.
Illex argentinus[ M] // Rodhouse P G, Dawe E G,
O’ Dor R K, Eds. Squid Recruitment dynamics; the
genus Illex as a model, the commercial Illex species
and influences on variability. FAO fisheries technical
paper 376 ,Rome, 1998 ;27 - 58.

[2] Brunetti N, Elena B, Rossi G R, et al. Summer
distribution, abundance and population structure of
Illex argentinus on the Argentine shelf in relation to
environmental features[ J]. South African Journal of
Marine Science,1998,20(1) ;175 —186.

[ 3] Bazzino G, Quifiones R A, Norbis W. Environmental
associations of shortfin squid Illex argentinus
( Cephalopoda; Ommastrephidae ) in the Northern
Patagonian Shelf [ J ]. Fisheries Research, 2005, 76
(3):401 —-416.

[4] Arkhipkin A I. Squid as nutrient vectors linking
Southwest Atlantic marine ecosystems[ J]. Deep Sea
Research Part 11 Topical Studies in Oceanography,
2012,95.7 - 20.

[5] Arkhipkin A. Age, growth, stock structure and

migratory rate of pre-spawning short-finned squid

Illex argentinus based on statolith ageing
investigations[ J ]. Fisheries Research,1993,16(4) :
313 -338.

[ 6] Arkhipkin A I. Intrapopulation structure of winter-
spawned Argentine shortfin squid, Illex argentinus

( Cephalopoda, Ommastrephidae ) , during its feeding

[9]

[10]

[11]

[12]

[14]

[15]

Comparison of life cycles of five ommastrephid
squids fished by Japan: Todarodes pacificus, Illex
illecebrosus, Illex argentinus, Nototodarus sloani
sloani, and Nototodarus sloani gouldi [ J]. NAFO
Scientifit Council Studies,1985,9 .59 —68.

LuHJ, Chen X J. Age, growth and population
structure of Illex argentines based on statolith
microstructure inSouthwest Atlantic Ocean [ J ].
Journal of Fisheries of China,2012,36(7):1049 -
1056. [ BEALAS , BB 4. F) B0 B ss /0 0F 58 7 g
RV PIARE W 2 £ 1 FORS A R S R R ZS 4. K
e ,2012,36(7) 1049 - 1056. ]
Arkhipkin A I, Laptikhovsky V. Seasonal and
interannual variability in growth and maturation of
winter-spawning Illex argentinus ( Cephalopoda,
Ommastrephidae ) in the Southwest Atlantic [ J].
Aquatic Living Resources,1994,7(4) :221 -232.
Brunetti,N E, Ivanovic M, Rossi, G, et al. Fishery
biology and life history of Illex argentinus| M| //
Okutani T. Contributed papers to International
Symposium on Large Pelagic Squids, July 18 - 19,
1996, for JAMARC ’ s 25th anniversary of its
foundation. Japan Marine Fishery Resources Research
Center, Tokyo,1998.217 - 231.

Arkhipkin A I,Middleton D A J. Inverse patterns in
abundance of lllex argentinus and Loligo gahi in
Falkland waters; possible interspecific competition
between squid? [ J]. Fisheries Research, 2002, 59
(1-2).181 -196.

Sacau M, Pierce G J, Wang J J, er al. The spatio-
temporal pattern of Argentine shortfin squid Illex
argentinus abundance in the southwest Atlantic[ J].
Aquatic Living Resources,2005,18(4) :361 —372.
Crespi-Abril A C, Morsan E M, Barén P J.
Contribution to understanding the population structure
and maturation of [Illex argentinus ( Castellanos,
1960 ) : the case of the inner-shelf spawning groups in
San Matias Gulf ( Patagonia, Argentina) [ J]. Journal
of Shellfish Research,2008,27(5) :1225 - 1231.
PerezJ A A, Silva T N, Schroeder R, et al
Biological patterns of the Argentine shortfin squid
Illex argentinus in the slope trawl fishery off Brazil
[J]. Latin American Journal of Aquatic Research,
2009,37(3) :409 —427.

Schwarz R, Perez ] A A. Age structure and life

http : / www. scxuebao. cn



6 1]

ARIR BT, S < PG R RV T A AR S T 2 5 2 7 O R A A 4 1) B 5 851

[19]

[21]

[23]

[24]

[25]

cycles of the Argentine shortfin squid Illex argentinus
( Cephalopoda; Ommastrephidae ) in southern Brazil
[J]. Journal of the Marine Biological Association of
the United Kingdom ,2013,93(2) :557 - 565.
Rodhouse P G,Hatfield E M C. Dynamics of Growth
and Maturation in the Cephalopod Illex argentinus de
Castellanos, 1960 ( Teuthoidea; Ommastrephidae )
[J]. Philosophical Transactions of the Royal Society
of London. Series B Biological Sciences, 1990, 329
(1254) :229 -241.

Santos R A, Haimovici M. Reproductive biology of
the winter-spring spawners of Illex argentinus
( Cephalopoda; Ommastrephidae ) off Southern Brazil
[J]. Scientia Marina,1997 ,61(1) :53 - 64.
Crespi-Abril A, Dellatorre F, Barén P. On the
presence of Illex argentinus ( Castellanos, 1960 )
( Cephalopoda; Ommastrephidae ), paralarvae and
juveniles in near-shore waters of Nuevo Gulf,
Argentina[ J ]. Latin American Journal of Aquatic
Research,2010,38(2) :297 - 301.

Hatanaka H. Feeding migration of short-finned squid
Illex argentinus in the waters off Argentina [ J].
Bulletin of the Japanese
Fisheries,1988,54(8) :1343 —1349.

Chen XJ, Lu H J, Liu B L,

Society of Scientific
et al. Current

exploitation and some scientific issues in the
sustainable utilization of Ommastrephidae [ J ].
Journal of Shanghai Ocean University,2012,21(5) .
831 —840. [ B 75, Bl AL 7% , X 46 b, 55 PR PE 2
0 GEIRTT R BUAR S T 35 22 ) T 50 B o el -
AR R K 24 4R ,2012,21(5) <831 - 840. ]

Roper C F E, Sweeney M J, Nauen C E. FAO
species catalogue; vol. 3 Cephalopods of the world;
an annotated and illustrated catalogue of species of
interest to fisheries [ M |. FAO Fisheries Synopsis
No. 125,Rome, 1984 .277.

Arkhipkin A I. Reproductive system structure,
development and function in cephalopods with a new
general scale for maturity stages [ J]. Journal of
Northwest Atlantic 1992, 12.
63 -74.

ICES. Report of the Workshop on Sexual Maturity
Staging of Cephalopods,8 — 11 November 2010[ R].

Livorno:ICES CM 2010/ACOM:49,2010:97.

Fishery Science,

Pecl G. Flexible reproductive strategies in tropical
squids [ J ].
Biology,2001,138(1) :93 - 101.

Rodrigues M, Guerra A, Troncoso J S. Reproduction

and temperate Sepioteuthis Marine

[26]

[27]

(28]

[29]

[31]

[33]

of the Atlantic bobtail squid Sepiola atlantica
( Cephalopoda; Sepiolidae ) in northwest Spain [ J].
Invertebrate Biology,2012,131(1) :30 - 39.

Liu B L,Chen X J, Tian S Q, ef al. Sex maturity of
Illex argentinus in the high sea waters of southwest
Atlantic [ J ]. Shanghai
University ,2008,17 (6) : 721 = 725. [ X & bk, 5 87
B R, SE. T R ORI T U PR EE SR A
JLE A 2 BF 5. b K R A A A, 2008, 17
(6):721 =725. ]

Tafur R, Villegas P, Rabi M, et al. Dynamics of

Journal of Fisheries

maturation, seasonality of reproduction and spawning

jumbo squid Dosidicus gigas
( Cephalopoda; Ommastrephidae ) in Peruvian waters
[J]. Fisheries Research,2001,54(1) :33 -50.

Quetglas A, Alemany F, Carbonell A, et al. Some

grounds of the

aspects of the biology of Todarodes sagittatus
( Cephalopoda: Ommastrephidae ) from the Balearic
Sea( Western Mediterranean) [ J|. Scientia Marina,
1998,62(1 -2) .73 -82.

Piatkowski U,Hernandez-Garcia V, Clarke M R. On
the biology of the European flying squid Todarodes
1798 )
Ommastrephidae ) in the Central Eastern Atlantic[J].
South African Journal of Marine Science, 1998, 20
(1):375 -383.
Crespi-Abril A C, Barén

sagittatus  ( Lamarck, ( Cephalopoda,

P J. Revision of the

population structuring of  Illex  argentinus
(Castellanos, 1960 ) and a new interpretation based on
modelling  the  spatio-temporal  environmental
suitability for spawning and nursery [ J ]. Fisheries
Oceanography ,2012,21(2 -3) ;199 -214.

Brunetti N, Ivanovic M L,Louge E, ef al. Estudio de
la biologia reproductiva y de la fecundidad en dos
subpoblaciones del calamar ( Illex argentinus) [ J].
Frente Maritimo,1991,8.73 - 84.

Koronkiewicz A. Growth and life cycle of squid I//ex
argentinus from Patagonian and Falkland Shelf and
Polish fishery of squid for this region, 1978 - 1985
[R]. Gdynia:ICES CM,1986:1 - 16.

Schuldt M. Contribucién al conocimiento del ciclo
reproductor de Illex argentinus ( Cephalopoda,
Ommastrephidae) [ M ]. Comisién de Investigaciones
Cientificas de la Provincia de Buenos Aires,
Argentina, 1979 :110.

Waluda C M, Rodhouse P G, Trathan P N, et al.
Remotely sensed mesoscale oceanography and the

distribution of Illex argentinus in the South Atlantic

http : / www. scxuebao. cn



852 S 38 &
[ J]. Fisheries Oceanography, 2001, 10 (2 ): annotated and illustrated catalogue of cephalopod
207 -216. species known to date. Vol 1;Chambered nautiluses
[35] Crespi-Abril A C,Morsan E M, Williams G N, et al. and sepioids ( Nautilidae, Sepiidae, Sepiolidae,
Spatial distribution of Illex argentinus in San Matias Sepiadariidae, Idiosepiidae and Spirulidae ) [ M ].
Gulf( Northern Patagonia, Argentina ) in relation to Rome:FAO Species Catalogue for Fishery Purposes,
environmental variables: a contribution to the new 2005 .:262.
interpretation of the population structuring [ J ]. [40] Avila-Poveda O H, Colin-Flores R F, Rosas C.
Journal of Sea Research,2013,77.22 -31. Gonad development during the early life of Octopus
[36] Bainy M C R S, Haimovici M. Seasonality in maya ( Mollusca; Cephalopoda) [ J]. The Biological
Growth and Hatching of the Argentine Short-Finned Bulletin,2009,216(1) ;94 - 102.
Squid lllex argentinus ( Cephalopoda; [41] Arizmendi-Rodriguez D I, Rodriguez-Jaramillo C,
Ommastrephidae) Inferred from Aging on Statoliths Quifionez-Velazquez C,et al. Reproductive indicators
in Southern Brazil[ J]. Journal of Shellfish Research and gonad development of the Panama brief squid
2012,31(1) :135 - 143. Lolliguncula panamensis(Berry 1911 ) in the Gulf of
[37] Nigmatullin C M. Las especies de calamar mds California, Mexico [ J ]. Journal of Shellfish
abundantes del Atlantico Sudoeste y sinopsis sobre la Research,2012,31(3) :817 - 826.
ecologia del calamar ( Illex argentinus) [ J]. Frente [42] Chen X J,Liu B L, Wang Z G. World cephalopoda
Maritimo,1989,5.71 - 81. [ M]. Beijing : Maritime Press,2009:714. [ [%4 8 %4,
[38] Brunetti N. Escala para la identificacion de estadios XIws i, ESe 8. 7k 228 b 50 i i W Ak,
de madurez sexual del calamar Illex argentinus. [ An 2009 :714. |
escale for identification of stages of sexual maturity [43] Jackson G D. Advances in defining the life histories
in the Argentine squid( Illex argentinus) ][ J]. Frente of myopsid squid [ J ]. Marine and Freshwater
Maritimo,1990,7 :45 - 51. Research,2004,55(4) :357 -365.
[39] Jereb P,Roper C F E. Cephalopods of the world, an

http : / www. scxuebao. cn



6 1] ARASWT 45 < VY R Y 35 AT AR S i 52 £ 53 2 7 B bl i BT AR W = 1 0 2B E 853

Preliminary study on reproductive biology of summer spawning stock of
Illex argentinus in the southwestern Atlantic Ocean

LIN Dongming'®, CHEN Xinjun'****  FANG Zhou'"
(1. College of Marine Sciences of Shanghai Ocean University ,Shanghai 201306, China;
2. Collaborative Innovation Center for National Distant-water Fisheries,Shanghai 201306, China;
3. National Distant-water Fisheries Engineering Research Center ,Shanghai Ocean University ,Shanghai 201306, China ;
4. The Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,Shanghai Ocean University ,
Ministry of Education ,Shanghai 201306, China)

Abstract; lllex argentinus is a neritic-oceanic squid species, not only supporting the most important world
cephalopod fishery in the terms of landing volumes, but also playing an important role in the southwestern
Atlantic Ocean ecosystem owing to its high abundance. However, like other annual lifespan Ommastrephid
species, it has been found that the recruitment abundance was closely related to the reproductive success the
year before. So, in this study, 148 females and 99 males of summer spawning stock of I. argentinus were
randomly sampled from the catch of Chinese jigger fleet during the fishing season from December 2012 to
March 2013 ,in the high sea of southwestern Atlantic Ocean, and their reproductive biology was studied,in
order to fully understand the important reproductive aspects of this species biology. Results showed that the
mantle length of this stock during the fishing season was in the range of 172 —252 mm for females and 164
—248 mm for males. According to the sampled months, the proportion of females decreased monthly, from
84.21% in December to 27.03% in March, but inversely for males, which had the smallest proportion of
15.79% in December, and then increased to the largest proportion of 72. 97% in March. Among the
females, more than 30% of individuals were mature and some of them were spawning. However, the mature
males were in the proportion of more than 60% , nearly twice of that of females, and some of them had
mated. With the gonads development, both of females and males grew gradually and attained their largest
mantle length and body weight at the functionally maturity stage. The mantle length of females was longer
than that of males according to the maturity stages,whereas the body weight of females was lighter than that
of males,and the possible reasons were discussed. Moreover, the gonadosomatic index ( GSI) for both sexes,
nidamental gland index ( NGI) for females and spermatophoric complex index ( SCI) for males gradually
increased with growth,even though the males’ SCI was at a same low level during the immature phase. The
females’ GSI and NGI were in the range of 0. 001 2 —0. 31, with a mean value of 0. 074 and 0.003 1 -
0.55, with a mean value of 0. 29, respectively, and both indices attained their greatest value at the
functionally maturity stage. The males’ GSI ranged from 0.007 5 to 0. 084 with a mean value of 0.038,and
SCI ranged from 0.000 79 to 0. 035 with a mean value of 0.012. These two indices attained their greatest
value when the individuals were being mated.

Key words: Illex argentinus; summer spawning stock; reproductive biology; southwestern Atlantic Ocean
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