ISSN 1000-0933
CN 11-2031/Q




L J: 4 A %R

«®'B
" (SHENGTAI XUEBAO)
immomes 5328 £28 202F 1A (FAT)
B X

IR ERFRE B F S HBF SRR BOEALLG oeeoes T B, A, B, % (333)
PE KRG £ AL R YA GG R T e T &, xR, FEE, % (343)
IR SRR P B Fo AT ZAP B T AT A A EAG B A HAL -overeeeeeeeeees FHEZ, X B, X E, % (351)
BRI AN TR AR E R FEAE BAK, & % (361)
B RKGEFRERZ G AP FHENRILEL e Vil ’%{{%}g’%%ﬁg,% (371)
R IA P 2R XAKIU AT JR G Z) My B T L5 B T of) oo evvmernneemnrenneeieiins shot b Ak, JH %, % (380)
AR R A T KR DURR A om0 BB e RER, ¥ EA, /%%, % (386)
KPP G AR IRT AEA E IR TR e WHT,RAET B AR, F (394)
JUMR TR T SEAGFEARAR T wvevrrrrrr e ?K/%%,%T:ﬁi,ﬁﬁ?ﬁ?,% (402)
BBATEN THRIGARE B IRIRAGTG R, wrovrrrrrrerrrrerareeii E/J\}Q(’E ¥, (414)
KA E RBAIRIA A RA LT HAE oo Koo, EHA,ECE, % (421)
R T ALK EAERETAELFAGIRIE e 1B FH FEEa, TA®, % (431)
R AT AR B 5 e R A i BB R AR By oo Mg EEM, B B, F (438)
A2 G B I ACAHLIL G AF 22 R BB R I AE AT woveeeenee e a0 5L, E ALKV, F (448)
W R A BAN ST SR B A AME LR B eeeeeees e Bl EER RS, F (457)
i o e A A5 SO 9 S R ) B T S AR IR Ao R b e AR, R4, BN % (465)
A G At R LS By 0o S R AL F AT e RER T H,HAR, % (472)
53 A 3T I AR & At BAL B ATPase 7 G R woveeerrenernii HEH (483)
KB A AR IR AR B S RS MR e

.......................................................................................... S EME 5L, TR, E (489)
JUMN KB LRI Mn BT TL S BE  eveeeeeeennnnniinniiiir et e e e e P BRI KRR, £ (499)
EEEREA D EMRIFRAE TSR LI ER G Hrh e kR KAZE % (508)
RIS A RN LA LR ABEH Ao LIREG E MM Foey weveeeneeeneens WFF ,ZAL,BRER, % (517)
KB A AR bR S 2 R E ARSI B TAL e K R E AR % (528)
ML Z R A RGP RAR AR RG LIEHACERE e EBEA,FBT, T 1L,% (538)
GENESEF SRR EAE S X ZERIT UL 2 BRI R, RIEE KA, % (548)
R R A P KA LIS AT I IR AL B TR FL eeeeeeeeeeeennannnnnnnenneeeeaeaeaa e X%, B A (557)
oA i B R T R A AR R R B SR e K OB, FEE R, XLFE,F (567)
Wt I T Bl % B AR R R FURACIRIL 0 LI D e F OB, FRHRWY,FE (578)
H 5 AR T IR B 3 R 15 AP AL S FE - veeeernenreeeeeeeeen e BB P R4, (588)
TR A T H LS A By ST RBL A B v 5 eeeneeeneeeeeee e KR, X EAL, TR B, % (595)
TRBEE T 3T €l A4S A B ARSI b A S ARG v oo EFH MBI, T/, % (605)
S RT3 A ST YR IO T3 vt B IR A B - B R H KB ERAG TG0 vevvemmemnn e

.......................................................................................... 75 EE,FE%W%,&?%)XL,% (614)
PRTACHEAL P IR T By R ALAG Ry TR TG B R AE—— ATV A e BRI, BN, B S, (622)
Hh Tk BAe GIS W) B ZEA AT 2 ALAR G vvvvrrereeeersmmmmnnnnninninennen, Wfes B N A (632)
T AR G A A F Y BVOC HeAA E—— A G MH R A ] oeeeeernnnnenn ¥ONE @, E OB E (641)
R R
RRVKDF T ERBEFMED D BIETRFNE e TRERRE RKE FHE,F (650)
KoL) 4R R G AR B B FE T AL vvverreeeeeeeneennnnnninaiieieeaaa e 7k 52 8y XAk A Justin Liu, % (659)

HAFIEARSH . CN 11-2031/Q * 1981 * m # 16 * 330 * zh * P = ¥70.00 * 1510 * 37 *2012-01

ECEEECEEECEECEEEEEEEE

HEE R R WP E Y A 22 B RG22 R RSN A e A ) 4 22 R, A 2 R LR (R AR AT sh Y,
AEATG S IR 1500—3300m 1ME AT LUl ST =g LB bR, 4 R TR SRR, B S g [ TR S o B 2R AR 4k,
REME AR, &2 S FREZHNESORTE, T8, MR B R o8 2
S HNRE,, )& 220 R B ) CHOR Bergfnigdes . B E R —9E SR CITES MsR—9F,

HEREM: BEFEEIR EZEMFE  E-mail; cites. chenjw@ 163. com




5532 B 2 M H N 2 Eie Vol.32,No.2
2012 41 A ACTA ECOLOGICA SINICA Jan. 2012

DOI: 10. 5846/stxb201012191810
Trft, RS, BROBTAS VAR, B TURE. 70 R TG A TR AE 52 £ A o4 ] LL AR, AR 25744, 2012,32(2) :0371-0379.

Fang Z, Lu H]J, Chen X J, Liu B L, Qian W G. Annual variability in biological characteristics of lllex argentinus in the southwest Atlantic Ocean. Acta
Ecologica Sinica,2012,32(2) :0371-0379.

AEXAEFMREREZEEYFFEE LK

FoOR A, BATE R R
(1. BRI PER 222, B 201306;2. BRI AE WY B IROT A MR LW T M S %8, i 201306
3. R ICE R STR AT ST R I B MR S, B 201306)

HHE 0% 2007 45 2—5 H 2008 4 3—5 H 2010 4F 1—3 H TR E B ATE TS m R P A RSCR AR A BT AR A 1 SR A0 R AS | LUARCH:
AR AR 2 et . 25 5L 3200 a3 MR 1 1. 14—1.50. 1;3a BN R A IR K (M 58) 43504 188—346mm ( 110—
856g) .200—364mm ( 145—950g) ,124—276mm(72—425g) , AR A I (R E ) & 178—298mm ( 102—703g) ,193—314mm
(145—680g) .104—335mm(70—374g) , 2010 4EH KA B H 2007 F1 2008 4E/)N, 4547 8] Ko kAN 8] il 4R 3 5 i K 5 &
BIIFAE 225 (P<0. 001 ) , HaARA A (AP A I 25 5 0 Bk, A4S 4F 3 st fR A R A7 A 1 5 25 57 O A A 174 I
PR A5 124 0.53—1. 07 mm/d 0. 47—0. 68 mm/d, FXI A K F 53528 0.24—0.41% d ™' \0.23—0.33% d ™" ; #fE HEA AR 14
B AR ETE 1.70—5.25 g/d. 1. 64—4.59 g/d, XA K ERSHHR 0.92—1.37%d™" 0. 86—1.40% ', aHIIA], A 1k
IR O RIIFF S IRBCE R ML A KIEECER 22 5 W 0, 256 00T 12007 AR AR D) HEAS |-y L3 5F e WA
2008 4 LA CUE REJE AP 32 AHALA A 5 /NS AR B 2 7 B AR R ;2010 4R 0 U 287 BRANRE ) 3, A7 /0 i e 1 5F
JE T RREE

SCBR IR BT ARAE 1 52 405 2 WA R 5 PR R AE KO AR ] LU 3R

Annual variability in biological characteristics of Illex argentinus in the southwest

Atlantic Ocean
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Abstract; Based on the samples taken from the Chinese squid jigging fishery in the high sea waters of Southwest Atlantic
from February to May in 2007, March to May in 2008 and January to March in 2010, annual variability in biological
characteristics of squid Illex argentinus were evaluated. For the sampling time periods, this study showed that the sex ratio
(female versus males) of catch was between 1. 14—1. 50:1, and that the mantle length (body weight) of female squid
ranged from 188 to 364 mm (110—856¢) , 200—364mm (145—950¢g) , and 124—276mm (72—425¢) respectively, and
that the mantle length (body weight) of male squid ranged from 178—298mm (102—703g) , 193—314mm (145—680g)
and 104—335mm (70—374g) , respectively. The sizes of catch in 2010 were much smaller than those in 2007 and 2008.
The relationship between mantle length and body weight differed significantly between the sexes and among sampling time

years (P <0.001). Significant differences were also found in the composition of sexual maturity in the three years.
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Meanwhile the significant difference also existed in sizes of catch taken in March over the three years. The average growth
rates of mantle length for females and males were 0. 53—1. 07 mm/d and 0. 47—0. 68 mm/d respectively, and the
average instantaneous relative growth rates for females and males were 0. 24—0. 41% d™" and 0. 23—0. 33%d"". The
average growth rate of body weight for females and males were 1. 70—5. 25 g/d and 1. 64—4. 59 g/d, respectively, and
the average instantaneous relative growth rates for females and males were 0. 92—1. 37%d ™" and 0. 86—1. 40% d™". The
growth indices varied significantly among the years. The relationship between mantle length or body weight and time could
be quantified by an exponential growth curve during the fishing seasons. In conclusion, the individuals of the catch in 2007
were from the South Patagonic Stock (SPS) ; the individuals of the catch in 2008 mainly consisted of SPS squid, but mixed
with a small number of small individuals of the Summer-Spawning Stock (SSS) ; while the SSS made the major contributions
to the catch in 2010 with the presence of a small number of SPS. This study suggests a large annual variability in key

biological parameters of squid targeted by the Chinese squid jigging fishery in the Southwest Atlantic Ocean.

Key Words: Illlex argentinus; biological characteristics; sexual maturation; growth rate; inter—annual variations

FATAR 4L 5 Z2 £01 (Hllex argentinus) S RFEMEIRTERN , 4040 FE 22°—54°S B9 7Y pa R V8 7 I 2R At | e )
35°—52°8 BRI M F 5, & H A Ak 28 o b BRI — 2 AR R — ol 120l v ok
TS ELEE R SR AR A B ORI — ELEE R R W ACER AR I Z e OB AR Z OO REAE 1978 AE LUK
HRAE W ZE A0 B AR Al 46 2402 , Z 5 , FE R BRI K, 1999 4FIA 2 1 5 s by &m =i 115 1 1, 2
JEHELT R, 2006—2008 AFFERARAELE 70 7t LA BT g M AR AETY) R PR S A E O
RN A g A AT T X AR R T R A AT TS BT EE LA B VA SR S B 4% 4 T AR
b i, b R ELE R JE AR 2 BB AR, AR A T S A R R AR A R B T AR K
AR AR AL R 2 2010 4F AR ™ & L 2007 12008 4F H 8L T8 KB T %, a3 Rt B 8w/ A ik, A bt
FENF AT AR T [l S0 B A DA g DA PG 9 A T U BIE 4 A T R SR AR A R ¥ SR W 1) A )~ e M R AT AR TR] T
B, R FH AR A 0 22 B PR B R A
1 #REFZE
1.1 V&2 B fa) FAE X

PRI ] 43 1] A 2007 4E 2—5 H 2008 4F 3—5 H 2010 4E 1—3 H , XF W A A2 P2 IX 43 Bk 57055 —
60°43'W 40°02'—46°53'S ,60°02'—60°47'W 45°37'—46°41'S ,60°05'—60°47'W 45°17'—47°14'S
1.2 BRIk
1.2.1 AY2EnE

FBED AR P P R A B R B A A o A I i FH o A0 AR O A RSB A 1 mm P R R EE R
Sy AT I IV VAT FRHAE R T ) M I IV ) S5 )5 (et s il e, vk
FrEORIE ) (VIR 3 A5,

1.2.2  $dEkbeg
(1) SR HIREE B o Br it 3R Wl 1 S A= 20 %, 2H 1R1 B 435128 20 mm A1 50 g,
(2) RZME I | SR AR 2% 47 B M A A S5 AR B 22 TR A O R
W =bL" (1)
K, WA HE (g) ;L A (mm) 50 .0 A SE
(3) R Logistic M1Zk , 45 AS )4 51 B AR A 1 22 £ 4 M LA AR T2

1
= 1 + e’(c+‘”1) (2)

X, p HER R S AR B E ML 1 AR (mm) s IR MLy, = -c/d;

Pi
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(4) X 4547 BEURARAA, S W bl ok SHL 4 R A B 04 7 A 4 R BE AT A Arkhipkin ') e A H AR R B
2%, ARWEFER B B AR X A4 K % G (Instantaneous relative growth rate ) F146 X} 4= £ % AGR ( Absolute growth
rate ) 43T BT HR AE 1 2 A0 il A 4 HO A 4y o
_ In(R,) — In(R)) y

t, —t,
AGR = IZ:ZT‘ (4)

K R, N 6, 2R S E I R, A ¢ B2 PR E S IR ; AGR 070 mm/d 80 ¢/d,

2 H#R
2.1 PEGIEE

2007 AR H MELE EE A BN, R 1. 1401 (n=345) , #2300 1:1;2008 4F MM FE A Bk, H1.50:1 (n=
298) ;2010 AFEMEMELY 1.37:1(n=2354) . it KRR, 3a [ AGPE 22 5 A W& (P>0.05) .

2.2 MIRYIL L

G (& 1), 2007 4E Ml AN 09 i KR 188—346 mm , A 34 K 4 220—280 mm, 5 B Ay
76. 63% ;2008 4F43 514 200—364 mm 240—320 mm F1 81. 01% ;2010 4E53 %]~ 124—276 mm ,200—240 mm
1 84.84% W] i Lt 2007 F1 2008 4E/N(P<0.05) , 2007 4FHEM: A A B i K 9 178—298 mm, A5 34 K Ky
200—240 mm, 5 BRI 83. 85% ;2008 44351 K 193—314 mm ,220—280 mm £ 85. 71% ;2010 443 5 N
104—335 mm ,200—240 mm 1 81.61% , MKMW 58 Lk 2007 F1 2008 4F K, (HAR 35 il 4 20 1% A W
ZE5t

PRE TN (K 1) ,2007 AF MEPE SRR 55 1l 110—856 ¢, IR FUAE 2 150—350 g, o7 S/
74. 46% ;2008 443l K 145—950 g.250—650 g Fl 73. 74% ;2010 4F 43 5|~ 72—425 ¢, 150—300 g A
92.20% , W & Lt 2007 F1 2008 4E/N(P<0.05) . 2007 AF MM AN A H L H D 102—703 g, ik E N 150—
300 g, di SRR 75.16% ;2008 4E43511°h 145—680 g.250—500 g 1 69.75% ;2010 4E43 51K 70—374 ¢ . 150—
300 g 185.83% ,

BEAb , AAE ] [R]—BF B (3 40 ) R AR AR 35 25 57,2007 4F 3 T MEEARH A 211—279 mm, fEH AR
£ R 220—260 mm , & EEL) 78. 3% ;2008 4F 3 H M A 200—293 mm F1 220—260 mm, 7 S L1 86. 8% ;
2010 4F 3 A MK 189—261 mm F1220—260 mm, (7 B840 81.3% , 2007 4F- 3 HHEMNK A 191—258 mm),
HHFE Ky 200—240 mm, 5 BAK ) 82% ;2008 4F 3 A Ml K & 193—263 mm il 200—240 mm, /& 43 %)
86. 8% ;2010 4 3 A MK A 122—335 mm H1200—240 mm, &7 BE0H) 94. 4%

2.3 IAKS5EENXR

St Gt M AU RS AR BIREE (W) S (L) O& &R DL B4 AR ) i A0 B G R AEAE 25 5 (P<

0.001) , Ay MK AN [R)AF ] e A 2 TP PL G (T 2) , HSR R .

G 100 (3)

W
2007 4 W = 4.0x107°L***® (R*= 0.9456,P<0.001)
2008 4= W = 3.9x10°°L*®”* (R*= 0.9427,P<0.001)
2010 4 W = 7.3x10°L*"Y (R*= 0.8484,P<0.001)
Tk
2007 &£ W = 4.0x107'L*7" (R*= 0.9105,P<0.001)
2008 4E W = 4.5x107°L*>° (R*= 0.8584,P<0.001)
2010 ¢ W = 2.3x107° 1™ (R*=0.7113,P<0.001)
2.4 PERAA L

Giit b &P EYE M 2007 4R R BEVIMA BRI 60% |, 117 2008 4F ENMA L) 5 BB 70% 52010 4E
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E1 MRESREaRKSEEXNEESHE
Fig.1 Distribution of mantle length and body weight of Illex argentinus
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B2 MREFZERKSESHER
Fig.2 Relationships between mantle length and body weight of Illex argentinus
a—c 43342 2007 2008 F1 2010 4 HYMEFEASR, d— 53512 2007 2008 Fil 2010 4F Ay M4
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AR, 2008 425 90% AR IR B I, 2010 4E LT 99% BYANAR B4 38 B B sl 7= 5E 00, LA TRl —Hf A 3
A5y R e — 508, BEPEANMA R 2007 4E 3 A 70% SRR ;2008 4EFT 2010 4F 3 H R SEGMA SR 1)
15 72% 1 56% , HEPEASAT 2007 4E 3 A A it 80% 9/ T ML, 2008 4E 3 H 204 70% A A sk,
2010 4F 3 A WA Bk 97 % MAME R, IF HEZY 20% AR E L5=5¢ 80, F b & 80, 4 8] M a5 S5 01 i

X [7] A 2L 1 e B S B L R B (8] 4) - M4 rf 2007 4R 11 2008 AT IS K T 220 mm (944 5k
B R 1 B T A AR A I KT 280 mm BE(RH, {HJE,2010 4F A4 100—150 mm (944 5E
CLIAFE R, FEREMEAMA T 2007 4EMRHK KT 200 mm (8 558 30 308 P B L 1 s AR 32 38 i Rk
T 240 mm PIREAR, I KT 260 mm BR3P LA V11152008 AF S KT 200 mm AR g A P A
AR I TE 280 mm Ph b B REAR T (5 H A K 52010 4E Kl 100—150 mm B4 RREAAR rh st b B0 1 3
AN,

PEE B DR
100
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20
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3 MREBFESE MM AEHR

Fig. 3 Composition of different maturity stages of Illex argentinus
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B4 FREBEEERAESREKIER
Fig. 4 Relationships between sexual maturity and mantle length of Illex argentinus

a—c 43 7 J& 2007 2008 F1 2010 4FAYMEH:AMA , d—fF 435124 2007 .2008 F1 2010 4= A4 At~ A

2.5 WM A R A
TR rh Bl D IR [ A B A, DR TG 4004 2008 AR HEPE AN 2010 AT M A A3 Yk 14 1 28 5
KA ZR L A7) A (] A %) e St \ IR =22 1] ) 56 22933 h
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2007 @J&E@/I\M: P = 1+ —(—12.1468+0.045642/-) (R2 =0.9617,n=184,P<0. 001)
e i

2008 ﬁfﬂtﬁ‘]ﬁ/l\ﬁi Pi = 1+ —(—15.}7324-0.()612041-) (R2 = 0.9865,n=179,P<0. 001)
e i

2007 FEHEHEA p, = e (R*= 0.9773,n=161 ,P<0.001)
e i

HIUAE B MLy, 53514 : 2007 AEHEVEAMA N 263. 9 mm , HEYE A 211.9 mm ;2008 4EHEPEAA T
257.7 mm,
2.6 TUBINE 2 A KR

B AR A 1 22 0 7B A PRI ) A KA - MCRAER A 2 80 d, B KA N -2, M 80 d Z )5 IF Ik, IR K 48 fin i
JGH L AE 120 d Z IR TS, XA E Py DORFEIPEGDRE 76 80 d Z A1, Mtk A i 5
PREE 22 HIANK T AE 80 d Z 5, MM AF K5 ke, 1 ot B pR Tk (11 S )

350 ¢ 700
E 300 @ 600
%’0 250 5 500 f
o
5 200 |, = 400
2 =)
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= 100 | & 200 |
X ® P
= 50 100 f
o L . s . . . . . 0 L . ‘ . . . . .
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5 EREEMRERZERK AEEKHLZL
Fig. 5 Growth curve of mantle length and body weight of Illex argentinus in the fishing seasons

a—c 4331172 2007 ,2008 F1 2010 4FAMEM:AN A, d—f 435124 2007 2008 12010 4F-AY M A1

T VR[] B R A o 22 A P A K e PR AR IR P 282 KR AE 0. 53—1..07 mm/d ], A XA &
FAE0.24—0. 41% d 7 7]  HEPE AL 91K 0. 47—0. 68 mm/d F10.23—0.33% d™ (£ 1), Hrr,2007 4EHErE
AR B ER R AT A K (1. 04% d 7" ) A4St A KR (2. 61 mm/d) HBLFE 91—100 d ;2008 4 0 i B8 78
101—110 d, 73518 1. 22% d™' #1 3. 39 mm/d; 1fii 2010 4E H BLAE 61—70 d, 7058 1.09% /d 1 2. 40 mm/d,
2007 A HEE A ARSI KA A K (1. 04% /d) XA K% (2. 57 mm/d) HELFE 101—110 d;2008 4 H
PAE 101—110 d, 53514 0. 88% /d F1 2. 19 mm/d; 2010 4F 0] H BLAE 11—20 d, 53514 0. 95% /d #i 1. 85
mm/d,

F1 FAREBREMKEHERE

Table 1 Average growth rate of mantle length of Illex argentinus

e 2007 2008 2010

Sones goAbERR  MRAERER  gobERE HXERE AR MR R R
AGR/(mm/d) G/ (%/d) AGR/(mm/d) G/ (%/d) AGR/(mm/d) G/ (%/d)

HEPE Female 0.82 0.31 1.07 0.41 0.53 0.24

HEPE Male 0.68 0.28 0.79 0.33 0.47 0.23

WEPE ARS8 AR KR AE 1.70—5. 25 ¢/d (8], A AR KR TE 0. 92—1.37% /d [8], HEPEAS K55 4
1.64—4.59 g/d F10.86—1.40% /d( £ 2) , FH:H 2007 48 PN fi K AR B AR AR KR (3. 17% /d) Rl Xt
KR (15,23 g/d) HHBLAE 101—110d ;2008 4 H BRAE 101—110d, 5305 3. 76 % /d F116. 40 g/d ;2010 4 H B
£ 61—70d, 533124 3. 60% /d F17.85 g/d, 2007 AP A R KM ARRT A4 (4. 34% /d) R X K %
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(16.49 ¢/d) HPLLE 91—100d ;2008 4E HFLAE 101—110d, 23514 3. 19% /d F111.33g/d;2010 4EHPAE 11—
20d, 739K 4.23% /d F17.29g/d.,

F2 MREREEFETEHERE
Table 2 Average growth rate of body weight of Illex argentinus

b 2007 2008 2010
Sexes e LS gxtERR MRk Yax A K HIXA R
AGR/(g/d) 6/(%/d) AGR/(g/d) G/(%/d) AGR/(g/d) G/ (% /d)
WP Female 3.36 1.00 5.25 1.37 1.70 0.92
HEVE Male 3.51 1.03 4.59 1.40 1.64 0.86

K 55 ] LA K A4 B 55 s (R ) 56 RBONAF A FR B Kt 26, ELME e R4 i Ae i 5 22 5 AR K
FREWNES,
*x3 BAAHEMREREEEKARE

Table 3 Growth model of Illex argentinus during fishing season

il EGY MRS e & HWESHIRCHR

Sexes Years Relations between age and ML Relations between age and BW P

BEE Female 2007 L= 212.09¢"0032 W= 189. 2400105 <0.01
2008 L= 235.41¢" 04 W= 253.93¢015 <0.01
2010 L= 197.21¢% %21t W= 140. 3200081 <0.01

bt Male 2007 L= 204. 84 %032 W= 181.39¢% 011 <0.01
2008 L= 219.84¢" %57 W= 233.3¢"012% <0.01
2010 L= 190. 03¢ 002 W= 150. 6400078 <0.05

3 eSS

ARG R IR, TE 3a BIUFRY M) e v EREPE I L AE (1. 14—1.50) 21 Z[0), £33 G2 it 700, 3a 18] 22 1)
REBFE(P>0.05), X5T588 MR E MR as R 131 BB RFRHT ™ MAFeas 1 1.25:1 5o
U, MEMEAMARZ TR A X S R ST 4 AT

SYRTFIA L BR 2010 44N, EVE AR DL SR A0 T | AR B S 3 IR R T, TRIRE , PR Al
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