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Fig.1 Scheme of morphometric measurements of

lower beak for I. argentinus
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Fig.2 Pigmentation process in beaks of

T. eblanae ( Cited from Hernandez-Garcia'®!)

The characteristic description of pigmentation stage ( stages 0 to

7)is described in Table 1.
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Tab. 1

Characteristic description of pigmentation stage ( stages 0 to 7) for I. argentinus

FRfE A characteristic description tsg

%5 upper beak

T i lower beak stage

WA W R U Bk WA € 2 TR 0
T B 2 IO £ T 6 2R 5 2 S B B |
S 2 30 4 B £ T 6 2R 6 F LB 5 1 2
% 5 3R A T A SR, ) BE A SR R Sk 55 i 2
R SI AP R WA RAADITE e 8 0 52 002550 T 3
o o LR
SRS 1/2 B R I 0 A A

S TE M BRI R S g 4
PRl e 5 A BRI R
KGR WEDT /3 0O G EVLR R — Ao Ak G R, WA MO S

AR TR VIBUA RRCE €, 78 B ¥ 5 (IETE AR KA ) A B 98 1Y

AR XI5 A AU /N TR W 5 R R i /N BT R L TR R 6
2 W I i B

MEEE L 2/3 DA GRIIBGH BN E9iE OKERUMT P, BWE G 78k 55 FUH 3% T 80 ; B
AHERAT (0% S 3 RS ol RS e, A5 A BTN UL T L T I

IRl Jrig sl R B M BEZY 172 A &R
IR

http : // www. scxuebao. cn



224 Ko7 OF IR 37 %

CERBREFREREK KRR EHX A %
iy N R N o VT N i 7 R N NP N QB R B
WiEFRR) SORINHERM LR, P 2.1 BRARAMESH

— R R A 2 A A e o AR A i 22 P A A R R AR B £ 3 ] 4

ExRBERARRENX R HFRTARAE  FI25 172 ~261 mm 81 ~350 g, F ) fI 4 Fil 44 it
RN AT, eI RIS, R PERL 23500 219. 1 mm 209. 3 g s M4 I A4 BT
BEER LR Pl R AR AR L, He M 5 43 5k 166 ~266 mm 90 ~ 346 g, 372 i K Al
ARSI VE B S B RTIRFE R R R IR KB 5 ok 214.4 mm 237.5 g,

2 45

A RS X A T S K DURR R 1—3 Arp Ll 3 G RGO G B i
EHERBEARAT AN E S H0 XA (B 3), % H 25k 35% .40. 86% #l 31. 87% .

T A B E S R L AR R IE D R S P E RIS 0 ~ 2 G & LIk A
AR (0 R DU AR G A MR SR, B A T R AR, 4 B R 33.75% .30, 1% A
T M BE TR, PR A WS E 9 6 BUR A, 1 16.48% 5 4 ~7 207 o LU A9 Ay 3 Ak 1 s B4
F§ LHL .LRL LLWL LWL 435 5 0 £ Ui fA &5 2% Fa R 31.25% 20.03% Fi1 51.64% . 43 ¥t
A RRR ORISR S MRS AEKY R, AR E RIS T R RE 1—2 A
KF, Oy A B, 0B H BAE 3 6

SCH R A B GE T4 B 244 DPS 7.05,

40 21(5) 35
35
30 B o
3 25 & 30 g
M8 20 ¥E5 2 35 20
Rgs &g 1 "5 b
“SnLL H lo "3 H H |
ol ~Hg Sl o Lo .0
o 1 2 3 4 5 7
@,?ﬂ% %,& plgmentatlon stage %?ﬁﬁ?%,& plgmentatlon stage BRI pigmentation stage
1 A January 2 A Feburary 3 H March

3 BERAMREREREARACRNRELZNTESS
Fig.3 Monthly frequency distribution of different beak pigmentation stage for I. argentinus
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Fig.4 Relationship between beak pigmentation stage and mantle length for I. argentinus
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Tab.2 Relationship between percentage of pigmentation stage and sexual maturity stage for I. argentinus

5 T gt 2 i S N T] £ o 0 2R DT AR AR G AR T 5 HE ) percentage of different pigmentation stage
sex sexual maturity stage 0 1 2 3 4 35 6 7
Il 4.92 11.48 34.43 31.15 9.84 1.64 4.92 1.64
Wb i} 1.79 12.50 7.14 42.86 16.07 8.93 8.93 1.79
female I\ 0.00 0.00 4.55 27.27 31.82 31.82 4.55 0.00
\% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
I 20. 00 20.00 20. 00 0.00 20.00 20. 00 0.00 0.00
et I 12.50 12.50 12.50 50.00 12.50 0.00 0.00 0.00
male I\ 1.39 5.56 5.56 40.28 20.83 20. 83 4.17 1.39
\% 0.00 0.00 15.38 46.15 15.38 15.38 3.85 3.85
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Fig.5 Relationship between pigmentation stage of low beak and morphological indices for I. argentinus

a,b,c and d stand for female squid; e,f,g and h stand for male squid.
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Analysis of pigmentation change on beak for Illex argentinus in
the high seas of southwestern Atlantic Ocean

FANG Zhou', CHEN Xinjun'*** | LI Jianghua'
(1. College of Marine Sciences,Shanghai Ocean University ,Shanghai 201306, China;
2. Key Laboratory of Oceanic Fisheries Resources Exploitation of Shanghai Education Commission
Shanghai Ocean University ,Shanghai 201306, China;
3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources ,Ministry of Education,
Shanghai Ocean University ,Shanghai 201306, China)

Abstract.: In this study, the samples of Argentine shortfin squid Illex argentinus were collected by the
Chinese squid jigger fleet during January to March in 2010, and the dorsal mantle length ( DML ) of the
samples ranged from 166 mm to 266 mm. The total of 264 pairs of beaks (143 pairs for female and 121 pairs
for male) were extracted ,and the morphological indices in lower beak were measured,including Lower Hood
Length( LHL ) , Lower Crest Length (LCL ), Lower Rostral Length ( LRL ), Lower Lateral Wall Length
(LLWL)and Lower Wing Length( LWL). The stages of beak pigmentation of those samples were checked
based on the standard of Stage O to Stage 7. Combined with the ontogenesis, maturity stage of I. argentinus
and growth of beak, the variation of beak pigmentation stages were preliminarily analyzed. The results
showed that Stage 3 was the dominant proportion,accounting for 35.98% of the total samples during January
to March. The monthly average level of beak pigmentation increased with the time passage from January to
March. The beak pigmentation degrees of the samples increased with the growth of DML and body weight,
and there were the significant linear relationships between beak pigmentation degrees and DML, beak
pigmentation degrees and body weight (P < 0. 01 ). The beak pigmentation degrees had a significant
relationship with the sexual maturity stage for female squid( P <0.01) ,but had not significant relationship
for male squid ( P > 0. 05). The differences existed in the relationships between different morphological
parameters of beaks ( LHL, LCL,LRL,LLWL and LWL) and pigmentation stages, in which the significant
relationships with LHL ,LLWL and LWL are provided(P <0.01).
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