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WE: ARTELRREZNEAR, T ZATAREDP AR REGEFH R T RE
2010 £ E A MAETE AT F B R EN 2916 X TAREEE & A FIER, XA R 12
FAHBHESLEHATNE REEZK 2 HMER, UARFM £X &K (UHL) | EHF XK
(UCL) . EZK(UWL) .\ Tk %K (LHL) | T# XK (LCL) A2 T 2 K (LWL) 1E % & Ji 51 % K
SNE AR, Ak ERKMHF XK Z W (HL/CL) (% K f 8 XK Z b (RL/CL) ,
% EHRKZW(RW/CL) il KA H XK (LWL/CL) | B K fr s XK X b (WL/
CL) 2 Al F A A RS KA R W45 47, FUR 7 2 287 (ANOVA) g N B F £ 5 B IR
E(LSD) AR L R MR MRERBEFRAKEEAS A RFAE R LKA RDELG T, R
%W, F ¥4 B UHL \UCL \UWL LHL \LCL fu LWL & & {t 7 /£ 8 % ¥ £ 7 , 4 B £ 7] 1
R P R R #OE R lEL AR K S8 B A ey UHL UCL \UWL \LHL \LCL #2 LWL th R b 3§ 7 £ § % |
ZJ, A R AR R B K 3R A f B R K S Bl R BT S 8y HL/CL\RL/CL .RW/CL
LWL/CL.WL/CL W Rk AR EREZF FEHEEARERL, L . TH2H A 78.04% |
22.46% \17.28% 81.41% ,23.07% #1 50.69% 43.31% 41.13% ,144.98% .93.68% . #f %
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1.1 #EskiE

FEdb ok A “Hrith et 52 457 R Wi i 807 57
LB o RAE I [] 9 3 FREAS 20 L3R 1,
Al v AR v AL Aty BB A AE B 22 £ 10 ~ 15
FE , RAG Y FEA 2208 VR DR 0] S 3 &, MR B2
A 2916 B (H A HEME 1704 2 HEPE1 212 )
1.2 ZWHEREE

S 3 25 ik VR D X ] R S B 5 £ AT AR o

€, f 45 < (mantle length, ML) K 57 P51 |
PE A E S . IS I E RS # 2 0. 1 cm, 5 K i
£0.1 g,

PSR 1T s i B AR BT S, e S 1 3 o8 R AR T
WREAS 2 916 X (1 704 Xf B 1 212 %) , e A i
HEAE 1 22 #1103 [ 43 ) Dy 103 ~ 856 mm
140 ~ 298 mm, 14 it 5 705 [ 4 51k 103 ~ 856 g
98 ~703 g, XFHUH Y F B S EAT G 5 IR AR T
BEAT T5% CEEVETRAY 10 mL 2504, LUGE I R
A5 2 A Jo % T A A HILRE O

x1 MREBZEERAR

Tab.1 Sampling composition of I. argentinus

RAE i ] R sample area K il < 15 FBl/mm TR+ bRifl 2%/ mm
time of sampling 25 FF latitude 2 J¥ longitude number range of ML mean = SD of ML
2010-01 45°21'S ~45°40'S 60°15'W ~60°39'W 1158 104.27 ~319.24 199.57 +£19.31
2010-02 45°17'S ~46°20'S 60°06'W ~60°31'W 961 122.31 ~324.56 217.52 +28.56
2010-03 46°05'S ~47°14'S 60°05'W ~60°47W 897 119.62 ~346.29 224.88 +14.87

1.3 ARIESNE

T ST K A A 7 ) AT R, RS
o 1 o i 0y | 3k 2% 4 (upper hood length, UHL) |
& % K (upper crest length, UCL) ., | B K
(upper rostrum length, URL ). F Bk F& ( upper
rostrum width, URW ) | I fil] &% & (upper lateral
wall length, ULWL) | |3 K (upper wing length,
UWL) . T3k 3% K (lower hood length, LUL) , &
2K (lower crest length, LCL) . T B K (lower
rostrum length, LRL ) . T B %& ( lower rostrum
width, LRW) [T {ll] B < ( lower lateral wall length,
LLWL) . F# K (lower wing length, LWL ) 12 Iji

ot
upper beak

EEZH (E 1) #
0.1 mm,
1.4 HIERNERHE
(1) 5 T K56 PR AS 2 35 W 2 J7 22 40 B 19 2%
4, 11 Levene’ s y& A7 Jr 22 FFPE R o, AN 0l 12 5%
P 7 25 I X B HE AT I IE 3% B Oy AR Ak B
(2) S AS[EE ] AN [ @Hﬁﬁiﬁ%@&i\ﬁlﬁ]ﬂlﬂﬁ
T [0 B2 £ o A X AR R IR S S 800 i Ay
ANOVA 73 #, X F A7 16 & 3 1 22 5% (P <
0.01) iy K41 1A 2 T L (LSD) ™), LU 43
BT [R) R X T3 0 4% DX A A A 52 i

AT L, M B R R

T
lower beak

Bl FMRERFEARIITENER

Fig.1 Scheme of morphometric measurements of beak of I. argentinus
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(3) | HL/CL,RL/CL,RW/CL LWL/
CL WL/ CL 43 5 FE Ay £ JoT 50_E 50U 545 X i1 2%
fetshr " IE R ANOVA X EATHEAT /047, X
TAFAEMN R F L2 5 (P <0.01) {92 Kt 4 )
ZH W (LSD) , 7 AN TA) P X B AT

2 4

2.1 ARSHIMBR ST

I7i) G 52 0 IS A SO SAR L, o) AR AE 3 52 £ £ T
i d % (upper beak) F1 T % (lower beak ) i #547
SR, H bR PSR A B, P 2 i 5 (rostrum) |

J& %K ( shoulder) 32 ¥ ( wing ) . fll] B (lateral wall) |
3k i (hood) A 5% (crest) &5 F 2 #8 7r LA K 3 4
(wing tooth) 3 4 ( wing fold ) 45 [} J& &8 43 4H 1
(Bl2), ESikak, bR gHr s o il &
NS ERSIE 3V R U 3PN 95 R NN i
AR, ELSAG S i R R AR5 o 2 5 I BE iy % 52 o
AR, B I B A S A . ) Bk SR AR,
Tk AR K AH T S0k 6 5 H R A — A
AN (1A 2) 5 iR 1< 2 25 ek, 31 X500, 31
DA B A B B B A AEAE — A MR A (jaw
angle) , HIEAAFTE— D H R (K 2),

Hood

2 MRERZERRIIIKE
Fig.2 Morphological description of beaks of I. argentinus

2.2 ARSI EBEESNE

MEPE AR A P, & T2 S 2 80E i UHL Oy
9.98 ~19.89 mm,UCL >}y 12. 19 ~24.85 mm,URL
H52.66 ~6.44 mm, URW Jy 2.28 ~5.1 mm,
ULWL 3/ 9.49 ~21.12 mm,UWL 3} 3.00 ~ 6. 62
mm,LHL 3 3.27 ~9.71 mm,LCL % 6.38 ~12.55
mm,LRL } 2. 75 ~5.77 mm, LRW Jj 3. 09 ~
5.52 mm,LLWL 3} 9. 23 ~13. 73 mm, LWL
5.52 ~11.71 mm, HEVEREA T, &I 252 H0E
T:UHL K 9.89 ~19.89 mm, UCL J 12. 19 ~
24.77 mm,URL 4 2. 66 ~6.44 mm,URW >} 2.21
~4.76 mm,ULWL >} 10.15 ~20.49 mm,UWL >}
3.00 ~6.62 mm,LHL 3 3.24 ~6.71 mm,LCL %
12.19 ~24.77 mm,LRL ¥ 2.33 ~5.26 mm,LRW
$72.02 ~4.93 mm,LLWL 3} 9.08 ~18. 41 mm,
UWL 4 5.25 ~11.71 mm,
2.3 EMSSH

3R BT 6 MBS S R AT £ oy
B, N2 2 Bl MY 0T A BOs b o, LB — 28
TR R R TE 25 45 M Y DTRR R 43 00 O 78 79%

10.17% , Bit 5iik %2 88.97% , UL A5 — FI4E —
T BRI AR 2 AN SRR, 5 —
L5 P 4> 44 ff 5 %7 UHL, UCL, URL , UWL
URW F1 ULWL &S I RURH &5 19 1 A 56 , 284 2 4L
¥ 0.38 LU I, Horh UWL URL ()8t R 50K,
TE0.42 Db, 55— B4 il Ak 2 A A XK
BERER AR B = F 45 UCL il URW IEAH
X,H 5 UCL # fr R4 KT 0.82, 1 5 UHL,
URL .UWL 1 ULWL g 41,3 H'5 URL &
SEREEE M TR G, BT RBGAF] -0.479 2(K 2)

XPFABE N, AR 3 ATEE - R
F B S3 fi RE TE A5 45 K 1 DTk R 43 i S 81,97 %
9.70% , BT Bk E 2 91.64% , K JL 45— FEE —
F RSy BRI AR R T SO B A AR AE . Hodr 55—
F B 4 5 M M AN 1R BT S LHL  LCL | LRL
LWL .LRW I LLWL #84 Jz LUAH 55 1 1E A0 ¢ , 2%
i ZEIAE 0.39 A&, 56— F 4 al A k02 A o
WA XK EERAE . B T F 45 LRL,
LWL A7 SR8 B (1 1EAH G, 9F B 5 LWL #45 R
HiEE 0.61(%K3),
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R2 MREFREARVLACAESSHEIRN S ATENTHE

Tab.2 Loadings of different principal components for 6 morphometric parameters of I. argentinus upper beak

LS Y 543 ¥ principal component

morphologic indices 1 2 3 4 5 6
K3k K LHL 0.406 6 -0.2735 -0.410 8 0.506 4 -0.576 4 0.049 5
TH%EK LCL 0.386 9 0.829 8 0.194 7 0.3425 0.046 9 0.065 1
T LRL 0.390 4 -0.472 9 0.705 4 0.266 5 0.2335 0.028 4
T K LWL 0.426 4 -0.003 9 0.005 3 -0.582'1 -0.154 6 0.674 8
T % LRW 0.429 4 0.044 4 0.078 2 -0.465 -0.245 -0.728 9
T EER LLWL 0.408 0 -0.104 5 -0.538 1 0.013 3 0.726 -0.076 3
Tk R/ % 78.79 10.17 4.77 3.18 2.41 0.64
BT/ % 78.79 88.97 93.75 96.94 99.37 1

R3 MREBFZEARATH6 MESSHRER S AT EMTHKE

Tab.3 Loadings of different principal components for 6 morphometric parameters of I. argentinus lower beak

VST 8,43 43 B principal component

morphologic indices 1 2 3 4 5 6
Fk# K LHL 0.3929 -0.490 3 0.745 4 0.024 8 0.112 6 0.190 6
TH K LCL 0.4175 -0.301 -0.1719 0.065 5 -0.469 6 -0.693 3
F % LRL 0.409 2 0.479 9 0.070 8 0.1827 -0.603 6 0.446 6
THEEK LWL 0.399 2 0.614 1 0.223 1 0.040 3 0.492 7 -0.4115
T % LRW 0.418 8 -0.057 1 -0.298 3 -0.8249 0.103 8 0.202 7
N BE K LLWL 0.411 4 -0.2415 -0.5206 0.528 7 0.3858 0.270 2
o1k R % 81.97 9.7 3.51 1.73 1.63 1.44
BT ER % 81.97 91.68 95.19 96.93 98.56 1

R 35 43 2 AR Bl AR 4E T S A T K
%% UCL ,UHL ., LCL .LHL I 5% if & % UWL .
LWL 0] S AR A S8 &

2.4 FEBMESHEMESE

e RS W E AR A] ANOVA 4>t
S5y, AN [ 1 ) ) o] AR AE T SR f0 A TSR Y
UCL ( Fsy 25 =0. 000 <0.001) , UHL ( Fyy 43, =
0.000 <0.001) .UWL(F,, ,,5, =0.000 <0.001) ,
LCL ( Fy 5, = 0. 000 < 0. 05)  LHL ( F, ,rg =
0.001 6 <0.05) .LWL(F,, ,,,, =0.000 <0.001),
FEINE SR B R FEXEF (P <0.001),
PRI, 4 A [ ) A0F 8 S T e o 228 32 0 A [) i
K 3 PR X £ o AR 25 A R

HERE R AT AR S ey R
A4, ANOVA 25 5L\ 3 : UCL ( Fy g = 0. 000 <
0.001) . UHL ( F, ,,, = 0. 000 < 0.001) . UWL
(Fyy 4500 =0.000 <0.001) \LCL( Fy, ,,, =0.000 <

0.001) \LHL ( F,, 4, =0.001 6 <0.001) LWL
(F 5 3300 =0.000 <0.001) , A [m] P it b 24 B2 [1] 1)
AL AR 0 3 25 5

LSD 45 R FE B, LR A 1 eny UCL,
UHL .LHL LWL 51 Il . IV . V&%, 1% 5NV .V
K, MPES5N VE, VRS VRAEREEER
(P <0.001),fi Il 42 UCL UHL .LHL LWL &
IR U A AFAE 5 22 5% (P >0.05) o PR i &
I 2 UWL A LCL W5 M IV .V, TH5V .
VR MHKEES5NV VR, VEEVRAFEREE2E
5 (P<0.001),1fi T %/ UWL fil LCL 5 1T % .
N5 M P >0.05) RFLERH 2R, MKk
M &, Bl 1 BR324, UCL UHL \UWL |
LHL \LCL 1 LWL (B AR E A Wi 38 i, {H 1 g 2
G UG TS I R, T 9% LA i 38 s
FART OIS o A [ P i s 2 B T PR S AR 1 6 A ff
i SHOE S S H B E AL I E 3 R .
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25 - O BHRK UCL 12 - W"Fﬁ?%{f LCL
® _kkifk UHL 10 B Fk#EK LHL
20 - @ RREK UWL - B TFEK LWL
g s 8r
= N = 6 L
™ 5 10 L g
¥ Mgt .
i .
5+ 2L , .
-, .
0 1 - L - 1 ] 0 L L L | |
I I 111 I 1l 11 % V

R P

sex maturity stage

PR R BJE sex maturity stage

B3 AEEBREAETHREFZEEENMGCRARAXSSHEL

Fig.3 Changes of morphometric parameters of beak for female I. argentinus at different sex maturity stages

Xf M P S K, ANOVA 45 ik . UCL
(F4 97 =0.000 <0.001) UHL ( F,, 15 =0.000 <
0.001) , UWL ( Fig 10e = 0. 000 < 0. 001) , LCL
(Fyy g3 =0.000 <0.001) LHL(F,q ey =0.001 6 <
0.001) LWL ( Fy, .5, =0.000 <0.001) , A [fi] 4 it
JICEAE (1] (1) AR A S A A A 3 25 5

LSD kAT 2 8 A0y« PR IR A T 4%
ff UCL .UHL .UWL LCL .LHL 1 LWL 5V .V
R, 0HE5N VY, MHES5NV . VH, VEEVH

O _BFRK UCL

24 @ F3EK UHL
21 - m FEK UWL

length

K /mm

I 1I 111
PERR BT sex maturity stage

KB /mm

AFAER S 2 22 53 (P <0.001) , 1 5 i U4 T 4%
fy UCL \UHL \UWL LCL .LHL il LWL 5 I 4 .
[ 905 M2 25 M WA A7 A8 5 22 5% (P >
0.05) . BT &, Bl & P4 I i) 72 i %, UCL
UHL . UWL LHL LCL 1 LWL {E#5 75/ Wi 12 fin
EPE AL T % 10 iy 1 Jot 50 S E 2 2088 T i
JEEAR, T2 LA S 8 52 AR XS T4 o AN T i
BT MEVE AR 6 ARSI S S B AL
feanp 4 fros

mFERK LCL

121 & Fkid LHL
10 - 8 FHEK LWL
8 L
=
Bl
4 . " . .
5 L . ., ., .
A, . A, ., .
0 [, 1 - 1 - 1
I 1I I v \Y

AR EE sex maturity stage

B4 TRMEBREAETHARERREEU NI ERARALSSHTN

Fig.4 Changes of morphometric parameters of beak for male I. argentinus at different sex maturity stages

2.5 AERKENARMESHZN

DS O NI = S N Lo S i [ =
ANOVA 2553\ : HCL ( Fyy o3 =0.000 <0.01) |
UHL (F,,,,, =0.000 <0.01) UWL ( Fy, =
0.000 <0.01) .LCL(F,,;, =0.004 7 <0.01) .LHL
(F,s, =0.000 <0.01) LWL ( F,q, ., =0.000 <
0.01)7E 5 A 20 [a] 4 A7 7 W b 35 22 7

LSD 2 43 #7 . XF T M ¥ 4K 9 UCL | UHL |
UWL LCL .LHL #1 LWL, i K41 100 ~ 150 mm
150 ~200 mm 4 201 ~250 mm 251 ~300 mm F

301 ~350 mm Z [f], Il 2 201 ~250 mm 5 251
~300 mm il 301 ~350 mm Z [a], il K 41 251 ~
300 mm F1 301 ~350 mm Z[AJERAETEM B 2% H
(P<0.01), il 41 100 ~150 mm 5 150 ~200
mm Z 8] WA 2 25 7 (P >0.05) o @Ak
W, 0E % R K 19 % W 1% fn, UCL, UHL, UWL |
LCL .LHL FI LWL {# #8 A W7 3 fm, {5 i 4 /) F
200 mm ) £ 5T 50 AN B S B i A R R T
200 mm LA 5 FHCHG fin i BE AR A MEPEAS K 6 > A
JHOE S SEE A S K A R NE 5,
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271 O _R5eK UCL

24 @ ksk#k UCL ™
21 P @3 FRK UWL

101~150 151~200 201~250 251~300 301~350
JAKVERE/mm mantle length

s

14 o F#RE Lo
12 F @ Fk#%EK LHL T
1o L B FRK LWL
g
£ 87
™5 6L
92
[,
4r . .
2 L . . [,
. . [,
0 - 1 - 1 1 1 ]
101~150 151~200 201~250 251~300 301~350

FAKJEE/mm mantle length

MREFREEENFARIAXSSHIGTERKXR

Fig.5 Relationships between main parameters of beak and mantle length for female squid of I. argentines

XF FHEPE AR BEPEREAS dr 3k sy 4 A K4
ANOVA %5 A K : UCL ( Fy5 00 = 0. 000 <
0.01) , UHL ( F,y, ,5s = 0. 000 < 0. 01 ), UWL
(F s 40 =0.000 <0.01) .LCL( F,q (5o =0.004 7 <
0.01) ., LHL ( F,q 2 = 0. 000 < 0. 01 ), LWL
(F 56797 =0.000 <0.01) 7E 4 Al 4 2 5] 34 47 7
ETE TS

LSD i 43 #r: X T M 1 4~ {4 ) UCL | UHL |
UWL . LCL LHL #1 LWL, fli§ £ 24 100 ~ 150 mm
150 ~200 mm 5 201 ~250 mm 251 ~ 300 mm I

25 - o B#HsK UCL T
50 L BLkiK ucL
"= FEK UWL

length
9

KB /mm
=

- 1 N o °
101~150 151~200 201~250 251~300
fA&ER/mm  mantle length

S W

B
301~350

6

301 ~350 mm Z [&], i+ 24 201 ~250 mm 5 251 ~
300 mm £ 301 ~ 350 mm 2 [i], flid 24 251 ~ 300
mm #1301 ~350 mm 2 [B] #fA7F e 3 25 5% (P <
0.01) ,Tfi K41 100 ~ 150 mm 5 150 ~200 mm 2
WA 3 22 5 (P >0.05) . Gk &, b &
JI 4 1 32 7 3 in, UCL \UHL ,UWL |LCL LHL F1
LWL {E#A BB, {3 4 /N F 200 mm B £ [ 550
A RIEESHON NG B, K KT 200 mm
L A5 (38 T i 2 AR AT HEME AN R 6 A £ S
BSEIEZA S I 1 e R 6,

147 m FHRK LCL
@ Fk#%EK LHL
L B FEK LWL

101~150 151~200 201~250 251~300 301~350
A JEE/mm  mantle length

MREFREEENMEARTARSSHITERRKXE

Fig. 6 Relationships between main parameters of beak and mantle length for male squid of I. argentinus

2.6 ARFMESHESTLHSHN
FRIFLEHFRZRKILMBEERK X Z 5%
% W], UHL/UCL., URL/UCL, URW/UCL,
ULWL/UCL . UWL/UCL 7 A [ ¥ 5] . AS [ 1 i
JIG S B RAS () I AL R 3 AN e B 25 R, T
4 W) 4 +5 76 78. 04% . 22. 46% . 17. 28% .
81.41% 23.07% (£ 4) , 7 H. I & i 1 338 Jm 5L
Pl 2 A f2 @ (B 7). [F#£ % F LHL/LCL,
LRL/LCL, LRW/LCL, LLWL/LCL, LWL/LCL
FEAS R ) AN T i s 2 B8 R AN [i] ] 4 20 ]
ANAETE % 22 7, 908 40 3 4E 7 7E 50. 69%
43.31% 41.13% ,144.98% 93. 68% , I It % il

KA L E WA ATE (B 7) o X 15 B 7E BT AR
IENE A KT R A B X SR, BUA
BRI S YR AL

x4 MREBZEARVALEMALLEHENRAES
Tab.4 Mean relation ratios and standard deviation
between different parts for I. argentinus beak
£k b [
content upper beak lower beak

Sk K/HRK HL/CL 0.780 4 £0.026 7 0.506 9 +0.031 1

K /% %% RL/CL
% 58/ 4 58 K RW/CL
i BE K-/ # ¢ & LWL/CL
HEK /K WL/CL

0.224 8 £0.021 9 0.4331+0.029 7
0.172 8 £0.0151 0.4112+0.027 9
0.8141+0.0254 1.4499 +0.065 9
0.2371+0.0191 0.926 8 +0.053 2
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g0 [ o 3K UHL oamns 60r
8 Tk LHL Oy eeg £ N
Y6l ¥ 40t
¥ x ® 0 20
5 40 £ 3
ﬁ T R T 20t
i 20 b & 0l

0 100 200 300 400 0 100 200 300 400
fi#/mm mantle length fi+/mm mantle length
50, g URW 180 o EAUEEK ULWL
x F X | A
£ 40 PFRE LRW g 160 THEK LW 5
K M o120 f )
wo 30T <100
@ E 20 o %I 3 80 © W%oo
= # 60 r
® 0 B 407
20 +
0 100 200 300 400 0 100 200 300 400

Ji¥/mm mantle length

120 ro FEK UWL
100 F x FEK LWL

fi4/mm mantle length

S
2, 80F
KO ol
@1 —
Q 3 40 F
) o AN 5 o
0 100 200 300 400

fiH&/mm  mantle length

7 MREFFEFABEKESERKILEMRERKZEXER

Fig.7 Relationship between ratio of length of each dome to crest length and mantle length of I. argentinus

3 3t

3.1 ARIMIMNBRS

[l HL B 2 2K A S — A, BT AR AE 9 28 f AR
JRCS B SRS o 4R, O HLAE A AR AR AR A
AR H G JE AR FLER EE Sk 5 A R A R R ARy
DA B e Fly BV A A B R L) T b
Sk i 9B B, R S A 0N Sk i R BE
VL, X5 HA Sk AL 2RI A B AT A SR AT
NBFFEIN R 71 W 2 b o A sk o 1 L
AR, TG E I, T B, 0 BE B 78 548 15
WA Y b Sk S IR A, R S A O, Sk i A
R B BB 7 5 5 IR 1) B S A FL AT L, R
SR, Sk 3t A BE S B . AN R AR Sk 2
A IS N ER T 4 22 5 0 O A SR b 2 M
ey R R A T A
3.2 AREIMNEENZ B0

WFFE AW, A [ 1 ) 18] BT AR 2 i 2% A £ o0 5
SMEAZ AT AE 22 57 P, X A fE A BT AR E 3 22 £ R

B R T i TR AE N S
A 9 2 A7 A 0 ) 2 SR, L R A 2 A ik
K A e 336 T S R O A A A 1) A
AN A A AFAE 22 SRR N E R R H i T
B R EE W % 00 A 0T T T 1 S 2k 4 1 T R
BE L4t T R £ R AN 7 A i e
5530 25 B, A [6) A S RS [ K S B T AR 2
VI A TR TN S R B2 R
Wi 25 1 IR 69 3% %7 24, UCL, UHL , UWL  LHL
LCL Fl LWL {5 A s, (B i 1 %% 11
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Effects of individual size on beak morphology of
Illex argentinus in the Southwestern Atlantic Ocean

2

LU Huajie' >, CHEN Xinjun'*"* | LIU Bilin'*”
(1. College of Marine Sciences,Shanghai Ocean University ,Shanghai 201306, China;
2. National Engineering Research Center for Oceanic Fisheries,Shanghai 201306, China;
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Abstract. Beak is one of the most important hard tissues of Cephalopoda which is usually used in fishery
biology and biomass estimation. According to the 2 916 samples of short-fin squid Illex argentinus collected
by Chinese squid jigging vessels from January to March in 2010 in Southwest Atlantic Ocean, the
morphologic parameters were measured and the growth characteristics of beak were studied. The result of
principal component analysis of twelve morphologic indices showed that upper hood length ( UHL) , upper
crest length( UCL) , upper wing length (UWL) , lower hood length ( LHL ) , lower crest length ( LCL ) and
lower wing length( LWL ) could be used to represent the length growth features of beak of each dome, and
the ratios of HL to CL,RL to RL,RW to WL ,LWL/CL and WL/CL could be used as indicators of entire
growth for beak ( upper beak and lower beak ) growth, and the each dome growth, the entire beak growth
impacted by sex,gonad maturity and individual size were analyzed by the analysis of variance( ANOVA ) and
least-significant difference ( LSD ). The results indicated that the UHL, UCL, UWL, LHL, LCL and LWL
were closely related to sex, and for females or males, the UHL, UCL, UWL, LHL, LCL and LWL were
closely related to gonad maturity and mantle length ,however the ratios of HL/CL ,RL/CL,RW/CL, LWL/
CL,WL/CL were nearly constant without changing with sex, gonad maturity or different mantle length with
the ratios of 78.04% ,22.46% ,17.28% ,81.41% and 23. 07% for upper beak and 50. 69% ,43.31% ,
41.13% ,144.98% and 93.68% for lower beak respectively. This study suggested that there are significant
effects of individual size on beak morphology of I. argentinus in the Southwestern Atlantic Ocean.

Key words: Illex argentinus; beak; sex; gonad maturity; size; the Southwestern Atlantic Ocean
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