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FIWET 2 NERD T UM SRR BATEE . FAREFA, B — KBRS AE A Y

SHEHRANERERRE, FRERNEEERGWRES LR AEST RREIER TR

K

hESES S977 XEHIFIRFE A

15, 11% (Sepia officinalis Linnaeus, 1758)/&—ffi 245
Y ) VA M M SRS o, A LR AR R P I8 2 1Y
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e AT R, BN, B R AE R RN T AR AR N R
f4) A7 J5E AT AR ok 43 B Sk R 2R TE B R Y b A
(Olson et al, 2007), MAh, XA RSATESFE . @
RUUH | R R Mot o R AR A i 0 B A7 B X
SR ST AR R A N TR B S S Y B AR (O T 4
2014b). RIMT, [ A% T A B A RO B A SR

12, 1 % 4 (Ommastrephes bartramii)(J5 #+45, 2014a;

BRIL4E, 2015), 253z fa(Dosidicus gigas)(H £t 52 4%,
2015, 2016) . A F-VE#8 32 f1(Todarodes pacificu) (7 ik
55, 2012)% o XTSI H R A TSRS E 1o
= NI, ABFFERYE 2015 4E7E 7GR LS 2 W
TSR I ARAT B AR A, X WA S5 SRR A AT 4
BT, FF38 33 A 050 25 U 28 S 5000 L H (B X 2
PR A TIE A | FR A R FAS [ i Al 2
B B B A KR 22 5, IR RS IE S S
O AT INIEA AR R, DA R AR P 2 5 R T 7S
SRS 2E RS SR L LR TR

1 MRS
1.1 FREREMME

L IAEASK IR T 2015 4 rp K™ B2 ml A A
VAR HLIE JE W% Jg 22 B DX T R 3 190 4 b 345 Y
Ak, FEPLREE 983 BB FTfAT REA 208 VR fRiiz
[n] S5 28

1.2 fARSRE

I Sk T 2% R B R 1), SRk
£ T SREAS 898 Xt K B B £ R S EA T G 5 AR
FHEA T5%LBEFEIAY 50 ml E0E

K1 S B S
Fig.1 Common cuttlefish beaks

A: B%i;B: N A: Upper beak; B: Lower beak

1.3 MRF*E

131 A4 FEaE B 2B 2 TP R AU AR
B IR e, X ST A R e, AL

(Mantel length, ML), 145 FIPE R B . 0 A<
FH Rz RGHEAT @RS 3f 2 1 mmo AR HE Lipinski £5(1995)
Rk, BHERBVERST . T, MW, IV, VIt
S, Awrged, 1. TSRS MR B A A,
M. VPR, VI B s (P b 22 i
Je, W R BR R ) A A

132 ARFK &SN E Sl NN = el
R HAMERIE TS B bR R RO £ 5
B Sk 6K AR 12 TR SEE T (] 2),
gE RS A 0.01 mm,

i

=

.4!0

B2 BTSSP A R & (Fang et al, 2014)
Fig.2 Scheme of morphometric measurement for beak
A: Pk#EK UHL; B: BEHZRK UCL; C: EBK URL;
D: LW URW; E: EflEER ULWL; F: E3K UWL;
G: Fk®mKLHL; H: THRKLCL; I. FEK LRL;
J: FHTE LRW; K. FIEER LLWL; L. 3K LWL
A: Upper hood length; B: Upper crest length; C: Upper
rostrum length; D: Upper rostrum width; E: Upper lateral wall
length; F: Upper wing length; G: Lower hood length;

H: Lower crest length; I: Lower rostrum length; J: Lower rostrum
width; K: Lower lateral wall length; L: Lower wing length

133 #KIE 42 A SR A 58 % B Clarke
(1962 1986)IBIFFETT L, mliH5 B 1 ff B i
5k#EKRLHL), BK5HFRERKRLCL), kEkS
HRKMHL/CL), BEK5HRK(WL/CL), BK 5k%
K(WL/HL)FIE K 5 1A (WL/RL) Y HUAE , % 5 5
TEBFRE AT I

Fi BV 3 A A M BSOS S8 E
FAREZE , JFFIH t K50 (AR 545, 2008) 4655 A [F] 1
A HOE S SEN 22 5 o R EARE SR 22 S0t
WWASFERE W, t e, KB ESHEIRL
4, Bi%} UHL/ML , UCL/ML , URL/ML , URW/ML .
ULWL/ML ., UWL/ML ., LHL/ML . LCL/ML ., LRL/ML .
LRW/ML, LLWL/ML il LWL/ML iX 12 EFriEfT
I3

FRMR K 843K 100~150, 150~200, 200~250
F1250~300 mm 4 MK AL, FIH I 22 Hr(ANOVA)
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(Gueorguieva et al, 2004) } £ R (LSD %) (T4
25, 2010) % AS [a] fil < 25 B A [) 4 i 2 2 i) ) Joit 3 4%
WE S B R 22 5 TR 50, DL B A (] R X6 £
Jo A A R

TS A H 32 543 T (Tang et al, 2007), XF 2505
S 12 A DB S SR bR T 0, M3 B
ZETTHRFIE B 70% 00 E A (FR A4, 2015), JFiH6A
BAFEARN) S T35 o FLWR, FIFH R 101 1 325401
B 5 4 3 oy 22 8] 56 Z2 2R b A A 5 A
B AR RN R BRI YISR A SPSS
19.0 AT o

2 #R

2.1 ARSINEBEFE

AR . AR S HL &K, KESh CL
M) 77.11%, LEECFSE, FNBGEREFT ., B,
RL 4535 %] HL Fi1 CL 4 23.76%H1 18.29%, fill BE45
Fak, HiguwmlgMmaREi, WE—EmlE., &
BRI M BE RIS A ISH, WL KF RL, 4 RL ¥
194.28%, {HAHX}T HL F1 CL ABIHE/N, 20%18 HL
F1 CL Y 45.39%F1 34.95%(5% 1),

FEERAE . MARWUN S HL MK E N CL WY
46.04%, BEK, RL 435055 HL F1 CL 1Y 49.97%
Fl 26.63%. MxS5FERAGIC AR WA, MBER b5
AN, HR s G RE B RO B BEEK, 48
LAY 2 £, WL 23 KT HL M RL, 458 HL ()
228.01%, RL f4 476.34%, WL Fl CL #2Y4, & CL
1 103.21%(% 1),

®1 BMARE. THRSKEERNILE

Tab.1 Relative ratios of the upper and lower
beaks of common cuttlefish

A 1% %

Ratio Upper beak Lower beak
Bk 53k 3K RL/HL 0.24+0.03 0.50+0.20
B 5% %K RL/CL 0.18+0.06 0.23+0.08
k@K 5HRK HL/CL 0.77+0.22 0.46+0.06
HEK5HRK WL/CL 0.35+0.12 1.03+£0.12
HE5LERK WL/HL 0.45+0.06 2.28+0.53
HE 5K WL/RL 1.94+0.36 4.76+0.96

2.2 AEMER S AME f BUSRE S FHE LL B

AN [P 5] 5 A A B SOE A AR 22 5 (R 2),
BREWRTE . PR PGS, MEPEMAR R ST
BZRNTFRERTHEGR Do At R5ERN,

45 TUE 25 2 5088 B DU T B 7 FF i FUAS 22 510
S, R IR AR AE M S A SR A S5
e S 2 /N T (P<0.01)0

&2 AREMHNESWMMEARSESSHISE
Tab.2 Average values of morphological parameters
of common cuttlefish beak in both genders

SIS 1 Tk
Morphological index Female (mm) Male (mm)
I3kiEK UHL 19.57+3.01 20.82+4.76
#HEE UCL 25.79+3.93 27.08+5.52
& URL 4.71£0.90 4.84+1.11
B5E URW 4.51£0.75 4.47+1.03
LMREK ULWL 18.50+2.82 19.31+4.93
K UWL 9.05+1.70 9.21£2.16
TkIEK LHL 7.24+1.20 7.78+1.96
TH%EK LCL 15.89+2.26 16.78+3.59
T LRL 3.73+0.80 3.61+0.82
TEFE LRW 4.40+1.00 4.26+1.08
TEEK LLWL 19.96+2.83 20.92+4.85
THEE LWL 16.59+2.67 17.09+3.66

23 MRRAMERHAES BWARAHRSSHHIXR

FEATLE 100~150. 150~200. 200~250 F1 250~
300 mm RS Y LB 4351028 0.3% . 5.76% . 46.01% .
26.1%F11 16.89%., ANOVA 43Hr 0, 15 A A [H]
Al 2L £ T 0 4% T A A A A A B 3 2 5 (P<0.01)
LSD i, BEE AR, 04 £ i
IS SH b W& 3), BTk, o] LAARYE f 5
B P18 8 X 2 O P R B A R A TR R

L TR A O PR AR AR B BRI BV AE T~V I 22
8], Br 5 HE B2 30 1.93%.12.08% .85.51%F11 0.48%
B R IR A e B E T~V 2Z 18], BT HE E 4y
HR 13.39%. 57.82%F1 28.79%., ANOVA JrHr ],
13 WA AR £ TS0 4% T T 25 2 B0FE A T 1 I i o 2
TEAE B % 75 57(P<0.01), LSD /i, fRSIES
SRE P A T ~1V 31 3 35 58 0 (P<0.05) , T 1 B 24
JE VB B SOE AS S 808 2N R E T ~1V 1
(P<0.05).

24 ABRSESSHERSIHRESKIMIXE

X 12 A RS S S EEE R AT A4
Mr, S5 BRGEE 3): 12 DS ERSH R 2 Tk
REIEE] 76.5%, HoA 58— 2 ni o 0 4R 4 XA 5 e 1)
i 2 N840 UHL A LCL; 55 — 3 ik 4 3
e FHT 2 484550 LRL Fil LRW,
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Fig.3 The relationship between mantle length and beak
shape parameters of common cuttlefish
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LA S R R4S 2 B3 e R, S5 AnF
(% 3):

ML=1.56xC,—1.3xC,—21.4 (R*=0.78)

K, ML ALK, C M —FE 155, C
HHEZF AR5 RSN, K 5iX 24 F
A Ao TB) A 2 2R G R (F=1468.13, df=2,
df,=896, P<0.01)., SGUF&5EEI(E 4, K 5), &
FRAATAE S ) AR o Ak B8 5 AR R /N 56 R 2

3 it
31 ABRERMIEE

AWFFE BN, A TR A K R A I sh
K, WBAEE. BT HL/CL 4b, HAH MRS
FEHEAREZ SR T FSIE 1), XATfeRS 9%l

K ¥ Length/mm

ULWL UWL LHL ‘ LCL
FEAZ%( Morphological parameters

40
35 kBl

g 3of @ I

£ 25} NV

8 20f LY
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S
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P4 PERR R 5 S A BUSOE S SR E R
Fig.4 The relationship between morphological parameters
and maturity stage in common cuttlefish beak

AT ALFN T SIS & 384 K (Kear, 1994), [A]A
T, b SFUARX T 00T A S R ISR 43 0 F
Fro b . T49ith, WW/RL FUAE A7 ME 25 K T HoAth
KK A, AT REJE T3 5 A E B —
(RS Y, SO M B SR PRI, 3 s R B
TR, W E SR . Arimoto 5F(1998)
PRk R 2 A TR 25 R R A AR, A e I Y
fE, ZERVEESSE b A A AR AR T A R AR
[vi) b 285 Ay BRS04 R HO A b P REAF AR R Sk, AT DAAE
SRR B S AR o ARG A 2 s s, & B
AT S B B A A R 2 T LA ok ) S AN T
FIRpZE. filan, HATCE 2 (Sepiella japonica) T 5
WL/HL & 1.67+0.28 (XA %%, 2016), % f6/NFEH
T T8V B 3T 9 S5 ) 2.2840.53(F% 1), BUIREE X
(WA S, (HAT RIERHIBIX 2 FhFh 2 07T
[RE , AN RS A AR A B TR — b 2 A ) 1 51 A
MMAES FRHIE S SEAF R R . B brd,
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Tab.3 Results of principal analysis of morphological
index of common cuttlefish beak

ST S L F 43 Principal component
Morphological index 1 2 3
k3K UHL 0.96 -0.12 -0.04
E#H%EK UCL 0.93 -0.21 -0.02
&K URL 0.82 -0.02 -0.03
L% URW 0.53 0.28 0.75
MmEEK ULWL 0.86 —-0.09 -0.02
3K UWL 0.85 0.01  -0.07
Tk LHL 0.86 -0.13 -0.08
THEK LCL 0.94 -0.10 -0.06
Tk LRL 0.41 0.80  —0.39
TS LRW 0.70 0.35 0.19
TEEK LLWL 0.94 -0.09  -0.07
THEEK LWL 0.93 -0.03  -0.02
e LS 68.62 7.87 6.52

Variance contribution (%)

ESAWiE it e
Cumulative variance 68.62 76.5 83.02

contribution (%)

x4 EASHERERELR
Tab.4 Results of regression analysis
WiH B TR TR
Items Coeffi- P Lower  Upper
cients 95% 95%
#EE Intercept 2140 <0.01 -29.49 -13.32
Al >
Fr— Ty 156 <0.01 1.48 1.65
First principle
PPN
R ER 2130 <001  -2.17  —-0.44
Second principle
g 350
o o ®

% 300} 3800k

& 250 ° % ®
K2 ®
= g 2001 . 3
= § 150} °
];5-:: 100+

2

2 sof

o

£ 0 T -

0 50 100 150 200 250 300 350
BRI
Actual manttle length/mm

K5 T o s i 2 ] 1< 5 592 B IR I e
Fig.5 The comparison between actual and predicted mantle
length based on the beak

UHL 1 LCL 7E55 — F i i 4 X B ok, s —
TR, ARHER KM ZE LRL A1 LRW(EE 3). X
5 %5 it A% 22 5 (Ommastrephes  bartramii)( [ + 45,

2015; Jr A%, 2014a)  BTARAE 7 22 £ (11 lex argentinus)
(I 58 25 J O FHAE, 2012) AR, 0 4n oy % %%
(2014a)il it F R HTEE R LB, e fhff SR H 2
AR TR M ) PR A K G B R A R, X 5 5
(A S R ARRL, B SR, bk aztdnl
VE AR B WA B S b, AT RBJE TR AN [H]
P b B 12 AN () G 2R 58 AN [R) (1 T A JES A7
g, MFA NP EEFSFER, XARFTS D
3BT e ARG b A BSOS S 8RR AE AR S 1
BR LA S5, VA AT £ S i & BB S S8 8
e b 2 R FHEME(R 2). K0T RE H T [A) — R0 ) e
AR T I, TR YRR, R
EESHINES .

32 ARSPEK

WFTE s, S NS SRR K H
HORSCDI TR ST 22 ) I i 1 WS A ¥ TR RN
12 WY 52 B0h 4 U 285 2 S (RIVAIT T £ Jo 14
R/NG B E G AR B30 EEE R, Wik, w]
AR 1 0 00 252 MG 3 S AN R B /N (B 5)
TEVE IR AR 5 B WA S S 6 R Y LR e B, 0
i TS B 25 2 RGP IR SCAE T~V 9 (R oR
ISR BSOS T S (B 3), R, PR
SAE N VA A B0 A O SOE 25 2 0 B /N TR
L, —Rh R, al fEAE B I e WM A7 7
LR IR, VIR AT AR AR,
RE/NH =R . XAMBA T T4 )5 i — 2P Bk

33 MRFMEEHIENNER

B, ol 97 I 27 A Ao T E AR AR A
Ko IR PEAG A& PR 43 A L (Hernandez-Lopez et al,
2001). 157 5 PR 17 B A AE X RRUE A 25 0 AT 7E 35X
ST T EAT RIS TR S (Smith et al, 2000) {HXF 51
AIAETE SRR TCTe o) T, VEREZH U A B fRATE K
WIEE, AT LGE AR, AN BSRE AT H i
1% % (Hernandez-Lopez et al, 2001; Raya et al, 1998) ., %
FEiR (Miserez et al, 2007) 5 (2L K 57341 1 73 BT (Garcda,
2003)4 K & BRI HI W 5 BT B i 2 S

BT IR T 5 WA SR I S S BURE . ik
X £ 55 A B Ve R LA B S R T, — e R
AT HEWT AR AE K R B E O JTRI AR S SR AR
BSHE T SRR MM L (B2, A
FEITAF B A BT O REARAE T 1RV I A AR B 4
A, ATRES XTI A R KR, B G SIS
FIENIE o
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The Morphology and Growth Char acteristics of Beaks of European Common
Cuttlefish (Sepia officinalis) in the Coast of West Africa

QU Junyue', LI Jianhua"**", CHEN Peng', CHEN Xinjun"*?, JIN Nan'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai  201306; 2. National Engineering Research Center
for Oceanic Fisheries, Shanghai  201306; 3. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries
Resources, Shanghai Ocean University, Ministry of Education, Shanghai  201306)

Abstract Common cuttlefish (Sepia officinalis) is one of the most important economic and ecological
species in the West African coastal waters. Studying the morphology and growth characteristics of its beak
is beneficial for common cuttlefish’s development and utilization. This study analyzed beak morphological
parameters and their ratios based on the samples collected by the Chinese trawlers in 2015 in coastal
waters of West African Mauritania, and studied the beak growth variations in different mantle length
groups and different gonadal maturity stages. Morphological parameters of beaks were used to estimate
the size of the cuttlefish. The results showed the length ratio indices of the lower beak were not stable, and
that the beak morphological parameters of female were significantly higher than the male after eliminating
the effect of the sample size differences by dividing the mantle length (P<0.01). The ANOVA and the
Least Significant Difference (LSD) analysis showed that morphological parameters of the common
cuttlefish beaks significantly increased with the growth of mantle length (P<0.01) and gonad maturity
stage I[~IV (P<0.01). However, beaks in the gonad maturity stage V were significantly smaller than
those in the previous periods (Il ~IV, P<0.05). Principal component analysis showed that upper hood
length (UHL) and lower crest length (LCL) had the highest loading coefficient in the first principal
component, and that lower rostrum length (LRL) and lower rostrum width (LRW) had the highest loading
coefficient in the second principal component, which can be used for the mantle length estimation. This
study provides basic biology information for the classification and ecological research about common
cuttlefish in the coast of West Africa.

Keywords  Common cuttlefish (Sepia officinalis); Beak; Morphological parameter; Growth characteristics
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