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Tab.1 Basic biological information for different cephalopod species

e e AL i K SE AR5 3 PRI
Family Species Number/ & Mantle length range/mm Body mass range/g  Sex maturity stage
13 R M RA 2, Uroteuthis duvauceli 100 41 ~120 7 ~58 Im~N
Loliginidae i [E A 58, Loligo chinensis 69 120 ~250 69 ~529 I~V
Jey iy N FEBE S, Sepia pharaonic 50 98 ~133 90 ~241 n-~WN
Sepiidae Bl 0 Sepia kobiensis 100 55 ~94 23 ~74 I ~11
g ah KM Octopus ocellatus 150 36 ~90 44 ~198 I ~11
Octopodidae KW Octopus variabilis 41 29 ~102 12 ~209 I~V
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Lower beak

E1 fRIESNEETE
Fig.1 Scheme of morphometric measurements of beak

R2 KREEBEBEFERSMANKESMARRESE

Tab.2 Beak morphometrics of Loligo chinensis and Uroteuthis duvauceli in East China Sea and Yellow Sea

Y8 + brifE 2= Mean = SD

ZH [ 12 T, Loligo chinensis MR L, Uroteuthis duvauceli

Paraneter bRl PRt Kbt Bt
Non standardization/mm Standardization Non standardization/mm Standardization
3k UHL 11.70 £3. 15 0.07 £0.010 6.77 £1.35 0.08 £0.010
FHRK UCL 15.87 £5.50 0.09 +£0.020 9.99 +1.81 0.12 +£0.020
K URL 3.13£0.41 0.02 +0.001 2.38 £0.11 0.03 £0.001
W58 URW 2.82+0.38 0.02 £0.001 1.87 £0.05 0.02 £0.001
EfjEER: ULWL 12.39 +3.35 0.07 £0.010 7.61 £0.89 0.09 £0.010
FEEK UWL 4.84 +0.82 0.03 +0.001 3.33£0.26 0.04 +£0.001
Tk K LHL 4.56 £0.75 0.03 £0.001 2.81+£0.12 0.03 £0.001
TH%EK LCL 9.45 +1.22 0.05 +£0.010 5.47 £0.72 0.06 £0.010
T K LRL 3.12£0.14 0.02 +0.001 2.08 £0.04 0.02 +0.001
TG LRW 3.79 £0.20 0.02 +£0.001 2.11 £0.03 0.02 +0.001
mEE K LLWL 10.61 £2.17 0.06 £0.010 6.89 £1.34 0.07 £0.010
THEEK LWL 7.46 +1.71 0.04 £0.004 4.44 £0.46 0.05 +0.006
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Tab.3 Beak morphometrics of Sepia pharaonic and Sepia kobiensis in East China Sea and Yellow Sea

PIE + FrifEZE Mean = SD

S R, Sepia pharaonic 08, Sepia kobiensis
Parameter R bt R bt

Non standardization/mm Standardization Non standardization/mm Standardization

I3k 35K UHL 12.20 £3.47 0.10 £0.010 9.15+1.85 0.12 £0.010
5K UCL 16.16 £4.90 0.13 £0.020 11.62 +4.01 0.16 £0.020
K WURL 3.72+£0.44 0.03 +0.001 2.65+0.33 0.04 +0.002
W58 URW 3.07 £0.38 0.03 £0.001 2.72 +0.31 0.04 £0.002
F A EE K ULWL 13.27 £2.35 0.11 £0.010 9.03 +0.85 0.12 £0.010
K UWL 5.30 +£0.87 0.05 +£0.010 3.93 +0.56 0.05 +£0.010
Tk LHL 5.06 £0.49 0.04 +0.010 3.29 +0.18 0.04 +0.002
THEK LCL 9.88 +1.07 0.09 £0.010 6.92 +0.74 0.09 £0.010
T LRL 2.96 £0.34 0.03 £0.001 2.24 +0.25 0.03 £0.001
TS LRW 3.31+0.48 0.03 +0.001 2.83 +0.28 0.04 +£0.001
FEE K LLWL 12.36 +1.37 0.11 £0.010 8.52+0.79 0.12 +0.010
T#EK LWL 9.23 +1.86 0.08 £0.010 6.80 +0.81 0.09 £0.010

R4 KR EBBERKENGHEARAESE

Tab.4 Beak morphometrics of Octopus variabili and Octopus ocellatus in East China Sea and Yellow Sea

YI{H + brifE 2= Mean = SD

S8 KW Octopus variabilis S0 Octopus ocellatus
Parameter FARUEAL FrifEAL FArELL FrifEfl

Non standardization/mm Standardization Non standardization/mm Standardization

3k UHL 2.53+0.47 0.04 +0.001 3.01 £0.42 0.04 +0.001
FHERK UCL 8.10 £1.90 0.12 £0.010 8.19+1.85 0.13 +£0.020
WK URL 1.60 +£0.24 0.02 £0.001 1.54 £0.30 0.03 £0.001
5 URW 2.00 +0.38 0.03 £0.001 2.11 +£0.34 0.04 £0.002
EfjEER: ULWL 6.60 +1.35 0.09 +0.010 6.90 +0.98 0.10 +0.010
FEEK UWL 2.08 £0.37 0.03 +0.001 2.45+0.32 0.04 +£0.003
Tk K LHL 2.09 £0.39 0.03 +£0.001 2.47 £0.40 0.04 +£0.002
THRK LCL 4.84+1.07 0.07 £0.010 5.50+1.20 0.08 £0.010
Tk LRL 1.40 £0.14 0.02 +0.001 1.60 £0.18 0.02 +0.001
TETE LRW 1.96 £0.28 0.03 £0.001 2.43 £0.58 0.04 £0.001
FmEE K LLWL 6.88+1.24 0.10 £0.010 6.91 £1.29 0.10 +£0.010
THEEK LWL 4.00+0.92 0.06 +0.005 4.51+1.02 0.07 £0.004

x5 IMRLBEARFDKERTG AN FER
Tab.5 Summary of stepwise discriminant analysis showing the order

of variables to entry for the 3 families in beak morphometrics

F50 255 AP i Wilk’ s A Sl F it B A1 A i 2
Discrimination step Variable Wilk’ s X Statistical F quantity ~ Degree 1 of freedom  Degree 2 of freedom
1 ki UHL 0.281 602.700 2 470.000
2 THRK LCL 0. 140 391.416 4 938. 000
3 THEK LWL 0.099 340.153 6 936.000
4 5K UCL 0.079 298.984 8 934.000
5 T mEE K LLWL 0.068 262.970 10 932.000
6 9 URW 0.064 228.942 12 930. 000
7 T LRL 0. 060 204. 494 14 928.000
8 T 5 LRW 0.056 185.811 16 926. 000
9 3K UWL 0.055 168.292 18 924.000
10 b AijEE K ULWL 0.053 153.916 20 922.000

http: //www. shhydxxb. com



33 TR T B AR B S JERBEEH 369

F6 ETLEAEARTRBEIREAIFEF A AL ThZ

Tab.6 The successful discrimination rate for the 3 families in beak morphometrics

B B Th %R SR REAS S Successful discrimination number/ &
Pty Successful 16 5 BFT P e [T
discrimination rate/ % Loliginidae Octopodidae Sepiidae Number
1 SR Loliginidae 86.3 139 1 21 161
W%} Octopodidae 100.0 0 178 0 178
5 R} Sepiidae 91.0 11 1 122 134
s LAl Loliginidae 2.3 ETHRAELBIENHA S5
o if§R}0ctopodidae « . B
x '%mﬂsepﬁdae wx x o3k B2 FR o B, B S AE 12 4 R B S A

HEARE i e 7 S H TR 89 #0500 53 8t 430
& ks K/l UHL/ML | 58/ il & URW/
ML, F &R K/ LCL/ML | F B K/ il LRL/
ML, & Bk % /Eﬂk LRW/ML, T ] B £/ fif &
S 1 =2 0 7 4 6 LLWL/ML. F 3 K/ & LWL/ML, # 4

HRER Function 1 Wilk™s A(2£7) BT ELE B, |- %3 K/ K UHL/
ML, F fill B /i & LLWL/ML, T 3 K/fi K
LWL/ML BTk 1 26 KR 22 5o 1Bk 0 340 70
YiZ it i, o 100% 5 SRR, R 97. 0% 5+
L AR B P 2 Ik, o 96.9% o 3 B
H ] 3k 98. 1% (2 8,81 3)

6
4
2
0
-2

-4

%J;;u&;ﬁzz Function 2

2 3B REBRIMRBEE
FIR T B R E R E
Fig.2 Canonical discriminant plots of initial beak

morphometric variables for 3 families

RT IMMABREARIREZSHNIHER
Tab.7 Summary of stepwise discriminant analysis showing the order

of variables to entry for the 3 families in beak morphometrics

F A H Ap Wilk” s X it F Bl 2
Discrimination step Variable Wilk’ s A Statistical F quantity Degree 1 of freedom Degree 2 of freedom
1 E3kaE K/ K UHL/ML 0.138 1 464.994 2 470. 000
2 T EE K/l LLWL/ML 0.034 1 042.369 4 938.000
3 TERK/EK LWL/ML 0.028 778. 868 6 936.000
4 THREK/K LCL/ML 0.025 626.473 8 934.000
5 T/ K LRL/ML 0.023 520.202 10 932.000
6 T ETE/ I LRW/ML 0.022 444.713 12 930. 000
7 W 5E/ M+ URW/ML 0.022 385.484 14 928. 000

£8  ETLELAFIIRENL BRI R EH 5 A Th 2

Tab.8 The successful discrimination rate for the 3 families in beak morphometrics

A B RES JRIHA S I REAS S Successful discrimination number/ &
s Successful o 14 B e e [
: discrimination rate/% Loliginidae Octopodidae Sepiidae Number
0 Z R Loliginidae 96.9 156 1 4 161
AL Octopodidae 100.0 0 178 0 178
Bl Sepiidae 97.0 4 0 130 134
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Fig.3 Canonical discriminant plots of standardized

beak morphometric variables for 3 families
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Abstract; Cephalopod beak has a stable structure, and it is a good material for species identification.
According to the six species of cephalopod samples ( Loligo chinensis, Uroteuthis duvauceli, Sepia pharaonic,
Sepia kobiensts , Octopus ocellatus and Octopus variabilis) caught from East China Sea and Yellow Sea, the
beak morphometrics are measured, discriminant analysis is made at family level, the results are compared
between non standardization data and standardization data. The results showed that non standardization beak
morphometrics of Loligo chinensis and Sepia pharaonic is bigger than Uroteuthis duvauceli and Sepia kobiensis ,
respectively, but the results are reversed after standardization data. Beak morphometrics of Octopus ocellatus is
biggger than Octopus variabilis for both non standardization data and standardization data. Ten non
standardization beak morphometrics were selected for the final discriminant analysis, and upper hood length
(UHL) , lower crest length( LCL) , lower wing length ( LWL) contribute most to the morphological variation,
total successful discriminant rate is 92. 8% for the three families; seven standardization beak morphometrics
were selected for the final discriminant analysis, and upper hood length/mantle length ( UHL/ML) , lower
crest length/mantle length (LCL/ML) , lower wing length/mantle length (LWL/ML) contribute most to the
morphological variation, and total successful discriminant rate is 98. 1% for the three families. In conclusion,
it can effectively improve the discriminant rate after data standardization for beak morphometrics.
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