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Tab.1 Distance of landmarks
FE gE EX
1 1-5 7.8
2 1-2 W3 22 48 B R o
3 2-3 AR B RE M EF SRR
4 3-4 BREFINRZRWREL K
5 4-6 BARR
6 6-7 BRI Z AR K
7 7-8 [EEEETENEEEK
8 1-8 EEREYmK
9 11-12 B
10 3-7 THRABINEEEEE TR
11 7-9 BRI AEERBE A K
12 3-9 BEE R ZTHETIRE
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THBR S A K1 R B8 3, R iR M 11
AN A B (E % ELLIOTT 2" 38 1 59 A R 4T
T AL

My = (1) (1)

R M RSB RAE ; M, 2 R K AR 5
B8 L, BRI ERK L, rAERERERKE
EHE; BH b R logM 5 logL, EIAMAIE, It
BB B Shn iR 2 R B AR R, KR AR
W BRSO v B - 0T i SO B e R A A AL
AL e BT 2 S iRk T0 B A 6, B
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ARG B9 11 AT AR AE 3R AT R R 4
Br, BESERSAREMTRE, FRELSE
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Tab.2 Relationship of measured body proportions for two Leiognathus brevirostris stocks
ELA b= e/ % x+SD Ax t V/% AV
FHYL 18.79 ~24.83 21.59+1.22 5.67
1-2/% BT 16.21 ~24.57 22.57+1.61 0.98 2.84 7.12 1.45
FHYL 21.46 ~27.70 24.29 +1.47 6.05
2-3/tK BT 22.77 ~31.51 24.92 +1.67 0.63 1.66 6.70 0.65
FHYL 52.61 ~59.67 55.28+£1.93 3.49
3-4/tkK BT 51.51 ~56.76 54.49 +1.30 0.79 2.01 2.39 1.1
FHIT 5.90 ~7.93 7.19 £0.46 6.33
4-6/tkK BT 6.62 ~10.73 8.14+£0.78 0.95 6.15 9.55 3.2
FHYL 41.65 ~54.35 45.32 +£2.43 5.37
6 -7/tK BT 38.41 ~46.86 43.09 £1.66 2.2 4.50 3.85 1.52
FHYL 31.16 ~42.65 39.49 +2.01 5.10
7-8/tkK BT 37.96 ~45.23 40.20 +1.49 0.71 1.68 3.72 1.38
FHYL 15.31~19.70 17.44 £0.94 5.41
1-8/fkk BT 15.01 ~19.36 17.59 +£1.00 0.15 0.64 5.70 0.29
FHYL 8.35~10.83 9.57+0.62 6.51
1 -12/8K BT 8.98 ~10.47 9.72£0.41 0.1 1.20 4.19 2.32
FHYL 43.27 ~49.14 46.26 +1.25 2.69
3-1/K BT 44.79 ~49.49 47.27 +1.31 1.01 3.29 2.76 0.07
FHYL 22.58 ~30.21 27.45+1.28 4.65
7-9/kK BT 25.91 ~30.07 28.04 +0.87 0.59 2.27 3.10 1.55
FHYL 23.3~26.91 24.97+0.93 3.71
3 -9/t BT 23.97 ~27.36 25.29+0.83 0.32 1.52 3.30 0.41
N EARETEE ; A TERRE T IEE ;1 WS 0 ABREEG A hERRYEE.
R3 N AEEFEFEEIHS S THEFEEE .
Tab.3 Loadings of principal components for .
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3-4 0.497 0.302 Fig.3 Mean shape
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Fig.2 Scatter plots of scores on the first and

second principal component analysis for
two Leiognathus brevirostris stocks
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Tab.4 Relative contribution of each landmark on relative warps

HAR & 1 2 3 4 6 7 8 9 10
TR/ % 0.02 0.10 0.01 0.11 0.02 0.13 0.01 0.02 0.17 0.39
4 eﬁ[j: 4 FAYT. HIAE R TR ILMIE S E T LR
R I s IS 55 F , ROHILF %8 AR T % ] M3k (http ./
x 0 ‘A%‘.‘;j":o . &0 ““ﬂ:ﬁo:gg; life. bio. sunysb. edu/morph) , #2417 £ E K %R,
oo 22 Tl Jr {2 RO BRI R
I e B 3.2 MR HERE
ERI1 EAL AR AR N B BCRB KRR B BT B
5 AMEEERN BN SEE AB9YER . BOOKSTEIN"® 35 i A= ¥y b W] i
(ERSBHHAT 100 {Z) FIHAR A 3 28 (1) L R AE AN, B FL

Fig.5 Scatter plots of relative warp scores

( principal component scores are
enlarged 100 times)
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E6 PHIFIHEITEMEHNNEERE
(BEBMKT 3 EF)
Fig.6 Grid deformation of Leiognathus brevirostris
in Yangjiang and Zhanjiang
( Deformations are enlarged three times)
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Identifying Leiognathus brevirostris stocks by geometric morphometrics

FENG Bo, CHENG Luo-mei
( Fisheries College of Guangdong Ocean University, Zhanjiang 524025, Guangdong, China)

Abstract: Morphology of two Leiognathus brevirostris stocks was analyzed by multivariate and geometric

morphometrics. The first two principal components (76.29% ) could obviously identify two stocks from

Yangjiang and Zhanjiang in principal components analysis by multivariate morphometrics. The first three

principal components (64. 03% ) could also obviously identify two stocks in relative warps anlysis.

Morphology difference was mainly on the head of Leiognathus brevirostris from grid deformation. Compared to

traditional multivariate morphometrics, landmark method avoided uneven and redundant aspects of form, and

allowed graphic reconstruction of shape to investigate minute shape variation among objects of study.

Key words; geometric morphometrics; landmark methods; multivariate morphometrics
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