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The comparative study of intra-specific variations in the various
populations of Clinopodes flavidus (Geophlilomorpha, Geophilidae) in
Alborz Mountain, using geometric morphometrics
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Abstract. The aim of this study was to determine the variations among cephalic plates of individuals in two populations of
Clinopodes flavidus in Alborz Mountains, by means of landmark-based techniques of geometric morphometrics. Therefore,
17 landmarks and semi-landmarks on the coxosternite of poison claw and seven landmarks and semi-landmarks on the
tarsangulum of poison claw were selected using TpsDig2 software. Data of landmarks, after procrust analysis, were
subjected to various multivariate analyses, such as Principle Component Analysis (PCA) and Canonical Variate Analysis
(CVA) by means of PAST and MorphoJ softwares. The results obtained demonstrated that shape variations in coxosternite
were significantly different among various populations (p<0.001). This study revealed the usefulness of landmark-based
geometric morphometrics in the differentiation of various populations of Clinopodes flavidusin Alborz Mountains.
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Fig. 1. The map of sampling sites, the name of each station isindicated in the Table 1.
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Fig. 3. Landmarks and semi-landmarks on forcipule coxosternite (L1-L17).
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Fig. 4. Landmarks and semi-landmarks on right forcipule tarsangulum (L1-L17).
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Table 3. Percentage of variance and Eigenval ues of principal component analysis of forcipule coxosternite in studied samples.
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Table 4. Percentage of variance and Eigenval ues of canonical variate analysis (CVA) of forcipule tarsangulum in studied
samples.

(Eigenvalues) o35 polie  Luib)lyaoyd ez uibly sy
Cv1 \tias YV FYNY
CVv2 \/va YANA FOIY -

s <

3 ~ $ 0109
o (-\i
(‘\"_]/
(o]

'*E 0.05
)]
=
o
Q.
£

O 0001
o
©
e
Q
=

‘= -0.05
o

2 .
-0.10 T T T T 1
-0.10 -0.05 0.00 0.05 010 015
N Principal component 1 (39.91%) -~

o

oo S Bz pglsSilo b wais miwcoy ) ol laadlie Julov loges —A JS
Fig. 8. Diagram of principle component analysis of forcipule tarsangulum based on geometric morphometric.
addlbe 3550 sladiges ;0 o slo Sz podsSilu b (PCA) Lol sloailse Julos 029 polie 5 (il )ly wo)ys —F Jgur

311/¥\


http://dx.doi.org/10.52547/nbr.7.3.304
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.3.11.7
https://system.khu.ac.ir/nbr/article-1-3351-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1399.7.3.11.7 ]

[ DOI: 10.52547/nbr.7.3.304 ]

Zarel & Seifali. Comparison of intra-species variationsin Clinopodes flavidus Clinopodes flavidus islacuses ¢ 4555 (19,8 ©lpeis alie o 5 2

Table 6. Percentage of variance and Eigenvalues of principle component analysis (PCA) of forcipule tarsangulumin
studied samples.
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