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Geometric and morphometric analysis of fish scales
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Seyedeh Narjes Tabatabei *, Soheil Eagderi **, Iraj Hashemzadeh Segherloo 2
and Asghar Abdoli

! Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran
2 Department of Fisheries and Environmental Sciences, Faculty of Natural Resources and Earth Sciences,
Shahrekord University, Shahrekord, Iran
* Department of Biodiversity and Ecosystem Management, Environmental Sciences Research Center,
Shahid Beheshti University, Tehran, Iran

Abstract

Using fish scale to identity species and population is a rapid, safe and low cost method.
Hence, this study was carried out to investigate the possibility of using geometric and
morphometric methods in fish scales for rapid identification of species and populations and
compare the efficiency of applying few and/or high number of landmark points. For this
purpose, scales of one population of Luciobarbus capito, four populations of Alburnoides
eichwaldii and two populations of Rutilus frisii kutum, all belonging to cyprinid family, were
examined. On two-dimensional images of the scales 7 and 23 landmark points were digitized
in two separate times using TpsDig2, respectively. Landmark data after generalized
procrustes analysis were analyzed using Principal Component Analysis (PCA), Canonical
Variate Analysis (CVA) and Cluster Analysis. The results of both methods (using 7 and 23
landmark points) showed significant differences of the shape of scales among the three
species studied (P<0.001), but no significant differences among their populations (P>0.05).
The results also showed that few number of landmarks could display the differences between
scale shapes. According to the results of this study, it could be stated that the scale of each
species had unique shape patterns which could be utilized as a species identification key.

Key words: Landmark-based morphometrics, Scale shape, Kutum fish, Bulatmai barbel,
Riffle minnow
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