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Introduction 

In aquatic ecosystems, freshwater molluscs 

have a key component role and they are 

consumed by many fish species and 

vertebrates. In addition, they have an 

importance economically and medicinally. 

Humans use mussels in different ways (e.g. 

food, jewellery, tools, pets). Moreover, they 

play significant role in veterinary and public 

health. Turkey has a rich flora and fauna in 

terms of Bivalvia species as a result of  

 

topographical, hydrographic and 

climatological developments (Altun et al., 

2016; Hacisalihoğlu et al., 2017). Due to their 

filtration abilities, freshwater mussels play an 

important role in improving water quality 

(Coşkun et al., 2019). The order 

Unioniformes includes freshwater mussels 

and 800 species (Bogan, 2008; Yılmaz and 

Barlas, 2016) and Unio pictorum is one of 

these species. In the U. pictorum species, the 

shell is convex, elongated elliptical and 

greenish yellow in color. Its larvae are called 

glochidium and need fish as hosts to 

Abstract 

The study focused on the assessment of some morphometric 

characteristics in freshwater mussel Unio pictorum (Linnaeus, 

1758) from Demirköprü Dam Lake, Manisa province, Turkey. 

Shell length (SL) (mm), shell width (SW) (mm), shell height 

(SH) (mm) and weight (W) (g) were measured in individual. A 

multivariate statistical evaluation was performed to determine 

morphological relationships. Mean of SL, SW, SH and W of U. 

pictorum were determined as 64.92±9.46 mm, 32.32±4.66 mm, 

23.88±3.96 mm and 31.40±13.92 mm, respectively. Principal 

components analysis (PCA) indicated a strong relationship 

between SL, SW and W. 
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complete their development. U. pictorum 

uses the gills of Rhodeus sericeus amarus as 

a host (Demirci Demirbaş, 2016). Kocabaş 

and Kutluyer Kocabaş (2022) reported first 

record and some biometric parameters of 

Unio pictorum (Millet, 1813) from 

Demirköprü Dam Lake. In this study, the 

relationships and differences between species 

and morphometric characteristics of the 

samples from different stations were 

determined with different strategies of 

multivariate analysis of morphometric 

characteristics for interpretation a data base 

in freshwater mussel U. pictorum from 

Demirköprü Dam Lake. 

Materials and Methods 

The representative samples were obtained at 

three sites (38° 39’ 40” N-28° 23’ 29” E, 38° 

40’ 38” N-28° 23’ 55” E, 38° 40’ 47” N-28° 

21’ 40” E). A total of 37 freshwater mussels 

(U. pictorum) were collected from the wild 

population (July, 2022) and washed for 

elimination of encrusted organisms. The shell 

width (SW) (mm), shell length (SL) (mm), 

shell height (SH) (Figure 1) and weight (W) 

(g) were measured using calipers (Figure 2) 

and precision balances in U. pictorum (n: 37).  

 

 

 
Figure 1. a: shell length, b: shell height c: shell width (Akkuş et al., 2019). 

 

 
Figure 2. The measurements of freshwater mussels (U. pictorum) 
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A multivariate statistical evaluation and 

Principal Component Analyses (PCA) were 

performed to determine morphological 

relationships with Statgraphics Centurion 

XV1 (16th version, Virginia, USA) using 

Kaiser-Meyer-Olkin's measure of sampling 

adequacy (KMO) was used to validate the 

usefulness of PCA. The KMO ranges from 

0 to 1 and should be above 0.5 if the 

variables are highly dependent on each 

other and PCA is beneficial. Also, Bartlett's 

test measurement was applied to validate 

the usefulness of PCA. If the data are 

significant (p < 0.001), PCA is useful and 

the variables are highly interdependent. 

Results 

Mean of SL, SW, SH and W of U. pictorum 

were determined as 64.92±9.46 mm, 

32.32±4.66 mm, 23.88±3.96 mm and 

31.40±13.92, respectively. According to 

PCA, there was a strong relationship 

between SL, SW and W (Figure 3). It was 

determined that there is a strong correlation 

between shell length-shell width, shell 

length-weight, shell width-weight and shell 

height-weight (Table 1, Figure 4). 

 

Figure 3. Principal components analysis of variables [Shell length (SL), Shell width (SW), Shell height (SH), 

Weight (W)] 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1.  Correlation matrix among the parameters measured for U. pictorum. 
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 SH SL SW W 

SH  0,7359 0,7534 0,8169 

  -37 -37 -37 

  0 0 0 

SL 0,7359  0,9692 0,9599 

 -37  -37 -37 

 0  0 0 

SW 0,7534 0,9692  0,9594 

 -37 -37  -37 

 0 0  0 

W 0,8169 0,9599 0,9594  

 -37 -37 -37  

 0 0 0  
*This table shows Spearman rank correlations between each pair of variables.  These correlation coefficients range 

between -1 and +1 and measure the strength of the association between the variables.  In contrast to the more 

common Pearson correlations, the Spearman coefficients are computed from the ranks of the data values rather 

than from the values themselves.  Consequently, they are less sensitive to outliers than the Pearson coefficients.  

Also shown in parentheses is the number of pairs of data values used to compute each coefficient.  The third 

number in each location of the table is a P-value which tests the statistical significance of the estimated correlations.  

P-values below 0.05 indicate statistically significant non-zero correlations at the 95.0% confidence level.  The 

following pairs of variables have P-values below 0.05. 

 

Figure 4. Correlation matrix among the parameters measured for U. pictorum. 
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Discussion  

Yalçın (2006) reported the mean weight and 

the shell length as 50.37±1.89 g and 

83.47±1.16 mm for the U. pictorum. 

Keskinbalta (2015) determined the mean 

shell length, width, height and weight of U. 

pictorum as 55.02±0.16 mm, 27.36±0.08 

mm, 18.68±0.67 mm and 20.58±0.27 g, 

respectively, in their study conducted in the 

Karasu Stream of Sinop Province. Kutluyer 

Kocabaş and Kocabaş (2022) reported that 

the mean shell length of individuals in the 

U. pictorum population is 61.02±7.78 mm 

(43.02-77.12 mm), shell width 32.01±4.48 

mm (22.04-40.11 mm), shell height 

17.87±3.43 mm (10.19-26.07 mm) and 

weight 5.19±0.94 (2.38-7.47 g) and 

23.08±2.90 g (17.41-31.39 g). They 

determined the maximum shell length and 

weight as 77.12 mm and 31.39 g. In this 

study, the mean of SL, SW, SH and W of U. 

pictorum were determined as 64.92±9.46 

mm (43.17-83.00 mm), 32.32±4.66 mm 

(22.09-41.00 mm), 23.88±3.96 mm (16.07-

35.12 mm) and 31.40±13.92 g (9.30-63.00 

g), respectively. The data obtained from this 

study are similar to previous studies 

(Yalçın, 2006; Keskinbalta, 2015; Kocabaş 

and Kutluyer Kocabaş, 2022). A decrease of 

water level in Demirköprü Dam Lake has 

adversely affected the living environment 

of mussels, so it is expected that the weight 

values will be small as a result of the 

presence of nutrients and changing water 

parameters in the environment (Akkuş et 

al., 2019 

Bartlett's test and KMO were used to 

validate the usefulness of principal 

components analysis (Principal Component 

Analysis, PCA). Principal component 

analysis was useful in summarizing the 

correlation matrix and Bartlett's test data 

were found to be significant (p = 0.000; p < 

.001). Principal component analysis has 

been found to be useful and the variables 

correlated with each other. Kocabaş and 

Kutluyer Kocabaş (2022) determined that 

there was a strong correlation between Shell 

height (KY), Shell width (KG), Shell length 

(KU) and Weight (A) for U. pictorum. Our 

results are agreed with Kocabaş and 

Kutluyer Kocabaş (2022). 

In conclusion, morphology, and relative 

proportions are highly influenced by a 

variety factors. In addition, the relationships 

between morphometric parameters may 

change depending on the habitat and 

physiological conditions that occur 

especially during the growth, maturation 

and spawning processes, which affect the 

shell calcification mechanisms and may 

cause variation in the shell. U. pictorum 

individuals are useful in preventing 

eutrophication that may occur due to 

excessive nutrient salts entering 

ecosystems, as they feed by filtering the 

water in the lake. The extinction of this 

species from the environment may cause an 

acceleration in its eutrophication and can 

negatively affect other species in the lake. 
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