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Background and Objectives: Freshwater ecosystems play an important
role in ecological regulation and the conservation of Earth's biodiversity. In
recent years, biodiversity has gained attention as a key indicator for
assessing the health of ecosystems and environmental sustainability.
Freshwater fishes, after amphibians, are the most threatened group of
vertebrates. Freshwater fish communities are influenced by various
bioclimatic parameters. In the Urmia Lake Basin, which is under pressure
due to climate change and human activities, studying biodiversity patterns
in freshwater fish communities is particularly important. This study aims to
analyze the biodiversity patterns of fish in this region and examine the
impacts of bioclimatic parameters on them. The results of this research can
contribute to a better understanding of the status of aquatic ecosystems and
the sustainable management of water resources. In recent years,
biodiversity has been recognized as a key indicator for assessing ecosystem
health and environmental sustainability. The objective of this paper was to
use double principal coordinate analysis to investigate the relationship
between the biodiversity of freshwater fish communities in the Urmia Lake
watershed and bioclimatic parameters. Functional traits of the species were
also included in this analysis.

Materials and Methods: For this study, fish presence data, including
genus, species, and geographic coordinates, were recorded in the rivers of
the Urmia Lake basin, and duplicate data regarding latitude, longitude, and
species were removed. Bioclimatic variables were procured from the
bioclim website. The bioclimatic variables with high Pearson correlation
were eliminated. The functional traits of fish present in the Urmia Lake
basin were extracted from scientific sources, including habitat preferences,
feeding habits, reproductive strategies, migratory patterns, tolerance to
environmental conditions, and life history traits. Data related to bioclimatic
parameters were ranked into five groups to better examine and visualize
changes in fish traits along the gradient of each bioclimatic variable. The
question of whether species distribution is independent of their functional
traits was tested.
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Results: Community ranking through double principal coordinates analysis
at each level of bioclimatic parameters showed significant overlap among
fish communities. In other words, ranking at one level of bioclimatic
parameters yielded results similar to those observed at other ranks of
bioclimatic parameters. The results of the present study indicated that fish
species are distributed similarly along the gradients of bioclimatic
parameters, and their distribution was also independent of their functional
traits.

Conclusion: Bioclimatic parameters have an insignificant role in the
distribution of fish in the Urmia Lake basin, and the terrestrial parameters
present in the Urmia watershed may be responsible for the distribution of
fish in this area.

Cite this article: Shabanloo, Hamed, Poorbagher, Hadi, Eagderi, Soheil. 2025. Assessment of
Biodiversity Pattern in Freshwater Fish Communities of the Urmia Lake Basin: A
Bioclimatic Perspective. Journal of Utilization and Cultivation of Aquatics, 14 (3), 73-89.
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Figure 1. Sampled points () in the Urmia Lake basin after removing duplicate points.
The Urmia Lake is shown in gray in the image.
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Table 1. Bioclimatic parameters used in the present study before assessing collinearity.
All parameters have a resolution of 0.008° by 0.008°.
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Table 3. Identified species in the present study from the Urmia Lake watershed.
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Species name

Abr
Aur
Ape
Aat
Aho
Aul
Bcy
Ccp
Cra
Cau
Cai
Cid
Cca
Gho
Hle
Hmo
Hno
Lmu
Omy
Obg
Oel
Pma
Ppa
Rca
Rpe
Sla
Sql
Stu

Abramis brama
Acanthalburnus urmianus
Alburnoides petrubanarescui
Alburnus atropatenae
Alburnus hohenackeri
Alburnus ulanus
Barbus cyri
Capoeta capoeta
Capoeta razii
Carassius auratus
Carassius gibelio
Ctenopharyngodon idella
Cyprinus carpio
Gambusia holbrooki
Hemiculter leucisculus
Hypophthalmichthys molitrix
Hypophthalmichthys nobilis
Luciobarbus mursa
Oncorhynchus mykiss
Oxynoemacheilus bergianus
Oxynoemacheilus elsae
Paracobitis malapterura
Pseudorashora parva
Rhodeus caspius
Romanogobio persus
Sander lucioperca
Silurus glanis

Squalius turcicus
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Figure 2. Box plot of the bioclimatic parameters used in the present study.
For the full names of the parameters, refer to Table 1.
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Table 4. Eigenvalues and percentage of inertia calculated for the axes of the double principal coordinate analysis.

AX5 Ax4 AX3 Ax2 Ax1l
Ry
0.003618 0.006472 0.008787 0.023180 0.053922 R
Engenvector
.l
3.709 6.636 9.009 23.768 55.288 e
Inertia (%)
d=02
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Figure 3. Position of fish communities after dual principal coordinates analysis.
For the full names of the species, refer to Table 2.
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Figure 4. Community ordination through principal coordinates analysis. Each of the bioclimatic parameters was
categorized into five levels, and the results of community ranking at each level of the bioclimatic parameters are

illustrated. The overlap of the ellipses indicates no difference in the distribution of communities at the levels of the
bioclimatic parameters. For the full names of the bioclimatic variables, refer to Table 1.
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Figure 5. Left panel: Spearman correlation between fish traits. Right panel: Position of species
along the two principal axes grouped by traits.
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