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Fig. 1- Location of the Lar National Park, Lar Lake and Dalichay River. The red circle denotes sampling locality in Dalichay
River and the red hyphen denotes the physical barrier in the mouth of the river
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Introduction: The Lar National Park is probably the best habitat for Salmo caspius in Iran. In other habitats
located in Iran, the species has been threatened by different factors including habitat destruction, pollution,
sand removal from the riverbed, dam construction, introduction of exotic species, over-fishing, and other
human-mediated changes. Dalicahy River, as one of the major habitats of S. caspius, is ecologically different
from other rivers in the Lar National Park. In this study, we assessed genetic differences (by applying next-
generation sequencing) of S. caspius in Dalichay River and Lar Lake, considering an impassable barrier in the
mouth of Dalichay River.

Material and methods: In this study, fin clips were collected from electrofished specimens from the Dalichay
River and fish caught by anglers from the Lake. DNA extraction was performed using the saline extraction
method with additional treatment with RNAse to degrade RNA molecules. To compare fish from Dalichay
River and the Lar Lake, next-generation sequencing was used. Analyses including principal components
analysis (PCA) and Admixture, in addition to the calculation of genetic differentiation (Fs) were used to
compare the studied populations.
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Results and discussion: According to the results of the principal components analysis (PCA), fish from the
Dalichay River and the Lake were separated clearly along the first PC axis (25.11% of variation). However,
they were overlapped along other PCs. The results of Admixture analysis showed that Dalichay and Lake fish
were always represented with different admixture clusters with little contribution from one another.
Additionally, the genetic differentiation between Dalichay and the Lake was significant. The reason for this
differentiation may be the existence of a physical barrier in the mouth of Dalichay that blocks the path for
migration from Dalichay to the Lake and vice versa. On the other hand, it is possible that the fish in Dalichay
were resident and did not show any preference for migration to the Lake. The residency behavior may appear
as a result of the low density of fish and satisfaction of biological and habitat-related needs of the fish and
hence no need for migration.

Conclusion: Overall, the results of this study showed that the fish in the Dalichay River and the Lake differ in
their genetic composition and were significantly differentiated from one another. In any case, the high
differentiation of the fish in the Dalichay River and their isolation, in addition to the inability of fish from the
Lake and other rivers in the Lar National Park to migrate to Dalichay, necessitates taking better management
approaches.

Keywords: Next-generation sequencing, Genetic differentiation, Physical barrier, Salmo caspius
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