[ Downloaded from nbr.khu.ac.ir on 2025-11-30 ]

[ DOR: 20.1001.1.24236330.1399.7.1.5.7 ]

[ DOI: 10.29252/nbr.7.1.1]

Nova Biologica Reperta 7(1): 1-8 (2020) ) Pole 30 g sdadl
Print ISSN: 2423-6330/Online ISSN: 2476-7115 (WWADA N Dlmido ) ojled oV
https://nbr.khu.ac.ir; Kharazmi University Press; DOI: 10.29252/nbr.7.1.1 I o&sls Lt

9 (Garra lorestanensis g Garra thyphlops) :tus ) ;& 195 Lol bLS,l oy
45,5 g 30 sasgs o (Garra gymnothorax) ¢85 ol gbeares

T sy LT ) Yo .Y . Vo .
P65 gl 5T el e (o2 W Lo T (o bbb (e 5 i gl s 00l plle 7

pole uSimyhy ctumpsST o pda 5 (S €95 09,5 0l 0,5 b 0,5 e oSS (e psle 5 (oreal alie 0uSASlS s Lo g DD 095

ISLIS ccSe o JgY oSty « aanlidiians 5 9,5 sl eyl ) ey ) Lol a3 e lin IS o 1ol T 5l e g5 e s e olKtils ¢ Lasone

ihashem@nres.sku.ac.ir «g) jaw ooljpile z ) :olilKe Jgtme

Al &yglome jo cawl a8 F 13 IS sl b gladlaie jo e aildog, Oyglxe jo 30 09, adsm jo liwy) 455 Hlale Cas )y e e 00
Slaslie cpl oS wald ) ol alie J2bo a4 1) slailsog, lals 55,5 ) cunl (Sow a5 3 )5 3925 plbdeiz ailsog, 0,8 slao,les ;o 5w
Sy3lse i |, Garra lorestanensis § Garra typhlops ,s8 oLale g 5w 4555, Garra gymnothorax :Lale o 13 5>l abal) Jlzs|
O om0 sl lial (s ga shisS Canl San oadol onisid £o el odalive LB s KO 935 isS 12 9550 40 505 ldle cra jo cpl yogdle
5 a5 sy 5 Sy 9m Sl Goly i anllae il 55 Bl 1 e e ik slo iy 2 @Sl (e Ll 5 (o3 b 5 w5l ol
5 00utS gyl JSal g ISs (Ses JIal sas co lis bt el sads solaiwl sz Jud (g5 eand 5 (COD) G amly s 5lonsT oy S giw o5
Ohtle 0555 S 3 dunlie gl Cpizman A3yl S35 LU0 g o)f 5 pei5 oS 5 Lk 5| G lorestanensis 5 G. typhlops slaaisS Sgo e
4 G. gymnothorax 55 i (3o, ¥ 5l jeS) (oS jlaws (S55 35a Vet sd o (ylis a3 5 4 50 sleailsy, G. gymnothorax als 4 558
oy byl b Gl 5 9955 sl T Foml )85l 4 |y Gimb plale o (S5 3585 onl pls wls 0)ls 0929 G. typhlops 5 ale

Bl Cond g

255 oo Sl (i 5in 535 s b b 5SS £55 o35 S 5 530S 003l

The analysis of the relationship between Lorestan cave barbs (Garra
typhlops and Garra lorestanensis) and Garra gymnothorax populations
in Dez and Karkheh River drainages

Iraj Hashemzadeh Segherloo!, Seyedeh Narjes Tabatabaei?, Nabiallah Ghaed Rahmati?,

Mohsen Amiri® & Louis Bernatchez*

'Department of Fisheries and Environmental Sciences, Faculty of Natural Resources and Earth Sciences, Shahr-e-Kord
University, Shahr-e-Kord, Iran; 2Department of Biodiversity and Ecosystem Management, Environmental sciences
Research Institute, Shahid Beheshti University, Tehran, Iran; *Lorestan Province Department of Environment,
Khoramabad, Iran; “Department of Biology, Laval University, Quebec, Canada
Correspondent author: Iraj Hashemzadeh Segherloo, ihashem@sku.ac.ir

Abstract. The cave barb habitat is located in a Karst formation along the Sezar River. The springs on the walls of the
Sezar River valley may provide a means for fish in surface waters to penetrate into the underground waters. These
observations propose the probability for a migratory relationship between Garra gymnothorax in the Sezar River and
the cave barbs (Garra typhlops and Garra lorestanensis). In addition, a variety of different body shapes including
fusiform and slender body forms are observed among the cave fish. This phenotypical variation may be a sign of an
unknown genetic diversity or could be attributed to the variable environmental conditions in different parts of the
subterranean habitat. To clarify the situation, we used the sequences of mtDNA cytochrome oxidase subunit I and next
generation sequencing method. The results showed that the fusiform and slender body shapes of G. typhlops and G.
lorestanensis were not different with regard to their mtDNA and genomic compositions. Moreover, the analysis of the genomic
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their mtDNA and genomic compositions. Moreover, the analysis of the genomic showed that a limited level of gene flow
(less than 3%) from G. gymnothorax probably existed in G. thyphlops. The low level of gene flow may be related to the
lower fitness and adaptability of the surface dwelling fish to the subterranean life conditions.
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Fig. 1. Distribution map of sampling localities in the Dez and Karkheh River drainages. The black points denote the
sampling localities for G. gymnothorax and the red point denotes the cave barb locality.
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the branches are bootstrap supports calculated using 1000 bootstrap replicates. The white and gray rectangles denote G.
typhlops and G. lorestanensis individuals, respectively; and the black and red rectangles denote G. gymnothorax

individuals from Karkheh and Dez Rivers, respectively.
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