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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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Fig. 2. Fusiform and slender body shapes of the Blind Cave barb. A. From right to left: slender non-disc form, fusiform

non-disc form, non-disc form with oblique snout, and disc bearing form with a slender body shape. B. the non-disc (B1)
and disc bearing cave barbs with slender body form (B2) and the non-disc form with a fusiform body shape (B3).

00050

=

@)
G. typhlops

1l

. lorestanensis

G. gymnothorax

laasls LS 5 syzse slael (COT) S amly s oS ps Ssmes 05 57 sleil 5h cim BOA sl o0l sy (Soleod Glonll 0S50 = ¥ S8

G. sloaisS 4 slaio ol 3l eaiasylis cud i 4,65 Glale 8,50 40 (6 S 5 apis glo Jdaine oied J1S5 Ve e b oo dwloee Oyt ol o
slaailzog, 4 gl o3l saimoylis i i 4 je,8 5 obew o it G. @YMNOthOrax 455 5,50 13 5 005 G. lovestanensis 4 typhlops

A S gl g S w8l 0uiS g sl ol Bl ol saies ylis a4 ohew g Gk plgd alis 30 5 a5 S
Fig. 3. Neighbour-Joining phylogram reconstructed for a 558 bp 5' end of Cytochrome oxidase subunit I (COI).The
values beside 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.

Seop abiS o lopl St Lido b 5 gl oo naz
lass> JUdl Jyame Hlsn | lap] wils a8 o ysb 4y cul
490 Ol & adS o oyl Side o ey sabol
AL A g P s Sldlle aieils (B8 cpl aul Laadls
lagl (St Laly) 5 438 ol slacmes STy 5l (55580
okele G. gymnothorax sl sbigeez S, ol
S Dglite (Se) S 90 o 5 oy SG o 58S
ol Bcases olas saiaslis Wilgs o sl ol (F D)
ol piele Ll Bl (o) dgaome ol ;o 43S 9o

59 0alioly 4s% 90 Al ) A gl b s (g, iz plas

5/6

9 3 Cond (ST eSS ) (Seon on S lgiees
oy Az 50 o IS0l Yoz 0l oL Q—l " 4.7:3] 9y
Ol il oot syl o138 il Cusgasme baylyd jo g sles! jo
5 Slos Sus LL3,I L alal, o o slo,li5 b oonlie
Hashemzadeh ) o )ls cislhe 458 slale (goies, Cuxdg
(Segherloo et al., 2012a; Farashi et al., 2014
Sodiged iz ;o 1) (Gl (rizred (S S S i S
B g i e g a5 sbeailbog, G gymnothorax
J58) b aSgie (oulido il Condg (39 OLSy p ogdle
Loyl ool lacesex (ol (o9 oS5 o9 GLuSe (F


http://dx.doi.org/10.29252/nbr.7.1.1
https://dor.isc.ac/dor/20.1001.1.24236330.1399.7.1.5.7
https://nbr.khu.ac.ir/article-1-3118-en.html

[ Downloaded from nbr.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24236330.1399.7.1.5.7 ]

[ DOI: 10.29252/nbr.7.1.1]

Hashemzadeh et al. The relationships of Lorestan cave barbs and Garra gymnothorax

ELlS alo g liw ) e )58 lale Lls )| o S g oaljpils

G. lorestanensis

G. typhlops

G. gymnothorax
Karkheh Sezar

100%

0% ———

80% +——— —

70% - ———

60%

s0% ———

o

30% +H————

20% ——

1% -

0% +

el S (S S 5 o )0 eaimo Gl jloged (50508 jemme gz 950 SLBAIged (SH S jloged —F JSU
Fig. 4. Admixture graph of the analyzed specimens. The vertical bars denote the percentage of ancestry of each

individual.

&
100

—

S —

‘E —°  G.ophlops
—

100

100
53

0.00020

L —

G. lorestanensis

s e
[ ]
[ ]
= ]
——— G. gymnothorax
]
]
—

b oid dralins o yinds culpd asls LS 5 ez se slasl 5l iz OFYAF Jsb ay agif Jlsi sl o0 s yi (oSalood 3ol 6,151 =8 S

G. lorestanensis 5 G. typhlops slaaisS 4 slaie ol 3l saimsylis ol 5 4y 455 lble 5,50 48 (5 aS 3 5 b gloJubaius aiiwn STV e -
0 ol g A plgd A 30 g 45,5 slaailiog, 4 slaie ol 3l oaues lis i 5 4 3o 8 g obew sla ibaiae G QVIMNOLROFAX 4565 3 )90 15 g 009

s Seasd ghls 5 Seuus w8l ouiS a6l ol B ol snis lis s

Fig. 5. Neighbour-Joining phylogram reconstructed for a 563840 bp concatenated genomic sequence. The values beside
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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