(DOI): 10.22092/1SFJ.2024.131260 YY(V) ov—14 Ol edlad sale alas

b g 39— (ole Ao
439, 49 (Squalius namak) (slaldg 5 dwiw Bl ol § wuw glao axfliae
Sod 42l 30 3 0T 4dg> (sl20 2

P P P PN L] I WWINAN PPN P TS =

* soheil.eagderi@ut.ac.ir

Q‘J:“ <G)S ;O‘).@: bm‘é ;u.!:\:h‘a @L.\.A QJS-A-:ZI:"J ‘QN:\-A—Z OJ;_\

VEY 085008 1ol Ll VE-Y aloye by 5,6

oS>

b 53 pls Glae B wliag) o (Squalius namak) L;lu\»),wgm Ko oﬁmuwﬁ Cua b ol adlls
oK Sheslamal LT claiigos,l s sl 8 wlng,y w3 e\g._w.;l VY skl gl rl;u\ K 4=l
A et S bl W Obale Slsls ed ek .23 S 13 6)"’)’“)“"’ 3o S s a S b Sl
R P DU S JC IO SR PP PRTP R AP NG SN S DY FER S QIO L Y
S ia ST Gas ia SA e s 5 slre i Sltag, > S nAMAK (ol oKy o S sllas s
2 e s S5 £Y v (EC) ugrﬁn Jaa uslie LS sle am s VYT OT los walh u 2 V/Y-V/E OL
(TDS)J,i»ub;lyy‘ﬂj,r;&,«/\/u/\/f (DO) Jshes &3ST VIV =V/A GVIVE s PH sslis e Sl
VoA Lo o Sl gl et s /0= \/fww@u\/r Ve /9,“,,&“@}“4,@‘;,,(;6@9» —fe
w,im@uukf,lw‘,puwmﬁ ;y,.Jﬂ:;L;J JASE /VJ{ULM},.JJJ(,;L;J\/ XY O e
p93 slao Kol & el S s ol 5,8 e 150 o3 sl=sg, s S. namak b sl (HSI) oL
(S sk a8 sl Ol C’LJGC}WJJ Kss s, oYL u"“&"‘”J S slas 51 (HSI=/vs) (’JLP'}(HSI_ /AY)
woarg bl syt il daw bl LSJ"“")"‘ oo sllaa ‘&L{.MU duéjjjb)' o b altag,
&Mia.gay.a)laﬁ‘upjc—of}wtgl:-ojswbgjuk.mduufj}pﬂw&duldu@wmml sy glaasl
B Majljeﬁbmbd W;l Jsélmbaj)mgabw.{lj @ly@cx}w@mBAJJWJCLmJI‘M
J\ngf}bmulydadb-ojs wb-sﬁjpm}fdlegﬁbu} d\j&b}w_ﬁwuu‘-\ﬁ\dfwﬂcjjd‘
39,9 ‘_;rfjb- (ol pesdhe 58 o il Blssg, s Sl asle 5 b C\N‘j Gl gy sy LAl C._:lyn Sl
byl 5y 03 lea L3655 alssss ol @ GosnenT sl 5 il 5 s sed L b slaonlal

cils dals globis gy diw ol e 5l Olale 5458

Slyis Ol by sy @WilBdgy (oye @iy, ses Squalius namak sguls s

e s

MCopyright: © 2023 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed

under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

oY


https://creativecommons.org/license

e i AL Ky cans sllas dalllas

SoKaa s ol g2l

oL, g Ahmadzadeh «(Y+10) 1,50 3 Zamani
L aS wilosls Las (Y- YY) Ko g Eagderi 4 (Y- 1Y)
Sl eliz 5 38 05 5 laaisS (sl sllas ol Lol
Bl s 55 ladisS Sl gl o5l 5l olgiee <]
(Vinagre et al., 2006) sgei (s 5 gl

oS ol Ldos Il CHSD oK cngllas a3l
oS5 ln @bt ladisS ma i ooyl ¢l
) Cnslhe slo Jow 098 oo ookl b s
Sl 0 g0 ool 5 Lol 13 5l slac gazme s 2(HSM)
(Lietal., 2009) 4,5 oo ;3 oolitul 5,50 dilain ;o
9 00l bl sy solis] slass da Jow ! o
Ol 5l Bae 0gh e dlre ol Cungllas (a3Ls
Y)Y S U slolStan] parns Wilgs oo Slalllas
(Brooks, 1997) (+-+/¥) swl g (+/¥=+/¥) Lugie
Oyt 2 GoisS 5l gl sl oy (8L sl
oy Cemgllae (sl (IS ok 4y Bl H5id 5 55
arg 050 Gludl glacadled Sl S5l sl 4l S
Jowett et al., 2007) 5,.5 o ,I,8

@)l g 4 lbide slbasls Gol e
sladisS o g (ale aliie ladisS (2l j slajls
Sanls ol oal ad 3 by o s Biae o
Sligios 50 Johato slagasLs 5l (5o ol j (Sungllas)
Slesigsy 1o 553 a4 09,00 Jladiar (Ll (slides:
b sladiges sl 43,5 )13 (51 0 42 9550 (liSe
3 o Cmglhae cwyp & OlEee SlES
Capoeta ) 5,35 pleobw Joud 5l alie glaaiss
«Zamani et al., 2015) (gracilis, Keyserling 1861
(Alburnus sellal, Heckel 1843) M.  JsSols
slalsog, obeylos> «(Pishkahpour et al., 2019)
Tabatabaei et al.,) (Oxynoemacheilus bergianus)
(Barbus cyri, Heckel, 1843) _alo uw 2015
Capoeta ) ,lé5, aleolw «(Asadi et al., 2016)
(Ahmadzadeh et al., ) (buhsei, Kessler 1877
Sl § 89,2l (s ,5 slaailssg, Hlaleolws 2017

! Determination of habitat suitability index (HSI)
2 Habitat suitability modeling (HSM)

Aonio

Sl S e 53 Bl (g Sregee ol SdeS 23]
WfM)Jdlob)bef)Usw‘w)mdaby]n
w39, (Armstrong et al., 2003) s s b sl
@ doailsog, alax i) 0,5 H0 LolKiws ) 5l (6 ke
ool il 818 Sl sle cled 5h cos a5k
Gl bl o il (LSl 5 oy Jelse oy alad,
Ju8 oyl plsl (Mack et al., 1997) 5 .5 & g0 oyl
wolo> 50 Sk ot ol Wle o Sldlae
I e blph i daslyy o5 o
Teresa ) sjle w2l,8 05,5 o0 obnl Sl slacdles
(and Casatti, 2013

Jroadgi g 2liy 2 (4 95 W8 1l Cogllao (slaelSiny;
0)947 Q] oblas 9 u“>5UL> w)..uxe )o 9 AS)L) Lb:bsf
Mack et al., 1997; Radkhah, ) «,.5 - ;|3 a>g
uS1, (2017; Radkhah and Eagderi, 2021, 2022
Sl 3 alisee ase Jolge 15U cou ale slaaseS
(2l sleasss 51 S, e (Hackradt et al., 2011)
L oSy opl &5 w0 x5 1) sols o)
(Joms B8 slos ¢ 315 5enST aiile ssllae sla Sis
Jdoas ollns; ol 38, oo 51 (Thurow, 1997)
Mo il slacdls plo g 6Ky o Sl
QS oo Mg 1) So5elsST s Slos a5 wivn Ll
5 oS b 5l el ; 028, o 5l (DoNg et al., 2013)
5 3l Sloszse Jlslb ald sl sete Jole (S
el ol it sty £95 sl (g0 s
g5 S5 sl oy, SO o alie ol Cot S
Spbee ks o slael s GlE L
3 baesilE )| Ysons .(POurmoghadam et al., 2019)
Ol Flsl iVl oKy coaS 4 ablis
Sl ;o lasss 5l oS olaws a5 el Jb> o
Lgl.@oliuw) 5 d‘d“ﬁf =R 9 J‘J}m‘so USL: s
.Jowett et al., 2007, 2008) s,la5 s9>9 wgllaals
(V4 2) o), Ken 5 Vinagre sl calises Slidss

of



ol FFldee 5 Gy SRy o)k
4zl o asg> ;0 olipe 4isS SO i 4y glailEog 00hu
Curdg dUCN cusppd o ax 51 o)l 5959 S
ol SIS S b slailogunin ole bl
Khaefi et al., 2016; Froese and Pauly, ) oo
Slnl (1o leal jo 4365 ol K 5 assls Lol (2023
slocdls 36 cov ;5aS ol sleollin 5l 55k s
P gy dee g o) B (ake la Sl
(Esmaeili etal., 2018) sl 48,5 )13 0yag5 5,20
g oliper slaaisl sl cbli> coal 4y axgi b g0l 5l
ol Slidss aS conl o3 @S ol sblas slasls
o Bl a5 ) Sleogad eelm
255 el glnl s oljpg aisS

o 9 9 ps sbaisS 5l cbli> coenl 4 4z L
«S. namak) slalssg, aubw ole 2K slbosls
455 oal ol 5 Samglhae (oo 2 jsliie 4 pol> (g
2 e SoptnsS Tl (G (g 4 slaro B ailsog, o
ool al) el ons 1zl (Soi azl,s asg>
2 lge Glaleg) anbe ale (ol slajls
G5 ol sbli> sladal g sl s> sl
255 51,8 oolatil 550 i 9 (gS

SLRCITEE S

axdllae 3 530 dibaio

Olnl iy gloads> 5l (S Sad azlys upl ase>
o sl (535 o By pl adg> asgazma ;oS conl
Jolis g 009 2o p0 gl S AVAP + absx (] ol .09,
g oo il Sod daxljo a4 a5 cwl Hlbalog,
2 e sy, 51 (S slze B ailsog, (Coad, 2023)
Slelas )| 5l Aoy, cpl il Sas axl,o ol aog>
e 33 9 Col )5 Aol e 5 (535 0 (L
Seos azl o Saled jo plaes liwl 51 e 5l 99>
(Department of Environment, 2023) 55, oo o ,o
el o 5155 SaskS OF+ s og, al o5 Jsbo
.(Bakhtiari, 2008)

IAYA

(Capoeta buhsei, C. razii and C. alborzensis)
LS 2beslus> 4 (Pourmoghadam et al., 2019)
Oxynemachilus kiabii Golzarianpour, Abdoli &)
Slesl) Olygus ailsog, o Sle (Freyhof, 2011
51 .0,5 o Ll (Radkhah et al., 2021c) (olisls,s
3 i gl el (HSD) oSy cungllas ol
09, 5 e T sl plo (sl ol s 092 g0y
i okate & Ygene g, ol ewl oo ool gl
oolatal 8590 6 1T (SUpinsmsST 5 Slusl slacdlas ]
slals a> 31 (Guay et al. 2000) »,.5 - ,l,8
Gl e gl alFlax jsb 4 Yeens 'S couglhae
(S 9 Goe Y 5 o5luil o idgn) ol 52 5 At
a5 all ails wad lulidcans 5 ST Lol caigds oo ol
@lide Glaplyz o l) oy U5 50 oszge Ol
Sgh pleol Wb congllae Glaasled (pl WS i
(Pourmoghadam et al., 2019)

olgls o ppe sl I S Squalius >
o gl L8 ke gy00 Lot laleyesS
S, el a5 ceul sad glulis ol 3l sl
5 dwog,l a5g>) S. TUICICUS (al>o> as4>) lepidus
S. §(Seiazl,oase>)S. namak «( ;5 b, g
Esmaeili etal., ) siua (al>s ailso4, a54>) berak
S.) Sl azl e ase> slalog, wiw ol (2018
olgils 5 g Hlole,euS eolgls 4 slae a5 (NAMak
3gys0 Hlessds S5 g ol o4 ol LeucCiSCiNae
Froese and ) sgi oo <8l 9 5 oy s skl yo a8
033l b sl a5 40 odes,9b 4 4365 ol .(Pauly, 2023
Cdl glag g SessS Gblie o g b SroS
ol o3 ez aas 455 Sy SIS Sehe (ole 050 o0
b (O s 0lalS 03,3) 00 i8S 5l 2l3é wlie 5l
Sadeghinejad) a5’ o 4,345 (255 Glale) (55,5
&,08 gl ls 4545 ! (Masouleh and Radkhah, 2020
(CABI, 2023) ceul gy 0y S s 9 Vb (55551
or «SglsST o sl oljes sladiss Coenl ) 4
Sl el a5 ams o ylis s @l g la i )l5S

! Suitability Index (SI)



e i AL Ky cans sllas dalllas

SoKaa s ol g2l

5 Wz olulil Glaads 1 eolaiul b «Souw o)las
Esmaeili et al., 2018; Coad, ) wois olols yoxe
aS olulis 51w (2023; Froese and Pauly, 2023
lodigai 0wl o 50 ol (Slgld a5 S0 000

A ol 53k of 4y blast cole b oad (5591 xex

e b ik

2 oo Sl pite Cunfd (st jslaie 4 iaalllae cl o
NESVEL SRR BLNON PESPIE RSP UN gA CC ORI o] 9
Tabatabaei, 2013; Tabatabaei et) ;i slo jiags
al., 2015; Zamani et al., 2015; Asadi et al.,
5508 slbasgS 5,90 ,0 (2016; Radkhah et al., 2021c
Sy el Glos 285 JE sy 090 SO psboy
Jslre sl Slge 5ol Gas ailsg, o0 ol Olyr
ol s slizl sla S5y 5 (PH) cuslds (TDS)
S S Saw bwgie JlE g e S Sew wo)s
WA (6 S oslail (g S aigal 5l o aloldd

e B3y ek B3y, O by S 1ol i
ol 5o Jleisl slas zals gl ol 6 Fojlal ol
S5 Zugh a0 L s (5 S ojlail sl o 50 b,
crd )3 035 wps jlam polie (nl (Sl 5 00l
2 ) 2l ol e g plyisa (13) absyye (Mo
(Mahdavi, 2011) o a8 5 a5 ,o oS! jo (4l

L adlas 5,50 sboolKis! ads o OT slos iol gloo
A8 6 S eslal Jlosus miwles 5l oslaiul

Calan (PH) cdlils (TDS) Jskxs solor 3lgo S
sshie 4 :(D0) Jakxa oy 5 (EC) (S sl
sl dse yius 51 EC 3 TDS (DO pH (5,505l
2 oolitwl HI98131 Jos

b ,sSde sl el b :(PO4) S olinsd g (NOs) el yi
dr2800 Jow HaCh yiegidg nSwl olfiws 5l oolatwl

A0, (6 S o;lul

Slaalie 5l ailog, s cud 6 pSoslail gl e
Sogo 4y 4 ouds oolatul 55 gloylgale olay g Slowse
(Tabatabaei et al., 2015) ws 5 @l oo yo

Slasl gl 0,8 dil30g, » (g0axie oo g bas S
o) il s & ol Wil o3 salS 5l as canl o
Shah-heydari and Mozaffari, ) 5,5 oLl (e5le
JS55 05, 38 5| slre,3 alssg, (S s a4 (2023
e oskeS YYAYY sgam (] 52l 055> Consg 5 0ns
o alelas )| 3logy ol pgim 4Ll sl oads (3,155
Sl ool w5 Oilee 5 VB 5 Wgnl) 5 sy
L a5, (ol 525 (oo iz ooyt 3 4lS bl s
g oo slre S (0,8 aSLh 4 Jlad 4 ogix IS >
Shen Gl s Wl Slelis )|l slo i oy asle
W) (nl (p9iz a5Lo @ planil s 99525 (o0 Aoz
Department of) wb e slacel sgles il 4 5 9350 o

(Environment, 2023

olabo (5590 g
olotuigmd)l o G lopaises Slibee (b agh )
2 iashS B 5l S Jols L) oSl 1Y 55 1F-
Lotfi, ) o ¥+ Usb &y 1,85 o 5,15 aw L olSiy]
azlyd ads> ;o &ly slro S wlbsg; pes ;o (2012
b by, cnl 5 ol bl () JS8) ad plosil Ses
Oge (o2)lye g by Wy, s (Oge
Sl s cod @lBog, (o050 ablie oS smn
235 Oype Sl mlbe vy 5 jew e
loolXims canlllas ol ,o (Pishkahpour et al., 2019)
SeaSs b Slisren pac pogdle a5 Wad (sl (SoSa
ansls ailaie o Sladl was sbbedls 5l sl
sl S35 9 ol slase (Gillette et al., 2006)
o0t &l ) sz 4o addlhae 390 sloolKinyl 5 0ll
b 4By, ey g9 ololid @allhe cpl o .ol

28,5 sl (VAAY) ) S g Platts JS'5q
4 (Samus Mp750) |5 54,55l oS 5l canllas ol 5o
slr ol plpe 4 Serle )55 9 S0 by,
sl ;2 10 (6,10 pdiges i .ol colaiwl (5,10 pdiges
285 el LS5 an by e Yo i Job b
Radkhah et al., 2021a, 2021b; Eagderi et al., )
Jelore 10 (igta 5l s 0ol Cewoas sladiges (2022

I\ d



- Karaj./*~ NS 0
As { \Jajrud
5K D 7
LN\ \ /
1 )
- 02 - WY
/ 9! = (
g 088878 9 10 L\
IS'N < \\ e ® ® oo % S oy
Qarachai River " 77 .1?. NN
) 4 ; /v > y, -
RS \Qomrud Namak Lake,/
34°N 2 : \-::‘ V //
* ; X
— /
100 Km \ \
P
Namak Lake Basin
33N
Jsv-l.; _,,'.‘:‘ SO"I:. 51"|:. 5:‘.._:

10524003 (Lol Cuxdge 5 Sod 4zl )0 3y T Adga 50 slzoyd ilsog, ) S
Figure 1: Qarachai River in the Namak Lake basin and the location of sampling stations
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Table 1: Geographical location and appearance characteristics of sampling stations

Station Stream bed Riverbank Longitude and latitude
1 Sand and stone Rubble and reed plants N35-05-70 E48-96-31
2 Rubble rocky N35-03-83 E48-99-13
3 Sand and stone Stony and reed plants N35-02-07 E49-02-58
4 mud and sand Gravel N35-01-79 E49-06-34
5 Rubble rocky N35-00-88 E49-10-41
6 Sand and stone Gravel N35-03-77 E49-13-06
7 Sand Boulder and border plants N35-07-08 E49-34-71
8 Sand and stone Rubble N34-95-72 E49-56-96
9 mud and sand Rubble N34-85-19 E49-74-13
10 Rubble Plants and meadows with plants and algae N34-87-27 E49-96-17
11 Sand and stone Plants and grasslands with herbaceous medium N34-90-17 E50-16-76
12 Sand and stone Plants and meadows with plants and algae N34-91-52 E50-20-66
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Table 2: Bedrock average diameter classes (Mahdavi,

2011)

Average diameter of bedrock (mm)
Bed rock 400<
Boulder 256-400
Cobble 64-256

Gravel 2-64
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Table 3: Number and percentage of abundance of Squalius namak in Qarachai River (ST: Station).

N o N A L @ ~ % @ = = S =
= = = = = = = = = - - L ©
%) (%] (%) wn n wn (%] (%] wn n n n [
Number 16 68 1 31 0 2 5 0 2 3 7 0 135
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Table 4: The minimum, maximum and mean of each of the environmental variables in the studied stations

Variables Minimum Maximum Mean Standard deviation (SD)
Water temperature (°C) 12.0 16.4 14.15 1.51
River width (m) 1.6 8.5 3.60 1.78
depth (cm) 16 38 21 6.73
water velocity (m/s) 0.40 1.30 0.72 0.25
Diameter of bedrock (cm) 5 12 7.16 2.12
Bed index (%) 3.86 5.62 4.62 0.16
TDS (mg/l) 500 1736 964 456
pH 7.70 8.50 8.21 0.26
EC (uS/cm) 370 805 551 138
DO (mg/l) 8 10 8.54 0.65
River slope (%) 1.20 6.20 3.30 1.90
Height above sea level (m) 1053 1618 1452 216
Nitrate (mg/l) 1 7 3.16 2.24
Total phosphate (mg/l) 0.01 0.50 0.23 0.17
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Table 5: Percentage of bedrock and bed index in each

station
Stations Boulder Cobble Gravel Sand _Bed

index
1 15% 45% 15% 25%  5.40%
2 20% 25% 45% 10% 5.60%
3 40% 30% 25% 5%  5.92%
4 15% 30% 45% 10% 5.32%
5 5% 5% 70% 20%  4.85%
6 30% 35% 15% 20% 5.35%
7 10% 20% 30% 40%  4.80%
8 15% 45% 30% 10% 4.25%
9 - 40% 55% 5%  4.35%
10 - 10% 65% 25%  4.55%
11 - 30% 25% 45%  4.45%
12 - 30% 30% 40% 4.15%
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Figure 2: Graphs of the relationship between the values of habitat suitability and environmental variables in Qarachai
River. N and TP represent nitrate and total phosphate, respectively.
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Table 6: Classification of environmental variables in the stations based on the selection index (SI)

environmental variables Classification Sl environmental variables Classification Sl
0-<2 0.11 12-<13 0.75
Width (m) 2-<4 0.60 Water Temperature (°C) 13-<14 0.32
4-<6 0.90 14-<15 0.10
6-<8 0.92 15-<16 0.03
7.7-<7.9 0.75 0.4-<0.6 0.09
7.9-<8.1 0.43 Velocity (m/s) 0.6-<0.8 0.07
pH 8.1-<8.3 013 y 0.8-<1.0 0.10
8.3-<8.5 0.09 1.0-<1.2 0.42
1.2-<1.4 0.84
15-<20 0.03 360-<420 0.96
20-<25 0.17 420-<480 0.04
Depth (cm) 25-<30 0.60 EC (uS/cm /cm) 480-<540 0.03
P 30-<35 0.74 540-<600 0.74
35-<40 0.58 720-<780 0.08
400-<680 0.80 8.0-<8.4 0.70
TDS 680-<940 0.34 DO (mg) 8.4-<8.8 0.45
ymg/l( 960-<1240 0.05 g 8.8-<9.2 0.51
1240-<1520 0.04 9.2-<9.6 0.31
9.6-<10.0 0.05
5.0-<6.4 0.41 1000-<1200 0.08
Average diameter of 6.4-<7.8 0.15 i 1200-<1400 0.20
bedrock or A.B.D (cm) 7.8-<9.2 035  Height ztfgel_s(ﬁ)'e"e' o 1400-<1600 0.60
9.2-<10.6 0.78 1600-<1800 0.95
10.6-<12.0 0.50
0.5-<1.4 0.75 0.0-<0.1 0.33
1.4-<2.8 0.65 Total phosphate (mg/l) 0.1-<0.2 0.60
0,
Slope (%) 2.8-<4.2 0.13 0.2-<0.3 0.58
4.2-<5.6 0.05 0.3-<0.4 0.08
1.0-<2.2 0.95
, 2.2-<3.4 0.77
Nitrate (mg/l) 3.4-<4.6 0.34
4.6-<5.8 0.06
5.8-<7.0 0.02
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Table 6: Values of selection index (SI) for each environmental variable and habitat suitability index (HSI) for Namak
chub (8. namak) in Qarachai River (A.B.D: average bedrock diameter; H.A.S.L: height above sea level)

Variables Width Depth A.B.D DO Velocity Temperature EC  TDS pH
Sl 0.84 0.75 0.78 0.76 0.67 0.64 048 053 0.62
Variables H.AS.L  Slope Phosphate Nitrate HSI
Sl 0.78 0.53 0.50 0.55 0.65
I8 Sl Camdg o oSy oS a1 VY g ). 5 (HSD) oKis ;) congllas ales polie A Jgam o
)| cli».m.:) Mj Qg e EgeTe yO asdls )‘..\.sda O i ol 00 4\3‘)‘ asJlao 3,90 ‘5La>ol.§ﬂw|
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Table 8: HSI index values at different stations along the Qarachai River (ST: Station)

ST-1 ST-2 ST-3 ST-4 ST-5 ST-6 ST-7 ST-8 ST-9 ST-10 ST-11 ST-12

HSI 0.65 0.81 0.16 076 0.11 0.21 0.33 0.14 0.19 0.24 0.37 0.12
gjsllitt? Moderate Good Poor Good Poor Poor Moderate Poor Poor Poor  Moderate Poor
Camgllae yaol o ool &Sl)1 slaazsl b Lg‘s'l b wis s 7]

Sls>e2 S, namak) slalsog, abw ol oK)
2lo ol 365 Cplin @ Gl oo |y o] cde aS ol
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2B sl i 5l (slails0g) ades oole 4 (535 S e 5,0 5l ke 457 0l LaS sl Cawssdy gl Cans
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Abstract

The aim of this study was to investigate the habitat suitability of Namak chub (Squalius namak)
in the Qarachai River from the Namak Lake basin. For this purpose, 12 stations along the
Qarachai River were sampled in May 2021 using an electrofishing device. In addition to
recording the abundance of fish, 13 physicochemical parameters were measured in each of the
studied stations. Habitat suitability index was evaluated according to the relationship between
environmental variables and fish abundance. According to the results, the most desirable habitat
for S. namak in Qarachai River are areas with river width of 6-8 m, river depth of 30-35 cm,
water flow velocity of 1.2-1.4 m/s, water temperature of 12-13 °C, EC values of 420-360 uS/cm,
pH values of 7.70-7.90, DO values of 8.0-8.4 mg/l, TDS values of 400-680 mg/l, bedrock average
diameter of 9.2-10.6 cm, slop 0.5-1.4%, Height above sea level 1600-1800 m, nitrate 1.0-202
mg/l and total phosphate was 0.2-0.3 mg/I. In the present study, the value of the habitat suitability
index (HSI) for S. namak was determined to be 0.65. Meanwhile, the second station (HS1=0.81)
and the fourth station (HS1=0.76) had high habitat suitability. In general, the results showed that
Qarachai River has a moderate suitability for Namak chub in terms of habitat characteristics.
According to the findings, human activities that cause changes in the environmental
characteristics of the Qarachai River, especially the width, average diameter of bedrock, height,
and depth of the river, can affect the distribution of Namak chub in this water ecosystem. Hence,
one of the most important management and protection measures to protect the population of this
species in the Qarachai River is to prevent the construction of barriers and dams along the river
and exploit sand from the river bed. In addition, preventing the entry of urban-industrial-
agricultural sewage as well as aquaculture effluents into this river will have a significant effect on
improving the ecological conditions of fish, including Namak chub.
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