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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
oy
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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).
< ¥ ®° ¥ ¢ e 5 ® o 3F 5 O 3F
= = = = = = = = = — - L 5
% n % %) % %) n n %) n n e [
Number 16 68 1 31 0 2 5 0 2 3 7 0 135
Frequency (%) 11.85 5037 070 2296 0 140 370 O 140 222 518 O -

(TDS) Jslons aalz Slya IS o g5l 7 (o5 S
05 oo V- S e oz 40 o, s YAYV-EYD

g1 yud o a8 o NV IS oland g 2 o
@L».: U“L“" 5 (0 Jj..\:>) .\%o; ) o@‘ gL 6‘)‘.
S atls laie (pyiin g o eS el Cawdds
P S sba oS Cld ¥ o VY gleolin! jo ol Sy
cl.i'}.......i‘ )O 9 M)Q f/\& UDLJJ L))‘ )L).A.n AY om‘

el Cowdds 2oy O/AY (pges

Sl ysite (ke 5 STa> (Plao polie F Jgoa o
Sl oals &Il asdlas 5j50 ol o el
MO T o yr 5 32 VP waileog; (28 e (o a8
VO-YA &il0g, Gos 05905t ¢l pogdle .00 ,5 .l yia
g 1,5 Bl az 0 VY1V P17 O leo ¢ e il
PN s i jlab asl e /T -V ST Ly
b 5l ekl g oo 0 VIV =8IV s oy Slw
aels a5 ols lis gzl g st o V-OY-VRVA L o
1-A (DO) Jshoo yiunST YIA-£ /Y (PH) coslds
VerooVere (EC) oSl colan oiid o o5 Lo

andllo 390 Lol jo (uzxo (G puiio (uileo 9 ol cinaS :F Jgu

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
oA
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Table 5: Percentage of bedrock and bed index in each

Subatimy e

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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i
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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 Si 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 ) 0.6-<0.8 0.07
pH 8.1-<8.3 0.13 Velocity (mfs) 0.8-<1.0 0.10
8.3-<85 0.09 1.0-<1.2 0.42
1.2-<14 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/l) 8.4-<8.8 0.45
mg/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 . 1200-<1400 0.20
bedrock or A.B.D (cm) 7.8-<9.2 035  Height ﬁfgel_s(fﬁ)'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/1) 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
41
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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
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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 0.16 076 011 0.21 0.33 0.14 0.19 0.24 0.37 0.12
;'Selljllitti/t Moderate Good Poor Good Poor Poor Moderate Poor Poor Poor Moderate Poor
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Study of habitat suitability of Namak chub (Squalius namak) in Qarachai River from
Namak Lake basin
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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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