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Figrue 1: Location of sampling stations in Qarasu River, Ardabil Province
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Table 2: Conventional nomenclature of particle size classes
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Table 3: Classification of functional feeding groups of macrobenthos
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(o035 ,2L3) Collector/filterer Sphaeriidae oles
Scraper Planorbidae

( sz ,5%) Predator
(o0l 3/ 0ssS o ,5) Scraper/shredder
(s> ,5) Predator
(saxiS’ #o) Collector-gathering
(oaxsS yild 00sS” xa) Collector/filtering

(0axiS 2o/ > ,\S) Predator/ Collector-gathering
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Collector-filtering
Predator
Shredder
Predator
Collector — Gatherer

Collector — Gatherer
Collector-gathering
Collector-gathering
Collector — Gatherer.

(JSV o= ,s) Predator/parasite

(ls> zasa) Omnivore
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Limoniidae
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Caenidae
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Haliplidae
Hemiptera
Baetidae

Lumbriculidae
Haplotaxidae
Lumbricidae

Tubificidae

Glossiphonidae
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Table 4: The presence of macrobenthos in Qarasu River, Ardabil in different months in 2 seasons of January to May

2016
ol 5 St 5! Sl «©° o oslgils Al
- Narpus Elmidae
- - - Drenectes Dytiscidae Coleoptera
- - Haliptus Haliplidae
- Limnophera Anthomyiidae
Chironomus Chironomidae
- - Dicranata Limoniidae Diptera
Similium Simuliidae
- Tabanus Tabanidae
Tipulia Tipulidae
Baetis .
) ) Clocorn Baetidae
. . Ephemeroptera
Caenis Caenidae
Heptagenia Ecdionoridae
Phagocata planariidae Plathylminthe
- Hydropsyche Hydropsuchidae Tricoptera
Viviparus Viviparidae Prosobranchiata
- Sphaerium Sphaeriidae Pelecypoda
- Lumbricullus Lumbriculidae
- Haplotaxidae o
) ] ] . Lumbricidae Lumbriclida
- - - Tubifex Tubificidae
- - - Coenagrion Coenagrionidae Odanata
- - - Planorbis Planorbidae Gastropoda
- - - - - Hemiptera
- - - - Glossiphonidae Hiradinea

Hemiptera .Gastropoda Odanata .Lumbriclida
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Table 5: Abundance of macrobenthos (number in square meter) in different sampling stations of Qarasu River,
Ardabil in 2 seasons of January to May 2016

F ol oKy oKy ! oKy !
Grosks Vol ) Aoidazy yus o oslgils )
Ol sl lwo) Hleg pliwe) Sl Gl ke
\ . 1 \ A Narpus Elmidae
\ Ddrenectes Dytiscidae Coleoptera
\ . \ Haliptus Haliplidae
Y 14 \ Y Limnophera Anthomyiidae
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4 I 0 f \Y ve Yy Phagocata Planariidae Plathylminthe
YYY . Y <YYE o Yof Y Hydropsyche Hydropsuchidae Tricoptera
\ \ \ \ I 4 \id Viviparus Viviparidae ~ Prosobranchiata
Y A\l \ Sphaerium Sphaeriidae Pelecypoda
Y \ Y Y Lumbricullus Lumbriculidae
4 \ 4 Iy - Haplotaxidae o
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\ \ - Lumbricidae
\ I Y - Tubificidae
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\ Planorbis Planorbidae Gastropoda
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- Glossiphonidae Hiradinea
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Figure 2: Weight percentage and granularity of the sediments of Qarasu River bed in different sampling stations in 2
seasons of January to May 2016
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Figure 3: Macrobenthos classified of Qarasu River, Ardabil according to order in 2 seasons of January to May 2016
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Figure 4: Frequency percentage of functional feeding groups separately in different sampling stations of Qarasu
River, Ardabil in 2 seasons of January to May 2016
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Table 7: Pearson correlation between functional feeding
groups of macrobenthos of Qarasu River, Ardabil and
their habitat in 2 seasons of January to May 2016

P s’ . . 2

value O 3,

Jole

4 AR Logio anle x 0SS pax

oY *./aA- S yd dusle X 005 gz

o/-VY </AYA ﬁ)d..ﬁxed.z.lféa?

RN —-+/aY0 Py O x eardlleaS o >
«[-Y *o/qA. &mxedﬁf@;/kﬁ)&.&

R4 <[av¥ S % ,lg3 jum den

Alsog) joiiug Sle AT (s (g sy (St ¥ Jgur
e 9 IYAF litan; Juad ¥ 50 LsT o w9 ooyl g 0,8
1Yao

Table 6: Pearson correlation between macrobenthic
species of Qarasu River, Ardabil and their habitat in 2
seasons of January to May 2016

p S hnod m
value 9
c[eYY *eavy
“f-$8 -AYf
AYAAREERYVN ¢\
[ F9 *-./a0)
[0 FFLRQA
<[+YY *e/ava
<[+ FY  *e/a0A
R YLD

Lawgie awle x Haliptus
asys awle x Haliptus
3, oo xHaliptus
lawgia oy x Lumbricullus
S x Sphaerium
Lisgie anle x Hydropsyche
S x Tipula
Lisgie op x Tabanus

<[+ AY —+/AYA Soew XOA.HS)-A.LAS o[y *,/q;v )g)L,wXChII’OﬂOmUS
c‘ .
Z Coenagri @ Ordibehesht
o0 Planorbi Drenecte
S Hemipter
2
<
< Haliptus
L=
(o E Phagocat
W H .
K S Tipula s
< Tabanus Viviparu "'€P'asen
o I{_ vdropsy Pagni Chironom FiihEi
< | Limnophe
Narpus Similium - Haplotax
g ‘ Esfa nd aells
! Day
Dicranat Cloeon o
<t | Sphaeriu Lumbrici
< Glossiph
< Khordad
-0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8 1.0

Axis |

Y 39 Jato oo 053 4509, 53 (CCA (65T 5uIUT (sl ) (6,151 4905 sl b LT B 5 o giing Slo o 5o 200 S
IWA0 Lo 9 WWAF Lo Juad

Figure 4: The interaction of different benthos and their relationship with months of sampling (based on CCA
statistical analysis) of Qarasu River, Ardabil in 2 seasons of January to May 2016
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statistical analysis) of Qarasu River, Ardabil in 2 seasons of January to May 2016
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Abstract

Water pollution is a major global problem that affects plants and living organisms. Factors affecting
water pollution include industrial, agricultural, and human pollutants. Qarasu river is very important in
terms of pollution due to the use of river water in the agriculture and aquaculture sectors. In this
research, the effect of intensive fish farms and the riverbed material was investigated on the abundance
of macrobenthic communities. For this purpose, four stations 1) the station upstream and before the
fish farms (as control station), 2) the station between the fish farms, 3) the last station of the farms, and
4) the downstream station at a distance of 4 km from the last farm were selected. A sampling of the
macrobenthos and riverbeds was done in two seasons, winter and spring, and their frequency was
calculated in the sampling stations and months. The highest abundance was related to the family’s
Chironomidae (1456 numbers per m?) and Simolidae (2737 numbers per m?) from the Diptera order,
which were observed in the effluent of station 2 and station 4 in the winter season, respectively. In
addition, the type of the river bed was determined to find the correlation with macrobenthic species.
The identified macrobenthos was classified into trophic groups and the relationship with the type of
substrate was determined using the Pearson correlation. The correlation of different macrobenthic
species with sampling stations and months was found using Canoco software and CCA statistical
analysis. The present study showed that the effluent from intensive fish farms had an effect on the
abundance of macrobenthos in the Qarasu River, which could be due to the increase in nutrients in the
river water from the release of the effluent, and decrease in temperature and decrease in the
decomposition of nutrients in the winter season. Therefore, based on the findings, the presence of
different functional macrobenthic groups is affected by the type of riverbed and different seasons of
the year.
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