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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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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
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Predator
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Collector-gathering
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(JSV o= ,s) Predator/parasite

(ls> zasa) Omnivore
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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
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Y A\l \ Sphaerium Sphaeriidae Pelecypoda
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o Lumbriclida
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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
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Table 6: Pearson correlation between macrobenthic
species of Qarasu River, Ardabil and their habitat in 2
seasons of January to May 2016
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Figure 4: The interaction of different benthos and their relationship with months of sampling (based on CCA
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£


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

b 5555 S palga (ol G (Sieusas

OloKaa g ol

SloolKiny! b bassS (S15 bls )| seg 5l Sl b
el wlily (¢ IS8) e )l paiga el
laaisS 4 bgiye Slyedi gsome 9051 ol 5 Jol>
o, VYD pgo adlie g ao 0 YYIY ol ddlfe 40 o
B> jga> el o cdalin a5 sbles !
Similium 4 Caenis Coloeon Heptagen sl

il F ol b ol bLs )|

5 Glossiph Lumbrici slo s jea> s g4 5
o i oan ypa> g 35,3 slo 4y atusly TUbIfiC
Narpus Cloeon Baetis Similium ol
slools b (5 i Siwwsn Sphaeriu 4 Dicrannat

il (ole viawl g (68) Jlos & s
Ot et gy 61y CCA (glel 5T (izmon
9 A ‘BL?U‘ 6)|o).| 4\43.04 6Lmol§...m| la LQWD )3..4.‘>

WD
Drenecte
Coenagri
<+ |
Limnophe
]
E 4 Narpus
«.-.:
Hemipter Tabanus
Planorbi /) Station2
ipls Hydropsy
Haliptus Stations po } s
Similium aelis I
=9 i Tipula -
Statio Chironom Vivin Sphaeriu
Heptagen viparu
Cloeon Casyis .—Statinm Haplotax
Dwrf‘f ‘f" Lumbrici
Glossiph Tubifici Lumbricu
h ) | Phagocat
-2 -1 ] 2 3 4

Axis |

g 0,8 ail30g, 40 (CCA 6)L‘°T ).JbT u.al.w‘;.g) &10 p diged alizo ‘_gl.bomj L LQ.J blo )l g brjgcug Sl blie Wil :f o

A0 Hle g \WAF Lo Juad ¥ jo Jusyl
Figure S: The interaction of different benthos and their relationship with stations of sampling (based on CCA
statistical analysis) of Qarasu River, Ardabil in 2 seasons of January to May 2016

Y


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

SdisS Slgl3 g jea> 7 Jgaz eluln W)l g0
Jl 5 sleele ;o Oligochaeta acul, 4 by e
,o Bateias _..> Bateidae oslgls 5l a5 oi ek
Cloen oz Lol oy ouss f’)f 9 Oy slaoke 'DLQS
ol sdmlice ole il 5 (60 Sy slaole o lads
S aS g sbdy s oo 4 aluily AT 5l S
Hemiptera _..> 4 ols,5 oo 4 ai.ly Tubifix
Odanata lrog )3 51wl olo Cig )l ole 4y aly
iyl 4o sae G Laas Hemiptera Gastropoda
09,5 3l wiais <8l eole ple 40 5 b csslice ol
a5 ab odeline sas S ole ols,5 o Hiradinea

Olej 0 OB e Sledlgls (nl pog pglie casmslis
i ol Jab 5 sy Sl 1,3 2ol o oS
aad a8l ol ol BYs 5l (G as eog Hlee Jad
Ol ceaS uzen ol sle cuiguos)l o ST oo
pow ol b el Cons 4y etV 5l w0,
g 85 pg ol 5l amy Ll ansls s3yn0 %)
paS b Cel g oud 4oy, 8)ly Sl g gj5las
Ll 5 458135 555 oz olKinl (slojsing Sl g5
ol ailo cdl beews ol coals
g glaguz ATy om BLS (e
aibe oz a5 ol lis ol o bjsng,Sle
L @Y Kiwwsn Dicranat 4 Lumbrici Tubifix
asle ol iz 00 gl aisly Hlas Jsl oy
olas |, S olKiws!l b cuie bLs,l adle Simulium
slailg, adllas L (YY) o SKea 5 Guilpart .sssls
O polie slaaiss Jlgld a5 wisls olas audld o
(i yo g asly bl g)lie Coss mly o S0y
Sy adl zals Sogll 4 wles sloasss L
3 S o b dlite oy S SR e BLS)
oL @ls 2355 )15 (o) p 990 AliBie slaolin]
(6 it Q030 (Gol> s i SO o] jo a5 0l
Bl ol jo sl g dle b anslie o S )
2 Ll el .S Simulidae  gleoy,s  Jilgl )3
slawy (Ko i yieS polie b caws ol sloolKins)
Y

Wos aalle cnl s oad gleled slajging Sl
50 a8 Klowds gumdads iz YO 5 00lgls Y watul,
OYbes wly & bgpe SR i Ole
awol, ¢ oo Simulidae oslgls 4 Diptera
sais sdaline (g o pdiges ol 4o ;5,0 Plecoptera
o Wlgioe danme sla Fogll a5 conl oud Gy ol
Voelker ) ool atsls id g5 Slelais! jals
Cy o s & bygn coenl (@nd Renn, 2000

S Ol b a5z oSy (8 80 o Ll e
e A 51 T b saimsplts (S slowisS

05 59 ey ST s 31 el (Sogll pas b (Sogll
slojgiog Sl g9 g 9> (nyude 60 paiges
5 Ll olaws (1 aS 5 sl sl jo ool (5 9lmex
j5,S e sladiges S olawd .cwl oduw; cudds ol
Jsb o ke sleolKinsl o ead  (5yslaes
il as g sae VOOFA culs plxl (6,18 pdiges
i b polez ol )5 Slaws oot Sl 25T,
VoAf L Jgl oSl o Sl o yieS 5 sas DAAS
3 goaxie Julge a4y £905 g olaad ol a5 Cewl 009y Dae
$lor g ol Glos ol Sogl liw @ilbsg, oo alax
Jolse plo 5 ailsog, O PH Glie 5 alsg, Laoe
YA (s g g0 8l Sy

Entrekin et al., ) Jlus bty 5 aslssg, obj,l 5o
s (Loch et al., 1996) White alssg, (1999
Voelker and Renn, ) L s> o6 wsz albog,
03 (55385 8 e o S, aalez 5l eolaxul L (2000
Cowd W 5l Sl glaedled alidl b aS e
oS5 g g9 Sl AlBsg; Cansimly S 4wl
g oo S (5385 Dlog>ge

5 Diptera a5 i astine ol adlhe zls wlol
sanlie o5 5 5w lecle ,o Ephemerophtera
widl 5 69) Jlw oy Jad )3 Ll (ST 4z ST s
e Jenl bog i Jlo o5 slools 4 S (ole
Jdo 4 (oo oslo,a g cuigusl) Jlo 6,5 sbaols
Limoniidae asle leslgls 51 S ol oo Lrals


https://en.wikipedia.org/wiki/Oligochaeta
https://en.wikipedia.org/wiki/Gastropoda
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

b 555 S palsa (Sl G (Sieusas

OloKaa g ol

2 (V10) oLen 5 ShOKr asllas o ol oyLas
bgsye 6385 opn 2 dges Vo WVY olawy o0 ailbog,
70 sludss gleeg,S lai sl aiwl, VY g 0olgils Y
55 il B 0aiS pez 0AiiS aex oS ilb o9 F
5O NAD At lepiden g (20 oS
5 00t pez sloos,5 Jlsl by ool b slaolKinyl
5o Sl aile (g hle ciae yiol38l eausS i3 oaisS xex
bl @l andlp o laileog; ead plail il
2 ol s eyt ol GYIUE Gysn ol
(Bl Dlasl> olidl cle 4y cans ol sl
5 ol Slagrae pndsel 5 olaud clil
ale (Slgzge 5 (SlBl Mgy g odegignd
el ol losls lis 1) otals W, o g WalysS L
cely ole slacoley JT 3 a8 el opl sazaolis
2 S5 Ee Soa Aoy, 5 Lo lesl Gad oS
(Guilpart et al., 2012) 555 o0 213¢ dlgo slaaSs
Sy alssg, asllas b OFAY) oKad 5 (oo
$9935 31 55,5 Alols b a5 ws,S oy s i
5 oS Ty LS (5253, YT (ale Goy95 &)l Pl
Flie ;o g mals (Sogll 4y pglie Slogzrge gl )3
Sle o5 whoe MIBH (ool 4 b Slog>ge
4 ol Cawd ol slaolKin! jo Ol CulS e
P er bl gl Sl 63959 U
aS ol plas besls 51 el mlbs Gl alss,,
bl s ool B G e (Sen

OSes 5 q57lss ool GBI) 3)ls sgzy paiise]
Sl Sl il adlas jo .(WYAY woldle IYAN
S il albeg, (LSS, IR (aleh s
o] a5 sl lis ol @ilsog, (5385 B e o
B S gt S5l 5l glhe 5l an alolid,
Ele 5l 855 alol b Goizen wivg 0,55 Ll
G sk VIO alols (5 a8 0 sualie Yses Wi,
Cowl ool atwls o] Sogll 51 g)logre yb w
(Naderi Jolodar et al., 2011)

5 addlhe ol SlapiursS] Su5elsST slaom) 50
Bolr 6355 B ee SHp alor Bl (o)

QMQULM.; =L>L»...> u.!‘ JJ[.‘GA U’““‘)3| LQH] 6"5‘)3 9
5 Simulidae o5,5 jpa> o ie g Yo Siwon
Seax O Jgaz wlulp fizen Cul K ys iz
2 g ol blsyl s Jad gg5 4 Similium s
e slaole I jio Ll sl Jlo 5w sleok
ol dalllae gl ol cdslic ole olo 3 g i)
P (\Y‘ﬁ\/) U‘)M 9 (9 QMT Cowddy Cul...u -1 EX9Y
oo|5.§l>’ oLaé‘é)} ) LQ.J axlas ) | U‘s)“*’ 45[5&5)
2oy YL lhls Diptera aw.l, ;I Simulidae
O 9 (Jgw) e 092 i ple & S (ST
SYIJE ole Ghon el ol R OYAY)
S5 05 al0g) 6585 B nee Ship 2 OS5
O Sl gre Dl g W3S (o | (bS]
o adl asls cpl olely it sleolSi)]
Syl el jo50e Slalhaos b ol ingh

o el gazie ¥ oz 0 aS 5 eblen
S oo 039 CawdVl oS! yo i Lumbricullus
)5@} uJ).»..o.S ‘LJ‘“’ o L: Cawd U“"L‘ LngcLi..w.:‘ 9
L Jgl ofiws! o Lass Sharrium s ols olas |,
)JL».U ) 9 & edwlive é».w PSR W g u.»fo
oolgsls 51 Tipulium > ois <8l ol
Sls plas (Kiw s do o L YL Kiwsn Tipulidae
3 &5 pl jeas a5 cwl Cdlhe opl Sls oS
ol (S s a5 il ol

2 G e 5 sl slaog,S o bl
@ ol S35 I3 wyn 355 i Al
/o_>)li~o leog 5 U.i»...; Gl s o a5 0l ovalic
L S92 5 s9a> (nyien o> ez des 5 g oniiSaex
5 oaS pld gleog S wSepn Ll e o las
ol A Al oo dwle g pd s aoyo b le s
L olayin ;o 09d o0 o piloz ol jo (S
Sl0d loog S jeh> (n i oy b SR polie
oail> lagdss slaog S j5ha> (n S g 0aiS pex
9 .la.wj.uo dwlo 6YL: )J\)LDA l; L_,;‘Lm)...w o A oo lice
oALS A sloog,S W by jehx p iy Sl
‘) GJYL JoLS)‘ 6‘4{&53 Lﬁ»cs; ﬁL.: 9 Sl cd.l.lféo?
Al


https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

9 & ol hslowl ol (ag2lss ooly HBL
sl (Sogll gy AYAY o (559 ol
S alseg, o VT U5 ale (iyen skals)ls
YETV A sl (ol (98 5 pale alons
9T DB e (U @3 g coo0sS Gl e
€552 Syan sl ol FLIYAY () el
Jipgs ailsog, (6385 e (o Cudyd (S
FA-YYOD (5,5l (ol Congy anlilad ¢ plSCs
sobe ailEsg, aeS Camdy bl AYAY gy 0ol3do
SygSle o9 5 e slo pasld Sl eslatl L
AF-FY :(V )P (YU (g5909u05 T i
@l WA cBowlae 95 o LS el Jgm) o
oolatl b (LS pliwl) 5 o 50y, (o
b plie dbxe dajoing Sle Cumex lSLe
FFATOV (FFIF (ODed 4 ,80) o)
o o JWS 9. @l e 0 gl Lb g
2 Oy ol Ghg el sl sy p ATAY
Gleeasls 5l oolinul b ol e ailbsg, ol CoisS
Ol (ol por Alome (SoFolge g (oloondisSy b
FA-0F (M)A
Camargo, J.A., Gonzalo, C. and Alonso, A.,
2011. Assessing trout farm pollution by
biological metrics andindices based on
aquatic ~ macrophytes and  benthic
macroinvertebrates: a case study. Ecology
Indicators, 11: 911-917. DOI:
10.1016/j.ecolind.2010.10.001
Efe Uwadiae, R., 2010. Macroinvertebrates
functional feeding groups as indices of
biological assessment in a tropical aquatic
ecosystem: implications for ecosystem
functions. New York Science Journal, 3 (8):
6-15.

0

w)s)) &)b./a ul.m.u ] 00l uoLa.o‘ 05.‘>=\.| ‘) ‘5.0l_‘>
E)lye (S oo ahox 5l (pland Slge plo LS 0 oale
2 oSl Ssgrge ol 3l bte; crge gl 5
anlllas 3l ooel Cawsay s polaly 09l oo baslsog,
a0 5..»0)5 4.;1505) onL B u] u...Q.»S ‘J..al_‘>

Elpe 1 i3S aola bgoyls 1,8 Jeud LB 5 gllas
Ol 1y 0getr Wy 59 b ol CoS mle (39

00,5 lan als ouesigpmd jeiig,Sle olasi g olo
sl (Fogdl a5 55 ple lgiee sotgez 4o
FoshS F jlan i ale (090 £)l5e ol aliwgas oud
oS Slaw jeas a5 G e olis 1) kelS W,
5 ensegigyet alaz 5l (Sogll 4 pslie slaaisS
Sl o] slaailias

SIS 4 g S

LS g aslul 5l Wl ppY sg5 p oBatauss
Lsme.«s}ﬂ 9 L:m"ﬂ odSidgh g srmb ol cuSidls
uxr Jbog 2l slacules s 4 ae) oKl
ialed (10,98 5 S5 wof ploxd

F W

Ologzge olols AYAs oo ot o y.pigo0]
VEe s ohladl gl slel ope o a3l
o

& o Gy T BT e 5l S le
S Wz B9y WA wp S g o
sl a0 )l g oo G ST s e
Bl slo gy 4285 () g 03 iy,
Weo Y O)Y (lis

2o WS 9.0 luddT gy w08 gowal wp olids
50 Jwsd,l guo B ailBog, Of CuhS w,p ITAY
Y3 ol Ghsn  gleelSlS eogame
WYV OYY ol o o aloms . )LeS 0355,

S Slay ;36 IVAA 0,8 gl g5 (=8
ol S ol e wlsog, o phale [bsle
AYASNY (EIVA ol o5l Las aloeo


https://isfj.ir/article-1-1829-fa.pdf
https://isfj.ir/article-1-1829-fa.pdf
https://isfj.ir/article-1-1829-fa.pdf
http://isfj.ir/article-1-2184-fa.pdf
http://isfj.ir/article-1-2184-fa.pdf
https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%DA%A9%D8%A7%D8%B8%D9%85%20%D8%B2%D8%A7%D8%AF%D9%87%20%D8%AE%D9%88%D8%A7%D8%AC%D9%88%DB%8C%DB%8C%20%D8%A7%D9%84%D9%87%D8%A7%D9%85
https://sid.ir/fa/journal/AdvanceWriter.aspx?str=%D8%A7%D8%B3%D9%85%D8%A7%D8%B9%DB%8C%D9%84%DB%8C%20%D8%B3%D8%A7%D8%B1%DB%8C%20%D8%B9%D8%A8%D8%A7%D8%B3
https://www.sid.ir/journal/154/fa
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

b 555 S palsa (Sl G (Sieusas

OloKaa g ol

Entrekin, S., Golladay, S.W., Ruhlman,
M.B., Hedman, C., 1999. Unique
steephead stream segments in southwest
Georgia:  Invertebrate  diversity and
biomonitoring. Georgia Water Resources
Conference, held March 30-31, 1999 at the
University of Georgia, Athens, Georgia.

Galib, S.M., Mohsin, A.B.M., Parvez, M.T.,
Lucas, M.C., Chaki, N., Arnob, S.S,,
Hossain, M.l. and Islam, M.N., 2018.
Municipal wastewater can result in a
dramatic decline in freshwater fishes: a
lesson from a developing
country. Knowledge & Management of
Aquatic Ecosystems, (419):1- 37. Doi:
10.1051/kmae/2018025

Garnier, J., Ramarson, A., Thieu, V.,
Némery, J., Théry, S., Billen, G. and
Coynel, A., 2018. How can water quality
be improved when the urban wastewater
directive has been fulfilled? A case study of
the Lot River (France). Environmental
Science and Pollution Research, 25, 11924-
11939 Doi: 10.1007/s11356-018-1428-1.

Guilpart, A., Roussel, J.M., Aubin, J.,
Caquet, T., Marle, M. and Le Bris, H.,
2012. The use of benthic invertebrate
community and water quality analyses to
assess ecological consequences of fish farm
effluents in rivers. Ecological Indicators,
23: 356-365. Doi:
10.1016/j.ecolind.2012.04.019

Keesing F., Belden L.K., Daszak P., Dobson
A., Harvell C.D., Holt R.D., Hudson P.,
Jolles A., Jones K.E. and Mitchell C.E.,
2010. Impacts of biodiversity on the

emergence and transmission of infectious
diseases. Nature, 468(7324): 647- 652. Doi:
10.1038/nature09575

Loch, D.D., West, J.L. and Perlmutter,
D.G., 1996. The effect of trout farm
effluent on the taxa richness of benthic
macro invertebrates. Aquaculture, 147: 37-
55. Doi: 10.1016/S0044-8486(96)01394-4

Moss, B., 2007. Water pollution by
agriculture. Philosophical Transactions of
the Royal Society B: Biological Sciences,
363(1491):659-666.
D0i:10.1098/rsth.2007.2176

Naderi Jolodar, M.A., A. Mirzakhani, M.K.
and Sharifi Jolodar, R., 2011. Benthic
Macroinvertebrates Response in the Haraz
River to the Trout Farms Effluent. Journal
of Fisheries, 64(2): 163-175.

Rezaei moghadam, M.H., Nikjoo, M.R.,
Yasi, M., Rahimi, M., 2018.
Geomorphological Analysis of Gara Sou
River Channel Using Hierarchical Rosgen
Model (From Sabalan Dam to Confluence
of Ahar-Chay River). Quantitative
Geomorphological Research, 6(2): 1-14.

Sabater, S., Barcelo, D., De Castro-Catala,
N., Ginebreda, A., Kuzmanovic, M.,
Petrovic, M., Pico, Y., Ponsati, L.,
Tornés, E. and Mufoz, I., 2016. Shared
effects of organic microcontaminants and
environmental stressors on biofilms and
invertebrates in impaired rivers.
Environmental Pollution, 210:303-314.
D0i:10.1016/j.envpol.2016.01.037

Shokri, M., Rahmani, H. and Ahmadi,
M.R., 2015. Assessment of

24


https://doi.org/10.1007/s11356-018-1428-1
https://doi.org/10.1016/j.ecolind.2012.04.019
https://doi.org/10.1016/j.ecolind.2012.04.019
https://doi.org/10.1038/nature09575
https://doi.org/10.1038/nature09575
https://doi.org/10.1016/S0044-8486\(96\)01394-4
https://doi.org/10.1098/rstb.2007.2176
https://doi.org/10.1016/j.envpol.2016.01.037
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

macroinvertebrate  functional  feeding
groups as water quality indicators in the
Tajan River. Journal of Animal Research
(Iranian Journal of Biology), 28(1): 52-61.

Ter Braak, C.J. and Verdonschot, P.F.,

1995. Canonical correspondence analysis
and related multivariate methods in aquatic
ecology. Aquatic Sciences, 57: 255-289.
Doi:10.1007/BF00877430

Vaez Tehrani, M., Jafari Bari, M., Mehman

44

ravesh, S., Ramani, N., Khalili, K. and
Habibzadeh, B., 2004. Pollution and
Prevention methods of that (case study
Badin abd river). The second Student
International Conference on Water and Soil

Resources, agriculture faculty, Shiraz
University, 5 P.

Voelker, D.C. and Renn, D.E., 2000. Benthic

invertebrates and quality of streambed
sediments in the White River and selected
tributaries in and near Indiannapolis,
Indiana 1994-96. US Department of the
Interior, US Geological Survey. 52 P

Vorosmarty, C.J., Mcintyre, P.B., Gessner,

M.O., Dudgeon, D., Prusevich, A., Green,
P., Glidden, S., Bunn, S.E., Sullivan, C.A.
and Liermann, C.R., 2010. Global threats
to human water security and river
biodiversity. Nature, 467(7315): 555-561.
D0i:10.1038/nature09440


https://doi.org/10.1038/nature09440
https://dor.isc.ac/dor/20.1001.1.10261354.1401.31.6.5.7
https://isfj.ir/article-1-2629-fa.html

[ Downloaded from isfj.ir on 2026-06-18 ]

[ DOR: 20.1001.1.10261354.1401.31.6.5.7 ]

Iranian Scientific Fisheries Journal Vol 31, No.6

Correlation between the abundance of macrobenthic communities with temporal and
spatial factors: a case study of Qarasu River, Ardabil

Delshad M.1; Ahmadifard N.1*; Atashbar B.2: Kamali M.®
“n.ahmadifard@urmia.ac.ir

1-Department of Fisheries, Faculty of Natural Resources, Urmia University, P.O. Box: 46414-356,
Urmia, lran.

2-Department of Ecology and Resource Assessment, Artemia and Agquaculture Institute, Urmia
University, Urmia, Iran.

3-Department of Fisheries, Faculty of Marine Science, Tarbiat modares University, Noor, Iran.

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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