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Abstract

Introduction: The aim of this study was to evaluate the impact of human activities on
health and determination of water quality macroinvertebrates functional feeding groups as
indices of biological assessment.

Materials & Methods: A field sampling campaign was carried out at four stations each
month on 2017. The study entailed sampling of benthic macroinvertebrate using a Surber
sampler.

Result: Throughout the sampling period, 46475 number per sampler unit of
macroinvertebrates were collected Which were belonging to 16 orders, 35 families and 49
genera. Macroinvertebrates included five functional feeding groups including Collector-
Filterer (CF), Collector-Gatherer(CG), Scraper (SCR), Shredder (SHR), Predator (PRD).
CG and CF groups had the highest relative abundances in all study stations, except station
3, where CG and PRD groups were dominant, respectively. In stations with high pollution
(especially station 1), the abundance of CG feeding group has increased significantly
compared to other stations (especially stations 2 and 4). Based on the results obtained from
the distribution of macroinvertebrates and their Feeding groups, the impact of human
activities including the effluent of agricultural, urban, and rural wastewaters to the little
Zab river is quite evident and the stations affected by different types of effluents (Station
1 and 4) had the most unfavorable conditions respect to the other ones.

Conclusion: Therefore, the assessment of macroinvertebrates functional feeding groups
are a useful way (with a least cost) to evaluate the consequence of human activities on
water quality as it has been observed on Little Zab river ecosystem.

* Corresponding Author’s email: kamali.abolghasem@yahoo.com
Received: 28 July 2020; Reviewed: 8 October 2020; Revised: 10 November 2020; Accepted: 15 December 2020
(DOI): 10.22034/AEJ.2020.254362.2388


mailto:kamali.abolghasem@yahoo.com
https://dx.doi.org/10.22034/aej.2020.254362.2388

Journal of Animal Environment, Vol. 13, No. 3, Autumn 2021 Ve ub F aslad AY Ll ol cnylias cale doliliad

by Jlio

o ) (P01 39 G YU ye0 9 I 9 Sl sldog 5 o w,U
S5 oy 4l

oM iy 3098 slais il (sugo & MaS acilil o) [ (suan) LS yuans [ o) 35 5 aus] i)
Ol Sl o Meal DT 8Kl s liudns 5 a sle anly o dlad 05,8

Ol (ol olsgs €55/ :‘;ﬁ‘}g.alq 6uS iy “)Q‘j::/_c;bg‘)b:gj cudilags 89,8 r

Ol wsolos g5l a5 5 st ol iliing Glojla s 3tS ik o gle 8T e go 32 sl (s55s8T oSy

odSo $SulS DladS
® % A
05,8 gy Ll )l eslinl U OF oS e 5 ety Sl el 30 Ul andlas ol 51 Coda saadia 3 B e S)i
_ _ . L;]Aiiij' L;Lam”f
Al g Aol ) (S S O Wl 4o (58T 08 e Son s O S sl
Yo [oxY [0 sl &y jpygn 5 s g0 3 oMzl b oSl gz 13 6585 o pain Sz plsz 5l ()10 0 500 1l g g 3l e So g8 Olj sy,

A bl VYRV Lo 3 wlale O gty 20y Son T4 5 nder b e lo
G 4,8 5 e 4 5 el Yo il V14 aS Wil ol (65887 ol ls e a3 d-lg 43 sue £TEVO Sluas s
«Scraper (SCR) «Collector-Gatherer (CG) «Collector-Filterer (CF) ladss o9 8 0 Jolss 38 48 go o S5 il
S Y oK) pay) Sllas (LelSauyl sl ;5 i jay CF 5 CG ooy S .5 Predator (PRD) «Shredder (SHR)
Collector/Gatherer laiss o5 8 gl p L35 5,5 5 o N9} o i 3 (35 IE PRD 5 CG glroy S i say
ils (£ 5 Y olKan o35 54) bolSKaiu) o 4 cand g o ne il 3 () ot 03554) 2L5 (ST b obeelKan) o
3955 dharl Gl glacdleb 36 dagl e 5, 5 (S o8 e S BT ) odal sy gl el ol
Lol 151l s 45T ool Sa) 5 033 2 s NS S 57 5 85 (g5 i) 5 (5% 53038 sa SNl

W35 ST s 5 dayl 8 o 5o shasts ol yfa (§ 5 Y (olSaunl) dimils ) 3
Ll 4 ol s s O 7S b oA O Ar S s s e g S s b el Al o g (oS

2 S S Py oy, o8 Slep 5 ol ST )3 i 5 Gl ol I (8L ez

Yoo kamali.abolghasem@yah00.com :J sivwe suivuws 5 (S 5 38N oy 3
AR 3T Y0 t gty 2,5 YRR LTV il 20, YRR e WV rs sl 2,lE VAR ula e V redls a3
(DOI): 10.22034/AEJ.2020.254362.2388


https://dx.doi.org/10.22034/aej.2020.254362.2388

Taghinezad et al.

3 il Jil Glas,lrial 4 plgioe @55 OB e S5
Sp g Wy, (Slees ©f CoisS o i 5 JT olge 39
Sluass oy ,5 o)y LOTAB) Jsgl> s ,5L.(Y + V- Uwadiae)
Szl g )lemal 4 culgi e ailsog, 106585 B e S )5
Gl g o g, O CahS )0 ss g I lse 359 51 30
OB o0 S 614355 i sloog 5 598 (o y p Sun Lasdllas
OlrlydT Sz s8 Ol ailsog; (st ) Slioe Olyisars3aS

L pdy plxl )8

Bhg) 9 alge

STy SlaosS S 0331 g ¥ o S l aling, Jy

sl Sodl glgl (25,5 Lo b ragh cnl jo olfiw! T oolaas
e 5> Sl glaclled 5l 26 gless) 5 68 «55,5LaS
(0 IS0 55,5 5 Ly oo 51 L6 5 i s o

\'. -
| <
H 3 Syt g rlenns 350 b g0 i N 0 g B

2 o P
= Ty
&5 3
y .
./V .

Wl e bl Jgb olmloled
FEOTE QT £4° aF" ay" |
AR AL FO°af" v Y
FEOYAT AYT FA% AV Al
FEOYAT YT fa° A8 ¥y f

3 4oy 59 (Tl ol | Cumdgo ) JSb
oyl wrldl iz olaise b ol yob K o8

o o gy S Y ;o D13 guidils sl S (5 )10 pdiges
E9 9 o)‘L.\J‘ aS oulds ‘abul oli:.m.‘:“ FL )‘)S; P L;‘o):)i...a 9

Yor

OlKaa 5 a5 &

dadda

S bl an b 55,9l58 5 iaio sloculled i g

Sl oyl sl 093 e BT L o)lgen el adls adgs iali8l 5o
1, oo ol o5 bpgicns ) condles dacley 5 laoasyV
s o ) ailog, ol ( Sogll .(VA3A Karm) ojlail o ylas-a
oy ol slocled 150 o jlame ol asls Hlgi
Ol 51 (SYsb rmns &S witin ol s e a5, 10540 9]
Sharma) aisS oo (b (65,9LeS" 5 (Frio Bblie g lalins) o
o sloss¥T Jols  Sogll £4i aw (Y- Chowdhari 4
poos 5| ol 5,5laS (Sosll imlio 5 Slmle IS 51 Sab
ol o8 (Fogll 5 65,9L88 5150 50 0olinal 3550 (55,5L8
Do g0 Bailg, 0,5 45 05 ld 042 (6 4 g SO GlaMSL
Ot 6l gousie sl axLs (Y)Y Chowdhari 4 Sharma)
Karr £144% Merritt 5 Cummins) ogi oo ooliiwl Ol coas
gl (Ve () Ken g Kenny Y- - ¥ (] ISan g Bode ) 29A
SOl ilops: 1010 (liardsSy b Dliogas Ol 2 a5 cnl 4,
Olg5 Jedoar 385 IS a2 w0 o st alid 10 50 ()l O
e 535355 5 B0 byl 1 4y ol 0555l g0 guzme S >
S Condy wilges e s Jelse 5 b Sogll ol
Ol (o learsS 5 Sleoguas 4 i | )z glacs 5 Lo
(Y180 o Kar g Sharifinia ¥+ -9 . SKen 5 Kenny) was
Dhsgzge jlaailssg, ol )l sz CoieS Guas sl plulitipgiaz 51
Ly gyl Jeall uSe g oogaiooliinl O oS asls olscar 55
F P OB g Sy b S (o0 a0 (e Lulpd ) S
5 Cumming) wil oo ol slocled gl Slogzge o il
Sleieds 6585 8 e 2 (Yo o ¥ oy S g Bode ) 147 Merritt
S jlops: 0 sl (1B gl dis zglaws Lanslga Sl B as
iz glie mlio 3l (Vo) o o) Ko 9 Cremona)os geioliy! 2!
iz slaog 5 10 1 by el cpl o s oS 0iS oo sl
SN Sl s ooy (124Y Baily ¢ Taylor) sls 1,8 gladas
baslog) 4 (b 5 640 155, GO 345 51 (2L
L ailsog, o 5lepg (218 wlie Wl oo it laanlp b
abog, 6385 (B e SHrsly | sz blyd g ools ok
OB 92l a0 et ATAN (1Sen 5 Lot 1) ailed slom]
T olse ay Fogll 5l Lol o5, ol > slaailiss 51 S (Y YAY
OB e S SlslR 50 et Jold 2lie dlidepshan i o
3 Sorexr Ul bl )| alanlsa 135 sleog S g (s34

L;‘cbd.a st‘)})f@“))"bd‘fb(\ 140 sA"an)MLJsoL;)):‘ébLl



Journal of Animal Environment, VVol. 13, No. 3, Autumn 2021

o) A ¥ oSy s 090 (5 5 il e, )3 L plgs
s Lpley SIS ol cils (g 5 i S l)3 Jgo0g)
Swogld g (S S T ol Lol gy (8 9 (IS (o)
ool andal SaSay ol )3 gandils s g b l,3 L plgs
United States Department :USDA) (S ol oazio YL (65,9l
OYAN (69,9:5L) 28 53y plxil V Jgu 7 204 (of Agriculture

\E-

. ‘}AAMQAVGJLAJ.:‘\YJLA%SJJ;L}M*JL&AM‘;AJLMM

SIS ) eolaiwl b olfiole;l as JWsl 5l o ladiges )3
S s 0 )3 sanails oy 5 yuas (Sieve Shaker) alXislo]
e 4l SO gs, L ol 13 L g Seolatin— Bolas
O adiged Sl g lo pnSe g e il YO (550 5 Job 4 S5
O Digimizer [f580e 5 51 eolatinl b s b K o5l 0l
sawogld Tt g alle (6 50S sl s Y olRii]ays B

USDA (guiy adids 51 o3lisius! b 153 gudadils cyuaes ) Jgoi

o Sl

Py hs Py [y

Sy cpm o O3

R 1 SR ey A MY E VAT

./..Y}])';pj

< [-=YOIO

1= Y- Yoo¥  (ebe) b

(P<-/+0) 2o, 0 3l 530S zlaw ,o(Duncan multiple range test)
5 V) a5l SPSS l33le i Jawgs aools dwloee .cd pdy a0
A plel Excel s )l58le 5 asas b o IS s 5

O S a5l )0 Sladd GogyS (o (Silgl )3 Y Jgur
.(YA4Y (Baily g Taylor)

i buwgio o Sk
<\ <\ <\ Y Shredder
<\ ¥ v fo Scraper
YA & a v Gatherer
& ya Yy Filterer
¥ YA V0 ) Predator

)
(o sl Yo 1OXY 2 [B) lo pasgas axlg o sae FFFVD slass
Shlllae adlaie ;o (g )lopaiges JloSy (b S opes S
il 3led uiz FA g 00l YO w00, V7 4 aS winds gjlulas
VYA L i it 6585 OB e S Slold on i 9 e
‘5?4..3 us"ﬁ‘)s JyY 5f cl.i‘;d..gJ 4 .109.1).@ oy yo O \FOPY 9
s AQ‘)A.OJUQAJ)%LSLEG&M%' @Loj)o(Dlptera)uYLjo d.';.ul)
(Oligochaeta) .),baS 00y eawly ! 51 am (¥ Jgaz)ols LSas |,
4o (Ephemeroptera) l,e09; awly 9 ¥ 5 )V gloolSingl o
Vol jo e 0l LSS ] (gam 4, F g ¥ slaolKiny)!
Trombidiformes slear.l, Hirudinea oo, s Slgl 3 s iay
9 ¥ slools) jo.aings o 95 5 Jlade oy 5 yiaw I Tricoptera g
Trombidiformes (Tricoptera slaaiwl, o Slgld s 5ay ¥
Slolyd o 5 aivgr lo e lade oy 3 w5l Hirudinea oo 4
.55 Trombidiformes sHirudinea.Tricoptera LY oSyl )5 s

Yav

g )l paiged dlwgds (5385 O e 2 S 5l sl paiged

A plonil e e Y8+ jgideui b e Sle Ve /OXY /D olal &
Gl paiges g Dbl 5l (gl olKius! oy ailsog, alads aw
3o ke cpl gl oliws .28 5 5 g0 dilsog, Jawg g oo, LS o
Soslaez sladised § 90,5 s ailhog, Ol ol 2 O
W35 S 2oy ¥l s b 65385 O pee S5 end
Cg e diges (1299 ]S g Loch ¢V 40Y Pennak)
oSl Sl g psle axly g3l bS5 oltlejl 4 olulis
ool (5y5lae (6385 Doz g0 g dlge.diniosls JESl sedulol;]
YO+ dade ki b alBile;] SIS J3lods aaiges B9,k o
13 B asads sols 13 Ol wedle by 5 9 00 Jie e See
5 Slgrge lulid sl 5 4t gl palleyd 5 JT olgass,
e lolid slaads 5 DS000Jus g8y Songs yil olSms
«14Y# Needham<) 464 Edmonson <) 44Y Pennak) o sslaw!
by o o8l gl )3 (Yo (),Ken 4 Tachet «YAA# Quigley
o 0D s (65 Wiged w2y 0 G145 095 o o
CF (Collector-Filterer) Joli slaydss alises sloog )5 oS 5
SHR 4SCR (Scraper) PRD (Predator) .CG (Collector-Gatherer)
0, Slos cow pFFG ozl alows gl 0o jo > 5 (Shredder)
Taylor V447 Merritt) 0,0 ,5 las 385 O o 2SS ) psladss
i sleog 5 s Slsl .Y+ Y Mandaville <V 44V Baily 4
Syt Cols po b et hd o ol (&S e ez 5o
ool b Sllllae gloolKins! ;o jasls sleeg,S gl 3 as o
e85 )3 ol s Juod g 4y 0,50 Systat 11 158ls 5 )
Pl By yransl=Bg S9alsS (b9, b resls 5l le i (Y J5or)
one-way ) 48,b S il ly Ul SaSa oSl dislin 0l
OSils glaslosiz fyaejl Lawgs LS Joe (rxi s(ANOVA



Taghinezad et al.

Sze5 Ol ailg) 50 oudh o lwliads (6345 W92 g0 (@ y0 yio yO ax) (e Slalyd Y Jgus

& o0 ¥ Y Y \ a5 g > 0dlgils Sl y
\'Y \Y \ - - Dugesia gonocephala Planariidae Turbellaria
Y - - - Y Gordius aquaticus Gordiidae Nematoda

Vb - YYA Y Yvo Tubifex sp. Tubificidae
\YF - \Y'F - - Lumbriculus sp. Lumbriculidae .
- - Oligochaeta
YAZ - V¥ - Y\Y Stylaria lacustris Naididae
OYAY Y Yag) YO VAYY Nais sp.
Yy - - Yy Notonecta sp. Notonectidae
\ - \ - - Velia currens Veliidae Hemiptera
\ - \ - - Corixa sp. Corixidae
\ - - \ - Laccobius bipunctatus Hydrophilidae
Y Y - - - Noterus sp.
> - > - B Agabus sp. — Coleoptera
) \ i B B Dryops sp. Dyticidae
\ \ - - - Dinocras sp. Perlidae
¥ ¥ - - - Leuctra sp. Leuctridae Plecoptera
\ \ - - - Chloroperla sp. Chloroperlidae
£ VoY \ oYY v Ephemerella sp.
\YY VYWY - - - Ephemerella krieghoffi Ephemerellidae
\ \ - - - Ephemerella belgica
YeYyY VoYY foA Y.y AYO Baetis sp. :
! . Baetidae
YADA Yof VOF VWY YYY Baetis alpinus
- Ephemeroptera
I - fa - Y Caenis macrura Caenidae
V0 A 4 - \ Caenis sp.
vy ¥y - - - Ecdyonurus sp.
Yya AEAY - \td - Epeorus sp. Heptageniidae
\\# v " A - Heptagenia sp.
AAA Y ¥ A\ OYY - Rithrogena sp.
41 - - Yy ) Agraylea sp. -
a9 fY - ff 'YW O)?yeg;u ra SF[)). Hydroptllldae Tricoptera
ARIAN Yy YYA vy - Hydropsyche sp. Hydropsychilidae
\id \id - - - Rhyacophila sp. Rhyacophilidae
I N - - - Pericoma sp. Psychodidae
'O - - VO - Dicranota sp. Pediciidae
¥ \ - Y - Tipula sp. Tipulidae
'O V¥ - \ - Atherix sp. Athericidae Diptera

Yyoa VAA- AD- YOA? VeFY Simulium sp. Simuliidae

Y Y - - - Dixa sp. Dixidae
749 \PY - \ka! V04 Rheotanytarsus sp. . .

YYVF-  YAYA  0-3A  VAYA  SYVF Chironfmus sp.IO Chironomidae
\ \ - - Cordulia sp. Libellulidae Odonata
A - - - A Physa fontinalis Physidae Gastropoda
\ - - - \ Argyroneta sp. Cybaeidae Arachnida

f.7 v YY. 4 FA Hydrodroma sp. Hydrodror_*mdae Trombidiformes
\ \ - - - Arrenurus sp. Arrenuridae

fov \4 V40 \YY \YY Erpobdella octoculata

€. _ _ _ ¥. Erpobdella coccon Erpobdellidae Hirudinea
\ - - - \ Erpobdella sp.

44 - Y A YA Hydra sp. Hydridae Hydrozoa
Y Y - - - Isotomurus palustris Isotomidae Collembola

V0 YYYA  VeaYA \POPY WYY fa Yo \#

YOA



Journal of Animal Environment, VVol. 13, No. 3, Autumn 2021

09,5 yol> asllas )0 .cd8,5 1,8 SCR sladss 09,5 30 cov

ol wlleg g atslas glazgs BB s Slol,8 SHR (glaydss
Sgu5 00S e Jlos Jguad solad jo alizee glaolling! (o 09,5

6 I slagss)

i

Sl gl dis (sbrog,S (Slgl 8 oo s i :¥ S
Jlo S o el

[T

ol (gl das gog S Slglyd oy a5 iV ST
)LQJ’ L}aﬁé e bl

A B Parasite
mif

*. WHR
EFRD

¥. MR
oo

Groliuns! gl dai gvog 5 Slglyd o yo cus i :F S
il s 3 il

AR

\Ne oo

o lgs il o ¥ oSyl ;o laas (Coleoptera) ;YL aiul,

Cuotl og )5 ple g aiils jea> T olKiusl o (Plecoptera)
Nematoda gloos, .wzils e Slold e Blday 505
o&iws] ,o laas Hirudinea sArachnida .Gastropoda (Hemiptera
5 Chironomidae sleeslsils o 54y iz ps .aiod odnlie )
Slald G 3l olKws! sles joDipteraa.l, 5ISimuliidae
Baetidae oolsil>- Ephemeroptera axul, 5l g wisgs jlo,95 5 (oo
aihie ;0 3 O et SHn e SlalB Ol (A
3w le &S wias oo Jolis 1) (sladss 05,5 pais aslllas 550
() JS5) PRD 64,5 SHR 64,5 SCR 05,5 CG o4,5 CF 04,5
wlolid 50 Parazita Olog>ge (golass jol> aslllas )0 pes jo
oy 5 o eols cllBo Aoy, Ol CuhS puad [ a5 Al
(F o] 52 Slllhae slaoliny! ales ;3 CF 5 CG (slayass
Tl 5092 510,95 2 (e Sls18 2 5 e 3l o9 S ples 4 s
ol5ss] 3 PRD 5 CG (slayois slaog 5 aSols oles ol aslllas
P Vol ;0 CG slaydss 09,5 Slgl 8w ys pingy LY
Ot eon 009 U5 0 Slesd nl g oo ol ple
eSile (P [+ 0) ols i 1) o cma SO F g ) slaolKiny]
I poke ¥ ¥ okl ;o CF (slaydss 05,8 ilgl,8 as o
e Wolfisl m Slpss cl Jg oog ¥ g\ sloolKiny]
St ¥ olinl ;9 PRD la3i5 05,5 S5l 13 0o 0 (0 0le 090
LY oSl o ol ke a5 psbas woog ¥ 5 ¥ slaolSi |
05,5 (P<+/+0) 541 5, lo e DB lylo F 5 ¥ slrolliny
s Slihd oeSils e 31 ¥ olfil 5 SCR (glasdis
39y (6,0 gae B! ljls Lolwy] soled b g 009 lo 95 5
Sl b alio ;8 SHR 65,5 Jlsl2 awys ax 51 (P</+0)
2 Ol 5eSilee w03gs S bolfiiws! oo o slasdss sleos,S
Slyeis (b 5 992 519,55 5 S5 polie 51T 5 ¥ (slacliin]
ol yolo dslllas zuls ol Sy e o de oK) o
Do b ) ol )3 CG (glaydas o9 5 S5l aoys oS ol
SO g 65,08 Gldols glgil 0g,5 L Sludl slazdlas
HLB, a8 ols las odel Cawods s og ollws! plo 5 5 s
Jlo e Joad jo F ol jo e (landss by 5 (ol
olei ;0 CG 05,5 Jlgl,3 ao o 0g Sglae brolliws! plu b
2 JI8y93 p Hlade Slas sl laolliwl (oles 5o 9 Jlo Jgad
g Sleesd Wy, 3l e rar Jead (oled o 4S9k
(SCR sladxs 04,5 ) PRD uiles g o039 Hlo 655
S @l ¥ g ¥V sleoling) 4 e ¥ g ) leolSi!

Lgl.boli».w.l‘ 5o CF 6‘4.!.).!.; 05; u‘).....ﬂ' ..\.33) S TY ‘5»......: ‘5’151)5



Taghinezad et al.

azgi bbb oo oS Loyl ailsg, j0 (Y- - Y) Bowles s Fries
ol o Blae ) T olse 5l w554 CG 5 CF (slaog S a5l 4
S «(124Y Blair 3 Williams) aisS oo eolawl ailsog, s g
edo (gladl cldlad elgsl 51 Lol conlin plde oyl b o) oo
wilios (V JS3) Y olfiy] 13 CG og,5 argi LB Liulsil Lol
Bt I3 G385 oale slosisS asgll Ll 55 45 ol ot
loag s s baisS ) Joleie oS 5 a5 Jl o wcand
3 ot obale sladiss ol 3l slass iz wa ol g Il
(Yoo ¥ ol,an g Oberdorff N AAY Karr) wiS’ o oy 2ol
o5l Wb ol LS ol asllhe o osel Cassy gl
32 15SCR 5 CF.CG (slaog 5 .caul 15,55 51 conlin sigoped
55 SHR  PRD (slaydss sloog,S 5l st T oSl o yol>
G5 OB e 2S5y meloz Sidg 5 g5 Ll Ol s () ISC2)
Wlog; 1o OS5y VI8 (ole Giygnassie Cusoimly 5
Collectors slaydss 09,5 azgs JB li8l b Lolewl g
oelple .(V24Y (Camargo) o,5 oy, a5 (Filterer 4 Gathers)
Gan e Sdlsd 5l (LAboluy 15U aas e plis fil G
5 CF oy (oo Gl s Sz ol ailsog 5o ole
&g dhox sl (alli; Slaslis iz ea 0135 (CG o354) CG
09,5 s3a> s Tolil 13 (LS dgy 5 O cdlad iy
sWilliams) uiS o adss ST ladgs 51 4 cowl oo Scraper
3 it agme bayly8 0 6585 o e Ssl,5 () AAY (Blair
Dglite (2138 Slge 9905 5 i £98 (Jobe (ST bed Jod
SHS OB e 1515 (OTA0 ()Sen 5 58 535050) 2l o0
S loazinl b ¢ bl (LS by 5 e ot SO,
(it (Bl gl aile Sl gl Jelse 5 (oo
e Find adler Dglite dw g dnle 5 B Golae «(s5laS
Sloogas o Ay slaaminl oy a5 b asliaos go slaslSi
shls bl slacadlad glgil amis jo oSt ol g ol S
Loyl ez p Sldis Gloog S aS (6 5bay wivg (AS Dslis
Aoy shad ol s gl)ls e Jld glyil (50 5 ailsos, 5 5lups
1947 Lamargo) o ,ls ciyllas 35 L3 sowie Dldlas gl Las
S8 (Ve oY Ko 9 Ganasan ¢)44Y Blair 4 Williams
2 oskeniz slaasly jlesliiul b Clogzge (glayiss slaoy 5
S S s 285 18 adlae 550 (o ailsg) (2L
Azami) ayo )5 jastive ailsog,calizee sboasli o >lg8 0 Ol
S8l ey 695 s BL3 | 5 s adlllae 3. (Y410 o) Kon
5 Varnosfaderany) o (5,155 s slaasls mlbs 5 ol
loos 5 5 alizes sla Fogll b rimed (Yo o) Kan
Y5

OllSen 5 o155 &

11

ol gladds slaog,5 (Jlglyd o yd cus i 0 S5
b Jad o iz

olws! glasdas gbdog S (Slglyd oo cus 5 :1F JSCi
Slinan) b 53 e

Sou

.
ololp pol (o) )3 Glalllaodibaie (5585 O e 2S5 )2

Gludss 09,5 paiz 4 (V447) Merritt o Cummins gunail
55,5 SCR 05,5 «CG 05,5 CF (cloog,5 5| & le aSaunils 3las
oy ailsog, 4o L:as?o}fl gyl (v JS5) wisgs PRD 64,5 SHR
aleog) porten) 2 gl aiilyi il glasn] 8 b Sz S
OB e Sy3 ln gz lulyd g ool S 1) S O
ool b 3, slye g5l ol gl syl 5553
Collector-Filterer, Collector-Gatherer sl ,; swlin gl aS" S5 5.8
sloogS (Slgld Gl s (Gerer LSl ol o Bboe
OB e 25 sl dss gloog 5 ow b ol plis.0 98 s Collector
i 5 T olge 3959 51 (56 Izl sylminls 4 i o0 (5555
ol aalllae coigina 0y (o ) peptan ) Ol CudS
oh%en ¢ Banagar s(\YAQ) Slosl> s ,0b lalllas guli b gupen
alzog, 0 (V+1F) L, Ken ¢ Shokri ¢l 2 dailsog, j0 (Y+VA)
5 et slds)ls ailssg, ,o (1339) o Ken 5 LOCh o2



Journal of Animal Environment, VVol. 13, No. 3, Autumn 2021

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Y&y

biological stream monitoring in New York State. Stream
Biomonitoring Unit, Bureau of Monitoring and Assessment,
Division of Water, New York State Department of
Environmental Conservation. Albany. 122 p.

Camargo, J.A., 1992. Temporal and spatial variations in
dominants, diversity and biotic indices along a limestone
stream receiving a trout farm effluent. Water, Air, and Soil
Pollution. Vol. 63, pp: 343-359.

Cremona, F.; Planas, D. and Lucotte, M., 2010. Influence
of functional feeding groups and spatiotemporal variables
on the 0N signature of littoral macroinvertebrates,
Hydrobiologia. VVol. 647, pp: 51-61.

Cummins, K.W. and Merritt, R.W., 1996. Ecology and
distribution of aquatic insects, In: Merritt, R.W. and
Cummins, K.W. (eds.) An Introduction to the Aquatic
Insects of North America (3™ ed). Kendall/Hunt Publishing
Company. Dubuque, lowa. pp: 74-86.

Edmonson, W.T., 1959. Freshwater Biology. John Wiley
and Sons Inc. New York. 1248 p.

Fries, L.T. and Bowles, D.E., 2002. Water quality and
macroinvertebrate community structure associated with a
sportfish hatchery outfall. North American Journal of
Aquaculture. Vol. 64, No. 2, pp: 257-266.

Ganasan, V. and Hughes, R.M., 2002. Application of an
index of biological integrity (IBI) to fish assemblages of the
rivers Khan and Kshipra (Madhya Pradesh), India.

Freshwater Biology. Vol. 40, No., 2. pp: 367-383.

Karr, J.R., 1981. Assessment of biotic integrity using fish
communities. Fisheries. Vol. 6, No. 6, pp: 21-27.

Karr, J.R., 1998. Rivers as sentinel: using the biology of
rivers to guide landscape management. In: Naiman, R.J. and
Bilby, R.E. (Eds.) River Ecology and Management: Lessons
from the Pacific Coastal Ecoregion. Springer. New York.
pp: 502-528.

Kenny, M.A.; Sutton-Grier, A.E.; Smith, R.F. and
Gresens, S.E., 2009. Benthic macroinvertebrates as
indicators of water quality: The intersection of science and
policy. Terrestrial Arthropod Reviews. Vol. 2, pp: 99-128.
Loch, D.D.; West, J.L. and Perl mutter, D.G., 1999. The
effect of trout farm effluent on the taxa richness of benthic
macroinvertebrates. Aquaculture. Vol. 147, pp: 37-55.
Mandaville, S.M., 2002. Benthic macroinvertebrates in
freshwater taxa tolerance values, metrics, and protocols. Soil
and Water Conservation Society of Metro Halifax, Halifax.
47 p.

Needham, J.G., 1976. A guide to the study of freshwater
biology. Holden day Inc. San Francisco. 107 p.

Oberdorff, T.; Pont, D.; Hugueny, B. and Porcher, J.P.,
2002. Development and validation of a fish-based index for
the assessment of ‘river health in France. Freshwater

Biology. Vol. 47, No. 9, pp: 1720-1734.

Pennak, R.W., 1953. Freshwater invertebrates of the
United States. The Ronald Press Company. New York. 769
p.

Quigley, M., 1986. Invertebrates of streams and rivers.
Head of Studies in Environmental Biology. Nene College,
Northampton. 83 p.

Sharifinia, M.; Mahmoudifard, A.; Gholami, K.; Namin,
J.l. and Ramezanpour, Z., 2016a. Benthic diatom and
macroinvertebrate assemblages, a key for evaluation of river
health and pollution in the Shahrood River, Iran.
Limnology. Vol. 17, No. 1, pp: 95-109.

Sharifinia, M.; Mahmoudifard, A.; Namin, J.I;
Ramezanpour, Z. and Yap, C.K. 2016b. Pollution

\Ne oo

:)f,l.f Y é_)La.Ai AY JLn.u ‘(5\)\9:“‘-; Ca.n.a.u*:).]c:\.;.c ‘;é.‘.CMuL.AA

R e 0,50 99,80 ailBog) (6385 5 e S sl
alog, alide (A5 Lauld 50 laog S e dle wlalinl 985
Omzpe (0aY-\F (o Sen g Sharifinia) og  Slwss olls
Baily 4 Taylor) plo ailsog, ,0 435 & jso cwyp (wlly
Sk )5 ol asllhe [, Lol les ciS oy oo (123Y

um

Axio PYE Ll as o) e ol8isls

Sl e 56 IVAA ol (6508 g .z zyo Lp il Y
@l pbws S @il g Glnl el By, SesS S
Slran ¥ O)Lo.:.l A 0,90 .‘a)LJ ul.e) g5_,...»L._..J éLbu...:bj).a
AOA BT

R) 1L § P R | X 4 Py g P Y BT TYR) - UL YL P pg Y0 Y
Sludss ooy )5 5l oolaul b o0 ailsos, axlides b))
632 3551 Sy s APl 5 585 O e S
AY LAY Olxan o)l.g..f.» ) oy90

oSl y L8 o fy ( PlyE L () 009 it ¥
59,90 anllls 15335 @alyz » Sronsl Play (Fjlame
Ne0y90 6,9l G dame L lldS liwl (i QYL
BV B9 Slas F o)lods

9 .z obpedde Lz (woijauilos] L 38 505050 A
o — s ; oS Ln s IS AVAD S (ST oM
Comaz loolatnl L oogymls albog, (SoielsST oLy e
Ay e)LA..'L A 0,99 '6)33[? ey e LS)"‘S Qlj)‘éf%s'? S))'.;
NOABVFO Olras

G s e 5ol s ) APAD cp yfoslrisyol 5
ey lrasls gl eslanul b jhe albos, S .5,
5 YOY clrio sl ol 5 SNd psle e ol i
X0

7. Allan, J.D., 1995. Stream ecology structure and function of
running waters. Chapman & Hall. London. 388 p.

8. Azami, J.; Sari, A.E.; Abdoli, A.; Sohrabi, H. and Van
den Brink, P.J., 2015. Assessment of ecological quality of
the Tajan River in Iran using a multimetric
macroinvertebrate index and species traits. Environmental
Management. Vol. 56, No. 1, pp: 260-269.

9. Banagar, G.; Riazi, B.; Rahmani, H. and Jolodar, M.N.,
2018. Monitoring and assessment of water quality in the
Haraz River of Iran using benthic macroinvertebrates
indices. Biologia. Vol. 73, No. 10, pp: 965-975.

10. Bode, R.W.; Novak, M.A.; Abele, L.E.; Heitzman, D.L.
and Smith, A.J., 2002. Quality assurance work plan for



Taghinezad et al.

Yey

28.

29.

30.

31.

32.

33.

34.

OlKaa 5 a5 &

evaluation in the Shahrood River: Do physico-chemical and
macroinvertebrate-based indices indicate same responses to
anthropogenic activities? Chemosphere. Vol. 159, pp:
584-594.

Sharma, K.K. and Chowdhary, S., 2011.
Macroinvertebrates assemblages as biological indicators of
pollution in a Central Himalayan River, Tawi (J&K).
International Journal of Biodiversity and Conservation. Vol.
3, No. 5, pp: 167-174.

Shokri, M.; Rossaro, B. and Rahmani, H. 2014.
Response  of  macroinvertebrate  communities  to
anthropogenic pressures in Tajan River (Iran). Biologia.
Vol. 69, No. 10, pp: 1395-1409.

Tachet, H.; Richoux, P.; Oumaud, M. and Usseglio
Polatera, P., 2000. Invertebratess d Eau Douce.
Systematique, Biologie, Ecologie. CNRS Editions. Paris.
275 p.

Taylor, B.R. and Baily, R.C., 1997. Technical evaluations
on methods for benthic invertebrate’s data analysis and
interpretation. Canada Center for Mineral and Energy
Technology. Ontario. 90 p.

Uwadiae, R.E., 2010. Macroinvertebrates functional
feeding groups as indices of biological assessment in a
tropical aquatic ecosystem: implications for ecosystem
functions. New York Science Journal. Vol. 3, No. 8, pp:
6-15.

Varnosfaderany, M.N.; Ebrahimi, E.; Mirghaffary, N.
and Safyanian, A., 2010. Biological assessment of the
Zayandeh Rud River, Iran, using benthic
macroinvertebrates. Limnologica-Ecology and Management
of Inland Waters. Vol. 40, No. 3, pp: 226-232.

Williams, D.D. and Blair, W.F., 1992. Aquatic insects.
Blackburn Press. Wallingford. 372 p.



