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Abstract

Macrobenthos communities are used as the second
and third levels of food chain, and can be
considered as an index of total production and
water quality. This study aimed to investigate the
density and abundance of macrobenthos in the
Zayandeh-rood River in 2017 and use them to
determine the river water quality. For this purpose,
6 sampling stations were selected completely
randomly and sediment samples was collected at
each station with three replications in 4 seasons.
Benthos identification was performed using
binocular stereomicroscope and Benthos identifiers
keys. Finally, 9 families and 7 order were
identified, among  which  Monhysteridae,
Oligochaeta and Hirudinea had the highest
abundance. All seasons and stations are classified
as serious organic pollutants based on the ASPT
index. According to the EPT index, in spring,
water quality was assessed as good. Summer and
fall were in poor and winter in very poor quality
class. Shannon Weiner index for all seasons is in
the moderately pollution class. All of the seasons
according to the BMWP index, were in moderately
class. Based on BMWP index, stations 1 and 3, the
water in poor quality and the other stations were in
the moderately quality.

Keywords: Biological index, Macrobenthos,
Water Quality, Zayandeh-rood river.

25 6P ol § (MR g 5 = cole dlxe
(AV=V V)RR 5l cpgd 5 (o il epyle o)lod pidn Jlo

99930015 A3y OT Cudas™ vy g

B399 5o o715 9 £955 Sl i ol
Pt Jlo 5o

T o dble | 1S Wadle 1ya 3
(Ol 52) Olghol domls o3 Jams 05 S iyl b )8
Ol cOlgaoal ¢ oDl 3151 o851
ST o&sls (Kl 42) Olginal Al s« 5 Jams 05,5 Slsliwl ¥
Ol Olginsl ¢ oSl
OYQAT/YY 5 udy g sb = VWAV /Y0 sl 5o )

oalinls;go ¢ plAE mha (pages 5 (pasd Olgsas 38 pelsr
5 M S Ol 5l Sl Ol e 5 S L3 0L
T B P
Wby, Sl (i 53 by Sl oSI5 5 g8 Sl
e 8l Lol leslinad 5 TN Jle b lg 55 356l
Mol 25 ke cpl a4 Al e wbiss, Of AS kalys
A s s Pl el S Sk 2 b B s (sl e el
el el s Sl G e LSS A b o]
SIS 5 etz S S el Sl eslinal bl s
S Ghate ol gl 4ol s A el Sz 0 plobls
s Monhysteridae Lol ole 3 &5 w33 plubs wl,
Aasls | el ol o zie Hirudinea ; Oligochaeta
S Sades, 55 ASPT axls il laolKausl 5 Jgecb 4an
ol S lg a5 EPT axls @B el s 3 s
035 53 Ohmel 5 i 635 55 52k 5 Cheld 3 8 b3l g 03, 3
S b g2 s dan gy s 5L patls L85 5 Cies
b3 (Sl s 5 oo anllas 3 g0 slaalSn S 5 Jav o S35l
53 BMWP  axls il aallas )50 Jsmd aen 2 S 3
CiS gl o & 5 laelKansl s s 13 e gz Sa gl s
O3 hage Sadl Cisy s o) il 5 s S L)l b

s 8

ol CdS (aes pals el (Gl Seelly

Lajgs Sk

ooz dible :ghuo oM g5 %
Email: atefehchamani@yahoo.com



WAL ke g 5 (o 2le ol osled e Jlo (225 ()9l (ol (pighs - (oole dloe WA

& ool gloogs b 4 S)h il
rl ogde imd oo (i 1) (455UsS (sl eyl
Byl Jalge 5l o350 glgl 4 Injgiing Slo dasle
5 Clgwy (sdie Jgo «gjysliS (il Jols
25 WSl g £55 i Sppon ol Gl
oximd Lt dajgingSle (ladisS | Sy 392 pas
Sl pae by (Sl plie il O ceas
owed  (Shapouri et al., 2010) .ib .
Se lgiedr 0P LeS (M8 w5y (sl L bajgitng Se
Lm;j R.MQ}S D9k 0 9 °‘))§ J.o.c lmgj LS‘)f )ALB
bilpd cue p Sleleinl cpl Jgld g g8 855
wiliste claodn Y] 4 Cuus g 03¢ cglite Jao
[(Tabatabaie et al., 2010) )b colate Comlue
09,5 Jog » ey jgiug Sl bl cnl
5 paliotess ( 539l & plesos (o9l 4 obo
(Mollazadeh, 2014) 5,5 wuuii S>9ll & pglis
IS jgiugSle (elal () slagadls
bl lpadls ke (nyhe
o) alS p cwl bptuwsS] | Jaoteuw
Uile w815 5 o5 slaasls Jold s b jasls
Ol ool 2 gt glapadls yob Jb
g0 5 03b gl (Sl 4 bajsiig Sl Cuglis
Romero et al., 2017; ) >.5 . )8 edlatal
(Arslan et al., 2016; Dastgerdi et al., 2017
aibate alhdg) o F Sl 9 Cn e 29,08l 4lbdg,
Safavi et al., ) Cowl (O\.g(é..o\ O‘;;»‘) O‘):’J d)’f),a
Nabingjad, ) yoslS Yo+ Job 4 o5 (2014
S oS 1y ledol il o g oy oyl O g
£ o u,mb ol ol oolaidl bl oy yere )l
b 3gy0)5 3l 059> .(Salemi & Rust, 2005)
Babaei et al., ) xyoyioohS FVO++ dgi> Colue

%3

o0
da o) i ool ox; Chgrge Oleloss]
O3S Sl (Bogia g 5 S5 B Ree S
oozl YL g adsly > dodilssg, s byl
oo wlebanl cpl (S 1nj Hgd e
wlp ol oS (S5eIsS) bulyd 5l ot

(Pinto et al., 2006) .5 o

OB recg) jgingSle el cpl o
Naderi Jelodar, ) s 09,5 cp 5550 (g5
oS 4 iy Sl b (g5 (e (2018
Slgwy 092 b ghaw 3 &5 335 0 GBI Sl
2938 o (S8 O juw S35 g g wlie
Ber 3ol b oSl (g5 oip sl oglee
Rosenberg & ) ks ge (3l (yio s ) 3556
bgsye dajging Slo o Jlglyd oy .(Resh, 1993
she )l L;Lm:.j 5 CJ).«;';.> RV g C;l),db &
h G g Jpie aen g s lale Lol
Sao yads Sime el bjgtngSlo iad o oSl
T (g 5 w09 Olssd izmed g 03d ]
sl g 4B 5 bl plo edlal 3)50 lie
56wl Sl S Olie J slales Glgiee
(Nezami & Khara, 2005) 15 g

sty Jolge 5> oadobnl Sy 4 ajetig Sle
(] oS ey ol ey (o) iné 9
& e &5 (Fathi et al., 2016) xad . STy
ISl s b oy i) bulpd o i
Jalili & Rezai Marani, ) cusbs! (pyete
Esmaieli et ) o350 (820 9 uSzio yloj 51 SYobo
Ji> s ol 5 sed o tangosST Sy 5yl
SloptunsST (il sloashyy > ol dlitl (ol
SSp 4 )5] (Tran et al., 2018) wib o
6500 Elyh b ey (alo J ik (sloecly
Pinto et al., ) sgd 0 ool 55 055 hgge



a4 g E9 L.J‘ﬂuj lew‘ » bs)a.llg.‘)' ddl'>.)9) ui L“".QJS WP e 9 u}l)l.} JJ}:JLC

5 e sl 4t b o pigel olSiu)
0,8 bl o dolas MolS Ssly g )b ol
A5 eolawl P9 )|.>).36J9o.§ )I Cawl @Mim)
LS Cppe) Jb o b paise

85 plonil (Jad b das )3 (55l paiges

Ldiges (2lwlis g (5jlwlax

P S Jolre iged 2 & i 02 e 4
bl @ aads Yoo, sl S5,
5wl Sl ool S Ky, ke B
0,5 0 S ol b Shgrge sl ol wudygisy
Sl g paseli )3 S a4 S
Bgad g D9deo pLl Cguy (90 il gl
Sbog)S (olos g Jiltie Shadsh S 4 )
Loy iy bwg’ 900 2 3 39290 (Gigting Sle
9 ileba o b oSy Suag il I el
L b ololid i8S 515 (hiled 9 alulid 5,50
loadS g (oizrgd oSy Sng sl 5l oolisl
Esmaielietal., ) cé,5 sbol S 58 ololiss
(2009

G po a4 Cusl gl IS ases (2013
L.)).é ).3 u»)f‘} dlﬁb?{ )“ J})b.}%{l} 43&39) .J)L\.} L{)‘)
PSP GHL g S dedopw il
Sanayei et al., ) awy o bl & lhaol 5y
a5 oo albdgy cpl sl slaand > (2009
ol ol Slibl slabisgy o bayed sl
I8 LMJJ.:Y] Sl s ab jaas & slagSa
S 0 g JSie S Sjgods qoiammsST oyl
3959&@4?93@139,459‘;{*&&5;}.@
wegas cpl oS lllas g edges >
Oyt wyy cdallas oyl 5l Bua .l 43 5 jg0
ol 5 Jgad ) bjgig Sl o515 5 g95
sl i b awlie 5 WA Jl b p» wlse
byl s jolaieds adlS gl Jlw o pdioe
Ol 55y M siadi)l ptugS] ol O S

Al o

by w9y 9 3Mg0

S ,l3 yraiged

4 (39,040) w9, YO jieglS) 3,5 0 435§l
ois )V JS) dilise bli p ablgS Caows




WAL ke g 5 (o 2le ol osled e Jlo (225 ()9l (ol (pighs - (oole dloe Voo

EPT Jadli
aiwly dw glaodlgls oyl IS olaws & EPT sl
Jad b oBaal po 53 Tingpedl g 1ngS 5 d ey
S 5l oS he (slaodlgils ol IS jebody g o aiaS
gl (o Jade Ll g 03 las ((S3gsS]
sljlisl & dsg b g Cunl Cglite Comolus Ll
b my ogge 2kl Jobo peluly sddcws

{F Jgi2) 225 paseie ol (a8

EPT Lasls wlol p o coiS (a4t =Y Jouo

(SN dlud S TIPS buwgie  yms a8

EPT <YV YY\YY W-Y- Y-y —5

EPT/CHIR jas s
dw sl 0dlgls ol 3l S slaw pasnds b a3 Ls oyl
o3lgls 33l 4 19S5 5 Tymgpedl dygSly al,
Sl pd e e nd dtwl) | edpegiy
Joles oaimd s odsegig i 03lgils & cund EPT
& ol Sy EPT oS ,5ba ol sl
olgls a8 Jbpy g Caw) low Olm
dnol> )1 Ol & (6568 Comlus o4y
SIS iF bl o8 ) bulyd Gl oS
S by wmde ol 095 Jer ol Ole
Lodsogigyms jl ool jlad (gl a4 xolg>
KUR| ORI B PR PSR O NS B P P PR W

.(Coimbra et al., 1996)

9 opls pas Lo

(Cai et al, 2002) 5 —gpls adls
oo byl el el )y
Luoetal., ) cwl oby g Jolo slagiuwmwss]
3095 Yoz 5 aptusmsgs] ()] olul & (2016
(¥ Jgd) B9 oo (gandil Of cutS bl

Ol S )] SR oas LS duwloxs

ol Ol cas ;b)) date 4
ASPT 23ls 4 (Paisley et al., 2007) BMWP
Wright et al., ) EPT (Washington, 1984)
5 (Mason, 2002) ,u4 osls EPT/CHI (2000
A3,8 oolazwl (Margalef, 1958) LS Lo

BMWP el
s 1) oK) o 53 aslis ) Aol (gl
L olual 2 )3 35290 slajgingSle slaodlgls
sljlool I eolaiwl b e oAb aduie Juad
e5oxe (Paisley et al., 2007) BMWP i
9 dle fad b o] j2 (gl BMWP Ll

(V Jodo) 135 (ganail

ua}lm dL{b D)A} u»lml > u] wh.{ LgA‘uﬂhJo 39 J9-\?

BMWP
ol cuas 0 yod
o <¥b
Lo Y5-o-
g IR
NP V-A-10-
ol >\a-

ASPT _asLs
L oSl 2 (sl BMWP litel 50000 mpnndss ||

ua.‘>l.w ‘LQH] 3D ol u.’LuL.w .)1).‘3‘ @‘9‘)5 » J..a_"-)
o] yo e ol s g 95 o dssle ASPT

(Y Jg2) 355 o0 )8 & S 09,5 e

ASPT
ASPT ,slis o caas
>5 O (Sagll a9 pae
o5 e ‘_;ﬁ ‘_5>9ﬂ dong Jloxs!
¥-0 bugie JI (Sl

<¥ s JT 5o




V) e g 95 Ol (olsl 1 29,00015 Wlsg; O oS s 2oz 9 S Sigdlle

203)5 (Lol ()2 2)90
o Dy slelKiwl  al) ke 4 sl
L )8 u.:lml.u.»

Glate 0dlgils daw b Juad Y Jodo by
3,5

0319)1> = ‘uL.mA) J.@B 5 A J9J.> u»LM‘)J

o &S sk Py opld padle
55 Y=o
Lwgie (Sl -y
sb; Syl V>
oW

g g Sle oS15 9 g9 dlae opl
390 Jlo Jad Hlea ) dgy0u0l5 ailag) ol
Sl e 3 D gt ool 285 )5 adllas
slolKuw! o awly Lid 4 Glie odlgls can

e b )3 0aS plulid slaaisS 0 Joa

oSy ) olgils b pl

) Annelidae Oligochaeta il S clap,S

Y Arachidnida Hydracarina & las

Y Diptera Tipulidae Sy sl Ko

Y Nematoda Monhysteridae ol 3L (50 glap S

¥ Plecoptera Elmidae GesnS bl slacSugu

¥  Plecoptera Ptychopteridae pyild will slo uSe

¥  Ephemeroptera Baetidae S5 sl b So o8 (slal g el

o Annelidae Oligochaeta sl S clap,S

$  Ephemeroptera Baetidae S5 Sl b Se o8 slal g el

s Plecoptera Elmidae GeenS bl slacSugu

£ Plecoptera Ptychopteridae posls Ll oo Ko

ey b 3 013 plulis (slawiss T Jgin
o] wl, o3lgils o) pb

\ Diptera Tipulidae
\ Plecoptera Ptychopteridae poild aib b sla Ko
) Annelidae Hirudinea (PN
Y Annelidae Oligochaeta sl SB lap,S
Y Nematoda Monhysteridae ol P2 b e slap S
¥ Annelidae Hirudinea (PN
¥ Annelidae Hirudinea (PN
¥ Annelidae Oligochaeta sl SB slap S
o Annelidae Oligochaeta sl SB slap S
0 Nematoda Monhysteridae ol e b 9o slap S
o Annelidae Hirudinea lagll;




sbjgingSle w815 9 £95 Ve Jodo ol

WAL ke g 5 (o 2le ol osled e Jlo (225 ()9l (ol (pighs - (oole dloe

SjgingSle wS1 g g9 & Jos (ol

gley ki golSiw] oy odd plwlii Ooles gy e Jaad o odd olwlid
3 sed ol |y (gyl3 gine REVEIA YN
).ub J.@.% 5 °J“"’L5’L“’LW’ ‘5&43; Y Jg-\é

oSy ) o3lgils o) ol

) Nematoda Monhysteridae ol P2 b e sl S

) Annelidae Hirudinea gl

y Nematoda Monhysteridae ol P2 b e (sl S

¥y Annelidae Hirudinea gl

¥ Annelidae Oligochaeta sl S clap,S

¥ Nematoda Monhysteridae ol P2 b oo slap S

o Annelidae Hirudinea gl

0 Nematoda Monhysteridae ol 23 9o slap S

4 Annelidae Hirudinea gl

Ol Jab )3 045 oLl sladisS A Joa
ol e ) o3lgils o) ol

\ Nematoda Monhysteridae el P b g0 slap S
) Annelidae Oligochaeta sxl SB slap S
y Nematoda Monhysteridae el pa b pge slap,S
y Annelidae Hirudinea PN
y Gastropoda Liplax PR3
v Nematoda Monhysteridae el P b e sl S
¥ Nematoda Monhysteridae el P b 9o slap S
¥ Annelidae Oligochaeta sxl SB slap S
¥ Annelidae Hirudinea PN
o Nematoda Monhysteridae ol P b g0 slap S
0 Annelidae Hirudinea gl
0 Plecoptera Ptychopteridae pylb ul b la pSe
4 Plecoptera Ptychopteridae poild b b sla Ko
’ Nematoda Monhysteridae el pa b e slap,S

O jgingSle o815 9 £95 (1SSle duvlie Ve Jou

Wajgiing Sl o515 5 g5 (1SSlo dulio Jouo A Jo>

caliseo glolKiw! il Jgud o
oSy &ss ol - ,
YooV FY YE AN ) & Jo
Vets o2 Y+ A2 v vesEy yord ys? ™
vyvot. a0t Vot oV Y AYTEY 52 YyvE. of Ol
R EAALS ¥ vot. 40° ¥ ASSHE YV \ ot oF? )»b
+ a +.4p?
RN Yok Ao b AFFEEYE YyvE e
V1.Yota of yxoty o 5 o

O (P>+740) 0o)0 A0 maw ;5 b dre Golis pae ()l gy #

Aad o LS 1) wyp 350 (20K

(P>+1-0) 1o A0 gaw > Jbdme OB dg LSy By #

R LJL"“’ l) axllao d)90 J}.aﬁ



Vv

JR lwgie (I3l (&S aib > Jpab aen
o b wll 390 (shaslSisl 45 3,5
oy 8,5 13 ob; (Sl sy o e
bl adllas 3590 Jguad 4dS VY 9V (o Jou
buwge Sl s, » BMWP  a3ls
2 AT 9V gl bl g S8

buge Sl )y molKiw] Blo g 15,5
SENF

e g 95 Ol (olsl 1 29,00015 Wlsg; O oS s 2oz 9 S Sigdlle

2 Jbe Jpad 48V 5 Y clagie ol

S5 0 1 53l 03y 5 ASPT Lasls bl
don AV 5 ¥ Johe wlul  gizen XpS (o0
At L5 (53¢l 03 50 anlllaedyge (claolSin]
035 Jats b el 5 EPT asls sl il
S ey Juad 3 W) 5 ¥ gl Jga) s
03) 2 juk g ol 035 (L)l gt 03y 5
W8S B s ) e 5
ly g opld pa3LE WY o ¥ sla > elul

lieo Jauad 1> ol dwlrs glo sl VY Jods

g ol S e ASPT BMWP EPT/CHIR EPT b
v/oo Y/$5 Vs ¥o £ e
v/s- ¥y Ay \td ¥ s

v v/.y s ' 50l
v/ex VIAY NALY ¥ A s
Jlo 5 b cilises claolSiu] ) 0ad dusle sl jasls VY Joda
o] WS oels ASPT BMWP EPT/CHIR EPT
) VY -\IYY Y vy
\ VA —\/AY % G
¥ -JoA V! I5A 8
¥ VY- -Y/Y\ NG ) ¥
> IV ~\/s5 Y Y. ¥
5 V¥ ~V/A- 5% v W

OIS 0 0 ¥ cge g D9 Cguome
dgyodisly Albdgy adls o yob Jb o 205 e
aS 2yl 395 ML aSus 8l gliwg, Vo 5l i
Gl g b Sl sl Vo O3B
Sl e S dpbe pene alig,
S Clay gl 09d (3805 4 g e Ay,
Clay g oo (2las A Ol (JST
55 o)Ll ol Al dgiuas
dod 5> (Slgld cpin & 3 (L @l
SPedle il o Annelida awly ol
slroslgils

eypas4 o Annelidae 4w,

(S 5 4o § Souy
535, O kS adllan 3,0 slamils Lololy
3bj Sogl dib ) laolKiw] den (glp 3950005
a Glge ) Sl cpl e oyl JE mas b
laliung, OB ¢ Gilisea ool S Ol 4,055
OpST wslS I alhsg) S5 a4 39,0405 4l
2 &l g el dexg K0 Byl b cowd
Sl gl LYl Wl e lmolKiw! Bl L]
5 Jsloxe (siia Slga 395 (Nemati, 2007) ril
iS5 S aoles ) G iy 0l
o Sloptansss] 3 gl Jels 5l (S



WAL ke g 5 (o 2le ol osled e Jlo (225 ()9l (ol (pighs - (oole dloe V¥

sy ol adlas 3 15 ib e Jbd b Y
CutsS oS! 4dS” ;5 BMWP asls ol
S s O ¥ o] 15 b g cul o5 O
ol Lawgi
By, S 99 (2004) Ebrahimnezhad
dw 2 d3y0 U )50 o 5l oiwnl 03 3 1y 590055
as ol ol mls b Y8 Slld oje0 Jwad
(Ephemeroptera) , Baetida slaodlgls
(Tricoptera) HydropsychidaeHeptagenidae
oK) 3L (Crustacea) Gammaridae
(Diptera)  slaodlgls  Llie > 5 cundVl
(Gastropoda) 4 Physidae Chironomidae
oS! 23Ls Hydrobiidae Oligochaeta
dgy0il5 483g,0] cuaS (2015) Ebrahimi
Jiolple gl ol o WAV o (b
ik o (po2) obyl b oepas b gl
S50 (S g ol oloj ) wlale @ypon
JS) WA Jlo > alie 0y93 b g 030> ,l,8 aslllas
sl adls polie W08 awlie (JSis )l
CutsS inlS Mg, Bepinuln ¢ ASPT BMWP
Sdo b duglie 53 alises (claolKiun! 53 4il8dg, O
€89 Ja goeme 5 0 Ui wlde glej
d9;080l5 wlag)l cudS (gt sla Jlusizs
U (&S aib ) glagasle oluly
syl aallls gl b oS (28 5 L
Camon Hl3le ololid L AWWAY Jlo o &6 5,0
P b li g8l Al (st Sle
polie (slog)S Sy 5 (1alS (EPT) ool 3blio
Chironomidae  Simuliida Diptera sl
21y gadse oyl a5 (Ghane, 2006) cél,  yil5él
PR Ol Tedgn o gsedil) Wby, Job
S Ab pasuie f Koy Al 69y o0
2 0355 e Gl b I slge 5l s tal
Sasay (Zivie et al., 2009) cul ol yon b8

polis sloog,S ;I 45" Hirudinea 4 Oligochaeta
2 e clo)lid Sl Sl sl e (Sl 4
CaS P g Al g Aldg)y S|
bl Saadl ol Car ) QLS Cumen
(o dlo Ol (So5d slo Sy Jl S olnle
45,5 5 50l o ol (ul 9 o 5 o
Ll (Ridan el g ol (S laShy
258 9 098 £55 0 Coled 3 g wsle dalge Sl
GolKuw] 0 g )b (loes id ailiag,
Qg Cowl S 50 9 S 058 iy CundYl
£ Sligey b Slole (15 iy el o
sy Al o o) S gy 29 o0
b e oLbeS Ogr ad sdalde il GLU o8

Sl olse  (2009) Sanayei et al.
s SIS & wling, ol e laelSi
Cpgods 1) (3550 5 JS5 w9y oy poredls)
S b 8 ey 390 Jlo S (b > et
Aoy oyl 0 IS g powedls clale 0l yasuin
o Lite g conl yndi Loyl arabosl 5kl 5o 5]
o:WIW9M@h@uL~;m«
2 boaiS podol g slewd cdgS 5l edus
23,5 o ddlain (65)9LiS Sla e

syl (2013) Mollazadeh et al.
d9,080lj WlEdg; Cgusy 9 Ol pbond 5 (S
Sl (Vb Sy g W 5 (65 ojlil 550
GIF L IS8 9 e pegadar S Il 4,
W0,8

oid S oLyl (2013) Mollazadeh
BMWP [ails (pimen (31siSs o g L
Candg sy 1) o] dw ggemme jd a5 2y plol
S)S i)l pds Cumdy 3 1) o] w9 5t
JUo 5l wlsng, O cutsS g3 pw odimd i oS



V-0 e g 95 Ol (olsl 1 29,00015 Wlsg; O oS s 2oz 9 S Sigdlle

9 SIS Al oud (bS (e 4 alg e il
) dilisee Jelge 515 osdaloyl la Suasl s
Lulys o o8 s e ksl il o
Slo polie (ladisS |y wiupwsST ]y y> S92 50
Hisle pl a8 cunl odly S S 65Ul 5 gl
g ilo sage sloyese L Sl Wl

sk

REFERENCES

Arslan, N.; Salur, A.; Kalyoncu, H.;
Mercan, D.; Barisik, B.;Odabasi, D. A.
(2016). The use of BMWP and ASPT
indices for evaluation of water quality
according to macroinvertebrates in
Kigik Menderes River (Turkey).
Biologia; 71(1): 49-57 .

Babaei, H.; Araghinejad, S.; Hoorfar, A.
(2013). Developing a new method for
spatial  assessment of  drought
vulnerability (case study: Zayandeh-R
ood river basin in Iran). Water and
Environment Journal; 27(1): 50-57 .

Cai, L.; Ma, L.; Gao, Y.; Zheng, T.; Lin,
P. (2002). Analysis on assessing
criterion for polluted situation using
species diversity index of marine
macrofauna.  Journal of Xiamen
University. Natural science; 41(5): 641-
646 .

Coimbra, C.; Graca, M.; Cortes, R.
(1996). The effects of a basic effluent
on macroinvertebrate community
structure in a temporary
Mediterranean river. Environmental
Pollution; 94(3): 301-307 .

Dastgerdi, H.E.; Ebrahimi, E.; Fakheran, S.
(2017). Impacts of Zayandehroud Dam
on the Macro-benthic Invertebrate and
Water Quality of Zayandehroud River
using BMWP and ASPT Biological
Indices. Iranian Journal of Applied
Ecology; 6(2): 55-67 .

Ebrahimi, E. P. Z., A.R. (2015). The

calises ol o bSOl oS day 0
2k g5 ool (505 52 g Juad Jalge 556 cov
Jsb » 15 (Kamali & Esmaeili Sari, 2009)
olSing] dod ;3 polio (slaog,S walllas o
=B o o)l ] ) Yeere il ssnliv
Oy )b akdlyd bme 5 s kulid oS

Ephe Chiro) og)5 )bz ol Jlold » wwlio
awlio )15 3939 sl wlpis 5l (Tri Plico

sJad > GLiuS sleg)S plo 9 EPT 4o

Effect of Drought on the Diversity
and Frequency of Benthic
Macroinvertebrates: A Case Study of
Zayandeh Rud River, Isfahan, Iran,.
International  Bulletin of  Water
Resources and Development. ; 3(9):
1-15. (in Persian)

Ebrahimnezhad, M. (2004). Diversity and
abundance of Macrobenthoses and
biological indices of Zayandehrood
River. Iranian Journal of Biology;
15(3): 31-42. (in Persian)

Esmaieli, F.; Khalfeh Nilsaz, M.;
Sabzalizade, S.; Jahani, N. (2009).
Study on the Ecological Status of the
Shadegan by Bentic Fone. Marine
Biology; 1(2): 67-81 .

Fathi, P.; Ebrahimi, E.; Esmaeili,

A.;Mirghafari, N. (2016).
Bioassessment of Choghakhor
Wetland using Benthic

Macroinvertebrates. Iranian Journal
of Applied Ecology; 5(15): 77-90.
doi:10.18869/acadpub.ijae.5.15.77

Ghane, A., Ahmadi, M.R.; Esmaili, A.;
Mirzajani, A. (2006). Bioassessment
of Chafrood River-Guilan Province,
Northern Iran Using Macrobenthic
Community Structure. Journal of
Water and Soil Science; 10(1).

Jalili, M.; Rezai Marnani, H. (2013). An
Investigation on Macrobenthic Fauna
of Kish Coastal Waters. Journal of
Oceanography; 3(12): 1-9.



WAL ke g 5 (o 2le ol osled e Jlo (225 ()9l (ol (pighs - (oole dloe V-5

Kamali, M.; Esmaeili Sari, A. (2009).
Bioassessment of lasem river (Amol,
Mazandaran), using macroinvertebrates
community  structure. Journal  of
Biology Science; 3(1): 51-61.

Luo, X.; Sun, K.; Yang, J.; Song, W.;
Cui, W. (2016). A comparison of the
applicability of the Shannon-Wiener
index, AMBI and M-AMBI indices
for assessing benthic habitat health in
the Huanghe (Yellow River) Estuary
and adjacent areas. Acta
Oceanologica Sinica; 35(6): 50-58 .

Margalef, R. (1958). Information theory in
biology. General Systems Yearbook;
3:36-71.

Mason, C.F. (2002). Biology of freshwater
pollution: Pearson Education.

Mollazadeh, N. (2013). Survey of Rivers
Water Quality via Macro benthos
Community Case study: Zayandeh
Rood. Proceedings of 6th International
Conference on Water Resources and
Environment Research.

Mollazadeh, N. (2014). Bioassessment of
Marbor Stream quality via biological
index of macro-benthos fauna.
Wetland Ecobiology; 6(1): 47-56 .

Mollazadeh, N.; Moattar, F.; Karbassi, A.;
Khorasani, N. (2013). Distribution of
metals, chemical partitioning,
pollution and origins in riverbed
sediment. World Applied Sciences
Journal; 21(5): 674-680 .

Nabinejad, A. (2018). Aquatic Birds'
Serology in Zayndeh Rood River for
NDV and AIV. Iranian Journal of
Allergy, Asthma & Immunology; 17

Naderi Jelodar, M.H.; Naderi, M.S,
Bagherpour, H.R. (2018). Changes of
Richness and density of
Macroinvertebrates Fauna in Polour
Region, Haraz River (Northern Iran)
Affected by Trout Farm Wastewater.
Wetland Ecobiology; 9(4): 101-115.

Nemati, M. (2007). Water quality zoning
and diversity macrobenthozes in
zayandehrud river. M.Sc. Thesis,
Natural Resources Faculty, University

Technology, Isfahan. 124p. (in Persian)

Nezami, S.; Khara, H. (2005).
Investigation on drought effects on
diversity, frequency and distribution
of benthic fauna in Amirkelayeh
Wetland Iranian scientific fisheries
journal; 14(3): 141-157 .

Paisley, M.; Trigg, D.; Walley, W. (2007).
Revision and testing of BMWP
scores. Paper presented at the Final
report SNIFFER project WFD72a.
Scotland and Northern Ireland Forum
for Environmental Research
(SNIFFER), Edinburgh.

Pielou, E.C. (1976). Ecological diversity.
New York.

Pinto, B.; Araujo, F.; Hughes, R. (2006).
Effects of landscape and riparian
condition on a fish index of biotic
integrity in a large southeastern Brazil
river. Hydrobiologia; 556(1): 69-83 .

Romero, K.C.; Del Rio, J.P.; Villarreal,
K.C.; Anillo, J.C.C.; Zarate, ZP,;
Gutierrez, L. C.; Franco, O.L;
Valencia, JW.A. (2017). Lentic water
quality characterization using
macroinvertebrates as bioindicators: An
adapted BMWP index. Ecological
Indicators; 72: 53-66 .

Rosenberg, D.M.; Resh, V.H. (1993).
Freshwater Biomonitoring and Benthic
Macroinvertebrates. (1% ed.): Springer
us.

Safavi, H.R.; Esfahani, M.K.; Zamani, A.R.
(2014). Integrated index for assessment
of vulnerability to drought, case study:
Zayandehrood River Basin, Iran. Water
resources management; 28(6): 1671-
1688 .

Salemi, H.R.; Rust, H.M. (2005). An
Overview of the Hydrology of the
Zayandeh Rud Basin, Iran. Journal of
Water and Wastewater (parallel title);
Ab va Fazilab; 15(2): 2-13. (in Persian)

Sanayei, Y.; Ismail, N.; Talebi, S. (2009).
Determination of heavy metals in
Zayandeh Rood river, Isfahan-Iran.
World Applied Sciences Journal;
6(9): 1209-1214.



Vv e g 95 Ol (olsl 1 29,00015 Wlsg; O oS s 2oz 9 S Sigdlle

Shapouri, M.; Zolriasatein, N.; Azarbad,
H. (2010). Quick assessment of
gorganrood river water quality based
on biotic indices. Journal of Sciences
and Techniques in Natural Resources;
6(3): 115-130 .

Stefanidis, K.; Panagopoulos, Y.; Mimikou,
M. (2016). Impact assessment of
agricultural driven stressors on benthic
macroinvertebrates using simulated
data.  Science of The Total
Environment; 540: 32-42.

Tabatabaie, T.; Amiri, F.; Pazira, A;
Mombaini, S. (2010). Study the
structure and  diversity of the
macrobenthic communities in helleh
river. Journal of Marine Biology &
Oceanography; 2(1): 37-46.

Tran, T.T.; Le, H.D.; Ngo, X.Q. (2018).
Comparison of the Shannon-wiener,
Ambi, and M-AMBI index for

Assessing  Sediment  Ecological
Quality in Organic Shrimp Farming
Ponds, Nam Can District, Ca Mau
Province .

Washington, H. (1984). Diversity, biotic
and similarity indices: a review with
special  relevance to  aquatic
ecosystems. Water Research; 18(6):
653-694 .

Wright, J.F.; Sutcliffe, D.W.; Furse, M.T.
(2000). Assessing the biological quality
of fresh waters. RIVPACS and other
techniques.  Freshwater  Biological
Association, Ambleside, England.

Zivié, 1.; Markovié, Z.; Filipovi¢-Rojka,
Z.; Zivi¢, M. (2009). Influence of a
trout farm on water quality and
macrozoobenthos communities of the
receiving stream (TreSnjica River,
Serbia). International Review of
Hydrobiology; 94(6): 673-687.



