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Qualitative assessment by macro-invertebrates is known as a suitable method to
determine the health of the river. In this study, the diversity and abundance of Baliglu
River macro-invertebrates were evaluated from June 2019 to May 2021.
SamplingsSamples were taken by Surber sampler during four seasons and physico-
chemical parameters such as TEM, DO, pH, BOD, and some heavy metals (Cd and Pb)
were measured. Diversity indices (Shannon-Wiener), and biotic indices (EPT, HFBI, and
BMWP) were calculated in four stations. A total of 8328 macro-invertebrates from the
Diptera, Ephemeroptera, and Isopoda were identified. The highest frequency percentage
of the dominant groups was related to the Caenidaed, Chironomidae, and Simuliidae. The
results of heavy metal accumulation in two classes showed more cadmium and lead
accumulation in the Clitellata class (suborder Hirudinea) than the Insecta class (Caenidae
family). The results of conventional comparative analysis (CCA) demonstrate that the
distribution of most macro-invertebrate families is influenced by the DO parameter.
According to the HFBI, the water quality decreased from upstream to downstream in all
seasons, and the level of pollution was higher in station 5 compared to other stations, due
to human activities, cattle crossing, and sewage output of fish farms.



mailto:ehsanasadisharif@gmail.com
https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

MY IVEY(E) Y LT i g alos

b RT wliip g

YAA--ATOD | Cog I b YPYT-YYOL ol bl

https://jae.hormozgan.ac.ir

§e]

hSH

s

(51 Sbwl) B jgisg Sl LSl (g 39 b Al A58 9 y (S § (U ) 5!

T ol ygmon 5 Lowed ¢y pud ol bt ¢ ool pals ol o oDl 1

Ol edmd)) e o)l Base olKuisly cpale 04SN ¢ wlid Caunn 5 695 .

ol s drogo (S oS3 «als qolio SIS (M 09,5 ¥

Al eyl )] (S5 pole olRils oMl 1 yigo slon] elgs cligions 3550 ¥

oS>

3

Jlio ol

1535, Caodla i e cmnlin 6l g ) (S g Slo Cama J olizal b S )
wyp V¥l BIYAR il 1 oladl aliogy (sbajgingSlo (Slolyd g goi5 aalllas oyl o .l
dod Jobd OF (pleond 95058 (slaygiSh .l plonil pjgu o diged jlodlitul b ()ls diged
gt sl padls ad (635 ojlul 0w g poaadls Jolis (pSiw Clils (yizxan 5 DO, pH, BOD
i 545 dgslxs 35 BMWP 5 HFBI EPT i slo (asls cizmod 5 yus— osils uid
Mo yd oy piddi 05 oLl Isopoda o Ephemeroptera Diptera sla aiwly jl jaiig Slo AVYA
Simuliidae 4 Chironomidae . Caenidae oslgils- 5l ¢ 1>y aiges Jobo j3 & (sla 09,5 g,
Clitellata o3, y> Gy g poodls Sl xos 45 a0 Lt 63y 93 ) pSiw Sl zasi 09
sindas LTl Jols s il e (Caenidae odlgls) Insecta o3, Iyt (Hirudinea o3, )
Asle DOyl 1l cou (ssmusSle sl odlsils i1 L2iS1, amy e oLt (CCA) Glace
g ol atsly EalS Jomd dan 53 Cand b Coows 4 candYL I OT cutS HFBI (a3 ls olul
2lo b dwlio )3 alo (g deyje (29,5 g plinl oo (Sl (slo Clid L & ooniy olS]

sl 5 0391 1o ol

o £oi

VE-Y/FIE redly s g,
VEYIFIYA 1y g B
VYNYY 2 S S Sl g,

J,:.\M ngi*
ehsanasadisharif@gmail.com

o jlgads’
StiagSle

d

sty o a3 Lo
posadls



mailto:ehsanasadisharif@gmail.com
https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

AR OLSed 9 (Ml | ...ailBog,y (w5 )

doNio
ul.:)j )] ud.c @Lﬁwsﬂ 9 l.,y L;»Ltbwﬁl Lm&l&)e) Lol 04 lacl %) o)Ly» 0 uLo- sl d‘); u"""‘o é’l.uﬁ
I o oS a5 ilwdw «(6y9 sl «siyoliS slacdld b calise Slusl Jolge 250 cov oS Atun
g Las (o e dgun (slp ABgy CoMw Cundy 58> olwlis g Ay (il plpls (Wang et al., 2020) wlas 5
Fr o A 2 (Siden clbedls 15U cov bailiag, oY aulys (He et al., 2023) sl Sojodgn 5 Slos
(Nugraha et al, 2022) xad 0 ;3 b cov as & (slaaii pué g clabai Sagll mlio d> 5 Giw 3959 b g 4nd 0
(Tang et al., 2022) cul axwgs Jl> 3 (sloyguiS » pogas 4 Sl oo oy OMSe 5 S ailesg, Sl
sl ol 5l oslitwl sl o olowd 9 (Sopd Jolge (6 pS0jlul daailiag, Ol a8 cunsy pasis <y b by, 5l S
et 31 (Mirdar et al., 1383) wil o (ol (slo wtassST Sl ) )50 slagiy) 3l 58 sistgSle gelin
g ey 5 o9 Olge & e )5 o)Ll (e dlge 4y (I dlse (9,5 o 4 ol oo Woistug Sle sl S
5 1blioe 2lee yf g Slo s ge Wajgiing Sle (Moo, 2021) 35,5 oo 51,8 (il sl oslitl (sl (2l 028
s jsig,Slo (PiNto et al., 2009) uns o &5 byl 13 o Slgo gazs b I g o35 oS LS 5 5 slmls
iz b a5 cul opl lajetng Sle (Sho cn il wls &5 e ailyy, (&S Cundy L) 2 wle sla Shy
28l g0 55N 5 sl S b (5 & g gl ()l 5 alslid 53,5 osaliio |y gl s o grbuva o6
lieys Llsls ol 1l e Btsloil Gy s jl oluts ol 385 olulis cas sev9 ol L (Sahidin et al., 2021)
3B e a lpe 3925 4 s g Slshd 5> ot e Can baalpd Sl 5 ame Can sl oyl
9 5,0 SYob 5155 48 o lanjeiing Sl (Sahidin et al., 2021) S o odlitnl Of cutsS (adls olgie 4 bajgiug,Ske
rple; Jsb 1o 1) (ame Cuns bl (ol (lis U5 culpliy s o (L5 0o Jobo 13 1) gy 9 o S Sl
Sl el (Joutsijoki, 2012) aS o sloxl |y 15 (Siail Jolgs Sloj 51 syt oSl 5 dizan Lls 1, Y sbo
g9, 3,k 5l (Ghaneh et al., 1385) cusl ouds aailidgy ygils ) g5 5 glainl o (o3l lyuss sl sl
(Krisanti, 2020) ss8 o S5 1) pimawsS] Jawxe caw sla Saasl sbol ploj 3 (w4 &S ditwa Sbege
Candg Cpesd Sl a5l ogMe b adl cpl aidl oo aaileag) (S b5yl 53 agsbyy (308 2 Jl (i sl el
pnguosST Olod Sl (goan] (sl S Orizren 9 aLBIS,BT 2b3) (sl g o 4B IS & pasS] S b
b glgie oS i 008 (Ml sladlo 3 Loyl 53 )b gl sl g, ool (JeTfrey, 1993) 1,8 oo 51,8 oolital 390
2350 CosS s a3 lsie 4 (g 9 o oale (6355 S5 IS jrais 1ibo) 3l gl (i 22 oo (s
Saha ) ol pis cwdo lp i Sl 5l (S opSiw ol buwg ol Sgl (Reiley, 2007) cé,5 1,8 ool
o2 45 Wgb o wimamwsS| 3ylg 4355 bl (63935 U g 4l Hlws (claosn VT olgie 4 uSiw <ljlé (and Paul, 2018
Gy cpouadlS Wled (uSiw <l3ls (Mokarram et al., 2020) w8 o 03901 1) uojp; ol gl o g (xlaw O polie
Sl sl slosks o Jole (o2 slaosi¥T 5 ol 0265 3 <808 sl ] ablg 5 Cumm ()l BB 4 05
Sl clp 36 oo Caow lime 9 8 i ol CutS )0 i b cul (S @ljls IS5 a8 8,k 5l aiib o by S|
ly Jeo)l b (28 s Cand 5 Sladl Wlag) 25 ki Gh Cand i e BB psb 4 sl (See L3
$B2g) ol Job el a5 3)90 Yl (3 (b 5 SIS (e 398 (oo 3] 3o 3y 038 o 1 g sl s
o .(Jafarzadeh et al., 2019) 51> oLy &5y )3 ol 520gkS YO g 03¢ yliwangS ;5 ] yioghS B+ a5 ol jroghS VO
ol Sl bis cplply 095 o el 4B3g, cl 3l ddlate (455l 5 iaio Ol g e g o)) slored (B
‘_gl.tbw] 4455.)9) d’l 9y 2 LS"?‘&’ J) EARYN| 6592 )A.‘>| ‘_ng JL» P Slawlis .ol )‘5)95).3 u_,\jb «.«wo.lb‘ )‘ W}fl


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

fo)LQ.:;‘\\‘ 0)5.)0[1[}.3"6»&‘&5.341.7;0 \Y

crl 3ok colue «lodg, cnl (So3elss1 (SailSe 58,5 55 )3 gl 457 syl 4 sl 035 &by, 5o g (b 4 (s>
S| ol 32 Gl e SpSb @ plgs oo 2lgn 090 plosT I g &5 Cunl 0 g Jud)] o J315 55 alis
o 9 &S L)l Baa by Jod)) jaed S35 4 Sllag) 3950 j1 LB 5 (IS 5S> (i) adlate 3 BuioS (2
89y » i Oliiod Can Sl adlllae S plgis 4 01l )3 Gl e 4 Gl 0 plol Wiy, ul (35t Sle 45

D9 48,5 )5 )3« Judl Gl wren 29, (59l g (498

Lvgy 990

5 (e Slagiod 5 ailate 4 (9,5 oy b 60 Wged SolKin] sl pslite 4 g 5yl aiges a])3 Pl ) )3
S5 g ool s 8 o] Hloa oS i et oS! B dlas g, cpl 0 (Sl g aub (5)lee 85 Jla o L
() JS5) conl 0as lo 5 Jgds 53 Jwadi 4 lagl S cunbge g asb o b 5l an oK)

Voo o doadin b mipe o /) Coline 4y yyguw olSiiwd S &y 9 WA lisl )0 bajaiiug Sl (g)ldy diges
ol U (Setdly o > oyl a3 o 1o gud 15 Pl b o ode @5 ol 2 13 )55 9 3 5 59,50
g  y pyg olSiss LS g )l IS ol (¢ly .(LOch et al.,1999) s Jixe olKiioles] 4 g odud Condi Ao y> ¥
olS 4l odps g ge U dtuad ol a1y acSins ()13 aiges ;08 315 13 o 5 e g wedls )8 T by BMS
s ol M es 50l 03950 40 1) aildg, yiaw S s Nigud Colin cad (6y95 J3I 4 Ol b s olpen g g
legsl 3 g5 Colum o ges b J31s 4 Sldgage B odls e8> ol ay ((oibsS g Aile) aily )l S aleug 4
ol (6055 o (55 & (9,5em B + oz b b (S o]] S 5 iy oolial b 15 5] g g
SI 31 53 oS Shgime ol 5 w9 03l joe alislojl S5 L diges olSiulosl )3 Cldgnge 0,5l (¢lp aais
Al SloslS K 4 Unjging Slo luli  lulis ST oo 1 5 &5 20,5 i 315 5 | ol 8,5 5
o3l .(Clifford, 1991 Oscoz, 2011 ‘Mandaville, 2002) w5 plos! gl ol&iws 1 eslawl b g 0dlgls pdaw U alogyye
sl g goled Sl (35 (8l 2 p3) Lo (6 pSo3lil (sl b plol (Juad g0 ) 55 (alewd 9 (b sl yiall 65
g o Gges g aus oolisul (lod] HgiS il WTW S lo) g y5uanST ol&iwod 1 Ol Jolomo oy5uanST ol a0 4S5
(APHA,1999)1i (¢S o315l olKiislojl ;5 )] poolie g args WaolKim! j lawsd g <lyns BOD « pH (¢ S0l]


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

A O 9 (Mol | ... ail50g,) et j sy

Ardebil Province

toles
s 19 9 A god 51 ol | Cutd
I"“*‘.‘ S10 y Vood S 00w | kS g0

S35 diged b oKty | CunBge .Y S

E95 b AL g i) SASL Ao

(Ephemeroptera, Plecoptera and Trichoptera biotic index) EPT _uwj oesls

Plecoptera oL (638 8 e (0 Sy 539 4 ol aiuly aw ladigs S sl bl EPT jowj jasls
& awly ol 5l plas” » (Loch et al., 1999) b 0 0ai (5l 4505 Cunes > Ephemeroptera, Tricoptera
L _w (Rosenberg and Resh, 1993) siwa (olws [l dsgs o g aldg, S5 5 1uis 465 ,8 ol (Sl
Do dalgd g8 alBag, o Syl e (adls ol il

(HFBI) _asls

) laaslng, clsgrge 3 J (Sdgll a4 Joo g o g Mool VA Jlos ;5 oS conl s sloyadlis op Sgl, 5l

3 sl el g am (o Lt ]y i (e dlge | (36 4T ole (Sogll opinde ; (a3Ls S o L))

(Hilsenhoff, 1987) S’ o ol 1, (3¢l &0 cauns (5uST cunglio ylie 5l odliianl b asling, 6 o cutsS @l poss

23l o 03 b yauo 5l el g lapunnslS )] oo jlade g 15,5 0,8 aib Vo JIslge 4 (Sagll s 5l s O 5o, opl o
D oo 03wl yj Al jl Gapile ) (esli duwslxe cus (Huang et al.,1982)


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

fo)Lo..i;‘\\‘ o)5édhﬁ]wwﬁy4@ \?

HFBI = ZXi ti /n

JS 53l slaws N ceg )3 ol y3 (Sagll Joos 5,1 Ti 09,5 3 581 sluss X
BMWP j jasls

WaaisS lolyb e &1 (5l BMWP a3 lis )3 5guie oslitl ool i oy b (gl il jaslis oyl
Gl el g e Joi oLl o0l o a4y 8 e ColiS 0dlgils s 5 (6308 B ypos Syit (bl aSly e

Az |y O A4S Cunsg e @ljliel ggamme wloly 5 pSee

55 dan 5355 (o0 ()0 diged S5 (b dnsly Sl Bolal ©jguo 4 281 g 9ils (adl el

0 Li (e3ae Jake 4oy g 08 363 a1y 0 sl ylaie Wlgi o e ol s dnels > (losles (sl

S 4 a5 SladisS dluss 4 bgspe cleMbl jaslis oyl )5 .(Odum, 1993)s aales YL (Sagll s sl 5wl

Cl Gl Camer oS 5 1 (o i § 2550 Llod dslons 13 o L o ol o S5l 5 el 3lto Cmon
(Lydy et al., 2000)

=

g Sle 5l (B )3 a2 5 gmy el )3 (om0 ponodls) (pSiw SIlE i

b oz g )3 (5)loy diges alSlir 90 4 ojsiing Sle 5 ogus ol (S puolis CE (el pslito

5 5 D Bo )b 1> Gl (il diged S gl ger Juad 2 0 O Wigad oz g s Sl Wigad Jlog olas . pls]

sla wges 3l p)S Yo s Lol (PHZ2) st Ol (gla digas dy s 3 plosl O (oo sla 4Y 51 550l

G0 ol yo &y (i SI3IB (655 031l Can g Ad (6] oz WB3g, yiaw 4l | s yte (Bl Vo Bos Sl 35 gy
(Pandey, 2009)s5.s Jate olKislojl 4 oI (o

Oyt Js & (Caenidae oolgils) INsecta ooy (sladiges jl dbdjgingySlo ;o (Siuw Clld l5me pos jolaie &
lodgs Tl .us Cbl dadigel plo 4y Cawd (g aix culyd JJs & (Hirudinea o, ;) Clitellata o) 5 Jlgly8
e 0 aiges cpl 5w H505 Kiid gl S350 5,5 il 43 £O clod p3 celos YF o 4 y¢She diges SiS
O yiwS B 5 o g A 00l 8 celw £ Gde 40l F Sl dna Fer glod o (S5l oysS B 0 g 0 39 p,S Y
Hade Joboo pl dy s 9 0 030> )8 el VY e 4y G yid ol i oo Vo po il ciges 51 CBlads Joloee as (gl
am g odiliy axpd ¥ov slod @y (olyl & Jolone (slod )3 ol 59y 2 g A LSl a0 > Vo S8 ol pd e V-
wrs odlel Jgloro 4y Cules 53 g oduwsy laos (slod 4 Jglome (slad b 03l ojle] i (sl Jliwn ST (g5l Jolono angs
03lu; o2 4y sl OF 1 o 00 L obilacdly g 05 0313y (Bl I sl (e 9 2 4l Jloji /) dsl S5
ol I S Sl (¢ S0l gl (Mollo, 2021) wis ools Jlasl o3l Gl olfiwd 4y (S SlHs puns gl g
A edlael AA220FS e Varian o5l Cls


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

VO C)bwj L;)Lul | 509 ) s 5 )

ST 36T
oS Jloy caa s exlawl (One Way ANOVA) 4é,b G wib,lg 5JUT plosl cgs V5 asews SPSS 58l 5 51
o 1 (S5 9 S (905l 3l Sl dumlie Can e b 03liiinl iy ponl-3g S g0dg8 (g lol 905l 5l lmosls
S (yoan jolate &y A plodl EXCEI 380 o5 51 oolat wl b Lo ylages maww 5 g o 031> d sl g o3laiwwl Ao > O

ez (CCA) G5 (Sian Julo gy 5l 00l PAST I3l o5 5l (gjsitig Sle sladisS | aeo (slajial )y

b odlawl aedld (gin dtw,

P ™)

oS A oLl joing)Sle diges AYYA slasd olal ailingy o o] g 5l (g)lop diged JLuSS Job jo (IS j5bo
odalio (V;‘Vi\l\”) uL.um) J..a.‘? 20 P OK:_AMJ"‘ P Sliss L))):_u.u.’ 9 (\;’\i\V) uL_..uL» J..aﬁ P ‘n)LQ‘% oli’i..;&‘ B 6,191)3

o i Nl o (Diptera) Ybgs 5 (Ephemeroptera ) laojg, o (sl aiwly 4 laio aaigS cuS i oyt
5 (ZOY) pows {/¥F) po> (70A) Jol 05! ,5 45" Bagtidae 4 Caenidae oslgls g5 5| Ephemeroptera awl, il slgly
awly ol L 1y Slghd oy i (V) p)lea oK) y> a5 Simuliidae ool Diptera aiwl) 3l ¢ (4¥) v
Baetidae ol 4 e Caenidae odlgls o5 sly oliaisl 5e5 a4 aolKiu] ggame ;5 |y Slglyd oy baojg S0
Ly CABNIAAE Slsld o lsue oy yieS ol 005 omlice Jgund g baolSinas] plad 13 5039 sl lwe VL gl

Adbee Jgl ol 4 bgrye (Slsl8 (it g sl oKl
ol s sluls ealgls aus atwly opl 5l .ol o Diptera ;Ybgs acwly Jlglyd Jlas 5l oass  ollis atwly egd
0dlgils slglyd i iy .0l 5Lz Tabanidae eslgls & Cos (i Slol,4 Simulidae 4 Chironomidae

(VJsa) L odmlive 5 5 )la oK) > s )5 4 Chironomidae 4 Simulidae


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

fo)LQ.:;‘\\‘ 0)5.)0[1[}.3"6»&‘&5.341.7;0 \?

Sladly 6lag) 55 00 slolid slajsiing Sle ) Jgia

85 84 B3 852 81 4 el 4z, s asly
¥R F % F Gaommarus Sp Gammaridae Amphipoda Crustecea Arthropoda
# % % % & [Bagtizap

Baetidae Ephemeroptera Inzecta Arthropoda
* ®0® % % Caenis Sp Caenidae Insecta
# = & Hyvdropsyche Sp Ephemeroptera Arthropoda
Hydropsychidae Insecta
Trichoptera Arthropoda
= 0%  *  F ¥ Chironomus Sp. Chironomidae Diptera Insecta
# % # 5 Simulium Sp Simuliidae . Arthropoda
Tabanidae Diptera asecta
* * Tabanus Sp. Diptera Arthropoda
Inzecta
E & & A.rthmpnda
Oliga! _
oo Clitellata. Annelida
s ow o% ® ® Gastro? Annelida
Mollusca

O g ke Jmad e Jsb ) oS0l gL & Jgaa )3 (Rl (o) > HFBI (s (a8 L ol

0a3LS @l (bl ol Gl Juad )3 oy 9 )lee Joad 3 )k sl ol 4 Blaite 55 &) (S Cunadg
0235 ol pelasly (S Camidg iy 42,51 000 18 Lasgio 03 5 Jguad dan 1> Ol (i Cunidg BMWP s
F pin 53 Al ot EPT (i) bl ol (1 Jyi) 1 alia(AIFD) g b 13 oy ol 3
Py oWl g Gy Juab )3 po> (sloolSiual & Glate S 4y Cumidy i 5 e Juad Yo b )2 o8 3 L
Jmad ez Job 2 a0l L 0 Joua )3 (il (o 3 yugm 0Pl 985 g LS @l ol Gl Juab )
3 Jole @l sl Gl Juad 53 oy g Gl Juad ) pows (sl o] 4 Glale o & Cumdg cp 5 g e
el SIS ¢ Jlus cilisen Jguad )3 LoolSial (95 9 (s sl padls dom y 45 ol Lt o S il 500

(OBY Jolis) (P<+/+0) 51> 5939 (g )b gixe

o] & bgsye ylade 1 iaS'y (5 13 p)5 (oo A) e Juad 5 S5 oSl &y bgyyo BOD liee (o yisds
O S 3l Lz dd )b Sy il 5T 51 Juols als sl o () 55 pS ke ) sl 5 sl Jead )3 o2y g pos
PSS oSl 4 by ye DO e oy i (P >+/+0) auis odmliio Jlw calies Jaund p3 ol po (515 Gxe Lg)bﬂ
2l Bl () )3 p)S e ¥ )l Jad 5 G o) 4 bgape o o yieS g (52 53 5 oo U ) Sl Jad
& JS5) wd odalie Jls calisee Jgund > by o] o (6)h dze W] &S 5l lis a8 )b S il g }:JUT 5l o>
uL_uw) J.‘aﬁ L_ii Oli&.au)] 4 199))» )‘J&A L)J).«)S 9 (A/Q) )ul) J.Aaﬁ 0 P9d Oli&.au)] 9 pH ul/wo L)’)""“‘W (p<'/'0) (Y‘
Jo—ad 15 b oK) oy ()5 me (gylo] OS] a8 by s ad )b O wibylg 3UT51 ol gols (V/Y-) aibb o
(P<e/+0) (F JSb) s sdalie Jlo calisee


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

YV OLSed 9 (Ml | ...ailBog,y (w5 )

Jelomo (3 S| b S5 0590 & FrS

VY Yo oo
Ve A
R RS B
L &l = RIS s RIS}
4 i -
¢ e ¥ 404 ke
g 44 oo i Ll 2
, - LI (L
b ) - 1 -1 L1
CEIE] R CE Y T S N € EIWEY R L S ' v oyl ol ol o] ol
Jo! P90 ey ka3 Jsl Pp9d P kR

35 (ML) Jgloo 3w ol yupd3. ¥ S ooy 2 3990 S 6Uamm] 13 (MG/NIL) Los Lol 5L 390 & ST Sl s ¥ JSd

i D90 sl oSy
()
q
A I &
A as B I zl B ol
I =
A s LW
) Dl
\4
oml elf.'s.m.g'l elf.'s.m.g'l eli’.'.w.ﬂ cml r‘-’L!
Jo! P99 pow el e
Wy D590 s ol !,y PH Ol puds £ JSUS
HFBI (as i y3lie (il .Y Joss
0 oKl ¥ oKl ¥ ol Y oKl Y oKl Jnad
VARREI 0L VEAE L[ R +O/Y/VY° VATRE T VSR A Sliso
+ ./ ViZRERS VAZRETRY VACE RV A E NS b
VY
o[+ EYE/ ¥R VEA NN RS TR <AV <£/.xP I EETR Ol
VAD £/ 1\E \/-2va/- ¥ N E[ S NISRETA Ve & ofs 2 s

(P<e10) conl byl o o gxe M3 ,S5Li5 wind) yo 40 dlael (g9, p oglite g 3939


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

B ojled Y 090 0] aolid pos dlone A

BMWP i ; ad b pr3lie il ¥ Jgua

D oK) ¥ ol Y ol Y olSiuy] e s
YYAYYLAYY v/ . C Y5/ £5V/05Y? YS/5Y - 2/OVYP YSISV < E/ovV s
YAV SV Ve . ARSI ¥/ V/..D YONY Y/ AY? b
SRS 2 AR AR Y PUL v PRL R UV VL S YA/SY < £/5YYP YAISY /o8 s
Wsa HoxY YOSV SRVAS ¥ E D e AP Y5is5 /¥y e

(P<700) cad bajloss o o gime B3] (SiS ccns) o, slal (g9, p Cglie LBy > 3¢9

EPT s sl ko F g

D olSzy] ¥ ol Y ol Y oSy V ol Lt
\O/5OVESY wWasoo vaeE0 vy caave eve. vres? VEYIYY Y/ A3 s
VE/PY /vy WA/VE. [ YYS/- AT AP YN/ 25V/05 VEF/ - £5V/0V3 sl
EAATATR IS RAVAT= 27/ S VIR ¥V/YESVYD ¥\ /vE. /5 s
VANE. . VA/sY £ ol yrsiatry/a.© YAV E5v/avP YAV £/ R iy

Py oPls pad bl b .0 Jgs>

0 olSi) ¥ ol ¥ ol ¥ ol Y ol i
sty ¥ 8/~ +A\® S+ AN VP S+ A5 0P £/ tav/-5a? Sl
Fl2YN - -0? $lo2¥5]- VN FIvs ox/-0% £l /YY2 FIYA £ +/.98 b

Vet C S+ EA¥/. D S+ EAY/ Y I SV /N Slils
£ 0/ ARETN £/ 5. 1¥v/5.P R ™

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

(P<elo0) il b jlogs o sime BMB] S5LES sy p3 dlael (gg) p iglite Lgy> dgng

51 o5l &y by o] 2205 3 (5 59 25 ol YAIY) 3y o > ooy bS] > S i 02

6ol e s el OS] 8 3l Lt byl Ky iy 5T 51 ol gl 1 sanlie (VPR ) e} Jaad 53
£S5 o YIAY) jlog Juad pod o] > land jlade (o yiin (P <+/44) 4id ssalie Jlo caliseo Jgund)d oS! oy
36T 5 ol ol s oaalie (i) )3 p)5 (dee <V licae) Juad p3 gl o) 0 bgsyo ol cpyieS o (2 5
90 JS i) 1o )5 sdal e JLw calise Jgad)d b ol ]y (61> e OS] &S 0y i a8\l S il lg
e 3 ol 258 g Ao (+/FA) pliaals b )3 Sl oSyl 4y bgsyo o 53 3250 s ke o iy (P </-0)(F
Ol & 0392 (+) 2y po2lie oolSiuns] alS” )3 (o) Juad 5> (i 3l oo (+) po3 5 Sl b ol 13 b 9 5l

('/\ 'Q) UL"'“”L’ J_Aaﬁ 0 J9l °L§:-"“?.‘ 4 109{)@ gi)b d9>g90 r«:%.a.)ls )l,\aA L)J)A—J-:W ML‘_SA s U‘" D929 pAS oL


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

V4 OlSe 9 (2Dl | dilB0g,y i U,

(D >+1+0) 185 osnlio Jlo Cilio Jya_'e)g Lo olSus] (3 L;)lau_;m M oS

Ol o lad
Yoo ¥
A v Vs
7 R I I I o )
¥ A\ I e
e o L O e
Y. =
: Ii Ii Ii ol IiI I I s
] o) o] ol ol - )&b . IS B C T BN C T BN L AL S| )ﬁb
Js! S d;‘. asd ase ajle eM-'
o1 9350 5 olnt] 3 (ML) o &y 1 JSi5 31 D390 5 8lSiuany] 3 (M) Hland €y .0 IS5
W jsg Sl 5l (32 50 2 5 gy 2l 5 (0 epopodlS) (s il o gl
J9‘0\S..uu] ).)uy»)ﬁu‘).) u‘)bémd)‘wifﬂb@uhuﬁimu‘)bw)l&obeb

i I3 messs )b 5l .(p<~/~a) 0305 (Lt 1y Jowad polio b gyl sime ()bl OS] 5 05 oaalie bl Jund
93 oyl )0 s Gl xes ol WS (65 o310l s (Hirudinea o5, ;) Clitellata 4 (Caenidae) Insecta o3 95 )
POy g peuedls (i Clilh geod oS a3 oo (LS W QLI (39 At Sy 5 Slglyd i S 4 8 e

(Y JSs) asb e Insecta o) I i Clitellata

LY m gt

= I| = il —V*I [ .
.I L N | N | [yE— . == "l
T T T T

-
o ol oLt PR LWL YL LWL B P\ I L
ez

T

+
2
=
o
C{
e



https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

¥ o)Lo.:a AY 0,99 Qb)j 6""'1""*' £y Abu

b e oot

Jo - V¥
- VY
‘ L IRX T
.l oA Q S
- il & - .5 ol
WL L g Wl - -
2 B oy e : : e
pxis ol plaz oyt pgs ollunt  pad oliie! 5t ol
<l pguodls
- )Y
Y
| : o
R sk
SRS B bl
f T T T T | -t .)*'b\
oty ! oty ! oSty ! oSty ! ol |
) Pl P P9S Jd
gy pgedls
B
ok
[ TG
. i's -
e et D
e ol ez olinl ppwolCinl pgdelint gl ol



https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

Y OLSed 9 (Ml | ...ailBog,y (w5 )

)’-HJ’)SLO)O U.niudt—").lﬁ ém

- oelf
-l
Loy B oS o3lgils
. | gl
[,__77>_>v--7>v —— ®

b

59599,5 o 9 Wgm ) ol 53 0920318 g oy (S I35 oo Y U

Wy 9T 8 bt loidly b (iaw polis (il duglio

Sl lulti] jle s 5l el opl clale liae a5 amd o LS Ol )3 yu g poredls uSiaw @ls clale 1 Sle duwlio
b o)l wliagy nl slajgingSle )3 s @eaS g ol 392§l Ol & M‘eu‘* YL Jol o] 3 pogas &
Joia) Cawl 03,55 jaue 3l b o il polie cpl cadale dad o i gy jd S @l clale 1 Ske duwldo

Y


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

Y’o)Lo.ﬁa AY 0,99 ubf]wbﬁyﬂ.’u YY

(3 55 055 o) S 3,16l glovial, b il aili g, b olKiun] 15 © pw § 0503l CAALE (paSleo duny o T Jgu>
(Long,2013 <Macdonald,2000)

e posadls oS 318

0 ¥ ¥ Y \ 0 ¥ ¥ \ \ olS]
<Yy <IYA /¥y IS o Joe D25 MY R SR S SR 0 AN 5SSke
Yo/A  YOIA YO/A YOIA YO/A SR A A A A s O Slguy 5yl
fo- fo.  Yo- fo- fo- ol ol o/ o/ o/ by Slgu,y 3,k

(0 59k 15 0,5 (ko) Gligawy Gl 5 iliesl b ogusy 53 0900315 9 © s 11 CBLE (30Slo duamilio Y Jgi>
(Long,2013 «Macdonald,2000)

e poadls O 6

¥ ¥ Y \ ) ¥ e Y \ olKitans)

o[e¥ ofeY RN R AN R0 S UEY R A R R o[eN  o[oYA Sl
o[-0 RT IRYRYN R IR AT R0 TR P Y 7R WY P W PE¥ IR S K
o[-0 Ry SR PR Y R Y RV ey ey R WY R WY R W SOMI P I K e
CCA gy b g &y

el 03 e ulowe PAST 331 o5 Lasmo 53 Lojging Sl b (oloon39505:8 (slo sy oo (Sivon

WA dabre /oY g o [eF Cui A ped g Jol yee 4o (EigEN ValUR) 059 jlude jhages oyl wlasly (A JS5 g A Jgas)
S ol psmo Jgo 13 PH (i dae cslayially ot 53 45 23 (o o5 (CCA) Ghylat ilss 0 51 Jols gl
DO bl g uto (Siuwsan BOD gNOs™ jzebly s ol (+/FF) Jol jsoma b Jito (Siuwvan 5 o33 ln szl 5l |
ite S PH g i @ls b o3lgils CCA 3JUI zulis _wlly 9 <l Chironomidae oslgls b e  Siwsen
8l oo DO yiahl 136 cod (gt Sl sl odlgls 251 28Ty, CCA Jlages (293 ol (JS yobo 4y il L


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

A O 9 (Mol | ... ail50g,) et j sy

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

2_
|Aselidae
Chironomidae (red)
Baetidae Simulidagy *omelidas
Gastropoda 5p.  Tubificidae NO3

Himdinea
T T
3 ) os:sl.}% 2 g

Platygpemidae, 1\

5
S

pH

Axis 2

Pb(sidment)* Cd(sidment)

TEMP Pb(water)

Axis 1

CCA o9y 4 Sj90 b digs g (drwme (sl plol,ly (guly a1 Juol> 0] 51> AJSS

CCA 52Ul (g, a2 093 9 gl yoomo b (hrwmo (51 plolyly (o (S A Jgi>

Jsl e P9 )97 e oyl
AN —/-0 by
= <NA pH

-/¥¥

oy — /oY Lod
~I¥¥ Jole (5]

—+\A

:NA —o/-f SSa3dem 6 290 jemS]
JARE — /00 Ol Gy
AR -/ Cguwy Oy
o/ YA -+ /Yo O powadls’
AR —+/00 Cgw) poesdls’
of+5 —/+¥ lad
ooy o/+¥a <l yg



https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

¥ o)Lo.ﬁa AY 0,99 UL'J"] G‘JLW Iay:\l.?u Y?

-y

doog Jlo 3 sloys 35 551 3 jgsel slagile ninte Sl SlakE b g (slabil @lis g Laailing, (5ol
sl Slpts (B GaIS 5 ol pas (> g ailg) 1 gl 135 )Se aglisS (sle 5 g9 il il o
(VF+ ) o) g Asadisharif .adb o oiw pole cpiie lawgs |y Jodl bl sladilBag, cooMus guw; b 4
DI ) () el ds (i el g (sistg Slo qelsn yr (le B9y ) (ol i (Sagll e Sl ooy
55 S\le gl )3 gaod g gy ol (S Sl a5 adllas o s ya Sl sl WSy, s il sl
9 sl wls2g; 5ol 5 (198 Cumidg Sl (rale (bl adllas pl @l Sl edlitl b Gl (oo Lol ol 48,55 )13 051 3590
33 $joing,Sle melgs  Slglyd oy yiiig aS ol s ead S5 aulllas guls il 1y oun] Yleas! g Jlo byl b dusléo
il . Chironomidae oolgls uw o Baetidae oolgls 4 sleio lal oladl ailbng, cowd (ol ool

Baetidae 4 Caenidae oalgls 93 4 Glete iy & baoje S atly 1 Slolyd o i aSumdy o LS 0 bl adlllas
Slolyd 39 YU e ¢ i ¢ ol ols dunlde b il o YUgs awl, | Simulidae 4 Chironomidae s 4
)b e g ol dbi  Sagll plie 13U 5l ol gladl ailsng, cwdYL ,> Baetidae 4 co—us Caenidae oslgls
2 ojey oty (el g (2L 4 dos 5 (Vo)) ol )Sen g Menetrey s sy, cnl jold 9 (158 Cundy
4 b ojg) So anl Sl e 65 95 a5 by (Lt Baiod ol gl ity s sl e STy laoliu (S (b))
,> Baetidae oslgsls 5l Caenis horaria 4o cowlws a5 ail - Caenidae , Baetidae oolgls 4 sl iy
Las ail oo pieS IS lawd Lalidl ol Jeoxe ol 4 Caenidae ool |l Cloeon dipterum (65 b auslis
bt 59l plie ply > Baetidae odlgls 4 cous Caenidae odlgls a8 Jooo awely b bls,l 5 pols uiss gols
dgo g NS (63559 939 0dimd LS 3)lge i > Chironomidae oslgls 51,81 59 51 Sloswen (gl dais s ¢ (!
BOD 4 NO3™ jiol)l 93 55 (obossdsSs 58 sla yial,b oy 51 (JOrjani et al., 1387) asl o piawosS] 3 & (sdse
ol codMw oLyl as (Y+IA) o, s Mehdipour .aisly 4Lz Chironomidae eslgls L cote (i usod
@l sl )5 a0l 3 abendsosd slayiell b golor (nl (Stusen g (g slopadls jl oslil b St Sle
b b aS o)l el el )b b ke (Siuon Chironomus albidus «5¢5 45 sls Lis CCA RJUT olulys suivs o)

b Sloen pobs s

OS] el o 3413 1 ol oUlgh 5 3 e gmine U] CaeS imias > ol (sl yiall 51 5o lsie 4 PH

o 2 SpsiwgST )3 PH L anbs aiold g s 318 aliawg 0 bl Cogoume el a8 amd o Lialjdl | posadls
ol ald 8 oy edgame 1> Lol oled j3 PH yewles -p) b .(Nezami and Khara, 2005).ib 0 4 b 0

d)bdbuiwmuuwwﬁwldhuwfmdb?dlmu»u)h)»JMUHSlm
g ol alagy LUl Sl Jelore oy jemsST cilbg) uwdins Hlai 5lgud 000 )5 4 b Caas 5 b &2y, A5k
9 Zhang Y-S uLW 1) 4315.)9) Jbb L uL,w) 39)9 uﬂ.«bl dL&s))‘ J.ledo o ol 4.315.)9) 32 d9>90 L;T .)lyo & >


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

Yo C)bwj L;)Lul | 509 ) s 5 )

O 0948 Jolgw 3 1) b ygSiigl) 5 bajgiing Slo (Sajolsm slagsly 9 Jobee (ST 3 Slpais (Y-VY) Ko
ool el 3555 Jlans Jolore (30T (2l o (So9 e pylae J S oS s o it Ll glis 93,87 (w0 2
o1 DRl e (alin Lame 5 A0S (o0 SS (b lopi ST coMs ay ol ()5S (002 YL
stleondsSezed sl yielly ol 4 G Jslomo ()3T Bl 368 3o ol 5 CCA SJUT gulis (olslyy e jsiing So

sl 4y njzing Slo 28Ty 33 1y 46 (e

ey oSl Lz o i S )15 oagll (&S oS )3 ooy g p)leg ol i sla sl s bl
23 kel 0956 3 g e |y ggige ol e aly J1E  Sagll a5l lbwgio a8 oM 3 1 s olKiuy] 4o BMWP
Siphlonuridae sl edlgls & sleie Cljlel oy ) adld ) wloly ged sl ) jasls oyl
ol ) aSol ) da g b g il go )y )loyoudS slaailiag) ) (S el 45 Aphelocheiridae 4 Mollanidae
g Asadisharif .55 uSeio |y s bws gols Glag) ol (&S obj)l )0 ol (lwdSl o iS4 Blaite uwj
soypt HFBL s BMWP EPT i) [asli aw b 1) (T 6l LaS comdg p o S3g)] 5l (YoV)) o)) Ko
BMWP i) (as s 4y Conas |y oraslio 3,Slas HFBI g EPT i) [asls 93 oy i 5 3uios ol gl 05,8
29 Eydge (nl e g Wbl oo LAl (&S Gloxiw )3 b (AL (5 ptne | (G EPT () (sl isls pluts
» uasls opl bl ls sl . Trichoptera 3 Ephemeroptera Plecoptera b  Sagl & wlaws slo 4,
Comdy sl Al i g gl alas (Sogll 13 ) (L o Cdls by ol o &y Conad 1yl (3 5505 qoorty ol
s Jlod) Jog) =S ol b 53 (o slo Ol LS byl (YoVY) oylSen 5 SABL o s oSt (ol &S
P EPT (sl s L5 3485 (ol qults izl (pluos 555035 Gl 5 (i (sloass 5l odlial b (1)
Rawi 4 Ab Hamid .55 Jlgeen o039l (claolKiw! 5 yols 5uio0 ol b 48" el (g yieS jlade o3¢l cla oK)
365l gl 903 oditel (s3lle 455 ling) aus (S (s g EPT (sl ay sleta (sl &yt 31 (V-V)
Bopipmdd ) (et L Cul Ol i oSy £55 9 b ailddg) (S50 Cundg yol cov @ud 4 EPT (asli ob Lis
bl 45,51 (Bode et al., 1996)ccul YU JI (5591 b o8 Jslxe oyiamST il 53 05 Slogrge Jaed oims oyl
o oL ol gl y5y0 b Lol ol 48,5 1,3 JT (5ol cipms (A8 bS5 olSin] s HFBI (i s gl
g Mehari .5y o ol plw 4 Cuus oK cpl yider (Sl ams )3 g pos oK )5 jliel ialS 4 g5
L, s 5S> ENFTANZ w35, (plom 5950558 syt 5 WojsitgSle Jlos 5 Ao LSy (Y21F) o \San
CewdVl Cand )0 ladd 4By, CurS HFBI (a3l o5 ol Lis 500 opl ol Wdges b)) iwnj sl (a5l
3,5 4133 039l | aS awMS )3 ailing, by oK) dudy 50 ¢ 3 L wgs L

sl jo S pCilala asl a8 cun 55 g9y w1y (uid > dle Jiyem 1 (Y4)R) oK o Wisnu

oy & ke gy & g Sl aBl oljal a2l ys nl )3 NO3Tg BOD lje o by (Lt 305 ol ulis 938" (w0
as 50 ol 399 s> 4 woxiy oKl 3 Slyi (e o5 0y (Lt 5 35 (ol @S Cl oAb by 3 iy
S i 38 (Sogll slad sl (1383 ke S 155 oo 85 ol il Gulj3l ol () 5 ol g

@355 ply 5 bl Cwglio olge oyl YL Caow g9udge oyl e a5 0 Gl o coiunwoS] 2 Codlw (gl S5 B


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

f’o)Lo.ﬁa AY 0,99 ULJJ]G»LW;I:?M Y9

9y i I8 5 (Feng et al., 2004) aisl o (s ge0 ook 5l o) Gldgge by sl Gls g opaab
o |y Eamoge opl cle oS coul 4Bl ialS sl y3 wg, ol g ol s |y clale cp YL Ol s gl o] 3 powedls

ol 4Bl ialS Gad 4 ol e oK) 3 O A4S Cundg (g sy asls o)

S5 A%

OYled 4wl 5l w5 Baetidae 4 Caenidae odlgls o5 4y slaio iy dy (Slolyd (i iy b 09,5 a_wly
Camand oYl j> Baetidae oslgls & cos Caenidae oolgls oYU slglyé .05L . Simulidae 5 Chironomidae
i)l 4 g Lo wlag) cul olé g 8 gl it g (gl (Sogl wlio b 51 L wlog, s ol 4
e ol 0 Ly BMWP s (a3l cans 0 Slas 4 (lg8 (o0 ¢3a850 (pl 50 00l 00y )5 ) () sl (a3l
9 09 L loygiS sladiledg) 55l 5 (198 (390 glite g9-Sge cnl Cle ()5 wre &5 2 (0 L Wldg) (S Cuniyg
ol 00 ABdg) pl (srolSiw] y2ST 35 Joud BB b pls LolSail 4y e a5 Cadld (LSSl jauiS” (sla 4By Hld
ol 0 o calisee sl oK) a8 oL, dges &)l ) (Jad BB > Slas EPT g HFBI i) jaslis o0 &5 by

ST Gl 3 G bame gty ar g Sl o el ond (s (ST )l (ale Uiy el Glay
b o plaie job 4 ddlaio

&bw

Ab Hamid, S., & Rawi, C. S. M. 2017. Application of aquatic insects (Ephemeroptera, Plecoptera and
Trichoptera) in water quality assessment of Malaysian headwater. Tropical life sciences
research, 28(2), 143.

APHA. (1999). Standard methods for the examination of water and wastewater. American Public Health
Association
Asadi Sharif, E., Yahyavi, B., Bayrami, A., Rahim Pouran, S., Atazadeh, E., Singh, R., & Abdul
Raman, A. A. 2021. Physicochemical and biological status of Aghlagan river, Iran: effects of seasonal
changes and point source pollution. Environmental Science and Pollution Research, 28, 15339-
15349.

Asadi Sharif, E., Didehberah, P., Bayrami, A. and Rahim Pouran, S., 2021. The effect of point source
pollution (fish pond effluent) on macro-invertebrates communities and validation of three biotic
indexes (EPT, BMWP, HFBI) in assessing the water quality of Baliglu river in Ardabil province.
Journal of Animal Environment, 13(4), pp.225-234.

Beasley, G., & Kneale, P. E. 2003. Investigating the influence of heavy metals on macro-invertebrate
assemblages using Partial Cononical Correspondence Analysis (pCCA). Hydrology and earth system
sciences, 7(2), 221-233.


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

Yv ()bwj L;)Lul | 509 ) s 5 )

Bode, R.W., Novak, M.A., Abele, L.E., 1996. Quality assurance work plan for biological stream
monitoring in New York State. NYS Department of Environmental Conservation, Albany, NY

Clifford, H. F. 1991. Aquatic invertebrates of Alberta. University of Alberta.
Feminella, J. W. 1999. Alabama watershed demonstration project.

Feng, H., Han, X., Zhang, W., & Yu, L. 2004. A preliminary study of heavy metal contamination in
Yangtze River intertidal zone due to urbanization. Marine pollution bulletin, 49(11-12), 910-915.

Ghaneh, S.S.A., Ahmadi, M., Esmaeli, A., Mirzajani, A. 1385. Biological assessment of Chafrood
River (Gilan Province) using population structure of macrobenthos. Journal of Science and
Technology of Agriculture and Natural Resources.

He, K., Tang, H., He, Y., Feng, X., Yang, L. and Ji, W., 2023. Applicability of macrobenthos indexes
in health assessment upstream of a large river: A case study in the Babian River of the Red River
Basin, China. Ecological Informatics, 74, p.101958.

Hilsenhoff, W. L. 1987. An improved biotic index of organic stream pollution. The Great Lakes
Entomologist, 20(1), 7.

Huang, Y., Teng, D., & Zhao, Z. 1982. Monitoring Jiyunhe estuary pollution by use of
macroinvertebrate community and diversity index. Sinozoologia, 2(146-133)

Hynes, K. 1998. Benthic Macroinvertebrate Diversity and Biotic Indices for Monitoring of 5 Urban
and Urbanizing Lakes Within the Halifax Regional Municipality (HRM), Nova Scotia, Canada:(Lakes
Kearney [Halifax], McGrath [Brookside], Morris [Dartmouth], Springfield [Sackville] and Wrights
[Hubley]: Soil & Water Conservation Society of Metro Halifax.

Jafarzadeh, N., Fataee, E., Vatandoust, S., & Maddah, S. 2019. Bio-Assessment of Balekhloo River
Based on Quantity Index (Shannon, Margalef, Pielou). Journal of Environmental Science and
Technology, 21(2), 285-296.

Jeffrey, D., Madden, T., Rafferty, B., Dwyer, R., & Wilson, J. 1993. Indicator organisms as a guide to
estuarine management. Paper presented at the Bioindicators and environmental management.

Jorjani, S., Ghelichi, A., Akrami, R. and Kheyrabadi, V., 2008. Bioassessment index and
Macrobenthoses fauna of Madarsu stream, National Park of Golestan. Iranian Scientific Fisheries
Journal.

Joutsijoki, H. 2012. Variations on a theme: the classification of benthic macroinvertebrates.

Krisanti, M., L.L.l. Maknuun, Y.M. Anzani, A.S. Yuwono, R. Widyastuti, Y. Wardiatno, D.
Wulandari. 2020. A comparative study on macroinvertebrates community in three rivers of Jawa
Island, Indonesia. AACL Bioflux, 13(2): 570-581

Loch, D.D., West, J.L. and Perlmutter, D.G. 1999, The effect of trout farm effluent on the taxa richness
of benthic macroinvertebrates, Aquaculture, 147: 37-55.

Long, E.R., M. Dutch, V. Partridge, S. Weakland and K. Welch, 2013. Revision of sediment quality
triad indicators in Puget Sound (Washington, USA): I. a Sediment Chemistry Index and targets for
mixtures of toxicants. Integrated Environmental Assessment and Management, 9(1): 31-49.

Lydy, M. J., Crawford, C. G., & Frey, J. 2000. A comparison of selected diversity, similarity, and
biotic indices for detecting changes in benthic-invertebrate community structure and stream quality.
Archives of environmental Contamination and Toxicology, 39(4), 469-479.


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

¥ o)Lo.ﬁa AY 0,99 ul.v).»] GJL.M Iay:\l.?u YA

MacDonald, D.D., C.G. Ingersoll and T. Berger, 2000. Development and evaluation of consensus-
based sediment quality guidelines for freshwater ecosystems. Archives of Environmental
Contamination and Toxicology, 39(1): 20-31.

Mandaville, S. 2002. Benthic macroinvertebrates in freshwaters: Taxa tolerance values, metrics, and
protocols (Vol. 128): Citeseer.

Mehdipour, N., Gerami, M. H., & Nemati, H. 2018. Assessing benthic health of hard substratum
macrobenthic community using soft bottom indicators and their relationship with environmental
condition.

Menetrey, N., Oertli, B., Sartori, M., Wagner, A., & Lachavanne, J. B. 2010. Eutrophication: are
mayflies (Ephemeroptera) good bioindicators for ponds?. Pond Conservation in Europe, 125-135.

Mirdar, J., Nikoiayan, A., Karami, M., Ofi, F., 2004. Investigating the abundance of myobenthos and
their relationship with the condition of bed sediments in the northern estuaries of Bushehr province.
Iranian Scientific Fisheries Journal. 2(13)

Mokarram, M., Saber, A. and Sheykhi, V., 2020. Effects of heavy metal contamination on river water
quality due to release of industrial effluents. Journal of Cleaner Production, 277, p.123380.

Mollo, V. M. 2021. Evaluation of Heavy Metal Pollution and Its Ecological Risk in Water from the
Sasolburg Region. University of Johannesburg (South Africa).

Nezami, S. A., & 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-
156.

Nugraha, W.D., Sarminingsih, A. and Alfisya, B., 2020, March. The study of self purification capacity
based on biological oxygen demand (BOD) and dissolved oxygen (DO) parameters. In IOP Conference
Series: Earth and Environmental Science (Vol. 448, No. 1, p. 012105). IOP Publishing.

Odum, E.P. 1993. Dasar-dasar ekologi. Terjemahan: Tjahjono Samingan. Yogyakarta: UGM Press.
Pp 696.

Oscoz, J. Galicia, D. Miranda, R., 2011. Identification Keys. In Identification Guide of Freshwater
Macroinvertebrates of Spain. Springer Netherlandspp, 7-45.

Pinto, R., Patricio, J., Baeta, A., Fath, B. D., Neto, J. M., & Marques, J. C. 2009. Review and evaluation
of estuarine biotic indices to assess benthic condition. Ecological indicators, 9(1), 1-25.

Pandey, J., Pandey, U. (2009). Accumulation of heavy metals in dietary vegetables and cultivated soil
horizon in organic farming system in relation to atmospheric deposition in a seasonally dry tropical
region of India. Environmental monitoring and assessment, 148, 61-74.

Qu, J. and Fan, M., 2010. The current state of water quality and technology development for water
pollution control in China. Critical reviews in environmental science and technology, 40(6), pp.519-
560.

Reiley, M. C. 2007. Science, policy, and trends of metals risk assessment at EPA: How understanding
metals bioavailability has changed metals risk assessment at US EPA. Aquatic toxicology, 84(2), 292-
298.

Rosenberg, D.M. and Resh, V.H. 1993, Freshwater Biomonitoring and Benthic Macroinvertebrates,
New York, Chapman and Hall. 488p.

Saal, 1., Bouchelouche, D., Hamache, C., & Arab, A. 2021. Evaluation of the surface water quality in
the Kebir-Rhumel catchment area (northeast Algeria) using biotic indices and physico-chemical
analyses. Environmental Science and Pollution Research, 28, 46565-46579.


https://jae.hormozgan.ac.ir/article-1-1081-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-14 ]

Y4 C)bwj L;)Lul | 509 ) s 5 )

Saha, P. and Paul, B., 2018. Assessment of heavy metal toxicity related with human health risk in the
surface water of an industrialized area by a novel technique. Human and ecological risk assessment:
an international journal.

Sahidin, A., Zahidah, Z., Hamdani, H., Herawati, H., Arief, M.C.W., Syawal, M.S., Ibrahim, A,
Sewiko, R. and Octavina, C., 2021. Assessment of water quality based on biological indices of
macrobenthos: a river under pressure from tourism activities. Depik, 10(3), pp.267-276.

Tang, W., Pei, Y., Zheng, H., Zhao, Y., Shu, L. and Zhang, H., 2022. Twenty years of China's water
pollution control: Experiences and challenges. Chemosphere, 295, p.133875.

Wally, W.J. Hawkes, H. A. A. 1997. Computer-based development of the biological monitoring
working party score system incorporating abundance rating site type and indicator value. Water
Research, (15) 201-210.

Wang, S., Su, LH., Luo, BK. et al. Stable isotopes reveal effects of natural drivers and anthropogenic
pressures on isotopic niches of invertebrate communities in a large subtropical river of China. Environ
Sci Pollut Res 27, 36132-36146 (2020). https://doi.org/10.1007/s11356-020-09252-8

Wisnu, R. P., Karuniasa, M., & Moersidik, S. S. 2019. The effect of fish aquaculture on water quality
in Lake Cilala, Bogor Regency. In IOP Conference Series: Earth and Environmental Science (Vol.
399, No. 1, p. 012111). IOP Publishing.

Zhang, W., Han, S., Zhang, D., Shan, B., & Wei, D. 2023. Variations in dissolved oxygen and aquatic
biological responses in China's coastal seas. Environmental Research, 115418.


https://jae.hormozgan.ac.ir/article-1-1081-fa.html
http://www.tcpdf.org

