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Abstract

Karaj River is one of the main source of drinking and agriculture water in Tehran and Alborz province, because
of so many ecological potentials, this river categorized as a protected river in Iran. For detecting the
environmental condition as an annually environmental assessment, concentration of heavy metals: cadmium,
chromium and zinc in the water and sediment were detected in this river. The quality of water determined using
biological value index (Z) as well. By sampling from water, benthos and sediments from January to July 2018
from different stations along the river. Metals concentrations were measured by ICP device and aquatic insects
identified at the lab. The obtained results demonstrated that in both water and sediment samples, there were
significant concentration of metals from upstream to downstream stations. In addition, the concentrations of all
metals in water and sediment were lower in January than in July. The results of the Z biological value index
revealed significant differences in both seasons between the sampling stations, and the highest values recorded
in downstream stations in both seasons. Contamination of heavy metals, especially in downstream, was due to
human interventions such as agricultural, urban and industrial activities and production of wastewaters. In the
cold season, because of reduction in population density in the vicinity river area, pollution levels decreased. In
general, in terms of water quality index, Karaj River classified in the saprobe class between I1 - I1I.

Key words: Heavy metals, Biological value index, Sediments, Macrobenthos, Karaj River.

Corresponding author: Kamran Rezaei Tavabe Email: krtavabe@ut.ac.ir



w33 895 9 £955 spsedlS S Sl chale Dl ()

S 9,49y (S ()
Slsies |y ooVl a4y T slolas Sogll o5
Slogzge g Sligsy ol (&S lagaslds (s b
Hamed and Emara, 2006; ) o, x5 3!
Jolis ¢ g sloa>Ls (Veerasingam et al., 2011
Sl 5 witp Slelazz] b 455 «Sajglses ool
beze sl (Sofzr S0 5 Cajlame oS 2L
Sg—b e osbat il by Job ) S
& bme Slog>g0 039 4! .(Rezaei Tavabe et al., 2008)
solii ol ol slaloe jo o) a3l lgica
) s axls (Malek et al., 2014) Wy o
Bk Goe b o Sogll 59 5 1y olabze auilys oo
S Fp S o 0w 5T e j0 baoasyV]
ez Sl oo ale B 5 (b sl
(S Sy OB pe WS 4 e ]y (b5, Sl
ool o5 Dbl $lp (oo Lo (G 2 SlaaS Ll
Malek, 2001; Rezaei ) o s p i ol g ob)o

Tavabe et al., 2008; Khaleghzadeh et al., 2011;
Golestaninasab et al., 2014; Rezaei Tavabe &

s o950 opl 1y 5 (Samadi Kuchaksaraei, 2019
Obts Sy Gy pof 9 Sty SL2)eSE (S
5 (Ali & Fishar, 2005; Agbozu et al., 2007) sy
S ol ales s el gy b SG05 bls | Jidoa
Slaoles Gy laasld wuS i osgll Dby,
Sl L 1 4555 g5 oS jolie 45 Wi go0e
ot 2 09T o (Su3lsST Sl 3,90 5 (S
(Czeniawska-Kusza, 2005) auiS co cuS 5 oy, 500
Sy s azls Gas (VA9A) Gelber JLas olul 5
ool Sojglsn coaS bl ekl i b
SlaoyaSt Cunax p il IS Golsl g el ()l
S 15 B AL e | (Sogll L el >
Sesliw Th aS caw | g s sloazls 51 (SO (D)
e 3 S & B sl O e 2S5 Lol
SaS b Ll iy fagore (25 A 5 St Condg

(Baur, 1980) sl Cgas Sl

Aodda L\

9 ar—wgs (P (b Sho @lis jl laalss,

N g—doo Cg—me ;55 5o Sl Gl
G (5591058 § ple da_wgs (Bahmani et al., 2010)
i 9 (et g0 Sl iy B0 S Bl
5 So38deST Jolei (49,95 @2 al ;0 g Lapinn—usS]
5 00Vl olse (it Sl 00 Lol S5l
el slo Sogdl da wils g, Ol buniSay ag s
Lol Cb oy (sped 5 55HslhS (aie slacdlo b
OB Clloyy ST 50 ailBog; o o 55 e obml alisg

Parmorad & Ghaderi, 2014; ) <ol oM g awlo g
Heinrich et al., 2015; Talbot et al., 2018;
elooo VT S wlilé (Smith et al., 2019

(D SYeb (Il e Jdoas a5 wiis ST s
G2 SR Fomr) 2SS ) g (Tt Spdyee
b piman 98T 055 p ogdle g s 38 80 5
S sl Jizne 55 il 4 b Rl B
Cogun et al., 2006; Tekinetal., 2007; Agah etal., )
(2009; Eslamian, 2010; Choon & Hyun, 2012
@l slaluzme & 9955 5 g e I3 51 2
5o e nl 5l (s lade wtylige 50 Jslme &j5—ons
Bl Sl & JTL 5 gouidlow Cans slawign Lawgs
2 0 Sl3l8 gl Blas D3 i 5 oo Jaie
35 2950 &3 9 My g0 it 43 [ (T Oy gm0
;o .(Pote et al., 2008) wiiS oo logy pozd Sbg—u,
ol a3ls S lgreds ailys oo Slges 5 cazes
Ngb axd S a0 sl e ISl g b Sl
<lyls .(Vosough et al., 2016; Shaddel et al., 2019)
&l oo 3 oS sl cble o b joba S
il el sl slaalslae g cudlad Jg o)l S92
Gl 00 Sligasy g 2l Gl G jlame jo 3l oyl

51 .(Choon and Hyun., 2012; Moghadam et al, 2013)
L®) w.w..) P SUIW- ) ubﬁ.w) a d..».m..»‘j as ‘5»‘09}54: 9y L)"‘
e b wsiS e (S ol g s Jllal



1vaAq UL.M..)L Al a)Lmi} JY 0,99 ‘U‘ﬁ‘ (5’"“']9 é’lM 4\17;@ ‘uh

Y-v

ooy 5305

adllos 5 g0 Adlais Y.

Sl 4 S35 5l g s @5 By,
cbl> bl w cbla> cod oo i cbla> ailsog,
Sow 3 095 5 o laasls yu w8)ls 18 sy Jauma
walitee sloasls 5l ol Gl o b g 05,8 o doiz yuu
Dgd g0 Oyle 7,5 A 3P A g 4 el slacel b
clasl i 4 Glee dilsog, cpl 839> 5l a0 0 YY/Y
il 50 o] Sojlgpane (S o35 5 el (ad
D)l 18 Sl - By

&0 pdi g )l g sl YL
35 s 9 (AL el Beho 55 5l anlllas o
VYAV ol yud Cold VYAR oloso 5l Sl G Sy a5
FogkS VO sga Cdls Sy )0 9 7,5 &0, (59,
L asllas o )50 b3game 10 4il50g, CuxBge .0—X plx]
SleMbl Blol—ws ;3 V:¥O+ + + slaa

“oa )‘ o.blé“ |‘
ool mwlin ool s jslateds oLl s>
oz oSl ool g bbadds cw)p 5l e 0l
9 6‘4.’4.0.) Lgl.a:ob\.;i‘{l 9959 sé)‘oﬁd.')}o..; Q&A‘ )
Sl SGiglgied Jo—al bl ol Coedse
5 Job) aileog; 859 Ll pl bl oliaal Vs 5
3 smer Jalse o3 g 5] gl il e
5\ JS.w)JJu\.u ubua‘d&]awtéﬁ‘;yys(ssw&
() Jgor
Jsb 50 el ] )0 oy 5 T 5l g)l0 piged
o> sl sl RBPS Jasll )y b illas cailss,
ng (Y’ ’?) &J}Q] EPA ‘E_wj.’ 03— dj‘)‘ L;Lb_“ 9
09,9 el pw Jomo 5 gy Sloogas 4 >y
9 ‘_;a}i__m é.’OLLA 5&)‘).«0 suLCLJ 6)5)‘)3 9 4.35&3)
B Y) o d g 5 5l 6l pigas s ol aelS IS

oBasl po 51,8 Ve e Bliee 4 (s s a0l Y -

20 i SIS () o0 sla g o
Eghbali shamsabad et al., 2010; ) o1 mlis g ails-o,

Manoj et al., 2012; Wang et al., 2013;
Babapour Mofrad et al., 2013; Pirsaheb et al., 2013;

i I3l —w,  «(Yarimoghadam et al., 2014
Corbi et al., 2011;) laslssg, olog—w, o

Paslarzadeh & Alipour, 2013; Venkatramanan
et al.,, 2014; Mirzaei & Solgi, 2016; Pandey &

2y el leslatn T Soug S logge
Fereidouni Velashjerdi, ) el oo aizls 5y ol

2009; Loayza-Muro et al., 2010; Malaj et al., 2012;
Yazdanpanah Goharrizi, 2013; Mollazadeh, 2014;
Rezaei Tavabe et al., 2016; Nambatingar et al., 2017;

.(Mousavi Rineh & Pouebrahim, 2019
= ln 3l =S Olysa— g 5 A,
S Glemie a5 5 ,dl pe—m A als slaa sl
3 oy T 808 el wou i e Blas Aoy,
o azrgs Lol 5l g ol slaplioul (2o
g adibie 0,0 O 5els 5o ailsog, ol By S
Soplr st anazsg g ;K005 Qi Grisren
5 78 JU V158 Logas 5o STe any 4y
J—else 5l el ml (laS (0 53, Y153
O e s Lol 5o Ol sl e B0 S ay0S
o> 9 e 50 00 ¥ ol e Jol o ol s
S5 5 eola Sl rie 5 (lsd 3529 pue il

I3

MW sy, ol S 5 s g ooy L sl

9 09 P (S el ez g (ileS sl o
KPS S PSUIER g8 A VR PN
OMN PO & W FSSN-

29> ;0 Sg— >
JaJ .(Mousavi Rineh & Pourebrahim, 2019)
59 0 4oy, ol ol el Sl Ghags oy o
Sl oy bl 2 Jlw 0 g 05 b
51 00 65, oS poreolS oS Sl b oLl
ol = (D) Gy 35, Sl 9 9,
—on S5 S Ol e S ) Slsleix!

=

b5



Y-v

w33 895 9 £955 spsedlS S Sl chale Dl ()

P9y b o aiged Ladlis ) Gy 9 28,5 D90 (SO 5
)é S ) 3.:5.@.: s).E.S é)yo )._aoL& sUSEPA O)L).:L._w‘

ol.i:.uél.g‘a;#)o ‘a)fulﬁa > 5 (PPM) 53905w0

A bl 1SS A b axds bawgs
bl 5 Cgb o by 4 glosd mad cogw ) (0,5

(USEPA, 2004) u.is s nSo;lasl ICP

—___ 1
R |
— ey YT
7 B e | 2 2
. > ; ,/»—»-.,( \
~ > 4 o
Mt 3 v
Sl
..... S —
A v,
~ = g ol
P o §
% A
= 3 sl
. B \ = b)
2 | R
e —
»
H
j

E9559— bl

f 1y > 3
M‘d /
L Y B

PMAlany

it

om—Y 7 | .lﬁ-;—\("_ 5
et

o o
8510t Ayl S SATE!
T ooy il 605355 59

.
T

s.%.

,,,,,,

[ TS YT P A P —"

Fl x
- CrT Sad DU ALy, ,l — Y
il L
Ot (i v | o
v aieve
—— il ol £ 1 =
— e o] a-
< A
o6 =tus v tor A g
- s Gy

Al30gy Jab 30 saiu¥T 2ol bl (wlw! y suupsi ol | sloils g 7 55 ailsog, didis - JSb

axdlao 5 90 ddbaio 50 (5,10 paiged oy Cozlgo —) Jgu

Lo b 5l elas)|

sl 2y

@bl Jsb

ali‘;.....g.‘ fU

VoA OV A oY
VO4F Y £1YA
VOAS O- Yo' fY

16+ F
VFRF
VFTY
\Yor

R
00 Y'YV
e OY' £0
OV FY

Yo af' oy

YO OFY - YN Y
oYY F g s ¥
Yo 00" YY ol f
Yo o' s R 0
Yo FA' YA 99,3 Olike 5
Yo fa Yy =95 olibs Y




1vaAq UL.M..)L Al a)LQ..(:: JY 0,99 ‘U‘ﬁ‘ (5’"“']9 c.:L.A 4\17;@ ‘U)L.MJ

Y-f

L Surber Sampler oK wo b alale gboas 595049,k
Ll 9,See B0+ Aotz b yie Bl Yo 0 ¥ ol
el 3 08 VUKL 55 b 500l 5l g Ldiged 0ty
@ ot lp g ot (S aopo ¥l 5L
Fer S oEiulejl o badigas o Jiie olKinles]
b ool JIF el o g las diged Bk 5l e, S
o D plml gSw g Seg w5 (29,5 (3l
SASL X oleiS )5 b gl L gs baog 5 s luloz
Pennak, 1978;) sl l>og, 8 pe o ol—wbi—i

Maccafferty & Provonsha, 1981; Ahmadi & Nafisi,
s leds 9 olwls (2001

Wl gy gy 2Ly YY
Sy a2l g ey (G (b3
Ol e el aul=e (Baur, 1980) ) dll, sub ailsog,
(Slglyd ggemme ZN (S Cundg LS Z alay
de gozme IP oy pl sl Dlog>ge de gozme ZO
Slogz g0 dcgasme X0 «ogpl—wyrelis Olog>ge

Pl?u‘ Y Js&? l) dAUAA 435&9) W.D.,\S k.;’b))‘ Sl

5l il slosl g 52 O slaaiged

Aol a3l aal 00ld g gl Sz 0 jogy 4o B
O gl S lo g (A g oY) dilsog, Ges 3l Al 5,90
D Jae o8 —ialejl s ol 5 Sl & 0 F sles
Al ¥ 03958 9 om—alilid 5l g Ladiges
Cqz) @l Bged oz 2l oo Vo dy Syl s
oBislo;l 4 g gamatins (ol Glaaiges jo ol3ls cois
Bgad 10 S Ol e ol Cga ol Jalo
sy 5o S sk e 2 (PPD) Bog0ms ;5
solaz_wl (ICP6000 Jas TERMO ¢4 ) ICP s,
a4 155 8 lasliwl sla ysg, b ol sladiges an .o
JEs! (Ken O sladiges .o plol (V- +#) EPA o
Ol d e Vov g0l Glo wolBinlesl 4y ous o0l
Sl i en d ot e sl e VY o
g a8lol T hee S ails dix g dus 0 PO SO s
@ ey B ols &l Jes o ol &l alyT
5 Giden Yo 610 500 13) (e o (a5
doe (ot ol ey b g 2l aalsl g Slmi]
D9rd e g l(phgy 5 Slo Jolxe LS03) pan
g ol Blo iged .l ools &)l g adls ] S rsanw

(S‘fdﬁsgjﬁlm"\—“’o"\";"))"‘)g}"‘”\" W”d"’
;= ZO+ZZB;iZ at+43p \ dla, 56,0 paiges o sole] casl wda oK o b LT
(14A%) g1 o9 yas (ghum 3 Cunrdy sl 3 T (S (gl - Jgur
) Camdg S b Sodl yliee
BTN 1=0Oligosaprobyl oS ST L g plusSdl asl
\VIY-0/0 11=B-Mesosaproby Lgie Sogllh g pmlugrely a
YI¥-010 I1=a-Mesosaproby aad (Fogdl b g plugielall b
AVASN vI=Obypolysapr SS09dT i (o b g plo by a4l

ol sl g Joad jo ,olic slo Sl dslis
Wb s il ly s ses 3T ) eslaiul b calise
2 plil S 9e;] g One-way ANOVA

losls Juow 5 4 520 .Y.F
L aosls gy Jle i ol @ 3 plandl 51 3
54575 O oy WIlK-Shapiro cyge3! 5l solisl
5 0d—b ploil SPSS jl53le 5 51 eolail b Wneols Jodos



Y-0

w33 895 9 £955 spsedlS S Sl chale Dl ()

035 oS b clale yy

395 oS L (sl oud i ale (:50Ls

Sl &ged 0 Cawd ol U sVl slaolliws! 5l olo g
(YIFY-Y2IVE) o (VN F-OY/AY) cS p & gy g
5 OVFIVO-AY) O & gas j0 cudy ar oo 15 10 5 05
30 ey S Tas g JBlas ol 4 (FY/OP-FF) Cogun
a CwVb sle oKl ol & ges ,0 ole g
Slolae ST 5 00 ciuli8l cdale Ol s (aws ol
WG 555 solSiws] 29,5 10 (¥ Jgoz) ol oanlis
@) it cdile g5 oS jls cdale ik
(o & ga 40 (PLO/05) o il ol 2o j4b
(P Jeaz) s iy oS cdale S| ol ]
S sl Gl ws! U US55 gl oS!
O ey maS lie b Lol o8l aig, cdale
b oaml i 31 g Jol oS! o lobae clale
pe,S b cdale e ol Lgas 10 olaps o (P<O/05)
old ylid Cawdpmly Coow 4y YL 5l ca01530 s
s AT 595 Jol olSnsl 50 40 jloliee OS] (V' Jga)
s osalite 2oy (2gy5 50 ik oSl (5]
Ky ot pg,S 1 clale s, Bges ;o .(p<0/05)
AL «(F Jgaz) 0,5 b ol sl plw aiils |,
Sloliae WS cpl Lol gy o5 ol sl leo jo clale

(P<0/05) ool 033

Sy oS b ke Y.§
e 1 gl ot o cdalé (S0l ol
39 Cow 30ml U e oYL slaolSss! 5l oo so )0 (59,
O IFF-EYIA g \YIF-VAUA ol 5 0 g 9 ol diges
Gy § 2] Bgad 10 i plad 4 ji ooy ) 0
SSlas g J8las e 4y FEIF-AYNE o VOIYF-FIYY
dw 40 (Gg, cdale (Ol Bges 40 ologs ;o el Cwda
cuble ol S50 5l (6568 cdale cawoVL oS!
3 s Syl U canslie o oisl aw jo g

Gl a4 cannd ) cioli8l gy« 29,550 ek

c\:a Y
cr},,ab\{ O chald T a b g e C\S) ya

Gy 32T 38955055

Ol Bgai jo |, oK w wljls cdale F g ¥ Jglos
29 d g S e EPD) e 5z S L0y,
2 S e OPPM) > 5 Sl 5,10 pds gl
Apd o Hlid o 5 elS

p 303l K 316 ol ¥
30 pgaadlS 318 j0 oa o cdale iy
iSlas g Blas lls ole 6 ;0 g—w) g ol & gos
5 5 5 p)5 (e OVIY-A81VE) s b 4 nke

3 Jlaae opl g 0,5 oS 0 65 Lo (FIA-YEIYY)
(DIN=-Y1P8) g 5 5 ol Bged 10 i 4 s olo s
ol Lgai ,0 olegd yo el cwsas (VFIVO-F/Y)
Soliae ol Caws ol 4 cawoYb sleolls! 5l 5
olo i 4o (¥ Jguz) ol oamlin 315 pl cdale 5
O 1y gloliae NS pgesls clale ol & gai yo
90 4 g0 S0 4 bolSiiny] plas jo ols oyl ol
o] 90 s (5 i Sdale VU slaolKius!
50 (¥ Jguz) cils a5lB0g, cwoylin Sy i
9 Ogw )L)LZM S «599,9 uLO.Lu wéu.ub olil.w.;“
95 olko 5 O e oSl 4 s poline clale
S adale 1oll Sl bl g, diges jo .blo
g Cawd by slaoliins! G 4y YL 5l porools
AW g Lol 51 B0 0 (o038l aigy ol Ll
J.aL_...u 64JL—.~M cdale lJ Oli-‘.—-«-u." 4w O )‘QL.M
cble e IS o Llog ol g 5log s cdeiiCan
Ogs Hlolae B! glylo e wo iyl 0 cwo YL

(f Jga2) (P<0/05)



1vaAq UL.M..)L Al a)LQ.{:: JY 0,99 ‘U‘ﬁ‘ ‘qu.]a éJlM Alm ‘U)L.MJ

0

2 o) T 85508 5o ola 5 o T oz Do
Sy B SVl (s foline B LaolSis]
Bgas o (PLOM05) uts sanlive aseia joboats il

(¥ Jgoz) 09 loline clale WS 55 gm

S s lis a5 (V) Jgaz) ol s ol
43 (P<0/05) sgs asls-0g, ool sl Jgb o lolize
AW oYL g gl ol a0 coga ) Ao
S Al (amy o) Yoz 50 5 950 olins clale
Solize B! pl g csls ulidl e _woVl «

(S Wlao Cliseo Lol 50 olo i g ologgd 33 iy 4 ©f (GLdiged 13 (595 3 £9,5 Peredls (uSiuw I3s (Hlre Bl ol %) (puSilso - ¥ Jguor

Zn#Sd ol digos CrSd o diges Cd+Sd o diges S o s,
olo yo olocgo olo o ologgo olo o olocgo
AEAAINAYAS \Y/-2E/F02 \EZATZARS ARVAEINVAAS INEESA VAL \ZEardiak SS9 \
FEVP/N IV VWEY /PO \#1- AN VYV VEAS/F O EANNAS F1-£FYIVE2 dolz Can Y
FEVENAN AAE-SAVAR & REATANTiN \AIAES\vATa Eatdidle O£l OV Sog Y
\ESTARVAC \WAESTdl<s VEV/YY/AP \AIRESAv/ane < EYY/VYE O/« £AY/YYP ol f
OEVFIYY/YE WAEATdlats <EO/YYIAN® O/ 2YE/YYE - EAYVYe O/« £AY/AP oS N
YEOP/VY/A VAIY 28IV YR YEV/YY/XP \ 0/ £AP[P0 SEFYIAN \IEdia 89,5 olakys e
AEARVASZAN VAUYEANYE = TAINAYS VPl £AYDYE <2PPINIYE A 2YYIVYC 9 okl \J

S ) ‘_QUMJSAJ 0899 '55)5 ‘Pwélf u..f...u ub.lﬁ ()La:.o d‘)—%" +*) Q-A-i’la-o -¥ Jg-\-’?
(oWlhe Gl (ool ! ;0 ooy g ologd ;0 ud i &

ol b iy,

olo yu ologo olo yoi ologo olo i ologo

ldArda\ e O« /E7EH/0N2 FY/YEEF/IAYE Y IVEEVIYO? V#IVEE/Y YR VV/agx- /NP2 MG 595 \
FYIVEY/YY [NAEAfAvas FY/NEY/H2 YYIVE£V/YO? HASN A VAVPE \Y/YVE- O Aol Caan Y
Ve Y208+ 0% INATEIAS TOS/FY < JOAP YEIOYE [ADP ARIAELVARLE VYIAYE-[AQP Slog Y
AATAEARVAR £elOY+. /AP [AVAEAV/N i Y&IOY+ [AQP ARIARIN A% VE/EYE VD olg ¥
\AVAE=dA A ARV NN INTAERA VY YA+ YV /AP YY/-£Y£/a¥A VPIf£- 08 o N
YY/\ Y- fed FYIOYEY/VYP INYEEA SN G Ya/YsEN /- Ve YENEYF/EYE \#[a5+.|YC 89,9 olake 4
INTLEATART FYINLE/-YP < 2O7/PYE FYIVEENIYAC YO/ £Y/VE VLTINS 9 okl Y

ol plo o .cuil el 29,5 0 Cawdmb
sl a3l a8 Slal o] a jo cdale 5
OB b ol 5] a5l yei o 31 ol sl g (gom
U alsog, cwoVb 5lole 50 ;5 .(P<0/05) 34 ,lolize
Al odaliie (gogro Wi, S Caw 30ml ol

Zw}me\MﬂUTé\ghﬁf@u.\”.é
5 eole yd g0 ol | w4 @bl wl—wl p
Ol il0g, sl Caw 4 CwdYL slaolK ]
SVl srolli] jo 5 cubls Liol38l Wig, Z amli
oKl b g lolize OS] ol ST 595 a5



Y-y

w33 895 9 £955 spsedlS S Sl chale Dl ()

Ol pns (ol ANOVA 88,bSs 03] ol o aS (Y
(P<0/05) wog jloline

4.5

3.5

3 2.5 4
a‘) 5

N
1.5 A

—i 25{ @
2
N I
1.5
1 4
0.5 1
0 T T T T T T
K 3 3 A2 A
-;5’107 w”yf }’r“‘f ¥ 3 ,"Sy L\\)V

610 9 digei 5ol

O Camnd Slyuass cpl e 2alS gl golKn! o
Ji.w) & odline wdwb 9 WOULAA LsL(boli».m.J‘

35 4| bc be P°

3-a;1111

0.5 -

R A

610y digad (gLroliws!

ologgs (@ tolopd (AN 53 (5,10 piges Grolimal 33 Z (Juw § ()] Ol il ()30 (SUF (12505 L0) (2S0lso Ol i -F S

zZ
& S dom g Con

By, of cuaS ol Baa b o ol> iags
P Sn s el )l S Oleean &S
dallas 5l oolai Wl 5yl osim sl slaails oy,
ool 2 Z s 5] AFLE dslre 5 gy 5 ]
A plxil 5B 0g, 6385 5 e 0S5 Sleloixl
<l Bgad )3 5355 p9,5 cpseadls (S yolie clile
MJYL )‘ LQolig_w." ‘SALOJ 5o CJS 3.3[503) 9=y 9
ol Gl 1y sili8l &g,y ailsog, Cawo bl 4 ailso,
oualic e 5)10).34.39,@.3 LgLasoLi}’.m._{‘ ) Lg)bb.sm O 9
o ) il 50 (Sogll il e (ol o
Cewl 00l samlin
Q9.o.> Cg—wy 9 u_;‘ L) iz é)LA.A )‘ u..i._w s_:‘)L‘B
5ol Sogll -, (Banata et al., 2005) oS o
Ol Rieg Byl (K Sl 4 slalBog, Slhga,
JbYs (Corbietal., 2011) cew ! a3 )3 1,8 a>g5 550

ezl o 51 T Janl ol ¢S &l3l8 4 Soql]

@) (s 33 o) 8535y (AS w5 X5
S paiged 18 (G ALt (ke (e
O Jl oLl g Jad o canoml 4 e oVl ol
Jls St g ol oS Jad o g (VF-YY) o 5
sl oK il oy e T e wsas (YIY-VPIY)
22 el polie Gy 3ls LS (6,10 paiges
G 305l o] 4y bogy 1o oleyud )0 o2 g olo g
Soboyd jo padld jlade op im0 g, Cnl 0
Ol olaed j0 909 (Y- YIV) Cawdipml 4 eVl
AW L VY=Y S 00ml 45 S OYL 51 4l
Fo sz ol piael cwoa, SouSG 5l S5
gole i ;0 Ol a8 d 5 ax il (V Jgoz)
Gl s o MOV el oo ) olSiuyl ) oloces
99,00 )18 b gte SagT b gl gl 4ol S
o ol s gl Y Kl o ol aS ALl
S asals Sogdl b Gy plugpeladl axl jo 4 Y/Y-0/0
@S Blsg, TY s i i b5 51 0l
Sla BN I oS dab 55> e oo



1vaAq UL.M..)L Al a)Lmi} JY 0,99 ‘U‘ﬁ‘ (5’"“']9 é’lM 4\17;@ ‘uh

Y-A

5 03y A2 g5 £9)S 5 (S e IS 4 Al
sl a s bl s ol las Guded cnl s
oS b g |, 7,5 oy, Ol plgige (D) (Fume
e 1) S aFls leslain 105 ganaal 1 1
2 ot SR o)lgen glailBog, Slis ) 2Ll sl

e ol ailsey, i 5 900,
Fereidouni Velashjerdi, 2009; Malaj et al., 2012; )

Wang et al., 2013; Mousavi Rineh & Pourebrahim,
31 oo piton Sldllae gllas a5 Lxl 512019

03591 Cwsdy Sligu, 511, 23 Slge o5 )5 b3S
N boo 2le bz 0 b osiyVT JED o
(Takarina et al., 2008; Takarina & Adiwibowo, 2011)
ST 9 0515 S S Sl Gl coizeen
o)l (Soales 5 Cupl—ine glailog, 3blis ;o ) 585
» L colys o 4 (Takarina & Adiwibowo, 2011)
Jelsdy St Sle Dlagzge wlize sla tagh mlis
b dallas sl rlin slo Sl 5ot S S 5
olgs o «Shapoori et al., 2015) sii i bo oo,V
Oyt Giswasel da pa > S 1) Sojgdan Cow L >
Gl el ol aS o; sl S, 2l Slie
i 55T 53 e Shls Sogll @l 3l cslis
yol> g s .(Malaj etal., 2012) o5, S ol
0 ol 3l G e Sl Al (nl 5o
Sosex LB eg) (&S 2bj)l cwa Sy
ooliial Sgr gy LZ (Fumy 0))l (2>l 5 jotag Se
ol Sz telae 5 culie g, 1l 5 00,8
@l o Glaal gl aslss,, < 5g
Khosravani et al., 2014; Salarzadeh & ) ailes 5™ ,5°3
» &5 (Khosravani, 2015; Rahimibashar et al., 2016

I35 e ass aslllae ol gl
Pourebrahim 4 Mousave Rineh wliai=s o

4 «(Y+\Y) Ashja Ardalan 4 Shokripour «Y-19)
5 Sl 0 o0,Lil 7,5 wlbog, of cwlie coisS
el ol plowl sy asls elul 0T saai b
oy pboasls bl » (bl (lides cnl )

Blas 5 Srio «5)laS slacle) cil g albog,
Babapour Mofrad et al., 2013;) < I 6y —
Pandey et al.,, 2015; Shapoori et al., 2015;
sloa A5 ixes (Nambatingar et al., 2017
G5l 5 VL o o 5l Lo Jsbo 53 LSt
Bl G0 83 5 liord oo 5l eslain] Gl
SSoPT Uslse 5l oo ek
.(Babapour Mofrad et al., 2013)
5 5t a5 cws il sbeolKius] S &ilsg, 4o
Skl (85 5150 5 (GSamn SOONS B 3585 5 el
ol 9 0 Gk sl gelhacl cos
50 o Lollins] den ;o alllas 0,50 Sl3l8 don (Guiod

S D G- 1 ‘sx.la.i,o

/';5 PRSI -y

(SW*JUJQ-LC°L‘°)-U)°U5~’)‘L5N)Q[VquTL9N
clale ol (F oV la Jguz) acdls olosd 4y cund
Ml}ﬁwd Sladss 10 0w Jad o (S Slls
pg,S clale als a4 g oo dlex o 5l 4 e oo
o33l g (Eghbali Shamsabad et al., 2010) ;.0 o
309 ol Aoy, o sl o pawesls clale
codled o5 o Ll (Babapour Mofrad et al., 2013)
5 bl gy us aSs 5l JB g slas glasly oS
Ol yo mzen ol Gl adaie (pl o 7,5 S0,
O 38 CE o oy 9 (2 5%eS (A9
o le chL'.JUa..o )Q ("] 09.9 K9y 9 rn}vobls a .‘95;).0
OeSis SI3I8 pls 5l i alBg; gy 5 0l 53 pgaesls
Manoj et al., 2012; Paslarzadeh & ) ¢l ooy awlxs
<YL cdale (Alipour, 2013; Mirzaei & Solgi, 2016
2 &9k slacdls § o 0T mlio Jdoas pgsls

u...:fd.u

Cowl goio 3blia 35 0925 9 caw sVl ol
ol s 4 axei b ol uls (Mirzaei & Solgi, 2016)
25 Wlog, (ol po Sz 85 glio ol 13aiow
(Y+ 1)) Adiwibowo 4 Takarina .as,la pgesls 518 4
2 P9S 5 89y xS Sl liee a5 wisls (L
0391 CuwdVl ;o ouiSoogll mlio 5l e U,5l> mds
50iS 004l clo g cul oY 50 7,5 Loy, ;o el



Y-q

w33 895 9 £955 spsedlS S Sl chale Dl ()

aS 0,0 godrie lodsl b 093 e (0 ilS0g,
SThe 5l omib Gose ilsog, 4 (539,509l Lol
Gkl cii a4 bgye g 5l A0 o> )0 adly (xex
4.._..»[.’> (_S‘Lﬁu‘)j-“—“’) )‘ ‘5’>).’ T UQL‘> (_gLQal}
alog, 4 09> AL Alsw 4y pladl Al & 50
&olie 51 30 Wil o FogdT ol pizen oLl o0
4 a4z b ol 55 (65leS ool ) Jboosls e
OSbel g (Slosd —(2u )i e Slaxla i) 44 Wy,
Ol S OIS 95 093855, s9a > 5 e 2Dy 9 (S9Sum
g_j CoS gl sus s b apalee Jlois! ooguse
Co e ol e el pl 5l 6 X in g Al _Gls 04>
spa g e g SSle p O)la &b Sl Jshee 5 e
Loy, Cowlus 4 axg b .ol adlaie o | Ko S
55 Sl oo (T (laliod (il i 297 2,5
el 4 Olgw,y yo yole cldale ol s as Ll
g R0 ul_w.: ‘) Q;ojﬂ 3929 pAs L 3924 -.\.3\93‘5«3
SO e crmend gl s sl el 5l iegh
@LAM;Jjj) Sldlas .o oolaiw! 4.3[.’5-09) s_:b}w) 9 0._:1
Dlhge 5 Lazo (580 6l 690 o W5 (o0 Sliges
by ey oled )l g yolie 23515 55
L (o F 8958 Djgo ,0 b b ddlaie S )3 39250
wj_@ 9 &)lﬁ] Sl Ja o )‘ U‘j"LSA c‘a)y b K
2,5 oolatuwl

ol 9 BPT (aslh ugopls (san) g9 ala
ol eonbe llyd goad plonl Sopin b Sy
o) Szl b e a5 aneids Jlo b bt
g Slo (s Joois iy B 398 by,
Lol ol o o orboon3s50 50 i 5 broay¥T ay
Can 3 EPT g, oz glacglar slyls o o, o)
Trichoptera 4 Plecoptera .Ephemeroptera &, aw
el Bgginlin o) g 005 (L3S slaarn |, plo L
S5 ek e 9 gt Sl o 4S5 (20
Bl Sy (omnd Slgl Egome ys0sils (b9, 5 ]
b jgigSte plow 4 o | ajsing Sl 5l ot i
Ol AP s (B cnl o e e )18 b)) 550
<B,5 1,8 colai il 090 ailB gy (pl ;0 Z S
O &S5 OBgpi Lo (395 0 b, ol bl o8 5le
OB a5 53) 0055 Dl3gzga jl (ool 09,5 aSli
s & Cad o il Faast o (S
b ot Sogliabl 20 5 ond s oLy
0,5 salss i ] alols
ool 2 g8 B0y, O CudsS (0 cenlie 510
Sily ooy VT a8 el $8 LB (ol g0
il loanl B cos Soxe g JT e, @ld a4 oYL
il blasolge cplasjlo Slia—b g B85 em
ok Slge ()] 50 a5 Salinsg aue o5 555 51 bl
&5 L gble jo st ar ol ell 2 o el
Chile g ouds 38, 50K Slige b looaty VT ey
oelplo (Venkatramanan et al., 2014) ol o oS
el N8 3G T caaS e wlbeg, ol ws b >
g et gl )| Jdods i oYL slaoliins] jo ol ol
555 5 8wl oo ¥T ool by it Coy
& (09 oS 6 Sl 8 1SS Gl g b



1vaAq UL.M..)L Al O)Lmi} JY 0,99 su‘)ﬂ‘(;’““‘b c—’l‘-ﬂ‘\lmcu)LMg Y.

References 6\;.4 )

Agah, H., Leermakers, M., Elskens, M., Fatemi, S. M. and Baevens, W., 2009. Accumulation of trace metals in the muscle
and liver tissues of five fish species from the Persian Gulf. Environmental Monitoring Assessment 157 (1-4), 499-514.

Agbozu, I. E., Ekweozor, I. K. E. and Opuene, K., 2007. Survey of heavy metals in the catfish Synodontis clarias.
International Journal of Environmental Science and Technology 4 (1), 93-98.

Ahmadi, M. R. and Nafissi Bahabadi, M., 2001. Identification of bioindicator invertebrates of running waters. Kheibar
Publications, Tehran, Iran, 244 pages (In Persian).

Ali, M. H. H. and Fishar, M. R., 2005. Accumulation of trace metals in some benthic invertebrate and fish species relevant
to their concentration in water and sediment of Lake Qarun, Egypt. Egyptian Journal of Aquatic Research 31 (1), 289-300.

Babapour Mofrad, A., Rostami, S., Alanezhad, M., Forozanfar, M., Khaksar, E. and Ramezani, Z., 2013. Determination
of the amount of some heavy metals in the waters of Karoun and Dez rivers. Jentashapir, Special volume: 78-100 (In
Persian).

Bahmani, S., Javadian, R., Bagherpour, H. R. and Bavandi, S., 2010. The effect of human factors on the ecosystem of
Siahrood in Ghaemshahr city. National conference on human, environment and sustainable development, Yong
Journalists Club, Islamic Azad University, Hamedan Branch, March 1% and 11" . Hamedan, Iran (In Persian).

Banata, K. M., Howari, F. M. and Al-Hamada, A. A. 2005. Heavy metals in urban soils of Central Jordan: Should we
worry about their environmental risks? Environmental Research 97, 258-273.

Bauer, W., 1980. Gewaesserguetebestimmen und beur-teilen, Verlag Paul Parey, Hamburg und. Berlin. 540 p.

Choon, K., Hyun, J. P., 2012. Distribution of heavy metals in tidal flat sediments and their bioaccumulation in the crab
Macrophthalmus japonicas in the coastal areas of Korea, Geosciences journal 16, 153-164.

Cogun, H., Yuzereroglu, T. A, Firat, O., Gok, G. and Kargin, F., 2006. Metal concentrations in fish species from the
Northeast Mediterranean sea. Journal of Environmental Monitoring and Assessment 6, 8-17.

Corbi, J, J., dos Santos, F. A., Zerlin, R., dos Santos, A., Froehlich, C. G., Trivinho-Strixino, S., 2011. Assessment of
chromium contamination in the Monte Alegre Study. Brazilian Archives of Biology and Technology 54, 613-620.

Czerniawska-Kusza, J., 2005. Comparing modified biological monitoring working party score system and several
biological indices based on macro invertebrates for water-quality assessment. Limnological-ecology and Management of
Inland waters 35 (3), 169-176.

Eghbali shamsabad, P., Memariani, M. and Moatttar, F., 2010. Study on the heavy metals (Cr, Cd, Pb) and organic
materials of Sefid-Rood river with respect to their geological origin. Wetland Scientific Journal 2 (3), 39-55 (In Persian).

EPA, 2006. Environmental Protection Agency, Method for chemical analysis of water and waste. EPA, Ohio, USA.

Eslamian, S., 2010. Assessment of water quality Indices and concentration of some heavy metals in Zayandeh-rood river
sediments. [M s.c thesis]. Iran. Agriculture Faculty, Isfahan University of technology.

Fereidouni Velashjerdi, F., 2009. Limnological and demographic structure study of macrobenthos of Marbourne River
(Doroud region) as indicators of bio-ecology and water pollution. M.Sc thesis of Marine Biology, Faculty of Natioral
Resources and Marine Science, Tarbiat Modares University (In Persian).

Golestaninasab, M., Malek, M., Roohi, A., Karbassi, A. R., Amoozadeh, E., Rashidinejad, R., Ghayoumi, R. and Sures,
B, 2014. A survey on bioconcentration capacities of some marine parasitic and free-living organisms in the Gulf of Oman.
Ecological Indicators 37, 99-104.

Hamed, M. A. and Emara A. M., 2006. Marine molluscs as biomonitors for heavy metal levels in the gulf of Suez, Red
sea. Journal of Marine System 60, 220-34.

Heinrich, A. B.; Metzger, J. W.; Fischer, K. M.; Mathias, A. L., 2015. Gerenciamento de sedimentos do desassoreamento
do rio Belém na area urbana de Curitiba: um estudo de caso. R. Bras. Ci. Solo, p. 626-636.

Khaleghzadeh, H., Malek, M. and Mckenzie, K., 2011. The parasitic nematodes Hysterothylacium sp. type MB larvae as
bioindicators of lead and cadmium: a comparative study of parasite and host tissues. Parasitology 138 (11), 1400-1405.


https://www.ncbi.nlm.nih.gov/pubmed/18850288

Khosravani, S., Mohammadi Zadeh, F., Yahyavi, M., 2014. Biological assessment of river Haji Abad (Hormuzgan
province) Using Macrobenthic Community Structure. Journal of Aquatic Ecology 4 (1), 43-35 (In Persian).

Loayza-Muro, R. A., Elias-Letts, R. and Marticorena Ruiz, J., 2010. Metal-induced shifts in benthic macroinvertebrate
community composition in Andean high altitude streams. Environmental Toxicology and Chemistry 29 (12), 2761-8.

Maccafferty, P. and Provonsha, A., 1981. Aquatic Entomology. The fishes and ecologists illustrated guide to insect and
their relatives. Jones and Bartlett publishers. London.

Malaj, E. G. M., Schafer, R. B., Brack, W., Van der ohe, P. C., 2012. Physiological sensitivity of freshwater
macroinvertebrates to heavy metals. Environmental Toxicology and Chemistry 31(8), 1754-1764.

Malek, M., 2001. Investigation of parasitic infection of Guppy in southwestern Wales and the use of parasites as
bioindicators. The first conference on aquatic health. 21th and 22th January 2001, Ahwaz, Iran (In Persian).

Malek, M., Amoozadeh, e., Rashidinejad, R., Bagheri Nabavi, S. M., Karbasi, A., Ghayoumi, R., Ghorbanzadeh Zafarani,
G., Salehi, H. and Sures, B., 2014. Marine organisms as heavy metal bioindicators in the Persian gulf and the gulf of
Oman. Environmental Science and Pollution Research 21 (3), 2386-2395.

Manoj, K., Kumar, B. and Kumar padhy, P., 2012. Characterisation of Metals in Water and Sediments of Subarnarekha
River along the Projects' Sites in Lower Basin, India. Universal Journal of Environmental Research and Technology 2
(5), 1-9.

Mirzaei, M., Solgi, E., 2016. Evaluation of heavy metals concentration (cadmium, copper, manganese, nickel, lead and
zinc) in sediments of Zayandehrood River. Journal of Research in Environmental Health 1 (4), 251-265 (In Persian).

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

Mousavi Rineh, S. M. and Pourebrahim, S., 2019. Evaluation of water quality in Karaj river (Alborz Province) using
macrobenthic biological indices. Journal of Animal Environment 3, 335-344 (In Persian).

Nambatingar, N., Clementm, Y., Merle, A., New Mahama, T. and Lanteri, P., 2017. Heavy Metal Pollution of Chari River
Water during the Crossing of N’Djamena (Chad). Toxics. 5 (4), 26. 10.3390/toxics5040026

Pandey, J. and Singh, R., 2017. Heavy metals in sediments of Ganga River: up- and downstream urban influences. Applied
Water Sciences 7, 1669-1678.

Parmorad, M. and Ghaderi, R., 2014. Introducing the types of water resources pollutants and their effects, the first national
conference on the environment, Dehaghan, Iran. https://www.civilica.com/Paper-ISFPNUO01-ISFPNU01_219.html (In
Persian).

Paslarzadeh, R. and Alipour, V., 2017. Investigation of the concentration of heavy metals (lead and cadmium) in the
sediments of Minab Dam Lake. Fourth Scientific Research Congress for the Development and Promotion of Agricultural,
Natural Resources and Environmental Sciences of Iran.

Pennak, R. W., 1978. Freshwater invertebrates of United States. Second edition. John Wiley & Sons. USA.

Pirsaheb, M., Khosravi, T., Sharafi, K. Rezaei, M., 2013. Measurement of heavy metals concentration in drinking water
from source to consumption site in Kermanshah — Iran. World Applied Sciences Journal 21(3), 416-423.

Pote, J., Haller, L., Loizeau, J., Bravo, A. G., Sastre, V., Wildi, W., 2008. Effects of a sewage treatment plant outet pipe
extension on the distribution of contaminants in the sediments of the Bay of Vidy, Lake Geneva, Switzerland. Bio-
resource Technology 99, 7122-7131.

Rahimibashar, M., Seaferihani, M., Torabi Jefroudi, H., Rasta, M., khodadoust, A., Tagheipour, S., 2016. Water quality
and macrozoobenthos communities production potential in the Aharchai River (Eastern Azerbaijan). Journal of Animal
Environment 8(2), 151-158 (In Persian).

Rezaei Tavabe, K. and Samadi Kuchaksaraei, B., 2019. Polychaetes. University of Tehran Press, Iran, 308 pages In
Persian).

Rezaei Tavabe, K., Azad, L.T., Esmaeilpour, Y., Fazlolahi A., 2008. Biological evaluation of Darjazin River at Semnan
province of Iran. ICCBT Journal 11, 115-120.

Rezaei Tavabe, K., Malekian, A., Afzali, A. and Taya, A., 2016. Biological index and pollution assessment of
Damghanroud River in the Semnan province. Desert 22 (1), 69-75. DOI: 10.22059/jdesert.2017.62172


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5750554/
https://dx.doi.org/10.3390%2Ftoxics5040026
https://www.civilica.com/Paper-ISFPNU01-ISFPNU01_219.html
https://dx.doi.org/10.22059/jdesert.2017.62172

1vaAq UL.M..)L Al O)Lmi} JY 0,99 su‘)ﬂ‘(;’““‘b c—’l‘-ﬂ‘\lmcu)LMg e

Salarzadeh, A. and Khosravani, S., 2015. Evaluation of bio-indicators of river Haji Abad using aquatic insects fauna.
Journal of Biodiversity and Environmental Sciences 7 (2), 223-232.

Shaddel, M., Mortazavi, S., Tayebi, L, Raheli Namin, B., 2019. Monitoring of Heavy Metals Contamination (Pb, Zn, Cr
and Cu) in Sediments of Balkhlou River of Ardebil by Implication of Sediment pollution Indices. Journal of
Environmental Health Engineering 6 (2), 213-226 (In Persian).

Shapoori, M., Rezaei, M. and Kamali, A., 2015. Investigation and measurement of heavy metals (copper and zinc) in
sediments and benthos of Namrud River in Tehran province. Journal of Marine Science and Technology Research 10 (3),
79-86 (In Persian).

Shokripour, Z. and Ashja Ardalan, A., 2017. ldentify and evaluate the diversity of Macrobenthos in Karaj River. Journal
of Animal Research 29 (4), 442-453 (In Persian).

Smith, W. S., Da Silva, F. L. and Biagioni, R. C., 2019. River Dredging: When The Public Power Ignors The Causes,
Biodiversity And Science. Ambient. soc. 22.

Takarina, N. and Adiwibowo, A. 2011. Impact of heavy metals contamination on the biodiversity of marine benthic
organisms in Jakarta bay. Journal of Coastal Development, 14:168-171.

Takarina, N.D., Sunardi, Y. & Reza, A. 2008. Spesiasi logam beratdi sedimen muara dan perairan Teluk Jakarta. Journal
Kimia Lingkungan 9 (2), 153-160.

Talbot, C. J., Bennett, E. M., Cassell, K., Hanes, D. M., Minor, E. C., Paerl, H., Raymond, P. A., Vargas, R., Vidon, P.
G., Wollheim, W. and Xenopoulos, M. A., 2018. The impact of flooding on aquatic ecosystem services. Biogeochemistry
141, 439-461.

Tekin-Ozan, S., Kir, 1., 2007. comparative Study on the Accumulation of Heavy Metals in Different Organs of Tench
(Tinca tinca L.) and plerocercoids of its Endoparasite Ligula intestinalis. Journal of Parasitol Research 9, 4-16.

USEPA, 2004. Characteristics Introduction and Regulatory Definitions, TestMethods for Evaluating Solid Waste,
Physical/Chemical Methods (SW 846). USEnvironmental Protection Agency.

Veerasingam, S., R., Venkatachalapathy, S., Sudhakar, P., Raja, V., Rajeswari, 2011. Petroleum hydrocarbon
concentrations in eight mollusk species along Tamilnadu coast, Bay of Bengal, India. Journal of Environmental Sciences
23 (7), 1129-1134.

Venkatramanan, S., Chung, S. Y. and Kim, T. H., 2014. Assessment and Distribution of Metals Contamination in
Groundwater: A Case Study of Busan City, Korea. Water Quality Exposure and Health 7 (2), 219-225.

Vosough, A., Saeedi, M. and Lak, R., 2016. River granulated sediments contamination by heavy metals, case study,
Sefidrood River. Journal of Environmental Studies 41 (4), 887-908 (In Persian).

Wang, Y., Xu, L., Chen, Y., Shen, H., Gong, Y., Limera, C., 2013. Transcriptome profiling of radish (Raphanus sativus
L.) root and identification of genes involved in response to lead (Pb) stress with next generation sequencing. PLoS ONE
8, E66539.

Yarimoghadam, N., Cheraghi, M., Hasani, A. and Javid, A., 2014. The Amount of Heavy Metals (Zn, Cu, Pb and Cd) in
Abshineh River, Hamadan, Iran. Health Develop Journal 2 (4), 296-304 (In Persian).

Yazdanpanah Goharrizi, L., 2013. Identification of Nesa River macrobenthose for aquaculture in Kerman province. The
2th Iranian National Fisheries and Aquaculture Conference, Islamic Azad University, BandarAbbas Brach.
https://www.civilica.com/Paper-CFAAI02-CFAAI02_061.html (In Persian).


https://www.researchgate.net/profile/Venkatramanan_Senapathi?_sg%5B0%5D=yj2y594deJC3rB_4o9i5UrbGlBGmsh-Wn2lZXCllmTM_UtaXKJdi9ZK5bogwpg7hYgeOebw.2vmrsAUoin-4cHKNMY14fuNmSrgzYr2F4DWLFkDJMpfhlIelpnN52koAKWXCmf217wt42keHlcvTdx_AyBK7gQ&_sg%5B1%5D=VHw8XCY7fAXZLJKNV0aqsAbta4RjmiQB172bbk9h8OPqpflEdGa8jbkq-AsPxjg7_4aFNg0.kKAvtMB3Mmjv-wjxleh3bj-Hzrr7vS4XQkZ98E1NAQB1XiOdKQCi0_t31hR25JaXnTHOfbAgR3L-nObYupKG3Q
https://www.civilica.com/Paper-CFAAI02-CFAAI02_061.html

