[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

FVE-rod £ oylacs 0 Jlow VPV G liawls chuno cubligy ensigo dlas

(930 s paw) (pafian IS S 39d95 T Saus) (bl 9 Ylamiaw
2lgs bl lalw Gblie ligms) 3 (89 9 e

0SS5 shozus 3l T ol e cpeue ( B3lo Ol g T e eil 5 gaems | Wl 3T

Ol g g 38 (655K 0 IS im s s (A ) b ylS
Ol e ol &ilse S s 5 rds ol 0dSCEI1S (o3 Jaes (sla Sl S5 gmiils |
Olnl S e (S p ke olSiils cutlig 0aSEls o Codldgy omign 03,5 Ll
Olpl e ol&ulse (iatS 5 5800 oSt 53y (o3 Jaims (gla (S 3J1 (5555 (g mitils®

Ol Gl Gl (6015 4 (S s S 2l Ayl b 8°°

\Wayv/y/v- 1ob ey &Lt VA7 /\V/PY :allio by &6

o.\._p_.f%

slasa¥T (3 5m0 5o udl aas in o S sl lea (o b plewi SI o iage 3 (o Guols gl 1 3ua g dise
aalllae aa Cpl sl ol 43 S 5158 anbs 5 Sledl glacallas 5l a6 (S oI5 o spes Aliae uw s
g Ol alas ol s 58 G50 oo pareslS oy SIBB (S ST S (pL5O) 5 Slile Gl sl
el s a5

¥ oSl 8 s 5 LT Hediss (Ll lale ba Jsb 5o oyl 0f i3l clile Giad s laghg, 9 3l ge
1S 55Y gy oK Bl suliial b 5 S i3l clile dads sad guresl a5 golasalal S Guy ot cudils s G g
9 S s

NEN £ TAR) Glimre 4 55 4 Sl 59 50 3 s cos pupedlS (i S5l IS clile (Sl : Ladidl
S5l e ble @ anlie mls pinas ael cus @ S LS 53 a Ko See OF/EEY/TY XE/44 EY/VU AN/ OVEY /-y
o eols 5Las ANOVA & 5057 51 ssliiond U (ahis 5 o558 (3ibs b e cpn) sdiss ol ol s 53 (S
S5t sST S ba  KasdT LL sls Sl il s s sm s (5,1 e AT (AR s Jal see olpe, ol cilile
g 4 oIl S Slasae Hlad (piaeas ol HI8 b sie (5959a B 5 Gl ShA Al Hu dllie S S5k
w9 S Lo (pusealS> Gue> L > (555)

3 o «550) S (s dilaie 5o S (K5I b 5 (Sl cunia g suel s ol Guleal 5 15 yaSdaats

.dd_)gu.ou_}l:‘_}_)‘Laajlah_;dﬁ&dd&_}l&g‘deOﬁL’\th(w

s Bl it Bl alc glagy s «bsuns (6350581 Sy L5 0o @150 (susls eilals

el

[ DOI: 10.29252/jehe.5.4.359 ]

e oKl et g ,55) 00y oy anzma (slo (S0 (6555 (g9l 1 ghmnd O g3
<AVYAVAVOOA 1 wles als - mohsenmirzayi27@yahoo.com : |,


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

il lala s 53 WGl Gl 5 s S 15l
! P 5 St o Gl ST 0
Sl QL) e 5 Sla g g0 S5 a2 5 ladaes
3 o i e Qe S e 4 el (655,00
e B 3 S I (S5 81 ks L)
au Ol o Oladlae ol ades 5l aS Wlastls  Caliss
Ol s w5 (V0VE) 0L g Pakzad a5
Dehghani ¢ 0l 51 «Olas U3 s Slguny 53 K
3 C}.:ﬁ}ljjg_.JJ_w Ols iy 53 (YVE) UL
53 (Y1 8) OLLSen s Dalia pzean € a5l ae |15
et S eSS S g DL )
ol,Ls s Karbasdehi ¢ Fo Shos =l 5o 55 s
035 «ILS (S S oalis s p sl IS (Y21 0)
53 Y0 oL 5 Li ‘*e,t_sGL"_;J}\j_.waw_w
O,Les 5 Zhang ¢'*Shuangtaizi || s e ~ls
J s 53 e 5 S0 o 503lS o o DS TRV O
2 S oLl wm Bohai U s
Sler ol Glapionn ST o age 5SS B s
slala > S 5 (slidip 5 Ol b 5l as el
spors L s Sl odn 3 Bl o) O il 5> oo
38148 oS5 58 Bl @) e Can 03 el
5 o ezl (alatl (AR5 sla bl
Sl g osdane Ol et 5 e s ailialie (SO il
ol o e s by e Sl o5 5 oS ULl
5 ol SLelled LT LB 5 Jam <8 310 Sl
ety e 105 sla (S M e 53 5 e i
B U U (N PP COCE [ERO e
osls 5l 3 Jﬁwsjygup\)@»u;ﬁf};)h
oS 0580 5 RIS da el a a8 T
G2 @ 35y OB (10 c,\;— J>lgw s SLS

Ao ddo
et ) S e o s il Sl S|
Lolss 5 el hls 5 o3 Ol 53 39 g0 slaolSinn 5
o225 s ablis ol s (gl (SO3ISST 5 A
GLaolKinn 5 sl 3§35 (218 350 el 5 655
s ) NS e Wl (6 e A s i Sl
pled plg 5 Lo s 5o s 2 b s 5b
STl e dad g 5 (6550 Do g g plazx] slaesls
S S Do @l e a4 iy egs el Jl L U
L o b 5 simeo 00 53 355 OS50S glac s b
sodspmas bt 50 cnd S sy opl s 6ol s
2o e oyt Bl bl e gl |y SISl
395502l (Sl aS w5l 5y (ol Slap S
32l S Sl o ikt Sums 5 JT laedn VT
e 3L S5usLES 5 s ot e glac Il
Sl (s ol 53 s SN 55
(MRl Opes (ol s S I3 ST
> (Bioaccumulation) o — b ol Coa
3 (Bio magnification) s olaiS )5 5 S jloss
S50 = Ol (SIS Sl s aeis Ui b
s sla (S0l 0 S a6 pa5 3 o3 sy 5o
Sl essml oS gosb eV s, e bt 4
GRS GO PP U IR § PP VARG O E R I
LS b s i a5 03 Sl s se LT S50
Sl gy i Bl Gler SIS S w0l
Ol ol 055 53 oS Ol &0 S0 5 e Lbe Lols
Lal el ol 1 ey sl (55,0 olbe Olse &
s s e oS G Bl s Sl S s s
A3 S e ks Do s e 4 b gl 5 asdo S,
e Sy 5 SSisd e Ceal a5 Lo pl

¥ o ylads aady Jlew ¢ VWAV (Lewsl cdasans Sudilags (ounige dlas ¢ o


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 |

[ DOI: 10.29252/jehe.5.4.359 ]

OlSen 5 ulinza (5,1

gasie ) Sl g e o slaros st (e
el 5o Ol Clllas 4 x5 b cnl oy Tl e
5 e g ol aallas )l @la- wbos W;\
Dl 53 5N Dl o (S5 S) e L

23l bt e e Okl sl 1

a9 9 Slge
Azlloo 3 90 ddibio

Sl ol g a3 stme IS ol andllae 3 5 go ailate
S 0l el Jled sl OIS s Bl et
(S slac Il cakie 53 35 g0 Al s Gillae ()
3l a5 Ll Jls s (gles 1S mis (g55LES
3l Sl adai L agdal Ok Lol 5S1ie l sleley
s ke IS i e 4y 32 e o i
3 s s o i bael L 053 A 4 easdns IS
S5 w05 a3 s S ks 5 oslS (s (0K
EQI SO RSN FEH INCCH R | PR T 0 WL G

S o (6 SIS DA sl 5 OIS
sl 3 sla ST 5 ool b Glbl sl e 5l (s5,5LeS
3 Slae VT (2 s 3 ite b 5 dites 5 by
Wil e 555 gan s 4 dlas ol V200055 e
sl abwl 50 0Ll S 5 ol Gl 1 SIS

bl oo e et Ll e S e
D SR NS CROVN I REIP - I N S PR G
Vgl 35 sm Al Gildas Ol s ' Ml 5
Gk S L5 S D3 4 ol St 81 S50
b s 5 el3 Slspr e 5 Sl o o
A pll Osames sl Loyt i 5l as
Sl S plend Sl e el (S5 )
ol 52 Ll oS 13 Al sy e 08 5 (ST L pals
Lo 53 Ol el s oS sl pastla 5l S Obe
03, S s | gl LB Sl 5l L
lalase 55 o DL (SEIS) Lt oLl pasla
secble Ol bl yatls ol eS| el
5 e (SO e il S s e 58U

RN are. g
1
T e R i L x
& -
= LS P Bl
: e oyl Gyt (O Ry u
=
= i T et ol
i g -
- N S39—4 S3T
z - . .
3 & < awola g o g cla
L] te
= s e < P S SURRPR R AL )

JACHEUY]

\ISERI ]

YA\ @ ¥ ojlad aady Jlus ATV (il claias Cudlags eodige alas

.'},gﬂl-f—-—" ¥ S‘uf"'—"’l gy e

B o SO

i
4

g _GJJ)L\\_... P AT T

A ils sk 58

5 3 o 3l
5 sl S
Lo i 52 e i

LA



http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

Sl i ged Sl oKl 5 Sladllas ailais Cond 4o 1) JSO0

s o.lll_w)J_’.':JLrL:»YO V_?&c&.zej'c.'nﬁs QTL_}.’LJJ
ol LS s 5o blank 4 ges 4w s LT cdS J 28 cgx
Sl 03 5 A g s p 250 Sladised Ll Lae sad
VA vavd“u‘;j)meliﬁ_wibyuuw
U gy 3—2S Metrohm &5 & <L Computrace
Jds 5 o il g e s S (S
SPSS  slaslsl g sdal Gy sla osls ples 5oLl

A eslaul Office Excel YoV r 5 VY aseus

S 39T HLs 9 SSadgJeST ) )l Gh)
ligw)

Pollution Load Index _$s4J1 ;s jasLi —ill
(PLI)

5ol odd S (Soll mla nd g 2 lE
B P P v S PRCH AT ;;;T@Mj\@@w;@
Sl glapatls oy ol bl pasls s
el sl B 5 Jse b Oy o 4 Ol 50

PLI =J[CF_, xCF,, xCF,, xCF,, ()

25 dsepaS Slery (S 55U CF Jge b cnl o

CF ==L )

g.)j.n)éb}aqj}ﬁ»ﬂ@‘;b@lﬂlﬁclubd‘)}
6@‘(M§Q)€JAOJLA)JJDQMWCn}
s p3enslS 5 (S35 i ome sl DI (gl ke
Vo U (oa 1 18) i 51 (ST S estls pslis il o
)lj:_ia-}iﬁsu,a Jjw‘)j.bbdmg;djxx;ejjﬂjw
0L SO 5l Sy psle 5 (S pde sdas 0L )
AR GO N ORI 1 VIV vf;jﬂ Sokas

Lfbd.i,d@),Téo._;
)JW)JJJ)HJ:KA_WQ‘J_L_Q&N’_HPJ:MW
ubﬁ;‘e@‘Oi MMJJyosjmJ}\yJ)Lﬁlﬁ
S oLe e Hsb 4 calie blo 53 € ¥ oKl o 3
d‘u; L] LAA_J}A.:) eKZ_M..i‘ (\ch_.:v)J\iJ; k:,_..:'bj.:
Gla 5o 55,5 Cand s Ll Ol u> b a8 s o]
Jggz),mgug,;m@]ctﬂjﬁu}by@u
035 sl e ) S Dl sl Culg s 5.0
Sy 5ot (5ol e slakiged 53 (ol 5 555 (e
Ol sy 3l 45503 VY ;\MJSJJ.,L.Z&J:@)'UJH{);QS
oK:-wJ )‘ °JL":-"‘"[—’L5)‘JJ—’M)N GKJ.W.A‘Of. L L“)J;AS
ol Sl xemle Yo xYe O S s Ol ls i sel
,Ldjjiwwﬁwé?:_w;gdu@ﬁww
rbu\j.,\_m‘.,b.,\_.;wb)\jéczJ»JSJJ(SJ\K,\SJ\JQ
J_;LZLAoQb}IQonJJT@zdLﬁ&}A}‘d)‘.ﬁﬁ&}a.}
M ST il L sl Sl a3 £ slos U3 5

TR

W diges julLT 9 s)lwosleT
sl oon fee plouil | late ) 45508 (S3luoslel g
sy Ve sl 53 051 3 s d)ﬂ(_—v.' slaas 5ol
Sl Wl b s o3ls Hl 3 cele Y8 Gle 4 3l Kl
ROV EVERRIEICSRIECINS N JEtE
e Vg S s (Polytetrafluoroethylene) PTFE
Vel SIS L el s (LT Merck) 710 S s Al
slaadd ans § wlsl o 4 )it cnd b (OLJT Merck)
Ay b glas s Sl SO S 4 el o gt
bl 0 ol 5l a5 Las eals 13 2 g5, 3l 5 sla
il il cele ¥ e 4 3L sle e V6 B Les

eJ\JJH&_iaJW d‘“‘:b v.?hp ..LC«G)\ Uﬂﬁé‘&m

¥ o ylads aady Jlew ¢ VWAV (Lewsl cdasans Sudilags (ounige dlas L B val


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

L kL
ddilaio S yafiuw S il juudi 03930

ol (5 pSesll wﬁ.ﬂjb)\@g- clle Ol sl 63 gl
ENY o Gl 55 & s Ol (Al Sl s
NINV NN VY /Y o 5aslS A ENVVE/YA 5 V/0)
SAVIAL VA (say 5 EY/Yr £ V/E 5 VALY £0 N s
5 ot Al e oS e S5 Sa OA/TA £ 4 /T]
R b 2 DI Bl (Sl S
Y/E) EIAL 5 OY/EEYY Ol5w ey p sl S 5 55
Chl 5l oy gy SEF055 85 p S S
e Ol Cilzses ol s Sbgony 3 oS 56 S
/M Ol asZn>Cu>Pb>Cde 50 as i J &
S OY/EEY/Y (YE/AQ YNV NN OYEY /) Y/
(Vedstr) A (5 Seslhil (0 5 5 p 5 5 Koo o

Mebgs Yl Salw sy
e e :Cﬂsg&ﬁvwobﬁwww o @LU
(3 cv")_;-@»:'y QL‘M" alises J"‘j"")J RS

a3 & DI (S5 55) b b5l -0
adllas > 40

b s O sl (SO S) L) el
Sy (S0l s L5 sk 4 (V4AS) O gl
Ol wlad p as Tl $ esli ol K Sl 56 alow s
e Oliime sy (Aol Gla gy DL e
(TS s s Wang 5 (To)) DoKas 5 Yi & greas
Hakanson 3,5, bl e il ot a § I
(e cp 3l o g SIS (G e el L pSB (V8AY)
Y 00X b S5 S s S (SN e
SIS e Jeily G ) 53 S Al o )
ASTNK ST R DR IS I 0

. c
E =—xT; ()
o
7 .
RI =) E| (t)
i=1

5O SIS e sl Lasla s ElcYsles s

b polie ke 5 el (6 8ol ke S 5 4 O
G e el HSU T} (Background value)
J:.<A_«Q\J_L9 wl“'?“i L;.ij)_bﬂjla;- Olee o\ Jsder

.MJ@&W‘);A)J{J)},‘:

S Dl (K5I8 ke L5l Jgaa

£ o K58 s RI o5 jasls ) B 5 (S5 581 ks
Ei<t ol Sk RI<\o: oy Sk
£ <<EpA+ Ly st Voo SRISY. b el
A< <EhA waxe LB s Yoo S RI<S A GLyaaxde LG L
V< <ENY. sbj s R[> b3 e ks
Ef>YY. L) sk Sk - -

S ol Jsb 53 ey S 055 05 0 55 S 2 (S0 5 Gt o sp5enlS) R S IS B sl Y J9 s

el & lns Sl

ST £ las Sl il

IR P P B

Y @ ¥ o,lad @i Jlo AFAY Ll clasas cudilags oeuaigs dlas


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

VY OYEY /0 VE/NVT /YA

Y/8) £2/AQ L/A0 £4/N
Y4/44 £Y/V1 LY/Ye £1V/¢
oY/8EY/AY OA/YA £ +/Y4

V/0) 4 /Y o
YR EIO: 5038
\SVAEZVAR e
A/SEVAVN RS

+\/Yo )Y’\//'\ +Y/1) Q‘_}_:AA_gL;'(_.ZJ)ajL;; J}-b—.ﬂ)J
e,\_aiwvbuﬂ)&_;»uﬂp_ffpf};g\‘\/‘\'\

(Y ‘)‘J‘ﬁ.&..’) C,.w‘

S 39T )L 9 R igTeST Sy b1 gy
Slgaw)

oL Sl So 0T 5L el s JS 5k

o3 gd e 53 Cidiee Jolgw Jsb 3 PLI slie a5 das e

Asb e AN SV

.b,:...‘a; Eﬁ.‘» D;é..‘b}
Elr.L_; .ajtf @ﬁ:

ab

339p55 2585 e 2 Sosll ol s

psuadls

O g3l 3l eslil Ly (o> 5 658 s gt

e 45 313 BLES 33 80 (g5ls s a5 ANOVA
- o Ol il ol s 53 e o350 Dl il
ol ol Laasl t;b 03 (Y Glasad)ayls 5o gols
VY Ol s 5 & 50 0 Chle o 2S5 0 2l
3 Jolee 03 08 0 0 S5 Se 00/Y0 +V/YE 5 0T
VY Olpe a3 5 5 Jolsm o ﬁﬂ;ts}uwtf
A P N S S S-S WRVAA IVARNPAYAR
3 Jle 03 S 0 S S VIA +/TE 5 AY/YA
TS e B SBIE eSS e A

... O3 Db,‘.._‘ba
0:.®.. B

E2 D)

¥ o ylads aady Jlew ¢ VWAV (Lewsl cdasans Sudilags (ounige dlas L B vas


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

.ﬁi-l—" uaglt.lj D;g-'..fa:-

u:é-'-:ﬁ-.’ . 8.

Ll - -
3

Al
A

]
—~ I

oo
"h..\ )

og -

=1

ay o

T

T
\2 !

]

... O3 Db,‘.._‘ba
B0, B

| =]

U

(s 05 (uglg) S

e

ANOVA Q}A)TJ\ ebu:.ﬂ‘b‘;@a;}: th‘s_.dim&b.\»r)b (UMAJLS)) ‘C}:AJLS cujw) Q‘)}\LHS«JKJL:A wu.a OR @LL: :\‘)lé,.oa

L5 b L ge SC5S) e (ol calime glaelSanl 5o
St Sl s Wiy e (B < EE YY) 034 03 g
ok g a das e LA adlee s 5 s S
23338 o Gl (pseedlS> o> > (655 50
poeodlS o a by o 5 4 et o eSS p it S5
b ot (et ls s laadl iomen il 655
alie 4 4 gL aS sl Ol ol o (RID])J':MU'
et Bl s AUVE ST/ 63 pies 534S sel ey
eaxde LB L v gie aibaie 3 Ol5ls ) a3 Jae

(¥ Jsdo) il e

ol S L (Sl e etinsilis 550 o0l &S
mie o bl e el S S5l 4 il
5 (o Jorlom s S 02) £ ol 475 S 0Ly Ol 5
DL eSSl e 5w Gl ) Y
(¥ Jsd) Lib e A SV Ol w0 Sa
it S 5 NS S) e e S
R S APV PR RIS S PRESIST N SO T
A Sl s 2050 el aan das o LIS aaly
3o 3 Gl R S (S5 ST e
pe3lS 5 Ll (B[S £0)6,0s S5 ol o aid 53 5,

axdllas 3550 Jmls Slguny 53 0l (6, S o3I 3l 4 sy Jams 5 SO3 ST o el olis @Lﬁ ¥ Joda

i 5l ooy
PLI RIOO* o pgo3lS o S
AA Y V/0A Y/Er Yoo Y R )
VAT Y 0/AA /) VoA Y/8v et Y
AN AV Y4 A+ /oY Y/ov v/o v
A VeAEY 1/4) yorAr Y/ro Jov g
A YT YA VY VAS ¥/ /60 o
v /AQ qe/YYy Y/Y AV/v e s/0Y v /0 ht
a1 VANT /YA 11e/0v £/As /oY v
AN VYA YA VAEY /AN +/00 A
‘AN Yov/Y Yir Veeo Y/ /60 .

YFO @ ¥ o ladd aaly Jl ATAY Ll cJouas Cucdilags crunige dlae


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

Vo AA
\Yv/a0
Veo/te
VAe/Y
YAE/YA
AR\VARY
VA/Y
Yoy
VAQ/VA
\VY/AY
YYg/ov
ANAVAL
VoY/to
ANZVAR
AARVAR
VYV/AL
VAL
\V4/\ .
YYV/AO
V4Y/¢q
\AAVAK
ANA7aR
YY'Y/YQ
YoY/¢)
YYA/A
VYY/AQ)
VAA/
Yov/oe
ARLVaR
Y&/
YOY/AA
\RAVAT
YAV/AY
Yo)/¢a
ARAZAN
Ye0/4Y
YYE/VA
YYY/AL
YY4/07
yyvva
VeY/40

/Y
Y/or
YV
Y/VY
Y/00
YA
Y/A+
Y/A)
Y/ou
\y
Y/Ay
Y/a.
y/ar
Y/vo
/14
¥/
Y/6)
/et
\/AA
Y/vo
Y/or
Y/Va
7
\7a\s
v/08
AR
Y/ A
7atl
Y/t
Y/ov
\ZAn%
\ay
Y/t
Y/vo
Y74
Y/¥A
/Y
AN’
Y/¥A
Y/Nq
Y/t

Voy/Aay
VYY/0A
\YANT
VYA
YAVAA
Y00/4Y
YVY/AQ
VEo/YE
YAY/VA
ARYJAAN
YYVYY
VAV/0A
VEO/AY
VAY/YY
Yye/va
ARE¥2A%
YYVe/va
ANAVARY
YYV/AS
VAE/VE
ARE¥2A%
\Ve/0Y
YYo/VY
YEUYY
\YE/VE
VYo/va
V4+/00
AFAVAR!
ARAVAN
ARRVEZ
YEUYY
Yoo/
YAQ/VE
ASAVAY:]
VAQ/LV
VAA/ s
YAV
YYo/vA
AARVAR
YVa/¢v
4¢/av

Y/ro
¥/
/44
£/4A
£/+4
LY

/08
v/oY
V08
v/0Y
+/07
v/0Y
v/oY
/08
/00
v/0Y
+/07
/00
v/07
/oY
/00
v/0Y
/0
/oY
/01
v/oY
/00
+/07
v/0¢
/00
/01
NS%
ooV
/04
*/OA
Vall
/00
/0
/00
v/07
/oY
/o1
/00
v/0¢
v/0¢
v/0Y

/0

¥ o ylads aady Jlew ¢ VWAV (Lewsl cdasans Sudilags (ounige dlas ¢ vrr


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

\VAR2 YYV/NY \/AA YYO/+ e
\/ Vog/at YA VevAay
+/4 VYAV YA ARRVAR!
\/oY YAQ/VA Y/oV VAY/YY
\FAR 141 ¥/4Y YAY/YA
\VARS Yei/Vo AVAR 147/10
LAY AREVAN \/40 VoA
\/* A ANZVANS Y/AY ARAVAN
\/Ve Yov/+Q Y/04 YEeo/Y
\VARY 14v/A) Y/vY 144/
/04 VAV/AY Y/Va VAL/EY

YA /07 0)
£/t */OA oy
YVE /08 oy
/A4 /0 ot
/4y /oY s ol oSSl
Y/IA /00 P R P & W
/00 +/00 s e Sl
/A0 % Sy
YVE +/00 e
Y/VE /04 -~
Y/AY v/01 Jlse S Sl

S e S BlE Il i e 5 e SIS
(o) i Ol ST L e T ol 035
U Gl md Slses Sl s (G 5 655 35
Aos S S5 il gla 188 5 LS s 5 5 ok
Ol,en s Kilemade 5 Y++0 Ol ,Lan 5 deAstudillo ™
OPR ST PN U TR IRCA I Ry
SleBle 5,5 5l iU 1) el bl Dby o
Jole ol S DL s Ll o 35y 5 amio 5 (6
el Ol (YeV 8) 01, 5 Dehghani ARERA L5 S ol
c—b J=ls 2 &K—wﬁb 5 s gl
o el s il gl o VT 2l53l s ()i
3G LOASL sg,5 a ar s Ll b ol s
O e R S D
5 (ob 5 2ls mlo dwbe 5 i Iland (S5
Sl Ol e it 53 SIS Cmis 2 gz re

dls Jalge ol 5 LU 1 S Sl VL

Ralw slayg) v (pufiuw woljdd cudblé dulio
w»“,.ggl.’i.wl
IS il el LC}:»J[S&:;;M Q\J.DCAEJ&MU.A Or

gj.@_,.ivﬁ =2 cv_>-)_).€.~1v}; QL\M‘ML}}‘}MJJ KL

YAV @ ¥ o ladd qaaly Jlus ATAY Ll cJouas Cucdilags crunige dlae

s ama S35 et L (Risk IN@XORT (ast) Sy 5 Lk

G gy Ol ol g a8 il OF 51 S sl
35555 Ll Jols La i8S o [So, 1 3
Sl el ple YT el s s e gDl
JAS (St s & bapin Sl > (So T Ll
I B | P B GOV | - Cdﬁcu.)lmj
5 Sl bl s sl sl i, 5 oS Ol ol 5o
g ol ailate Sy 53 T ) 5 LT e
5o st Sl Sl 53 S3 Olss oo
ﬂbb‘gfﬁamgwuﬁqol}:wd@}\éwb
e 5 5 Sler gbas bl b aslie cadles Jbs 5
Sl S olil Ol bl pla 53 ol (5,805 5l
Ol Calosen ol s Slgony 3 cpdin 3l IS el
Oy asZn>Cu>Pb>Cd &y was Ll a gds
CYE/A4 YV VY OTEY /) (YR E0/Aq
s Sl s oSkl S 5 e 8 5 S 0T/EEYAY
Al s i 5l JS il S Sle VYWAS O Kes
WY X0 EAE0 N /0 Ole i 5w s 055 5 S
S A5 S (S el it O35 8 e S S VI
Sl ol iasis 55 sdal Gy slacbile & oo


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

e gloe 5wl sy (Jolpm @ il Gl Glely
Ma 5 iS55 5 L Ll slae e S 00 5 i
WS a4 by e glac Il 5l Jol> i gl s
s laedl e men 5 SSLs 5 (568 slaodlols
doli 53 6 Sale sl 5 s 23S 51 36 Sl
£33l o gt &y S D WS il 3 s o
Gl 5 s et oL OO S
e Sl 53 Cnlg 53 s Ly e ol lamme 31
S5 el S 3 e Bl T S e s
Sl S 5 05,8 s 5 eslinad 3550 s K,
LaalSul 53 352 g0 (g imel S5y Slles 31 30 w0l sl
s la S u Ko 5l uobie cpl gilaley o on
OLLSen 5 Arfacinia Ko s 510 2Y) 2L La ks
33 N ole bl ) oS Gladlas s (Y0V)
35S 05 S W2 0Ly Ll el el e
YL S a5 e an gl ol s e VT ke
P I S T
3T AL ol S s e pedlS Jlsl 3 JS b«
0l 3003l S 51 (VL ol VU pldl s 50 5o Y sene
<, JLd s Kurile Islands adaw )5 S (5 5k 355 0
Jsens & 2l 53l Mytilus trossulus Jule ;s <¢|)T ol
A b ol ot ailate ol ol TV U el psaslS
A Ll Al 2Bl Ae 5 s 8 S
e e 03 5 W s AL S peslS
335 ke Wl l el B3 10T W O o pesls
b b w b ol (ol psmy D3 e 5 e UL,
S s SL s 55,5 ULz 3 Ol s
8 cBle Jsline ;i pge Jslye Sl e Ul 5
i oy OLES gbaansl sl e Los O s o gue3lS
el ek (o Sesl kS s 53 e 5 il
eiman 5 3l 5 s 1S VL (S5 0l5 e s el
e o sl Lol ades cpl 5y il (g5l a3

Sy Db Ble ey as sl Ol (s o5lS (s
a5 (Sl e S| il (ol )3
Ul e Yzt dlene ol (Y Jss) 5,03 3505 L ;380
SBL sl S s Sl e Sl gsdaze Jalye 1 50
dlos PH s Sl ol 5 (S Dltle (Db gy
o ol Sl b S ) 55 s asme Jelse iU
TS T s O30 e 3 Skl 6§ 8 e g
e 3 0S8 SVl mle sy 5l 30 L
(il (LS5 5 (3l 238 (AR 5 ey
i8S (S sSKe Glasl ( lde mbe asle 5 5
Bl f 5 ol S a8 53 DlE tamen 50
3505 s Sl ol 48 3L ol b 03 s s
o Sl glacla 5l b K il Sline Ol e
(Sl S SLS 5 Ol 85U wamen (A3L L3 of
=l faee 53 el CS & Sl b G LS S

A

S
(PO CRN[IRCR S FPRCH Joves S WS TC VRN QL SR DRI FCONY
(oD Oy 5l 3 1 S Oliad Ciliss forls
e 3 gl Ol sl Loy slac il UL
w85 oo sba o p Gillae a5 ol 1S3 LG
OF oS G S A ol e el gla iy
Lol VT 25 o (5 20 Olien 0 VU (5055 5 3 900
OLSan 5 e MM s S Sl o s
Ol i A s 5 Ol e inils Oly iassy 3 5 (VT4E)
5% p5eealS 5 IS S v i S ol Rl
L Gt o e coslS ko) seds Olial iz Jol 5
Ll 2 syls coisllas Gl ol GL\; L aS oyls ol -
i Jolpo 5o ol b o ble Calses alie LY

A3 S S5z eiSes e o3 g5 5l 5t
53 p3eedS s o g 53 S5 e B (VL e

.,\_&Ld_l‘)l.;u_i‘a.k_msat_:}-f V\J“ﬁjdﬁjf

O b Jolsw plo banslin 3 or 5 23 Jol s
@J}dﬁKQYQ)W&jﬁ&Mdubb Jj;.-j)'\

¥ o ylads aady Jlew ¢ VWAV (Lewsl cdasans Sudilags (ounige dlas ¢ YFA


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

et CAVUVY ¥ o5 i 3 oS sdel s islie 4
aeaxde LB L v gie aibaie 3 Ol5ls ) a3 Jae
Clle s Loy et aulie (ol e sdle AdL e
%}p&ﬂ;womwk\yﬁﬁ;ﬁobb
R G135 5 s ohes o oslS s s

(Yoo ) dites sy s o

L oxbw wbigw) o ol j s wdale dunlite
Sl sl S )lastwl

! Glapimn S1 3 &S 4yl b s G b
L s oosm s Sl b wled 5o Slsl 3 003 Dls g 5
et S Ol 0 Sl e Dby S o S5 0T s
i Al Jas et VT ) (g1 s g po agrlsn 3 g
4S ol S 23l Ol Gl slas bl Cmr e
ot 35 3 008l Slgas sdner s e Wl 51015
b el 534S Sl 3 st s g 1 5 5 Jlaz]
ssBe dn g ed a3 e el s 18 s
aaelllas 35 ailas o Sy (ST Ol s
2l 5 G o (S5 S p5nS w p copm D5l
Sy LS slan il U Ll clale Sl lds
sleal,y 5 (Sediment Quality Guidelines) SQGs 1sU\S
(National Oceanic and NOAA LS ol © yny CiS
s ,lileul s awsles Atmospheric Administration)
o 3 S 4 oLl ¢l — «NOAA 5 SQGs
S5 eslizal 540 03y s g g0 (65 el VT 36 Ol
S350 gl sl 53 NOAA s Ikl 53 Hos S s
ERL &y asaS cul ol s Oly Oliguy jo ol s
=l e V) S 4SS gl (Effect RangLow)
(Effect Range Medium) ERM 5 4 L= )5 G55t s
ahl ks 5 (S5 e el Lo 00 Sl S &S i
oeld 53 L (SQGS) gy oS syl (sl 0l
Probable) PEC  (Threshold effect concentration) TEC

Y @ ¥ o,lad @iy Jlew AFAY (Ll < laas Sudilagy (ceuaige dlae

sl 5 La i is s eslinal 5,50 DS 5 53 Udkes
13 3525 S5LES p s 5 Sed Gl Sl e
sla 28 gl s esla il 5,50 slass, LS 5 s e
o= fles S 3l LS, S sl s g a5l
s e lay s 1) s

Sl Sl s S Ol 4 ST L el
Ol ST Ols aslio a8 il So 01 Lo iS5
oLl [ e slgles 53 5 cidoie glacylo
S Zgns 51 IS ALl Ol el opl Ml e
s gy i pas SO 3 1) S A g 51 AL
03 PLI polis a5 sl &f5 6 vf;jﬂ b el .i°.x.a;da
S A3l e A SIEY e e 53 Cikies s Jsb
Oemad ol adis 3 o=k vf;jﬂ okaasOlis tj.p}ﬂ o
oo Ol et ol s g 3 el ol
a0 31 5 WYY Ol (ST L cp 2t sl
Sl 83 5 b ks s @lS iy e g
53 e ol ol 53 (ST 0k o VL il 6 2
s oo VU S a0 5l (U LIS e e ol e
e Sl Gl 55 has s sl e lasl o s
e Gt SABB 25,5 5 e iS5 LGB JE 5 Je
st

il S 5 NS S) St e S
S e g 3,50 sl aan Lsls Ol wiwl <l 5le
v B Gl S S5 (SIS R
8 Ll (BI85 51,5 by e wid 53 555 5
SIS s gl i glaolKnl )3 pseesls
Ly o (80 < EE <YYol 034 035 3L b oo s2e
A s e Ol ke 5o U e IS e s
Sl (alS> e > e > 5D 0 4 Sk
wbss ekt S s e Bl s s S e
ol ey Sl e (Sl (555 5 p eSS
= glas sl plis ol o (RI]D)L;M{)' o o


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

b G sl adbkie s calisie Sols g 50 sl
sl ol b anglie 53 Sl 53 5 5 o RIS
adbie gl ;.\}JT phe odins QLIS a5 35 Syl ol 0L
adlee js Ol ol gl G e ) DI ol
Clle aen 3l sy 3l S anllas 5 4
et B L aslis 53 s g pgeeslS e DS
5 sl sl 3 51 0L S el 0350 i 3l
b s ol ) Condss a5 LD AL e Joa
ST L5 0T SlLbl ses 5 e s 03,
35 015t S e L lSol; 3Ll dgadle b3l LG

! é))ﬂ ‘,LLLJS}ﬂLAe,L.iY]ULASm&ASC«@}

o Lla] sdias OLES ;5 4 «S(Effect Concentration
S V-0 | WL S LUy | W U ) G 1
Lowest ) LEL alaw 53 U sy ©isS 5kl
oS Cul (S5, 5l e oS asiis (Effect Level
03 ol Pl en s Jeod JB (658 0L sl sies Sl
Sever Effect ) SEL 5 o553 ol sdalie 5550 s
Codl 4 S Cnl i Sy T edas 0L (Level
o=l 3l ST 81 s sl el w1y Ko Sils g g
SRUC RUPETSFCHONI S FECH Y P] BV V AR T [P
S seedlS e Sl B Sle A5 50 4 s S
el .ol 034 ziy TEC 5 LEL ERL (slas, ikl

SQGs s NOAA (sl bkl L (p S5hS 2 0 8 o) (et 5 S5 p sl e D5 IS e (Sl alio i€ J9 3

& poesls S o e Ll
(" X Yo Yo/ 0/ Metal background
guidelines

¢ \/Y Yo A3 v ERL
¢ 41 £y YVe YA ERM
(@) /44 Y WA YA/A TEC
(£Y) §$/4A $04 V49 \YA PEC
(Qhid! A VY. i T\ LEL
*YH \ AY+ B Yoo SEL
- /8 oY/i TY/44 Vy/ov ol adlle s Sl

S bl Jolg 5l b andlas 550 DL JS clale (Sl anslis 1D J9da

& Pl s o e
) - EAIY Yo/t /0

- (€Y —08/1) (1 YA-IAT) O/ A (et L) 0 &
) +/84 oy /0 VAA crer « Shuangtaizi C.as
Y - YV/0 EA/A YY/0 (b ) 500 S5
@ eY—s Y FY/A-YIV/E £-40/0 AYIFN S 5 ol sbs
" Vo \ £V V+/0 s o Sl
) V/EY YUVY 4/44 Y\/8Y Oles Lo
&) - vAY Y40 /A S sbos

¥ o lah aaiy Jlow ¢ VTAY (jlicasls cdaans Cudilags cousigs ddas ¢ rv.


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

) - YA/ A Yo/eY
(00) q0 \ns
Y/ ov/s YY/44

q/r ashes Sy )l C‘l"
V4 Sl Slsus 3 ols ufvlw
V\/oY ol addlae ps ol JS e

gy wiids ool Jole 5 b 51 B8N sl e T
Ll o8 1 Soaltys 5 Dbl abeoss by gt 5 Lo of
slac s 51 a6 Ol 3 ol bl y Dbl 30 o
sledles 52 l8 5 Comax i) Sl cle 4 gL
S5 Al Cms (s 5 S mblio b had e o
Ol Ldd 5L el a5 ol s Sds S
..a\»UﬂL;o I WLAL;Q.LPCJLB.::;;J fbu\theJﬁ‘yT L;\e)_gs

Ol e bl 6, STl H e 4 ol adllas
a5 s G 5 e peealS (o S
A Sl oy ele e Dby 3 T (S5 S
3l edal Cs 2l sl NS b w23 S o se
53l S Ble S Ol O e S Gl
10 glaw 3 (Gl e IS et gy Ol il
o ol i ol 53 5 305 S Ao
5 oS Dl3s (S5 JLL Ol ) ol e 4
bl s Ll 5 ke (SIS ke
aslin 5 I3 (S50 81 sLam e Lt aralos (il
58QGS8) oy TS 3510kl slaslas b Ll bl
Sl L 5l Sl (b S A 01557 e (NOAA
U oS (S3sds8) a5 (So il sl s (5,875l
Aes aa>Mae LB

G)I}Swl{_.m
5 ool 5 sleanl o5 s adleis O3l 511, 55

Uy 0% J».Lg_n 9 e:b'.,\.v\ J».Lé_» kgl_ﬂ ul.o— J;.em.h

VY@ ¥ o ladd qaady Jlus ATAY Ll cJouas Cucdilags crunige dlae

S olis o Dy (SN Ol s g
atl s Hlilal S L aden s jole chle Olie el
S llnl b avalie canslin 58 o g 550 aglie o
pde Jods s anlllan ol s el il Olas (sl 350
3l caadlae UHL;J@;;;T Slp el il 54
A eslinal Lay 528 Kos 55 g se 5 ler slas, il
5 ke Ll 1555 blies L baaslis 55 4 S|
T Bl b — S5 o bl s Sl
s os s sl sy i gls Ol 5 Joue
S (5S35 5l 6w ann Lol ke SSL
Sl o3 Sl chle S sk w bl ol ey i b
7R Sl o e palie L Oleas adllas 5 50 ailate
WJadr) ol 031 oyl st adlate 53 0l plonil Slalllae
(0
s Karbasdehi aadlas 4y 0155 0 Ollas ) alas 5l
Ul 53 1y e 5 Sy ik 3 poes 45 (Y41 VO San
VA =AY 5078 VO e |y el 5 a (b )il
Sy bl 4 o 4 Wyl Gy 0 8 5 p S5 S
sMonikh MTULEL e 58 Cole a0 Jiasn ool o3 el
335 e 5 ot 1508 I B (YY) 0K
Ol & i 5 a0 (0l ) (e 055 (A1 Sl
YV Y0 VAV 5 V=4 VAN YV Y
Ll g e S sl et S e S5 S /oY
g5 e |y ol sl e oS ol 0355 208 5l aa)llas
el sl dled Olse ramen 5 Los 4 baailay, )
Ogoman bl (pa) 5 Jaee gla, 2SBS0 L gl
3 Bilos 5,5 Ol cidee blas s of Sslus ol s
P E RN VR ROV P S W P FLO L L VRS WS | BYCOW
Sy Sl e Glae D3 L gy 53 S


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Oolan y pulitza T

..,\.;)‘JL;‘* r}k@‘ b aj)ﬁ ui\ <=L>u|

References

1.

10.

11.

12.

13.

Vi

Maanan M, Saddik M, Maanan M, Chaibi M, Assobhei
O, Zourarah B. Environmental and ecological risk
assessment of heavy metals in sediments of Nador
lagoon, Morocco. Ecol Indic 2015 : 31(48):616-26.

Nalina E, Puttaiah E. Studies on the ground water quality
of Kadur and its surrounding area Karnataka-A statistical
Analysis. J Aquat Bio. 2006;21:105-10.

Dundar M, Altundag H. Investigation of heavy
metalcontaminations in the lower Sakarya river water and
sediments. Environ Monit Assess 2007;128:177-81.

Lamanso R C, Chan KM. Metal concentration in the
tissues of rabbitfish collected from Tolo Harbour in
Hong kong. Mar Pollut Bull. 1991; 39:123-34.

Hosseini M, Nabavi S, Golshani R, Nabavi S, Raeesi Sa.
The heavy metals pollution (cd, co, pb, cu and ni) in
sediment, liver and muscles tissues of flounder Psettodes
erumei from busheher province, Persian Gulf. Journal of
Animal Research 2015;24(4):441-449[ In Persian].

Zhu YG, Williams PN, Meharg AA. Exposureto
inorganic arsenic from rice: a global health issue?.
Environ Pollut, . 2008;154, (169-171).

Stewart A. Accumulation of Cd by a freshwater mussel
(Pyganodon grandis) is reduced in the presence of Cu, Zn,
Pb, and Ni. Can J Fish Aquat Sci. 1999;56(3):467-78.

Jinfeng Z, Xuelu G. Heavy metals in surface sediments of
the intertidal Laizhou Bay, Bohai Sea, China:
Distributions, sources and contamination assessment. Mar
Pollut Bull. 2015;98(1-2): 320-327

Dehghani M, Nabipour I, Dobaradaran S, Godarzi H. Cd
and Pb Concentrations in the Surface Sediments of the
Asaluyeh Bay, Iran. J] Community Health 2014;3(10): 22-
30.

Soylak M, Peker DSK, Turkoglu O. Heavy metal contents
of refined and unrefined table salts from Turkey, Egypt
and Greece. Environ Monit Assess. 2008;143(1):267-72.

Pakzad HR, Pasandi M, Soleimani M, Kamali M.
Distribution and origin of heavy metals in the sand
sediments in a sector of the Oman Sea (the Sistan and
Baluchestan province, Iran). Quat Int. 2014; 345: 138e47.
Dalia M.S. Aly Salem, Azza Khaled, Ahmed El Nemr ,
Amany El-Sikaily Comprehensive risk assessment of
heavy metals in surface sediments along the Egyptian
Red Sea coast. Egypt J Aquat Res 2014; 40( 4): 349-362

Karbasdehi, V.N., Dobaradaran, S., Nabipour, 1., Ostovar,
A., Vazirizadeh, A., Ravanipour, M., Nazmara, S.,

¢ Yolad @iy Jlew AFAY (Ll < laas Sudilagy (ceuaige dlae

53 Oliss s — s K L‘*;;WU b ol

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Keshtkar, M., Mirahmadi, R. and Noorinezhad, M., A
new bioindicator, shell of Trachycardium lacunosum, and
sediment samples to monitors metals (Al, Zn, Fe, Mn, Ni,
V, Co, Cr and Cu) in marine environment: The Persian
Gulf as a case. Iranian J Environ Health Sci Eng 2016.
14(1), p.16.

Li C, Yanyan Yin CS, Menghan Sun, Tao P, Shao M.
Spatial distribution and risk assessment of heavy metals
in sediments of Shuangtaizi estuary, China. Mar Poll Bull
http://dxdoiorg/101016/jmarpolbul201505051. 2015.

Zhang J, Gao X. Heavy metals in surface sediments of the
intertidal Laizhou Bay, Bohai Sea, China: Distributions,
sources and contamination assessment. Mar Poll Bull.
2015;http://dx.doi.org/10.1016/j.marpolbul.2015.06.035.

Alt"nda A, Yiliti S. Assessment of heavy metals
concentrations in the food web of lake Bey#ehirTurkey.
Chemosphere. 2005;60:522-56.

Heidari B, Riahi Bakhtiari A, Yousefi Z. The Survey of
Concentration and correlation nickel and vanadium in
surface sediments and rock oysters (Saccostrea cucullata)
and Hendorabi island and the coast of Bandar Lengeh,
Journal of Marine Biology 2011; 2 (3): 23-45[In persian]

Arfaeinia H, Nabipour I, Ostovar A, Asadgol Z, Abuee E,
Keshtkar M, et al. Assessment of sediment quality based
on acid-volatile sulfide and simultaneously extracted
metals in heavily industrialized area of Asaluyeh, Persian
Gulf: concentrations, spatial distributions, and sediment
bioavailability/toxicity. Environ Sci Pollut R 2016;
23:9871-9890..

Abdollahi S Z, et al. Contamination levels and spatial
distributions of heavy metals and PAHs in surface
sediment of Imam Khomeini Port, Persian Gulf, Iran. Mar
poll bull 2013; 71:336-345.

Gurumoorthi K, Venkatachalapathy R. Spatial and
seasonal trend of trace metals and ecological risk
assessment along Kanyakumari coastal sediments,
southern India. Pollution 2016;2(3):269-87.

Abrahim G.M. Holocene sediments of Tamaki Estuary:
Characterisation and impact of recent human activity on
an urban estuary in Auckland, New Zealand. Phd. Thesis,
University of Auckland, Auckland, New Zealand2005; P
162 [Thesis]

Yap C, Ismail A, Tan S, Oma H. Correlations between
speciation of Cd, Cu, Pb and Zn in sediment and their
concentrations in total soft tissue of green-lipped mussel
Perna viridis from the west coast of Peninsular Malaysia.
Environ Int. 2002;28(1):117-26.

Hakanson L. An ecological risk index for aquatic
pollution control, a sedimentological approach. Water


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35

36.

St Ol (lali Blalie lseu) 53 (0 8 o @uzedlS o) (i o3l (K318 Sy DL 5 Ghaie

Res 1980;14, 975-1001.

Yi Y, Yang Z, Zhang S. Ecological risk assessme nt of
heavy metals in sediment and human health risk
assessment of heavy metals in fishes in the middle and
lower reaches of the Yangtze River basin. Environ Pollut
2011; 159: 2575- 2585

Wang J, Liu W, Yang R, Zhang L, Ma J. Assessment of
the potential ecological risk of heavy metals in reclaimed
soils at an opencast coal mine. Disaster Adv. 2013 Jul
1;6:366-717.

Guan Q, Wang L, Pan B, Guan W, Sun X, Cai A.
Distribution features and controls of heavy metals in
surface sediments from the riverbed of the Ningxia-Inner
Mongolian reaches, Yellow River, China. Chemosphere
2016;144:29-42.

Haghshenas A, Hatami-manesh M, Mirzaei et al.
Measurement and Evaluation of Ecological Risk of
Heavy Metals in Surface Sediments of Pars Special
Economic Energy Zone. Iran South Med J. 2017; 20 (5)
:448-469

Khorasani K, SHaygan J, karimi Shahri N. A Survey of
Heavy metal Concentration in the Upper Sesdiment
Layers of Bandar Abbas Coasts. [INNR. 2006;58(4):869-
1.

deAstudillo LR, Yen IC, Berkele 1. Heavy metals in
sediments, mussels and oysters from Trinidad and
Venezuela. Rev Biol Trop. 2005;53:41-53.

Kilemade M, Hartl M, Sheehan D, Mothersill C, Van Pelt
F, O’Brien N, et al. An assessment of the pollutant status
of surficial sediment in Cork Harbour in the South East of
Ireland with particular reference to polycyclic aromatic
hydrocarbons. Mar Poll Bull. 2004;49:1084-96.

Habibi S, Safahieh A,Pash H. Determination of impurity
levels of heavy metal(Cd,Ni, Pb and Cu)Bushehr coastal
sediments. IJSTS 2011; 11:84-95[In persian].

Davari A, Danehkar A, Khorasani N, Poorbagher H.
Heavy metal contamination of sediments in mangrove
forests of the Persian Gulf. JFAE. 2010;8:1280-1284.

Zhou F, Guo H, Hao Z. Spatial distribution of heavy
metals in hong kongs marine sediments and their human
impacts: A GIS based chemometric approach. Marine
Poll Bull 2007;54:1372- 1384

Reynolds R. Pysical oceanography of the Persian Gulf,
Strait of Hormuz, and the Gulf of Oman- Result from the
Mitchell Expedition. Mar Poll Bull. 1993;27: 35-59.

. Al-Taani AA, Batayneh AT, El-Radaideh N, Ghrefat H,

Zumlot T, et al. Spatial distribution and pollution
assessment of trace metals in surface sediments of Ziqglab
Reservoir, Jordan. Environ Monit Assess
2015;328(1):117-26.

Kanakaraju D, Ibrahim F, Berseli MN. Comparative
study of heavy metal concentrations in razor clam (Solen
regularis) in Moyan and Serpan, Sarawak. GJER.
2008;2(2):87-91.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

Kavun VY, Shulkin V, Khristoforova N. Metal
accumulation in mussels of the Kuril Islands, north-west
Pacific Ocean. Mar Environ Res 2002;53:219-26..

Duzzin B, Pavoni B, Donazzolo R. Macroinvertebrate
Communities and sediments as pollution indicators for
heavy metals in the river Adige (Italy). Water Res 1995;
22:1353-1363

Angula, E. The Tomlinson Pollution Index applied to
heavy metal, Mussel-Watch data: A useful index to
assess coastal pollution. Sci. Total Environ. 1996; 187:
19-56

Rahman SH, Khanam D, Adyel TM, Islam MS, Ahsan
MA, Akbor MA. Assessment of heavy metal
contamination of agricultural soil around Dhaka Export
Processing Zone (DEPZ), Bangladesh: implication of
seasonal variation and indices. Appl. Sci 2012; 2(3):584-
601.

Long ER, Macdonald DD, Smith SL, Calder FD.
Incidence of adverse biological effects within ranges of
chemical concentrations in marine and estuarine
sediments. J Environ Manage 1995; 19(1):81-97.

Hongyi NI, Wenjing DE, Qunhe WU, Xingeng CH.
Potential toxic risk of heavy metals from sediment of the
Pearl River in South China. J Environ Sci 2009;
21(8):1053-8.

SEPA (Swedish Environmental Protection Agency).
Quality criteria for lakes and watercourses. Chapter 6:
Metals. Suggested revision for EPA guidelines, as of
4/27/98. Swedish Environmental Protection Agency.
1998:pp. 18-23.

Persaud D, Jaagumagi R, Hayton A. Guidelines for the
protection and management of aquatic sediment quality in
Ontario. Standards Development Branch. Ontario
Ministry of Environment and Energy, Toronto,
Canada.1993, 27 pp .

Haritonidis S, Malea P. Seasonal and local variation of
Cr, Ni and Co concentrations in Ulva rigida C. Agardh
and Enteromorpha linza (Linnaeus) from Thermaikos
Gulf, Greece. . Environ Pollut. 1995;89:319-27.

Monikh FA, Safahich A, Savari A, Doraghi A. Heavy
metal concentration in sediment, benthic, benthopelagic,
and pelagic fish species from Musa Estuary (Persian
Gulf).Environ Monit Assess. 2013 ;185(1):215-22.

Bilos C, Colombo JC, Presa MIJ. Trace metals in
suspended particles, sediments and Asiatic clams
(Corbicula fluminea) of the Rio de la Plata Estuary,
Argentina. Environ. Pollut. 1998 ;99(1):1-1.

Delshab H, Farshchi P, Keshavarzi B. Geochemical
distribution, fractionation and contamination assessment
of heavy metals in marine sediments of the Asaluyeh
port, Persian Gulf. Mar poll bull 2017 Feb 15;115(1):401-
11.

¥ o lad aaty Jlow ¢ WAV Glewsls doase Caddilags orusige dlae 4 VY


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

49.

50.

51.

52.

TVE @ ¥ o jladd qaady Jlus ATAY Ll cJouas Cucdilags crunige dlao

Oolan y pulitza T

Kiani Harchegani M. S.H.R. Sadeghi(2013) Spatial
variations of relationship between heavy metals
transportation and particle size distribution of suspended
sediments. J of Water and Soil Conservation, Vol. 20(1),
169-184[In Persian].

Maanan M. Heavy metal concentrations in marine
molluscs from the Moroccan coastal region. Environ.
Pollut 2008;153(1):176-83.

Bastami KD, Afkhami M, Mohammadizadeh M,
Ehsanpour M, Chambari S, Aghaei S, Esmaeilzadeh M,
Neyestani MR, Lagzaee F, Baniamam M.
Bioaccumulation and ecological risk assessment of heavy
metals in the sediments and mullet Liza klunzingeri in the
northern part of the Persian Gulf. Mar poll bull 2015
15;94(1):329-334.

Topcuoglu S, Kirbasoglu C, Gungor N. Heavy metals in

53.

54.

55.

organisms and sediments from Turkish Coast of the Black
Sea 1997-1998. Environ Int 2002:27, 521-6.

Mansour AM, Nawar AH, Madkour HA. Metal pollution
in marine sediments of selected harbours and industrial
areas along the Red Sea coast of Egypt. Ann Naturhist
Mus Wien Ser . 2010; 113, 225-244. 2011

Hashemi SJ, Riahi Bakhtiari A, Lak R. Source
Identification and Distribution of Lead, Copper, Zinc,
Nickel, Chromium and Vanadium in Surface Sediments
of Caspian Sea J Mazand Univ Med Sci 2013;23(1):36-
50 [In Persian].

Karimi M, Ghassempoorshirazi M.. Geochemical
distribution and pollution rate of heavy metals (Pb, Zn,
Ni, Cr & As) in Kor river sediments (south of
Marvdasht). JAG 2012;8(2):133-145[In persian].


http://dx.doi.org/10.29252/jehe.5.4.359
https://jehe.abzums.ac.ir/article-1-545-en.html

[ Downloaded from jehe.abzums.ac.ir on 2026-02-19 ]

[ DOI: 10.29252/jehe.5.4.359 ]

Journal of Environmental Health Engineering, August 2018; Vol. 5, No. 4: 359-374

Determination and Ecological Risk Assessment of Heavy
Metals (Cd, Pb, Cu, Zn) in Surface Sediments of Coastal
Regions of Bushehr Province

Arash Haghshenas', Masoud Hatami-manesh?, Mehraban Sadeghi,
Mohsen Mirzaei**, Behzad Mohammadi Bardkashki®

1. MSc, Institute of Shrimp, Bushehr, Iran
2. PhD student of Environment. Department of Environment, Faculty of Natural Resources, Malayer University, Iran
3. Associate professor, Department of Environmental Health Engineering, Shahrekord University of
Medical Sciences. Shahrekord, Iran.
4. PhD student of Environment, Institute of Grapes and Raisins, Malayer University, Iran
5. MSc of Civil Planning, Shiraz Municipality, Shiraz, Iran

* E-mail: moh irzayi2 7@yahoo.com

Received: 11 Feb 2018 ; Accepted: 20 Jun 2018

ABSTRACT

Background: Persian Gulf is one of the most important ecosystems in the world that in recent
decades has been exposed to various environmental pollutants such as heavy metals from human and
natural activities. Therefore, the aim of this study investigates the concentration of heavy metals
(cadmium, lead, copper and zinc) and ecological risk assessment of them in coastal sediments in of
Bushehr province in Persian Gulf.

Methods: In order to assess the concentration of metals, 54 stations along the coastal zones were
selected and in each station three samples of sediment and plant were taken. After preparation and
digestion of the samples, the concentrations of these metals were determined by using polarography.
Results: The average of total concentration of detected metals Zn, Cu, Pb and Cd in sediment 52.40
+ 2,62, 34.99£2.76, 11.53 £2.01 and 2.41% 0.89 pg/g, respectively. Also, the results of comparison
of heavy metals concentration in coastal areas in Bushehr Province (Jam, Deir, Bushehr, Dashti,
Genaveh and Deilam) with ANOVA test showed there was a significant difference between the
concentrations of sediments in different coastal areas. The results showed that the Pollution Load
Index (PLI) and ecological risk represents less to moderately pollution in the region. Also, the
environmental risk of metals in the region was evaluated as (Cd>Cu> Pb> Zn).

Conclusion: According to the results, the pollution and ecological risk of metals in the region for Zn,
Cu and Pb is low but for Cd is moderateevaluated.

Key words: Heavy Metals, Ecological Risk Assessment, Sediments, Coastal zones of Bushehr

province, Sediment Quality Index.
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