[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

93 oode (gaollad (Cons ) o 9 Cuodlw alxo

RTLR VE T RUAVI RVERN Fe 4|

FEAL FYY Slao AYAY 50k pow o,lod (o33l 090

u&h}}: Jle

Available online: http://ijhe.tums.ac.ir

£

gﬁf

7
N
“ 4wy

%,
0, O
" Of Enyiron™®

yolic & pid o152 (ol Sliguy (Sogll b))
G g ) CandnS B 2L 3l eolasiw! b Cu, Pb, Zn, Cd, Ni, Cr

Yool (s ol Al (590 0 yad 936 50,90 L
Q|ﬁ| ‘ﬁ)ba s),g)La oKl s e 9 gs""‘b (!_.;L:.a IRUSR K vy L 05; -\

Ol OIR5 <ol 8 o8l psle o 55153 09,5 Y

o dS> -l o ol N Ll

& (s sS) (slo )55 opsy cdls Gl (1321 (n ot (2by0 Dby iR g o) AV/4F/YA el o &b
3 SO Cardy )y A gy CobsS Slaas Ll jlesliiul b pol> agh awa AY/YIA I TY B
B3l e ol 00y Sl3gzge (sl o) 950 polie Cuons (i byl 38 g i S jlups  AVIVIYO iy &b
Lhmamjﬁlzglp_..dJ}ljm 5o am‘m‘s'z_lawubj_w) )| 6)10}34.35.4.3 ey U"’) av/-a/YA )Lmu.;' @)L’

A....J‘_g),fojwhso;‘u»b&wobubb;«]al:jm&}sju5&;w¢wl)‘6~5f

595 Yl 51 ST o0 ol o a5y el gl 51 g0l e (s 155 5l 5,518

ogilly ol el b b a8 Coal LaolSi gl (il 1o IS5 5 o I3l gly Sosll o
5550 3 S35l 551 5 ogilly (Sogll (el mlis Geizren 0l Cillae IS 518 L abal, o
Saday g 518 AlSul s gala 4zl ;s (Sogll (a3ls @l Bllae )l Ciillas oy paie ke
56,51 alSul ¢ygale axl yo colzay 4o 00glT sy oaiaslis oyl sas PDlol LasL i 5 00l
by enuse Sl Ll L by o az gy BB (SogllL 5 (Sadgé asls el Ul
ol dalllas 850 ailaie (S3gll g gusy 0590 So ALl

SV S 9929 gy CodeS (Sladgeis, l polie ClilE (39 SVL & ax g L g S A
S Al 30l 4l ol el 355 0m 9225 oI5 s () e 6t Sl
9 USG5 e o 318 a5 amo o Lz bl 6l (@YU Caon g wlaiils (6 5V (Sogll cunsg
3l adlaie Slgesy (Sogll slml jo 1y et i e 3150 (S )

it 032 gy ClnS sla el b

1] o 00y g éug,&" Sy

mortazavi.s@gmail.com

Please cite this article as: Nourozifard P, Mortazavi S, Asad S, Hassanzadeh N. Evaluation of contamination of Qeshm island coastal sediments with
Cu, Pb, Zn, Cd, Ni, Cr using sediment quality indices. Iranian Journal of Health and Environment. 2018;11(3):433-48.



https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ll Lt (pnd 5 I3 (Sogll sy 2 (V1) S0
Ol ye 0 x5 Dammam Al-Jubail ailais ,o
ot a e Sy sl Sad gl el jleslaul b
PR VP L PIPCT IR SNKY
Laly gl 55 O0)) Gl (6959 it e s
1) Sy oS laogain, 3l ool sl Ly oloylne
Lol b 4 Slagzge Soiglom Ely by a5 0S8 5 s
] 51 s OVY) sl linsd brosiy¥T Lansgs o sloxy|
5 o8 elale ay (Threshold Effect Level (TEL))
0 L3I AiS o Slomy] o Se3slser il 45 o yolic
(Probable Effect Level (PEL)) Jls! gl mlaw g 5,ls
olas 1y Sleld 5Ll &l 51 as el oYL cdale Sibles
@ o yolie oz slp (SiPe (Dlg—w) L(1T) 223 o
Dby 300> b polie (pl 4 (Slaigh 4 W9 oo Lo
S edale o alal; S0 (0VF) sl e ol (138 0 @
Y ol sl Woars¥T 5 sb Fogll liee  Sliges o
rolis (Fogll 23yl Gy e dshane (00) el (55555 5
S 3513 Boybo 51 Dlogany )0 (So3eleST S 5 o
modified Hazard) mHQ Q_,, Q,,) s5b—sps
1556 a_wl=e g (Toxicity Unit) TU 4 (Quotient
o>Ls (Contamination Factor (CF)) 541
Potential Contamination Index) o5 all, _Ss4l
Enrichment Factor) So_s..é ,=56 ((PCI)
e )0 e polie J35 Ol ax g Lol (BF)
il (Sogll 5 S; b3yl )0 9yate 5 paie slaasl i
ol cusgame Lulal ol 1 (VF V) el 5L
Srawaiz ($Il Gl asls anugi & s g pats S5
loas s (1V-19) 5,5 Sy, oS sl @l
Pollution) 4, « Sogl jasl i asle 5 paic oz
)
sl o (Modified Pollution Index (MPI)) So4ll
(Y AA) 0 Sy L o 1) ci s 3l o 1

ol L e 50 oybmds (ol Gladae (s jo

0o Mol ezl g Index Nemerow (PI

Nemerow

AN

e ol Oligay (S5 L5

doddo
45 Akt (5103 TS S jlanme (slooat V] o polic
50092 (Seiglenr 4575 LByt Il ol SlaptusST 5o
2 i ST IS 4 a8 (V )) st (g0l Coo 10
() w)ls slotg (Sldlas oSl Ll g pascians j codlws

1 35zge Sl (o Coo) s a5 (LY 5 (S
oty SaisS 5l (gl a5 el (00 F (oo g 5
O 695 b sty L y3 1) 095 (T35 099 ok iy
Gk 3l sy 5 9T 50 35290 Slge 9,00l 510,38
Ol Geizmen 5 500 Dlog2ge (e 9l (S 4552
o sl iz 5l 6 ks ] sloans 1 () 555 oo
ilod S (b pae Sy CodsS (b))l Sl | (il
e dw o1y oo ezl s x> () o, Ken 4 Caelro
slocdale a5 Sogll slajasli (V) 0SS oo (G pumds
ol b anslie o 1, addllas 550 dilate o 6 IS
S5 Sl sl (V) winS o i o Sl eogll 12
ok ol axso5 gsh by I35 SoCAlé  aivj
(F) 5 oS o Jloy Ly dglio Vs o slozel L5 &yl
s ke (slasgain, & (SuielsS s slo Lt
sl— 1, (Sediment Quality Guideline (SQG))
(F) 65,5 oo )54 00l (5,50 jlal 00V oo (pns
Slalllas alos 5l aid § & g0 (6 ke Slalllas Lul) -l o
So59dsST s oLyl 4 as (V) o S—ea s Haghshenas
&5 sobadl oy adlaie (daw Shgw) 50 (oo yolic
Oy e 5elsS | s sla st sl eslii I b )l
wiils p Sogll jgsl g Sogll b jasls  Ssll
59 4 (M) o, Ko g Ranjbar Jafarabadi .sge o Ll
g (b Slhgw; 50 (G jlaze b o)l (Sl
a5 (Fab it slals jlosliial b o igels o 5o
S g Alharbi 55 i85 5l 2,5 0 0zl (So5elsS]
Al- ailaie b Sl yo s Sogll s, 4 ()
ezl jloolaiul b s e o Lu,lbzds Khobar
s BlI-Sorogy .o_sls, Sogll ;oS 5 Soi

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol5e2 9258659, buws 5

o3 5 VF K2 corls b o limels 5 oyl 005
adbaio &y o2 0052 5l foghS Yoo (YY) o)l 1,3 e s0
gl ;a0 b o3 jasy oy Jobo g o)l elazsl ol
052 ol (YY) sl gl S VY. 0,5 slgl o
e YO LYY o 55 Job 0F° V5T 5 06° 10
SonBye | JSH (V) )l 15 s 5 kedlaas 5 Jles
3590 sloolil 5 o)l o 0t 0n 32 6,518
e g @bl Sosdee ) Jooz g ot 052 ) addllas
oz | Slllas adlaie sbrolSi ! saiSongll Ilo>|
3 By dms 59 oMl Y (50 pigal gz n oo
oy el g 0ariS 09l e aulin 992 bl ys
05,5 Gl ddlaie Cuxdg OB pre lgicds (5,10 paiges (5l
g1 4 pods (y95he 5 5IUT glaanyse i 5l aS

asgos g jlwedlel g 5,10 paiges -

sV YA7 Jlo ole (2892 23l 5 jlee Jad 55 ()10 paiges
gy o Y 5l 1SS an b biaiges o] jo 0 .0
Stratified) o sanaids Solas b, 4 (+-)-CM)
2 Sedl ausS 0 g cisls » (Sampling Random
i gos olf—iulo;l jo .l Jlaul slBiolol 0 F °C oo
el ez Osle b awsS 5l 9 St T9a & jglone 5o
9 olly 5 ()1 lizl il jshaie 4 Ve e SIS
mad jshaie 4.0l 00ls jae (PY W) YT i SN 51 s

ol (09 ygmame 935 (o0 gwms oz 2l B 5 wps:
wilaie 55 5 i ulio 5 o0 aie sla a5 005 ol 4
oo polie oisds e gla Fogll a5 il ool s
o lads (B sleps 00l (G934 g) O slup cnl 5o
&y o0 8555 wlas ,5 lplon iz (0 5S )5 pid op s
Ot 5,5 6V sloalle 5o 5z ol sl 0y0 8
R Ol aile o ke mlio 5 005 0,55 (S5 5
calises sauiSosgll el g mlio sg2g 4 axgi b asyls
Oeizas g oniiSosgll wlio lpreas g8 052 4l o
Osed (s yolie 3, 84y yazia s ol sla S
aaglio o 4y epg S g USG5 o 59, e pgaedls
oo VT flaicay S13é 0 o) )0 gz Sblyy § Coous
bl ol sl oo 485 0 5 ol GlapinsST (Lo
ol 5o o pobie 5l (3 (Sl S5 Gy 0505
S5 slapas s bal) (nl 5o 08 5 oo lles B 5Lwps
OBy 2 cilises Sl3ld SISl (o yolaie 4 (6 paie
SIS SIS () jsbate 4 (6 maieniz sloat Lt

23,5 oo dlxe polic

L gy 9 dlgo
andllan 5,50 Allaio -

RASHp Olyeas (B reym il pli> 5l (SO e—id oy

C’T)ém&wé)g.n Soliun! g )b s )0 i 0y 3 (S0 CaBao —) JSCS

ég é S— gﬂ' 19V july /pgas 6 jlasis /s jL 695
. 2 3 b oy

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

FANC)


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

e ol Oligay (S5 L5

& Wl adbio ol owisSeagll Sl ol g oLl 3o Coxdgo —) Jgo

saiiSosgll Jaio! gibio il Casbge oyl ol
olSiws |
IS ol o i gl alSil (S g 36 colo e claelS iS5 00°0FF4" N s \
SsSams dilaie b Syglme  YEOFVOA”E
(oleo 5 (68l BB (xSl BB 0, g (6, K80,5 dewg 0O0°BD YY" N )
S ods ol mlo (oyg 5 sloolS )5 YFOR\ 4" E oo e '
B 0#°-970Y" N
5 S s Sl 0 i sl B 005 oS Gt ol v
(il 5 5pKmle Jmo ol saste SUlSl b (5u,85 (gldacgeme OFVEFE" N
S 9 BB cole slaelS IS 5 ails IS YSOON fY" E Ozl 2ty '
(ol sl 5 3 5l eoliul b luig e 33,5 w508 sl 39, OFCVE VYN ‘
C8l,S Suaid 05 igyu g eyl YOOV OV E S5 5 °
OF° £ FY" N
Gy Sl Joli i Ul gl o g 3l 4
M5 5 ek (V) AL slaculed S Ko 5 23S ssy 0OOFATN
o8y alsul \

LSJ:’)l? alsul o LngaoﬁT).é

Y$ooV V" E

YI#0 oo T RSD) s slas ao 3 5 00,0 V-0 L
oolitul by s Lol ulo 5 4325 ol e ausay AVY
o 5 cilizee gla sl 4 wlxa 3 SPSS21 Jliale s 5|
b3y bt Bxcel jl osli | Lo logas

Olguwy CadeS b asli -

S Lbpgr Caomw 891 51 (I

ey ladigas o ooan ¥ (ETU) ol s Jomilsy
PSS s oo SIS Erazme ot Gl s
A wl o Cawdas ) dolae @illae (TU) cans axlg )]
Toxicity Unit= C,/PEL, o
o] @l wlaw S PEL, 5 518 cbale C, o)1 4 a5
£955 9 IS5 pgadlS (g, ey et (5l 45 el 316 ]
Cosl V8- ME/KE 5 FYA FIVY YVY Y O A s 5 4
(%)

oy Agad )3 318wz oS ol S ) jslaieas
FSETU o535 90 )5 sl go Cossts ¥ alslae illas STU

AN

(HNO,) S 8 sl b+ 10 @ d905 10 3l iguny sbadigos
sV 4 ¥ ceiia Al 9 HCIO ) )05 5
Sae ds (Fr °0) ol slos yo lal soiS pan olKi_ws (o
cé,5 Y h oo e 0F-°C) YL gles p3 w5V h
55508 TV L Blo 85 5l vaigas oyl 05 3l o (YY)
iz Hlo B aiges 3o eaile, YO ML Ll o> a0
eSS Jlxsy )y 055 (Gl slas sl yo polie il
Sl ;5345 03Y 050 5 S8l 3 seil Cds dBws b coledye g
OB odilgS 095 gy 4 a5 peredls jray polie (ooles cibale
oBiwd Lauseis g, ol j0 .0l g pSoslalaleds g, b
vy o pa polie sl (Limit Of Detection) LOD
IV R0 VAL YTV o5 s 5ol 5 po,S eSS ecs,
LOQ ;os axeS o> + /YOO mE/L 5 - /YSAF (- /¥aYY
<INEEY Cs 5w sl ¢l (Limit of Quantitation)
g el YIVY e m@/L g 1/ Q¥ /A <A o+ /VYAA FIVYA
O™ doneS 8> g (AT 0> o S pgeedlS paie sl
AY et polis ol ljl do s ool YIAAA pg/L o 1V VY

e Al
1AV sty /ogan 0ladb /pas il 0495 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

s YSMHQ<Y/0 o Fogl ol 5 as Y/o<mHQ<Y
Sad Sily ail MHQ2 Y10 azsliz 5 (Sogll obj L
Lol (Sogll bjie

(Cf) Soqll ,ou56 (g

15 peie Sy S 05 SS5sS b b, o Sledb] a5 La oyl
Sl OF) ans o 5] jo e 4 G L5 5 50 1S
(YA Wl o oty & dolae Gollao ozl

. i

Cf = é:_; *)
5 OIS Sy o 53,50 318 ke C o Sogll 5256 CF o5
Sl s il ) sl @2 e (e o 518 len clile €
St 5eSils 3l (o yolie a sy (Sogll (e (s
oy ,5 oolixul woas 4l Turkian Wedephol lawgs a5
($3y vy some Sk sl o (2 SShe ol (il sl
Be ¥ AB Y O a5 s 50 5 p5,S (IS epyesls
&lp oo @) camaids (YA) el FV- - mg/kg 44+
VSCEY (ol (Sogll oo V <CE i jgoas a3l ol
54758 BB (Fogll oo YSCISP chavsgie (Sogll oo
(YA AA) el ol jlws Sogdl oo CE> 5

Sl il s (L) 5505 (Fogll aslids (5
(MPI) ol 5o

arwy (14)) Nemerow L.y (PI) Sogll jasl i
ol Sogll asls ol Sen s Brady 1.51.(18) cél
Sogdl asls aidl o4 a5 wis S slpias |, MPI) oo
6,5l ln Sus 8 slo e o] aculs o 5 ol
aS auas oo Hlii A gV SVolae (1Y) 09, 00,5 Syl
dslis 00l Mol (Fogll aslis 5 Sogll jasl i 4
Lo 90 5l ookl b Slyu, S saaiil s b s

iloas SLIY Jaaz 0 ax LS

—_ (Cfaverage)2+(cfmax)2 (v)
Pr= \/ 2
_ (Efaverage)2+(Efmax)2
MPI = \/ > \)
g./_».)).’du Efmax 9 Cfmax ‘Efaverage ‘Cfaverage L)‘ )'> u

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AN

olis oL P<ETU a5 550 40 5 Cam 995,550 L3 2l

(YO) cenl s> Caon s3i0

£TU=TU_ +TU,+TU, +...... )

&Lhndsm)f@_“faués)buﬁQPEL?QTEL
005 o0 dwlne ¥ g ¥ O¥olao
Q. = S(C/TEL) )

Q,;, =S(C/PEL) )

9 ul.'e_w) B ‘So_m)..c‘...c u.]alcji.)t.ac :afoleo U_“ B
5 28 Qo STYE) cl OY/Y mg/kg 5 10/ o+ IPA
5145 5 0l VU oo Sligy il Sy 51 s
Gl gl LT oz comsg b Q, S 1<Q
(Y%)

(mHQ) cuss Mol yhs a5 (o

ot Il SO MHQ) jolie so i ol jlas a5 s
hogzge g ol lalaome sl pats o jlas az s (b))
(YY) J,J‘SA Cewodds O dolas Bllao a5 el 00

1 1

1
mHQ=[Ci(7 -+ PEL; ' SEL;

= 1" ®)

Bgad 50 i 00l (6, 5oslul cdale C o] o as
Severe Effect Level) SEL, s PEL, TEL, 5,
ezl 5 s il e o5 4y 5 i) g,
a1 gamaib ilhe ot ol 58 6l syad izl 5
Sosll s aalMHQ< /8 asmilis (asls cul gl 00
(S35l o et wos H0<MHQSY oS L5 b i
o VOSMHQSY « Sagll o5 @ /- <mHQ<\/0
(Sosll alimdle b o YSMHQSY/D ( Sogll Lawsis



https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

e ol Oligay (S5 L5

S wz b Ll gl p Slgw) (&S guisaib -V Jgux

MPI PI Sligwy A ainainb aib
MPI <\ PI <.y (Unpolluted) oo os/l .
\SMPI<Y .+ /Y<PI<) (Slightly polluted) cog Suil \
YSMPI<y  \<PI<Y (Moderately polluted) ooyl Lawgio jgbas \
Y<MPI<5 - (Moderately-heavily polluted) cogll caisas b lawgio gl ¥
O<MPI<y-  Y<PI<Y (Severely polluted) cog/T Soisay \
MPI>) - PI>Y (Heavily polluted) oog)T coles o N

Y<Ef<d ( Sos e Jlom L So i oé pac EF <Y

g b Sos o8 OSEFQY. dawgie Sob 8

ol ¥-<EF axil> g ob; b Sos o2 V-<EF<¥.

(F)) ol oads 28 S

(PCI) o5ily S3g)T a5Lis (o

VY asbes 5l ool ul b (PCLY T 513 ogall (Sagll a5l

Y.\ Jlw ,o Davaulter and Rognerud L.g5 a5

(YY) 00,5 o0 dlome el oo slpaiog

PCI; = Chnax o
Cokg

shaay cdale Ol ogall Sogll asls PCL as

aipey olie) @ po il onimo )l Gy g Sl o1

PeaS 36 olan Jb oo Sln 53 36 ploar 535

e Sl sl ol 4w asls ol ol (YR

V<PCILY (o5 Syl sasms L PCI< Y ol oo

Bad kb g aa s Sod PCI>Y 5 g Syl

AYY YY)

loasly

Glizro ol jo wils chalks -

O (CU) oo D318 clale 1 Sile saimo )i ¥ Jgox
(Cr) 3,5 g N1) IS5 (Cd) pg—0lS (Zn) (53, «(Pb)
2l Blhs ol Slalhe ailate caliee slaolSi sl ;o

LYA

$lo,556 b gie  Fogll sLagislé L ugia , SibLe
Sl oSl g an an Sodl o5l Sa s e
V) el e

(BF) (ot sl (

S o el (s paie 5 5 S, St o5l
$39)9 T2 &5 (s paic) din) paic' Sy 4 ,aN0,50 paie
S8 b cow Sojler sleanlyd la g g atilas Sl
awle Vo dolae pllae (L1 g Al Fe asls ool a3 55
30 9 ke paie QB (gl a5 gla)giS1E(T0) 03,5 o
oL g Brady allie ,o wloas 48,5 15,0 lacosgamae
oSl Jds a4 ool paie pol> axlllas ;o .(VY) wiloas sl
Sloreds i we L Slbyw, g SB o o] b &l
i (S g8 eSS L(FY) wl Sl coisS Jloy pais
(YY) cenl Jla5 8550 yare Sl Licss caumsylis Gl

Ci )
ref/sample

EF =

C
n

( B

Bref Background

cdale Crcf sC)Lgﬁ_u) L) u.o.i»_w )13 clale Ci U] B FELY
)Q)bm) ;,Ja.l.CBn ss'_')l.g?_w))é (Fe) u,"a" T s
yars dney cbale B g oais eogdl Sligas, b et 550k

RGO PR °‘>5‘” uL!}MJ) l) J...M: wi)LA B (Fe) UAT fo P
alin (Sad o (el glpoad &l ganail ol

= Al
1PV g /pgan o)louh /@]l 0,95 _/glfjmg J
J

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

(Mg/kg) dliso groliims! )3 (lme Syl £(rSilo) axlllan )90 polic Clile -Y Jgur

oyl
Cr Ni cd Zn Pb Cu -

o Ktanns
YOINYESND Yo /Yo /EY AV ==2V RN ¢ ZYI0EN/PA YZINOL- PV YYNYLEY/FO \
VEINNE/\Y SAAOES/AY JNEE o0 YZIA0EAIY O YZIANAE- /T2 YV/OAL-/FY Y
YYIONECNY AV AE=IA JNFE oY YF/PEEEY O YAAEXD VYo /o QNP Y
Yo/SOE/ND  YUFPEND /N VYE o) YYVYAYENOF  YV/PAE YA V\O/F L4 /2) A
Y/08E YA ADIYAENNY SNOETeF  NOUYYEVYA  YVAAENY O AYY/ASEV/YY I\
YE/AY LYY YYI¥OE/YY NYE/e oY AV ==X\ YYISALV VY YY/VOE-/-Y i
\PVARE==XY RN ¢ INTARE AR AR =2y R YY/Y L. /2Y YY/«NE«[«A  YV/VOE/YYF Y

(MHQ) oub 3ol a5 45 -
ol y2 0 dalllas 0,50 yolic Hlaz az  olie ¥ log0s
02 9 )k po Slaolliw] S8 Bl amd oo (i)
1y olie (2 VL USG5 5 o polis 5 (oIl (e 0y
Aapd o plaiSl g 4

(CF) SogI1 yous -

loolKi sl jo caliee &y 18 _Sogll 3 SBY oy
53 o] Cawsas s il aes oo LS 1) oy 0590
8 o] plos ;0 g e 3 iy g )l s glaolB]
CE olis g ams so (olaisl o554y ) Jlake (it oy
51 eS polie oS! opl jo Slils ST 6l ool Cawsa

Wl 18 A b SG  00gaome o b 9 SO

BCr SQG-Qi

1$ @Ni SQG-Qi

1F BCd SQG-Qi

v BZn SQG-Qi

Yo BPb SQG-Qi
(=)
= OCu SQG-Qi
o AT

4,' -

f .

" .

T

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

AR

4 bgye ol 0 %eS 5 59y 518 bgye clale o iy
o lasliw! b aus i g S5Llbpgs S a,ﬂﬁ -
Sl

)’lé cdale Cnnss ‘Sv.a:u )L)B.o.; ol.i';......_.v.‘ LB \ )Lbj.o.; d;Ua.o
=l .AJGA Cwody calisee OI3ls TEL  PEL j0lis o
Ot peS pinds o g (it oyl oSl ol s
S 38 g oo 159 a3 sm ol 835 @1, olis
).»_M._u QTEL 9 QPEL »)L?U‘ 5o u‘)ls fl_w A G U9
Sl 5l S 1 polie axsli> ZTU glasal) gllas .ol

@l WCr SQG-Qi
& - ®Ni SQG-Qi
. 0Cd SQG-Qi
f v 871 SQG-Qi
y -
iy ® E 5 BPb SQG-Qi
B o I .
<o o 1 ¥ OCu SQG-Qi
a4 B R
Y 4 :.: e = i_
2 s I
(. 1. y = = _: e i
= T = T = T T = T T = T



https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Modified Pollution Index

Y/

Y/

Y/

\f
v

“ -+ v >

e ol Oligay (S5 L5

OCu EPb BZn BCd BENi OCr

axdlao o ygo adlaio jo Lo WIHs Jhas as 1 Hloges -V Hloges

BCu BPb O0Zn B8Cd BNi BCr mFe

e

]
e |

L ol |

5y 315 3 (sl (SoglT 958 yolin ylogai ¥ logei

QMPI mPI

5Nl HEl B

Y ¥ s | ) 5 v

Az ol ! jo MPI g PI a5lis yolio logei —F Hloges

= Al
1PV g /pgan o)louh /@]l 0,95 _/glfjmg J
J

IR Ol bumo bl sgs ale ol idg ju ole aoliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

bz amo oo lis 1) bolSin! plo jo oy o9 5V 4
e oo lid 1) (Sad 28 olad o> oulds e, 28]
(PCI) 0gilly SogIT aslis -

5 aliee &l 18 Sogll o all asl i jloges F Hlog o3
oals cpl bl aes o lis 1) asdllas 0,50 (sbrolSi ]
3 i Sol Caney Sy 5 o a5 Lo e 3
g5 oo S L akaly o g w5 )ler cda slaolii
iy o5 slrodgazes ;Kb oo ey (Bl bglas anl o s

RO ud}LMJ u.s‘ (5‘)4 IR

Sodl as i g (PLy ) 5508 (Sogll a5l -
(MPI) sus 5kl

Sosll aslss g Sogll sl polie F loges 3llae
b ks o ol 90 o polie el ond 48l outs Dl
el ety pgs olSn] (6l e e 5 009 500K
EF) Sud i ol -

) Ciltee I3l _Sab i a5l Jloges B s ollas
L5556 el sl b sl o sasls oyl mlts ol oo
5 005 Sl s ool asles 5 Sogll el o Sl
e 9 )k e loolSinal )0 s 58 (g ol o9 VL

1 OCu EPb BZn BCd @Ni WCr

V¥ m

1
27, 212303 ETETERE)
A.m

o
o
&
\ Y Y b 4 \4
B ot

liseo ol o axdllae 8 yg0 WIS EF polio jlogei -0 loges

SCu OPb BZn HCd ONi BCr mFe

T T

Potential Contamination Index

T HIHHH{‘((H(H["I

L o5

A LpL

Gl ol o PCI Ll Hlogai —F loged

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

A


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Slls a5 (18 gl (Fogll 5l omlio plgieay a3l
llae (Y9) ol conlin coivn aibinl o> 5l i, slalé
5 Ogele a4zl yo ol 90 0 ZTU soal cwsay b
S92y (nlnl g 009 oz (go0e jlade I iy (5,513 alsl
5 Jol s i o se ol |y s 13 oo
S lasliwl sga b dslin 4 QTEL P QPEL ol awle
L 90 52 sl polie S )l s sl sl oo il
s adlaie (ol Slgw) wlwl Gl g 009 SG 51 SV
3 e (Joz oy, 5l Sl s o
>V ol > 8 ol gl ity i Lie ool

ol.i';.......l‘ >0 olf.';.......).‘ >y Oli.;.»u.l‘ >V ol.i.';.......‘u.‘ >Y Oli;—a.u—l‘

» 2Vl o

5 Ooele Azl o oK) o Jlade oy in &l o a5 coul ¥
Ol o9 VL el sy 56l oSl j0 )l (o yieS
Kl oo gale 4zl 0 oKl jo SI3ls cpl 51 (3L (Sogl]
Sl 5 Sl Sanle (e sloalled s
9 Opele azmde> (o a5 adlaie o i blwg 005 5
slome Slaols )15 g (g5lw iS5 SIS 0929 s 4 s
23 Sre Sl it 9 S el jph ohigd 5 (S slaalSll
il ol ol e

(MHQ) ousls ZMo! yos a5 4 -

S8 Sl alie 32 o 51 Sl o) Bl s 45
S gk & Loy ISl ST ST Slig 5o
ol 5l eaal C oy =l sylsl, (SEL ¢ PEL .TEL)
PP s e e adllas o )5 SllE L alal) o sl
245 a5l )18 lawgie b jho glacas b Sogl consg
(Sogll alam>de BB o b JS5 Glyo cuid) pgs oS
FB Dol b US55 Vb Gl by s (ol ) pges olSlus] 5o
L e (3ol a2l 0) o)tz ooyl o ((Sogll il
el Cawsds ( Sogll (VU s o b S5 5 YL o
3V oy o o (515 Al ity o] iz
U5 (Y alSl) in oSy 5 Sogll @YU mad S
IS5 o YU ams o s |y Sogll ala>de JBB o
wsoloo gl yolit colad o 4 Yoo laolSi ol ol 4o

£ey

e ol Oligay (S5 L5

cilizo gWolEitm o ol 3lb CLé -

o] )3 (59, 5 e I3 Clile (392 YU mo b Bl
il NS 399 Jd 4y Wl oo (5,515 AlSul) ooy
23 W 5590 SlaBlB g Loy ,uls 055 (6 st o0t
Sl RS gy 2S SleS 5 9 bS5, 55 9 995 0 s e
3 p9sS Wdb () (2byo la gl s )0 (59, 9 s
@ (515 Al g (sale a4zl )0) pniy 5 p)ler SlaolCins)]
5 Sless 13 5 (T0) (S 5 6 o2 slocloy 39,5 L
5 WoolSiis] l 30 (62 lee (sla 6 5 Lo S 3l o]
abyo b (oo slaols )1 5 (55l iS Al )5 & jglone 5
335 JJo 4 U pli2) peied oSl )3 i g (gala
oy 3929 9 pliz Syglme b 0T 552 (e 5o adis Jlwg
S o GGl g la iS00 5 5 g oy 295 CSgu 50
S 5 0 0970 oy il Cig 5l (56 (Sogll 5y esdle
Yo 5l ilgi oo i (555w b D pslms 5 5 il LSS
DBl g8 de sleolil jo polie ful (28, YL s
(IsS) Jl olmnal )5 poaesls’ clale o it (rizmon
Sy 4 a8 (g5l sl (SlaS 1o b o jglone S 4y Yieis|
©3Y58 5 sogiragll (S ;b (gl ysli s elgil ,ani
5 9 ol ol 53 (a8 SlaBB 005 55 5 Wilo o
25 o8 A5 Cd 0975 es0leo Al oS (e ol 952
L 5| (530,058 5 ol sty b &)glna 5 ilase
oS ael sy (ol ) pgus olKtun] yo Ll oot ahuas
g Py @B oo s 4 (Osele 4zl ) o3k
oSSy Sl 5 il S g 50 09290 DS 5 5 a S
3 e Sl 5 (il iS IS 0grg g SSiuS
Gl 55, YU 4 yomte il g 45 oSl ol o jglome
23,5 ol plo ay S IS5 yaie

Ll g9 Conns 3591 1 -

S cdale oo 5 Cte alaily S92 g poe o le
POSRCH [ DK ST ERC ST I U PST DRV O ca
Gl s ool ol B (e ay 0055 oo Sl (6 5L S e

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

ol 3Ly (L) 505 (ool 5L
(MPI) suis Mol

(Osale a4zl 1) p Loz slrolinl 2y (Fogll (asls b
S8 oa eogl] aias Camsg o a5 (5,515 alSul) e ST
Sordy 5l S (o) p 390 ookl plow ;5 i)l
Ranjbar Jafarabadi @l sllhs .ol bugie Sogll
SOl Cardg 6y g OlsY (Sl o)l mels o
(A) ael Casoas ool ygas sblie plu g oS

o05l] Sy Capnsg Kol Fogll o 2ol asls b
AlSul) pran 5 (50 cu) pgo (o) Jgl (sloelis! yo
Pl (olzey) po—s (slaolSinl o 039l Condg 5 (8Y
GU 2l32) e 5 (518 Al ooy (gl 4zl y0)
@ azgi b CdS )lg e odel oty ol b abayl ) (o aiies
el 5 Fagll Lasls aplone o il sloailge 5,15
et b 5o (Sogll e og 5L el ods 23l
3 5 lils ) Sl Like LI 4y wlgs_co o0 2L
Soous &85 )L o el g pe pais 4 Cund (Sui s
i sSn] jo ( SoglT ylie o9 YU pwizmeds ol o]
aiiey bl (6565 I cdeas wlgs o MPT a3 Ls gillae
o ol yo il aslllas 9,90 Ol L jo Sod e
b polie oy yaie olie clile (o9 Homl og2y b
A s Gl 4S5 )NS50 @ e el cnl oS aals
Lol 0als

(EF) Soi o8 jaslis -

s Fooll 3,8 Sl b S i i 45 ol
Lot S g gl ) i 5 & o (i
eilla i bl i ingsy 5 sl e S5l S
el &5 285 Syg0 ool paie b () 990 I3l (5,8
raie (nl &5 65zl o st 5 (mleerdss) Cale
s 50 o] 598 45l g ams e LS 095 5l laome o
Gl 0L Canns jo lcdale 35 g Ol sl 5l e
(FY) 09800 i85 Sl )3 g o g

Lollins] solod ;o g Dl dan 5550 ;0 asld cpl mols

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

IAAN

Slge 5 e (ailaie (6,15 & as) (S lee 5 (8
L s oily ol 4l dacSSjas LS 5 5 LacSs, 5 09250
"'b‘yLSA s(‘ﬂf) LQ)BL_MJ o &)M 9 u_i:) uL...S).' » 05>{_€
Aol ole,y wiile gablio ;o (6 i BB 35,9 o @
F5o i Sbles 51 jloges 0Bl (gels azds> 9 SIS
9 QPEL LgL‘buva @Le) JJQLM bl.?u‘ O e 9 Jiu u‘)lﬁ

(CF) Sogll g5 -
Sy o polie 4 gy (SOLYT Gl s sl
3 il G L dibate o jo jolie e lale ol dilaie
5l oas] Casoay zls Gillae .(VF) 09— angldo ool a5l b
ol (Sogll Cumsg o calisee @lils (asl s ol dlxe
ulaj.w) 5o ul)&w 5Vani C.SL»J La aS alile )‘)5 .Ia_wj.».o 9
2 ol Ken s Haghshenas 5 (¥4) L)l zds jpials o5
TS e G Cr 50 b 3 olaidl oy adlais
38 ke DI3lE loe jo pioren w0l Ciillas (V) w8
u‘)lﬁfl.wd.:m‘))‘m u.’).u..u..: Lbaliu.m‘w)éu)w
).i:l.u uL:g_w) BREEp ) cdale .awlsols uoLw‘ .)9> O
dslio 0 (Fr) col Slasl slacJled 51 Lo gla o !
dw o] i g g0 @l ol o SIS
(el 4zl )0) Lz oot 5 (6,515 AlS—ul) =y (ol
Mb‘sn uLm.» ‘) (_5),._......»4 ‘;05.” Lcooli,..m\ ).“_w A Cons
SalSul ( srio Gla i 5 S et b O jslome sy oo ok
S Opele azmds> 4 )b e Al 5 b sle oS0
oplaS o sl ddbate cpl o Sodl og YL Lol JYs
5,18 SlgZen (FY) oS s Darvishnia mls b
@ 5,1 Bl o Sogll 58, YU il (S (pizmen
36M0MMUMJL94JZJ).45L§)JJSL_MM¢L§_M)‘
BB ooy g wal gobee slacdled Lo 4 oloe, o]
& 58,5 bl b & jglne 55 5 (SoSmme Gblio LS 4

sl


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Al S adSul 5 gels 4zl yd Slaollivsl 4y bgy s
oSy MPT s PI Q. Q,. casls mbis slbas
YL (Sogll Camdy (6,518 AlSul 5 (ygele azly 0 colos,
b oals b gllae 5 4l Woliu! ylo 45 o
o yer 15 5 JS e e Iy 15 EF 4, PCI .Cf mHQ
505,00 oage 4 dadlaie Sogl oloul jo 1) mge (y yidon
alllas 8,90 I3l don A 39 b 3529 L 5L i
lle a5 ails 04 >g oYU (Sogll Gy 5 B L alal, o
$ g anls omludl Lo Y aiol S pié asls ol
oLt atei pyolis MPT o 505 als 4o 45 ]
oagll ailate g tea oSl (pl 0g) g0 54 Sads e

Sl Cowsdy
O lopst gy 3 (SO Glien ooy 41 p2l aslllas
JUS & gow polie Jles g ol arazgbyassly
Ol (oo «Slogzge (s y0 Cdz ollg g (13€ 0z o
3l oo Sligms 55 (T iy gl 45 285w
0y olazel yo (Fogll (5 4y e (s o Bk
sbrgl ol ol 5 OISt 5 4t S Gl Ceas 4 gl
5 oSy 3l Sllllas ailaie (35 (Sloym i 4 az i bl
695235 S5 So—w 3l e Sladils )5 5 amlio S92
adlaie (ool cosnds 1alS 5 ool o L wlgi oo e
S e S dhal g 280 050 ol il A5, 50
ds7se Sl Lite b sla Sogll (ials jslateay saio
335 (o0 Sty (bl (092 waleS (B jlupgy ol 5
5 Slas 50 ailato 5] SlaeeslS| 1 polie onl 3l
@il Slogzrge lp polie (s (plitws BB (15w (e

D55 )8 gy 0590

S Sl
Slasl e ool &8 pas ol IS IS als (LS oy
Cole, dlie ol o 1) (g3lwosls g Laools oy i cailS g0

..\.3‘00;

£ed

e ol Oligay (S5 L5

L oabal) 50 joar sl a5 b Sogll 8459 satasylis
ASﬁj;)MBM‘QGEﬂA%L;oﬂTMsJLQom‘
Do o plas |y ( Fogdl 0gg pae Consg ol den 4o
Gholam Dokhtol s zts a5 casl (> 5o o0l
yolie slp oS (Sab o€ o>, ,SKen s Bandari
raie gl bwgie Sadgé g 0 g S (9, o
039l Jlo>| bl Hlo 4 azgi L .(FY) wisls las 1y pg,S
Sl glacodlad ;56 cal g oo o] o 0 00 S
i b aS oog ovalive B ol 4y axlllas 050 a_dlaie o
oobzds o o), Kea g Ranjbar Jafarabadi «lala.
Jles 1o o, Ko g Neyestani cldlas .o ls ciaslls (A)
(e S8 gl Sad e JBlas canmolis e, Bads
b Soase JBlhe o S5 9 69, parS oS o
o (Sogll ax 10 ool ol (o Sl wls b jasls oy
)90 dLmli..Ml B J_vd...u )L....M.v 9 JJM (F?QBJT O9>9 y—
L pg,S C8)S Az (lgty s o)l (Slsten (o)
axlllas 590 didlats ;o Sludl slaclad a5 Conl (5 )maie
ol anslas o Sogll ol jo glas 36

PCI) o5l ;a,ﬂ ol -

S 50 alizee OI3l8 gl el cpl avilxe ol polae
w)bbdb‘))bPMQSQ;OQJTMSJ ‘;L’ Olia.u.a_"
Ozt Sel iy g 2yl p SLoollial 50 595 5
Jsl 12 ollis] a0 IS5 5 olSis] don ;o 0w
AL akal, o Sogll 1ol mli b g0l cillas a5l

St slaogein, polis jl polie clale iolidl a4 azg5 Ly
OB lopsr 0! L’)le.}%" 6l p Slguwy YL oo 3929 g,
kol Coons a0 St s 4y a4z g5 L Ll 0gd g0 00l

= Al
1PV g /pgan o)louh /@]l 0,95 /ﬁgjﬁﬁ J
J

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

oS sl (65588 ghatia o0 Bl o Silis s lawgs
ol8sils Colas L a5 cwl 145 Lo o VFOTAR- o5 L
2épdy plxil pdle

References

1. Arnason JG, Fletcher BA. A 40+ year record of Cd,
Hg, Pb, and U deposition in sediments of Patroon
Reservoir, Albany County, NY, USA. Environmental
Pollution. 2003;123(3):383-91.

2. Li Z, Ma Z, van der Kuijp TJ, Yuan Z, Huang L. A
review of soil heavy metal pollution from mines in
China: pollution and health risk assessment. Science
of the Total Environment. 2014;468:843-53.

3. Brady JP, Ayoko GA, Martens WN, Martens WN.
Enrichment, distribution and sources of heavy metals
in the sediments of Deception Bay, Queensland, Aus-
tralia. Marine Pollution Bulletin. 2014;81(1):248-55.

4. Bazzi A. Determining the level of heavy metal
pollution in surface sediments of the Gulf of Cha-
bahar. Iranian Journal of Health and Environment.
2015;8(1):45-56 (in Persian).

5. Caeiro S, Costa MH, Ramos T, Fernandes F, Silveira
N, Coimbra A, et al. Assessing heavy metal contami-
nation in Sado Estuary sediment: an index analysis
approach. Ecological Indicators. 2005;5(2):151-69.

6. Jamshidi-Zanjani A, Saeedi M. Metal pollution as-
sessment and multivariate analysis in sediment of
Anzali international wetland. Environmental Earth
Sciences. 2013;70(4):1791-808.

7. Haghshenas A, Hatami-manesh M, Mirzaei M, Mir
Sanjari M, Hossein Khezri P. Measurement and Eval-
uation of Ecological Risk of Heavy Metals in Surface
Sediments of Pars Special Economic Energy Zone.
Iranian South Medical Journal. 2017;20(5):448-69.
2017;20(5):448-69 (in Persian).

8. Jafarabadi AR, Bakhtiyari AR, Toosi AS, Jadot C.
Spatial distribution, ecological and health risk assess-
ment of heavy metals in marine surface sediments
and coastal seawaters of fringing coral reefs of the
Persian Gulf, Iran. Chemosphere. 2017;185:1090-
111.

9. Alharbi T, El-Sorogy A. Assessment of metal con-
tamination in coastal sediments of Al-Khobar area,

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

£éo

‘5;‘0)43 9 M 3y
G oy y loie b 6250 Al ) iy allis oy
o8 ks oo (S Bas o oS S

Arabian Gulf, Saudi Arabia. Journal of African Earth
Sciences. 2017;129:458-68.

10. El-Sorogy A, Al-Kahtany K, Youssef M, Al-
Kahtany F, Al-Malky M. Distribution and metal
contamination in the coastal sediments of Dammam
Al-Jubail area, Arabian Gulf, Saudi Arabia. Marine
Pollution Bulletin. 2018;128:8-16.

11. Vu CT, Lin C, Shern C-C, Yeh G, Tran HT. Con-
tamination, ecological risk and source apportion-
ment of heavy metals in sediments and water of a
contaminated river in Taiwan. Ecological Indicators.
2017;82:32-42.

12. MacDonald DD, Ingersoll CG, Berger T. Devel-
opment and evaluation of consensus-based sediment
quality guidelines for freshwater ecosystems. Ar-
chives of Environmental Contamination and Toxi-
cology. 2000;39(1):20-31.

13. Long ER, Morgan LG. The potential for biological
effects of sediment-sorbed contaminants tested in the
national status and trends program. Maryland, USA:
Technical Memorandum; 1990.

14. Khosravi M, Bahramifar N, Ghasempour M. Sur-
vey of heavy metals (Cd, Pb, Hg, Zn and Cu) con-
tamination in sediment of three sites Anzali Wet-
land. Iranian Journal of Health and Environment.
2011;4(2):223-32 (in Persian).

15. Spencer K, MacLeod C. Distribution and parti-
tioning of heavy metals in estuarine sediment cores
and implications for the use of sediment quality
standards. Hydrology and Earth System Sciences.
2002;6(6):989-98.

16. Duodu GO, Goonetilleke A, Ayoko GA. Compari-
son of pollution indices for the assessment of heavy
metal in Brisbane River sediment. Environmental
Pollution. 2016;219:1077-91.

17. Brady JP, Ayoko GA, Martens WN, Goonetilleke
A. Development of a hybrid pollution index for
heavy metals in marine and estuarine sediments.


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Environmental and Assessment.
2015;187(5):306.

18. Hakanson L. An ecological risk index for aquatic

Monitoring

pollution control a sedimentological approach. Water
Research. 1980;14(8):975-1001.

19. Nemerow NL. Stream, Lake, Estuary, and Ocean
Pollution. New York: Van Nostrand Reinhold; 1991.

20. Yan N, Liu WB, Xie HT, Gao LR, Han Y, Wang
M, et al. Distribution and assessment of heavy met-
als in the surface sediment of Yellow River, China.
Journal of Environmental Sciences. 2016;39:45-51.

21. Dashti S, Monavari M, Hosseini M, Riazi B, Mo-
meni M. Providing appropriate criteria for tourism
industry planning in coastal villages (Case Study:
Qeshm Island). Journal of Environmental Sciences
and Technology. 2017;19(4):294-307 (in Persian).

22. Khosroozadeh A, Mortezaei M. The study of Is-
lamic works and distortions of Qeshm Island. Journal
of Technical and Technological Studies. 2015;69:69-
78 (in Persian).

23. Yap C, Pang B. Assessment of Cu, Pb, and Zn con-
tamination in sediment of north western Peninsular
Malaysia by using sediment quality values and dif-
ferent geochemical indices. Environmental Monitor-
ing and Assessment. 2011;183(1-4):23-39.

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

25. Pedersen F, Bjornestad E, Andersen HV, Kjalholt
J, Poll C. Characterization of sediments from Copen-
hagen Harbour by use of biotests. Water Science and
Technology. 1998;37(6-7):233-40.

26. Zhang P, Hu R, Zhu L, Wang P, Yin D, Zhang L.
Distributions and contamination assessment of heavy
metals in the surface sediments of western Laizhou
Bay: Implications for the sources and influencing
factors. Marine Pollution Bulletin. 2017;119(1):429-
38.

27. Benson NU, Adedapo AE, Fred-Ahmadu OH,
Williams AB, Udosen ED, Ayejuyo OO, et al. New
ecological risk indices for evaluating heavy metals
contamination in aquatic sediment: A case study of
the Gulf of Guinea. Regional Studies in Marine Sci-

£en

e ol Oligay (S5 L5

ence. 2018;18:44-56.

28. Qingjie G, Jun D, Yunchuan X, Qingfei W, Ligiang
Y. Calculating pollution indices by heavy metals in
ecological geochemistry assessment and a case study
in parks of Beijing. Journal of China University of
Geosciences. 2008;19(3):230-41.

29. Turkian KK, Wedepohl KH. Distribution of the el-
ements in some major units of the earth crust. Geo-
logical Society of America Bulletin. 1964;72:175-92.

30. Sucharova J, Suchara I, Hola M, Marikova S, Rei-
mann C, Boyd R, et al. Top-/bottom-soil ratios and
enrichment factors: What do they really show? Ap-
plied Geochemistry. 2012;27(1):138-45.

31. Kusin FM, Azani NNM, Hasan SNMS, Sulong
NA. Distribution of heavy metals and metalloid in
surface sediments of heavily-mined area for bauxite
ore in Pengerang, Malaysia and associated risk as-
sessment. CATENA. 2018;165:454-64.

32. Cevik F, Goksu MZL, Derici OB, Findik O. An as-
sessment of metal pollution in surface sediments of
Seyhan dam by using enrichment factor, geoaccumu-
lation index and statistical analyses. Environmental
Monitoring and Assessment. 2009;152(1-4):309-17.

33. Dauvalter V, Rognerud S. Heavy metal pollution
in sediments of the Pasvik River drainage. Chemo-
sphere. 2001;42(1):9-18.

34. Denton GRW, Bearden BG, Concepcion LP,
Siegrist HG, Vann DT, HR. W. Contaminant assess-
ment of surface sediments from Tanapag Lagoon,
Saipan. Mangilao: Guam Uo; 2001.

35. Sujatha C, Manju NP. Environmental geochem-
istry of core sediment in the Cochin Estuary (CE),
India. Research Journal of Chemical Sciences.
2013;3(4):65-69.

36. Roussiez V, Ludwig W, Probst JL, A. M. Back-
ground levels of heavy metals in surficial sediments
of the Gulf of Lions (NW Mediterranean): An ap-
proach based on 133Cs normalization and lead
isotope measurements. Environmental Pollution.
2005;138:167-77.

37. Romic M, D. R. Heavy metals distribution in agri-
cultural topsoils in urban area. Environmental Geol-
ogy. 2003;43:795-805.

38. Zarezadeh R, Rezaee P. Study on accumulation of
heavy metals in mangrove sediments, Gabrik Creek

e Al
19V oty /oo o lads /@)l 0 93 /%ﬁ J
;

Ol buzo Cublsgy pale ozl g s ol soliliad
ijhe.tums.ac.ir


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

Ol Re 93,8559,55 bt 5

(Jask). Journal of Natural Environment, Natural Re-
sources of Iran. 2016;69(1):61-78 (in Persian).

39. Vaezi A, Karbasi A, Vali Khani Samani A, Heidari
M, Fakhraie M, Rahmati A. Zoning, distribution and
origin of total petroleum hydrocarbons (TPH) and
metallic pollutants in sediments of the estuary Mah-
shahr, Persian Gulf. Journal of Environmental Sci-
ence and Technology. 2013;16:1-19 (in Persian).

40. Ali A-hA, Hamed MA, El-Azim HA. Heavy met-
als distribution in the coral reef ecosystems of the
Northern Red Sea. Helgoland Marine Research.
2011;65(1):67-80.

41. Darvishnia Z, Riahi BAR, Kamrani E, Sadjjadi
MM. Bioaccumulation of heavy metals (Pb, Fe &
Zn) in the tissues of skeletal Coral family, Faviidae
and surrounding sediments in the south of Qeshm Is-
land-The Persian Gulf. Journal of Aquatic Ecology.
2015;5(1):77-87 (in Persian).

42. Duodu GO, Goonetilleke A, Ayoko GA. Compari-
son of pollution indices for the assessment of heavy
metal in Brisbane River sediment. Environmental
Pollution. 2016;219:1077-91.

43. Gholam Dokht Bandari M, Rezaei P. Study of some
heavy metal pollutions in the Hormuz Islands coastal
sediments and their origin. Journal of Oceanography.
2015;22(6):97-106 (in Persian).

44. Neyestani MR, Bastami KD, Esmaeilzadeh M,
Shemirani F, Kazaali A, Molamohyeddin N, et al.
Geochemical speciation and ecological risk assess-
ment of selectedmetals in the surface sediments of
the northern Persian Gulf. Marine Pollution Bulletin.
2016;109(1):603-11.

: 19V july /pgas 6 jlasis /s jL 695
. 2 3 SLLNL]

Uil bazo Cublsgy pale gazsl Ldudg fy ale solilad
ijhe.tums.ac.ir

LLv


https://ijhe.tums.ac.ir/article-1-6107-fa.html

[ Downloaded from ijhe.tums.ac.ir on 2026-06-12 ]

¢
£

¥

oe*“’uzmwl o
0/
%,

o

“ gy |

Available online: http://ijhe.tums.ac.ir

Iran. J. Health & Environ., 2018, Vol. 11, No. 3

0

&>

HERLTHAND ENVIRONIHENT

Original Article

Evaluation of contamination of Qeshm island coastal sediments
with Cu, Pb, Zn, Cd, Ni, Cr using sediment quality indices

P Nourozifard', S Mortazavi'”, S Asad?, N Hassanzadeh'

1- Department of Environment, Natural Recourses and Environmental Science, Malayer University, Malayer, Iran
2- Department of Biotechnology, College of Science, University of Tehran, Tehran, Iran

ARTICLE INFORMATION:

ABSTRACT

Received: 20 July 2018
Revised: 10 October 2018
Accepted: 17 October 2018
Published: 19 December 2018

Keywords: Persian Gulf, Toxic
elements, Sediment quality in-
dices, Qeshm island, Contami-

nation status

*Corresponding Author:
mortazavi.s@gmail.com

Background and Objective: Marine sediments are the most important
component of monitoring the health of aquatic ecosystems. The present study
uses sediment quality indices to determine the contamination status in Qeshm
ecosystems and to evaluate the toxicity of the elements studied for its organisms.
Materials and Methods: Sampling of surface sediments of seven stations was
carried out on Qeshm coastal areas. The samples were digested by a combination
of nitric acid and perchloric acid, and the concentration of metals was measured
by atomic absorption spectrometry.

Results: The results of modified Hazard Quotient indicated a high pollution rate
for copper and nickel metals in most stations, which was consistent with the results
of the Potential Contamination Index in relation to nickel metal. Additionally, the
results of the Potential Contamination Index and Contamination Factor agreed
with the amount of lead element. According to the results, the pollution index of
Hamoon Lake and Zakeri pier was highly contaminated and Modified Pollution
Index demonstrated a contamination in Romacha, Hamoon Lake, Zakeri pier and
Nazes areas. The enrichment factor associated with contamination regarding most
of the heavy metals confirmed the indices used to evaluate the comtamination in
the study area.

Conclusion: Due to the higher concentrations of the heavy metals in the sediments
than that of the quality guidelines, the high toxicity of sediments for the aquatic
ecosystems was confirmed. The Romachah, Hamoon, Zakeri stations showed
higher pollution levels and sever toxicity for aquatic life. Copper, nickel and in
some cases lead, were the main heavy metals that contaminated the sediments in
the region.
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