[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

AY=4Y 3740 (V) N 0Ll i o de

Ol 3l (ol pgs adzxo

Journal homepage: http://jae.hormozgan.ac.ir

PN 9 Sl el (s YU Sligasy 50 S l3ld (S0l b aslis ;)

o500 ool

Yd)ﬁ‘ OV ‘*\@u.aa Cyn

wl&JJ{J b/_}f}fw/ﬁ/j[:@'/} ;‘déj.’ffbjﬁ.é@kn oSS “:..«:vj k,’u'pjiﬁ ojjfjé.’[:w/’

ol gbs Al oDl ST oK s Gy § arms o s )l S i gaf il

ouS
b palins & y90 44.(5‘,,{.14 L gl..».}‘ Sdxie @L’..o Gyl 5l as s @LmeA;iYTB}?O:i;‘AQIJ'J.é
oV L3l cn i lol st 4 Sligw) (o) ilaln Wisdon 2 (sloo Sy o))y pefiins i
39 Caedl b gopinnwsST 51 (S M g ol (Ll s OYB el (65lns Sl (slyls (5518
)5.]a.~o L OJJAJ‘SQ ).uL» GOM o@}}—l éJL.A )| 6‘4.:....:9.: GLQMLJJ: ul: L as w‘ U‘J‘)‘ UP
slass ( IS g ol el o QYU S0 ©lild Jae G dugoyi sbasls oluls
JL..: ).ula J..aﬁ ) s_:)f )L)).g 435.@.3 oKws l) L,;:L’JLE.A oli').mg" AR )‘ L;z.b.w Cgmy 439.4;3 Yy
S lliwl 5 wpgu,y o polie Fogdl jle 0 g Caoms axly atls s (gl ol alilo pVYAY

2 OYE b oy lid addllae 5,90 dibie S0yl x> yoni pgad (0 Jee oleendsd il
5] ‘;o}ﬂ sl orls S ol clale polie 4 azgi Loyl (18 lawgio ‘;osﬂ Crdg
Db el Ll g o5 sla ( Sogdl b bLs,l o sl oo poesls Sogll 8,5 amcs )lg5 oo

Wl £o

o azs ,U
AP/ ¥/ Al o
AN/ ¥ Ll
VNN ol

(gl wlols’
o)l
LT
O S5l
poasls

d_oudo

20l S ety 5 (S a8 ol ol (aore Gy j Dyl s (33l el g a8l (l3l e s 4 ol (Sxio
olicabic pé e bl o b egill (Melegy et al., 2010) Coul Sligas, 5 S 5 05l ams yolic mhans Lil53l cama
DS e b SU5L by Bl jo Clél b Sas aisrs oy Bl 51 Lo 0o ¥T 5500 (6l (s9gamme ialeS
a2 3 5l cod p ]y by Sy B Wil oo Lled (9l (2 b oad aislil slice b (Sis o (Sogll g5 50 g
Lo et 5 inio gle IO 09,5 alaz 31 ,55UsS Lalse 51 56 Wl oo Logac a5 S35l (Adama et al., 2005)

dehghani933@gmail.com : g =SUl s ¢ Jgbiumnn 00 5 :

AY


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

B CWCHETER S|P NS - P DN s 5 Glias

B@Lo.».m 0‘9.A )Lm.u‘ da olfg).u )‘ J..al? 6[& ul....ujl.@:\.ll.v) c\...l.?u (s C‘)M‘jdu‘ uu.n.c sLﬁbG..uSQ\J).'ju.fu

cuils salys Jlis a1y e VB g >lges (Sogll dyo jo ye 5 S pe aiile (g3b b5 6T 45wl b 288 o3l Ol andss
.(Angelidis and Aloupi, 1995)

s oy & b SO (20l 5 Ol 033 sz a5 (655l sl ol s bi> ( ek Sladg o b VB s
iz g el oloy ol Sl Uiyl poodle ol oyl pl a5 cul Jl jo cpl el s, GlSl o9
5 okl ohug 4 (BLS 5 5l sl 4sF ilie elgil (gl (Gl Sl Sbo ol (D50l 5 (gTy Coenl 5 S0 S
S g e j0 Sl 4 reb Gl pien ST pl g9 ol L (Donato et al., 2011) wijle o o2l,E B, glgl
G SIS .l 03, ian Oy 50 B 1 LT Sladl i o 5 oo sl S0 5l 36 Sloss 45 5,5b 4 )l
ool 4l ptils LBé | bagiarwsST ol el Gl gl oled o Slas 5 Y5 ods oo a5 oWl
G 8 b IS pl sl wlol Oyl IS sbpianwsST plo b g Sk slo K> .(Heatherington and Bishop, 2012)
aauly 4 5,5k Slelaix] slaanl )T (Giri et al., 2011) wis (S 5 ol o S jiie aSh Lo 4 &5 il sl S2s
SlonsS sl GV AlES,5 ) (St Sl sl s i slpe 28y 5 JT LS slaesyss ooy o
s pSanle olaidl Jol dal> o5 Silo sl Jlooage Ljo oldé opmy (o ptils BB 8 i g, ol 5l g il oo Ll (530

(Donato et al., 2011) ool s 95651 5l o o S ol 0,515 o 25,50

005 By e 5 00d S g (o b lapl (Sogll el 5 0ad 05 S5 O o Jslore &j50 4 oS D318
(Angelidis and Aloupi, 1995; Carballeira et al., 2000) 35,5 o g (0 5 ] 4 a5 Slo wiuwsST So5405ST Jolbss
) Ja».?t.c UL‘“’) WT 09.4.11.5 JA‘}C Mls 9 @Lwl...w 9 Sy Ja.,.?u Co pde 6‘;» 6}[.».&;: ;09” ‘_gl.b ua.>L~) @b))‘
Sy Ole 0058 st K S35 alaz 51 Sogll sla a3l 5l solaxw! (Lemly and Richardson, 1997) aib e
Sl Hlade 4 b jeb 4 aS B (g0l X Ol S ol 4y (Suter, 2007) ail oo b piagssST (SG580sS]
4578 Sojelen laanT (b g s okl lo 00¥T gz polie (il pd or Cb b prasST 3 oS
(s sl Ml la Slal sls udlad ey Lialo 3 e 59> sbrossay ok 5l Logec 1313 .(Bowen, 1979) wgd oo
Sl aems g Sslsl 15 .(Jamshidi Zanjani and Saeedi, 2015) wigis o ol slo Jame 8)lg oyolas zl 5wl g S

=

(Bermejo et al., 1994) ail oo ol 5l yin Slga, jo i

4 Ay b bpoe sb)Kal, Jhel 5 (Sogdl mlbe 380 Slubis (ol lo b Slgw, Fogll Cundy iow
Sb sla g, b anslio ;o 6 i Cusal o ol ol 4 oo VT 05,5 olye 2alS jslite 4 a8 § & js0 sl Sb5)|
Saeedi et al., 2004; Saeedi et al., 2011; Saeedi and Hosseinzadeh, 2012; Sharma et ) <ol 43,5 & g0 Lis el blas
2 oS Sl Sl eolawl b (Sogll o adle s jslate 4 Gl 0 48,5 Ojso Slllls a5l @l 1999
oKea 5 Zheng «(Y+\V+) o, 5en 3 Melegy «123Y) Richardson 5 Lemly mls a4 olg o ol slopimwsS]

2,5 oLl ol calizee 3bls ,o (Y1) o, Ken g Bai (Y+ ) +)

wasile loys> dy> Gl Sz ez o a4 o) mls ol b pnsST 1 (S (oW 5 Ol (el e YU
lo sl 3529 (gm0 3l 09b (o Cgmime 2byo - ol (35, b Gble g5 g £95 5 ol 05 Ges (IS ladiy
YU odgame 5o (goladl 5 (65,5laS ( Saio slo Cudlad 1S olen 4 Cumaz ab) g (Sudd ped Arwg K )5
2 oS Sl S o3l IV al walss VB A8 Lyl e HBT 5 otV glgil 099 o o35 5 b

AY


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

W40 Olaeol o) ojled oy Ol (il o g alie O 50 m o85S

oo VB (SselsST Gyl 5o (Tl sl pasls e (ol Sl oy 4 penmsST (nl (o oy
gy welys Jige o] 5l cbla 5 5540l

gy 9 dlge

& Wl 0oguaxo

ooy ales 3 TVOL- 0N 5 05%  FOE wlaisue 15 by o b 3lymen ooy 55 55 a5 5 ol (Moll e VG
sga VB ol Corlus ams o lis | (oM 5 ol Alodl s VB CamBge Gl ) SE el 00 &Bly (e 5 490
ol 00y Ed 0 ansly gunilesS jo (Ml s VB lgie 4 600e VAV Jl 40 4 sad oygln LS FO- .-

(Hemmati and Ryazifar, 2011) ceul ouls (5,155 LS VFAAM Y 039> ol o | sl K> Corsg

103 Aiges

Slbdigas 56 Wg b Ky b s A st pme )5 e GPS 6lfims S 45 WS 5 ol el VG Bl oz
$9) 2 9 Sod GPS Lawgs ()l aiged olKiun] V) Comge ol alils  VWAY Jlo ole)d] )0 al> o 50,0 (b igu,
A% bl g yte (sle YOXYO olul 4y (poST Jow )5 olfiws O Lawgs Sliga, 5l g)lo, diged ol pleil> adlaie 4l
S diged wogmy Joo (ST Boyb sl diged 5 LS s e (LA ) )l diged ol Cokge o ) SO
(Moopam, 1999) w sols gttt SLalS” ais gs T 5 70 Sy ol 31 o0l b Sligus (6,055 o g, 5 oS
00,8 Jiiie 092 0k ok ] (85 (6510 diged olSimn] LalS lasuin 45 o oolol g jes il Ly g,k o digad

oy 38 6 w031l g (3w ool

ad h9) 5l Dl man jsliie 4 ald man (9)50e PTGl SSesS ojlail b Slg 5 o Al Do sla diged lu]

5 el ol e e Bl L digas 4y Laké (S0 589 ,0am i) oo 10 e 5 bl s i) e VIO o]
I8 e gy p Ao ¥ g lele ¥ Boe 4 g ol oailiyy (esminegll Blax b g ais b cas 00 cdaee slos jo (18,5

EREAE CE PSPV IRTAE I POV ICOU R W00 RPN PN APV JRVIRVIR ISK 3 117 S VHYPRURRCH
(pguadlS (S5 o l3ls cdale 6 15 o5l dadiges (g3lw oolel 1 s sy oz a9 a8LS] al SO (g9l 8,6 4
2 gy o wiged LT g (5,00 diged J>lye 4S8 F & e Varian ST 240 Jas el Gz oKiiws Lawgi o g oy
28,5 &g (APHA, 2005) aie 5 Jailinl Sloz g yo 5l 48,5 5 (odl o o sl sl (g, 51 oslital b aios o
‘;ésﬂ s asls

(Ige0) o (o) goa aSLE (s -

dglie bawg Slge) (Sogll Gy g 65 il sl 5 w8 Gl VAVA Lo 5o Jse g b sl e ls
Buchman, 1999; Clarke ) 53,5 oo drwloes «lbguw, ;0 Hads cmo 5l I8 eole o] e b pate & G955 slacdale
il 0l 5 5 Jee 8 Al a>li pl (and Green, 1988; Muxika et al., 2003

C
Igeo= Log2 0
1/ SBn

AL



https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

B COMCH FEE SN [PV - P g Ol s 5 glias

Sl 53 (Fosll wad (2ali b 5 plordisss go (a3 geo
O95ae FY 5l S a8 b Slga 4o sanY T eole dalé :Cy
N L KRS G?oﬂ aSlej yo polic adgl cdale b o) diwg 4o cou¥T oole clale B,
el ooy Jlosl (e Jolge 536 Jds 4 Sligesy adgl calé ol jolaie 4 VD 0
rolis polie & (Sogll (M (ny M (VL 50 45 058 Glyie el cnl gaiy aib gl 1) s TV g
R W ;%ﬂ a0 polde ) Jgoo 0 .aibl so a0 polie plp Voo JBlos

6)l.>)g g0 ‘SLQ O&:-nm.ll M:..:.S}c H)

‘_g)loﬁ Agad ‘51'“’ 0&*‘%‘35“’%5%’@ L_ALoJlu.u oY w.!&}a\ JS...:
lee‘a o s lailicw! b dus lio 9 Comouw 0219 s

ol o as Al oo Slgw; CodS slosaly 5l oolasul dooan¥T s 5l Jol> slaools oy [0 Jglose slo o, hY
bl 4 Slogzrge Sojlan gl Al pooliiul o550 (glasline 5 00,5 so dunlis jlre 5 gz o polie b odsl Cuwd 4 i
25,00 K Sl ale 51 oo ¥T 5l calizes polie (MacDonald et al., 2000) cosl gl b 0oV lawgs ol ol
doyeiS 5l Sy 0 jslite aed 4 aile ol Wilad )T 18 lean VTl oyme j0 4T Jlogzge jo 1y Jglate il ]
S pol g, CoinS sl lilind Wil o shiie 5 Cicsyme 5 a5 ol oud @il oany¥T slgs (sl oot
SEL 4 LEL Jgltie il zhaws 90 b (ISQGS) 1Ll g, <S5 ,laikisl s ERH ERM ERL il zhaws 4w L (NOAA)
Sg2g0 (slas luilinl b oo dewle I3l8 olas asllas ol 4o .(LONg et al.,1995; Persaud and Hayton, 1993) a.il

(Roussiez et al., 2005) w55 awle 33 Jg0,8 bl 5 Coons axly 23ld s 5 auslio

TUI =[M1]/ [ERM4] + [M,] / [ERM,] +.......... +[ M/ [ERM]

o) o as

i 318 51 ool caalie clale = [Mil

i 55 ERM ,5lie = [ERMIl

4,8 el 0L Cguy yo yate ol 4 Cand Cuow Jlaxol sl [IMIIIERMIl> V51 Ll a0 oI5l 5l plaS o (sl
lls cdale 2l L aS bul g gis by s IS8 4 cdale sl b Ol g oo sl o Canl S

AO


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

W40 Olaeol o) ojled oy Ol (il o g alie O 50 m o85S

shlo as Shils gl Sogl 5l cwlide Glgie 4 Gasls ool 5l eolaul 1 o 5 oo ol (6 5VL il e 4 (oms ]
{(Roussiez et al., 2005) ol oo cowbio coiitun asbin! 5l iy clale

e @leondsss goa (a3Ls elul p Slga) CodsS o ail ) Jgu

| geo ol Sogll axys (oo 00905x0) (S99 Caunridg

ooyl

« =) \ Ligie Sogl b ooyl i 5
y-Y Y Lige Sogl
Y-Y ¥ sl (Sogll b Lavgia Sogll 5l

¥ -f f sl Sl

¥ -0 N 0ol o 4 B ol; (Sl
70 5 ool s 4

=
S Wl L8 cdile

OKAM‘ ) )..) Ls‘o)a dqyo..! 41?-).4 50 )b ‘éﬁ%s UL.J ‘éi-LoJ‘ LJ‘“" uyb ‘5?:.‘4.« ubjm) ksl.lbcb}.ou )Qu.i.uu u|)l9 M]a.l.c @L.:
1y )10 Aigas sl oSl ;5 (St I3l Cale JBlas g ,iSTam oailin ¥ oz peizmad ol ond @) ¥ S5 4o
6|)Jum w‘ 0D 6; o)‘;hl r:‘ ‘(S S (b~/?(b uiw)lmj \/\/\“& QT“'MJ)‘MWIJ‘SQS‘)‘ ADY <° UL“'")

w): L ra}.ucolfj J.iu u‘)lﬁ m)lm W 6)5 e)Lh‘ r:‘ ‘(S s £y UT )‘J.CLA L}.:J.\M 9 V'Y )LMLA U)J"'J g_A)...u)J.S
1 i Sl Clle (V) S5 b 608 o5l UBY 5 WAIAY iy ol cale ity ke s YIS) 5 )+ AUA)

a0 olas 1) (@5 5 Dl (el e VB Do
K( geo )P g0 (o i L

el oad 1Y Jgaz 53 9 amle 58 10 sl liame yob 4 oo (e @oas (a3 ld @l

I 5 ol el oy VB 50 00 (6525 oIl (S DIl At § ateS (2 Slee polie duslie Y Jgu

ppm ppm ppm
Cu YENA VAT O+ /50
Pb vv/vy VY. S/
Ni VEY/A Y+ a/AN VYEIAY
Cd £\ 0 Y/$ /oY
! Geoaccumulation index
A


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

BERSCCRRCH B SN P PR - S V3 Sl s Slaas

HCd
OPh
HCu

B Ni

O P T REPTWE S PIUEN SIL LAY LN Y

\5J1bﬁ43’a5~5|.ham.;.\.u_1

WS 5 ol ALl s VB s anlllan 550 olKiag] 1) Sligas, 55 (PPM) (oS I3l el ¥ s

Sligey 0ol apmlons [geg (2Ll polie g Jge (G0 ol 5 Cawl 00l 1TSS )0 o5 oled @l 5 ¥ Jsor w4z g b
ST B oogdl 12 5V LIS jo weogd] ué Cundy ) yao Sogdl a0 b WS o cui s A Sogll coas L
Cendy 3 w5 S augie (Sogll Condy )0 pseadlS 8008 oo 8 (st (ST Y G 50 5 (dawste
S5l @S 5 Ols VB Slgay CuiS o wlal cpl 0l J18 0oyl 8 Camdy 0 s e g cdawgie (S0l ooyl e
el 3 gy eaims Hlas K Sl 4 Soll

Cd>Ni>Pb>Cu

Dbl oo adlaie Dlhguwy ;0 1 e polie (p i il porasls Jle 4

I 5 ol Ll ey OB s anlllas 50 sbrolKiny] o il S5 ie) gazd (asli mli ¥ Joon

I geo Ni I geo CU I geo Pb lgeo Cd  omlojled
SNy Al AR VY ) 0lansy
“leA Al its VIYA Y ol
Sy - Iv¥ -y VA ¥ oluny
ey SRIARY SRIAR A\S ¥ ol
AT SN AN AR 8 ol
N --IY§ —e/e) V/E- 5 oloows!
NF SRIAVS -IY$ VY Y ol
NF SAtd AR VIYS A ol
=l -0 =Y VIYE 4 ol
—e[-¥ - 1% A VY'Y Vo olKiuns
—el-¥ -+ 100 —+I¥) V/E4 1 o Siany

AV


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

W40 Olaeol o) ojled oy Ol (il o g alie O 50 m o85S

P [

Cd

RIS I

Ni []

.0 . s y 1,0

wlematigd Al jladie
@I 5 Db edl (r SV 55 (S DIl leardtgs (asls polie ¥ IS0

6‘;» ).n)l.o.a L)'.’.‘ Sl 00 cfa‘)‘ 6%)15 9 uL».: uyl.: (_g)‘o).g Agod oli'l.m.g" AR 30 Lo ..\>‘9 ua.>L~) ).‘:.bLs.A A J5J> )
ol i YINYXIEY S g 15+ VA o co [+ B YA oy e [YY=+ [AA 55, 5 pgmadls

u’-ﬁ’% 9 uLu &_JYLJ alise 6Lm°l§&m—l‘ BN labls” Sgwy CA..A..S ~>)|&.:LLM:‘ L}“’L“" P S J.>‘5 ua}l.w );olm ¥ J5J.>

Ni Cu Pb cd RERI
YNt <\Y RN id ) oS!
YIAA N\Y <IYA g Y ol
Y/oY <N\Y o[-y </fY ¥ ol |
Y/IOY <N\Y oY <IYY F ol
YIvs YA <\Y </FA 0 oy
YIV-. AT </-Q “[A- 7 olims |
YIfY <A <\Y - IPY Vol
YIYA AT LIRS 4 AAY A oS |
YN ¥ A N 54 ol
YIYY R4 /-0 VY Vo olims |
YNY o[+ A /-0 BAYA 1 oSl

» &;ﬁ?u L}"‘ B o0l @ u‘)b 6‘): ERM ))QLQA 09&.\ ° odalive 45 Aaﬁi:LAQ (0 Jg») J.Jb; MLQA Li:).ai 9 labls

035 P55k 53 p) oo BVIF) US 5 TV +) e (VIF) p3odlS (TVA) oy A ol gy s 8 bl Lol
Sgw coasS .))L)JLM»‘ U“L‘“"‘ » 1ISQGs )JQLO.A ausb = o0l 6}5 o);b‘ ).:DLM )‘ praven; d)‘yc dod 4O WS ul)jw)

..\.le <° ISQGS )‘).uw.u).")) \- ‘5%)159UL»4 ;JYL: e W) 6)5 o)L.\Jl )L\M ‘awolf S)90 40 w).'

AA


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

B CWCHETER S|P NS - P DN s 5 Glias

(S 539 o5 0kS 55 0,5 (Lo LS sy Lo 5 10 pol gy CorisS polusl o 518 o il polie .0 Jsao
(Clark, 1992; Brayan and Langston, 1992; MacDonald et al., 2000)

1861 o § drrn 3 otilins! (0 yol o ool
JUES PRI (CCME, 1999) NOAA (Long et al., 1995)
1SQGs” PEL* ERL' ERM"

v e Y- VY- q/f- Cd
AR AR Y \iAia YA Pb
V/EY Y0/4 £Y/A oA oV/E Ni
\RIAT VA - VoA \8i YV. Cu

- .

Wl 6, ol gt a2 g Ol Ml s OYU Slgas, 0 el (6,8 ojlail Sl clale iSlas 4 JSlas
ol g, iS5 2,5 6kS y0 05 e CUQOAYD-0-/£0) Ld(Y/#V-2/0Y) Ni() - A/AV-VYFIAY) PDOVY-£Y)
L slake (p S g S (39 2,5 9kS 50 0,5 (e VIVIAY S (oS0l b JSG5 (S 518 (5o 1) e 0 i e 5
Sl 458l 85 5 0 FS  05 len VD S eSilie L pnesls 31

9 LOYU 51 S o alin Sldlhae mls 5 W 5 old OYB Slgw, 0 adlhae 5,500 6 Jlade £ Jooo 0
SrSoslail ol g o VEVIAY asdllas 0y90 YU Slga, ;o S0 xSk ol 00l &3l oo L& ple o ol sbopiugwsS]
Al YVIV sgux |y sl gllas dalaie Slgw, ;o IS5 cdale ade (V-0 A) o )Kae 5 Rabbani a5 5 50 ;0 o
9 Moghzi 5" Jl> ;0 g pl oo YVITY adlas 090 ddhaio ;0 oy Xkw (Rabbani et al.,, 2008) woges bl
3 oo Oeibes il 00gad 5,155 el o YAIAA 0gax 1) 09,00 ailsog, Slguw, ;0 o cdale (1Sl (Y2 1Y) o, Sen
ol s s Jled Sligas,y jo e cdale .Sk (Y2VY) ) en g AZIMI 0l s ol o (o YPINA ddlaie Slga,
pligre PO dilaie Slgw, ;o poeedls cdale (Sl .idges (6,5 ojlail pl oo VIVY S0 1) ((coes plel o)
aS 59,LL aileog, Shgw, ;0 (Y))) o) Ken g MOGhZi Lawgs ool (6,.5 o3Il paesls cdale Jlads 5l aS ol (6,5 05lull
2 USG5 g o pgmaslS e Sl3ls clale 1Sl am o Lt bt el S el Cass s pliong AV lode &
(Hosseini et al., 2011) ol o oyl 5o GBols SYB yo o] Jlade 5l iy oM Ols ol s VB Slga,

oo (1AY) paedlS (YAIF) Gy Hlade ol lis LGy axlje 0 YooV Jlu o Machiwa ¢ Kishe olados zls
Morillo aslllas ;o S5 g @ pgeslS ¢ o ,laie (Kishe and Machiwa, 2003) wil oo pl. g- 0 (FFIY) S5 5 (YA/P)
3 i g e polae a5 0l (6.5 ojll gl ol g VEITY 5 YOS/T O FYP (s 4 Ve Jl o e

9 Bal lawg IS5 5 poredlS (e (uKiw Ol3ld 0uls (5,5 o3l polae (Morillo et al.,, 2004) ail oo G55 Bubos
(Baietal., 2011) ol oo yol> Guiss polie | iaS Kol axl o Shgw, ;o VoY Jlo jo o Sen

Lgio S0l b oogll 1 pgaaols 5> a4 Olls 25T 6l 1) dnlllas 0,50 ddlaie Job Corndy o oloondssy cuilil asls
Cardg 50 IS5 5 oy Sl3ls a8 cnl opl Slo olewdssy calil asla 5l oonl Cavs @ bt fuizmed o0 o LS
IS 50 sael s 4 oloningsy cilil Lasle e oyl J18 e0g)l 8 Cundg 40 e g lawgie (Sl b oosgll 2

2 Effect Range Medium

3 Effect Range Low

* Probable Effect Level

® Interim Sediment Quality Guideline

A4


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

W40 Olaeol o) ojled oy Ol (il o g alie O 50 m o85S

e a4y Cad (b Slge, )0 e IS (pl gum (LI pas saies (LA jolie cnl gl adlate (V) ojlad
gy Slhguwy ;o yolie ke b auslie 10 Conw a2y (2l 5l odnl Caws a4y ol bl oo yao) awgs ;o Wil las;
SIS Lol el 265 (e gy 50 01 5eSilon 1 VB 50 o g UK 5 o SBE (5 Silie 4 el (il 00iST s (e
(NOAA) 1S ol Cgay oS 5 ailinl b aglie ;o ail o fyuo) diwgy ,o o] cdale polie 5l yis YU jo pgaesls
dSQGS LS cs y Jawmeo o laibinl b anslie ;o yioren g 0il o0 ERM gmlaws 5l iaS™ ioghy ol 5o dslllas 9,90 polic
oS byl jekaie 4 (Y1) o) Ken g Moghzi 5.8 ol .ad)ls 1,3 I1ISQGS mhaws 51 5YL jlews IS5 g pgaeslS polic
Bl les Sogdl oogass 10 pgeslS cawgie S0l U oogll e (godgae jo s Ol oly lad 5g,LL dilsog, Slguw,
e yany ddhie Jole Slgaw, 4o (6,50 adllas o (Moghzi et al., 2011) i)l |13 oleedssy clilil azls ulsl 5
Lawgio ERL o jlasbinl 5l 58S Gy Jladie lawgie a5 amo oo lis LIS ¢ IS el (slas losbiw] b gubios el anle o)

(Hossein Nia et al., 2014) <ol 039 ERM s jlasbinl 51 5eS Jlaws 9 9> cpl 5l jlin o8 S5 5 050> polie

wlie Slalllae g (NS 5 Ol (ol o YU jo (oS Sl3lE cdale (1Sl aslio £ Jgo

e J e pgedls oo axllian 3,90 allaie
ppm ppm ppm ppm

Kishe and Machiwa, FEY Ya/p -/ay YAIS Victoria lake, Tanzania,
2003 Africa
Morillo et al., 2004 \EIYY YOF/f I fa/5 Southwest coast of Spain
Nguyen et al., 2005 F/F-00  Y/f-\se  </\-<i¥  \¥-\o.  Balaton lake, Hungary
Puttaiah and Kiran, 2008 fe/00 Ye/A /4 A/YVO Jannapura lake, India
Bai et al., 2011 AENAR INZAR) -IVF \BTAf Yilong lake, China
Hosseini et al., 2011 YN VEIY fIv VE/A (IpheBols oYB
Ghazban and Zare Khosh  vaaf YY/EA “IYA FYIY (N5l Y6
Eghbal, 2011
Karbassi et al., 2005 A \E Al - ey gy jo lils clale .Sl
— VEY/A YYIYY #1V0 YENA ol aslllas

S8 SloFogll 3,5 a5 i osilly U 058 1B xio U 5 b Bbli b yman sl o o e,
Gled .t (s 00elB pl 51 M 5 Sl Ml o SYU g il o Lo 1) g co ool St glo lazes 1 aS
3 0dd (6,5 ojlail polie 4 o daslllas 5 50 sl o] Sligus, jo 00l (6,5 ojlail S @lils Holie 0l walis oS
3,90 ddlaie ;o s oboul Jewsly asecd QYU o 4 oai Y1 o) 69959 bl a5 C8,5 A L‘)‘sssn b u>_;L.Mjl
9 g.)l.:ﬁ.m) sg.)—‘ )O wio.w u‘]b uLo)..o_m k_‘;f‘f o)ln.\.v‘ L u‘y < LS"""QS)" 9 LS")}‘ U‘QLQM )| \.\.’Lo_v < OL?U‘ l) axJlas
oSl g (K Olils Qa5 o3l 5 g (SussleST S,y 2Ll s il s sle el s g L]

5,8 o Ll aS oo S bl 09,5 (pl 5l a5 (e

=l

Adama, P., Arienzo, M., Imporato, M., Noimo, D., Nardi, G., Stanzione, D. 2005. Distribution and partition

of heavy metals in surface and subsurface sediments of Naples city port. Chemaosphere. 61: 800-809.


https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

B CWCHETER S|P NS - P DN s 5 Glias

Angelidis, M.O., Aloupi, M. 1995. Metals in sediments for Rhodes Harbor, Greece. Marine Pollution
Bulletin. 31: 273-276.

APHA. 2005. Standard methods for the examination of water and wastewater. 21* edition. American Public
Health Association, Washington DC.

Azimi, A., Dadollahi, S.A., Sofahieh, A., Zolgarnain, H., Savari, A., Faqgiri, A. 2012. Study the levels of
heavy metals, mercury, cadmium, lead and copper deposits in the North West Persian Gulf-Bandar Imam.
Oceanography. 3(11): 33-41. (in Persian).

Bai, J., Cui, B., Chen, B., Zhang, K., Deng, W., Gao, H., Xiao, R. 2011. Spatial distribution and ecological
risk assessment of heavy metals in surface sediments from typical plateau lake wetland. China Ecological
Modeling. 222: 301-306.

Bermejo-Barrera, P., Barciela-Alonso, C., Aboal-Somoza, M., Bermejo- Barrera, A. 1994. Slurry sampling
for the determination of lead in marine sediments by electro thermal atomic absorption spectrometry
using palladium—magnesium nitrate as chemical modifier. Journal of Analytical Atomic Spectrometry. 9:
469-475.

Bowen, H.J.M. 1979. Environmental Chemistry of the Element. Academic Press. London. 217 p.

Brayan, G.W., Langston, W.J. 1992. Bioavailability, accumulation and effects of heavy metals in sediments
with special reference to United Kingdom estuaries, a review. Environmental Pollution. 76: 89-131.

Buchman, M.F. 1999. NOAA screening quick reference tables. NOAA HAZMAT Report 99-1, Seattle, WA,
Coastal Protection and Restoration Division, National Oceanic and Atmospheric Administration, 12 p.

Carballeira, A., Carral, E., Puente, X., Villares, R. 2000. Regional scale monitoring of coastal contamination.
Nutrients and heavy metals in estuarine sediments and organisms on the coast of Galicia (Northwest
Spain). International Journal of Environment and Pollution. 13: 534-572.

CCME (Canadian Council of Ministers of the Environment). 1999. Protocol for the derivation of Canadian
sediment quality guidelines for the protection of aquatic life. CCME EPC-98E.

Clark, R.B. 1992. Marine Pollution. 3" edition. Oxford University Press. Oxford. 172 p.

Clarke, K.R., Green, R.N. 1988. Statistical design and analysis for a biological effects study. Marine Ecology
Progress Series. 46: 213-226.

Donato, D.C., Kauffman, J.B., Murdiyarso, D., Kurnianto, S., Stidham, M., Kanninen, M. 2011. Mangroves
among the most carbon-rich forests in the tropics. Nature Geoscience. 4: 239-297.

Ghazban, F., Zare Khosh Eghbal, M. 2011. Study of source of heavy metal contamination in sediments from
Anzali wetland North of Iran. Journal of Environmental Studies. 57(37): 1-12. (in Persian).

Giri, C., Ochieng, E., Tieszen, L.L., Zhu, Z., Singh, A., Loveland, T., Masek, J., Duke, N. 2011. Status and
distribution of mangrove forests of the world using earth observation satellite data. Global Ecology and
Biogeography. 20: 154-159.

Heatherington, C., Bishop, M.J. 2012. Spatial variation in the structure of mangrove forests with respect to
seawalls. Marine and Freshwater Research. 63: 926-933.

Hemmati, M., Ryazifar, A. 2011. Introduction Protection Areas Hormozgan. 1% edition. Publication
Department of Environmental Protection Hormozgan Province. (in Persian).

Hossein Nia, A., Tavasoli, A., Rezaei, M. 2014. Contamination of heavy metals in the sediments of the
Persian Gulf, Case Study: Shahid Rajaee port. 7" National Conference and Exhibition of Environmental
Engineering. Tehran. (in Persian).

Hosseini Alhashemi, A., Karbassi, A.R., Hassanzadeh Kiabi, B., Monavari, S.M., Nabavi, S.M.B. 2011.
Accumulation and bioaccessibility of trace elements in wetland sediments. African Journal of
Biotechnology. 9: 1625-1636.

Jamshidi Zanjani, A., Saeedi, M. 2015. A risk assessment index for bioavailability of metals in sediment:
Anzali International Wetland case study. Environment Earth Sciences. 73(5): 2115-2126. (in Persian).

Karbassi, A.R., Nabi-Bidhendi, Gh.R., Bayati, . 2005. Environmental geochemistry of heavy metals in a
sediment core off Bushehr, Pesrian Gulf. Iran. Journal of Environmental Health Science and Engineering.
2(4): 225-260.

4\


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjH8ZuGjovKAhVGYg8KHWR8AZ4QFgghMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1111%2F\(ISSN\)1466-8238&usg=AFQjCNEn4EUKqe4GIgnWYK716E7VUbz0Jg&sig2=UrnB8hW7dO6Ui8MiRuGvqw&bvm=bv.110151844,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjH8ZuGjovKAhVGYg8KHWR8AZ4QFgghMAA&url=http%3A%2F%2Fonlinelibrary.wiley.com%2Fjournal%2F10.1111%2F\(ISSN\)1466-8238&usg=AFQjCNEn4EUKqe4GIgnWYK716E7VUbz0Jg&sig2=UrnB8hW7dO6Ui8MiRuGvqw&bvm=bv.110151844,d.ZWU
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjBxej088_OAhVIQBQKHdoWAMwQFggcMAA&url=https%3A%2F%2Fjehse.biomedcentral.com%2F&usg=AFQjCNEsJVs9TZ8qXipJeZ9U0NH2L9uN_A&sig2=7lqHg1NyU7VozEdwM2PuWQ
https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html

[ Downloaded from jae.hormozgan.ac.ir on 2026-02-18 |

[ DOR: 20.1001.1.23222751.1395.6.1.9.7 ]

W40 Olaeol o) ojled oy Ol (il o g alie O 50 m o85S

Kishe, M.A., Machiwa, J.F. 2003. Distribution of heavy metals in sediments of Mwanza Gulf of lake
Victoria, Tanzania. Environment International. 28: 619-625.

Lemly, A.D., Richardson, C.J. 1997. Guidelines for risk assessment in wetlands. Environmental Monitoring
and Assessment. 47: 117-134.

Long, E.R., MacDonald, D.D., Smith, S.L., Calder, F.D. 1995. Incidence of adverse biological effects within
ranges of chemical concentrations in marine and estuarine sediments. Environmental Management. 19:
81-97.

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

Melegy, A., Cveckova, V., Krcmova, K., Rapant, S. 2010. Environmental risk assessment of some
potentially toxic elements in El-Tabbian region (Cairo, Egypt). Environmental Earth Sciences. 61: 429-
439.

Moghzi, S., Saeidi, M., Jamshidi, A. 2011. Assessment of heavy metal pollution in river sediments
Babolrood using sediment pollution indicators. 6™ Congress of Civil Engineering. Semnan University,
Semnan. (in Persian).

MOOPAM. 1999. Manual of oceanographic observations and pollutant analyses methods. Kuwait, V1: 20.

Morillo, J., Usero, J., Gracia, I. 2004. Heavy metal distribution in marine sediments from the southwest coast
of Spain. Chemosphere. 55: 431-442,

Muxika, 1., Borja, A., Franco, J. 2003. The Use of Biotic Index (AMBI), to Identify Spatial and Temporal
Impact Gradients on Benthic Communities in an Estuarine Area. AZTI Foundation Department of
Oceanography and Marine Environment (Spain) ICES CM 2003/Session J-01.

Nguyen, H.L., Leermakers, M., Kurunczi, S., Bozo, L., Baeyens, W. 2005. Mercury distribution and
speciation in Lake Balaton, Hungary. Science of the Total Environment. 340: 231-246.

Persaud, D.R., Hayton, A. 1993. Guidelines for the protection and management of aquatic sediments in
Ontario.Standards Development Branch. Ontario Ministry of Environment and Energy. Toronto, Canada.
48 p.

Puttaiah, E.T., Kiran, B.H. 2008. Heavy metal transport in a sewage fed lake of Karnataka, India.
Proceedings of Taal 2007. The 12" Lake Conference. pp. 347-354.

Rabbani, M., Jafarabadi Ashtiani, A., Mehrdad Sharif, A.A. 2008, Measuring pollution of heavy metals, lead
and mercury in sediments in the Persian Gulf/Assaluyeh Operational Area. Exploration and Production.
51: 57-53. (in Persian).

Roussiez, V., Ludwig, W., Probst, J.L., Monaco, A. 2005. Background levels of heavy metals in surficial
sediments of the Gulf of Lions (NW Mediterranean): An approach based on 133Cs normalization and
lead isotope measurements. Environmental Pollution. 138: 167-177.

Saeedi, M., Daneshvar, S., Karbassi, A.R. 2004. Role of riverine sediment and particulate matter on
adsorptionof heavy metals. International journal of Environmental Science and Technology. 1(2):135-
140.

Saeedi, M., Hosseinzadeh, M. 2012. Sorbed metals fractionation and risk assessment of release in river
sediment and particulate matter. Environmental Monitoring and Assessment. 185: 1737-1754.

Saeedi, M., Hosseinzadeh, M., Rajabzadeh, M. 2011. Competitive heavy metals adsorption on natural
bedsediments of Jajrood River, Iran. Environmental Earth Sciences. 62: 519-527.

Sharma, V.K., Rhudy, K.B., Koenig, R., Baggett, A.T., Hollyfields, S. 1999. Metals in sediments of Texas
estuaries, USA. Journal of Environmental Science and Health. 34: 2061-2073.

Suter, G.W. 2007. Ecological Risk Assessment. 2" edition. CRC Press. Taylor & Francis Group, Boca
Raton, Fla. 680 p.

Zheng, L.G., Liu, G.J., Kang, Y., Yang, R.K. 2010. Some potential hazardous trace elements contamination
and their ecological risk in sediment of western Chaohu Lake, China. Environmental Monitoring and
Assessment. 166: 379-386.

ay


https://www.researchgate.net/journal/0160-4120_Environment_International
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&sqi=2&ved=0ahUKEwjatoqQ0c_OAhXLuxQKHaBDAm0QFggcMAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fscience-of-the-total-environment%2F&usg=AFQjCNEJcIoCnmUk-LdjZYprZL0q_9hG_g&sig2=x_RKgRislI_-zeIQeoPrGw&bvm=bv.129759880,d.d24
https://dor.isc.ac/dor/20.1001.1.23222751.1395.6.1.9.7
http://jae.hormozgan.ac.ir/article-1-224-en.html
http://www.tcpdf.org

