[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

Sl (3938 9 pole oo

EYZLLN A S IR W]
- by VEY B YD Olxbo YF e Y o,lowd Yo 0490
JT,o/_"g;’/opb < MY e °5

TS )3 CEY iy g prod juls eald BbLie Gligu) 3 (piiw OI58 (ST (23]
(08502 Glsl) 0,

Y)% 8w T Hlewily cpon Jlans “‘_gl.oa) aalgllas ‘Ygl;“).é& al Coe M gwgS ol

Olpl owlis a8 50 2 ouisly sy pole 2SI ¢ ousds 09,5 =)
Oll w9l S wgalSusS oSy sy pole 0uSisly oMb 05,5 —Y

oo g4 DS

Jwol (i2g3 dlie Sl3ls (ol s stz B 3opn lisl 13 SOV g yrad phiy i (Bolio Jolgur gy Bedos ol
4 S 8 gy 0y90 (Sl ol b 5 (rbo (S8 abosgas o 5 o] 59y S oy i
e Gblio ol Glgu, jl amdo b (o) diges ¢cpSiw @l3ls 5 b Jame Cunj sla Sogll slolis jglaia

WAANY/Y - bl fo,b ~ K L o B . ) _
O GPS oSiss S8 4y adiges Cuge 8,5 )8 Sab bé (asld osd ¢ uiw oljls clale 0,501l

W NIV by )b O S a3 plool dadlllae 359 Blolie 53 olRaus] ¥o 53 (oo g s dilate) odaw Sliguy il (55155 diges 5
c Suiay S Ol o s L o i i ey 5 5 18 3 5 0 o]l il i o S 3 a8 Ll
VEe /Y (P<0.05) amd oo jlis 1y (gl gimo M3 1S00S b 615 dig03 (sloolKiu] plos 13 o g ol <9y (IS

o bt EVYY iy ADIFE EVIVD 1 g9y « TYIVE EVIM : o) oS dilain ddlllao 390 polic clale Llod jI 4y jshay

FY/¥ e 2 ) guodysits Bblio 41 e (5 2 pySgySun YA+ o+ EFNVYY syal o VEAV EV/YA 2 S5 ¥VVA
2 P59 s5s YAV« EAAY/FA 1] o YOIAY VY 1S5 FEIVY EVYY iy V/OF EV/VY 1co, YSIAF
13l g VAV V)28 1 S5  AAAY VYY1 « SOIVY Y/ 2g9y e YYIVE LV/EY ) <Y, 5 (5
S5 956 oS 3l L gl et 91 15055 3 £V S8 1 ()5 2 oS5 pSee TOOF+ 1. 1F/0S
S 03 0 SB (Sagl s e alards) padls Lld Sl 5 ubbipo o8 ) sladisa (oles o ljlé
eiB) adlllas 350 Gblio )3 (Sagl Cumig 3,5l (lsise o0el Cusd 4 @l elsly ALl o 039 (sla
allae 3)90 Bblie (s I Lol dlio (Sloa 3kl ien ) 3208 adlllae 3590 Sils (gl (Y g pred i
4 bygpye ity (Sogl ol 48 wmd e Ui |y gty (Sl Yty g jed iy 3blio & G ot atlaie
5 b 9 o ol 399 5 @it (lon GBI (08 09l oy S5 )IS & (28) adlaie (nl (S35
sl cloled 5l 51 o dilaio ;5 o 315 (SuB e Lasls o9Vl sizman Bl o (65bo g 4,8

2y ColSs ddlate cpl Shguy 43 38 ol cslil g (Sogl 5

naserkooseg@yahoo.com

0als g (Sas e e gy (o b guld ((Sdgl ¢ opSi il3lé (o jly ddS

EPRTSY
g gl blie cp it lenae g Jolgw Cusl Gl wre OMSLe I (S i il L ol (slaptuns] (Sl
iz 2)ly Lol jlord gex Sl 53 aibie S35 o slopiummgs] cilisee (slaisy ;3 39)9 b lilh aisbige looan VT 5l (g ke
g g0 Gy baome 4y SIilb 399 sy & lolge 515,138 o 556 o Shgrge g Ol st 10 5 00l (Siiglse 9 olesd B2
2 SYsb e gl oan ¥l ap 5108 0 )Ll (52 Y555 g lacobly, glabaipd wlio (s b slacoluy (intio slacliay 4 (g0
5ol I 595 SlBg8 slol )]y Al oo rloord 9 (Su3ed Ll juedd g (BUSCenyj slacdled 150 Jg ailego (Bl Slig,
2B s ilises (claasin 5 o)zl Njgl wald 1y ol buoe o (Sogl j1 adly (6 g Sl o (S 318 S (50Le cldale


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e G 3 6 S3901 Uite (o y 2 9 oy 1318 (SaglT b))

poredll g8y 5 5 lie)ity i (ELYL plio L (g)lpran 5 S b pD 5 s £98 (e plie G g Ci lae
Slodilos 3 (Sab e oy el o8y ol ool 555 Cunnl oyt 5 o)l s (il 2iS poime (00 3V 5 (gl
CanS ol ot b a3l cpl Il o g sl Jelge 5535 cow polio 38505 i (bl e olge | (S carme o
leordiy 89y (I (i lp cwlie (6)lpl lguy wges ) @ ye S Chle 4 Cons (w6 CllE Sl ond oaalie polie Loy
0l canlo 4 angi b Mol salgs 15 i HLas! ) adhaie )3 oy zesd e j g Syp gl adhate o il ol clale s
o5l 38 (SAB 8 Gl plie g addllan )90 4l Sligw) ) (i 3l (Sas e Pl (Sl Sl YL polie 3 (Sas s
Eligesy sl 5225 St A5 3507 13 sl sloclled 51 g ok 5y dilato 4y anb glie ) o ljls oyl &S cusl o Sl
SB Gl b Jelse 515 0uY] lsie 4 S Sl gl w85 a5 5 Gl e b Sogll (i Sl lsis 4 Jolo oo
5 o1t glsw o5 g st Sl g xkio SOMSE ogias Jolge b (15 slaoly (32 > § il Ol 18 2 s
g 5 il ol 49 da 228 Y508 4l5g @8> (olgw 0aSodgll qilie cpptane 12393 prusS| nl o)y Wi ol o 4w
losilony | (26 sla Sogll g (55,5lS g aliusg) bl (slocluy situn glio | (36 OB 5 S5 § SasS sloyglis 5l i
Giliseo lalllas L ditad Jolow 0058 03g)] mlio 503 Wigd o byd Ol 5 g oliwgy 3blie Lan g (oobuo (sbyygliis 5a,b 5l e &S wol>
s ogasy 115 dlge cdale Wlg o o ol (cldpimmmwsS] 4 3959 Sygo ,d Slusl clacylled I 5U clablows & cul ol oL
Gblie | (o)l )3 ol Slopiunss] oS a0 oo Jolse | (S plsie 4 S il Pl aims (133l alaoms ol )3 1) (S
g lor 2l s 5 00 sl (s 3l Cilise (slaol, 51 Cales )3 19m g DT S 4y 39,5 b S I3 Nisd o Cgucme o
SoaisS a3k ail (2l SlaptugwsS] 5 (2l SodsS £95 n (e Sl Wl el (Saalal M wsd o yeje 5 ol
O BeigS cpl cpizman M aiib e OF p3 Jbro (slaosts ¥ 35 5 Slgw) 13 39290 (slaosty YT (530 13 A 4 (538 e g (G345
ai b [N S o magi 1) pianngST ol g ol HIIE 150 gelgs den sl men @i plplo 5 25,00 ol opl ) (sloijlo
Slg5 oo ol > Sy slaisu ;D Sl jl gess g Clo (o)l 4 Calise loss Y 3959 5 L ybzds 0dgaze ;0 sl slacled 4
23k s g Ak (o0 duogy oy S el | Siscljl 4l 3 b0, slad 4y (] A G pan (sl s 05 S
Obj e Con STk oo (RIEN Sldl Slacld lawgs gl Mo LB psbo 4 (Liale )l j9n lapiunsST dan )3 (anb>
3 ol a5 9y ol 31 el 0387 s laome ) Slidog ) ) 3y90 ol Colia 1 (S 0 ) ol i I3 L
dalllae 43 le5 o alas 5 &Sl o s 55068 (slapiuaunsST (59 p (pSiow IS Cigllasl I3l oy du ju3] ABD 90 ) pudies
023 ) oolitl b (elis ity (5 09 A3, cume (s Sligusy )3 Sk 3l (Sogll oyl &S T (YA lylSen g ol
goladl oy ailaie (rlaw Sliges 3 i S8 (K351 s 2yl 5 w4 STTHYAY) lylen 5 (ol 3> cilis sl
3 )3 i 3blio Sligesy )3 e 9 (] (g9 (SIS oy ks D3l Al g ol 3 11 903 0,1 A3l 008 9 )y (555
el &B)S )13 (g2 3)90 adlllan 3)90 Bblie Sligu 53 Jge (NSl (ej el 9 (SaB(AE )9 e (eimed 9 LY )M

L 95 9 3190

C8)S g O jem sl (Y5 g g A oS dilaie du JINTAA Glis )3 (e 5 32 ddlate) (Prlaw Sliges, )55l diges
23390 ol J1 Sy 55 sl ol 35 addllas 3)90 oSl (2l (5ye 9 Jsb Slasuie (V Jgix) () JS)
Ca gy 93 T ggoome 3 b by oy L (320 (Bl +=0) (Ao Y 5 ST L gy diged 32 9 Cgusy wiged 1+ ol
3,5 505 (78S GARMIN) o (GPS Map) o8iws oS a1 ladiges Candge 03,5 aud iowiw g (¢ jlo ool


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YFee )LQ.)‘Y b)l.o.h:}c\’ 0,93 w)tﬁalﬁbﬂsw uwoﬁgpslﬂ@

(8 )iy 5 o it puiiB)aslllan 390 (3blo (1Ll pia CopaBige ) S

adllan 390 (W0l Ll pin 555 o Job Olaseie ) Josa

Slaise ‘51[.;3])» oK

00" YYY/Y Y5© ADY/S o8
00° A-/YY YT YYYIon oyl
00° Yo /Fo' Y£° vo/o céY

29 3328 092 9 035 Jitie olSiylofl 4y laei gai e 2505 031318 g 53 (1SS 5 (pglan ) e dmaigel olod (gamy by 0
sled 53 (gl 53 s (5 5lgar (sladisad dit] i oo plrl glais 4y ladiges (s3lo odbel Cgz [Map,S (65055 81,5 il Y+ (glo
1 ol gilodll 5 aiges muan egjloodlel ¢(gl5piges bey Ngd (Suid Mol b 155 0303 )5 ceslus YF e &y 31, Silos dn 3 1))
Qo )3 P Syt Sl o Y bolya 1y 0 59 diges 1 )5 < /0 Hlade .0 edlaiil lguy JolS uad JJo 4 plige Joadllygiws o]
03lissl 3)50 (2lbonsd 3o pl g baspusl 4SS Canl 1S3 4 p5Y) 803 Fr 55059 sl (o0 £ 9 203 TV S sl (o0 ¥
) 23 S50 (Sl clatisy (uSs col S0l dw) aSy) Sol a9 (095 Vb pogls 423 L ploll Sy g5 |
P YIV Juie Sold5 uay (345 S5 1 g ol b 0l )8 4l B g diBd \ e @ N0 D508 L age Sle (950 (29800
3,5 Lol ol 4 ) caay Sligime 5 03,8 LSl 4y s> Jlake Gl s Vo g 45 Glugnisly i 31 slilgil 1o 1) S0
23,8 o ol > S gl 03] o 4y 1S olStod by 53 4 1y ol g 0Ly o B o & g o ST L) o o Sl
o glore gy Mol 5 (53Loolal | Gy D 0235 (6510855 Jlrsy 5 01,5 (s 42 )3 F (5lod )3 59yl Sy o 4y ol g
S5 oy polis (6 Sojlul Cap ord an Jslone (0 19S5 JolS (93] o2 4l 9 Slo TV (pesly Lo LB bawy Jol>
s 5 4328 008 (52,5 alns (sl Contr AAY- - Jao cloll ;08 Ly Sl 658 el il e olStsd 4 2l § (o «cs9)
Jolis g 13905 sy s e by ploul Y aseas SPSS 138l o5 b bgay jo clils clale (6505151 51 ol claosly (s Lol
e calivre bl S oljls clale Jlide gyl tme Cgls dgg pie b ey (380 sl Caps i o] Vo VY JuST 380 505 5
Sl 58 505 50 Sladl elge | ro Jolge s SSE (gl crrizran A5 o3litil 103 0 (5 )lel s > Tukey gl sy


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e shrude Canns 3 S 539 Lo oy p 9 oS I3l Sagll 3,

ew gladises S Gl clale Cas ¢ Jolite padli lais 4 (Sas e Jolo i ealatul pej (Sad g il dalais
1951 s Caas bl Cpl p dmd o Cants SLudl Jelge 51 )3 1) lgwy (Sab g8 oo g 039 g e o3lo ,d Ll clale 4 adlaie
Dy 3 ool o daly jl (Sas s
=S
Ef - C/Rc

bl opomen b )y p Sbgwy (39l Cundy ( S b 5986zl edlatwl b .l odel ¥ Jgan )3 a8 cal Y Slas ligu,

o 53) 1B Crgasy CosS 3,15kl 5 ylme 315l ¢ Slo (3a5lo oJS pfilio T ¢ JBlan J1a5 1 andllas 3,90 < 136.Y Jguon

(p oS 32 05 o
/Y AN q YO/FY YA VALY Yoo O
VO Ay A 704 Q.Y Y/ Y &9
Yo NS ay yY/YY Yels /3 Y U
Ao YYAV/00 ¥5eon ANAE AVSERIEE | VR o ol
yay o/vyY Y YYIVA YV/0 ya/4 ¥ e

22945 oo odnlio 45 daly 53 Sl K9y N 053 oolil Yoo  Soslil e (asls jl dilaie Slgw, (3¢l s 39l jelaie 4
Igeo = log,(Cn/1.5Bn)

SBL Gguy y3 puSiw 3l clale Cn Yl p 00,8 dog2 ¢ Sogllcns (asls b 6 olewss; cuslil asls Igeoakl, ol &

A3 51y Sl Jgo (olendsiy (pasls (¥ Jgdo) canl M Sl lhgw) 50 yolie (150ke e clalé .abl o diej cdaleBn 4

A3 e L |y 5eShe (o dib ¥ Jgan ol 03905 (sl b Hluas (5391 U 039l i 03, 5 09,5 cain a4y  Sogll sy

Igeo il 5l Wlgw, (5391 ©uld 3,91 (slovly X Jou

.= S NS buwgio 539l b oxgll 12
V=Y 93 S Lugia (Sl

Y-y aw WS 105 G bwgo Sl
y-¥ Sl WS L5 (Sl

-0 zo NS 33 sl B a0s Sl
>0 Db S L5 by 5341

30 Bodls como bl sl e 13,5 s oSl ja  S3gll dn > daolSinn] a8 )3 Sl (olhesdss) (adls e b 4ol )
©9y 9 e sl (S w8 (6,9l 03,5 eolil SRM (Standard Reference Material,, TORT- 2) s,lsbul slgo |
el Cawd & uoyd Voo /B 5 AN A//D VYD AF i


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YFee )LQ.)‘Y b)wc\’ 0,93 w)tﬁalﬁbﬂsdém uwoﬁgpslﬂ@

o dilaie dws (g )3 o 5 ] ) (S dmys ol clale Llod 5l a5 ol ol 4 b Sy Luibly 50 )l Jobs mlbs
55 5l addllas 390 sblie pSike duslie wixen (P-value<0.05) 5> 3939 (o)l ime 3] (g)lol Llod I cdY a g pued jui
Rl 59y (JS ey Sl (ke o amd o (U5 (S il 93] Sy S0y b o 9 0] 8g) (S oy polis clile
o Bl o imen (P-value<0.05) cul juin ()b e job 4 COY )00 ¢ jued 0l dilale | 0B dilaie Slgusy 3 e g

sl 03 B Y 5V gl S5 > leass bs .(P-value<0.05) cul

Ho

s

M e,

(p5 rp)SaySes) S5l clale
- 4« 1t € & v < > o

o

3 o) 8V
&0y diges 3bls

Pl g 2 3 aldeli B o (CBY )iy g wed iy ipild dllaie duw (Oliguy )3 43 e 9 (G9 WJS ( pw polis dumlis Y IS
Sl (P <0.05) 15 o BAI 3929

Faeer -
a
w T b
fi ¥aeer o C
A ¥
i Yoo
Yourr
=
ARYS
%
Y, Veees o
2
Beee
T T
o ey Y

15 o WA dga g yRily gy 53 dliel gy LCBY Juiy g gwod s cpuiid Ao duw (ligasy 43 o] olis du o Y UKW
! (p <0.05)

dsloee « Ef=SC/RC dal (o o8] 2 (gl (o Sl 5 ol Sile & s polic ko) s puolie (Sab e polie
3 polie 5:Ske il sl )5 b g Igeo =logz (Cn/1.5 Bn) aaly (wlul p ouiomes ool odal ¥ Joas 3 o s 8 w55

Ui 93 o) ol 4 033,5 ss WpolSiy] _ooled  biondss cuslil Lasls casllias 3y0 3blio )3 (i 3l clal 5 Slos Sligus,

FOMEPSWA S


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e shrude Canns 3 S 539 Lo oy p 9 oS I3l Sagll 3,

B 5 e iy Y 3 Gl s §1aied 33 2oyl ] a5 5 el I3 (Gl (i sl F g

oS o3 ol o polae adllae 390 (slnolSzayl 5 sbbis

o8] 0o ailaio
ug/s ue/s ue/s ue/e wue/s ue/s Mg/ ue/s ue/s ue/g
<[5 sl AV -/50 A8 VYA SN SYAY L A =[5 \ 8y )i
Nias <[5 AR .55 AVRA T VA R VAR T VA VAR VAL AR Y 1\ A
Niat -5 AR -[55 A SVYE VY YA YA = s A3
-5y <[5 AR 2% YRR TR YA 4 SRR VAR TR VAN SR VAV Y 111 4 ¥
N sl NAn% -/50 AVEE VA NN VAL SIS /2% ST VAL WISy 2 1)
/Yy -IYY -IfY .Y VY =N =V SYAY O YA =YY e
- /Y¥ Al Nias oY AVRR SR VRS SRR VRS SN YV R VRV N A \%
+/YA Ay ARt ~IYY VEY =AY VY SVEY Y0 =¥ A
A% ~IvY Nivd A VAN RS LV AR VA SR VAA NS VAL AR & q
-IV5 Ay AT ~/¥\ VAY =AY VY VY YA =YY Ve
/Yy -/Y¥ Niid «/Iva VSY | N5 VY VR =AY =Y AN} precs
/Yy A7 AT “/A- VYO —-/A5 =Nee | SNED L —</AY =YY WY
- /YY -/Y¥ -I¥Y «/Iva VYYD =V =Y =Y EA AN —/ya VWY
-/YY A ARt “[A- VYD —-/3% =V SNEY L —</AY =< /YY VY
A -IY¥ -I¥Y A VYS L =A% =Vee SNEE L =AY —</YA VO
+[AX “[A- Ny N VYR =Y =R N B =AY —+/)e &
RN AR -0 «[AY VYY | =AY =AY N OY | =< /AY = NA Y
+/AA «/A- /oy «[AY VYA | =+ /YE =AY | VDY —</AY | = \Y YA
A A laY A VYA =MD —efAe SVBe =AY =) \a
NINg “[A- “[a- ~[AY VYY | —e/Ae =AY VAV —</AY =< /\Y Y.
AN N o5 “IAD VE =YY =N VYY = /AY LYRLY AR W
ANG ~[AY ey ~[AY VED | —+[8Y =AY | VYO —-/YA <Y Yy
AW S -5y <INF VEN | =88 =N SV YE =+ YA AR Yy
-[a5 /S Nias N VEN | —+[8Y  —+/AM | VYE - /YA AN y¥
AN S .5 <INF VE | =8 =[N VY —/A AR Yo
VY ~[A¥ “ /Y- AT VYA L —+[F =AY | VA = [5F ALY \td
VA ~[A¥ -[5 «/aY AYAATEERYL s 2NN /N R VAR NS o} ALY v
VXY ~[A¥ “/Y- «/]¥ VY = /Fe =AY VA =[5V AR YA
V/-_ «/A¥ oY -/A¥ AVAATEERYA /N VN S VA PRy 412 AR ya
VY «[A¥ il -/aY VYo | =¥ —«/AF | VNY =Y. AV Yo

& :

.

Wlg o ploord g (S5 bulpd s g (BB ) sleidlad S5 (Jg iblege (Bl Sliguy )3 Y gb St (gl oay VT e 51
2l o0l wal ) ol bame o (So9 5l (A8ly (9005 Slgten (Kiw 8 S (S0lon il (g, 0ilusl U g SBg slal g
o Bblio b 0t dilaio yle e 5 (S9y JS o el polie 4Bl geos clalé (il o gtae BB 292 Sl cadllas )
2 Slwgd BB g (08 g (ixio Sl Cluy 3959 9 0B Gloww SIS @il oglS" ondgyn GBI culled s 4 €Y,
9 459 35 g LS ()5 gyt oo b i pgloe ciliseo slaalSl )3 et S5 g Joo (Slgls cadllae 590 adlate I glodgae


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

VFee )LQ.gcY b)lo.az‘\‘ 0,93 w;l&el&bﬂsw UM.*.‘”QSESPSLCM

5 Blall 355k b a8 g calisee (slaalSul )3 00T dlge o3y g 0pé g (2IAE  Same dlgo ¢ 385 YIS ( 3B gw dlge glgil (65 )b
oS oy L (lol oy Bl )b gds b Shguy 13 1S I8 cla 53¢l (650518l g Liomw 4 a8 M (Y34) Koy
o oy i o pogad 5D 51 gy xe BB [ZaSs b ol )38 Cogwy )3 39390 8] g 0w (e S Sl 6 clale bawgio
A Sl 015,35 gy 55 Hlabe p yidis wopw (SO el Cowd 4y SV g8 alSul 615,35 ,3 1 50S g yuiles 05y 5,35 Shgw, y
aizo o5 )38 10 5 o8 g ML (6 p0d g o SOMSL da_iS ilg O adss (i OS5 5l b S ek 4 Kl e a5 ¢l
JB 5 Jo> o 0 S5 o0 oS 5 ol (gl S gatoma olSiugl 3 1y o8l e cpptii (o8] 3,90 53 A8 (S o3Il (gl S
cdale oS ol i gols sy )b zds Jleds w66 (obyd (o b oxdaws Sl 13 (SS9 o ¢ o pauodls) (i il 18
slie a5 0L opl 5l (Sl Wlgs oo ol ol ABb oo (sl dme BN (glls Calises (slalKiws! fpo > o g oy S paredls’ l3ld
oS Sl3ls a4 Hlpls zld odaw Slgw, uf.»ﬂ o (ps g ow )y &4 (VoN0) (g3 0yl 5559 alaiin (pl > (glalads gy ufa;ﬂ
ol Iy Q]I’Jé 5! eVl cdale 6,5 oo ols b ladye g :_iu)a oK calisee  glosKiws! O ) LY Sy O:‘.I )§.’Lu s cc:ad‘.)).é
Gl ¥ g ¥ laolKiu! jo wlils clale 1Sle Jlade calllas )50 318 Cuiin o & G Cilisee (slaolKiu! oy cglas Yo 5 aad e
ol 5l 50 Sogl YolSuw! 13 (695 5 wpw oo il clale il 31 Lol s )38 o pioled 4 LalKiw! plo b1y (gyloline
L (FAY) oy 5 sty €53 20 Bl o Jelge & ¥ olSig] 5 500 5 3,8 o JS5 onl Sl Cale il 5 o il
Sl 4 cosd gyl iges Slhguy by L5 ks sl o] Lice bl g joym o Jobo Shguw, puSiw @ljls  Sog)l adllas
d9>9 aslllao d)g0 dilaie oaiS 039.‘] é)L.ﬁ ‘J))J odos qu )9.‘0 LY LY MLLSA 0.3911 M)] 9 JS.U cPs)f gPy.)L»‘a U0 (89 «P u&w
iy &S (gl SuiS quuiB (£9) 9 e AdgT A1 ¢ ulie july s Y 5 0V g8 meizes 0l gy dler I simiio g (g Sy slaasly
e coplp ogMe 33,5 o Jatie byd 4 Jolgw ayb 5l byl 039l (slacbuy g oas VT 5l (ool Lisw oS bl 4l geso adlaie
SoalSil 13 g5y 5 o cpoyS polic (55l 5 alss 3l 3 0nd slowl la ol i 5 (s ped OIS sl iy (5060 (slo S
Byb 20 ol bawgi 5 ALIS sl o) gl (190 )5S g bl slacl b 16 0ges Bl 33 1, gl 5 sinl aid
o lasliwl I (B b oy 3550 03950 43 pSKin Sl dunlio I fols s pimen il Cdillae Wil o J) Sllas ddlaie
LK) dad 53 ddlllas 5yg0 polie clale wnd o i Cuol oad &1 Y Joda 10 a8 UK gy S 5 jlsbiwl dlos 51 las 5 Cuas
g b o pb Gl yuin VAME/KE Sl xSke 5l aS Wil 0 YOIFY MEG/KE anlllas 5 )50 0390500 13 pus vl 208 jloo S ]
3 PYL (o935 b 3 ol ady ) o) Jlade g Ll o wuid ddlate (> (Yo-YY) sloolKim] & bgspe oy jlaie oy piin ¥ Jgds 4
Y8 ol jl puf 4 g cool YYME/KE Sla nSle Jlade 51 5wl ilate ;5 YW/VA ME/KE Silo b o ol Sl ke
sl 03lisl 3y90 oSS dlo 51 0S5) DS 53 g g e polis 95 o) Cgume (S9I] WwolSiun] 4y 3 (0t Jolgw) Yo b
a8 oy @luo )3 oy g o polis M1 352 55 (B 5 o4 Sliphuy > pais 93 Cal 203 3925 baoyglid 5 LS
oS @i e 0glS candyyh geime ) e g oy SlilE (VL plie > (ran & [ Wi e odlatl (93b5 lie 4 g S o3
055 5 s Sl o o ot 4 355 slnelSi] (05 b & (a5 25800 455 e (o > sty 6158 Ol
Sl I 56 w195 o Cans Lo ) Oy (6395 guie oo 45 1] 5l g 295 o cdly 85 LS 5 D Oy ol Cawd 4 censl lngd
J oy Ol ggeme ) sl J3)55 5 6 5V (SSln 1 (5 dlge ol g njglid g b L3S 235 9 A5 ey (i o0 g Cl)d &
dileio LY d))ﬁu 9 d)‘e("’ u)’t«olﬁ 3959 9 J>Lu: PN DJ»Y] é:l».o 4 pais ())I Lgi.«w]ﬁ R3] UL‘“) LY ..\Al)uﬁ L}“‘ml‘{ lg.).) & J>L» J).‘o


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e G 3 6 S3901 Uite (o y 2 9 oy 1318 (SaglT b))

(Y' 'A) ul)li@: 9 De Astudillo."™ .)9..»@ & guuxo o.\.u\” LA‘DI JA‘}C )‘ u&; L&j”"} 9 Lg))9l.~u§ ‘LS)-?(’*’ L;LQ;M.;@LB 00 Sy L)
d.lo‘.>] )’139):9 9 .)L\.u.:)) )9.«»5 9.} d.l.:.u)g 4 d5 Paria C.JD Jb‘}w L.J‘.}?.u)) ).) 1) U™ 9 f:am.)tf ©ga> cJS.u “2 g L)"‘i“'“’ ul)lﬁ C,Jé.lé[rv]
5! Lmo.\:g.\ﬂ Og.] 399 I) ‘_'ﬂ cde &S S ‘}iw Q‘}lé Q.J.‘ )‘1 U.:YL dLQ(JaLC shyls ‘C:Lg}w) EUENVE PR 9 Ajb)f d),fo}\.ﬁl l) Cowl 0045
5yl 259 bayglich 9 b S (gly edlainl 3y50 (ST Sy 43 5 e pais 00,8 lgie ddlaio 4 ixuo 5 (o4 seMSB 5k
g FYL &S )13 3929 55 65ygliS g el ol 3 e paie ez wr IS0 By b3 4] 35 e (oled ST, ul &S
)‘99&md@T@@p9@uldeMo’BAﬁlﬁdm)@,us@w)a.wlya&l@yml‘wﬁylwﬁ)‘m@lﬁauﬁ
56 S0 Sy oSy )0 (g9 pais LSl 0 WOMEG/KE Sle :Kike Jlde I 5 ol oS! ol > A+/Y ME/KE ST a4
3 6 Sl e 2l Sligwy 5 o 53 59y 2929 205 S5 ddlais Lo 4y 39, 5 )5S ho pais ()45 b Jloin] &S 39, 00 IS o
S olKiw] 51 G gud Slgw) y oal cwl YOFY - ME/KE adhaio )3 o] 1Sk b byd i )3 39390 (Sdne slgSiw 4550
Sl 1 3268 YYIVY ME/KE Siko b JS5 sl ¥5+ e /K Slaa Slgusy 3650ke 168 0 lgen o clale g bl os Clas &
alie ol il o Sl i 51 36 Yool 1y US4y Sligey (539 ¢psiizes 51 gyl clilllas .5, )3 0 mg/kg Sls g,
Sl s 5 ogas | (So S 8 ol I M)l ol i S 5 RS g 23,57 s 5 6 0ed (£laeDesls Jols
L 28 ] epgoms 0t gui dlgo 5| wel o (laslun g (50 o>9ﬂ 2lie 39y e & Ylaas! (IS5 & L;?;J Al 5 Wil oo (raw
5 So5se SoBB 5 layglis b (s, dlse g Cogw i) 9 pdind (el oo A8l ddlale 4 OB Tl 5 obesd slodsS
o 155 Lo 51 e qulio o sl ISz Jlas 08k ign il 3 IS5 xSen (58, YU Mg 3 eiate i
adllas L M (V2 00) oLSen g Pourang )l 3955 clowws 5 &5 61,8 5 (15565 (535 @eitme o5 oS ¥\ iaio S b b 4bL
ot glio dagl 515 5105587 (355 45,000 g 0B olgus Sligus) 13 1y USG5 5 wasbly Cale o st eyl gl Sl Sl Sligus,
(Vo)) ohKen g Beg johaian .ol dadhaio ) i (g)las (clagSw 5 (iS58 ol ,SU 1 oy5le5 Ol audss g e ol (16 95 ol (Sd4)1
b Atz adbais )5 15 (ol g2y odimd (i g o3 i b adye I3 IS5 5 maably 63,5 o CagS g Sligusy a0 )
ulpd plie g adllao 3)90 4L Slgus ) (S Sl (Sud e Sl (S Sl 5YL plie ) (Sbgé padld conlo 4 a2y
OS;M;;I}.lé)'fﬁs)s@ulL;me;f,lté)ﬂ?om:)b&b;ﬁ@@,,,Jo@t,o)‘lGMQI}E&IAKWIOT)%LH&}I)@{L;M@.&
dy90 4l o Slgwy jd jolic oyl odes (ol zesd odind L calllas dyg0 l3ld (gly ouds duwlore  Sad & polas .cuwl jab
2 oM i sl Sl e & Cns (65 @ 259 ol ke 5 Ly oo g 590 (ks SI3E (oo 3 LBl oo Beos
Bl il glio 3525 (o 5 55l ooy syred SRESE (omen bl (pl 2> Gy S B (Sus e
aibaio) Yo -VF slaolSims] )3 Lo pais pioman bl ausly <OV o] 5 b ewdy i xeixe g (gil g (lomw B ¢ pjy65
o) (el S5, 5 (siniao 5 (55918 (gl 3959 e & Vil &5 At o (s polie 4y & G (6 5V (Shb (38 gl (oS
09 5 039 )55 Laliin] den 3 (b (i olie a8l ml 5 gg) (JS il bl e adlllan 300 atlaio 4 la3l5
SS9l G co; g ol (S ailisedgd g 5yl adllas 3,90 Bblie 13 15 e Liie Il ol poolie gyl 5 cails Hl,8 Sas sé
a3l o Sogll (6 pSoslul g iomiw 4 a8 T (VoY) Koy g slall (cladyglns b guls opl a8 o 2] anlllas 590 sble g1y I,

Gl oy & (Vo)1) olylSam g (D90 il oo sz Al oo (IS 13 ol g (o polis sl g 99 NS )3 o s e


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

VFee )LQ.gcY b)lo.az‘\‘ 0,93 w;l&el&bﬂsw UM.*.‘”QSESPSLCM

Sleeadls polie by )l gls Jlad ity b 2byd o SHb (raw Slgw) 3 (US8y @y e pgedls) (i Il
0235 il g 518 Bl o o i 4 S 38 4y Ll (69, S0le (SlatunsgST (Sogll pae Sl (53l S g aberd
Ismail § Naji.ssb oo patew (5391 o) 13 5 (BUd owo) Caundg (Slusl slicie p ogMe a5 il oo Lawgio (Sl ()l olowdss;
SN ls3g, 5 (I8€0) plhowish; o yasls g (EF) (Suds sé co s jl odliul b Cgw)y sla Sogll an > adlllas 4 M (V4 1Y)
dallas o) o009y oy YL dalllan 5y50 I8 Ayl 13 paredlSy iy  sliendB) xesd polie 5 (S S s a5 Db L pls sl
(YoOY) ol g (o) Cd .ol o (candils 03g)] Laugio ail33g) lgie 4 41539y (ol 0dd duwlixe (slaasli wlul p a8 sl LS
Sy 035 b 5 4 g il ol L L 5 ey ot ol gy 3 (S Sl Sl adlan ,
N0 52 (05 (S35 e e 3 Syl g 0o ppably (S5 (59 e polie & G Ciliee (slaolSil )3 polis 4l (S
oyl & o] ol 1) paie cul (Sab 8 (g 4 09 0,08 awsie (Sagl o s I oSl )3 b s puais idg:
4 (S0 cdr A ol pd o odmline Sab e LS g .Cuwl [Sud e 81 kaliuw] 48 0 Gy pmaie 15 ol Caws ol Ll
b baodly gadat ¢ (F Jgin) adlllas 3y90 3blio )3 Joo obeowds asli 5l odel Cuvts polie 4 dag b ) cillae cunl alSl oo
S 03y, (Sogl 4z )3 Jas 5l g Canl 03903 039l |, S (6390 b Y'e VY olSian) ouid dilaio y3 Loy 45 395 o0 odaliie ¥ o>
155 o i Al 46 53 o pos (VL Yo g 350 8l (38 LS 5 53 s 5 o0 )8 (S oY) bawgie (So9l1 b o9l (sla
e oM 395 Lolas 5 a8 51 iy dlse 5 g ALulgSb (5305 i o0 5 oG2S a5 5 399 dadlSal il Sllas I (206
15 5] gy 48 395 51 1Sl Jgo sl 51 oolizl b adllae 3,90 3blio lgusy (S29] ok dpnline ol bl oo 4 (53,508 g
ol Sl ¥ gz 3 ooy (36 siie) SIS )8 (o (o)S) 039l o )3 o g (0] i) (S polis @y (Sogll o oot
b @l ol (5,8 0 )18 0398 (SlaS1S 03 )3 5 03,85 syl it ) pols (Sgll e g ol (59 (S polie &l e
Sl Jon o5 sl bougs S5 53 et il Sl 55Ty i) & o 85 o lSe 5 (53l g 2y
» bl loidled 390 0L g Bos I adiges sl cle 4 yal paie 4 Sdgl s bawgie o I Slgwy 45 45,5 des g 0dge
)] & s 8 (Y2 0F) ) g o) Gimgly 3ygkiud L b g0 (i o3l 03) 1 (res Sligus (0 diiip (o
gy (S3g)] osd 45 48,5 a9 03905 plBl Yoo oliowds (RSl dwloee b 3glad 480, lguy 45 S polic 6?3911 AW
ogilly i oo Cugj bj) 4 Cumd & ITH(VNY) lSan o il Shmgfy 0y5kuod b il o o3l 03 50 (Ko ljlh 4
o AB)S s g 0dges PRI Joo olerdi (aSlE dusle b (redgr bl 03gu5m0) (o)l s )8 Jlad s Sligu) 53 (cow
aolllae 4 (VoY) o)lSan g (58 3,5k0 b S o )18 03l 03, 5 aalllas 390 jolie ST (cly (Sogl oS las 5l g,
S o Glis gols Sy (03 (o gl gy b elie ity Jolgw (e Slgw) )3 poredlS g Copw Sl Sblite 5 Clale (e
2 085l 25 G )l b Lt @Bly 13 g9 (02,55 S 5 bl Jolgs Sliguy 13 ponedlS 5 o IS ) o 3l i
s clale (g8l g anils 1y (6 meS a5 o] 93 oyl Jolgu 50 ljls (Sogll 5 Sludl e wlio a8 sl )] (gosimd olis Slgu,
a3t b ol allan Sy9n (5 a3gima 3 e A 5 e b 41 6 55 cul i lie Spmy Wb 4 i ol
Guas Sliguwy 33 uo g oy polis (Sogl Gud Dbl & Yoo e g5 yasls lawg a5 ™ (Ve -A) o Sen § Alagarsamy
s Buccolieri ings 3,9kws b g cridl o 039l ué 4t 5 polic oyl (lp (adls polie 48 Kdges lgic g aiblsy lwgdin (goliilo
58,5 5 3 A1 ) 5510 oS gy )3 un e S () & ol e 38 5L b o8 171 (Y- A) S

2yl Cbllas il 0391 039l e Aibs 1> g yhuo jl ieS ali odd dnwle polie 4

SRS (6 5 4o


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e G 3 6 S3901 Uite (o y 2 9 oy 1318 (SaglT b))

4 (Sl ol i il aalllas 3,50 (3blio 3 Cligus) 45 €65 doe s oo 2lerdsls Clil (asls Sl osel Cuns & s el
busgio (S3g1 G o3gll,e (SlaSB 03, 5 0utS dilais )3 oy yaie Blod 1 g (o o)) 030108 alilo 1> o g ol sy (JS polie
Ol ) ity (Sogll OV g jeed i blie & G 0t it adlllas 3)50 3blie (| iper S (e B (S )
Sl Cluy 3909 o B (lage GBS (0B 0glS” andyyty SIS 4 (i) adlate ) (So355 4 oy ity (So9)l cal & s 0
2 Sl slacdled 56 5l 0B dilato )5 o b (Sab i (aSl 0Vl pizmen Bl (silo @) SIS 5 50 5 ixkeo

2yl ol adlaie ol Slhgasy jd H8 ol cuslil g (Sl

ol 3k o 558 (6 | e g o) posl 5 48 Ll Usle ol 15 aeogios 1 5313,33 5 5t

15 ol BMS] Jylo e, b adlls ) plosl il po 4,18 s YA a5

D) 35y (blie (o)l &sSoud ol adllas 45 1@8le 4o ,la5

e ST L 033155 (g o3ty i ) om0 i 3 gl 03555 () o) s b 15 kg oo
§0+) cont 5 dnsie a055 (p i o32ees) ot cuon e (1Y) dnsin IS gy 3515 (pps i) sl 2l (170)

(7)) ansio 0255 (oomiy oinsi) y2 B (s
ol 05 iyl S g5 Lawgs (63590 1 Jlo @ilio

Xbe

-

1-Kooshafar A, Savari A, Sakhaei N, Archengi B, Karimi Organi F. Evaluation of carcinogenic and non-
carcinogenic factors of heavy metals in the muscle of the predominant fish of Bahmanshir river. Journal of
Animal Environment. 2019; 11(4):155-162. (in Persian).

2-Elsagh A, Rabani M. Determination of heavy metals in salt from filtration with water washing method and
comparing with standard. Iranian Congress for Trace Elements. 2010;1-55.

3-Lu X, Wang L, Lei K, Huang ], Zhai Y. Contamination assessment of copper, lead, zinc, manganese and nickel
in street dust of Baoji, NW China. Journal of Hazardous Material. 2009;161: 1058- 1562.

4- Ravichandran M, Baskaran M, Santschi PH, Bianchi TS. History of trace metal pollution in Sabine-Neches,
Beaumont, Texas. Environmental Science Technology. 1995;29(6): 1495-1503.

5-Karbasi A, Volvi Sh. Determination of heavy metal contamination in Bamdaj wetland sediments using Miiller
geochemical index. Journal of Environmental Quarterly. 2010; 36(54):1-10. (in Persian).

6-Morillo ], Usero G, Gracia I. Heavy metal distribution in marine sediments from the southwest of Spain.Journal
of Chemosphere. 2010; 55(3): 431-42.

7-Sari GL, Trihadiningrum Y, Suci FC, Fashanah Hadining A. Identification of Total Petroleum Hydrocarbon and
Heavy Metals Levels in Crude Oil Contaminated Soil at Wonocolo Public Mining.The International Journal by
the Thai Society of Higher Education Institutes on Environment.2018;11(2):109-117.

8-Cogun HY, Yuzereroglu TA, Firat O, Gok G, Kargin F. Metal concentrations in fish species from the Northeast
Mediterranean Sea. Journal of Environmental Monitoring and Assessment.2008; 121(4): 431- 438.

9-Doyle C], Pablo F, Lim RP, Hyne RV. Assesment of metal toxicity in sediment pore water from Lake Macquarie,
Australia.Journal of Environmental Contamination Toxicology. 2009; 44(3):343-350.

10-Janadeleh H, Kameli MA. Metals contamination in sediment and their bioaccumulation in plants and three
fish species from freshwater cosystem. Toxin Reviews.2017; 18[31]: 1-9. (in Persian).

11- Coulibaly S, Celestin Atse B, Mathias Koffi K, Sylla S, Justin Konan K, Joel Kouassi N. Seasonal Accumulations
of Some Heavy Metal in Water, Sediment and Tissues of Black-Chinned Tilapia Sarotherodon melanotheron


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

VFee )LQ.gcY b)lo.az‘\‘ 0,93 w;l&al&bﬂsw UMQWSP#M

from Bietri Bay in Ebrie Lagoon, Ivory Coast. Bulletin of Environmental Contamination and Toxicology.2012;
88 (3): 571-576.

12- Bahador M, Moradi A, Naji A. Evaluation of heavy metal pollution in surface sediments of the estuary of the
Shoor River, east of Bandar Abbas using various indicators. Journal of Marine Science and Technology.2018;
16(3): 56-71. (in Persian).

13- Haghshenas A, Hatami M, Mirzaei M, Mirsanjari M, Hossein Khezri P. Assessment and assessment of
ecological risk of heavy metals in surface sediments of Pars Energy Special Economic Zone. Bimonthly Journal
of Southern Medicine. Persian Gulf Biomedical Research Institute. Bushehr University of Medical Sciences and
Health Services.2017; 20(5): 448-469. (in Persian).

14- Ruangsomboom S, Wongrat L. 2006. Bioaccumulation of cadmium in an experimental aquatic food chain
involving pHytoplankton (Chlorella vulgaris), zooplankton (Moina macrocopa), and the predatory catfish
Clarias macrocepHalus and C. gariepinus. Aquatic Toxicol.2006; 78(1): 15-18.

15- Moopam. Manual of oceanographic observations and pollutant analysis methods . 3rd ed, Kuwait.1999;
321.

16-Sinex S, Helz G. Regional Geochemistry of Trace Elements in Chesapeak Bay Sediments. Environmental
Geology. 1981; 3: 315-323.

17-Leep NW., 1998. Effect of heavy metal pollution on plansts. Applical Science Publication London. 1998; 1.
18-CCREM (Canadian Council of Resource and Environment Ministers). Canadian water quality prepared by
the task force on water quality guidelines. 1987.

19-Muller G. Index of Geoaccumulation in Sediments of the Rhine River. Geology Journal. 1969; 2: 108-118.
20-Bagheri H, Darvish Bastami K, Sharmand T, Bagheri Z. Evaluation of heavy metal pollution distribution in
Gorgan Bay. Journal of Oceanography.2012; 3(11):65-72. (in Persian).

21-Elsagh A, Baramaki M. Measurement of heavy metal pollution in the coastal sediments of the Persian Gulf.
Environmental Science and Technology.2019; 15(3): 1-11. (in Persian).

22- Moazani M, Hairipour S, Mohammadi M, Fooladi H. Investigation of concentrations of heavy metals
(cadmium, copper, lead and nickel) in the surface sediments of Nayband National Marine Park, north of the
Persian Gulf. Quarterly Journal of Wetland Ecology - Islamic Azad University, Ahvaz Branch. 2013; 15 (5): 32-
23. (in Persian).

23-Bazi A. Investigation and determination of the level of contamination of surface sediments of Chabahar Bay
with heavy metals. Journal of Health and Environment. 1394; 8(1): 45-56. (in Persian).

24-Dokht Bandari GM, Rezaei P. Study of heavy metal pollution of coastal sediments of Hormoz Island and their
origin. Journal of Oceanography. 2013; 6(22): 97-106. (in Persian).

25-Luoma SN, Rainbow PS. Metal contamination in aquatic environments: science and lateral Heavy metals
mobility in harbor contaminated sediments: The case of Port-en-Bessin. Journal of Marine Pollution
Bulletin.2008; 50: 504-516.

26-Firoozshahian N, Payendeh Kh, Sabz Alipour S. Evaluation of heavy metal pollution (nickel, cadmium and
vanadium) in water and sediments of Horalazim wetland in Khuzestan province. Journal of Animal
Environment.2019; 11(4): 359 - 368. (in Persian).

27-De Astudillo LR, Yen IC, Berkele I. Heavy metals in sediments mussels and oysters from TrinidadCd, Zn and
Pb) in sediments of Anzali Wetland. Iranian Journal of Natural Resources. 2015;58: 623-634.

28-El Tokhi M, Abdelgawad E, Lotfy M. Impact of Heavy metals and Petroleum hydrocarbons contamination of
the East Port Said Port area, Egypt. Applied Sciences Research. 2008; 4(1): 1788-1798.

29-Pourrang N, Nikouyan A, Dennis ] H. Trace element concenteration in fish, sediments and water from
northern part of the Persian Gulf.Environmental Monitoring and Assessment.2005; 109: 293-316. (in Persian).
30-Beg MU, Al-Muzaini S, Saeed T, Jacob PG, Beg KR, Al-Bahloul M, Al-Matrouk K, Al-Obaid T, Kurian A. Chemical
contamination and toxicity of sediment from a coastal area receiving industrial effluents in Kuwait. Archives of
Environmental Contamination and Toxicology.2001; 41: 289- 297.


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

YEo o o), Kod g ewsS e G 3 6 S3901 Uite (o y 2 9 oy 1318 (SaglT b))

31-Naji A, Ismail A. Assessment of Metals Contamination in Klang River Surface Sediments by using Different
Indexes. Journal of Environment Asia. 2011; 4(1): 30-38.

32-Karbasi A, Bayati A, Nabi Bidehandi Gh. Investigation of the severity of heavy element pollution in Shafarood
river sediments. Journal of Environmental Studies. 2006;32(39):41-48. (in Persian).

33-Bayati F, Mudbari S, Lak R, Saeedi M. Environmental assessment of potentially toxic metals in sediments of
the northwestern bed of the Persian Gulf (Bushehr province), 31st Earth Sciences Conference. Geological
Survey and Mineral Exploration. 2012;10. (in Persian).

34-Bagheri Z, Riahi Bakhtiari A, Bagheri H. Study of Determination of Concentration and Origin of Lead and
Cadmium Metals in Surface Sediments of Bandar Abbas Coasts by Sequential Extraction Method. Journal of
Oceanography.2013; 14: 27-33. (in Persian).

35-Alagarsamy R. Distribution and seasonal variation of trace metals in surface sediments of the Mandovi
Estuary. West Coast of India. Estuarine, Coastal and Shelf Science. 2008; 67 (1-2): 333-339.

36-Buccolieri A, Buccolieri G, Cardellicchio N, Dell Atti A, Di Leo A, Maci A. Heavy metals in marine sediments
of Taranto Gulf, lonian Sea, Southern Italy. Journal of Marine Chemistry. 2006;99(2): 227-235.


https://dorl.net/dor/20.1001.1.23225513.1400.10.2.9.1
https://jfst.modares.ac.ir/article-6-51009-en.html

[ Downloaded from jfst.modares.ac.ir on 2024-06-02 ]

[ DOR: 20.1001.1.23225513.1400.10.2.9.1]

Journal of Fisheries Science and Technology
Special issue on Persian Gulf ecosystem
Volume10, Issue 2, Spring 2021

Pages: 151-163

Tarbiat Modares
University

Evaluation of heavy metal pollution of sediments in Qeshm, Bandar Khamir
and Bandar Laft in the Persian Gulf (Hormozgan province)

Naser Koosej*l, Hojatollah Jafarian?, Abdolvahed Rahmani!, Abdolrahman Patimar2?, Hosna

Gholipour2

1- Department of Chemistry, Faculty of Basic Sciences, Hormozgan University, Bandar Abbas, Iran

2- Department of Fisheries, Faculty of Basic Sciences, Gonbad Kavous University, Gonbad Kavous, [ran

ABSTRACT

ARTICLE TYPE

In this study, coastal sediments of Qeshm, Bandar Khamir and Bandar Laft regions in
Hormozgan province were studied to determine the level of contamination of heavy
metals lead, nickel, zinc, iron and copper by natural processes or human activities. In
order to identify environmental pollutants caused by heavy metals, shovel sampling was
performed from the sediments of these areas to measure the concentration of heavy
metals and determine the enrichment index. The location of the samples was determined
using a GPS device and sampling of surface sediments (tidal zone) was performed at 30
stations in the study areas. Atomic absorption of flame spectrometry was used to
determine the concentration of heavy metals. The results showed that the mean
concentrations of heavy elements lead, nickel, zinc, iron and copper in all sampling
stations showed a significant difference (p<0.05). In terms of concentration of studied
elements in Qeshm region (copper: 33.76+1.88, zinc: 85.44+2.75, lead: 31.79+1.23,
nickel: 34.17+ 2.29 and Iron: 38000+£691.21 pg/g) compared to Bandar Khamir (copper:
26.84+2.30, zinc: 77.54+2.12, lead: 24.71+1.37, nickel:25.82+1.30 and iron: 36810+
482.882 pg/g) and Bandar Laft (copper: 22.74+ 2.42, zinc: 65.22+2.61, lead: 19.93+1.32,
nickel: 21.70+2.06 and iron: 35560+1014.56 pg/g) had higher contamination. The
results also showed that the metal enrichment factor is low in all sediment samples and
in terms of Miiller geochemical index, the degree of soil contamination is in the category
of non-contaminated soils. Based on the results, it can be stated that the pollution
situation in the study areas (Qeshm, Bandar Khamir and Bandar Laft) for the studied
metals is less than the world standard, but among the studied areas, Qeshm region
compared to Bandar Khumir and Bandar Raft It shows more pollution, which is mostly
related to the proximity of this area (Qeshm) to Kaveh Qeshm Petrochemical Plant,
Qeshm Cement Plant and the entry of industrial and municipal water effluent and
launcher plant. Also, the high index of copper metal enrichment in Qeshm region
indicates the effect of human activities on pollution and accumulation of this metal in the
sediments of this region.

KEYWORDS: Heavy Metals, Pollution, Persian Gulf, Sediment, Enrichment
factor, Miiller Geochemical Index
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