VAR Ll ¥ osladd a ga Jlos Gosla cw)y bans wolilias

1395 SIS 90 gl 9 p P SO 43 (i O (B 99 20 O a0 iy
o 3Bz ¢ wbs ol Jobw 30 Amiantis umbonella (Lamarck, 1818)

Ol i el &l sy ‘;ch. LA R :‘J‘J@Lﬁt“;\ "C)ALI.'Z- L

Ol (i wgd oBaly iw) asle suSails (gaari 4ila @

O (i wagd s Sy asle suiily t gadasl 59540 @

Ol (g gt ol&als ) asle slailii alS al g @
\Y’/\ﬂ‘):ﬁutb‘)i..\e &JL} \YAQ L)‘S‘AJJJ; !C;.\;LiJJ &JL}

oS

w ¢
535 g o ks ¢ ) el U glacand (of aule — IS 14w ;s Amiantis umbonella 71, o glaasys
VY) (oo olgl (iS55 e YE0) GIaS 50 ol 5 (o 5 0 g3 andllan ol 43 L ABLy o 3blie o 3 o5l 5 S S 51 S
oo 53 53 (Joab o 5> (5140505 JSDVYAN ey 5 laasli a5 )3 (2 gy 303 VY) Sligusy 5 (T w300
5 sl OV XY il Ju cgs olat 5 b oo TV NN Ty 5 b 00 Yo e S o olSe)
Cu 5 As Ag «Cd « Pb Zn Mg Fe b A gand plser 2 il plowt pleo iy 14288 Joli 31 (JLed o0 YY1
635 SNl 55008 4 4 5 4 5 1B gy 550 dihate Slgun) g (e el b giST 5 oy il (glaand
sl Yl IS5 ) 3 e S35 s e 3 (Mgl S ol anlllan (3blis o) (S y S 45 I3l pans
15,55 odalie M}.ﬁje\.{:mg\_’: O,,u‘smfﬁ,awsf;..as}u 2o 3 (o3 gne g\ mn odal oty e R A"
039 05 2 0595 Vo EYAYY) Mg b 4 Loy i a iS55 o b pans il y ST (P21/00)
treS g ibe o A s ME gas JS ) bl o (S8 59 05 5 05 95 /¥R /) Ag by (S5
ot ltbna (glgand 3 ASlD (g e & a5 b (IS5 ) Azl ilate Sygu 5 (b Gledl IS5 3 1) o
Zn 4 Ag «Cu Pb (As ol ), (Bioindicator)  guws) jaxls K oglsn Bl5 o0 (g 9 2 5 b gacdals b
S gar s slaian (PSe/00) @hs 5y (o)1 (ime Bl gy 5 O (IS 3 15 OAil g Gt 2255 (e

(PZi/00) w”’f}&)"d“@@d‘“)’d:‘\’) Ag; Pb .Cd

o) s (e ya Amiantis umbonella « STy (514aS 9> pSiw 316 21 5ualS DladS

: &=
pashaei37rad@yahoo.com :J sicue buiw 5 S 53 c».f .


www.SID.ir

g pd 8l 59 G SIBI 5 A s paaS Glhae (s

OoKan 5 uly plal

Jad 50 10 Slgay 5 o bl A umbonella slaas’gs
@ 9 oésj’l]:.é 9 °‘>9ﬂ olil....i‘ 3& )Q ul.a_muﬁ) 9 uLMu\JlJ
el S gl Al umbonella glassgs Sy !

Mbso adlaie ol o ey

gy g3l

Jolaw Jsb jo olfiwsl g0 40 (gylo paigad axlllas () o
gl s il (Sogll conds Guloln (el kS
5B Job 08 Yol S sl oSl 53 (So]
087 YY L dasl ) pys oSyl 5l (Jlad ye YV VY
e 3 13 3 s (b (e TV Vg (508 ol
sonlie (Sl adio) cutls JE b glaodlol
ol 5 (Jisl sl glaosgs jeam 5 Sl slosilawy
oS el Gl (50,0 () S5 wo )8 5,8 0ogl ol
Ol gl 5:Sile) wiloe sy 5 p5 Jad 5o Gl
B o/) aVlo e 5 5 odgdome g o Kaiile 4z 0 YA/SE- Y
5 (oy0) (Ll ;o (s lopaiges b g3 nlplo (e YIAA
§ s g baclaiSs i 48,8 L 50 ((rage) (ol
oot dilaie (glwls - IS (olo iy gytepiilo A B Y 3lac]
wges YEo S 50 60008 gpslas> 5yl b gae 5 55>
B ewar s Sbloy 35 (gilopaige Jsb o (glaiSes
5 (olo 015 50) plewsls Jab 99) (5,1 paigad Jad j2 yo 288
b slrsS 3 slaiSys dae P le (ree) Ol
Soe 4y g a3l (pgd 5 Jol oKiusl) oK) o 5l b
w158 olSwn b aizs 8 15 Lo o o el VY
dozmie Ol il 4z o =V o diged uew g (VY) 098
ot & bgye liglojl ol 5 (omiocn glp 5 aiS
FRRERPR I SCAITE

ol 53 wgmsy 5 o 5l edas 5l (o paisai b plosen
s by azdy bwgs Sbgw) (2dpdy plodl (gl paiged
ouds bl (V) (Bas jea> o) foniiluw O U Y gles! 5
olRialos] & (oo O Aol Jo sl 58I Bk 50
oads e ol (Fame Slge (5518 4tb oy St dunnsgo
o Slislesl bl sl ol Kl axy0 -Ve gles ,o g
S oK 0 (e V) bye daw ST (0) wias (g )oaSs
s basgs (o (o O Bl il 98I 351 o

dedda
5 290 (P @l ()l abez ol BYs 4 (lSp
P ke R 5 chyan obpl wdi bl el adg
oJlgls  aied  Coedl Syp0 s (liE gloas >
ol a5 il co byslaasgs slaoolgils 51 S Veneridae
A &S e olatdl ) L (S sledee
Gl - 5 Jxlew o wdlils ol ;1 umbonella
4 (1) W)l jgam whe o (o) w2l Job glocwnd
dosb Grizmen 5 A8 esliiul jolaie 4y e Gloleo Lawgs
3 lge cnl pogdle 0 pS e H18 Sl 590 (6 2 Senle o
Sy B CeslB a4 lgiee N1 L lases
15 o Gble Sl slaglaasss 4o (Bioaccumulation)
gl o e laysiS 3 oje el A5 Wy o 8 e g
heme o (Sl sloals g il Gl 5l ey
A 1 plae olge baslaaSss cpl (F) ogd oo oolaiul
O 5o ) e Sl e w08 Wl 1 (S 5 S e
e owyp bW wnle Bl b ply cpaiz U oy
ot e Sl Foll 4 ol 50505 b LT oy o il
o e o 89y 6oL L o)l Lis 53 (Y) 5
oz ol 5l s abpdy plnl Ol 8l s (S IS
&S 59y p (Y00 0) o)) 5 Pourang  aslas oy jlg5 oo
ol b gblie OT 5 Slyay oale 3 S Sl
Sls B aezs 9j50 50 (VAAA) K6 4 Bilos ()8
Corbicula) Asiatic clam ,o Cr .Cu Mn Zn el
Metian l5,1 o Rio de la Plata J>lgw o (Fluminea
5 bagglie 5 Sl e s, 2 (VoA oLSen s
s New Caledonia ,» Comptopallium radula 4.l
5 Obls ez g9y p (V201 g Ve +#) 1 Ken g Hédouin
5 Isognomon iSOgnomon sl weas b glaasss il
New Caledonia ,s Garfarium tumidium _s1,55 oI5
Sl o e B (e @enS (o @l Sged o)A
bua (Sogll L condy Vgl wilgige laiSse nl il
oz L L 5 w8 asie g35a> B 1y (ubie sy oLy
pos b oolil Cundy e L3l O Shes 3
el las e |, SlaiSs ool o il ) oslis
e Sl S e peSoslail ol ko oyl Bl
wlogy 5 odiladl oy Glatwnd plo (D)l oiws o

&

Vo


www.SID.ir

\V/\ﬂ L)‘:\.ua.:\t\ At éJLA.J.:b w&JJ dLa.u

Gosla cwy buas walilias

Jaw Varien) dlF 0,65 el Gis olfiws Jawgs s
Sl dsge 5L, 5 Pl i o i 55B
e D318 Bl 1 (@) lnl (one dlgo 5518 a8ty
2 Ol rems (14) 0 S 1F s 050 VLSS L
039 £ 2 S sSee bl Csw)y 5 Sao 2l sladiges
als (gl ) o555 ool O (sl 5 S5
135595 ;0 Acme oKiulo;l 4 aul gl ladaiges olod ins
5 ad,S I8 o 050 ddme g WAl ooliw 3 LS
&y Slge 5l LIS o pizen g olpl o byl e
L (SRM (Standard Reference Materials)) o,laste!
20,5 oolazwl ol 3JUT 61, STD TMDA-70 lasiw

Solel sloaslipy 0,1y Aiges o (gl ool Cawdy Sledlbl
o S50 il bLS, 5 0,5 SPSS Y 5 Excel Y-V
lassesT plonl el yogr Jloy Blod 5 baosls luyl .o 5 1,3
soosls (gl (Shpiro-Wilk test) wials cw)p il )l
3 Jlepin sloosls sl 5 Sl sleiseil 5 o
abybo 90 (uily)ly 5T 00,8 eoliil G el d slacens
Gl pdiges Jgad SISl s sl (Two Way ANOVA)
aillis 5 (oo ol 9356 (sl gl ¥) 3 5 05 Jd)
Sl el glp v V) pgs g ol oSl Laliin
Jolse) Sl e DS ol ele Gl (ol
O3951 08 w8 eoliiwl Baw ey slptend o (At
slacdl 3 Shls e g ojlil G Ggmim (Saen
Sl mazs gl eolinul sb 05,5 o e alive
ttest  lawg  glaaSss @l glacdl o X
28,5 18w,y » 9,50 Independant

o5 2 B gy 8l ] Sy
s zsh s soliul G 5 Cges, daslaiSss o i3l
Ay ol aope 100 mhaw Ho Ul e gly oo
O0) ob ais §

Sl o glp ol Kl azj0 Fogles o g atilsy
OF) o F (6,0aS

s 50 claaSes sae Fr) glaaSgs aiged YE- IS o
g oloye sleale) ole o 53 (ped 5 Jol SealRinl) olins
S ol Jdo s S 15 aalllas 550 9 syslaer (Gewe
OF) 3l 1 oS Il oz (e (595 E9k 9 oo o3l
VO 5l iSss JUL 5 (V) teales YO 51 55,5 &l sladiges
ob 0, F U Y aEF 15 e 0y5e alflan el
V9B VE AlS e gl s ad ad,F Ll s (UL s Al
Gland plos ()15 olSwd oSG sk Wil (jgan (slaaS's
0 pen 4l 0o T A 5 0

— el Jsb el olEile] o s plosl slag Sojluil
Pe) B (oSh -y Jsb (Bae Jsb) Sae il
P 0j9 edde 5 09 (Buo yhad) oo 5l aiSgs alold (Buso
2l 5 G5s edne g (9 (laxl g 035 (59) Sue
0l gen (B)leS ol 5 (359 0dd (yigen p 5 Sletend
pr sliend ple SUS (59 0ad iged dlug S (0
039 3 o%d (ged (Ble ol S (55 odd (Jigen
Lawgy oo plodil slas S oslail ogs ool ieen diwg S
V8 b s il g pedkee 10V B3 b oS
2 pdy el Sl

sl b ool 50 625,18 b sliSge slacdl Sas (54
S o9 (V) el VY G 4 ol Xl a0 A
@ ol Kl axy0 £ loo b gyl 40 6053 b leawgs
031 5 G5B b Slige, St 55 5 (V) el ¥ o
Sl ey Sl i 4 G, B ol Ktle a0 £ les L
lom Fedkee S e b SU Lawgs Doy ladiges L)
Gidiso Voo 0g05) Ol Gladiges ios S os Sas
OY) Was )T il Grakes /F (o) (ilo 35 L 5
Slialejl plomil (sl oads Joyisl Byl 50 il s
R R S I CHRTA JIRCRVSUPSK (X SCK [T R w
by Slhow, S Gj9 o5 00 5 slaiSes sladiges
e S I L XE N I VI GO P VRN VO ' PR VIN L SR VI ViS¢
Jae Milestone) 99,500 ;0 cels 8 Gow 4 o Lasle
tmsge 55lo3ed, 5 Pl ik o ks ETHOS PLUS
Wad pap (55 «olnl (Fome dlge (5508 bty Sligkos
g N 3.8, i Lo 00 B Y B Q-Milli T L ladiges (A)

R

&


www.SID.ir

g pd 8l 59 G SIBI 5 A s paaS Glhae (s

OoKan 5 uly plal

L ook s

Jol slanl mm
TRy |

) oSl ol pgo o] 4y gy o ole ey 0 6,5 +/AY
olo (yoge g olo Oloje o (glaaSes V¥ Job ((lxe Oyl
eSile 5 yankos YONAEY +/8F § YONVEYNY Ly oy
oo yoge 5 ole Slsye o LaglaiSss o35 Gl GBll £)
gt praskes YAVFEY/Y o YY/VOLY/FY L ol cas o
lisee glacaond 3 il ez 4 bgyye Y ol
il ol o5 Jad g2 50 g 5 ol ilaisss o
gor 5 5l sleiS s Gilihe Job slems S allan (ol 5o

iy s
Jad g0 ;0 A umbonella glaaSqs soe Y- JS o
P e 5 5l paiged 9550 5k 95 Gl 5 Hlwsls
039 9 sk 00 2l Job b (slaiSes (n 255 a8 S
YV gl Jeb b laaSss 5SS 5 6,5 0 Ll
@ bgye ole oloje jo )5 FIVe ply (JS (39 9 yieskee
Alr Job b GlaiSsd (0755 johaien ail oo Jsl ol
g Jol ol o 05 FYIFO pln (IS (35 9 ek O
Ar S 0is s ke VY 2l Job b laiSes (n 2SaS

&

\Y


www.SID.ir

\V/\ﬂ QLL.‘QL'S At éJLA.J.:b w&JJ dLa.u

Gosla cwy buas walilias

olo ol jo 0 aS W F i F U Jor &y azg b .(P=4/20
ol § i ge alisee (glaciomd a4 Caus Slgw, o Fe 5l e
UlgS oS 0 AS g ol o Mg e 4l s w0ogs 5ol
diwg ;0 Pb e sl ol o)lse plo & s glasSgs
Ol ol (o 50 el Fob; lzend plo 4 Gl (glaaS g0
ol g laaSgo alisee (laciomd 4 Cus Sbgw, 0 Feo 3l
py Sliend o 7Zn 3 Ag Lu lje s> 15 g ok
aiwg ;0 Pb e sl 5ol o)lge plo a4y Cad (glaaSgo
GlaaSgo plaldl oo ol Liend plo 4 Cad aglasSgo
) ua.’>L.u /n 9 Ag LCu Pb As U‘JJS ‘_g‘).g JA‘}:LSQ
2 (S22 0 05 2 eSS D) PO e (s

P (K23 59 05 2 eSS 9550 1)) A g 5)lsS olKwd
Sl a9 0g Pl il jo laaSes sy slpiend
Sl o aih bglaaSes aiwg o 1) Gl JElas
laslaaSss (i)lsS oiws ;0 AS 5 alwg ,0 Pb jl8 sSlos
039 255 2 p5955e DI PD oz (e pshaion ol o,
D35 0 05 55en V) AR 5 Gi)sT dis 3 (K2
ady g Plas e o glaaSee gy lpend o (S
e a8y 0 auily atwg o 1) Gl Jlas I3l
Jad ol o pp sliend )0 Zn 5 Cu Ag aiwsy ,o Pb
O G g Cadie (Ko cole 018 0y il oo S Tos
I =AY gy 5 Blo o e DI aesd e
P<1-0 m=A x=- IPA) Ol 5 Baw g (P<+/-0 n=A
S5 (5 IS sime (Kiwad gy g ol o bl sl sgg
S (Swad w0lo cpogy o .P=+/-0 m=A x=:/fYV)
S 9 B G oS S pea (e G )l
n=A ‘I‘:~/F’\)g~|5‘_é..\..a5‘(PS'/'& n=A r=- /}\Y)

M S99 s.;‘ O Lol il S99 (PS‘/‘&

P>/-dn=Aa=-/f9) S 6)|.>‘5:_M
oolaiwl Jiiuwe sladiges t-test I slaaSgs calizeo (glosiomd
Dibce Do opl 4 odel Cands @l ole Sloje 0 g8 S
Ot P20 &= SVFEY-YV/FR) cils 099 (5,0 s oglis

Sliand g aiwy o Mg 5 Cd .« As Fe Cu Zn ol oz
£ = VVVEYARY) Cbls sy o fosins ol )5S

@Ay b U5 o a8 18 ey Sjee e il
O bl coin Feog Mg olils lie Vg 1 Jolar
5 il bglaSss Ho @bz sbcwnd o e
2 807 Glime (S S oiyn Cd g Ag o3l oS>
Fol dsher @ argi banil oo glasSys Giline slacend
3 Slgwy 5o ole Slsye o Slls mezd (e g Gyl
WA PV /o) Mg 4 by cuin Js oS
2 PSS S IVE ) Ag g (S22 (39 005 2 59,5
Fe @ bgye o ped ol o 5 oog (23 (39 p5
Ag g (S5 0y S 2 pSeSes NOTOEATY/- )
9 e el (S5 0jg 05 2 0595 e ITEA )
Jol ol )0 Slgw; )0 ole oty LS gz (S
039 05 2 P9 See OV - AVAY/ ) Mg & gy o o
29035 (S (jg 5 p 05 9,See e ITEA [ ) Ag g (S5
2 oS Sen YA AT/ +) Mg & gy asi s g oS
039 £ p peSes SeIVEA ) Ag g (SaS 0y S
1 oo 8l s 45 I3 mans e yieS 5 iy ] (S
Mg a bgye iy Jol oSl o (b Gl
Selebtelo) AZ 5 G g a5 ,See VEACVEPAY/- )
Mg a5 g yo i 5 pgo o] ) 5 009 (id 2 )5 5,500
Sefedkele ) Ag 5 Gid g pSasSee VFAA-EVAY/- )
3 Ol pea (S g (e Sl G )5S
@ bgye oy Jol oSyl jo xaw sll o ole g
el bkl ) A 5 iy oS ssSee V) -YYESYY/--) Mg
Mg & bgrpe o pgs ol )3 5 039 (R 2 05 5,500
Sefedtele) A 5 Gl p pSesSee VAYSEAVY/- )
o Lol 55 ey, g Olge ;5 &5 polailen g (i 0 59,50e
calil g s slaSodll 92y o Jol oliml w
5 e Lol 02 00t 435,515 40 03g)T olSim] (lgins losilony
LS a5 0o 5 astine Jaius t-test plol g baosls o)y
92l 50 S O3l gaod 1 olSil 90 e (6l ine
& =Y 18Y) oo dloye 0 islesl o)90 slaglaasge
(P20 d=-Y/- Y= [YA) uilsi 3525 olo cpogs § (P20
o] 4 e g0 ol j3 O ;0 AS (e &5 Wiz j0
S Shge, 3y90 0 Ll (¥ Jodz) oy i s
5o > Mg g Fe Jols olils (2p peas G s)lo s
£== DIVV-FIFE) Cetls ogzg olo Cyags 5 olope 5o olSiny]
2 Ol ez o g yloisine NS jshaican (P<-/+D

\Y


www.SID.ir

g pd 8l 59 G SIBI 5 A s paaS Glhae (s

OoKan 5 uly plal

Sran iS5 Jsb 5 AZ 5 Pb Cd Bl gazs oy ol
P feba = VN2 IYY) 00 052 (60 gire Cuiie

Gl skaliwl 5 Jpad plorer Sl owyn Gl
plsl Jad 95 5 ol g5 )3 (o)l paiges (Dl raxs
Sl e sl abb g (bl IUT Calply 28l
2ol Jele Gl oKl adlllas 5 ()l pdiges Joad
2 Al el Gas o5 leiend o OlHE gea Dl s
Ol (Fr aexS 0 Gyl paiged ol g Jad S oo
S| Jgad gl Fe b mli ol Loluly og o sine
(P<-1+0 A=Y F=F/51) ol olis o sixe

9 Py ng 5 Mg 9 As ul)ls 2o O P<Le b
SYANE) clle vy gyl s gl L0168 (slpsend
onl s oael Casas s ole egy yo (PSH/ <0 &= - YUY
wg ;o Mg 9 Cd Fe As Zn ol oz cpo 1990 & g0
EV-AYYIEY) clls 0529 (5 lo sme Oglad )5 Sliand 5
5 Cd . Fe .Cu.As Zn ol g oy (P<e/-0 = -
S¢>g 6)|\)‘54A U9Lﬂ..\ ‘5.&)‘; 6[.@(\..0..“:‘3 g9 dwgy 4O Mg
2 Pb 3 mazs o (P<e/00 = SVVFE-AVY) clls
P 0 d=- VIV PF) csls
i 5 s L logleiSs Jsb Bl oy 1
olid Jolo az a5 al oolaiwl (aa pm (Siwon o931 3



www.SID.ir

\V/\ﬂ QLL.‘QL'S At éJLA.J.:b w&JJ dLa.u

Gosla cwy buas walilias

ol 5355 b sl 53 (PPD) 2 52 p 55 Sen) hlidin polis gz Ol e Glons 1 £) (il ¥ Ut

(\YAA Ol 9 C}L’...ab")

Cu Ag Pb Zn | Fe As Cd | Mg | o054 s0i olKoms / Juad
Ve oY | <avo | <oV | <eseo | <Y | /oeEe A | <eseo | <ag0 Jl oKl Olenss
WARE=2S B IRSVAV-B IR SVATIN AR SVRY-N I T IV P AV IRV Y-S IRV £33 ol Ol
Ve Y | <oz | < | <egeo | Ve | AR e | <agvo | <igo Jsl oV Ol
VY | <egeo | <o | ez | Ve | Ak | <ageo | <o 093 oyl Olina s

(Under Detection Limit) Leuais aa 53 <

35 33 Sligmy 5 (PPM) K5 035 08 5 ¢85 Kot) Alisin s g Ol e Glors Sl ) Silor £ gt

(“‘/\/\ Ql:....AJ 9 Qh'...a\.‘v') e\i‘l.....g"

Cu Ag Pb Zn Fe As Cd Mg 610 paiges ol | Juad
ALY[-F | <e/Y | OEY/Ve | AYER[ee | YYO-ENY e | VEY/ee | <ejd | VYAL 2T Jol ol e
YEEA/A- | <-/¥ | A£F/A- ILES R VOVO-EAYY | AEF/-Y | <e/0 | YVF. Y50 ped oSl sl
FEVYY | <Y | FEY/-- QEVYE | £ IV | QYW | <e/0 | VOV -EYAY Jol ol s
ALY oo | <Y | PEVPe | YAEV/EY | AYVEVYY | ARYVY | <e/b | YYA-EATA p9 oSl s

(65 635 sl 5l il Vsl Gl slaassS
sshied 5 (S e (Sdplie 5 (Sigle b slsgles
P. radiaita 455 aw (V) ail oo loasss ol (Sai; ogeis
ogls § lo,5o slo e ,o S. cucullata 4 B. decussata
425 b aniboed anle g J5 50 jli> 5 aiS (o0 (Sj (S
Lo 5 0500 (6layta 0 DI o e o5 ol (ol @
S ez 58l o cped 4y el gliss (glanls - I8
Syl Dglas a5 a0 4595 L o glaaSgs ol jo
Ll 5l ogs oo (0,8 03gd] oK) ylgins a5 Jgl olSans)]
G o |y locme M baglaiSys o Sl aess
Jgl ol 952 soogll s 3 cnlpliy ol (LS pgo oSy
slp ST Laid 5 aibood J9uB 9550 p90 ol 4y Cend
arg bl il 90 G gom B Slgesy jo Sl pen
Soop e 4 a5 ol cde ol @ Yot el ol il e
4 wlatdly b Sogll XusSs a4 oSl 93 cnl (o,
G JS 5 Ll wisd it 55 (Hly ool el 5 Slises
a> b 55 (sl 90 p slotend 5 gy ol jo DIl pazs

Olime O yiien ogmy g ol 5o akiws K0S alie sob;

(Under Detection Limit) jasids s 5 <

Sow

.
W3S atie i Sl pexd (o) 5l o
4 A umbonella glaaSgs o5 <l jo Old ez (543!
a>g b .cwl Mg>Fe>Zn>Cu>As>Pb>Cd>Ag & 50
Solen dactylus slaiSss o5 cdl o Ol oz 553Ul &
o e 10 (0 o) o Ken 5 Sacedi axlllas o
ool Mg>Fe>Zn>As>Cu>Pb>Cd>Ag  Lls a5
o Gl alie ook wx U mls cnl a5 0980 a%ie
addlle pl ,o Ao umbonella glaaSgs o5 cdl o i3l
33 6ol S i e bgms ey Y| ol )l il o
Sl el Stie ) dihie johies 5 anle 5 J5
slsslis Jdo Yleiml 55 Sl gess Gle 5o s
;S dactylus slaases |y ool Ll Cans ) Gos 5 laisS
S o ey Ao umbonella o cos iy sles!
9y 2 OVAY) Gaemme (e aslllae olul 5 jshaicen
Pinctada slaslaasgs oy cél ,0 Cd 3 Cue Ni gozs
Ay ol zds o Barbatia decussata 4 radiaita
g CANI>Cu ol sy a0 o o] jo Olils sazs (555!
50 Sl pezs 655Ul 5o Lyigles ol ol caway Ni>Cd>Cu

A%

&


www.SID.ir

g pd 8l 59 G SIBI 5 A s paaS Glhae (s

OoKan 5 uly plal

@ Wy e gazd ol oy il gezs ShlE ()l 5 ol
3k 950 yoble (Slalie Sletdled (Suigln b slajls e
sledled Sl o lase o wlild ool goliél g o Jlle jo
Oes 5 Riba adlas oluly Jio sk sl Sl
so3 o 5o 1, Cul Sglite slagliee LasldiSss (V- +0)
e 3Bl LT Qi e G yiien 45T g ools FoT
als S5 0 @ oo sl SRSl 5 sgzge
g8 &> byl (2l ax S e Lkl s pols
& 0 ot Jolo Wlgioe 405 9500 Sl S
Perna Jule Jlo ol 0il baglaaSes o o Sl
51, ells s Ruditapes philippinarum s 5 viridis
Thalassiosira pseudonana a; ss> 4355 5,50 degilis
(Chong & Wang, 2000) oS o iz Jawse 5l iy

oo B Zn (Y”q) u‘)&.o.b 9 Yap axJlao U’JL'J‘)’
>l o Telescopium telescopium b ,s a5l> (4,165
2l & Coni Gl (@ CEx G0 9 52 O S S
039 PR 2 S eSes VIVIYO) cul an g laise
oweglie 4 Jlasl 4 paze cpl YU bles e o5 (S5
GlaaSgs cpl 1o ek ed Ll 5,165 olKiws jo 09> ge
0is £S5 » pSesSes TVYY) Pb L oty (e gy
adllae cpl 50 odel Cawdy amt @il a5 o s |, (i
polie Gl baglaaSss pu Gl slggend Sl o
Sy o bl Sl 5l alaS a5 wil e ciliie o)l
ool Gy gl 3ok culply s 1) ol paie 4 Jlas]
Sglae slaaSss calize  slpsl S Ql}l.é ] dﬁi”
REIR

S aaz g oo o3l (55lo sine LLS ) &S ‘53[:;3'1 3
syw «(Hédouin et al., 2000) o,ls o459 o glaaSgs ;o
5 o Sl slajls 4 azgi b Gl glaojluil L edao
S o adlal 1 Olls 5l gelate e pae 4 pdaw S
o5 e danlllas ol o Jlis ysley (Hédouin et al., 2006)
ot (Siwon gl aiSss Jsb 5 Ag 5 Pb LCd oljls
Ohes 5 Saeedi dadlae jo Ll .cuils g2y (gl sme
9 Mg Sl masd (o (s o g dlayl) (onis jiiis)
canls 099 o o3lail LS. dactylus slaasgs o Cu
Gafrarium (glaasss ojlasl oo site (Kiwaed S jslaien
P ol edl »0Zn 3 Cd . Cr.Co wlils saxs 5 tumidum

2Bl (o A G 4 bgye (0S5 M 3 Ly je geS
addllas ol aile (oais o) o )Ken g Saeedi aslas o
5 @l woguy 50 OBl rezd syl dbl, S
A laiSes wile bglaaSss ol Ly e bglaases
dge ol LS L g auS o S5 Slhgw, o umbonella
b slaiS s cnl G Npslse Sy ) 095 L3 5,90 2l
) gy 5 2l 50 05250 i3l (s iz )0 (i Sy
PR Slgw, WS o ez 095 G )0 alie Sl L
Salomons et al., ) sws cilisee Glls uslail sls 4 sl
5 il sl Gl Slgw, 5o pole gaxd calply (1987
i colie (2by0 el DI gexd Cundg (o) p
S aibie (Sogfl U5 Sl aieer Slgw, Ul
o Bpeo & obsl ;I (Hédouin et al.,, 2009)
O 3 |y (S e Sl gy isi 5 (e ogas
dalllas o (T sleasls lsin Wil 5l olgige il 055
Hédouin et ) oges Lo sloosliinl Joxe sla Sogll
[, Pb 38 slaaSgs oplaS opl 4 axg5 b oplpls @l 2009
oy )0 38 (nl @ex Gl 9 W30 mead 953 Ay o
ol wmg e cel gin Ol 5 G, 4 Cens
ssbied Wl ;a3 P 5l (gl Wil e asladS s
&S Sl i ey slgend 0 Zn g Ag Lu Slpls e
253, hyme SISl s (aSLE Wl e oo
S, slaaSes (eais i) o,Sen 5 Saeedi adllae
sty 2l lgie Zn 9 Pb Fe «Cu ol3ls sl dactylus
I, bilaSss cpul olg oo mls cpl 4 aze b ol aslis
b Cendy adlas gl b Sl slbauslS lge
oHSen g Bilos wladllae ;o 090 eoliiwl dibie Sogll
de Mora 4 Corbicula fluminea slasSqs g, » (Y43A)
Saccostrea  slaglaaSss 59, » (V- F) oKen o
,Zn 4 Cu olylé ~oxs Pinctada radiata 5 cucullata
ALl a el nl g (O] 5 ogm)) e I ey ]
b o lizle o aa)¥ Lole 3l pae g0 ol &5 ol
Lippard ) axciws pobawgen ol oty oflie g loow ]
o) %en 5 Saeedi axlllas yululy jelaian (& Berg, 1994
S. 5 S.dactylus o olo gl aaSgo (oois ,iiie)
Oliee anib oo O yzlae W3l 5w Sl a5 cucullata

Oiule;l 8,50 (glaiS 50 40 .l o Ll Ll oy ;0 Zn 4 Cu

&

YA


www.SID.ir

\V/\ﬂ QLL.‘...?L'S At éJLA.J.:b w&JJ dLa.u

Gosla o)y bains wolilad

&2 50 sl (nl Jouzr (nl ek il 3l (pl jo I3l
5 Job) @bl sloslss I el abide Jelge 4y Sl
5 Sl lesdlad DIt g slasss slesgles (abdliz o0
@ arg b jshien o)l (S 3ble (ol jo OllE pen
aillls 3,90 ailaie gy 3 I3 gord i £ s
I3l g ol 0> ez e 51 (el ity gl L)
o> B Cd 38 6l Jg 58S (Bowen, 1979) Slgw, 5o
@ Cad pol addlhs o Ol o Ol peas allee YL
Wil a8 o lealliw; wl a> 5 Ko Slallls
Pb ;18 xezs 5 jehaies (Gardiner & Mance, 1984)
Ohen g Saeedi v,y Gilae asdllae ol o Slgw, 5o
Sype ddlaie STxal s 4 Yol a5 odgy (o0l yiiie)

Lol axdlas

oS (V8 o Ken g Hédouin lawg asas slisalls
ot 514iS 33 pl o3l b A aoss (Al 3 o
2 CU pez o 50 (VR9A) e o Bilos el e
Aols )15 Catte S Sl o3lail b C. fluminea
Wiilige G St o Sl 255 ol L beglaaSss
B S Ol o 53 i Gl S nlnle
Ailosls mezt 35 a0 | Ll 5 wilazsls
o baglaisys o Glise jolic goad @ bgipe O Jouxr
laaSss Joazr ol @ azgi b ool Sglite 3bls 5 Lo jpiS
Olie S yiine ablaie o 3l S. dactylus 4 A. umbonella
wlie 45 Wlosls gazs 355 o |y Sl Gliee 51 polie
5 Ruditapes decussates slaglaasgs o Slls aazs
Gabr & ) cusl yas ;0 0341 ailae o Venrupis pullastra
g bB pezs Sibles wilgs ooyl oyl (Gab-Alla, 2008

it gl e Hs agladS 9o o S 0y 6\.’.;.0,355.1.“:550,.0\:&@.",6&% 0 Jyd>

ot Cu Ag Pb [ Zn Fe As Cd O 45

Etim et al., 1991 — — Y=Y AT-AVY — — A=A 4 s Egeria radiata
Bilos et al., 1998 Y4-AQ — — VAT V-1 /0 2 /0-Y 515, Corbicula fluminea
de Mora et al., A-Yo ¥ \/g 4 o\v Vol VA ks Circentia callipyga
2004
de Moraet al., R %Y _— DA 2TVa AR K _— _—_ q-YY Olas Saccostrea
2004 cucullata
de Mora et al., ¢ — At iYo — — 1 bl Saccostrea
2004 cucullata
de Mora et al., 0-\V _— A=Y Voa-\ive _— — Y-t bl Pinctada radiata
2004
de Mora et al., Y-t -— Nigt N ISALE — — § e Pinctada radiata
2004
Sidoumou et al., V-A _— _— ey _— _— YA I Perna perna
2006
Sidoumou et al., A% _— _— YYY. — — v I Crassostrea gasar
2006
Gabr & Gab-Alla, i _— \0/0 Vo1 41 _— £/0 Joo Ruditapes
2008 decussatus
Gabr & Gab-Alla, \d _— \A/6 lat VA4 — q s Venrupis pullastra
2008
Metian et al., £ o/r-0 _— VA=A YYV-YAQ £0-AY \-Y/0 Lisls Comptopallium
2008 radula
Hédouin et al., Y-\v \-vY — AVAA-AYANY —_— YY-vv \-Y LS Isognomon
2009 isognomon
Hédouin et al., vy DA — 0\-\o0¢ _— YV-££ ARy Ll Gafrarium tumidum
2009
Saeedi et al., \YoY . A i-v 7ao9Y YV VAAR Yooty \-Y R Solen dactylus
unpublished

ol aslllas V77 ARTYAS V¥ AR YeeNoes | oaoyy \-¥ RN Amiantis

umbonella

" E


www.SID.ir

g p0b @8l 5o G S5l 51 (A s pesd Glhae (o0

OoKan 5 uly plal

(padeds A 5 %) s gla) 528 55 O 5 Slguy 3 p 5l 5 o oz Oljs 1 Vst

o cd Pb 8 3183wl o eans |
et sl
Bowen, 1979 AR V4 Slgasy 10 Sl3ld rozs al o> Jlax e
ROMPE, 1999 V/Yo Yo S Jois Syl J>lsw RSA
ROMPE, 1999 /e AR Cp eo0yB s
De Mora et al., 2004 Y=Y +/Y0-44 Oles 6byd 5 )bz
Pourang et al., 2005 /A4 4+/8V ol s Jless clpsond
Saeedi et al., Unpublished *i/0 8-V oo mds Jles slosond
ol andllas *e/0e 0-4 o mds Jles slprond
o
Gardiner and Mance, 1984 0 YY o kel sl MPL
Pourang et al., 2005 Y 0 ANZECC lual,
Pourang et al., 2005 /88 YA/ ol Jled slptand
Saeedi et al., Unpublished JAY AR o) mds Jles slgiond
ol anlllas o 0y ozl Jles sy

ROPME: Regional Organization for the Protection of the Marine Environment

MPL: Maximum Permissible Levels

ANZECC: Australian Water Quality Guidelines for Fresh and Marine Waters, Australian and New Zealand Environment and

Conservation Council (ANZECC)

Asiatic clam (Corbicula fluminea) after heavy metals
exposure. Aquatic Toxicology, 67:374-357.
2-Bilos, C., Colombo, J.C. and Presa, M.J.R., 1998.
Trace metals in suspend particles, sediments and Asiatic
clams (Corbicula fluminea) of the Rio de La Plata
Estuary, Argentina. Environmental Pollution, 99:1-11.
3-Bosch, D., Dance P., Moolenbeek, R. and
Oliver, G., 1995. Sea shells of eastern Arabia.
Dubai: Motative Publishing, Dubai, pp.196-252.
4-Bowen, H.J.M., 1979. Environmental chemistry of
the elements. Academic Press, London, UK. 333P.
5-Chen, C.V., Kao, C.M., Chen, C.F. and Dong,
C.D., 2007. Distribution and accumulation of
heavy metals in the sediments of Kaohsiung
Harbor, Taiwan. Chemosphere, 66:1431-1440.
6-Chong, K. and Wang, W.X., 2000. Bioavail-ability
of sediment-bound Cd, Cr and Zn to the green mussel
Perna viridis and the Manila clam Ruditapes
philippinarum. Experimental Marine Biology and
Ecology, 255:75-92.

(Under Detection Limit) jaseis o> 55 *

s 00 ol (sle )9S (0585 5l (o olpl & glxl )
ez gble o Sl gladld 5 Slxls 5 jga> jshaies
Swl 5 e Sl g b G Sl Candy om0
Syl Bbla ol jo cblas Cy poe g Cuwjlase (ol (sladel
0ki; Shdgzge | lyices sl cnl 3 wdlios il izt g p3¥
oslizl e el faiar 3olie el oSl (slacsiSss aile
sloace (85 a5 g LS <8 b sl ol ol 4l e
258 g goladl g dame sy iz

iyl g S0

Aages ol siws) pole caSiils o sz o Sen alS
ly ool 5 G008 Zales b (nl (o lacules o s
dnge 0 Cowpole wiige Bl Gl jshaten g )l
20 65ea Jda ol (Same dlge (65909 abpiny liios
prleiigr (S10)08 5 ST ladigas DI o

ras
1-Archard, M., Baudrimont, M., Boudou, A. and

Bourdineaudt, J.P., 2004.

multixenobiotic resistance protein (MXR) in the

Induction of a

&

Yo


www.SID.ir

\V/\ﬂ L)‘:\.ua.:\t\ At éJLA.J.:b w&JJ dLa.u

Gosla cwy buas walilias

7-de Mora, S., Fowler, S.W., Wyse, E. and Azemard,
S., 2004. Distribution of heavy metals in marine
bivalves, fish and coastal sediments in the Persian Gulf
and Gulf of the Oman. Marine Pollution Bulletin,
49:410-424.
8-Etim, L., Akpan, E.R. and Muller, P., 1991.
Temporal trends in heavy metal concentrations in the
clam Egeria radiate (Bivalvia: Tellinacea: Donacidae)
from the Cross River, Nigeria. Hydrobiologia,
24(4):327-333.
9-Gabr, H.R. and Gab-Alla, A.A-F.A., 2008. Effects
of transplantation on heavy metal concentration in
commercial clams of Lake Timsah, Suez Canal, Egypt.
Oceanologia, 50(1):83-93.
10-Gardiner, J. and Mance, G., 1984. Water Quality
Standards Arising from European Community
Directives, Water Research Center, No. 204.
11-Hédouin, L., Metian, M., Teyssie, J.L., Fowler,
S.W., Fichez, R. and Warnau, M., 2006.
Allometric relationships in the bioconcentration of
heavy metals by the edible clam (Gafrarium
tumidum). Science of the Total Environment,
366:154-163.
12-Hédouin, L., Bustamante, P., Churlaud, C.,
Pringault, O., Fichez, R. and Warnau, M., 2009.
Trends in concentrations of selected metalloid and
metals in two bivalves from the coral reefs in the SW
Lagoon of New Caledonia. Ecotoxicology and
Environmental Safety, 72:372-381.
13-Lippard, S.J. and Berg, J.M., 1994. Principles
of bioinorganic chemistry, University Science
Books, Mill Valley, CA, U.S.A.
14-Lu, X.Q., Werner, 1. and Young, T.M., 2005.
Geochemistry and bioavalability of metals in
sediments from northern San Francisco Bay.
Environmental International, 31:593-602.
15-Maanan, M., 2008. Heavy metal concentrations
in marine mollusks from the Maroccan coastal
region. Environmental Pollution, 153:176-183.
16-Metian, M., Bustamante, P., Hédouin, L. and
Warnau, M., 2008. Accumulation of nine metals
and one metalloid in the tropical scallop
Comptopallium radula from coral reefs in New
Caledonia. Environmental pollution, 152:543-552.

Y

17-Pourang, N., Nikouyan, A. and Dennis, H., 2005.
Trace element concentrations in fish, surficial
sediments and water from northern part of the
Persian Gulf. Environmental Monitoring and
Assessment, 109:293-316.

18-Riba, I., Blasco, J., Tenorio, J.N., Gonzalez de
Canales, MLL. and Delvalls, T. A., 2005. Heavy
metal bioavailability and effects: 1I Histopathology
bioaccumulation relationships caused by mining
activities in the Gulf of Cadiz (SW, Spain).
Chemosphere, 58:671-682.

19-Romeo, M., 2006. Heavy metal concentrations
in mollusks from the Senegal Coast. Environ-
mental International. 32:384-387.

20-ROPME, 1999. Regional Report of the State of the
Marine Environment. Regional Organization for the
Protection of the Marine Environment (ROPME),
Kuwait, 220P.

21-Saeedi, H., Ashja Ardalan, A., Kamrani, E.
and Kiabi, B., 2010. Reproduction, growth and
production in Amiantis umbonella (Lamarck,
1818) (Bivalvia: Veneridae) in the northern coast
of the Persian Gulf, Bandar Abbas, Iran. Journal
of Marine Biological Association of the United
Kingdom. 90(4):711-718.

22-Saeedi, H., Ashja Ardalan, A., Zibaseresht, R. and
Kiabi, B. Metal concentrations in razor clam Solen
dactylus (Von Cosel, 1989) (Bivalvia: Solenidae),
sediments and water in northern Persian Gulf, Iran.
Iranian Journal of Fisheries Sciences (in Perss).

23-Salomons, W., de Rooij, N.M., Derdijk, H. and Bril,
J., 1987. Sediments as a source for contaminants?
Hydrobiologia, 149:13-30.

24-Sidoumou, Z., Gnassia-Barelli, M., Siau, Y.,
Morton, V. and Roméo, M., 2006. Heavy metal
concentrations in molluscs from the Senegal coast.
Environmental International, 32:384-387.

25-Yap, C.K., Noorhaidah, A., Azkan, A., Azwady,
A.AN,, Ismail, A., Ismail, A.R., Siraj, S.S. and
Tan S.G., 2009. Telescopium telescopium as
potential biomonitors of Cu, Zn and Pb for the tropical
intertidal area. Ecotoxicology and Environmental
Safety, 72:496-506.

&


www.SID.ir

g p0b @8l 5o G S5l 51 (A s pesd Glhae (o0 OlSea 5 ol plaly

Accumulation of some heavy metals in soft tissue and shell of
edible bivalve Amiantis umbonella (Lamarck, 1818) in
Bandar Abbas coast, the Persian Gulf
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Abstract

Edible clam Amiantis umbonella inhabits sandy-muddy coast in Bandar Abbas, northern
Persian Gulf,. In this study specimens of this clam (240 specimens), water (12 samples) and
sediment (12 samples) in summer and winter along two stations (first station, Park-e-Qadir,
56° 20 E and 27° 11’ N and second station, Nakhl-e-Nakhoda, 56° 23'E and 27° 10’ N) were
collected from Golshahr coast of Bandar Abbas. The concentrations of 8 metals (Fe, Mg, Zn,
Pb, Cd, Ag, As and Cu) in different parts of clam’s body, coastal water and sediment were
determined. Regarding a few information on metal concentration in macro-benthic animals in
this area, this study can be first provides report of metal concentration in this clam. There
were no significant relationships between different stations and different seasons (P>0.05).
The maximum and the minimum metal concentrations in clams were belonged to Mg
(100007823 pgg'drywt) and Ag (<0.3+0.00 pgg ™ drywt), respectively. Mg and Ag had the
maximum and minimum concentrations in clam, water and sediment. There was a significant
relationship between metal concentration in clam, coastal water and sediment (P<0.05). There
was also a significant positive correlation between clam’s length and the concentrations of
Cd, Pb and Ag (P<0.05). According to the high metal concentration in different parts of
clam’s body, this clam can be introduced as a bioandicator for As, Pb, Cu, Ag and Zn.
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