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Introduction: The use of bivalves as bioindicator species to assess marine environmental
pollution has always been of interest to researchers.

Materials & Methods: In this study, the accumulation of heavy metals of copper, nickel
and cadmium in the soft tissue of rocky oyster (Saccostrea cucullata) during the two seasons
of autumn 2020 and spring 2021 in 4 stations of Gowatr, Beris, Ramin and Tis on the
northern shores of Makoran Sea was investigated. After sampling and separating of soft
tissue, according to standard instructions, it was dried, weighed and chemically digested,
and the concentration of metals was determined by atomic absorption spectrometry.
Results: According to the results, in both autumn and spring, the accumulation pattern was
copper <nickel <cadmium, and a significant difference was observed between the seasons
(p<0.05). In autumn, among the stations, the highest value was for copper metal, Gowatr
(268.48+61.42), nickel ramin pier (9.06+0.75) and cadmium tis pier (0.182+0.09 pg/g dry
weight) also in spring, for Ramin copper metal (229.82+49.19) for nickel goiter metal
(14.72+4.21) and for cadmium metal (0.095+0.002 pg/g dry weight) The highest values
were recorded. There was a significant difference between stations in each season (p<0.05).
Copper metal has always had the highest accumulation in soft tissue due to its necessity.
Conclusion: Compared to international standard FAO, nickel metal had a higher
concentration, which due to the lack of related industries in the study area, the natural origin
can be the main reason for its existence.

* Corresponding Author’s email: loghmani.mehran@gmail.com
Received: 24 June 2021; Reviewed: 28 July 2021; Revised: 1 October 2021; Accepted: 1 November 2021
(DOI): 10.22034/AEJ.2021.311057.2666



Journal of Animal Environment, Vol. 14, No. 1, Spring 2022 Ve Ll ) aslad A E e ol crnylaias cale doliliad

b g 3 dlo

S10 550y g 0 3 CEL 4Oyl O IS (St ) 20T (595U (w5 3

ol 550 sb 40 Jlows J>1gw 40 (Saccostrea cucullata)

Tl Gl g0 (oA 95 5 9 i (raculs

ol olpls Llpls Dl psle 5 s 5iloa ol&ils ( plyu psle suSiiils Lo peuliboius s 65,8

oS>

* ¢

S Qbais

52,50 0 3an 2y gy Jaoen (G ST L3 g ) pa L (6 S ) ey e glaiS 53 ) eolin taadia
ol 03 g pulilioes

(Saccostrea cucullata) glo e gl p 5 <3 3 p edlS™ 5 S0 ¢ e RSO LS ) oo e o) )31 gy 9 3 g
27 2050 DS Sy S Sl g3 e 5 ey bt A Sl £ 3 Ve Jle 5 VYRRl Jasd 55 (b
5 e piah 5 255 (oS sy 6,10kl (s Janl ) s el g Bl (g3 sed I 5 ()10 280 905 ) g 235 1B
33 5 s Varian Spectr AAYY + ol oo ol&aws SaSTe ol 5l e lals

Ao O ¢ gud 5 0251 50028 > Y > pun @ poty oz 655 gt 5 sy Jod 50 2 0 ls Gib il
J YTV EEA£Y) 318 Al s 5 ol slie o YU ool o 3 5wl Juad 45 (P<+/+0) b odaline
o B Sl Jud g 5 (S 039 08 2 0 S s Sen INAYE ]2 8) s Sl 5003187 5 (821214 /V0) s S
003 05 eSS s [eq0x ] aY) ppaslS s )y s (VEIVYEEYN) S USG5l o (YYA/AYEE4/V4) e
o Fo (P 1 0) db el (gl gme 3N Juab b > D3 e i ) ol gles 3 8 e s o (ST
el 2Bl |y 05 Bl 5 me ol ses 2 SV ) 5em 35 (6550 S

Lo p o 3929 pde 4 a5 b a5 s o 5VG e S 5l s FAO gl 3 bl b anglie 53 36,8 40 g oy

A ol ol ol b 5 g rebs slice candllan 5 50 alhais 4

|
xS 3l
Saccostrea cucullata

ol

Y#o loghmani.mehran@gmail.com :J gics suics g (Suig iSI ey

VEer LT Y toBoady OB Ve e A sl B Vs slase Vgl B AN E e 55 Y redb e )l
(DOI): 10.22034/AEJ.2021.311057.2666


mailto:loghmani.mehran@gmail.com

Firuzkuhi and Loghmani

ol J 0 S0 glac] b @ 5 b lacley ool
OlSe cdgdl il (Srboga 5o 5198 gl (A) cl il
A Gl cote (S585) me ddlllas 090 dalaie Cewo¥Yl o
3l FlF s 4 OMSsal dilsog, s,k 1) S Sl
Dhrgn Blieg)lhe (sila IS dilaie iz iz e WIS o0
Olyeds algi o a5 315 0929 JIsS @l Jobo )0 5Ke 5 2l
o3 5 bt ¥ 39 A5 Ja (e 1315 ol o5all ailas
Keshavarzi .aicws o ,Se Jlods J>lgw soloo jolo o ites )|
2 oS I3l (Sogll ol e o5 W8S ol plfSen
5 5o byl S S g Slpeni b a0 g ()
35 () el b jgliss Glaodols alss o sblis onl 4o SasS
15 oS Sl mas ol 0yl sud plxil wlidllaa b LLs)|
o oSl ,0 ) Sen g Abkenar « g5 o S. cucullata il
Shakouri «(V V) o8 0,32 ;0 Sen g Nourozifard «(\ - ) 155
Jolaw jo K ¢ Delshab (V\Y) jlpl> zds o Gheytasi g
Sgeio il (VF) a8 jos jo ol Sen g BaniAmam (V) a4 gluc
Wgy s py il o il Il aens e clalllae ol 5o
asdllas ;5 s I )13 o) 29590 Dglite (boolSiiusl 5 Jguad )
bl Sy buzmo o (Sogll b Coenl 4 295 b 1yl
9 b0 IS5 5 e cpgradls 5B e gec Gl Dl kS (o 2
2 (o0 Sl gl (G o) OIS0 Jlods g jo Jad

o 009 d,\.a.?u sl )‘ Sgwy 9 )’“"‘“'15‘ f’)" USL\

Rl gy 9 alge

S sl s OFAR LD 5l Jadso (s ls paiged
Jolg o ol Sz lopeo oo 5 3z ol 51 OF
Golin 45 s 5 Gy st 15 Jald oS sl Sl
B Djge Wil mre b @3bo 5 ShriS ()l
30 Sl oas oald lid N Jgaz 9V USG50 o] Cosdse
I o 3 sl sl JaS aigai Vo ol o 5l b o
oBiglejlas (V0) Lo ol b Buo gy Sligesy 9 5 (soiiincds
o oBgle3T yo il Jl & jog sl egaste Byl o
S Ceomnd (60Yg8 SoLl5 5l solaiwl b idiges o (6 0gm )
Chle Jiomis oo g w5 gyl gl oy 2l g 5k slaisss
ooy 50 (V) wals (g 1oaSS ol F il axy0 -V o sloo jol5ls
bee glos 30 (38,513 5 plosd 5l o e S8l S (o
4 oy Glp oS le a0 Ve sles jo cele YT Gusyy
Aad Sas g S 8 gl olfiws yo il

\i22

Ll g oA S5 g 58

dadda

orin dnsl slo Al s (52 S larne So)]

ailssg, M6 29,5 5 )lme Baybo ) 5 G (S 18 ol
2l oo 5 Wl oo S (2l yd SloptusST 4 S92 Slige, b
Sy S ) s rers 4 Az L aS anl mexs by of o
05 s cale b s> ool e jo bl cilize slaplail (o
aile oldé ooy Gk ) Gladl Cedle wilgs co ol yo
5 () S wagiesgll (Shss bl Koo g ob,edands pas
oot S s bawgs Congonns 5 (ool 3 sla L
009 42378 Byt iz g e 50 (e 5 5 B wle
Ol ol 50 0SS 5 ppe (e S E9d50 S 4
LSJLQ‘J@}LMJ Lf’)’dﬁ“‘\m Lm..\,.a\/'l Glfu.]a.l.c (Y) Sl o..\.MJJJA.u
oolainl 050 (21AE Blge slilagy Olyble Sbj)l e a5 aiis
Bl Ol 6550 Hebas diien cul (Sow ol W8 o )8
@ axgi bojg el (1) 0SS uSaie 1) (SThe5 slvoan VT clale
oolazl olidlay e Slusl slocdled 5 (g5,9liS (auliodnugs
Lo 1o gows S8 51 g0l olawy 5 ol ool S 3L 5
s o la] (ax pezs goda Jdods aSwigd oo ol Sb o
2 oolladl 55t (B ey calise sladisS o o34 s3]
Sloydro yiagl (V) ol Hludl asile lagyl B 0S 'S pas g o]
Sy Gl b 25158 (S|t sledas )by <5
sebar (Jobo bl 0 ppe (2136 0ole Sy lyiear g 39 o0
SIS 2kt (g Jodoar b sl (F) 9580 S pan 00 1S
PRSP ESy PR PV 4 IO VRN SR PR COWICH [ E RS SN
o S8 (nl K08 (bjs Slogzge sl deab plgreds
Joog oy B,k 51 (@) s Jlasl YL sladss molaw 4 |
O @Y}Jo ‘;)m@ 9 u’_lam Eoia Lyl o LQQT <YL
) oS l3l8 alex 5l ki slaoan¥T (oYU cuslsl LUl
Sl parls GlaisS i nte 97 WSS repa 45 Wl
O] (6999 yrms Slos (S0 (F) Wi o gmine age
e S 5 g ) gl e el g o sys Bk
ol el 55 s oS sla 5t sl B 5 Jor Sl
5 Ol gliwl jo oS dole b 0 a5 luls mds ol
dibie gy Sy Sl oad @ly Glpl (Brbogi ol sl
Jud 5l mlio anwgs ols 18 Sogll ol bl 51 ol olime
el w5 by Ceslame Glooni VT 5l s B e



Journal of Animal Environment, Vol. 14, No. 1, Spring 2022

YY- ool i olfiws 5l oolainl b o)y 090 Sl dadiges
Sy oysS g e JB iz (gl alads piwsVarianSpectrAA
3 eolainl b ezolesys o oolaiwl S5 g pomedls 518 i
o dolie o] Sis ()59 con p diges ol cdale Y ala
Cr=CiV/Im ) adal, :(VA)
@LQA > V oolKiss clale Ci ‘)Jéjo)ye )J.e é.a‘ clbale Cr
X uL?L’J..:‘ S O)9 M ‘().’;._.,Jul:m YO)
YY 453 SPSS l58le 55 51 eolawl b aosls Juloxi ¢ 4y 520
Byl 5 50lS yg0;] 5l oolal b Wosls (yogs Jlo s dal .28 5 plox!
J.:.l?t.’i U}A)T )l ‘Lkoli...m.l‘ O AM..;LQ.A 6‘).: R ss) u.O.:;»...o.w‘
o3litl (S35 903] (1092 SO e D yg0 8 948 oSy il g

N oir 9590 O 033l b 5 eols (pn (Scen g 0

\i'\)L@.}A AJM‘\iJh¢GJ}‘+MJL“mwlLMM

Sbd (Jlod Jolguo 35 (6510 5 diged (GLooliumy! coprlgn 1) JSi
R

axlllo 390 GLrolSum | (o Ldlyrr Conlgo ) Jeuo

390 5 s EXCEI Y-V 0 5l oolainl b e logas coled jo g8 F oLl Jsb Ly e NEI N
) Ya'E Yo NN Flss
&m 51\ E YO%A'N o
@l ¥ Jgoz 5o iglepue pw gl (wioms ;) bl 5. fFTE Yo 18N o)
el 00 ool s b g0 b 10 (glo s yiams] oo o v e SRIIN o

el JS Sl Sl 50 1) (50 sire BV ¢ o] g0
Felly 250 @S5 5bar 0 Sen Jsb yuel)l Olpss b3
ol s (0> 1+ 0) ol Lt olSia] o 45 b 30y Jsb
L et o & o s FIFREAY g 5 il
Sl Sl s sl 0391 SV s Lead/FFEAY S Sl
2 @S5 sbay 09 (Sen sk yielly Olsi b (9 el il S
SYIATEVFIA  Censlongs ol s IS cpaSilio s s g 5 jaly s
bl 5 1, ol S 6ol 05T o, FYNNENY/Y

(P<+/+0) olo s oBis] jo 0 Jad 50 5o 039

5en 6l i ogle ) eoliil b ont Kt (sladiges
e slod )3 gam U= 1re €975 B g wiaus )5 j3g w2l 05
C8l digad 5 ) (gl man 9T plonl gz el (g )loass
(T 5 5o 150) e S il il e Vo Lolyan g o3,
slos yoelis | ks ¢ popas b 42 (gl slaaly) 5l
ol F sl a0 V¥ glos o el ¥ 5 ol )8 il am o ¥
plesl 5l 50l o0ls Lo )8 53Ty g 5 ol yo JulS ean (sl
4 03ind Sl b G 5 0ai)35 (Slo | ladiged cgopul o
&ilwoslal 51 o woles 50 . (VY) o eails, yid oo YO o>

Sl Jolguw 5,10 paigei bl (Hlro Bl il £ (1uSleo) (S. cucullata) glo youo w9l (B ams ) G yiolyly duslio :Y Jous

Jle 9 5l Jhad 99 50 ol S
™ b B
- ~ olSiws | b
(P55 &9 (o o) Job (P55 09 (3o sheo) Job
ALVAESTILE WINETA YV/a£Yyy 2 Al i Flgs

b a a a
OF1AEAY WIS EAS FENEOIY YIfEVY Jpge

b
YYIALYIY oLy 2 \tZiCa N Flay/-v 2 o)
¥ vsin P AR e YY/OEANY ® A\ o

sl (5,18 e 0055 5Lts Glaedls g > 5 (5,0 sme pas saimOHLis Glaed g > Lad g0 40 (455 9 Juad 90 40 Jsb (5ol dnlie %

ey



Firuzkuhi and Loghmani

Oy 3 P18 SrolSinl &5 ols (las (S5 y9a5] ey (<14 0)
il oo (6 0 gme AW )l Ko osl go b

(Y SN o b 5o lls il ks ey o
5 FOglite jnl 4 o hw @eS 5Nl paeesls G o
calizie gloolliml - Eenlosgy (e < 5195 < s p< e &y g0y
dw b el oBsl g P<[00) oog o sme slel DS
ol i g lel ST Gl ome) 5 sty plsS oS
O S sl Jad 5o a5 SleS ol S 58 sl (P<e/-0)
ol g B Bl (e (Jad nl o eos b ) jlade
Dot (S 2075 So- ol (nl 2 g ) S 4 o]
U5 58 a5 ols i (g )lel (ygm3l s < e <t < 1S
5 (P<+1+0) 0397 WoolSis] e yo Jloine s bl BT sl lo
ShIs frey g o g o) an b 515 o] ogdleas
05 ols oLt gl (P<-1+0) sl 03gy o sine el D]
olSiws! 500 51 it ey o] 5o e B Sl gz
439 S oSl ypedy S e o8l
5855 bl o3l @l wilise Sosline sy Jad & cond
Solosire DS (Jad cpl o oSl o aSols las F
(P<1+0) ol 42l 552

Cd .
JYA aC "*
oYY e
«Y
é T aA
% N | aAB b
" I
S |
aA aA 33
oot 1 38 1 o
| [} 3
Pl o ) -

pamosls H6 Cale (Hliro Bl puilE) puSiloo duglio ¥ JSCi
it Jguad g Boluw | (w50 (S (39 055 3 0559 ySao)

Boy> 9 Jyad G Sl s DS pac sdimslis (S oS plips By,
Al oo Loliw] s (5 )ld s BN pae oaimoLis «F 5 plen

Y&A

Ll g oA S5 g 58

g gl oy Sl 53 (S I3l o (oI (o
olpls cdale 5168 o) jo a5 (F o ¥ (Y JIKaD ol oylias ol
0392 sy Jad 5l YL USG5 58 sy Sl Jad )3 poedlS g e
T?l\/&i?\/f) o A .]05;)4 clale UJ]JYL) soLil.w.i‘ UJ‘ B |
& 053l @S sl 03g 5ly 50 5 (S5 (35 5 0 055,50
Jad 90 o 8 Lo paedls 518 51 fas aS ol lias s
é.o.?u =R oml )d .(p<~/*())43|o.>53 Lg)‘éwdb‘ 6l)‘é
Sy et 1 Sl b 3 p3eadlS sty USG5 5 on i
b e @ bgrpe cod jay olils cdale Glie 00 508 5 00 5YL
ool 0093 3ol ;0 90 o o[ YEe /e oV | paeolS 5 FT/IVALYV/A
ool B fad 55 50 DI r (g )bl y505T (sl 2 omizen
Ol3l8 mez iymny ousl jo P>/ 0) cudld 0929 (5,10 Sxe
9 0% Ol 5l Soie jmb Jad 0 e 2 SS9 poeslS
55 595 YYVALFAN L e & b ye 515 lade 0 3L
s a e Jead po LBle olSiin] g0 OS5 45 00 S (58
Iy cdale cp 508 /oY [o oV b pgesls o] pl 5o )
5 e o 1y 5l e S 5 lal aesl 0 lo Juad g0 o
cdale (s oSl jo (P<+/+0) olo lid Jead o 0 IS5
9 )k 3 Soe sl Jhad 50 o S paeedlS g USG5 I3l
AVYVESIQ) e 4y bogy e slacdale -y YL ol ol ailon
5 oy o) ailen (Jg 009 (S22 039 £ 2 0595
b e Jad g jlade cnl igmp g Sl Slaoliia] S,
3 Hlee Jad jo ), jlade fp SeS /e 0%/ Y L pgredls Lays 5
LS| Jad 90 o a5 0095 (531 g g conl anils oKiig! oyl
P<elob) el ools flas 1y lo sse
alies sbolSin] ;o pamesls jlocdale &lyss vy pals
2 ) s e o (IS8 o ol Gl S s
Sy @025 (B 6o 5 ol ;00 5l St oo oSt
ol Sl )Ll (gl = 1SS e S e S p90
(P<e-0) ol las bolliws! o 1y ()l s OIS 48 LS,
b o o] polie a5 0ls lis (S5 903l mp iz
ua?v.w.a Y JS.M:).) @Luj.:Lw b)‘.) C;J.)wdb‘ L(bali‘.m.ab.lbu
O gl Jad 5o IS 5 sl (S @eaS sl el oud
Y J.i..:) Cenl 09 )"‘;<U’“"‘J<U’“")’<Q“°) O g0 Lﬂbo&.«;‘
Sl sxe Lg)LeT O axlllas oy 90 sloolKiws! o 6)LAIQ9.4)'1
oLiL.Mg“ 3o u».o)ls w)ém s‘)aaqu‘ B .(p>'/'&) slas UL'“"
sy o 58Ul g (F S o0gs WoolKiws] ol 51 5 i 565
Ot 1093 bl el Cesdy G = i e 1S 508
ab oanliv (g le Jixe Lg)La] DS glls calize slaolKs]



Journal of Animal Environment, Vol. 14, No. 1, Spring 2022

B oy b cpdisee (V) Gl po jlows bt L5 5l o]
adale oals ools lis gls ;o a5 g len (V) \.\m)fg‘a).u GJ

Lwyd‘ ‘J‘n)fjoﬂh}.aﬁjojbom“&hp)o u‘)b
3 e Sl Gl Folaw (opbie asal u.,L..;lﬁ g
chaleas’ conloads ly iz e (YY) ail u,Ai,...;uljls -y
ﬁbmom sobay bglaaSss  STes il o K o3
S5 Jolse 5 (Lol (559 das syl g_q]ﬂfm Jolge
oz 58l gl B Lojle 8 (wdss Clble g apluasl dacdly)
Lol soled g Jad g0 2 j0 ol addlas (s O3l
ain a5 jebles el Cawsay poradlS <SS < e O jg0
ool gz ligan Sl (sl |y me 30 (e o5 o S
DA LIS e (S (rents 5 Wipoe 54 it a3
Jo ol osd ady GBgr g Ldl ols caws 5l cel CYLS
)MAJ‘}:‘SA g)‘ Q> ‘wdwdw‘ obléu Las Oladlas
(YY) 098 (5 lemolinl (> g (oDl (sl ogllasl @l 51 59 04
Sl chale v Jol> a5 o Sen o Bani Amam g Lo du e
Pinctada) L«uw)‘jfdwdlacuﬁb )é(ﬁwbwj u)—w)u.ai».m
cdale as ol lis ol adllhae b «(VF) 0g a5 o (radiata
ol ade a5 col Jol> addllas 51 YL jlews (YFD) pouesls 36
Adg 00,5 lo aslllas 0,90 athie jo b mScas YL so s |
asllas b oyl San g Sadeghi g.ios S olpld cdale anlio
(poaolS 5 IS5 om0 o) (e Dl3I8 ke oo e o5 51>
g ot Jad g0 o Callista multiradiata glasSes o 1,
b cdale as ols Hlas «(YF) Wo )8 o, dlld jo5 50 i)
9 5l Jad jo 3B cpl cdale 51 S0l Gl Jad o SO
adllas b Togas lins) had porosls 516 05y yol> addllas jly
Sl Ol Jad o S 3B cdale il Jlgsee ol
L gy ol anll sl 5 e Jod S5 518 ke ) ¥l
ol axlllas b axlllas O.)‘ 30 peedlS o UGS B8 STy (g6l
oS Slpls cdale
Corbicula fluminalis ‘_glwﬁo 30 (S 9 89y cimo pgmadls)
ol ol anlllas b o] anlllas bl auslie g (YO) o)y |,
Gl pol> asllas alice pgrodlS § o wlldcdale Jlgi aS ols
5 ol e adlle il 3 e 58 Sl e
Yvea

e o), Sen g Movahedi .cusls gls> o2

\2’\‘)%.3¢\ éJLmi‘\iJL.u¢6‘)\93Lx@ae‘)l::\A.awlcuuLA§

Ni

1l 0

U5 3B ChlE Glas Slilt) oulibe dwslie F UK
liseo Jguad g olum! (s 5o (SiS (59 p55 2 0559,50)
B> 5 Jgad o logine B pae saimslis (S5 plpa Sy~
A3l oo Lol (558 Sme BB pae snimsjLis «F 5 plipn

T
4

- 4 D>

Cu
"
Ta- v
5 e
Yoo |
aA aA
. e :
ST baA
*
- 18-
-~
\ I 38 28 ¥
¥ - [
° | I

¥ oy )

oo 8 cdild (Glew dlpxilt) uKle dwglic :F S
lisio Jguad g Woluual (rm 5o (S (339 £55 2 0559 540)

B> 5 Jpad o logine B pae saimslai ( Sz plps Sy~
Wil oo Loliws] frm (5 lo gine WS pac saimo LS «F 3 plpn

Sow

L3
sb,yo Jolow ;o Socucullata gl ax g5 LB Ty S
mbybjw‘bb))ww‘fjwu)o g_s"u}"dl“"c
ol b bl 4385 0 e STy Bao O lgieas )] cosal
shls S, cucullata alex 3l ST)e5 sladas .ol caias (),
éo.?(.? )».JLT ‘J,Jo u....o.lbd.: 9 005.3 ‘_,’JMYLJ L;.)La.d‘ 9 @ld.c U"))‘
P sl i Slis Gleea lag] o Kiw wlils
Bao ol GBS G as cwdlw baas gl pods o3 (sleo,g0
u.)d.> C)sl.n.) MLCAJ ] o )LMM) l!bod..uy‘ clale @R 9



Firuzkuhi and Loghmani

ol Ko b ol ardlae wlpld cdalé anglio :Y Jguo
S. cuculata p y cdb 4o yguiS z )l g S50 oot

o Jad il aslllas AYYAY O VAY  +[-0)

Qo0 ] JS-»J pwolf dilio

\ N¥ A4 —_— bl 6;#“*")5 0y >

AR Ye#/-¥ \YAY OY/-Q w.,.";..'éoﬁ}?

'Y YAY/IYA Avd V0¥ Golue J>lu

YA -— FYIAD OIYY 8 0 5>

Y v/ -— \IY 8 0 5> g

Yy YAYID ldiat -— )Le;b C“'l> J=lgws
b Jad pols adlas VDAY Yi#Y LA oo sbye bt ol

oSe sy lad Jolgm

b ol anlae (S ol clile anglie X Joaz o

e 3l clale coel saaslis Sl sl bl 5 S

S 5 cdale Ll o sloyre jtumgl p i Sl )3 poneslS

sty el Cessay FDA 5 FAO WHO (glas st 51 55
20,5 U558 g aloliss USG5 (Sogll Jelge ol

‘;&ﬁl.g‘_gh.éfsé,a)j usb).)u.aiu»u‘)buh.l.cmu.o ¥ Jgos
(55 03939 £55 3 259550 o ) (Sl o, laibewl

P oo P pawosls o lailenl
vy Ve A - WHO
Ty ey 10 Y FAO
Yt ARVIN /A Y FDA
ol asllas YYIv VIY o[eNY -

aS abl so yumiie iz Jouad g ol jo IS5 g pamesls
Ble g Jad 0 dis ad g slds sFll 4 Wl e
A5 5 Oy Sl caS (5 5boas ol o e oSl 52 50 0anyY]
;oyi 5ol (5L g (golio gla glis by oo so 5 Jdoa
Ll o 1 0 0,5 alSll ple Cad 4 6 5YL
0o Wollial 5 Joab plod )5 yiwasl o3 <l 5o jlade o YL
L Sl sleo luilbanl b anslie ;o po IS5 31 ( B8,k 5l .l
ADS (0 uLw.J as 0992 YL: Cnd ol 6)5)..9}».(; dSL).:‘ S99
5 ooy Soliugl jo ohga 38l 4 Bas olaws e
S R = R SO CE V-0 | PR X | DN E PV X
5380 ey diejls Jg ceads S8 3l ey slice sanY]

Al o

YyY-

Ll g oA S5 g 58

Safahieh .og yol> asllas jo 318 g0 ol clale 51 SYL parosls
KW BL |) r:j.».abls 9 U sJS.u Oy s.)‘)b cdale sdbls.«o.ﬁ 9
duglie (YP)&ols |18 o) 9,50 g SOlen roseomaculatus
poedlS g USG5 38 e aS ols lis ol aslllae b aslllas oyl
S Aoml Sl e 8 gz Ll 0y ol aslllas 51 5YL
Sn 2l alho L 35 518 mans 558 5 3 ol Gl
Jedrjlope SBae 0 1y o g e g)S pgredls 5l
(YY) wis)S oy oloY 5 olj9008 li> (Pinctada radiata)
3 YL L pgrasls 516 a5 ol (i g8 e andllan ol dulie
Alavian Petroody asllacl ol dslllos duslio .Cowl pol> aalllas
2 pgedlS g S5 o Sl per gy p 4 oS a4
id 05 <Y jasy yo (S cucullata) slo peo gl p 5 8l
adllae pl poeslS 5 S5 cdale oS olo Hlas (YA) szl
a5 o, g Einollahi Pir aslllas ;o .ol pols asdlas 5l 5YL
Boo p S8l g gy 53 o 5 S (e DI re 55, 2
b (aseie (YY) 09 lealemd> S, cucullata) slo oo gl
(ezed 3 09 Y slew pol adllas aslen e S oliee oS
Sope pol> dalllae b logu> o5 Cdl 50 ue S5 50>
Sloypro yiwssl (S Dl3ls xezs (Gheytasi 4 Shakouri .cuils
auglie a5 (V) Wo,S gy lels zd> ;o 1, (S. cucullata)
S pomedlS 5 e (IS B A s cdale b lis mlbs
el s Comex Gil38l g ul sxis o LiS vs 5 i34l
‘c\) ol 00l 8o 6)l7u aslio U"‘ (;09.” [EPPOw) uLo.C LSL.“)Q 9
o VT jtagsl SlaiSes a5 g9 4 4z b odall a5 (YR
&5 e (09 Yb Y 5 (SG o0 iy 5 39 walsS S5e
plo b alae ;o 5 ail adlaie L3 Sldlas 4 cos o3l
Slalllas b yols asdllas S lpls cdale jo oglas cle bolds
able jo Oglas walize ladisS ( gaio 5 o sl
lacaled g iz ;o Sglaie Loyl dicojlail ¢ ez ey 335
el Sladss Sy dwslio ¥ Jgaz ,0 (V) Conl ¢ alBislos]
addllas b loytro yiwggl 553 40 Ol cdale L b, o ends
S olils cdale a5 ol lid awglie ol ol onls &l Lol
loglas cde sasie Sladlas .asls ciglas K0S b calizee bl
slaoslss Gezpe s Jolse |) Ol S go o
Dglate SISy Sglite sladisS (e 9 Job o 2l

(Yo) wio,S le Sl slacoJleé



Journal of Animal Environment, Vol. 14, No. 1, Spring 2022

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

YY)

radiata) in Langeh port (Persian Gulf), 20th marine industry
conference, Tehran, Marine Engineering Association of
Iran. (In Persian)

Parafkande Haghighi, F., 2000. The methods of aquatics
age determination. Iranian Fisheries Research Organization.
Management of Information Science and International
Relations. 80 p.

Staniskiene, B., Matusevicius, P., Budreckiene, R. and
Skibniewska, K.A., 2006. Distribution of Heavy Metals in
Tissues of Freshwater Fish in Lithuania, Polish Journal of
Environment Study. 15(4): 585-591.

Zhou, J., Ma, D., Pan, J., Nie, W. and Wu, K., 2008.
Application of multivariate statistical approach to identify
heavy metal sources in sediment and waters: a case study in
Yangzhong, China. Environmental Geology. 54: 373-380.
Berman, R.G., 1990. Mixing properties of Ca-Mg-Fe-Mn
garnets. American Mineralogist. 75(3-4): 328-344.

Talebi Matin, M., Shamsaee Mehrjan, M. and
Haghbayan, S., 2013. A comparative study of heavy metal
concentrations of nickel and cadmium in the rock attached
oyster (Saccostrea cucullata) and in sediments at the part of
coastal province of Bushehr (Deir seaport). Journal of
Marine Biology. 5(1): 25-34. (In Persian)

Huanxin, W., Lejun, Z. and Presley, B.J., 2000.
Bioaccumulation of heavy metals in oyster (Crassostrea
virginica) tissue and shell. Environmental Geology. 39(11):
1216-1226.

Rajaram, R., Ganeshkumar, A. and Vinothkannan, A.,
2020. Health risk assessment and bioaccumulation of toxic
metals in commercially important finfish and shellfish
resources collected from Tuticorin coast of Gulf of Mannar,
Southeastern India. Marine Pollution Bulletin. 159: 111469.

Einollahi Pir, F., Safahiyeh, A., Dadollahi Sohrab, A.
and Savari, A., 2012, Accumulation of heavy metals
(copper, lead and nickel) in the sediment and bivalve
Saccostrea cucullata in the intertidal area of Chabahar.
Iranian Journal of Marine Science and Technology. 10(2):
10-25. (In Persian)

Zhao, S., Feng, C., Quan, W., Chen, X., Niu, J. and Shen,
Z., 2012. Role of living environments in the accumulation
characteristics of heavy metals in fishes and crabs in the
Yangtze River Estuary, China. Marine Pollution Bulletin.
64(6): 1163-1171.

Sadeghi, M.S., Sajjadi, N. and Javadian Farzaneh, N.,
2017. Evaluation of heavy metals (Pb, Ni, Cd) in soft tissues
Callista multiradiata in Haleh zone (Hormozgan province).
Iranian Journal of Biological Sciences. 12(3): 1-7. (In
Persian)

Movahedi, H., Fattollahi, M., Pir Ali, E. and Zamani
Ahmad Mahmoudi, R., 2016. The Bivalve Corbicula
fluminalis (Muller, 1774): An Indicator for Heavy Metals
Accumulation in the Habitat of Zayandeh-Roud River.
Journal of Aquatic Ecology. 6(3): 33-44. (In Persian)

Safahieh, A., Habibi, S., Zanosi, H.P. and Fathtabar, M.,
2016. Accumulation of Heavy Metals (Cu, Ni, Pb, Cd) in
the Sediment and Razor Clam, Solen roseomaculatus in the
Shorelines of Bushehr Province. Journal of Oceanography.
7(27): 41-48. (In Persian)

Rajaei, M., Poorbagher, H., Farahmand, H.,
Mortazavi, M.S., Aflaki, F. and Hamidian, A.H., 2015.
Accumulation of Mn, Cd, Cr and Pb in Pinctada radiata
(Bivalvia: Pterioida) in the Hendourabi and Lavan Islands,
the Persian Gulf. Journal of Natural Environment. 68(1):
45-52. (In Persian)

Alavian Petroody, S.S., Hamidian, A.H., Eagderi, S. and
Ashrafi, S., 2015. Investigation on the Concentration of

\E’\JLQ..:&\ é)LM.’Z;&\éJL.ﬂQS)JSL&CHA&iJLjM@lCMBLAQ

10.

11.

12.

13.

14.

il
Rajeshkumar, S. and Li, X., 2018. Bioaccumulation of
heavy metals in fish species from the Meiliang Bay, Taihu
Lake. China. Toxicology reports. 5: 288-295.

Sobihah, N.N., Zaharin, A.A., Nizam, M.K., Juen, L.L.
and Kyoung-Woong, K., 2018. Bioaccumulation of heavy
metals in maricultured fish, Lates calcarifer (Barramudi),
Lutjanus campechanus (red snapper) and Lutjanus griseus
(grey snapper). Chemosphere. 197: 318-324.

Amiard, J.C., Amiard-Triquet, C., Charbonnier, L.,
Mesnil, A., Rainbow, P.S. and Wang, W.X., 2008.
Bioaccessibility of essential and non-essential metals in
commercial shellfish from Western Europe and Asia. Food
and Chemical Toxicology. 46(6): 2010-2022.

Lin, S. and Hsieh, 1.J., 1999. Occurrences of green oyster
and heavy metals contaminant levels in the Sien-San area,
Taiwan. Marine Pollution Bulletin. 38(1): 960-965.

He, M., Ke, CH. Tian, L. and Li, H.B., 2016.
Bioaccessibility and health risk assessment of Cu, Cd, and
Zn in “colored” oysters. Archives of environmental
contamination and toxicology. 70(3): 595-606.

Han, J.L., Pan, X.D., Chen, Q. and Huang, B.F., 2021.
Health risk assessment of heavy metals in marine fish to the
population in Zhejiang, China. Scientific Reports. 11(1):
1-9.

Agah, H., Bastami, K.D. and Fumani, N.S., 2016.
Ecological risk, source and preliminary assessment of
metals in the surface sediments of Chabahar Bay, Oman
Sea. Marine Pollution Bulletin. 107(1): 383-388.

Hosseini, R., Sayadi, M.H., Aazami, J. and
Savabieasfehani, M., 2020. Accumulation and distribution
of microplastics in the sediment and coastal water samples
of Chabahar Bay in the Oman Sea, Iran. Marine Pollution
Bulletin. 160: 111682.

Keshavarzi, B., Ebrahimi, P., Moore, F. and Hamzeh,
M.A., 2013. Geochemistry and distribution of heavy metals
in coastal and marine sediments of Chabahar Bay.
Advanced Applied Geology. 3(7): 74-81. (In Persian)

Abkenar, AM., Yahyavi, M., Esmaeili, M. and
Rombenso, A., 2021. High bioaccumulation factors and
ecological risk index of Cd and Hg in Indian white shrimp,
hooded oyster, brown algae, and Sediment in northern
coasts of the Gulf of Oman before and after a monsoon.
Regional Studies in Marine Science. 41: 101552.
Nourozifard, P., Mortazavi, S., Asad, S. and
Hassanzadeh, N., 2020. Using Saccostrea cucullata as a
biomonitor of heavy metals (Cu, Pb, Zn, Cd, Ni, and Cr) in
water and sediments of Qeshm Island, Persian Gulf.
Ecopersia. 8(3): 181-190.

Shakouri, A. and Gheytasi, H., 2018. Bioaccumulation of
heavy metals in oyster (Saccostrea cucullata) from
Chabahar Bay coast in Oman Sea: Regional, seasonal and
size-dependent variations. Marine Pollution Bulletin. 126:
323-329.

Delshab, H., Farshchi, P., Mohammadi, M. and Moattar,
F., 2017. Assessment of heavy metals contamination and its
effects on oyster (Saccostrea cucullata) biometry
parameters in the Asaluyeh port coasts, Persian Gulf, Iran.
International Journal of Environmental Studies. 74:
1031-1043.

Bani Amam, M., Maschinchian Moradi, A., Mostafavi,
P. and Matinsirat, A., 2017, Investigating the
accumulation of lead and cadmium heavy metals in the
muscle tissue and gonad of the pearl oyster (Pinctada


https://aag.scu.ac.ir/article_11594.html?lang=en
https://aag.scu.ac.ir/article_11594.html?lang=en
https://zisti.varamin.iau.ir/?_action=article&au=681035&_au=mahnaz+sadat++sadeghi&lang=en
https://jne.ut.ac.ir/?_action=article&au=155052&_au=Moein++Rajaei&lang=en
https://jne.ut.ac.ir/?_action=article&au=151209&_au=Hadi++Poorbagher&lang=en
https://jne.ut.ac.ir/?_action=article&au=125927&_au=Hamid++Farahmand&lang=en
https://jne.ut.ac.ir/?_action=article&au=155053&_au=Mohammad+Seddiq++Mortazavi&lang=en
https://jne.ut.ac.ir/?_action=article&au=154795&_au=Fereydoon++Aflaki&lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?_action=article&au=155182&_au=Somayye+Sadat++Alavian+Petroody&lang=en
https://jne.ut.ac.ir/?_action=article&au=126410&_au=Amir+Hossein++Hamidian&lang=en
https://jne.ut.ac.ir/?_action=article&au=151434&_au=Soheil++Eagderi&lang=en

Firuzkuhi and Loghmani

YvYy

29.

30.

31.

32.

33.

34.

Ll g oA S5 g 58

heavy metals Ni, Cd and Pb in different ages bivalve
Saccostrea cucullata and compared with international
standards. Journal of Natural Environment. 68(2): 239-246.
(In Persian)

Sadeghi, P. and Darbazi, M., 2016. Assessment of heavy
metals concentration Cu, Ni and Zn in Acanthopleura
vaillantii in the coast of Chabahar Bay. Journal of Aquatic
Ecology. 6(3): 115-123. (In Persian)

Yilmaz, A.B., Yanar, A. and Alkan, E.N., 2018. Review
of heavy metal accumulation in aquatic environment of
Northern East Mediterrenean Sea part 1l: Some non
essential metals. Pollution. 4(1): 143-181.

Kobkeatthawin, T., Sirivithayapakorn, S., Nitiratsuwan,
T., Muenhor, D., Loh, P.S. and Pradit, S., 2021.
Accumulation of Trace Metal in Sediment and Soft Tissue
of Strombus canarium in a Tropical Remote Island of
Thailand. Journal of Marine Science and Engineering. 9(9):
991.

Kazemi, A., Riyahi Bakhtiari, A.R., Kheirabadi, N.,
Karami, A.M. and Haidari, B., 2013. Survey of heavy
metal accumulation in the rocky oyster (Saccostrea
cucullata) on the southern intertidal coast of Qeshm Island,
Persian Gulf. Journal of Fisheries, Islamic Azad University,
Azadshahr Branch. 7(3): 1-7. (In Persian)

Shulkin, V.M., Presley, B.J. and Kavun, V.1., 2003. Metal
concentrations in mussel Crenomytilus grayanus and oyster
Crassostrea gigas in relation to contamination of ambient
sediments. Environment International. 29(4): 493-502.

Liu, J.H. and Kueh, C.S.W., 2005. Biomonitoring of
heavy metals and trace organics using the intertidal mussel
Perna viridis in Hong Kong coastal waters. Marine
Pollution Bulletin. 51: 857-875.


https://jne.ut.ac.ir/?lang=en

