Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

AV YAV () V 0L 3T ol o g alme

Ol 3l (ol pgs adzxo

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

9L 53 (Ni & V) jasLis l3ls o (TPH) 5 i sla o 559 jomd onwy

O lewl 35 6L yo Aol Slgwy g POntogammarus maeaoticus

Y Z Y \ .z (z
o%djﬁ‘ﬁjgwdw&&g*u:&lsdmdrm

d)‘:f‘/jw Wj«.ﬂ 4d%a[§.ﬁ/}ﬂ@l~a 4.(.(.4"'.:/: ;g:—ugjk,mw.l..{.a_y’ﬁf(ﬁ ojj.(’

Py JU@Bde’/)4wJU@.&AMJJQ‘C..ugjémojjfr

IS s s g IS oKL e molin oSl Gy Lama (50 Ik )] pulisd) 5" gl S5 g

.Cw| Pontogammarus maeoticus g Ll a5sS sboolSis 5 oy jiagee 5l ¢35 sbyo o> Sl
Slitie 5 285 6l (S5 0 5 e Sl aile Sl glbo sV glgil 136 Co oSt o
5955 g poeabily (S atile i sl oV (asli jolie CBIE Buio cpl )0 o )ls 8 il
o lses 50 &ly ol 0 0 (o] (g0l Sligws 5 axlllas o)50 &S 28l ,o TPH) S i sl
Lol olEus ) osliiul b Slige, 5 g bl sl aigas 38 Sl 5L 0l )y LS bl
GC) 8l Foileg,S 55 olfiws 5 b oS5 56T gl 5 28,5 ool (ICP) Wl oo i
< JSS < pgally ool 5l g,y o S8 ooVl clale a5 wisls (ylas b al eolatul
S S5y Djgo a1 g LalS )0 Leod VT mezsi 655l 5 00,8 (59 (S (FE (25,00
5 o) 3 JS8 g peuolly Slale G Vb (Sen Sy @l el 039 puolly < JS < S
5 TPH ;I &glate pgyobly Lice @S ol lis gl adsm 5 U1 51 ol s a5 gl g 0090 g LS
ol )3 ohrg 4 papolly Chaldiadlice dihaie ;3 poally Soo g S92y Klo &5 Sl SO
I s Laadialies (glo oSins] Sl oyl 5l clls J1,8 RSA s o 5l 513 ¢ jpiilss,
go als e 285 13 bawgie (Sogll o3gumme 10 5 (25 slo 0S5y 4 (Sogll L
Slgs oo g el8 alply el s 4 V51 VL o olSin] oles 55 TPH (sl,y (BSAF) i

ol aibaie )3 TPH (gl (comlin iy (asls

:allio g4

R

4o azeiy 6
e Yo ¥ il
W81 N F ol
AR TAR PN

gl Olols
Slge,
O ol 318
u*’s)l-"lf

s sl S g0

d—odo

5 5,5l a5 wls 13 lean¥T ,5b cos ST 5 sondae i5u ojlsen a5 5 J oS Olladl S
Sy b by ol (CEP, 2005) cuwl Jasolans 6L‘°§~>9ﬂ Elgl Lo e jo wijls I3 ol SLbl o as oLl

m_mohammadi@guilan.ac.ir : s 2SI G «Jpius odinsss


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

\Vd\\/ )l—G—I 41 D)L&)'jl A% 092 UL.’.J"“ J‘LM fj-“d’” ulS/JaJA am\é

i sl S5 ae (Ketek Lahijani et al., 2008) ol (Sis 10 jgame ol 0,50 0 55,5 caopo,50glS 50FYF
45 gy led 4 aleeai¥T 09 S 1 e Sl i OIS LS 0 Sglite Caegenns 4z )0 5 Slitie g9 L
.(Soliman and Wade, 2008) wlos sl 0435 4 ol slo piacssST 10 o5 4 Cansjlae slp 1) s0b; slo S5
Slr o snn (SEbse St skl (ool i Jdo 4 (S 5 L) gl 5o (G slacn Sy e
&l oyt 31 (Chanieau et al., 2005) ail oo jlois a5 olygil> 9 LS 51 el 00y Slogzge plo g Ll Ceodls
Slye aglsd da a8 ils ol sanlsa wed Jsl 5 gl sl (LSl 4 Glgis |y 55 slys 4 o slronny VT 5 s
Jshite oan¥T 51 i &l3ls (CEP, 2005) 5,8 o,Lsl ol o Sliolas 5 (iS5 ola S (ggbinds plKin ay i
5SS SO «55)slaS slassS (dwd sl plii Sl Glacld Gyl ) a5 widbee 35 by
3l pseolly o S5 (Gong et al., 2009) wgs o o) lpimawsST o)ls ol ol 4 goio sdilowy 80 5 Sxio
Wgd o Dgmime 5 (Fogl aFlh lsie 4 Caz (e 4 g Al dszg pl Cdi 0 S wits S 0 e
(b 00,8 Slpess 3l Cod Lo 4 99,9 5w (K D38 g s ey Se 0. (Wang et al., 2010)
st LS sy 55 oty b 5 ot stz il Jole (b 3l oy Ll S )15 ool 5 oot
510z 5 Slige, 51 s peas drony¥T 5l (Mille, 2007) il walss aoms lul slooas YT buisS il s sy 5]
@1 0y 0y b LT ) (i anlp Cal o 5 058 ST a5z nl U Sisd e QLRI oo 0)ls alizs (sl s S
A0 dxgi b oldedSs 4 ollld o sl sleeaYI 59,5 .(Mohammed and Markert, 2006) ws )3 oo Lo
Sl Slog>ge S (EI-Safty, 2014) cuils salys Jlis a oyludl gl 1) ol 5 fraje Sl caos lade 5 Coogome
Scarlett et ) oS Cda Slgws, 5 ol did G,k 51, @ sl Sy aue o nSw Sl 0ils o lwg s i
ol (s (G033 o Sy 4 (B 5 (et AL Gl s S S| pan ol s @, 2007
3045 55 o lil g Ll il sladaiss 4 (g oo Gltsgcorw (pl alex 1 .(Lewtas et al., 2014) wigd co (3,0
ohslr ol il Hloys5p lalisde BB SaShy Tl O SLEL psul gleass> 5 555 sbye Jolsw Sl
(Ghareyazie et al., 2012) ail o (Crustacea) liwgycoew asli,; 9 (Arthopoda) oLLow asls 5l (g5a8
SLpsST 55 (o)l ilide sladisS lawg (S5 lacnS5ye8 5 (e S e (59, 2 )l liios
o) Kea 4 Pastorinho « o ow o oy (2008) Wade 4 Soliman clalllas 4y g5 o a5 ol 428 5 & jo0 o> o]
Gl s (2016) ol Kan o Olsen s ISLLS ;s (2012) Durell o Neff . Jis ;55 1o sSaige ailsss, cuas 4o (2009)
Coot] 5 08 (glbo iy s (AiS o s Slogrge sl 5 JT B3 5l AT b g, lS gai o,lil ailiy F Geos
ety G 55 9 (alegls )9S (JUS abex 51 (5551 L leale 5l 6 )l sl (2188 i @lie 5l g W1 555 0 (VL
sl of wgx a8 el olpl jeaS s slaglisl 5l o S bl (Mirzajani et al., 2011) on e
60l e 999 o 098 (oo plnil Gl cpl (dobe bl fgali 0 45 (65l (Sl lacdlad 5 sl oads Bl
L .(Ketek Lahijani et al., 2008) 55,5 o ;35 b, & (xhw slaclly, G,k 5l Soxe 5 JT sleoas¥T glgil 5l
2o oy (slallsd LS 4o hane 5 sinko sl Culled 1635l asle ailis o S5 slaclled £33 ¢ 4z
a8 gy 5l (s ean¥T mlie do i (nl 5o Glanwsi lag,b asliy g bl 5 J3il o o b J&5 5 Jor
4 Lol a5 Glnl,dl 5588 b IS el 1o 555 (sl Jorlgew S e jpe 4 a2 b oK Bk 5l aiil e leye5
Srh oz S 4 85 555 6bps Ll Glaplr Sua 85 S 0 g sl cldled i3 sl e s Blass]
Slaplyr omen Gk 5 W55 o olmleSl )5S 18 e Colled 4 byrye (ool Sl slalisdlo JE iy ool
S5 6okl plhale wiedj)l sladiss sezg 09d it (IS Gl jo 535 bys Jolew S 4 by S
b 3l osd @Bly azg 9j50 Sl mhw ) S3leST B jlazl ;s (nl U cl ol sl piuaersST (nl 55 555>

! Bioandicator
2 Bioaccumulation


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

4, asls Gles e olae s 5l labas e BB g U el ool cely jud axl o ol o Slgsasl lels as 54,
oM i )'I J..”J}.fl slas> » dle Wﬁfl Q.ll 59 LQeJJi\JT élyl uwl.» 13 .ol uotabl 4_31_1)9 Q.ll L-)L..J’.J
o‘).o.ib Le JS...; 9 r:}n)la‘ﬁ U"i"“" v‘)b u.la.l.c o U”‘)"L"’ w‘ u...o.%‘ )Sl.‘> )L....M.» ).u aalaie C_E..u )O ‘505.05
4, Pontogammarus maeoticus J>Lu (o, ;0 g oni) ;& Jidu olgie 4 Shgaw, o (TPH) VJS S s Sy ue
U,HSL.» SPFeE w)Lu 9 G'aam w....v) w).nxo u.e[} B J.a‘?.» < 5W55‘ L)"‘ k-;uL.\.C o)..JU) )‘ J..M))‘ sum u‘?.».;

L sigy g dlge

o 50 ol Soalm Sl 9 g)blS 0 IS (585 la (2S5 008 olren & pguolly 5 S5 DIl aslllas (ol o
Sl oS wiloads plulid ug Lol 4is ez ¢33 5hys (g Jlow )0 285 18 () 9550 )55 LS 25
Gammarus aequicauda Obesogammarus crassus . Pontogammarus borcea . Pontogammarus maeoticus: |
G5 liveS 5 55wl 2 a4 el wss Jolee sl e Lu,s (Pjatakova and Tarasov, 1999)
Janparvar Javdani, ) cesl oals Byee j3> Jolew oleld g LI A4S« Jole 5, L Pontegammarus maeoticus
eilas ) Jols adlaie O 50 T Sgel i Slgws, 5 Pontogammarus maeoticus. (ug,lels 555 51 (5,15 paiges (2015
Gl Sl (F b el (1) S5 Gllae (Sl jo 35k ys Jolse 13 (Silrg g 3LS alliar 3l
@lBliz (2,0 5 Jsb Slasin 0,05 (¢ pSojlail g )lo  aiged Jome 5o (PH 5 (5,55 doo) wiile ol & bgyye Jamo

el 00 1Y Jgaz 50 o aearglmyeiS olie of yon s aslllas 3,50 slaolin!

F58 b gl 5l oS 5 iged a5 28,5 plowil feglS S il Jsb b alais a1 o] j2 50 (55005 diged
w5 sl mez 05 Yoo 090 (15 b wgm (oS 5 AsediA olan oSy len I eizmen wB 4l )5 B0 S50
LT sl ol sols 3 Sl (L Bl o SLtldbiasdly Sl eolatul b oK SllE 4y by e g, sladises
)l Q,us)Lolf ‘_QLDAJ?N RESIUW) 6)9] oacd 6\M Ja)Ja o J.».»..a‘ d.zl.».: )I oolawl La l.chs.o.: sJS QSJ" C;LQL)J)SB)M
15 igh lz ot & Slisms, by IL it 5l s b i bl e o ) e b S 51 eolizl b Eliges,
oSl o 3l 0nds (5551 mozr wgmyg s )l sladisel 5 03,5 and LT 5 (gilueslel Cgzr (oS 5 Aigai Yo ggaze
& 6ol Sl om0 B 18T ey bdiged el ools 18 I ez (pgatie Byl 0 alllanr ok 4

o eols Jlal olKiole;l 4« S

ke o el polie g (5,10, iges lo oK) oLl Condas ) Joua

pH (M €O o bl i olaise ot oG om0 Lo
Sl Jsb bl by
AIYY A Y\/¥ FAONN VT PYVO T RV Silys, |
AIY YD YY FAO YT FA" YV OYAYA" S Y
AIY AIA YN FAOOA 0" TVO YA FYT LS v
AIYY U0 YY/0 D018 Y YYONY YE NESeS f
AIYY IO YV/¥ B-OYYFET YO nq’ YY" Sl )

® Total Petroleum Hydrocarbons


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

W"\\/ )l—é'f ci AJL‘).JJ A% 092 UL-"J"“ Jva.«' ryﬂ\.l;r.a u@fjb am\é

v T

- 1
1531 3t e 905 (Sl O | B g0

S)90 L..;Lkoliw.!“ w}-ﬂ Al J&uz
OS5 Gl 53 aslllan

o/ 15.30 [ je0/ 907
— » T |
Kilometers

o0do 3

) o

Ty

oS @38 30T cys aiges g5tw colol

S5l S IUT pshate ey lanl wingy oud (590 ez £)5 B0 oy (35 & 4 oSl p2 4 bgyye (g LelS (sladises
Wsd Sas el b wsads eols 3 oLl 4z Vo0 slos b gl 5o Ceels YF Gite 4 g LolS slacdl oS
3 el S elS oLl az )5 Ve 0 slos b oyl o ccl V8 S 4y 5 g, slodiges (AQAC, 1990)
Y Jtl S5l g oad o MelS iz ygle KaS L ot SES slbdises il 5y & o, 5 bdiges JuS
5 (P07 Lande S5 s ol 5l oolitul b oads oolal diged 5l o5 S5 (55, 0 5 et Slilos s 0S 0310 98 (39,500
VFe Glod j0 Lo 5 0l il axj0 Foo gloos (o lal ladigas puan Joe ol plol 1) cond oy (1 F0) SGLLS 5 el
yo olls cdale 6,505l Gl g wal Sloy e 653900 Ol b ool pan sladiges .cdb sl ol )§ il ax o
ICP-OES olSiws 3l ooliinl b g, Lol & wguy sladises ;o ks 5JUT (Yap et al., 2002) wod s laeS Jlwsny

Al pll Liberty RL Jows

I S sy S g 0 1T cqe aiges g5lw sobe]

S plhs 28 5 esliial b bediges haitl ug)lelS Bl 5 gy laaises o S (85 Slagn Se e el Cu
6o 1ol Pl bgls 5l oslaiwl bzl Zeiwl Jos g 0l (395 aiges 1,5 0 Jlade g5l Xan 9 j09 5l (g 9 Wi
VO b o,ls, boond g3l aiged o bl o 28T bl Csli A S o algeS g olKius b (V1)) ylies, 1S
Vo 039555 58 dle Olz b dised e (0B 485 S5 50 az e Yol a8 Ol plas (sled) wi Llis ) (e
S5 oBiws leolatnl b S slogye,Sg,0ue olgie a4 Cio-Cas JI wloS 5 cdale colys g o ools zals i Lo
ROPME 1999; Khoshbavar-Rostami, ) wo,5 ;U1 slales 554 5L, KaT L GC-Agilent — 7890 8l 5 g5log,S

(2012

&bl 36T

ANOVA 48,15, il )lg 0355 905 51 5 0 plol KolMOgorov-Smirnov yge3l b lasols o404 Jlo 5 oy 2 ol 5o
duslie Cgz TUkey HSD (yg051 51 55 g 005y CBb g woga, 4o odds (65 o3l sloosu¥T clale 1Sl amslie sl
o5l 5l eoliiwl b g el g gasy 50 broasVT clale o  Swcon .o oolitwl 0o po A0 el mlaw jo ailfais
clice yund Cg> (Between Group) Average Linkage iy, 4 sladgs 50T 5l ol cwyp Oompm Smnod
Ot yglaie 4ol aloul SPSS 1581 6 5 VY asees 5l eoliiwl b (g kel (sla Ul adS 00,5 soliiwl b5 slaoasY]

'Y


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

4o oaYl clale Cp aS ol oolawl BSAF= Cy/Cq aasly 3wy L sladises o oas Y1 f(BSAF) ) g
(Keshavarzifard et al., 2017) ol oo wgm, ;0 00T Hlea cdalé Cg g 005 39590

oo )elS gladigas 1o U5 Zh slog,Sgyaee g paeslly (S Cale (a5 ol lis ANOVA (503 5l ol ol
Slgay sladiges jo b5 Sogll cdale o rizmen (P<e /o ) Cubls 3459 (5 loline gles canlllas 350 oslKtus] B o
9 ‘55.‘0[.»‘5 ch..' cdale “ .'oy).n CUL..' (P<° [o &) J.a] Cowd A 6)|JL4A O cdadllas )90 le.%ol.i..m.u‘ L)
Ot 3l bl 5,0 a5 a2 o i ¥ Jsu> il Pontogammarus maeoticus aisS o IS gii sbacy,Ss 0
ol ¥ Jgax e (Blgw, 5o s glaoan VT clale mls usen Sl ooy 0,95 polie Sogll L jlude
Fog) ol mls aazgi b bl aidl oo Jloy55 5 ufin polis jiion cdale jl 5 (bl (3,0 (>lg Sl w0 o0

sl sl 3 3l e oy diihte po J LS5 (Sodll L

anlllas 5,50 sloolKil ,o PONtogammarus maeoticus 4s5 o (LO/G AW s ) oo ¥l clale aglie 5l Jol> mlbs ¥ Jguo
Olore 51 Bl 2 . Sie)

F il Sl o Aels Y g
YI¥e IAY YA o[ F% VAo [N VS oo N® Q% o FC Y\t /o YP Jss
ARV SN 7 = A R VAT N L VA Z S B VAT 20 L0 R A E pga0Ulg

YE/SEYIVO  VO/Fte [ YE FV/Vefo o F0 DA/ VE [NV YA Yo [0 VO YY/Vte o YO S i ()T g 0un

Glors 5 Szl 2 . Sile) anlllas 390 (glaoll@lisns, ;5 (LO/G AW v ) b ous¥T clile aylie ) Jols il ¥ Jgu

F Kl ol Aoz AelS Y il

VWYEOIYE VEfEe N AY£e o ¥ gV oo FF ANV NE Yo YHe[o\? JsCs
VRVZE3 /7S T VL ES A 177 C AR CVLE- A SR V) S S PR AR AV SRV pg00lg
AY+\/f- SIV+e [0 O° T2 CADN) £ P SR ) -0 A SRR Vi 0 P S QT OV FPRY

bl A G5 ges] o (P<e /o 0) Gilis loolSin] (o (5l sime oglis il «glitie gL osd aseine polie

4 3lee Pontogammarus maeoticus (sladiges ;o IS5 (ylime (o yin aS ol olis Tukey ogejl 51 Jol> mls
P22 eSS 95 VP (liete eBLS ol sl S cdale o eS'y )5 50 059,00 YA cale b puSile ol
3 S5 Ol S g 5 )59 SV IV e b ey oBCial 50 oSS e G i «Dligan 50 Sansl 02
o] )3 paaolly yare gox (o i (g Ll ladiges )3 0l odalie p)5 5 )55 S PIV Cdale L 500l ol
1 e b 8550 053 0,55 Ko V) 5 FIF ppolin b i a2 I3l oSl 15 pspolly ol iy 5 Sl
@ posbly Sale (oS g ALS Sligay 3 5 05 2 259,500 FIT L pouobly (e (0 VL otdlyd) olfna] Slg,
@ op)blS Gl o (U5 Sh slainSeen g GreSy ryer el Cuss )5 p,55,5e YU e
25 ol s 4y 5 0,55 Sw VO CAle b oSl 5 05 1 55,500 DY) S g 3LS (sloelSinn] 15 o5
eS8 5ToIl o5 0,55 KoV Y liso ty I3 el 53 JS B Sy S o iy Slige,

* Biota-sediment accumulation factor


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

\V‘\V )l—é'f 4i a_)La.i'z A% 092 dL_o‘J.v“ dwl.w ryﬂ\.l&—.a ulfjajh a@\)

Ot Shmra 5l Gallyy s ssalive 0,8 5 0,59, FIV jlaie 4 uSily Slgw, jo U5 (b5 (059,000
Ot GRS g (hie (Seod (pizmad 5 (1 =2 [AY) USG5 g pgaolily clale (o (Vb 5 Cute (Svon (FJ502)
BT == Vo) S & slo (059,000 9 poslly G 35 9 (M= = 2 177) 5 (S5 slo (S 9,008 9 JS oS

el 0392 )85 g el 5 Cgm) Sladiges

TPH Va Ni
| Ni
) - [AYFFF Va
\ —o Yo A¥ —o [EEVF TPH

il s e [ ) S (gl Jlaiol b Sired sl o o fo O 5] a8 gl JLtml S
BSAF 50 ol 0l & gz ;3 (TPH) S 25 slo 01,5 5,00 5 posolls « ISk ol BSAF ol auulono gl
BSAF>)  Jil ous! jo L S5 58 6l asls ol ol s w0 ) Gl S aolKis] ples o pgrobly 3l ol

el Cows 4 BSAF>) laolSws] pled slo g, LS o IS i sl Sg 0 gl b csalice

P dlos AelS SF Fedlgs
- IYY <Y o IYY VIFA o\ Jss
AN ofo ¥ oo O ofo ¥ ofo ¥ pe2oblg
Y/FY FINY Y/ YA YIAY YI¥A TPH

A 3Ll 50 5l el Caws @ pl Fguin 45 ool B Y S 50 bl Slow, (59,50 Glads U1 5l sl Cews & s
bls (e 9 Vbl las olps codi 5 A a3l o (TPH) S (8 la (0S5 000 5 JS5 el ool S5 B
ol 485 15 Ll 4B asls s perolly yls )3 LSl oansS S Jelse il cos Y g atsls Ll o

ol 0593 93 3] 51 glisie pazabily Lice cams o Lt a5

Dendrogram using Ward Linkage

3 10 15 20 25

O plSe,me Hloges Y USSR

Lgl:\.;l)? O}.o}" )‘l ool Cewsd



http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

8 aez i g el 00,5 (5950 TPH NI <V 655l 5l Sligu, jo 85 slaoan¥T Jlgls ol a5 ols olis b
Slople 4 dazgi b ol Caws a4y 5V o8] B Slgesy 50 S5 (8 slo ()5 9,000 liee 1 S e 5 ps20lls
U5 i cbros¥T 05,8 4520 4 oliss |y Slyeeis 655N ol wilonds adly dolo cloidn 4o a5 oyl digas
I slooai VT l a i os 0l55 (o0 ((SeSslie 5 ol (Suid w5 Ao slaanld g ols s (TPH)
a5 LS 5 et 3325 5 Ll il 51 ity a5 el (g polie ) a8 e 4o Woar¥T oyl clale ol gl
5 b iSai S 5 ol o adss o i Sog)] «2015) o, Kan 5 Bastami ogis 45 .55 0 5y ailaie Comy) bago
Olye «2005) (), Sen 5 PoUang .ol o (LS bl Jolges )3 cpgaslly 518 (2al3dl Jalge o ot 5o (il b
it 3 S il Ol 5 S5 a5 4 Aty ol gl 3 pspolly 6Vl CBE | glalindle LB g o5 is,S
G eVl Ll o 2 gl Jlad oS S juns 5 @88 olge Sligesy 50 1) psaolly cdale o i Ll alle
smbs iy slogaize SIS b 4 m3a Lt 355 Sligu, o 1y e 5 I I8 el S| my iagel
JS5 .(Nadal et al., 2007) os)ls ol laes a5 IG5 JWl jo olims (il Saiog 6 e Gl ( olard o
El ol alaz 5l ol cilisee bl Sliges, yo lalllas gl 5 e s il a5 la lils olsie 4y puolly 5
LS wez Ulges 3 2010) ), Kang WaNg 5 (2009) ) (Kop 5 GONG' wpets J>lgus ;5 «(2008) ), Kop sTOkhI
r o aS cwl Jb o cpl abl e g sla Sogll 4 atly IS g paasbily (Sl b sdes jisu 4 ass
LD roj slbodssy 5 prasb i & ahy 1y Slige, 5 4Bl ez S5 5 51 s LB iy colallas
Sligusy 45 wizbl o slas gl ys Urlge Sligasy 3o UK el syl Yoo F Lo 45 o, Kan 5 De Mora .aslac.ils
ol aS J jo el cuvs 4 Masirah o5 Jolgw jo S5 cdale i 5 009 S5 VL Glie slls g ol
& lasie 5 x|y Olee J2lse 50 S5 Lo (lliona 0l el Gl slaciled (7208 Iyl Jolgms 51 25
plo 4 Cond Oligay )0 (285 )5 9,008 Gliee o VL hls J3l oS! jol> asdllas (o .axzusls Ophiolites Sow
Sdlad YU x>l olgen oS Sl Glal ol gaice s ) JFl e e oS )3 (JFT an e el
Oils ol dlss do 28 i il olgeadsy dlax 5l calizee slaol, 51 (g yan lacdled ol ooy loy55 5 il pezas
El-Moselhy, ) wgd obyo canylame 4 cal 5 28 Sogll coge aillgi co ol o Slslal 5 &5 dlge 4y 03]
HE V5l yeS 55 sl Jlads Sligwy oy sl oIT S cale 4 ols Lis «(2004) Tolosa g.ixs b (2006
&0 i ol @l el Cellagie (Sogll il g oo yuite ng /g o OV (e )i o5z 25w 50 50
S 9y0ud ylie g Sgruls 195 5 V < Ni < TPH @l s 6551 51 ccilisee slaollins] jo (wy el i slasasY]
O odes oy Al Az g b sl Cuss 4y paally 5 UK 3 mezs e 1 VL oSl & Sl o S5 i
5 oS D3l 4y o (T sle oun¥T Gl el oad S5 (et 5 07 51 oos)blS abez 5l s )siler slaaisS
709 Sy9y8 relie Gm () @32 dwlie Sqx (K polie G p0 il (o e (6 @S Sl
(Olsen et al., 2016) <l (5,9,0 yolic 5| JuS Slogzge & ;0 (59,0 ju polic clale a5 04l oo cdwlice (59,0
WIS 5 porolly puolie ity S puSily ol & by po ¢ g, LlS 0 IS 5 poaolly polie o yiivy caddllas cl o
5 Yl (Ko (g bl gl s osmline @ BLS Sliges, ;o S5l (nl CAlE (5 26Ty ptilyd ) o] Sliges o
o9 el 5 oany VT mazs (los cwyp okiie 4 BSAF gl .o,5 ol (1 =2 /AY) pgolly o JS5 cpo |, e
55 MBaee s blS o 53 S5 psolly jolie gazd a8 cosl (] Sla (0 J5uz) Billae aslllas 350 (slaolSins]
Qilgs s0d ¢(5)I0 pdiges Oy50 Golius] jo wisS pl dw0 oo lid gadge (pl sl Slgw, jo ol pl cdalé )
3o Wl 10 (2014) ) en g Lewtas asdllas jo 098 Cgusre pgally 9 IS8 S D58 (6l (295 00ins poss
Slga ;0 Sl nl @oad 5| feS Camngy w298 o 5o Al e (S DI A5 Bl Cews polie S 4
3 DD 4 s)le o) (288w Jdoar 5wt 356k p0 lajing Sl (n S il Ly LS el 0oy

\o


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

W‘\\/ )l—G—I 41 D)L&)ojl A% 092 UL.’.J"“ J’VLM ryﬂ\.l&r.a ulS/JaJA a@\)

O 5 039 (I 050 poas g p30 ala 30 1o g lelE all o gazd Sl j0 a5 Wijls HE pleean VT (5 e
aS a2 o las (0) Jgu> gubs . ((Janparvar Javdani, 2015) aoles oo Lol (goladl 05,1 b lole 4dss )0 st
8 el sy SN Sl LealSigl olss o b adlll y IS 85 slon,Sy0en sl BSAF i) gams sl
ol oo e 4 U5 (8 sle ()5 g0 sl e SRR Sligs b dulie ;0 (g lS sladisel ans o oL
5 g Ll 485 53 4y Wlgioe Sl el Lo e Lol o Swgd (o7 SLaS S g Bl a4 &Sl odle £9d9e
siiwd Sl oo dlas 51 AU L g w)ls (ol Lo b Sligw) 5 39290 S sl Ss e (IS sk 4 anl s
5 o9l slrosss Cam o Azt ) (oarb Laie b lacn S5 )00 ¢ b3 sl wienmssST,o (Defeo et al., 2009)
o9l ST 5 gl i et 1 oy Sladl slacodled Lice b (b slagn 5,000 5 2igd (oo bansmo 31y (LS
Frantzen et al., ) wgd o b piwcwsST ol 0)ls obyo J&5 5 Jo blug lawsi lowd slacs g Lol 511G 5 o ous
5 Sligm, 55 9390 b sbacn,Ss,oud e i alsl (2012) Durell o Neff Luwgs a5 (gl aslllae 5 (2015

o S50 U ,0uS o5 Jlad )0 Oysdes by ;o Yoo £ 11299 lodl b ;o Anonyx nugax 4isS slesg.il
JS o oS e,nes a5 ol olis wallas o 5o agy el slocdl 1o dszge o SlaS 5 sla Ul mbs .o 518
5098 ooy ek (B)lse 5 Sl Ghalest S sS iS5l leogy (heladss azi 5o oy 8l ) 09250
g ol chale aslie F Joox 0 .Cawl 0095 gludl Laas ANONYX NUGAX o4y 2ol ) Sbi sy )Sg 000 Lics
ass> slo,5iS 5 uiliul 55 o NOAA(LONG et al., 1995) IS, jol gmsy oS slozal, b anlllas 5 50 ddlate Sliges,
@ a5 oad zolae ol Fosll gl v 55 IS5 ,6] slosal, ;5 ool su o5)5T (RSA Ropme, 1999) )6 mds
5 asdllas 5,50 ddlate Slges, ;o USG5 cdalé ool ond by « ERM) “dawgio 36 0> o (ERL) %S b > & )50
PANE clale b jqilgd) ol )0 ohag & «Dlow; 53 psaslly Gl (S aBlioo Simly Hholl o 9jlaibial v
Bl oniy Dlogzge p ke Ol D e o wily ealis plaS cul 518 RSA o lalilas 51,8 0 0,59,
sl ) s a3 JS 8 slai S5 4 Sogll Sis Blad 4y ol hlis Sliges, V Jsa ik 2l
5 odel Cws 4y @l awslie 5ol plxsl (2007) Commendatore g Esteves lawgs ,b sl (samadlS opl .85
S5 SS9 e 5l il slaollig] Slga; a5 098 0 (el V' Jgaz )3 oudplonl GaneenE LY Joox
3315 )18 Lesgte (FoslT 00505 18 ISl i (sisuens ol ol s 5 55 o555 o (ToslT S

Ml syl b asdliass ge sboolins] Sliges, ;o (ME/E AW ) pgsolly 5 S clalé anylie . & Joom

Ni \% &0
NOAA(ERL) Y. /4 - (Long et al., 1995)
NOAA(ERM) O\/$ - (Long et al., 1995)
RSA Yo —Ao Yo Yo (ROPME,1999)
\YIVE Ya/vy ol dallao

(ug/gdw)wﬁ (TPH)JSGS.&JLSEQQ;”M&J&L&BIJJ@&LJ Gblio Slgasy (goh ot - ¥ Joo

Veo< TPH <Y+ V< TPH <\+» TPH<\. (ng/g dw ) TPH 450

3 b Lawgie Lsgie 5 o5 oS Sogll wus

® Effects Range-Low
® Effects Range-Median


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

9 o L S b sla (p)Sg 0ue 9 IS5 moe8 calid GbeS o5 (dole Slga, jo (Y JSWD) sladgs cop0 Julow
315 pgusbly S polods ] YL Cgplicn )0 osimo i cslitips alols og oS 4Tz wianlal Lite g e

Sy oo b 4 RSA o lasliw] 4y cond paaslily 090 YL 4 a>g5 L g (EI-Moselhy, 2006) <ol s ‘;ojﬂ ol
& dhly 5 Jies Slgion |y cpally (69959 Lice (2 ity comyp 3y0 SLoolKinnl (sloug,laly Slgw, o a5
OlFse lime adss S 0 IS (b sloin,Soned 5 S8 85 8 4 azgi b bl o el gLl slacJles
alold izen ol Cod Ll g b wlio Gl S 5L g i SlacpSgpoue a |y S5 Wi 50 e o ylden
poolly b S (15 0S50 Liie Cagolice ;53 o5 Sl 208 S5 &) S piaolly 0 JS (15 005 5,00 (sladg>
sy IS b oS adllas 5 S 28 o Taien olie 5o sl e Yt 5 osgy IS 8 4 o
ol peyas 3 AP ls Gl 4 wlgioe (2L 5 68l sleaiss (B e dole Sligw) jo wes oo (LA Slalllas
SOl blod 4 (LS lewl )5 555 osim Jolow (adiod ol ol el 5 035 1,8 soliiul 5,50 5 5lups (i
5 Jo 5 syt slacadlad s 4 (I3l o edgamme L g il S8 eogll ud s o' IS 8 slagn S0 4
@ d> gl ol e dalaie (0 0y S e Sleladl wiejls aF Wil co lawgie oogaze j8 Sogdl L sl oLy J&
5 Sogll b alply st 1 y95 0 Vb gez 1 Gegy LS 50 S5 18 glagn ,Ss,am ams e Lt i oS

Slp o Gaags Hlere 4 deoanVT ol aST 51 LS Sgs oo Slgiion bl (pl 098 13 glao pmiy o )lg Wilgd oo
poly Ho cwle Al anar Slasl aile al L Kicy Sleladl b wigd bod dahie Slbgzge 5 S jlaome Cuodlw

ol adale pals 4 cod oLy S8 g Jeo g eies Ol b olpen caisS 0391 slaoxly 4 o sl
Dg pladl a1

=L

AQAC (Association of Official Analitic Chemists). 1990. Official Methods of Analysis AOAC,
Washington DC. 1963 p.

Bastami, K.D., Neyestani, M.R., Shemirani, F., Soltani, F., Haghparast, S., Akbari, A. 2015. Heavy
metal pollution assessment in relation to sediment properties in the coastal sediments of the
southern Caspian Sea. Marine Pollution Bulletin. 92(1): 237-243.

Caspian Environment Program (CEP). 2005. Caspian Sea, Environmental Issues (Iran).

Chanieau, C.H., Rougeux, G., Yepremian, C. 2005. Effects of nutrient concentration on the
biodegradation of crude oil and associated microbial populations in the soil. Soil Biology and
Biochemistry. 37( 8): 1490-1497.

Commendatore, M.G., Esteves, J.L. 2007. An assessment of oil pollution in the coastal zone of
Patagonia, Argentina. Environmental Management. 40: 814-821.

Defeo, O., McLachlan, A., Schoeman, D., Schlacher, T., Dugan, J., Jones, A., Lastra, M., Scapini, F.

2009. Threats to sandy beach ecosystems: a review. Estuarine, Coastal and Shelf Science. 81: 1-12.

De Mora, S., Fowler, SW., Wyse, E., Azemard, S. 2004. Distribution of heavy metals in marine
bivalves, fish and coastal sediments in the Gulf of Oman. Marine Pollution Bulletin. 49: 410-424.

El-Moselhy, KH.M. 2006. Distribution of vanadium in bottom sediments from the marine coastal area
of the Egyptian Seas. Egyptian Journal of Aquatic Research. 32(1): 12-21.

El-Safty, A. 2014. Health implications of heavy metal overload. Occupational Medicine and Health
Affairs. 2: 145-151.

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

Frantzen, M., Hansen, B.H., Geraudie, P., Palerud, L., Falk-Petersen, I., Olsen, G.H., Camus, L. 2015.
Acute and long-term effects of mechanically and chemically dispersed oil on lumpsucker
(Cyclopterus lumpus). Marine Environmental Resarch. 105: 8-19.

\Vv


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

\Vd\\/ )l—G—I 41 D)L&)'jl A% 092 dij“ L;"“L”' fj-“d’”‘ ulS/JaJA am\é

Ghareyazie, B., Mottaghi, A. 2012. Studing Pontogammarus maeoticus among Southern coast of
Caspian Sea. Middle-East Journal of Scientific Research. 12 (11): 1484-1487.

Gong, M, Bi, X.Y., Ren, L.M., Wang, L., Ma, Z.D., Bao, Z.Y., Li, Z.G. 2009. Assessing heavy-metal
contamination and sources by GIS-based approach and multivariate analysis of urban—rural
topsoils in Wuhan, central China. Environmental Geochemical Health. 32(1): 59-72.

Janparvar Javdani, A. 2015. Check oil pollution in the Caspian Sea on the southern coast Gamaryd.
Thesis Master of Marine Biology. Islamic Azad University, North Tehran Branch. Iran.

Keshavarzifard, M., Moore, F., Keshavarzi, B., Sharifi, R. 2017. Polycyclic aromatic hydrocarbons
(PAHS) in sediment and sea urchin (Echinometra mathaei) from the intertidal ecosystem of the
northern Persian Gulf: Distribution, sources, and bioavailability. Marine Pollution Bulletin.
123(1-2): 373-380.

Ketek Lahijani, H.A., Tavakoli,V., Amini, A.H. 2008. South Caspian river mouth configuration under
human impact and sea level fluctuations. Environmental Sciences. 5(2): 65-68.

Khoshbavar-Rostami, H.A. 2012. Determination of polycyclic aromatic hydrocarbons (PAHS) in
water, sediment and tissue of five sturgeon species in the southern Caspian Sea coastal regions.
Caspian Journal of Environmental Sciences. 10(2): 135-144.

Lewtas, K.L.M., Birch, G.F., Foster-Thorpe, C. 2014. Metal accumulation in the greentail prawn,
metapenaeus bennettae, in Sydney and port Hacking estuaries, Astralia Environmental Sciences
Pollution Research. 21(1): 704-716.

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.

Mille, G. 2007. Hydrocarbons in Coastal Sediments from the Mediterranean Sea (Gulf of Fos Area,
France). Marine Pollution Bulletin. 54: 566-575.

Mirzajani, A.R., Sayadrahim, M. Sari, A.R. 2011. Reproductive traits of some amphipods (Crustacea:
Peracarida) in different habitats of Iran and southern Caspian Sea. International Journal of
Zoology. 10: 598-604.

Mohammed, M.H., Markert, B. 2006. Toxicity of heavy metals on Scenedesmus quadricauda (Turp.)
deBrebisson in batch cultures. Environmental Science Pollution Research. 13: 98-104.

Nadal, M., Schulmacher, M., Domingo, J.L..:2007. Levels of metals, PCB’s PCN’s and PAH’s in soils
of highly industrialized chemical/petrochemical area. Chemosphere. 66: 267-276.

Neff, J.M., Durell, G.S. 2012. Bioaccumulation of petroleum hydrocarbons in arctic amphipods in the
oil development area of the Alaskan Beaufort Sea. Integrated environmental assessment and
management. 8(2): 301-319.

Olsen, G.H., Coquillé, N., Le Floch, S., Geraudie, P., Dussauze, M., Lemaire, P., Camus, L. 2016.
Sensitivity of the deep-sea amphipod Eurythenes gryllus to chemically dispersed oil.
Environmental Science and Pollution Research. 23(7): 6497-6505.

Pastorinho, M.R., Telfer, T.C., Soares, A.M. 2009. Amphipod susceptibility to metals: cautionary
tales. Chemosphere. 75(11): 1423-1428.

Pjatakova, G.M., Tarasov, A. 1999. Caspian Sea Amphypods, biodiversity systematic position and
ecological peculiarities of some species, INT. Journal. Salt loke Research. 5(1): 63-79.

Pourang, N., Nikouyan, A., Dennis, J.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.

ROPME. 1999. Manual of oceanographic observation and pollutant analysis methods (MOOPAM).
Regional Organization for the Protection of the Marine Environment, Kuwait.

ROPME. 1999. Regional report of the state of the marine environment. Regional Organization for the
Protectionof the Marine Environment (ROPME). Kuwait. 220 p.

Scarlett, A., Rowland, S.J., Canty, M., Smith, E.L., Galloway, T.S. 2007. Method for assessing the
chronic toxicity of marine and estuarine sediment-associated contaminants using the amphipod
Corophium volutator. Marine Environmental Research. 63(5): 457-470.

Soliman, Y.S., Wade, T.L. 2008. Estimates of PAHs burdens in a population of ampeliscid amphipods
at the head of the Mississippi Canyon (N. Gulf of Mexico). Deep Sea Research Part Il: Topical
Studies in Oceanography. 55(24): 2577-2584.


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

Downloaded from jae.hormozgan.ac.ir at 10:25 +0430 on Wednesday June 27th 2018

Tolosa, I. 2004. Aliphatic and aromatic hydrocarbons in coastal Caspian Sea sediments. Marine
Pollution Bulletin. 48: 44-60.

Wang, S., Wang, H., Zhao, Z., Liu, B. 2010. Fractionation of heavy metals inshallow marine
sediments from Jinzhou Bay, China. Journal of Environmental Sciences. 22(1): 23-31.

Weis, J.S. 2015. Marine pollution, what everyone needs to know. Oxord University Press. New York,
USA.

Yap, C.K., Ismail, A,, Tan, S.G., Omar, H. 2002. Correlations between speciation of Cd, Cu, Pb and
Zn in sediment and their concentrations in total soft tissue of green-lipped mussel Perna.
Environment International. 28: 117-126.


http://jae.hormozgan.ac.ir/article-1-565-fa.html
WWW.SID.IR
WWW.SID.IR

