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Phylum Class Family Taxa EG
. Acteocina involuta 1
Acteocinidae :
Acteocina sp. 1
Aporrhaidae Aporrhais sp. |
Assimineidae Assiminea sp. 1
Babyloniidae Babylonia spirata NA
Bullidae Bulla sp. 1
Calyptraeidae Calyptraea sp. |
Cancellariidae Merica sp. |
Cerithiidae Cerithium columna 1
Columbellidae Mitrella blanda |
Mitrella sp. |
Cystiscidae Gibberula sueziensis Il
Eulimidae Niso venosa |
Fissurellidae Puncturella sp. |
Goniodorididae Ancula sp. |
Haminoeidae Atys sp. 1
Haminoea sp. 1
Iravadiidae Pseudonaoba sp. NA
Littorinidae Littorina intermedia 1
Mollusca Gastropoda Lo
Littorina sp. 1
Marginellidae Prunum sp. NA
Mathildidae Mathilda sp. NA
Nassariidae Nassarius sp. 1l
Naticidae Natica sp. Il
Natica vitellus I
Neverita didyma |
Olividae Ancilla castanea NA
Potamididae Cerithidea cingulata |
Potamides sp. NA
Pyramidellidae Turbonilla sp. |
Rissoellidae Rissoella sp. |
Rissoidae Voorwindia sp. |
Scaphandridae Scaphander sp. |
Terebridae Terebra sp. Il
Tornidae Tornus sp. NA
Trochidae Umbonium vestiarium I
Truncatellidae Truncatella subcylindrica i
Arcidae Barbatia sp. |
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Phylum Class Family Taxa EG
Cardiidae Fulvia australis i
Laevicardium papyraceum |
Donacidae Donax sp. |
Hiatellidae Hiatella sp. |
Lasaeidae Rochefortia sp. I
Laternulidae Laternula anatina |
Laternula sp. |
Lucinidae Lucinella sp. |
Pillucina neglecta |
Mytilidae Septifer bilocularis I
Psammobiidae Sanguinolaria cumingiana |
Semelidae Abra ovata i
Bivalvia Ervilia sp. 1
Mollusca Theora lata |
Solenidae Solen sp. 1
Tellinidae Tellina capsoides |
Tellina folliacea |
Tellina nitens |
Tellina sp. |
Ungulinidae Diplodonta sp. I
Veneridae Dosinia sp. |
Marcia hiantina |
Paphia cor |
Paphia gallus |
Pitar sp. 1
Ischnochitonidae Ischnochiton sp. 1
Polyplacophora Chitonidae Chiton sp. I
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Phylum

Class

Taxa

EG

Annelida

Polychaeta

Amphinomidae

Capitellidae

Cirratulidae

Cossuridae

Dorvilleidae
Eunicidae

Fabriciidae
Glyceridae

Goniadidae

Lumbrineridae
Magelonidae
Maldanidae

Nephtyidae

Nereididae

Amphinome rostrata
Hipponoe sp.
Capitella capitata
Heteromastus sp.
Notomastus sp.
Pseudomastus sp.
Cirratulus sp.
Cirriformia sp.
Dodecaceria sp.
Aphelochaeta sp.
Cossura candida
Cossura longocirrata
Schistomeringos sp.
Eunice sp.
Euniphysa sp.
Fabriciola sp.
Glycera americana
Glycera sp.
Glycerella sp.
Hemipodus sp.
Bookhoutia sp.
Glycinde sp.
Goniada sp.
Goniadides sp.
Ophioglycera sp.
Lumbrineris sp.
Magelona sp.
Clymene robusta
Euclymene sp.
Aglaophamus sp.
Micronephthys sp.
Nephtys australiensis
Nephtys sp.
Neanthes sp.
Lycastopsis sp.
Nereis sp.
Platynereis dumerilii
Ceratonereis sp.
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Phylum Class Family Taxa EG
Oenonidae Arabella sp. |
Opheliidae Ophelia sp. |
Ophelina sp. |
Orbiniidae Orbinia sp. |
Scoloplos sp. |
Paraonidae Aricidea sp. |
Phyllodocidae Nereiphylla sp. Il
Pilargidae Glyphohesione klatti 1
Sigambra parva 1l
Sigambra sp. 1
Poecilochaetidae Poecilochaetus sp. |
Polychaeta  gapellidae Megalomma sp. 1l
Annelida Sabella sp. |
Sigalionidae Thalenessa sp. |
Sphaerodoridae Sphaerodoridium sp. Il
Spionidae Aonides sp. 1l
Malacoceros sp. Il
Mesospio sp. 1
Paraprionospio sp. 1
Polydora sp. v
Prionospio sp. 1
Spiophanes sp. 1
Sternaspidae Sternaspis sp. 1
Syllidae Syllis sp. 1l
Clitellata Naididae Limnodrilus sp. \%
— Tubificidae Il
il Oligochaeta \Y
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Phylum Class Family Taxa EG
Alpheidae Alpheus lobidens 1
Ampeliscidae Ampelisca sp. |
Diogenidae Calcinus sp. 1
Caprellidae Caprella sp. 1
Fex Cumacea |
Bodotriidae Cyclaspis picta 1
Diastylidae Diastylis sp. |
Diogenidae Diogenes avarus 1l
Leuconidae Eudorella sp. 1l
falaled Gammaridea |
Lysianassidae Hippomedon sp. |
Bodotriidae Iphinoe sp. |

Arthropoda Malacostraca Pasiphaeidae Leptochela sp. Il
Leucosiidae Leucosia sp. NA
Luciferidae Lucifer faxoni i

Lucifer sp. Il
Macrophthalmidae Macrophthalmus sp. |
falaied Mysida Il
Mysidae Mysis sp. 1l
Nebaliidae Nebalia sp. \Y
Talitridae Orchestia platensis |
Camptandriidae Paracleistostoma arabicum NA
Pinnotheridae Pinnotheres pholadis 1l
Mysidae Siriella sp. I
il Tanaidacea 1
Ocypodidae Uca lactea NA

Echinodermata
Echinodermata
Echinodermata
Cnidaria
Cnidaria
Nematoda
Nemertea

Insecta
Echinoidea
Holothuroidea
Ophiuroidea
Hydrozoa
Anthozoa

Chironomidae

Ophiuridae
Corymorphidae

Uca sindensis

Euphysa sp.

Ecological Groups «EG) sluipg slaeg,S

ALY Kl ‘,,.S.>~/. 9 # L ¥ Kl ols (Y6 oK)

e O s it e o (reSiln F P
ey ARN AAY - *%
AMBI et \Y/eAY VYAIVFA **
b X ol SV 10+ A >

Uas- AN




O e m Sl Dy S g 5 O 5 L s,

2 (INA) suis 6 138 35, gladiss asy0 5 3liipg ganaids AMBI jolie Sl o c5lipg 09,5 0 (oo Slsl3 A Jouz

haiib AMBI INA S Lbpg slaog S

el oS

AMBI V [\ 11 1 |
oagll Sl AR ZIN- ofes INidd A Yy/va NI \
SNERY Y/-q A% VY/IFY g5 ARYAR ARy ARVEE Y
0ogl] l:m YIAD AR YEIVY YVIYY YO/0 VFIAS \IFY Y
SNERY \/IFA YIVY A4 OIAY qf - FEYY YY/AY ¥
SNERY AN Y/IAY Va/a¢ \YITA AAPAR Yois \ARE A
oogl] L.......; Y FIOA AR \YIAY YOIVY VV/EP AR 7
S ERY VY YIVY ATARA \IEY YVIAS YYIVY TANY A
N ERY VIAY YITY ofee AlOY Yv/.- VAN YY/®- A
N ERY Y/X) Y/a-. \IYS \Y/VY YONA YVt \Y/#4 a

Not assigned species :(/NA) sois 205, laaisS s ,o

loceas ;3 (INA) suss (23 55)) sloaiss wo s § (s3libeg ganail AMBI olis (Sl (25 Udps: 09,5 O (oo Slsl A Jgox
UL...M;LL}..AS)Q(‘\ bVoMl)wﬁj(?b?aml)ub‘(VL\ Glia.m.)‘))m}

S liogs clbog
AMBI guyaib  AMBI  /NA a2 o St
V; v i T |
oosll Sl V/FY BIY - BIYY f/.y WAL YOAY VA \
Sl vy VY YENY O YWSE  V/FS AE \Y/E- Y
ool s FIOA B/ - A ¥V VF/24 YIYY BIYS v
oosll Sl Y/-D <IFA YR sI5Y AIY ) OYID Y-V ¥
Sl s’ vioF f/A- YEEY VT VA F FVAR /FY 5
_ B Y/oY FAFY O YYEY YYSE ¥I¥O YR 5
oogll Sl V/YY YIY- Y/Y e VASD YOI FYIYA y
oosll Sl V/FA VIOV .[58 si¢s VAIYA  OYIVE  Y./AS A
oosll Sl Y/ED q/fY v/E- AA- ESEY Y0 V¥ q

3 UNAY oas (om0 55| sloaisS ao o 5 3lidpes sanail AMBI jolie .Sl (3 lidpss 0,5 O (o gl Ve Jouz

Gaib AMBI  /NA G Llpgr oy S RES
AMBI v v 1T T |
sosll Sl VYD YIoY VIYE DIV \O/F- Ye/fR FYAY \
ool Sl Y/ TV \YIY VA \VEIEY O YYIBY YVEF Y
Sl v YYY O YOEY  YYSA YAYA YYE AV v
oogll Sl YIVS Y/AA WAL FIYY VANE YA YVAA ¥
oogll Sail YN¥ VEE O YAYY  siYY 8/0) OFIFE Y5 5
_ N YIOY  YSIAY Ye/FR 0 VAV \-AY Y/aa 5
oosll Sl V/AD TNY Y/¥a £ YORY O OYFA Ve Y
oosll Sl YNV VS VIV YAY VRN FFO VF/eY A
oogll Sl YI5F £IVY VIAF VWAF  OYAY  YALO  oYR q

AR



W‘\V )l—G—I 41 D)L&)ojl A% 092 UL.’.J"“ J’VLM €y‘d;u ulS/JaJA a@\)

2 UNA) sozs 2o ;)] slaaiss as s 5 c3lips gomaid AMBI olie Sl o c5lipg 05,5 0 (oms Sl N Joua

15Uy slbog)S ]
AMBI guisaib  AMBI  7/NA Catantt X dete o REIW
Y v M T |
ol Sal Ve ANY W\ ¥XE YANA YRY R \
sl Sl YEE VY A4k VFE XYY YR YA Y
oé,ﬂi:\.,...j ¥/ Y/fY AY O VV/AY VY/AY YANY \OID- Y
0091—‘ Sl YIVY < IV¥ YANY Y/AA NI YY/IO¥ YA/YA ¥
oé,ﬂ l:\.\...u YIVY Y/f4 YY/A¥ VYIVY YY/YA YAy \Vid I\
oo,ﬂi’;.,.mj AN ofee Ya/ay \#IPY YV/IAD YWY AYA 14
oonT Sl Y/f-. YI¥Y AR YO NS YV/A-. ZIVY \
el Sl AVOF e YNA L FRY YARY VYA FYss A
oonT Sl YIN# YIy- OIvY YYITA INVES4 \SZAN AVAR q

wilises sollinl y Jgad 10 ol slaailie Judo 5 4525 Jsl om0 aw b (g3 lidpg sloog S s AMBI (asls  Sivcen IY Jgu
Slge Hobins (Soor lyls <10 5]yt nolie

PC3 PC2 PC1 ol PC3 PC2 PC1 Jyad
< [$YA — 100 N I - IVYY —+ /YD Nitar I
—+IAYA —e/-YO Y5 I -+ JOYY —-[FYY AR I
AT - [£aY [Y Il —+/YVA -/yay I s Il
SIYY. AR AR v NARR! -\ - IYPY v
—+/+20 —+[f3A —-[PYY \Y -IYYY -/yay —-[FFY \Y
[Ny </-Y¥ —-\Y¥ AMBI —efeYY NARN —/+OA AMBI
Uy YA/ Fa/p (1) b /4 VO/Y Y¥/A (1) b g

(PCA) sl slaailsa Juloxs 3 41525

S5 Glin sloolSi] 5y 55 1, oo 5 41575 3,50 Slaeite (ot ) PCA) Lol ailye Lo 5 sy
e 3 2oy YOI 5 VA (i s (PC2 o PCI) o jgmo 30 cilideo Jsuab ;5 (F 5 ¥ (gla IS A Jsaz) amo co
Swro PCL) sl joome 0ls (las Jlod 9 435205 590 sbajasie o s)lobie BLS) 5 wiads Jolis | 5 &l s
&8 (PC2) PCA pg0 jooa .0ls Lid V05 5 L (5o sime 5 (o (Swadr gl 25lilipgs 09,5 L (g bolins 5 Ciin
9 e g | (B Ldpg 09,5 b sl g 5 Sudo LLI)T(PC3) po jome ;0 092 1 095 L (5 )lobine 5 (hie (Ko
Vgl 5ldes sloog)S i (bl 5 5l Joad 5o mizees (YY-F Jouz) o svalive 1095 L (5 lobine
b5V og,S b ote (Siren 5 ke (i csbls il i 5 AMBI (o515 iy i ot i sl
(PCA) Lol sloailze 56T 51 Jol> zmls gallas (¥ JS5) ols ol dte St 1 5 1 5litipg: cslaog S gl
g wiad Jolo |y JS Olass olie 5l ey YA/ 9 #4/7 55 a4 (PC2 g PCL) Jol jome 90 cctlizen sloollins! o
b sloline 5 Sote (Staven (PCL) Jol joome (VY ooz ol (Las Jelodi g 4525 9,90 slapaiie (o (55 0line bLS )
5 e (Saon )3 (PC2) PCA g3 j5ome ols (L3 Vo055 L (5510 im0 9 (bt (Khan 5 | (5Uilipss 09,5
I G3lbpg 09,5 b slolins g (hie LLS)I(PC3) pgus j9ome )3 09 Nl 0g 5 L (5 lolins g St g 109 5 L (5)lolins

Yy



O 5 5 o ,a

6‘)|$V oa;;e\ﬁ/ ‘5Lbolio.m)‘ 9 1 9

I coliipg boog,S T oV ooyl jo uzen (VY Jguz) ol cnnlice

DT
Winter
[ ]
VSummer
[ J
AMBI
N
O .+
o
Spring
([ J
_‘-A__ 1 1 1 | |
I T T T 1
—\.0 —o.& * 0.6 \.o
PC1
IWAF Jlo o alie Jgad 1o b psite oy Lulg, (PCA) Lol adlie Judos g 4y 500 .Y JSC
{ -
9
[ J
Y-
N
8
e o 7
[ ]
g
1
2 [ ]
® 4
[ J
—V 1 | | | | |
I T T T T 1
-5 —f - . Y ¥
PC1

WAF o o calisee Jgab ;5 b it (o Luly, (PCA)Y Lol adlse b 5 4300 F S8

Yy



\V‘\V )l—G—I 41 D)L&)'jl A% 092 UL.’.J"“ J‘LM (a_,.vA.l;u ulS/JaJA am\é

o

o olgieds Wl oo 5 il oo el opl 15t cou bl 5 Sl glacudls 15t Jilas L oly S5 5 Lo
o0 asgs (o I8 5l 5o 50 yols asdllas jo 09l colaiul dole gblin jo ool slaasl p )0 (598 o i I3l
3 S o)l pdiges slaolisl ples o (g o pdiges Jlo G ok jo S lilpg 09,8 SO a4 ouls 23 05,1 sladiss
ML’LSA ua.’>l.w L)"‘ u*’l-“" P ey 090 d.lal.o.a Mw) WB \Mlﬂ-ﬂs S yo kS’L’))‘ )i’l.».’ 45‘093 Qo0 )
hostinnl b ooz o (obe piewsST Cdl b5 5 6385 OB s &slor owon b (VYY) ol e 5 L
Iy Sl glocdled Sl 3l o yoay b aslis ol a5 Saw, axs pl 4 M-AMBI 3 AMBI  osj sl oL
S alezr STy s p Sy Lol laygsh O Oyl 4z e 5 Bas (e DIl 5 00,5 uSaie
SodisT dpaisS oS 5 (s 5l eoliinl b B i S Comez g 0o S ol o] Grizmen s (5 e
23 oe lis alisee bl 45 asls ol 6,515 & ol by ail e sanlie LB bl 28T 665l g atels 5 oS
8 5, o] yo aS ddlaie o ,0 Silgi e AMBI m3li g axiws Sl wlie l)ls suds plil slas 138 35,0 a5
Simboura and Zenetos, 2002; Borja and Tunberg, ) 5,5 1,3 colatuwl 8,90 3,18 3529 asel o5liipg sboog,S
.(2011; Teixeira et al., 2012

Slrog )T oo i 8o 5 Ol e Gl cvan j0 a6l pdiged solSin] plod jo axlllas oy90 Job o
Bl A gV D F Y ool (T slge (g3losié 4 wlas sloaist GV 05,5 4 slate V oSy o oL
Gl sié & pslie slrog,S GHIY Y 05,5 b slate A oK) (T Slge (55lo sié & Sl o slacisS GII) Y 05,5 4
olas alols b by iogs (sl aiws clbias b sladisS GV) B 05,5 4y slaie § 5 ¥ slaoliinyl 1o 5 (JT sl
5 i il o e85 Ll slaeudlas 51 jes sbla s (GHHI 5 Gl LG _Sogll 4 Lol slaog,F 0o ys aS ol
$ToslT & el (slaes,T aos S ey ibge iato slacld 5 abe ygn elhe il s B 4 Sy
ot e Gblis ) 5Vl ixio sl 5 5Kee By elpe ooy s b cos sl s GV 5 GIV)
e Conds o) & 45 bl plo o %8 Slallls jf ol @l aibos il sloclled bugs 43k
b cou bl jasis glp sl Lasls AMBI (asls o wols las 50 aslsy oasls ol ) eslinal U
Kibor By el 5 siate Slocdled ey g b Jilis by (Fogl w8 3blis 51 sl slaclles Lawys
ole (Pl can laore Cuds o,y 40 (2017) ] en 4 Garaffo .(Josefson et al., 2008; Pinto et al., 2009)
Jol> mbs wzsls y M-AMBI 5 AMBI BENTIX 5iips by asls 5l oslitul b 5,45 sloadsl b cos
g diboo Jomln Caw) how oS oLl Glp e oo S a4 AMBI asls as ol olas o] andllas ;|
ol a8 WS slprig byl wms oo (lis 1) s s slacyess Ysese BENTIX 3 M-AMBI (sla a5l

gl oolawl Jole >lei jo Liol ladslp j0 (698 Co e Ll SO lgieas wilgs 0 AMBI

G5 45 PY L all it by slapsS 5 ol Cud 6385 (B e slex 5l AT VPO ggaze jo aalllae ol 5o
Gy sleollins) waut Gl s slacglay a5 ols lis bl o yuioren (o liwgy Corw 5 lp ) ol Jlss
3D Jolel baylps jo adl oile clbiws ¥ slaaiss (oYb cod 092 Sde 4 (A LY sboolSs) adls 36 4 (7
@ s 4l 3b sbeolfius] o (EG) AMBI (YU polie d((nSiw ljls YL clale 5 JT oske b ol Joosd
Clymene 4 Limnodrilus sp. Pseudomastus sp. Capitella capitata ssil> slop S 4565 ¥ g0 cde 4y axdls, s
g, b (V) S ax o cdbis 8 4555 SO lsicay Llymene robusta )by slap,S 4595 o0l 0gdle .ol robusta
8,10 paiges sloelKiusl o a5 (Pearson and Rosenberg, 1978) il o bls )l jo Joletel byl g JT olge 51 8
s350 4355l (5359551 5 SalS SNl 395 o Sy 435 4 (5 ¥ slaolSingl) (SN 5 aio Bllia Suo5 en

Y



w08 508 Ol Ql;_)j}db'-tv.':rﬁ&\ijjl O 5 5 o ,a

5 oS Sl L (Sogll Lyl po rlee 45T Sy olsinas Wl oo 3l 15T (5o ol @l bl 52 iy e
¢ oK) 3l 5 (7 okl (s Bblis ) 4l il laolliil 1o a5 (6,505 Gloais 058 (Byme I olge
el L gille zmls cpl .20 Nebalia sp cogycoew o Capitella capitata b, o,5 wails ol Slol,2
saiss Jlglyd as wiles,S Lo s cpl a0 (Y +F) o) Ken g Brooks o (Y -9) ol )Kan 5 Tomassetti
5 Sl el sblasw olsw, ;o Capitella capitata o Nebalia pugettensis |3 51 (V) G az 0 Clbews 3
S SoINL Gla 5 oz li 5 Clbeas 8 43S S (lsiea; Capitella capitata 455 .ol oby (5,9 ! slocdlad
5 sleasd y ale (5908 Sladils )5 Wil slge (Olay 45 (550 ;0 5 Sl oad Ll (ob)s SlaptasST
465 «yizen (Pearson and Rosenberg, 1978; Linke-Gamenick et al., 2000; Tomassetti et al., 2009) x,ls |3
aiboe JT olge 5l Slgw, adls Guim opl GloaisS cplply 3 0S5 o adws JT slge 51 Nebalia sp.
(Lee and Morton, 2005)

Ol JBlas a5 J o e slacldld 5 hyspn £l slaobey 4 SGop sledlling! )0 AMBI polie iSTas
s s ez Jsb 0 AMBI asls b alal, s s saslie Sl slacndled 5l o0 4 a5 Sbbolfin] o asls
oK) x> 5 (8 b F sboolKisl) Sl off b slooliinl) joos slocaas m |y )l cne sloglis jasls
Gaoley Olie 5o esd e 4y alises Jgad 4o wlgi oo AMBI asls &l alol> mls o L ols ples A LY
JLs ;> Tunberg 5 Borja asllas 5I Jol> sloasil quls onl ail caie slocdls 5 5K (o &)y 5l ol
AMBI i a5lo 5l oolinul b IS0 el slagysls ol >l sloceas o5liipg Condy owyp 4 45 Yo 1)
el S o 0 1) wser 03,8 samail Slul slacdls il s e wlol 1 | laceas ol 5 aslsy
Sloclay Bk 51 45 iph oo osSen ga80n 5 0025 03,55 Syas 5l JSiite bame JI )b 4 0l el Koo s
U (Fmy JS8 a0 g 205 (o0 i (ol SlaptucngST s )3 (2b)0 Glagl,z bawgi g oud buze o)y (29,5
an Sl 5 Srme Slaclay (nl 5l ol SIS0 S e 18 s SLe 3 B e SHn @sler (s o
Borja and Tunberg, 2011; Tomassetti et al., 2016; ) <ol 48,5 18 ) 850 b0 GpiawsST 51 >0 0
aiile S slo piite a5 5wl oo Sgliate ;o0 a0 a4 Dygp ac e S 5l I olge aezs &5 (Ribeiro et al., 2016
olid Sldllas 5l S5 (Tomassetti et al., 2016) o,ls Ko S1js5 CoudS 5 4385 g, el Gos «Dlga, (somdsd
1A ol el jo pol> (Glake base) (bl Lwg cosl (Son JTolge Sh3 cnl 5l ao s Ar sgam a5 wlosls
Vita ) asl asils Wl olge (pl Brae (o 1) capo (il aiiled co g Wgd 08,55 «wiyls j1)8 bboluy 4 o3 slollin
geilannST Jwsly &b 29,5 ooluy 5l Jol> Wil olge ady ubgs o (et al., 2004; Fernandez-Jover et al., 2007
5 Jobes 55051 Gy 5l ool ol 51 ol sailosdly T slgo ,51 bl o (i Sle Sima i kes 5 35m
(38 e S sln 238 mlie 50,5 @al8 sk 5 T olse sile i a0 008 Saxe g0l Y
Sl ol opl 5l Jol> sailesdl JT olge aS 5 ,50,0 Ll .(Nickell et al., 2003) s oyl g95 ial3dl el wlgs o
O3S I8 (2 b g 5emST 95008 Ll 1 Sloml el a0 00,55 Saxe Cga ol 4Y 50 Joloe ()5S 34k
Pearson ) sei oo 5355 B e SHp cdbiis 3 slbaiss Bl 5 s £a5 oS Cel bylh ol as oo 5

.@nd Rosenberg, 1978

Jad ;o AMBI 23Lls 5 wog Slslp cnytien hlo Vg 1 (g3bilpg ooy 5 iy 4 (Ll g 5k Joad 50
Ol e (Kon Il g I (25Llpsr sloog S5 Sll8 L g Vo9 5 L codte (Sinn 5 oo o iy shils (jlensls
Slold e Gllo Voog)S 7 5 ¥ slaolluws] )3 5 Il 5 1 (s2lidpg sloog)S ¥ o ¥ sloolliwsl )5 (rizren ol
cely Sl glacadlad 1590 4 rolliw] o cdbius )b sladiss ao s rals 5 ulus slaaiss s jo (ol .aisg,
Cov ol jo g5llipg Cuxdg dgue 00,8 AMBI o ls ulul 5 oS! ol colidpg Condy Seupn

Yo



\V‘\V )l—G—I 41 D)L&)'jl A% 092 dij“ L;"“L”' (a_,.vA.l}u ulS/JaJA am\é

5 o el 5 By, gl by 5l 65 e dlye e 4 Wige Jlo Jsad (S 0 b
6me J.&Ie 4 ;ﬂ g PR SO a5 albb gaw g 5 Ol e ases [0 ouds sbul Ol s cde RIS NS
.(Borja and Tunberg, 2011) 55,5 oo oo

byo g oo bads Jolow (o oals Slolils laaiss 4 Bliips sloog,S olas! I w as ol (lis Lo asllas
5 syl sbdass gile 4 LSS ) oolazl L oerls opl uien ..\ML;‘SA S o S Ao L5’>|9.§ 0 b cuas
Ol o3 g ewile) LT 4 Gloy Job jo 1) calides laoliny yimn St 2b))l ln 1) 995 (2Ulg5 dbajsin (69,Ses
1 Sl sl 5 i Sl Gaskis gl sl il a5 ol olis pasls nl 5l Jols gl oo aslllas
ol S S 5 olules a3l gl 511, Ll cou gblie Wlge (ol 5 il (ol Slapiass]
plo Glp )l 092y atls pl Cand o a5 SladieT 580 5 cwnlie NS 55l Ojee o et Ll ol 5l el

2385 oo Sleiian loyeiS Jobe (o
‘sﬂé).);é 9 ,&m.’ k)

5 Oliwgs soles ilalls Gllall 5 2,0 o o, Ben bl |y 055 Jlo 08 5 Sis JloS dlie Bty dwsp

Lol lp e 3 ke Sl Jiglas 5l g 00ges 5lpl idges e |y Sloue (5,10 paiges plmil el a5 Sl e
Job o slal sl olawl, b a4 xXily oKiils 51 Jennifer Ruesink jsud,, il 3l ores abled oo v

39,5 o 535l ol il 5 43525 5 (518 piges o 3aE ol

=L

Akbarzadeh, G., Estaki, A., Ejlali, K., Mortazavi, M. 2003. Evaluation of the environmental impact
caused by shrimp farming complexes on the Tiyab coast in Hormozgan province. Iranian Journal
of Fisheries. 18: 21-31. (in Persion)

Akhevat, N. 2009. Investigation the environmental health indices in Mahshahr creeks industrial areas.

Master's thesis, Khorramshahr Marine Science and Technology University. 93 p. (in Persion)

Beck, M.W., Heck, J.R., K.L., Able, K.W., Childers, D.L., Eggleston, D.B., Gillanders, B.M.,
Halpern, B., Hays, C.G., Hoshino, K., Minello, T.J. 2001. The identification, conservation, and
management of estuarine and marine nurseries for fish and invertebrates: a better understanding
of the habitats that serve as nurseries for marine species and the factors that create site-specific
variability in nursery quality will improve conservation and management of these areas.
Bioscience. 51: 633-641.

Borja, A., Dauer, D.M., Grémare, A. 2012. The importance of setting targets and reference conditions
in assessing marine ecosystem quality. Ecological Indicators. 12: 1-7.

Borja, A., Franco, J., Pérez, V. 2000. A marine biotic index to establish the ecological quality of soft-
bottom benthos within European estuarine and coastal environments. Marine Pollution Bulletin.
40: 1100-1114.

Borja, A., Muxika, 1., Franco, J. 2003. The application of a Marine Biotic Index to different impact
sources affecting soft-bottom benthic communities along European coasts. Marine Pollution
Bulletin. 46: 835-845.

Borja, A., Tunberg, B. 2011. Assessing benthic health in stressed subtropical estuaries, eastern
Florida, USA using AMBI and M-AMBI. Ecological Indicators. 11: 295-303.

Brooks, K.M., Stierns, A.R., Backman, C. 2004. Seven year remediation study at the Carrie Bay
Atlantic salmon (Salmo salar) farm in the Broughton Archipelago, British Columbia, Canada.
Aguaculture. 239: 81-123.

Al



w08 508 Ol Ql;_))}db'-tv.':rﬁ&\ij)l UL 5 5 o s

Chen, G.C,, Ye, Y., Lu, C.Y. 2007. Changes of macro-benthic faunal community with stand age of
rehabilitated Kandelia candel mangrove in Jiulongjiang Estuary, China. Ecological Engineering.
31: 215-224.

Choy, EJ., An, S., Kang, C.K. 2008. Pathways of organic matter through food webs of diverse
habitats in the regulated Nakdong River estuary (Korea). Estuarine, Coastal and Shelf Science.
78: 215-226.

Costanza, R. 1999. The ecological, economic, and social importance of the oceans. Ecological
Economics. 31: 199-213.

Costanza, R., d’Arge, R., De Groot, R., Farber, S., Grasso, M., Hannon, B., Limburg, K., Naeem, S.,
O’neill, R.V., Paruelo, J. 1997. The Value of the World’s Ecosystem Services and Natural Capital
The Globalization and Environment Reader. 117 p.

Darvish Bastami, K., Sultan, F., Bagheri, H., Hamzehpour, A.S. 2012. Evaluation of environmental
guality of the Caspian Sea (Sysngan) based on the AMBI index. Second International Conference
on Oceanography Persian Gulf. pp. 1-16.

Dehghan-Madiseh, SA. 2007. Identification of sensitive areas in Mahshahr creeks under the effect of
the use of biological and ecological indicators. PhD thesis, Khorramshahr University of Marine
Science and Technology. 144 p. (in Persion)

Doustshenas, B. 2008. Classification of coastal ecosystems Musa creek using Biotops index and
scoring system to determine the biological health in GIS systems. PhD thesis. Khorramshahr
University of Marine Science and Technology. 165 p. (in Persion)

Duarte, C.M., Cebrian, J. 1996. The fate of marine autotrophic production. Limnology and
Oceanography. 41: 1758-1766.

Duarte, C.M., Culbertson, J., Fundacion, B. 2009. Global loss of coastal habitats: rates, causes and
consequences. Fundacion BBVA Madrid, Spain.

Duarte, C.M., Middelburg, J.J., Caraco, N. 2005. Major role of marine vegetation on the oceanic
carbon cycle. Biogeosciences. 2: 1-8.

Eleftheriou, A. 2013. Methods for the study of marine benthos. John Wiley & Sons. Blackwell
Science, Oxford. 1-496 pp.

Fernandez-Jover, D., Sanchez-Jerez, P., Bayle-Sempere, J., Carratala, A., Leon, V.M. 2007. Addition
of dissolved nitrogen and dissolved organic carbon from wild fish faeces and food around
Mediterranean fish farms: implications for waste-dispersal models. Journal of Experimental
Marine Biology and Ecology. 340: 160-168.

Glémarec, M., Hily, C. 1981. Perturbations apportées a la macrofaune benthique de la baie de
Concarneau par les effluents urbains et portuaires. Acta Oecologica Oecologia Applicata. 2: 139-
150.

Garaffo, G., Jaubet, M., Becherucci, M., Elias, R. 2017. Assessing environmental health using
ecological indices for soft bottom in sewage-affected rocky shores: The case of the largest seaside
resort of SW Atlantic. Marine Pollution Bulletin. 115: 233-239.

Harley, C.D., Randall Hughes, A., Hultgren, K.M., Miner, B.G., Sorte, CJ., Thornber, C.S,,
Rodriguez, L.F., Tomanek, L., Williams, S.L. 2006. The impacts of climate change in coastal
marine systems. Ecology Letters. 9: 228-241.

Hartmann-Schréder, G., Dahl, F., Schumann, H. 1996. Annelida, Borstenwirmer, Polychaeta. Gustav
Fischer Jena. Vol. 58, in Die Tierwelt Deutschlands und der angrenzenden Meeresteile. 1- 594,
Hendriks, I.E., Duarte, C.M., Heip, C.H. 2006. Biodiversity research still grounded. Science. 312:

1715-1715.

Hovaizavi, S., Savari, A., Dehghan-Madiseh, S, Doustshenas, B., Pasha, H., Akhevat, N. 2012.
Application of AMBI index to assess the environmental quality of coastal sediments in
Khuzestan. Journal of Marine Science and Technology. 11: 1-15. (in Persion)

Hyman, L.H. 1992. The Invertebrates: Mollusca. 1, Vol-6. International Books & periodicals.

Imanpour Namin, J., Sharifinia, M., Bozorgi Makrani, A. 2013. Assessment of fish farm effluents on
macroinvertebrates based on biological indices in Tajan River (north Iran). Caspian Journal of
Environmental Sciences. 11: 29-39.

Islamic Jurisprudence Encyclopedia Foundation. 1996. Encyclopedia of the Islamic World.
First edition. Available from http://ar.lib.eshia.ir/23019/1/1852. p. 1852. (in Persian)

v


http://ar.lib.eshia.ir/23019/1/1852

\V‘\V )l—G—I 41 D)L&)'jl A% 092 dij“ L;"“L”' (a_,.vA.l}u ulS/JaJA am\é

Josefson, A.B., Hansen, J.L., Asmund, G., Johansen, P. 2008. Threshold response of benthic
macrofauna integrity to metal contamination in West Greenland. Marine Pollution Bulletin. 56:
1265-1274.

Kamalifar, R., Vazirizadeh, A., Nabavi, M., Safahieh, A. 2009. Study mangrove forest macrobenthic
communities of Bardestan estuary in the Boushehr province. Persian Gulf international
conference. 10 p.

Keen, A.M., Coan, E.V. 1974. Marine molluscan genera of western North America: an illustrated key.
Stanford University Press.

Khedhri, 1., Atoui, A., Ibrahim, M., Afli, A., Aleya, L. 2016. Assessment of surface sediment
dynamics and response of benthic macrofauna assemblages in Boughrara Lagoon (SW
Mediterranean Sea). Ecological Indicators 70: 77-88.

Kroncke, 1., Reiss, H. 2010. Influence of macrofauna long-term natural variability on benthic indices
used in ecological quality assessment. Marine Pollution Bulletin. 60: 58-68.

Kundu, S., Mondal, N., Lyla, P., Khan, S.A. 2010. Biodiversity and seasonal variation of macro-
benthic infaunal community in the inshore waters of Parangipettai Coast. Environmental
Monitoring and Assessment. 163: 67-79.

Lee, C., Morton, B. 2005. Demography of Nebalia sp.(Crustacea: Leptostraca) determined by carrion
bait trapping in Lobster Bay, Cape d ‘Aguilar Marine Reserve, Hong Kong. Marine Biology. 148:
149-157.

Li, B., Li, X., Bouma, T.J., Soissons, L.M., Cozzoli, F., Wang, Q., Zhou, Z., Chen, L. 2017. Analysis
of macrobenthic assemblages and ecological health of Yellow River Delta, China, using AMBI &
M-AMBI assessment method. Marine Pollution Bulletin. 119: 23-32.

Linke-Gamenick, 1., Vismann, B., Forbes, V.E. 2000. Effects of fluoranthene and ambient oxygen
levels on survival and metabolism in three sibling species of Capitella (Polychaeta). Marine
Ecology Progress Series. 194: 169-177.

Lotze, H.K., Lenihan, H.S., Bourque, B.J., Bradbury, R.H., Cooke, R.G., Kay, M.C., Kidwell, S.M.,
Kirby, M.X., Peterson, C.H., Jackson, J.B. 2006. Depletion, degradation, and recovery potential
of estuaries and coastal seas. Science. 312: 1806-18009.

Martinho, F., Dolbeth, M., Viegas, I., Teixeira, C., Cabral, H., Pardal, M. 2009. Environmental effects
on the recruitment variability of nursery species. Estuarine, Coastal and Shelf Science. 83: 460-
468.

Mikkelsen, P.M., Bieler, R. 2007. Seashells of Southern Florida, Volume 1: Living Marine Mollusks
of the Florida Keys and Adjacent Regions: Bivalves. Princeton University Press, Princeton.

Naghinezhad, J. 2015. Tiyab Port. Available from http://dehyaribandartiab.blog.ir/1394/05/27. (in
Persian)

Nickell, L.A., Black, K.D., Hughes, D.J., Overnell, J., Brand, T., Nickell, T.D., Breuer, E., Harvey,
S.M. 2003. Bioturbation, sediment fluxes and benthic community structure around a salmon cage
farm in Loch Creran, Scotland. Journal of Experimental Marine Biology and Ecology. 285: 221-
233.

Pearson, T., Rosenberg, R. 1978. Macrobenthic succession in relation to organic enrichment and
pollution of the marine environment. Oceanography and Marine Biology: An Annual Review. 16:
229-311.

Pinto, R., Patricio, J., Baeta, A., Fath, B.D., Neto, J.M., Marques, J.C. 2009. Review and evaluation of
estuarine biotic indices to assess benthic condition. Ecological Indicators. 9: 1-25.

Poore, G.C. 2004. Marine decapod Crustacea of southern Australia: A guide to identification. CSIRO
publishing.

Raut, D., Ganesh, T., Murty, N., Raman, A. 2005. Macrobenthos of Kakinada Bay in the Godavari
delta, East coast of India: comparing decadal changes. Estuarine, Coastal and Shelf Science. 62:
609-620.

Ray, G.C., Grassle, J.F. 1991. Marine biological diversity program. BioScience. 41: 453-457.

Ribeiro, L.F., Eca, G.F., Barros, F., Hatje, V. 2016. Impacts of shrimp farming cultivation cycles on
macrobenthic assemblages and chemistry of sediments. Environmental Pollution. 211: 307-315.

Shokat, P., Nabavi, S., Savari, A., Kochanian, P. 2010. Ecological quality of Bahrekan coast, by using
biotic indices and benthic communities. Transitional Waters Bulletin. 4: 25-34.

YA


http://dehyaribandartiab.blog.ir/1394/05/27

w08 508 Ol C)L_)_,}'-L;'I;'-urﬁ&\.lj)‘ UL 5 5 o s

Simboura, N., Zenetos, A. 2002. Benthic indicators to use in ecological quality classification of
Mediterranean soft bottom marine ecosystems, including a new biotic index. Mediterranean
Marine Science. 3: 77-111.

Smith, R.l. 1964. Keys to marine invertebrates of the Woods Hole region: a manual for the
identification of the more common marine invertebrates. Marine Biological Laboratory.

Snelgrove, P.V. 1999. Getting to the bottom of marine biodiversity: sedimentary habitats: ocean
bottoms are the most widespread habitat on earth and support high biodiversity and key
ecosystem services. Bioscience. 49: 129-138.

Soltani, Zh., Nabavi, S.M.B. 2008. Compare the macrobiotic structure in the Ghazaleh and Ghannam
creeks (Musa creek) as biomarkers of pollution. Iranian Journal of Fisheries. 17: 159-164.

Spagnolo, A., Punzo, E., Santelli, A., Scarcella, G., Strafella, P., Grati, F., Fabi, G. 2014. Offshore
platforms: Comparison of five benthic indicators for assessing the macrozoobenthic stress levels.
Marine Pollution Bulletin. 82: 55-65.

Taherizadeh, M., Sharifinia, M. 2015. Applicability of ecological benthic health evaluation tools to
three subtropical estuaries (Azini, Jask and Khalasi) from the Iranian coastal waters.
Environmental Earth Sciences. 74: 3485-3499.

Teixeira, H., Borja, A, Weisberg, S.B., Ranasinghe, J.A., Cadien, D.B., Dauer, D.M., Dauvin, J.C.,
Degraer, S., Diaz, R.J., Grémare, A. 2010. Assessing coastal benthic macrofauna community
condition using best professional judgement-Developing consensus across North America and
Europe. Marine Pollution Bulletin. 60: 589-600.

Teixeira, H., Weisberg, S.B., Borja, A., Ranasinghe, J.A., Cadien, D.B., Velarde, R.G., Lovell, L.L.,
Pasko, D., Phillips, C.A., Montagne, D.E. 2012. Calibration and validation of the AZTI's Marine
Biotic Index (AMBI) for Southern California marine bays. Ecological Indicators. 12: 84-95.

Thompson, T.E. 1988. Molluscs: benthic Opisthobranchs: Mollusca, Gastropoda: keys and notes for
the identification of the species. Brill.

Tomassetti, P., Persia, E., Mercatali, 1., Vani, D., Marussso, V., Porrello, S. 2009. Effects of
mariculture on macrobenthic assemblages in a western Mediterranean site. Marine Pollution
Bulletin. 58: 533-541.

Tomassetti, P., Gennaro, P., Lattanzi, L., Mercatali, I., Persia, E., Vani, D., Porrello, S. 2016. Benthic
community response to sediment organic enrichment by Mediterranean fish farms: Case studies.
Aguaculture. 450: 262-272.

Vita, R., Marin, A., Jiménez-Brinquis, B., Cesar, A., Marin-Guirao, L., Borredat, M. 2004.
Aguaculture of Bluefin tuna in the Mediterranean: evaluation of organic particulate wastes.
Aguaculture Research. 35: 1384-1387.

Young, C.M., Sewell, M.A., Rice, M.E. 2002. Atlas of Marine Invertebrate Larvae. Academic press.

Wikipedia.2018. https://fa.wikipedia.org/wiki/%D8%AC%DA%AF%DB%8C%D9%86 %D8%A8%

D8%AT7%D9%84%D8%A7.

Y4



