sl 48 drwgi 9 S ) dauzxo aloeo

Journal homepage: https://www.envjournal.ir
. LA
;l:&_vr‘; - '5:“’3)},:2

Suan b Lsle g (b sl o Jolgw (S jE 95

b 03 32 i ol bghas o

Vo:‘jdﬁj‘g J.:.a| g\ﬂ:.d) hé}& Io>es g‘l;;‘fals Ol ‘Y&;G.“f,a.; uJ..F ‘\'ﬁ:“éb') A.y.pja

&Lﬁ"u"é“}-‘u‘-‘ “’JK}J}@ BK/.::J'/A “-,."léj.} ‘;':}:J'J ij‘ a.L(.fJ/.: 44’/.9 ‘fﬂws_".m:lj dj;—%’

J/jghﬁfjﬁ";‘;&i&v W@Lf..’.’.ﬂ".’ ‘gf:“‘:'jc;JJ[“'ijfl‘ PRL R D ;ul:tj.;/’_; QJ.’ “;Jf‘l?ww;,.,.“g 4_,;—1’

‘j//:l/‘wé&J.L? 4‘;‘1{}4}@ aL{—:J/J 4‘,1'4}-3 Jﬂj f}L‘ DAL s 45.9)47.3 o_;;—r

Il gz s iU gl oKl s gl (sloin sy 35 00 il s plidiCamy 055 —F

oS

sladbs jshieay Sleojle obxl cox Lol (ilpl amas o dole lajlaleis tdoado
3z ph e il 5 Cls 515 A ek Sl 0 o lpan (5,550,5 § sSame qgolazi
25 PP GeeeS laolinn) b olea sl Shy g2 dole Glajlns 5 bealSul ((Sazgs
Slsts g pie Somezr ailed o) 4 Gy )3 J925 5 i (l Sl 00l (G052 G 9 S5
Os7ed (b Doly> b oablie sl L Il Lys Sf Gl pael b Gezmen 2lse 5 O
il oslyd edel dezy 4y SIS (Ml b s S el gt bl ol slaglish
895 Sl Rl jslaieds daz GlaolKiny; slml sl LI el sbu! slalasre S3elsST
Tob O seiEst GlagSl o awlie Baa b adlas ol gyenl 5l e Gl Jb 50
oSl (sd 3 Geg)p> e 5 ol Sl Thy B Grizes 5 b 5 (femas sla i
LEpdy O30 iy

(oley 5 4l pmn U 0232 (SlojFo Jolgw)  (oamb olin; ¥ 51 (510 paiges (g g Olge
(ol 5 oo e mlo (3518 135y U oz SlapSs e Sloyro Sl iin) (Somas ol ¥ s
il b il plul VAP e BAYAD Ll ) (lad jsba (028 0pir g5z Jolee o
a9 ol St )3 (pgian g (b S £9 93 50 Saml @elsz )l piges I anlllan
3,5 As S AP (5l paiged 095 Yoz (b (g, haw

a8 a0 lolid 455 10 wad gpslaer Gladigal plulid 5 LSe gy 5l o i@l
Gl s 050 5 cvnlin caiac o o 48 FY 5 b sla iy 0 @555 FO ol ol
g Sgmgl galyz SYL (Gdgr e0,0) (Jlilp shls (egman sloyin b anlic jo b
09,5 4w 2 g Vb (xeb lastay ;0 0ad olulid (cegignSL slaog) S ST Adgy oo
) it (Gog 2o ) (Slsl3 (egae slo i 13 a5 (LLeSs 5 1555 2 o 900 (sogignST
ol ¢ o oK) g 00 T saslive Jow pued s aigS olowd auslie (o .ai0gs cols Lplaisl g 4

$laes go 5l Sl Wog ool plais] sg5 a4 1) aisS slawi (i oy 4 Al

o g9

o azsw ,U

VEY/ 0/ ) sl
VEYI N E

dole sl lul pie
sEoas ol ;
S el

Sheg5> Gble

A

marzieh.razaghi@gmail.com :J s ews suicws o3 (S 9 AU vy



\\‘~Y“ﬁl._f‘/\0¢)w‘ﬁo)}: L;L;uljﬁw‘};jﬁﬁm.:)ja.:mw

)‘J.;“Li ijd«.ﬁ).h:mam‘;ﬁ

(p<‘/‘&) als QLAM) p......S 0y (S99 J.‘>|9.~u o usl.a...a G909,y Cj-l"-“’ e g
St o ol plaie Wiy, S Loy Sglite (soag, i ok 53 435S Slawd (e dalie 3 i
9o b aolio 10 sung, i mb 4ol GlacSin aiss 5 00 )5 caslice gy, 3> £la5,I L ol o disS
S Olws B Camez B3I o og VL slaisS Gl Gl gaegir SN e
s o ol fdoay Wil o el (pl A5 Wuis sdwlin caias ol Blo Fslaw
Lanolio j0aS 0l adein Louas g ormb ofing) 90 00id jued ladiss cw)p j0 0SS oy
O ez Sl Sold j0 e sbadist 5l SO Sl Sle cpl g el atils ralS g5 LB
Eomas b i )0 Zlgel D8 0e YU g 0 ol 4T oo i Cawl 009y oKy 90 (pl
J;l.ﬂ.n ) A:L) U"J"“‘f EFan 6[.%).4..“) SS9y ‘519}4.4 A“‘B"’ cbﬁf L}"‘ &S Cewl ol [EPOW)
5 990 LBl eaas slalSle L osg aluily 9% Centroceras clavulatum SCl>g S
N olgre 4 Padina sp. 5l ax a5 5 5bas 045 08,5 sl o LSl 0l (65, s BB b S
as ols plias ol asddlas al Byme oiun 99 () G Comex LSLe Solds jo 50 slaaisS

Oz Ghn ($5eal (iul38l L g 0 e sloml el 5 51 (6 ytin aisls (o ol b > glaw ol

Db oo ilj8l gladlaie s 895 Coles 50 g 05 oo Sloul S paiz (gl SuselsST ailis]

Chapman,) suaeg,;> o adhie als o o
6o ytan b Gernls 056 sla sl slacsglis 51 (2003
Uolges s 00l 53 slacslis il o dilaie anb
2 5k slogls 4 e (egian 5 (b SlojFo
Cheig)Se) g Sl Gemed Sojglem sla )y
Marzinelli et al., ) K& 4 <ols, «(Bulleri, 2005)

g s (2011
Geg)rr o Slebeizl g9 ane) )0 adlllae (pois
Sy yan Lole ey sla,tsl b ond ol jan
(YY) o Ken g Firth asllas S, o ol a3 $
2 el g ol 5l Gl 5oyn (SejEss
ool ol jo Oslite G0y slagls)|
Slaazde> Gle 0 izes 5 (Sohas 5 (b
Golns) ;o ool gy Sl 5l slo iy 5 Sloyie
dlie 390 Wil nli Jolow jo 5rae 5 (ol
3 baxog> Cawnl ddlas opl o ol plxl
3o Iy dgei (ly b eian loyia
Sloyro azog> oS wo S owslin a5 sba
Gl gg,0 Blo glayis b oawslae 0 (PAY)
oSt (V) (b o) 40 S (oo

YA

23

A0d0

S8 et 1) ol el SlapiasusST (55l g
Cool 00 hawd oo A a4 el cplcwl ools
5 el dnwgs ( Slusl slacures &b, L 4S5, sbay
o2 srmb ool 9y @ plilaile 5 cole
Vitousek et al., 1997; Bulleri & ) ceul oals 54

.(Chapman, 2010; Airoldi et al., 2005
ssle b ol Al glollin; I (55l
TS zae  dole slales emen | dole clilis
Jolo Giulojd b allie 3 l, (Sl o5 Loy S
el b Jobe bl (S5 Jw b2 g
sloslail pi o bl 51 ooy dlaws g0l 5l alons
I, b lhosls oyl o5 o sanlie >l
S 2wl by Al el 5 simd e s
5 Sz poe S (o0 Sbml S sl oK (990
el o5 (Moschella et al., 2005) yj oXeal
slajles jislssl ¢ (Burcharth et al., 2007) (gaweg, 3>

Shore protection structures
Seawall ¥
Breakwaters "



3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

Wiy g 319

axdllao 090 adlaio

obee by 5 )l gl 63959 JFae 50 @28 052
Yo'y 5 sk 0F S5 OY" B 00°N D YA
ol o @dly Jos o YV e eies B OVS XY
S9u> Sy b )l gl 0piz (S 0nix
25 OB bl Ceix 0 e eslS VP-4
ol i) s cal oad adly oy 4S5 5,0 Jled
9o .(Roozbehi et al., 2009) wil o yio £ L 0 mhaw
w3 oo &y opi SLbl o 5e; alid Job jo dweg)ix
lyal ol 2o ¥ LY Loyl hwgie glis,l GBS a5
g 3, gl e SOl S el a8 SlLbI s b
el by o1y o3 SLbl gbyo plgise g, ool Sl
5y glosl o8 (250 5 (25 J2lgw jo Lol aily>
ol sl sl ol saalin LB 55 e
20l i 9 009 dag)iz ol oz Bkl o
S Cewl oomlice J.:LS cb.e‘f csy 9 J.v Oy 09900
oz e 0 o Bk a v e o L
PPE YO 0td GLLI 1o (gy5 brwgie .ol 3y5 b
() J&) (Bagherzadeh, 2011) wib oo

Sl ‘5)3Téo.‘? 9 ol | ol

Jolow o lo iy snjess adllae jslate o
J>|5_...; 59 L;)LA\.\.QA cisS aw 6p—~«3 oRY SF=
0,99 b w3 onir (B oy g o9 Sl
A pdy Oyge VWAP gl B YA oLa).ST b
£33l piid 0y i Bl o ol cbla> sla sl
A b.» )l &Lw 6LD)‘9)Q ‘(éiuu 0053 6Lmuiw Toe
c8Y g 51 Al dalaie o i sleles g S
aS 09l o ol ws Uoasl Jdoay il e
Sodl g gdre Slge b L bl I (g,ls paiges
5 6,515 alSl ol gla,bisle o pdy &)z ol
B> addllas 5l Wog oo s sl jlas £g5 5l a5 cBY
u.».ucj la ‘;A-MJ 0095 )L»_>L....' )LP u.vl.e‘) o .\4\.\30;
SLb slagl 2 5l ammo e Gl i 5 alie Ly
b Oeizran ap0,8 Ll gdae dlge b g @B 05
ey CaxBae o y0 a5 Wo S e ] 0>
23,5 Sl egias slayiaw Sjglre 3 b

A

S0 mizen iog 0dls sl vex o 1, (o ki
2 Ghegyxr gyl Sl as e F asie aslllae
b sl 4 cund egas ool
2 Gl Hebar slaiss sle 5 cunl lled i
Pt gy YL pohe 4 Cond il i
o) Be o Aguilera (o Ko aslllas o pioren ol
i laaiss e sl g anels oS5 (Y)F)
2 pglme ek oSl a5 5 (SKozse o
5 85 18 bl oyee (Lt Jled o (sladlaie
sl 5 Slgl2 sl 455 oS5 a5 WS evmlin
FEymae g grmb o) SloSiw w55 o gol
Dol shls aslllas 590 0598 (b (s)lo e JSBe
GSTn b S slaiss g g Lie o glds pl g win
Osed  (pBolliunjo S (o 5 (S
el o] ot 0y (SIS e glo o o Ay

Gl ole cbls glaybsls 5l el S
ol by ST RIS linany sl pibosliza]
Syl Syzo Bedd jebay sl bl Wl de sl
oly JLisa sl o (Bulleri & Chapman, 2010)
oISl 5 ol gl s &S (ailee p o ade
Jo g3 Bl Jlo 3 a5 (olpes 15 b (slaThis
L .(Nordstrom, 2008) il s dzwy ¢ colo
2 el slalans 5 bSize cole a4 axg
sbul 5 zoe Pl Rl jekiies lpl (g Sl
5 9 5 $lo lacdled sl oS yan 5o il
55 ol 5 sl Jlse 038, G 3l T Jlise
colo @ly laghy, dee g addlae (e
I osdies oben] Comjlae b S5l glaylsle
g5 oSl adsl (o) Baa b aslllas (nl 500l
eSS ars bz o Sleleixl sl
o) ol glis sl lisle 55, Jsls 5 slasS
b ol 5 (0 zoe 5 Jolo Jlnes 69,90
2305 |l anlllas 0,40 dilaio 4o



VFo¥ j“.’.L.’. AO d)l—w: A 092

oSl drs 5y S o dles

)UiLi Wﬁj%jhﬁmam;}g

5 b ol ol jo SLLI Glo gla i,
Gcﬁ....a.oolimu)\cs Mom)f)lscw
5 Jad) VYAl B IYAD el )l Lad jgba
sloosls a4 Sliws 5 Lialejl J1,SS lgie 4y adlllae oy
2 L85 Dygo (6l pdiges (Wil leaiss 5l S
eyl o 0 Kw a5 0 Solay jsbay oSl 2
So e Blo mhw 6550 9 w05 SLEl a1
G193 & e (ol O x o gile 00) Sl olss
lalyolsS 1o Sgm ol aolez 5l G 9 0l ools 1,8
il o 50 Grizres OB 4 Se (90 Lawgs
2 Snleer glelid cox a2l aleaise

20,5 Jie olKislej w0 g WS /F Il 8

25 Al Gl o5 (Sizge Jolds (coian slo i
SBl obre; (Sazee g Ele (Shzee (2le )9l
opyr Sloye Jrlpw 08 (srmb Gl 5 W3S
P ON0gse boslxe) e Sloyre Jolgw U
Losbee) allss Gloyo Jolow (ol )9l
OSoEse s lope Jolyw o (Ele (Sozse
O Jgsz 5 VS ab ads Gl s ol
oz klys 5o asdllas 3 90 ol 5l (6,10 paiges
o Gl lulinl el 8l Djge Al
(Fmae g sk ol G oo e P
Eymae ol by ay, Skl ks
Gor SRS sy spheds W3S (6l0 paigas
dslie g Dglae sung, i slagly,l Ho Blo slo
4 S e SSeal s (Som Sy » E98

id 032 32 (2952 Jolga 53 axdllao 8590 (Lroliiu| (Ko Cardgo -1 Jguar

26°53'55.9"N 56°09'49.5"E Jlye-ro olre, Sizge
26°41'05.3"N 55°42'53.9"E Juye-va o (Sigzse ol s
26°46'05.5"N 56°03'12.8"E Ju e Pl 5358 508 AlS (e
26°4948.2'N 56°0714.7"E Ja¥-d 5 oy sl Kbzse
26°53'49.5"N 56°09'42.4"E rsb ole,
26°43'48.2"N 55°50'28.6"E rsb sl ol s
26°44'15.9"N 56°00'06.1"E b - b
26°48'49.4"N 56°06'39.5"E b bony
ey . /_m
27°00°N 2T°00°N
B s Iran
26"400°N- 26°40'0°N % )
\ zfg," 3 Hormozgan
e e wrE  stet e sewwe _.A::'?." 6; //—[l:i
L © % Oman sea

o 2l SN M 3 0 3152 (£ gucn =AN (031 52 (xaub =N N 10l 033 32 (9 ol 50 oliiunn | ool - s
olxo, £90an =AR golxo) b =NR (Flw couan=AS (@bl 2ok =NNA . 2l 5,9/,% )09 o0 =AF



3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

Aigad ;o o8l S slass by diged o3l b e N
loge N L N® ol o0 &) :INN

2 Gl 55 hrogi Caz Cyhg osld g9 LaSla
s ¥ 508 5l oolitl b So5glsns els>

M)
H'=-Ti,P log, P

pesls H' g ali a8 s Slgl3 Pi Jge,8 ol jo
obe yo 0l jeas S51eSs ol S5 1eSS el
w—g) O i H'max TR UL"“"’ |) aliseo Lshbd.};
@)9—43 )0 LQ(.J aS ol u}’L"‘" ua.>l.~u 6‘)) ’,S.aon
oSy Sleld slls eaiss als as 09d o Jol

D)

HI’
r__
I T ins

osls asls 'H g aisS S olaxi S dlolee cpl o

]
9 Somezr LSl (glaiss Sl (Gidgy wey0) Sl
Dol (gm0 ssbiieds i Sgn gl melyz IS oS
s tCerer Ll ol W gl (e 0
oBsj £95 90 ;0 alizee slaolins! y slasgS oS
(PERMANOVA) a3 ,b 4 el uills 5JUT 5
solitul & asus PRIMER 53l a5 5 998 mhaw 4o
Jesl 5l jslaie cwas (Anderson et al., 2015) o
(Sl sl Slolp sleosls pgo aiy, JSiy osls
JSsey ools JUml 5 opmaz 5l 5 slisF sl
Wl p GlsS oS5 sbedls gl jgampas 5 jea>
Binomial deviance cwlls pac uyle e
Losls 8g>g cde 4 Conl mudg 4 p3Y 0l oolatul
Binomial calis pae s yile 5l oo oL polie gllo
oolazwl Bray- Curtis el o 5le sl Deviance

° Assemblage structure

Joe Olympus 58w Soagid jl ladiges Su350535 550
SQF 301 Joo AXIOM gy ,So g3 yiwlgid g CX21
Sromb b Gz sloog )5 oluliss 5 o oolaiu!
Al yuiored g e molie 3l oolanl b ) Sas mlans

Cd,E o alite aslul b

Barnacle:(Chan et al., 2009; Shahdadi et al., 2014)
Bivalve & Gastropod:(Bosch et al., 1994)
Algea:(Trono 1997; Kokabi & Yousefzadi, 2015)
Crab:(Naderloo & Tuerkay, 2012)
Coral:(Carpenter et al., 1997)

53l e ) eslicil by Lol 1S 5l onds 4 5 (sla e
5 4> (Kohler & Gill, 2006) f/\ as.; "CPCe
Jpa> s g ypax g Gl Sy g WAl il
S o a5 Cul sy a4 a3 00,8 5155 basgs
S92 Sk slaass Gl Y oSSl i oS
3 e 09 e Gdigy duo s Cbly dg>g o s
.(Canning-Clode & Sugden, 2009) sl duoyo V.-
sy 55 Sl el i iodls Judod g 4y joui
&lyr 95 9 slass slie (Jlgl P 1 Sigm ol eslyx
85_4..: o)._.u..,..n S 6L{bua.>L.w )‘ oalao! L» ‘S'“-’}*-’gs“
slid Al g -0l g9 (APl (szes (S
Aol o gly S31SK jasll g GILS L glassS
Ozt jetitle a0 50,8 4 _wlxe PRIMER 5
OSles Jl eSS sm gl geloxr () £ slaasla
(=28 ez 900 1) 6355 ;o (Libgrao,9) Sl
.(Moreira, 2006) w5 colatwl olfas! ,a o
U5 olaws oasS ol WS L glaisS clé asls
el ol el ) anls S s ol slaaisS
al,al 5 P S slaws a5 ol ioriw glp G lxe
Vo Jeeyd 5l eolaiul b g siie 4wz 4 3lee
M

Dyg =0 -1)/InN
QT )D as
laaisS S slaws S

Coral Point Count with Excel extensions *



VFeY j“'.’.l'.’. AO d‘)w A 092

oSl drs 5y S o dles

)‘J.;“Li ijd«.ﬁ).h:mam‘;ﬁ

S 2 ISl e Ghg,y onl yo 28518 el
Y INVESRRLIV R A L SO VURLA JUOP SR F YHS g
IS e 50 A s Syl gl aslllas ol 5o 3sd e
St £5 2 5 oKl 2 )0 (guegyiz mhe ;0)
Cwz $39y9 ool lpie a4 (egras by b
Anderson et al,, ) w5 colaswl SIMPER  5JUI
(2015

SRy ey Gl gl g SR slaloges mew
253y 50 Excel 2013

™)

90 0 ST @elozr )lopaiges 5l addllas cnl b
s 5 sl a3 oyt ek s £
i oS A7 gl paises 0y98 ez b s
sladiged alolid 5 loaSe (ow)n 5l w005
ol s we 3 plelil asS Ved a5 slaex
8T TV g ek sl 5 45T 0 b
b slayi 08 saalie esras layia
Gy boalio ;o (bre, 5 allE (e L)
sl Gl g oo oolo 918 pog 5b) (ogra
Wog Sgmgl gl YL (Ghde we)o) Sl
sloeg S 351 by depe (Y JSS 5 ¥ Jguz)
390 YL (rb sloytay ;0 0ud plolid (cogiguSt
OLleoSt 5 1955 o g o (sagignST 095 s 120
S (Gdg 20)3) Slglb (egran Loy jo &S
dolie yo (Y JS3) wivg ool plas! o 4 1)
oKl 9 o T osalice Joo pued b aiS olaws
wly) asF Sl G e Gl Al 5 ol (e
(Y JK8) wisgs ools plaiz! g

Y

3 Seg)yx i 2) IS5 j8 )3 S e Sl )
o (Fomae Ly g ormb i £95 52 ) ol 5o
PERMANOVA 5T cegz 69,5 cslnosls olge
15515 4 PERMANOVA 5051 50 .0y3,5 ool
L85 18 oy 95

L (Fixed) cubi ,550 olgicas ((Habitat) s g4 -)
(Eoras 5 smmb) haw 50

L (Fixed) el ,5:S18 lgicay (Station) olXws! -Y
St g5 o Nested 5 xhaw oz

<ol ,eaSB lgicay «(Tidal Level) gosg s> mlaw -Y
ousl 5 ywn g9 ,0 Nested g zdaw 4w L (Fixed)
S S SSgmal gslyz S 251y (655!
£ 505 03,5 s j9-aie o islo e gl
= O 5l g ol 33,3 392 pae b S92y ol
G 3 Sbam (ol alex i e
(n-MDS:  Non-Metric ) L_sools S opé
N- g3l 03,5 eolal Multidimensional Scaling
Binomial cel i sace ywils g4l MDS
=y Sl9l 8 sleosls pgo aiy, wlul 5 Deviance
50 Loy, S5l 5l oolawl b glasgs 5 JUT 5 0o 8
Anderson et al., ) ol g, # 4% PRIMER 53l 5
(2015

&olyr S STy Slss 6o 5o Hge slaaiss
O9o) leolaiul b coles 1o :sleypro Fobaw Sigu ol
S lbaisS & a5 PRIMER l58le 5 s SIMPER
5 calll sac obml o V8. 5l sin feemme o
G o) g5 93 o SSsmgl @l S S
cald pas cpl jo laas i aspe @l L oacsls

S50 oy £55 99 dnlio b Siige gl aslsr S5l



3o oy Gl bkt s e giae gyl 5 b Slo o Jol g e 7S OLes 5 B3,

50
45 |
a0 - B ol yiny W egian i
35
30 +
25
20
15 A
10 A

Koy PTD v 30 (5345 molesr ey Wus yo

N S N T N N S SN A T
\yby o ,3?’} 3 \?J’ S 3 \yé\’ \?’a:‘ 3,\}"} S»’"
3 N

N2 o) 3

e 0 59 52 (i S lgu (£ g § (b (Sl yi )0 il (o Luwlids (cogiguS Tl (lrog 5 (iubigy duoyd) (Slglyd T Sl
EVRITI

Lot g gt | s BUS o it e .
. 4+ b
Tt
[
e
—

NN AN M AF N NA AS NR AR

AVAP-IVAB i 0 3152 (95 Jolgw (Lohuan g (b Cow (b i (592 Sigm (] polg (sl 4ig8 sLe -F Sl
3998 Lo =A F (o b =N M U gm0 =A N 5b crub =N N coscud o jlailion] glas ovids yLis ool

oloxe) (fgiman =A R g olxo; (amb =N R b (e 5uan =A S cailis (o =N NA . (8L (5541,
S99y ;59 g 93 b angliie )3 G0y 3> (b Dsliie (Gaeg i Tokaw ;0 43S Slaw (rm dlie 5

(F US) wagr 6 5L sl sbe sl,lo L ol o a5sS olacss ,o iuldl plate Wy, G Lo i
ol oS a5 5 00,5 canliv (soes, > gl

Y



\\"’V}ilﬁgl\aeJWAo)j: Jlx‘ﬁwj)w).]a.:mdm )‘Jitiw‘};j@mi).kﬁmeMJ}i

Yo -

j Y.

3 ; b

3 I - I I
v 14 I

4 B I r

2 . i

'.j

? e

3

HM|L| HML |HML |HML |HML| HML |HM|L|l |HML

NN AN NM AF N NA AS NR AR
Bl ;2 0 gdws 32 sk

IVAPNVAB LS 0 52 (o Jolgm (£ 900 9 (b Lo Sy (59) 2 S g (] @olgar 4395 Slaai (Silee - F S
b b =N N ¢ 5009, 35 b =L g (g0g)32 sk =M (g9, 32 YL =H tadduud 3 ,luiliw! slas sucns )Ll asTus|
s (250 =A S OB gra =N NA ((blo (83153 139 (o220 =A F s s20e =N M 3l g2 g0 =A N
olxoy (£oman =AR g olxo) (2l =NR

sl e asls Jake o YL caslossliama ) Egd g asLi
b Gl )3 55 Gl g9 el 5 WL 2 aallls 5550 sl s Jw; £55 Sla Sl mls
90 o 30 Loyir gy By e ls liee aelcnyy 59 oo odaliive 45 wgSilan .l 00 08,91 ¥ Jga

092 gyt Fw €95 el sl iy 50 (gl B 5 assS Sl 5 e

B 031 32 (90 Jolgm (£ gt 9 (b S yws Slo ok j0 Sigw ] Zolsz E995 LS LE polie -Y Jgua
[LLTIRUZYN

ol esls oy SS90 el GE )l glaigs s ol 31,81 S olass Laigs J5 olaxi  yws £

¥4 N VF/24 ¥ 50 T
YIAY “IYO 4/9A 78 fY T
(S g
u5l_9.~o (5\.\_;05))9 Cj.‘a_w 9 alies (_ngolinJ‘ ‘)—MMJ 9 l.%oli..m.u‘ cLﬁ).qu el Lm\;sf JS Slows 9 @‘5‘)3 AMLDA
30 6 blime Solay (pizman (Y Jgaz) (0>+/0) oy yotaie a lgiloyy 5L o 1glate gy, 3> Zokaw
@ lizen sbrols!l g b s o lraseS 1S olaws J=5 olasy o (Lidigy auo,0) (g9l 8y wglas yals ol
lassS JS slass Jg (VY Jgaz) (0>+/+0) wuld ey 5o dasllas 050 adlhic S_dgm ol aly> sloasss
olid |y g lolime WS (glaie gy, 3> Zokaw o ISl «ylain sung, > olw g lollis! da s,
(Y Jsaz) (P<+/+0) slo O Sdgm ) aelex U5 Slgly8 0 lolies Dglas pae

¥



3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

Tt 9 Lol (b iy 10 Seigm )l goly 1aisS L g (Sgly8 5o Wglis (ols (L jalaio 41 lgiloyy 3IUT gl - ¥ Jgur

IWAP-IVAD B 0 3o (290 Jolgw Cdiw gy 0 Wglisio suwg) 3>

(Gdgy wo,9) Sy,

234

234

144

AN
-IfY

KN

MS
Y/ieY
o[+ N
A

Ao FY

SS
YI#Y
AR
-IYY
\IVE

ATARNS

df

AN

VEY

\#¥

Fows £
ol |
S0,y e
oniloudly

YoF

13s

94

AN

-IYY

YO
AR

Y/ v

6oF dlass
MS
\lids
AIVY
LA

</YAY

SS

\5¥
\llds
AAA

YF/AY

fY/AOY

df

\F
VFY

\Y-.

D 00l oz eoias yiwn sl oKl 4k
)5.|44_J )L_) ‘é_x.u.'c oml Cro> )LoLMJ (o
JS2) ©8)5 )18 055 egian Gl JUS )0 (o,

0

9 b oy ;o Sign ol xalsr 2S1H (6ol
b JB o b S e (ganaius gl i soras
ol 5l ) b ol 39— i uilgs
a5 olome, Sizge o] (O JS5) WS o> egias
Slaadls g JLo YO 51 o 9 09 (fean yiww )l

[Transform: Square root
Resemblance: Binomial deviance

s = TN 2D stress: 0/06 || Distance
/ OR 0/65
/ -
2 | P 13
J /
! / :
j / P 208
[ / PN
B L W)
AN e S
N
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ ..
e /—I‘\I) N\
/ 1/ N
/ N N\
i @,L\) \
i 7N ‘\‘\
i AB) \
P !
\ |
\ !
\ /
N\ /
N\, ran /’
Y s\ ‘\~‘ -
i~ v S
(&R
N

WWAF-IYAD pidd 0132 (95 Jolow (ohan g (b by 50 Sigm a1l @olear A58 o1 -0 S5

Yo



= Sl )3 Dolite Gueg > ol e
ST g (F Jgaz) (P<+1+0) ol olis i 02
S 55 0 50 addlae Cod ookl (e 50l

(F Jgoz) (P>+/+0) 25,5 samlive

i 59, SFgm (il el LSl alie
edlsr 5L 5 6yolixe sl is PERMANOVA

609357 ot 9 Lollius! b fiwy 10 Seigm )l golgz Ll 10 Wglis (401 (LS jeline & Tgilo y 3ILT s —F Jouor

IWAF-IYAD B 0 32 (290e Jolgw Cdiw gy 0 wglio

Corox )lslw
P F MS SS df S gt
) ey VIva Va-/f5 va-/f5 \ it E99
a4y SARY AJAIAN \atZANs YEANIO 4 oS |
a9A e f/-4 YA /YA AR V¢ Gkos55 ek
A0/YYY VYOYY VEY oiloudls
YYYa) VEO Js

pas slool 10 1) e o yiden AY/A0 Calll poc ws o
3haog eols plaBl og> 4 s £55 90 (o Callls
Esloz LSl Ol a5 €85 A (5 o0 9,00
Uit o E99 93 O aalllas 9590 adlain )3 SSg (o)
Padina .ol osg 455 50 ol il cou aig Lo
9 ‘_,_’_x....’a GLQ):;_M.g ) G;YL_g ‘5__S|5|).§ 6‘)“5 sp.
Gy dwo,d (Loman b i 59, » C. clavulatum
(0 Jguz) o9y o0ls plais] ogs a1, mdaws 5l (5 iy

LS 251 Sl oS 50 5o SladisS (s
(Egran 9 (srb (Sl 53 (Sl SSgmial &elo>
Eaozmo ;0 45 slaasiss SIMPER 5JUT i oaliul L
alisre iy 90 oo bl pae olowl 0 /A0 51 5 s
pae ol jo plass ) lie weoyo adl L aasls s
GlrdseS s 0 (0 Jaoz ) Wad e de Calld
4, Centroceras clavulatum 4 Padina sp oo o)y
oeSile Ly s AV g AYF S Lo s ps Ly i

Sy 53 Sl Seigm | @olgar (S0 [iiSTy Ol i (5951 50 g0 LA (i jgliios SIMPER (3903 gl -0 Jgu
WAFIYAD ol 0 39 5> (90 Jolgmw (£ 9o § (srumb

S Hlio o 5o GCM ),*w N )tw Ryl
(Sl Slo) (Sl Slo)
AV = celids poe (1Kl
vy < [OA V/AA Padina sp.
AY - VIO <129 Centroceras clavulatum

S Bl bl (Gle) oy y b 4 a9l oL
oolayl 8 o ol lisl > Bulleri, 2005) i
seban Gloypo Sy 55, (Sras oS
Slej oRgdn 983 od i | ol ol (ol
oolaiwl ba Lslw ol sl jo ol sl S 5l as
5 LSl a5 095 oo (8,8 Al Sz 50 Bk oud
Cmnid dmdz zobaw ol (69,0 a5 Slelozal o Slae

Y5

S8 9 Sy Banle 51 (S olaie 4 bo oz ge
b b Bblie ;0 oud cwiipe SlaptassS]
o, L (l (53, (5545 aslz dnmsgi 5 Al oo
Bblis Copas gl (hie b Code lasaly Gl o
ol,sh.Burtetal, 2011) sl ails ol jonas b o

GosnS lacT o ol slocala ;) SoyslsS]



3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

33,5 ol o alyz oS 5 50 Dol G 5 wad alS
Virgilio et al., 2006; Vaselli et al., 2008; Knott et )
93] b asdllae ol s (@l., 2004; Glasby, 2000
Ol Gz JLSlw jo Hloboe Gl 51 S lgilo
Goaiwd (F Jsoz) 09 (e5ian 5 (oamb lo i
) ermas ool Jod JB o> b 58 Sy s
SO 2 (0 JK0) 90 00,5 o xnde ol
Sl zsh s (59, Oliwg B Cmoz o4
o=l 4 () USs) wais canlive gias slaolSin;
= 5 (Ey—as Glo i W5 ol Jdod Wlgi oo
o=l 4 Cwl ouii cuw 45 Al oKus 30,5 09

30 asSS oy Ll g b Ly oo é@‘}?
Og—=xad) ol 0 > glils slao o —) R
aS ol osmlice o (o yo L) ‘61029':,0 Lghbd.%ué?}
;1 Aquilonastra iranica 4 Linckia multifora sleaiss
Be (f"’ 9 ML!‘SQ EFan duom) ‘soj‘é uMJLc
shls goga>lia S P — sl Ty—=
G 9309 00 SIS 5 0,8 jezmen dbom)’ajé-
=51 ;o Holothuria scabra a8 09,5 canliw
UL.»C}A 5o ‘_Q_».: 9 99— A.A—’l.c (EF—ao 6[&0&..0
07 (Fy—an sla bl b gead g oS ol
o oo ,o oo oloul (sleo o 0 Mol o pid
ou odaline ol 8l yay ojlailylas sl adl oo 3 cnalice
63l L anlie (o o, (Sizge slaSiwazs (o
)L._M.J ‘..\_305.3 0d—d ol iie ‘é_.x..\.‘a LSLQJ"—“"" o as
O 3l s £93 90 Sloo o anlie j0 Wiog TS S
Echinodermata mathai slaais3 1aas -\liwgs | Conos
a:_.ilgs Ophiura sp. s Ophiocoma scolopendrina
5o a2 ol g oo Glas! sla sl S0 L oy
sl balo as | > el [E5le Jlo pae clds
Solaenls g5 12 a8l 5 0 ol glyls ad wlasl o3l
ilor 6,58 095 Gl S g CenntS Sz el
‘_ngs_i._wM as QHGA [E ) Lmo)m A5 u.o...u
To oo )3 b sloo Feo i egian
p—-J)Lo e (692 USL..: LgL:bAJ; ‘r:liub U"‘ ) Ml)
sliy g Jhaulay o8 b oy o o 5o
To— Sdlad 4S5 ole )0 ohgdn Go9e zshaw (59,

Yy

9be (b lo o Sl GuiSle aline aiS (o
<Thompson et al.,2002: Hawkins et al.,1983) s
J=Yo g aaly & JLs ol L (Branch et al., 2008
Slebaizl g oSho Lgm gl 45 aas go olis ooSoxe
O (Eomas sla)lisl oo dol, e ol
Slogbine jsbhs lady 5 ol gbo)lss (Sazse
o se Sllllan ol alex 5l aiies el (b s
Perkol-Finkel «Y- - -) Benayahu g Rilov &lalae 4
«(Y++A) o, 4 Clynick «Y- - ¥) Benayahu ,
ol,LSe g Lincoln-Smith g (Y- 4) LS 4 Lam
cols pac 5l (Sl byl gl a5 5,5 o Ll (129F)
it b o5ms sl iy oSl Slolaznl sl
Slidns aalsl )5 oo Lol asllhae Ser 5 jsle ol
aslllas ol 5o S oo ol 1) Cales pas ol aLsdS
oo ool GlacKi s aS il 352 L 45 0l somlice
G n U alis coas slo,tisla slsl ol
Oobae 5l 5 wivgs (ST SLeS ) (b sl
gl b e (sl o 0y 32 S5 0 s
sl o (V Jyo=) lasiss g9—55 )0 ()l —ne
b ol (eghan 5 (b Gla iy Gl Sleloi]
sloslainl 88 4ot ploS o0 9yl 5 (P Jgo2)
e Sl a ) sl b o lgw alive slaKin
5 il gad GBS Slesas optan lolisl
9 e g ol 30,5 Olime ozred (6,503 la S
Laglas aalsl o aS aiil oo NS 51 s0ng, i aisls
g g0 0,Lil

wited ol cod Gl gmnb Jolgw a5 bl o
il o) (Egivan Lo (g3g0e b 5 Zolaw
alols g amspe 1alS (ol 0> B 1) g0y 52
aiz et an e oo 1 O it b aneS bas
Bulleri & Chapman, 2010 ) ol o J—la5 =
- e iiSen 5 Sl a5 0 o (Bulleri et al., 2010
3o asdllae (pl o .8l aales nalS ledisS slass isS
SAVL (S £95 5l (b slains a5 0 vali
FJSB) weg o9 p (egias sla s 4 S
(Y gz

adbie alS pogdle (Gueg)ix G Bblie 05 ol
2 o) CleS Sl (Ko Dlogge i)



VFeY j“'.’.l'.’. AO d‘)w A 092

ol B an 5 Gy s o s

)‘J.;“Li W}J‘jd,\.w.u.]a.:mam‘;}i

J>los b 5 (ian Gl iy (Sl e 55 asdllas
1 S i s el a5 ol LS i3 pgi
EF—as 5 b sl ol Ll oglas
5 olo céyi leojen 10 conl g g el ails
Oemrdigen Hlce allwlil IS 9 Soo3 (6, S i
sloojlo b 0,5 &0 oy lame 5 (0b )0 slacjle
oBans 5l (o3l ds hed Wigh oo aBle &S o
oLSaly slonl g Jorbw SLbI slazse Jlee 5 (owaige
0 B wlg o6 Semle 5 (Sm 58 slacodlad cuz ol
la i by aliie (a0 sboml Ol (J5d LB

sl asls |y el ol

(S50 9 S
Jolo @ b oS preme Jen s plebn)ls )
a4 Sewges Bl ded uaipe BT ofsa
Sas JS Ghagh ol plil jo gl dilees (o) Son

.ra)lo ) @‘lo).)é )

P Y

1. Aguilera, M.A., Broitman, B.R. and
Thiel, M., 2014. Spatial variability in
community composition on a granite
breakwater versus natural rocky shores:
Lack of microhabitats suppresses intertidal
biodiversity. Marine Pollution Bulletin. 87:
257-268.

2. Airoldi, L., Abbiati, M., Beck, M.W,,
Hawkins, S.J., Jonsson, P.R., Martin, D.,
Moschella, P.S., Sundelf, A., Thompson,
R.C. and Berg, P., 2005. An ecological
perspective on the deployment and design
of low crested and other coastal defences.
Coastal Engineering. 52: 1073-1087.

3. Anderson, M.J., Gorley, R.N. and
Clarke, K.R., 2015. "PERMANOVA+ for
PRIMER: Guide to Software and Statistical
Methods". PRIMER-E.

4. Bagherzadeh, R., 2011. Bioaccumulation
of heavy metals (nickel and cadmium) in
the skeletal tissues and sediments of
dominant scleractinian corals in southern
Qeshm Island, Persian Gulf. Master's thesis
in Marine Biology, Faculty of Basic
Sciences, Hormozgan University.

5. Bosch, D.T., Dance, S.P., Moolenbeek,
R.G. and Oliver, P.G., 1994. Seashells of
eastern Arabia.

YA

g ail e b egran i mh )3 (Sl> sladiss
Bulleri et ) wo—is Soo35 955 oaBly ady 4y aulgs
sla > .@al., 2010; Chapman & Bulleri, 2003
sl g7 R GBS ads gl Gl 4 by
Lo slopy sy @8 0 paniy 5o Slge (30,5 50 1,
Slog 290 sl (ot (21f pte g wblei 0 3L
Ssigyen sl (e g Laale adex 5l by
& Kokabi, 2015; Trono, 1997)
&S Conl 99Ky Sle oSl ol 51 S Padina sp.
bgs g 0S5 0 ) S0y ir Bblie )3 Jsere jsbas
S )8 andi 950 (B e 9 (Bl Sz 5
;o (Kokabi & Yousefzadi, 2015 :Trono, 1997)
5 b ol 90 00 el SloasS (o)
(b Gy b anglio ;0 a4 b jasin caiac
S i (59, Padina sp. o) 5 558 oy
Jso) el i dls ol i B jsbar (egian
Dol 53 5 bS5l (So Sl Sl cnl 5 (0
S el osg ol 99 (nl o Serex LSl
39 Zlo—el y08 yoes Y g 0l i aS w0

.(Yousefzadi

aoleis aisS ol aS Cenl oul o (Egan sla
Rlie )3 al (5S (egian lo e (59,2 (295
auily o954 Centroceras clavulatum SCl>g Sl
JoB GBS 5 595 55l egias sla,lsLo b oy
4S5 S gban 0g 00,5 sbml b )iSbe (nl 69,2 (s
39 pe slasss 5l S lsiean; Padina sp. 1 o

sl ¢ o 5o (59, C. clavulatum (& Jguz)
ol 4l Gl (it 50 Gag)iz e Sl
Sy (590957 e SBAZS> )0 1 g (S5
2l a5 Sl O oty oLl 455 () S o
oy oo po sl Y=-F g0 a4y g 050 0 00y S
.(Kokabi & Yousefzadi, 2015 ¢Trono, 1997)
&3, ,—C. clavulatum a>g LB x5 o8, e
ol aslllas jo Sl Olaslin ( soias b
alioe ol 8l dy G a568 (pl als; e a5 Slo ylid
45 Cowl s w8 (ol sla i (6952 095
2 Er— Yo el Jds a Vel el o

=

..\.ml.: ..\4‘9."50 GCB.UAA 6&0[&........:)


http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F03783839&ei=7UuTVOWaJs3PaMqxgRA&usg=AFQjCNE2uR4bTJkBOdkoLSD1sJ_Z1VkbMw&sig2=OEtr7NWpw5GI1Ynp6nStSA&bvm=bv.82001339,d.bGQ

3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

Keelung, Taiwan: National Taiwan Ocean
University

Chapman, M.G. and Bulleri, F., 2003.
Intertidal seawalls e new features of
landscape in intertidal environments.
Landsc. Urban planner . 62: 159-172,
Chapman, M.G., 2003. Paucity of mobile
species on constructed seawalls: effects of
urbanization on biodiversity. Marine Ecology
Progress Series. 264: 21-29.

Clynick, B.G., Chapman, M.G. and
Underwood, A.J., 2008. Fish assemblages
associated with urban structures and natural
reefs in Sydney, Australia. Austral
Ecology, 33, 140-150.

Firth, L.B., Thompson, R.C., White, F.J.,
Schofield, M., Skov, M.V., Hoggart,
S.P.G., Jackson, J., Antony, M., Knights,
AM. and Hawkins, S.J., 2013. The
importance of water-retaining features for
biodiversity on artificial intertidal coastal

defence  structures.  Diversity  and
Distributions, (Diversity Distrib.). 19:
1275-1283

Glasby, T.M., 2000. Surface composition
and orientation interact to affect subtidal
epibiota. Journal of Experimental Marine
Biology and Ecology. 248: 177-190.

Glashy, T.M. and Connell, S.D., 1999.
Urban structures asmarine habitats. Ambio,
28, 595-598.

Hawkins, S.J., Southward, A.J. and
Barrett, R.L., 1983. Population structure
of Patella vulgata L. during succession on
rocky shores in Southwest England.
Oceanologica Acta, Special volume, 103-
107.

Ivesa, L., Chapman, M.G., Underwood,
A.J. and Murphy, R.J., 2010. Differential
patterns of distribution of limpets on
intertidal seawalls: experimental
investigation of the roles of recruitment,
survival and competition. Marine Ecology
Progress Series. 407: 55-69.

Knott, N.A., Underwood, AlJ,
Chapman, M.G. and Glasby, T.M., 2004.
Epibiota on vertical and on horizontal
surfaces on natural reefs and on artificial
structures. Journal of the Marine Biological
Association of the UK. 84: 1117-1130.
Kohler, K.E. and Gill, S.M., 2006. Coral
Point Count with Excel extensions (CPCe):

A Visual Basic program for the
determination of coral and substrate
coverage using random point

countmethodology. Computers &
Geosciences, 32(9), 1259-1269

Y4

10.

11.

12.

13.

14.

15.

16.

Branch, G.M., Thompson, R.C., Crowe,
T.P., Castilla, J.C., Langmead, O. and
Hawkins, S.J., 2008. Rocky intertidal
shores: prognosis for the future. Aquatic
Ecosystems. Trends and Global Prospects
(ed. N.V.C. Polunin), pp. 209- 225.
Cambridge University Press, Cambridge.
Bulleri, F. and Airoldi, L., 2005. Artificial
marine structures facilitate the spread of a
nonindigenous green alga, Codium fragile
ssp. tomentosoides, in the north Adriatic
Sea. Journal of Applied Ecology. 42, 1063—
1072,

Bulleri, F. and Chapman, M.G., 2010.
The introduction of coastal infrastructure as
a driver of change in marine environments.
Journal of Applied Ecology. 47: 26-35.
Bulleri, F., 2005. The introduction of
artificial structures on marine soft- and
hard-bottoms: ecological implications of
epibiota. Environmental Conservation, 32,
101-102.

Bulleri, F., Chapman, M.G. and
Underwood, A.J., 2004. Patterns of
movement of the limpet Cellana

tramoserica on rocky shores and retaining
seawalls. Marine Ecology Progress Series,
281, 121-129.

Burcharth, H.F., Hawkins, S.J.,
Zanuttigh, B. and Lamberti, A., 2007.
Environmental design guidelines for low-
crested coastal defence structures. Elsevier,
Amsterdam. pp. 448

Burta, J., Bartholomewb, A. and Salea,
P.F., 2011. Benthic development on large-
scale engineered reefs: A comparison of
communities among  breakwaters  of
different age and natural reefs. Ecological
Engineering 37, 191-198.

Canning-clode, J. and Sugden, H., 2014.
Section 1 Assessing fouling assemblages.
Biofouling Methods, 252.

Canning-Clode, J.; Bellou, N.;
Kaufmann, M.J. and Wahl, M., 2009.
Local-regional richness relationship in
fouling assemblages - Effects of
succession. Basic and Applied Ecology,
10(8), 745-753

Carpenter, K.E., Harrison, P.L,
Hodgson, G., Alsaffar, AH. and
Alhazeem, S.H., 1997. The corals and
coral reef fishes of Kuwait

Chan, B.K.K., Prabowo, R.E., Lee, K.S.,
Chan, T.Y., Xue., G. li T. hai yang da,
and Kramer, A.H., 2009. Crustacean
fauna of Taiwan: barnacles, volume 1:
Cirripedia:  Thoracica excluding the
Pyrgomatidae and Acastinae. (Vol. 2).


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fwww.journalofappliedecology.org%2F&ei=E8eTVJXkMcfXapz3gNgG&usg=AFQjCNHHKVDcM99ovXDh-mHjCGmiCjpW2Q&bvm=bv.82001339,d.d2s
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fwww.journalofappliedecology.org%2F&ei=MkyTVN6lGsbxaNrKguAO&usg=AFQjCNHHKVDcM99ovXDh-mHjCGmiCjpW2Q&sig2=bg3IppgGkzC6Uq7prk-UUw&bvm=bv.82001339,d.bGQ
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FUrban_planner&ei=f06TVN6aLrOu7AbytIDgDg&usg=AFQjCNEJHA9rUxLXc-Izr4jyzQVTLljzqw&bvm=bv.82001339,d.d24
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCgQFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMarine_Ecology_Progress_Series&ei=BrmTVM2KDcSgPZD6gYAF&usg=AFQjCNHZWr6Yrh6NwNe2fkUtnREXq81a6g&sig2=uYStsQfPdDlQxTcjd-PrNg&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCgQFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMarine_Ecology_Progress_Series&ei=BrmTVM2KDcSgPZD6gYAF&usg=AFQjCNHZWr6Yrh6NwNe2fkUtnREXq81a6g&sig2=uYStsQfPdDlQxTcjd-PrNg&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fjournal-of-experimental-marine-biology-and-ecology%2F&ei=q7qTVMzuI4HpaPrvgtgH&usg=AFQjCNESbi3TQ91vjhpYgi23rN3rw3iUBg&sig2=ZBPYpjiFVkpqHQ2kEjbEOA&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fjournal-of-experimental-marine-biology-and-ecology%2F&ei=q7qTVMzuI4HpaPrvgtgH&usg=AFQjCNESbi3TQ91vjhpYgi23rN3rw3iUBg&sig2=ZBPYpjiFVkpqHQ2kEjbEOA&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCgQFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMarine_Ecology_Progress_Series&ei=TL2TVNHNJo3sasbwgrAF&usg=AFQjCNHZWr6Yrh6NwNe2fkUtnREXq81a6g&sig2=q077AiGan542Am6iP2_aaQ&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=2&cad=rja&uact=8&ved=0CCgQFjAB&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FMarine_Ecology_Progress_Series&ei=TL2TVNHNJo3sasbwgrAF&usg=AFQjCNHZWr6Yrh6NwNe2fkUtnREXq81a6g&sig2=q077AiGan542Am6iP2_aaQ&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CCcQFjAC&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0025-3154_Journal_of_the_Marine_Biological_Association_of_the_UK&ei=97qTVJOZFdLlaqaCgegC&usg=AFQjCNH57xDU2Rf4FDMYwFR5-HsFAczqmw&sig2=nwa1ARSbMN_1iKy4Tad3dw&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=3&cad=rja&uact=8&ved=0CCcQFjAC&url=http%3A%2F%2Fwww.researchgate.net%2Fjournal%2F0025-3154_Journal_of_the_Marine_Biological_Association_of_the_UK&ei=97qTVJOZFdLlaqaCgegC&usg=AFQjCNH57xDU2Rf4FDMYwFR5-HsFAczqmw&sig2=nwa1ARSbMN_1iKy4Tad3dw&bvm=bv.82001339,d.ZWU

VFeY j“'.’.l'.’. AO d‘)w A 092

ol B an 5 Gy s o s

)‘J.;“Li W}J‘jd,\.w.u.]a.:mam‘;}i

35.

36.

37.

38.

39.

40.

41.

42.

43.

Perkol-Finkel, S. and Benayahu, Y.,
2004. Community structure of stony and
soft corals on vertical unplanned artificial
reefs in Eilat (Red Sea): comparison to
natural reefs. Coral Reefs, 23, 195-205.
Rilov, G. and Benayahu, Y., 2000. Fish
assemblage on natural versus vertical
artificial reefs: the rehabilitation
perspective. Marine Biology, 136, 931-
942.

Roozbehi, M., Fatehmi, M.R., Danekar,
A. and Javanshir Khoei, A., 2009.
Ecological  sensitivity = mapping  and
assessment of the coastal areas of Qeshm
Island.  Environmental  Science and
Technology, 11(4), 237-249.

Shahdadi, A., Sari, A. and Naderloo, R,
2014. A checklist of the barnacles
(Crustacea: Cirripedia: Thoracica) of the
Persian Gulf and Gulf of Oman with nine
new records. Zootaxa, 3784(3), 201-223.
Thompson, R.C., Crowe, T.P. and
Hawkins, S.J., 2002. Rocky intertidal
communities: past environmental changes,
present status and predictions for the next
25 years. Environmental Conservation, 29,
168-191.

Trono, G.C., 1997. Field guide and atlas of
the seaweed resources of the Philippines.
Bookmark

Vaselli, S., Bulleri, F. and Benedetti-
Cecchi, L., 2008. Hard coastal-defence
structures as habitats for native and exotic
rocky-bottom species. Marine Environmental
Research. 66: 395-403

Virgilio, M., Airoldi, L. and Abbiati, M.,
2006. Spatial and temporal variations of
assemblages in a Mediterranean
coralligenous reef and relationships with
surface orientation. Coral Reefs 25: 265-
272.

Vitousek, P., Mooney, H. and
Lubchenco, J., 1997. Human domination
of earth ecosystems. Science. 277: 494-
499,

¥

27.

28.

29.

30.

31.

32.

33.

34.

Kokabi, M. and Yousefzadi, M., 2015.
Checklist of the marine macroalgae of Iran.
Botanica Marina, 58(4), 307-320.

Lam, N.W.Y., Huang, R. and Chan,
B.K.K., 2009. Variations in intertidal
assemblages and zonation patterns between
vertical artificial seawalls and natural rocky
shores: a case study from Victoria Harbour,
HongKong. Zoological Studies, 48, 184—
195

Lincoln-Smith, M.P., Hair, C.A. and
Bell, J.D., 1994. Man-made rock
breakwaters as fish habitats: comparisons
between breakwaters and natural reefs
within an embayment in southeastern
Australia. Bulletin of Marine Science, 55,
1344,

Marzinelli, E.M., Underwood, A.J. and
Coleman, R.A., 2011. Modified habitats
influence kelp epibiota via direct and
indirect effects. Plos One. 6 21936
Moreira, J., Chapman, M.G. and
Underwood, A.J., 2006. Seawalls do not
sustain viable populations of limpets.
Marine Ecology Progress Series. 322: 179—
188.

Moschella, P.S., Abbiati, M., Berg, P.,
Airoldi, L., Anderson, J.M., Bacchiocchi,
F., Bulleri, F., Dinesen, G.E.M., Frost, F.,
Gaciag, E., Granhag, L., Jonsson, P.R.,
Satta, M.P., Sundelof, A., Thompson,
R.C. and Hawkins, S.J., 2005. Low-
crested coastal defence structures as
artificial habitats for marine life: Using
ecological criteria in design. Coastal
Engineering. 52: 1053-1071.

Naderloo, R. and Tuerkay, M., 2012.
Decapod crustaceans of the littoral and
shallow sublittoral Iranian coast of the
Persian Gulf: faunistics, biodiversity and
zoogeography. Zootaxa, 3374, 1-67
Nordstrom, K.F., 2008. Beach and Dune
Restoration. Cambridge University Press,
Cambridge, UK.

2024, The Author(s). Research Center for Environment and Sustainable Development (RCESD). This is an open-access article
distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0).



http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F03783839&ei=7UuTVOWaJs3PaMqxgRA&usg=AFQjCNE2uR4bTJkBOdkoLSD1sJ_Z1VkbMw&sig2=OEtr7NWpw5GI1Ynp6nStSA&bvm=bv.82001339,d.bGQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CB0QFjAA&url=http%3A%2F%2Fwww.sciencedirect.com%2Fscience%2Fjournal%2F03783839&ei=7UuTVOWaJs3PaMqxgRA&usg=AFQjCNE2uR4bTJkBOdkoLSD1sJ_Z1VkbMw&sig2=OEtr7NWpw5GI1Ynp6nStSA&bvm=bv.82001339,d.bGQ
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fmarine-environmental-research%2F&ei=pbuTVN3gEM7uaJnLgogG&usg=AFQjCNFy7qXOcQ1Ub7K6Xlmz2BAqAhjvng&sig2=ROeaH-su3b4TnGnyubso1A&bvm=bv.82001339,d.ZWU
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0CCAQFjAA&url=http%3A%2F%2Fwww.journals.elsevier.com%2Fmarine-environmental-research%2F&ei=pbuTVN3gEM7uaJnLgogG&usg=AFQjCNFy7qXOcQ1Ub7K6Xlmz2BAqAhjvng&sig2=ROeaH-su3b4TnGnyubso1A&bvm=bv.82001339,d.ZWU
http://creativecommons.org/licenses/by/4.0

3o oy Gl bkt s e giae gl 5 b Glo o Jolpe s f 55

—, sy
e s A
1',:5.‘/:’!_"/".- ‘5-_“’5}’,‘:.;

Environment & Interdisciplinary Development
Journal homepage: https://www.envjournal.ir

Biodiversity Patterns of Rocky Coastal and Human-Made
Structures in Gheshm Shorelines; Role of Slope and Tidal Levels
Characteristics in Determining Patterns of Biodiversity

Marzieh Razaghi™, Ali Nasrolahi?, EnsanKamrani®, Mohammad Sharif Ranjbar?,

Amir Vazirizadeh *

1°- Department of Marine Biology, Faculty of Marine Science and Technology, University of
Hormozgan, Bandar Abbas, Iran
2- Department of Marine Biology, Faculty of Biology Sciences, Shahid Beheshti University,

Tehran, Iran

3- Department of Fisheries, Faculty of Marine Science and Technology, University of
Hormozgan, Bandar Abbas, Iran
4- Department of Marine Biology, Persian Gulf Researches Center, Persian Gulf University,

Bushehr, Iran

Original Article

Received:
2024.07.22

Accepted:
2024.09.04

Keywords:
Biodiversity,
Coastal
Landscapes,

Artificial Habitats,

Epibiotic
Communities,
Tidal Zones,
Ecological Niches

Abstract

Introduction: The coastal landscapes are constantly changing due to the
increasing demand for structures aimed at economic, residential, and tourism
activities. Human-made constructions such as breakwaters, piers, and
seawalls have become characteristic features alongside shallow habitats in
intertidal and subtidal zones. This transformation accelerates in response to
exponential population growth and climate change impacts, such as rising sea
levels and the need to mitigate natural disasters like storm surges. Concerns
about the ecological value of these created environments have sparked efforts
to establish new habitats to enhance biodiversity. Therefore, this study aimed
to compare biodiversity patterns between artificial and natural substrates, as
well as to investigate the role of slope and tidal height characteristics in
determining biodiversity patterns.

Materials and Methods: Sampling was conducted in four natural habitats
(rocky shores of Naz Island, Mosen, Nagashah, and Ramchah) and four
artificial habitats (rocky substrates of Naz Island breakwaters, fish processing
waste, Selakh, and Ramchah) along the southern shores of Qeshm Island,
seasonally from summer 2016 to spring 2017. During this study, 960
photographs were taken of epibiotic communities from two types of
substrates across eight stations and three tidal levels over four sampling
periods.

Results: After analyzing the photographs and identifying the collected
samples, 105 species were identified, of which 65 species were found in
natural substrates and 42 species in artificial substrates. Natural substrates
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exhibited a higher abundance (percentage cover) of epibiotic communities
compared to artificial ones. Most taxonomic groups identified had higher
percentage cover in natural substrates, except for three groups: hydroids,
bryozoans, and sponge-like organisms, which were more abundant in
artificial substrates. A similar trend was observed in the number of species,
with the stations of Mosen, Ramchah, and Nagashah hosting the highest
species counts. The results indicated greater species diversity in natural
substrates (14.99) compared to artificial ones (9.98). PERMANOVA tests
revealed significant differences in the structure of epibiotic communities
between natural and artificial hard substrates, as well as across different tidal
levels on the southern shores of Qeshm Island (p < 0.05).

Discussion: A nearly regular increasing trend in species count was observed
with rising tidal height, with lower intertidal areas hosting higher species
richness compared to the other two tidal levels. No echinoderm individuals
were found on the flat surfaces of artificial habitats, likely due to the steep
slope and lack of microhabitats, which prevented these communities from
establishing. In examining the cleaner species in both natural and artificial
habitats, it was found that the distribution and growth of the algae Padina sp.
on artificial substrates had significantly decreased compared to natural ones.
This macroalga was one of the key species influencing the population
structure differences between the two habitats. The steep slopes and high
wave energy in artificial substrates likely hindered the successful spread of
this species. In contrast, the macroalga Centroceras clavulatum successfully
adapted to artificial structures and established significant coverage on these
substrates, making it one of the key species influencing the differences in
population structure between the two habitats, following Padina sp. This
study demonstrated that creating low-slope surfaces leads to a broader range
of habitats, increasing substrate heterogeneity and thereby providing multiple
ecological niches for various species, ultimately enhancing regional
biodiversity.
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