Q'ﬁ‘ Jh.sﬁ K] ‘}._»"3)‘.: C)Lh‘._\: QLE.:E.";J w"&}jﬂ—ualﬁ :\AL-L\AJ
OYAD) YW-YA i ) 6l Y Wl

Gracilaria salicornia (C. Agardh) Dawson cudg T <X  ywogw § uigs o33 (Aos O gk
w;@@é&&‘y)éQTgﬁzflﬁg

\ \ N
28 e 0 5 s LB,

OB oo Ol rk wlin 5 (355128 Sliiond S o ade Cin sie -

US>

508 Sl 4l 5 (Gracilariaceae) 4wl Ml S o5l gl 31 Gracilaria salicornia (C. Agardh) Dawson -

Sl 05 s sl 3 s (5S1 55 (al 355 e g Olgms3 BT 21t Lol sl 51 (Rhodophyta)
L»Mbgnrléeﬁj}éﬁ;]wJ}\}M))L;qs‘);'.ﬁl.ﬂ‘vsL;‘L._v'_g)6[.&;1.&&6\)13453)].)‘_}‘}.1‘&).}&'%%)\

5 als s e mlo S8BT s 28 5 8 5 8T gl 53 Ll S slae S (gnlasl 250 5 Coanl @ ax s

0SS LDl 8 S35 ST oo gt 51 (o oad Dlds God () 53 o530 OGS Gs dig) (raee

Qb:l_,f,c,&.._'ljj J:Jj)a(\\”/h—\)dl.w&é\f UTL;‘“"":"\].‘:‘.":’ ﬂ‘u&:ﬁ&.&:—a)u U'J’:"}U’;‘:’ﬁ M))‘\.Lq:.-
)J Lg.))@l.w l.;;‘)k.:.mb;(g/mz) p<.«;;- aJLA J:J)J )\.ﬁd)wﬁ J..a)é u.;.<.‘l:.&45.>‘3 QL-:J CLL’& uﬁ;)b} f”)f J)jﬁ

u_ij:..l_:.»(P</\)J,be)b&:ud%lé‘)\sr;}cﬂfL;ijjfwgvbmtgudaujuimdw\

J1>u J.ab J= DL L.SJ:" “/0 G Y/V w DL (OQA/Qi'\V/Yg/mZ) L,<.~Z;— osle )\JE.A u;j‘l.:m.: 9 (/'\‘\/\\’i\‘/\/) U’:"‘;J‘}-’- Ju.ﬂ))

.J};&GMW)‘:?‘[{:}OLMJJWJQJdv\ﬂj)}?&:d.vugwj@k:ﬁ

A Sl iy o3 s o5 0 5 Gracilariasalicornia g ddS gbaels

Lol Bole b5l golw A 5 255 ile
03 5 Coet] S Lo 3T g0l QBT e )
JB gl Sl b 5 OBS ol dites las
T B S (T TR VI SRR PR el
.(McHugh, 1987)
S bS5l Ll S e
O yes Olg s BT BT b sl o e
53 8T slasl a5l 5 Cpenl @ a5 L5 sd e
adllae (AT 5 (Sa5 sl (ol mlo
(SensipmSU glanir Sl i ol calis glaki S

dodlo
Sifs gl ons w sSesSb sl
bosde 5 o ol o5 ol 5 e i
s eolasl v gl bSOl s e LSS
(S AST  lall e el gl S5 S)
033 2bd laptuan ST 55 e 4l o LS
Sl e ey ol DB aS A5 Olse w s
Gl 5 o Sl ST bl 5 gl OB S
S O bl Gbpl el el oK

w5 0bLS ol 58 eladl w5l il



...@j)@i@?wbﬁ}u&:x Lo s fes Ol puis

o&@.)&}jjh&}c)gw|ﬁkﬁmﬁam{)
L;M‘jwéj‘bﬂaﬁjdbjﬁoibﬁyw

S 03 52 (2Ll pr CnxBge

RrSon e eSOt Sy b B e i
5y Y1 olasie 3 oS wsl o )b el o5
aids VN 5 a5 00 Slase 5 Jlad 50 4dds T
o ol 3503 5l 3,5 Jsb ais WY 5 am s 01 G
U bty Jolm oo 51 sk e dsV Vo L
YO Ve e O o e 5 anl sl oK pun sy
Ao Los e ey gl Al e oplite LS
OF A (b)) A5l 2 YA G

b 03152 (198 9 ol Cumidg
ool v?_L;l (Demortene) 5, 93 s, =b
(Emberger) o el s, ool 5 5 it 38 50
= OTVE Gas) Gl ol e LS ¢J§ Sl
Sl 3 505 0L o Jl 5ol & B AN o o5
o o el (LS5 L g 5l Sl (SL 5 Leale
5 SYsb s e S Jad (N et 5o lls (i3
LMl sl et s oL5yS 5 Jilies fad Koo
W0Y) ailS dlw¥s oysn s by o —wilidlyn
Slas U g 5 65 slgale 45 das o 0L (VYVA LS
e Olge a5l S il a5 10/0 3l Lo 52
3 TAL S T gie sl e 5 (slgale
Lo e Jw sbgale (20 851 S S
352 3o SoolKiusl wlidlsan SbT 5b . (VFVE o ja>)

C)_ADM c(\\‘/\'—/\\) o}jﬂ LS‘JJ‘ dl_w BE) e BL)

Y¢

S 5 oS Slsee 5 Posn s SiS (S5
A2l r Olies o5 4z 55 3550 ST
B O P T R Ly C i WP P P
ol plulid Ldewl § 6,8 WY 058 b 0l ! o g
Lsls ST e s sy Jelee 3 Wl Clél &S
OLKea 5 Hsol g OYVACasy 5 Lol ew)
5 sl OYAC O 5 ol g YA
(C. Agardh) Dawson ;s 3 St (VAL an sy

o= iS5l S Gracilaria salicornia
S Coaly Ol iS Sy Jole el s Lol S
5 oS L R, Ao s WSIs Lol sty
G 5 ol g Olas sbus 53 SIS mdot 5155
Wl ls aolsl )l ol 53 gy Okl ol g
bl e 5 o ol 53 655 cpl gl fag)
5 oopdl Slaed ks Dose a2 e O
DE ple 53 058 B oS &S e sbul |y eS|
S8 5 edalin 5iS Cpr Lo slel Sl
G585 paia o pil Slaend 3 sy el 2l
53 e O dled e 5 o el o
Ly 3l B e congy Sleds s, Jlsd
655 alatl Coanl romen 5o OAS xieo
dax 3l LT gl 5l (gl mlo
et e pl 3 sy Gele pl bl LY
S P S ol Sslshose 5 Koo 5S T axlllas
i Aoy Dl el OF 030581 Do peax
il gl igy s Slesl 3 £85I Ol
dlabe b 4y anlllas 555 Gble gl 5 55 Jolpw
sl o dd s s Sl e SO ol
Sl 6l Y Glal Dbl adles oyl



Yo

S layl s 5l e sl mds s of gles (0P
Gy wgiﬂéugkuéwﬁjuﬁmm
Shepard et al., ) ool s 55158 5l § sl ax ;5 Y4
WA o e glos Lo 5150 slel 55 (1992
Carpenter et al., ) ail o ol S e ax=,3 Y U
(1997
S G g Sl B s s O s
Jode 55 olpa 53 YU el sl s 5 sl
ﬁ,é;.aoiéfidwﬁ)l).mﬁb :)Jo-juwl_é@b'-
Jhd o3 gdowe o slel s (Purser,1973) .l
Opa 3 BT BTV o (558 Olgn )l gl B,
Colda ol S e amys TEO B Y)Y oy Les Sl
ol 518 (mslem) /8 G oor o O S

Ly § 2lgo

Ldle & ot a WA Jle 31 Gl
s O el >l 5o <labe (Glags 1o p4 sad
el 5l e e lalsl Lo bl 23
dxrly =e 5> G osalicornia €58 sl sla e
6 ¢ ¥ LBJ"‘:' dLo..S: DL 4-.’j§ oj?.;‘ 9 va;‘.A 6[.@&1.“:‘5)
oslitul b axllas syge blanclase s S Ol
5 S s (3000XL Js Magella) GPS olKes 3|

Voosled ¥ Wl Olal aes 5 sl OLE Slides asldead

Slde JBlas e doe YWAY/A (23 0 5 VL s
A e Slas 5 e e VeV ole (63 s S
et I (6 S eIl ze Lo YAUY Loole sls e s
5 gl g e ol Slele Blale g yores
53 Sl el YEAO 5 YYV/Y s 5 4 sls =
Wl e 5158 e Pl el YYT Lo Lo 3l
1 sleale 53 O 50 m Ol 3 555 Jsb Ol o S
s = sleale L3 BTk 2t 5 (Cela V1) (63
AL e (el VE) S5
Ao 5 S S ST sl sldstr b
Semidurnal ) 1L g5, o aallae 555 s ailats
s Sus Al e s m (SL e (Unequal
& (High Tide) 4 55 5 (Low Tide) ;5> 55 sl
ol Flin,l VL law e ol dgd STl 3 s e
(M.H.N.) Blas slade 5 MH.S) Slis glade s
ol gLl V¥l Lo 5 2 YAV YA 5 5 o
M.LN) Blas slayy> 5 MLS) sl sla, s

RGO IS u:”)\;j:’“\/-\vﬁ V4 g_,.::);‘u

5 o8 Eds 50 O (ol 9 (SO b Cluogas
WS ol g,

@L} (sles Jh sl lal s A8 5l 6~'-’¢¢-5‘ 22
() 28 oo I3 S e bl e e



w")‘f| &whﬁjﬁx -WJAGE-JQ‘J:"J

¥

i TseaE s
i i nl:._ '.I
k¥ '

\

| @ ‘ y’

i, - JJ+ "")

Yl

B0 3 e 3,8 GlealKanyl Cundge 5 4t -\ S

Jolsd 05 5 Gas a5 HLSS an by s oKl S
L;Larjéjali)sg_é}g&bw)'\ﬂo (’J‘M

(Y 9 L3 S oy ol prailasl Lo suass

Ay 5050 ulese Bolas jsb ay OlpslS s

bl 3 5 cils S5 8 abw s (6CM x 0CM)
ba 8 S 5 5 055 e S SIS 5 dnnd 31
Cuwle= L BH210S Jlisws (g3l 5 5l eslanad L
eosd (AM?) o dly 4 5 S Se3ll o8 /)

A eals

5 el ol odd Slasl gl o 51 S s o
Sheslana B -l 51 Ll dols 5 el )l S b s
»> Theo020B J.s Theodolite (s,ls pai& poyss
A= o Ol 3 LSS (o83 e sl
e 0 Jolsp 53 LIS Ges 5 s (Spring Tide)
Al LB s paie S

slazel )3 4S8 a5 5 b Ol as s w
J=l 058 5 ool SOAS) Jelse 5o Jole b
@l Sl ol g8 @ s s U
Round, ) oS o asdlles olpslS—cSuily i,
addllas -l 53 45 (1981, Luning, 1990; Dawes, 1981
Jle o Sl 5l S0 &S O Ges Oluis 50
A s e NS L ol Jels Olse 4 a2l e
sl 4 S

S ol wlale Sley Aol Lo lagls e gas
A elmil Sl s (OTAY B YA ) JLe
2 odetie e o S gl tuss bl Sl
Gl 5 5 Gl S Cod (plose (R Ao
x 00CM laclysl,S 5l eslinud b i 5,50 45,5 Al

szl 53 (6CM x 0CM Uty 5 )00 4 eendive) 0+ CM



YV

2 S e leay S csline s Ao
s S g oy P e gt 5 Clesld
25 o A S5 L sy glady a8 sl
ST
doys Nl o Sle L (Cyanophyta) Lsaw.s sl
(Splash zone) 1 bl ab s AYYNEVNY 2s
o 5 (UML) e 5 55 g axl JBg S5
GLa S mead Al s b sy g YU o
}‘93)4%&})4@*5)}?(’@@0]%“
it b o e A S 5 O 3Ll el s s
S o sl (e 5 L3 b B s 3 K
o Jelb a5 (Chlorophyta) o slacl
Y Ges oo 53 5 6 5 o5 el Sle 5 S
St S o Sl laai S5l (S o 65 YV G
ST
Cladophropsis ) ;e 5,5 ssMs (Chatomorpha spp.)
sl b0 sl 2w S5 g dupeS (SOP.
oy Aoy ¥l bage (4 K5 s . S35

&m&c))buw‘)JQu&))Q‘}&Qﬂdu@z

«(Enteromorpha Spp.) 1) 50.9,5!

Al g Lo s AAE 10
o G slicornia €8 o st 4 53 sl
Ol @l il US4 5 TV Ges ) s
e s MML) Sl isg ol ds s 5wl
S e oS S 5 L O o>l LML) Sl
Slosgd ko pwS ol 5 LI sy Olge 4 sppe 655
VL Lo ze (7 JS2) S o slomal 1y 52,55 55 & bole
033 alis anlllas 3 50 s 53 53 $55 pl g Ao

() Jsd) A (6,5 o3l Ao ,3 V0 20 /AN 0T Slude

Voosled ¥ Wl Olal aes 5 sl OLE Slides asldead

Liilf'e J“‘f J ‘_;i*l" LSLAU:'-_’)) “ ,19}_3]» SleMb
3550 SPSSAL 138l 5 ahos sy ol 5 Lys O placs

235513 ol Jdo 5 g

x990 sz (2Ll i Glaise
Y0) lossS Slhwsy O 5o @3ly ol e Dlat
5 Sl 2,5 adBa 0V 5 ax o Y (i3 e (g kS
5 s oo Slatie 5 (3,0 sk adds 08 a5 00
ool w Slls Clpl Bl ) 4 Sos i eslS Sl o 2
So R 43300y Y Uyl o) ) s ks o
L3S s Bd b aads OV 5w ys 00 5 Jlad

O S

537 PP 9 ol i Glasl 10 (iudigy W yd Ol i
G g

3 WMl S B Aoy s 3yse Joe 3 3
das o QLS 1 (gols pme Ol S slens S L
S50 Joee 53 0 LS IS Rl Ao b
vV Jﬁ&j \ Js) Lok e LEVINENNY R

el S e sleas 5 by Ao e
e sSU= (Rhodophyta) 56 3 sl
s (Pheeophyta) (slose sla o> «(Chlorophyta)
Jed o 5 55 >l s (Cyanophyta) aad sl
sy hesd 5le S s OLE 55 e B
e Slasl 5 LMl S 5 (Sl il sleas S
0335 QLSS asdllas 3550 SLolKinsl (sbo 5 5 ! sus
bl o Calisee Glasl 3 6T iy dwys Kle s
(PLOOL) Ll o s sns 5|



...@j)@i@?wbﬁ}u&:x Lo s fes Ol puis

YA

Sk sleas 8 e 5 Ll S Q0C0V/IM?) id g deo s Ol mis -\ J gl

G. salicornia ol
5 C hyt Phaeophyt Rhodophyt Chlorophyt ’
ano a aeQ| a 0do a oro| a Z. .
yanopny phy phy phy oSbe = SE S g N
$E £ \/Vo Y6 £\ Vo o) £ WE? v vAE? 6/aV & +/V4 Vo/44 V/¥0 Voo 3
EA/A £ 1/8Y Yo/l /8y VY4 £ VYo Y o RV Vet AT aq \
SV £ Y YV £ Y Y 0/ YE? \VYEE Y AR £ /0 Vo £ /AA Voo Js

Lo g s Slew 4l s LML) e 5 5
Lol § i Aoy 2045 « (Sublittoral fringe)
SL@lis 5 Jds Aoy 4wl Jals LSl
55 ol Ges GRIBIL e 338 oo 035380 oL
5 Ak Lol S glaan; Il des gla i
Ll o3 o kSl 5 SlaS Sose w Wl s e
o5 S ol aS cpl s (V50 i sla [SK2)
Acantophora sp., Laurencia sp., Soleria sp. L&
a>L w\ﬁvs(,S\J;lwu;Slﬁ”L@ Hypnea sp.

Ll st

Lol e doys VL Sle sSTas

r)b cKIM,.ﬂ)J_}M)J /4 d)‘ aK.:..M_“v‘JJ L:.:J}gcﬂ.w
LSJSAV/OUY/VL;LQ.&&JJJ;w)b)M)J-\q Q\J.:Acu
M)DMVL»%@(/\J&Q}YJ)J})J{J;M
3ol 42l Sl i s Ll S e
YEON SNV 5w esn s ol oSl 53 ke
SYY/OT e 5 o5 w4l Sle s 3 5 Ao
LSRR W wf:L.a §yoma 53 Lol e Ao s A/AY
She Ui Sl e Sl iy s addlae 3,50 48
(O JKE 5 Y Jadr) Wik e s 5 5 G 4b

b Gl ise Jol a5 O Ges SRl L

f‘g.\ a\g}ﬁ‘uﬂ;ﬁuéln&|): Q))K:,.v‘;&.:ée;b J..:S"S"gg’&.&x Loy Q‘mﬁ' 4\....3\5.0 -y d‘gb

S osbe LS g5
() Gos S PRI )
(gr/m?)
v/t . .

\ . .
A . .

Y /oY V\/eY
\Ax VE/Y YWY/YA
A% 04/vY £Y4/AA
Y/Y ASYAR 04A/4A1
Y/ YA/YY Yya/vy
Y/A V/AA AV/¥4

Sl \v/av VAY/AA




Y4 \AJMQYVJJ?LNJ&‘)&A}‘;’».})‘JQL&L;QMMM

£33 °l§:"“".’.‘ S* 9,7 s s QJM‘ﬁ&Jé-abhAﬁ.‘j‘gﬂx Lo yd Ol s A lan -V Joi>

KL% o u}b; &f&x Loy (gr/mz)&.:.r osle .,\._4_,5
SUP.L. ' '
UM.L. ' '
M.M.L. /A \YY/Ye
L.M.L. Yi/on YoV

,|J4\>.u,.s,>u,,s.3uu,m1; —onM LSl £ @,uﬂyu.x.;ﬁswu,f —\"JS..«

b LRl e G 5 Om Al Gled s 5o W, Sl

slagis u,,s.n., pr; Gl i, -t Js«

S 3o Sl e g 0 el

s w3 L.a,,.iJL.«b Mol 5 (glaS ff_.\t}s’"
>l s



...Q})@T&.}qwhﬁjﬁx Lo s fes Ol puis

% cover / m?

station

) Total

E® Blue-green
|:| G.salicornia
] Green

Red

[ Brown

rgl 53 53 Kok slens F b 5 bl £ (28 52 o 81mslls —Y IS5

Mean G.salicornia(% cover)

¥ VAks Y/YY

Depth

Go o ) s Blasl 53 Ll § Jidigs deoys Ol ks —A K3



Y\

—_

°JL°':‘ g\'\".\l";bbg_‘)ku‘,‘g‘”h C)Lh\.:f Q@:ﬁ asllad

4 Blue-green
Il Brown
B Red

¥ Green

Mean algal group cover (% )

¢ Y/XY YV/YY ra/ra

<
é’
=
g
° Y.
O
c
]
2 v
5] Blue-green
K}
H G.salicornia
L . e Green
Sup.L UM.L M.M.L LM.L
Tide level

SH2 9ol S slery S o LMl 5 Al e o s Ol s — Ve IS
5 o e ML e 538 o b e e UMLL = s g 55 g 4G G655 e SUPL. = o o315 4t

(LML =Ggde 5 555 o 4>l 5 hes

Sl s 5ol Wy (o Sle GGl 4 9 352 Jolw g Glesl o udgi lade Ol puis
5 Gl GSr G S 3 LS S

J?-‘j-w s L;"‘j—' P éL«&‘ 53 L}_’T_JM‘ LSLA i : Jxﬁj_}: AJYLA-M .E.M}:.A ¢4A.SLE.A JJ_}A ﬁ&-\-\«-’“ “‘ 95 2
ey S 5 5Sle &5 ez 0L s s 5m J oy Wl kg 5 WYOUTERAYY LS
Sleel 53 (P<O.0L) Aoy 44 Jlazl & Sl il ol o S YNNORVA L (Sl e slens S

35 (p<0.05) Ao 40 Jlasl o 5 ol il (& o) dilion e 20 3 S5



...@})@T&.}qwhﬁjﬁﬁ Lo s fes Ol puis

Il ol 53 O St a3l A g5 (e oS 355 0
BT I S S RVACY S Kol 53 5 YV
S YV =YY Blasl )3 frizman s (6 50310 o s 2
el Sl 5 Sle sl iy 53 W31y (e /Y Y0
53 Lol 3§ S osle W5 Slie g 5 L
5 02 p SO 5 OV LS Jl oS
22 S EEe 5 0ANAT Jlis & S o AU I
sV A0 ) L g Seslul Sas el oA

(A

Y

50 Ghle e 5 L HlE 0 il e
Al a Sls e SV (glls andllas
53 Lol § e el Wy o SSls
55 ol il Glasl 53 n 350 oSl
(P<0.0 1) drys 48 Jli-l 4 e 5 53 il
Ol bl 4l Lol d 3 s e Ol ol
23 Gk 5 o5 o b S s 5 (Splash zone)
LSl 8 S 5 e e Y 51 S Gas
SBs i o3ls s VYT Gas Sl il s i

sdalin 4.;)5 o.)n.le;7 Lguuiw) LSJ-A))J'?.- U‘?‘L?}L

S sleag B play Lyl 5 (grdwim?) Sos esle Mg Kile Ol i - £ J g

G.salicornia ooleds
Js Cyanophyta Phaeophyta Rhodophyta Chlorophyta Kle £SE Sl ‘. |
RS
YYY/AE\A/Q AN YY q/VEZ £4/v (RLEYA =5 VYRV NEWAEVUY O YYAY/A )
\AL/v o\ Y /Y vv/oto/4 ALY VY YEYY \Y/aEN /Y \Yo/vEN VY ANARVAY Y
Yoy/NoEN /A sA/AE/Y oYt\v v\ VV\/VYEAL \Ya/v+4v YYAY/A JS
Station 1
€
- 'y
2
S
) o
k<
o
E
o
c Yoo
©
(]
E I
of¥ Aal AVAR4 AR7AL Y/YY YV/YY AATAR: yoa/ra
Depth

VoKl 5 () Ges e p Gosalicornia Kis sobe A 55 Ol s V) K2



A

\c,‘.a..ig\'\"JJ?;NJ&‘)E&A}&‘QJJGL&ES/Q%JMM

Station 2

S
— e
S
3 .
<
S
®  f
IS
o
Q2 Y.
©
0
O Yo
c
I
[
= V.

¥ Yoy VAV VEIX O YXY XYY YINSYIY wpxoygs YIOSY[R YA¥ )R

Depth

Y ol 55 (%) 3o e G.salicornia SKisasbe Mg Ol mis —VY S

Station 1
Y
Yoo
AR}
Sup. UM, M.M LM
L L L
Tide level

VoKl gk 5,5 zshe 53 Gsalicomia SKis esle a5 Ol ks — VY ISS

Station 2

Mean G.salicornia(gr.dw / m?)

Tide level

Y olSasl (e 5 5 Cshe 3 Glsalicornia S esle A5 Ol s V6




...@j)@i@?wbﬁ}u&:x Lo s fes Ol puis

S 0% bl a3 s e S Sl Dl
Ao VSl eSS Ges 53 s Lol S eS oYL
(Kﬂ &l sl go Ol 0o s S5k L
5ol Osls ces Gl S a3 s s
$los 025 0L ke 51 alBl Jolse 055 dsbussls
3 Uty dend ) S g sl s DA g e
Ao s e Plus 4 85 W5l
Gy S ple W5 5 iy dess bl e o
Sbwr bl s S e 51 (S
Chatomor pha .Cladopheropsis .Enteromorpha
s s BB Jlaie 4 (Cyanophyta) sacs sl
Sl Dol a5 L LT Sl 5wl )38
s 958 A S VU e 53 0L e 5 g n
So s s s b eSS sl 5w
S 03 e ke G e 5 B e
e Y10 51 i e L3 s Lol S eS {aaly
N I 0 LR VI "B o PN S G PV W
doyd yoasl JalS mpdd 4 el Os
e 4 (Seaanemon) oLgs slamlis i
o0 03 S i L oo (Ol S e Dolraz
g ki Sl ol Glads BT ol S
LS o e Sl Jlath gl oBaSS Olye
Loy Jalssl Lol (Levering et al., 1969)
sl Sl S s b gbgilis
b des gl S 5o Glosd G S 5 56 3
Gk p e ams BB R e 5 o5 o
Jolsm 53 655 ol S poekd plnl Slalllas
LSl LSl S 2y dops it L35G

5 NG SIY Y 55w pesle 5 sl sleale s

Yt

« S Gracilaria salicornia (C. Agardh) Dawson
Sphaerococcus salicornia C. Agardh o bl
Coralopsis ol L 4,8 ol ool58 s Al 0
3ol e Sl el cacalia J. Agardh
o= (Borgesen, 1939) ol o3 5 g 5 JoLli aibie
«(Mesheghni & Dorgham, 1987) k3 |>|su 5l 4,8
Ok o 5 (Al-Hasan & Jones, 1989) =, S
ol S 5,55 55 (De Clerck & Coppejans, 1996)
ool gl g Sl el )l e S s e
b Gl s 68 nl sla s s 4
ol pl Jelgte 53 (Basson, 1992) <l s o L
b a0, Ll 5Lasl Oles sl 5 o bt
Gloos 53 518 mdes (Sew Jolo 5l 5 0350 s
oo s s e Ol (S Jorlpn B Oles
YA OLan 5 g ol gm) 3503 [2S1
Solelie 5 ol eSS (ST oS, onl s
s~'s > Cracilaria salicornia i, As)s
Az sdaline Of Ciliss Blasl 5 gke 5 5 ilisa
B YWY Ges o 455 opl Jids Aoy o b oS
Al e e 5 o Jele Sle e s (g e Y0
by Gide Ao b LSl Lol S gla t s,
ons 4 S leale 53 es edsdos cpl g3 a5
gy a hle Glosd S5 4 Gk a8 Ol fuad
dops AVl Ske dnlei sbml L pKa
Sl 5 T es edpdee ol 3 48 iy
dons blis gs o sbis Ner OF ids Ao
YV 5l S Gee) (b 5 s 08 M5 s

Ly eS (e Y0 5 G Gee) ol 5 s (e



Yo

Jrlo 53 SOSGhw Olppe D30 Vb 5 e
Ao Gele Gble Gl e cad Jll
spmge Sl Gb OFA) el ) AL s
et S s L Sl Sose T 0L
sl 5 bad gl (Y 5 S (Sl Gl
Bird ) 1S oo el 2 olS (sl 1) o 55 (g i Ol e
5 Ul § 1008 VL 5 s (& Rice, 1990
Slo a5 el Jolpe (DT Gas (S byt
adee L5 Gl S 5 SLL Bl a5 b e 5 5
b ho)d 5 5 ke LS s ege Sl S
oo oS bt 0 5 skl LS
Oley e &il355 by o oy oKs 4 JLo
Jelse ome 3 5 ekd b O o3 Sl s
sl G Old Gl e 31 (S e delusl
5 g doys 5B S 15 S gk 5l (S
Lo 08 V0 e o LSl LoDl S 0l
b s &l e Y5l S Gleel el S S
5 e 5o G 4l GBS s T AL
ol 03 P 03 s Ae e s Sl
o S 5 baad Sl S S04 es 03 5
sl Ghass el Jesdiy g o b Aol 28 s w
tch gl 5 e GBS B sy s sl
Sles 3 55 S B oI5 ot cpl > S
LM LalS S elge Sl s (SE sk
Lledd  dae o 5 L Al LS
Wliey, 2B, o9 (Krause & Weis, 1991)
s s e sl Cob) 5 oS | HLis (S
Sosp o > S S s SR e

(Dawson, 1966) Ll . Sl S s

Voosled ¥ Wl Olal aes 5 sl OLE Slides asldead

IV die & eles sle 53 i Ao oS
(Buriyo & Kivaisi, 2003) <l sl 55158
oo A5 SMe il s Cnl 03 e
e Jel e s LSl Lol 3 S
o3 gds 53 @l3 (Gde 5 s G a4l Jle 5 Sl
e 53 p S 00 Ulse (g VIO B YT Ges
ol A 37 Slie o mi el les s Ll A s
5 LSS el LSl Ldl § S
oS OUA Olpma 45551 oole sleale o LIl
J>1 s 5l (Buriyo & Kivaisi, 2003) S 9
QdWmP) oe 2o 53 o8 Toollhe 4 ondkd
(Calumpong et al., 1999) <.l s 518
22 Uiy ke 5 Mg e 53 s ge SO
2l 4 Ol o 1) 5sSde Gble 4 o i3 g
dls @23 e 55 ke S5 SS) Ll 8 055
S osle AP e ply S Gl @ s
o7 Gph Jled o S5 Les L,y s LSl S
sdalin Oliey Joab ofig 4 Jlo pod and 55 5 23
Lilyd Sl s Lo e W e
0o Wb tabex 1 e cpl o ol SOSSSS]
D38 glpel Dad 03p ol ool Ok s
St s 35,8 o o 4 o555
B s O Aens s Ay ok Ll
B I o LBLI Sy W S PR-¥P'
Jole oS abol dadls @ e 2 Joe
VO leoky e ol s o3 e s
2l Ol e 5 08 Sl gl Sl Grasks
5l S gy opl 5 sl sl e 5 s oK

O35 o8 — o dauly 4 lacs 59 Ol 4 5o



...@j)@i@?wbﬁ}u&:x Lo s fes Ol puis

b 51 Gty ol e el B 5 a3y oB S
bl 5 51 o RS e a3 AL e S
LS ] LA W U | W) S WP RN 8 V1 WA
23 5 e ol W5l 5 ol Shl e SRl 58l
3 Sl Ges 5 s 3 L e b Sl i
o AU Sl G Sl e (655 (s d S el
3Ll dbanly 4 Sl gl fize 5o Al o se 5 L
i a8 g 545l e pS ik il 05505
gl e Sl 1 80 A5 5 (S5t 033l 5 0l

.(Dawes, 1981) .mjfda s S

oolaiwl Q)90 é.:Lm
St s oo gt slel o3 ol 5 (Sosd Julye
Sl Ol Ay ol 53T ol&isls ¢ o ys s
(bS8 5L 5 LUl ol OS5
i YY) ‘Qj)lS QI)L.:JJ]

ld. QT .lpu)] 9 V-«-J [ 378l f‘.ﬁ ch;- AYVE €0 e —
sl OLL L Al i i 5 SISk Blse 5l o
'U‘jéj AK.:..;‘) ‘J\.\i’)l O..NL..Z)S

)kji JJ}A C:LA g}'-"L"JLM:' AYA GO S Cc)ﬁ Lﬁ_:l).@.w—
oS 0l pl oy LS T S el s
YY1 0l Ol s lalS e iles &V
AR SR

g;}‘i)":“? O AYAN GO D S r ‘6JM‘ ‘C‘)ﬁ ‘5)“/.@...:—
2 Gracilariaceae sl sl iy gla izl
e 5 S5 s Sen ol ES (el sl SV 0l S el
VA il A=Y e Gl o8 IS e = gk

6\.&4_:; AYA0 “p Ld-)ﬂ-w“) DR T 05 ;f'lJ@"'J_
53 G slacsllr caul Dl S sl ) LSl S

A

Y70 51 e Slest 3 Ll S i o8 0l 550 3
g Do s 0l e 5 L Jolse 03
Loy 5 Mg olie fals B op e 51 e
Gl isy 3 s oL Al LS Ry
el ol @M, e adae ol s
Sl P o b plply o3 S 8 s e e
Loy e 53 il ealp et Sl el
il s K ML o S Sl
S e S O gl ey 4 s Gl
Webber © & Thurman, 1991, ) ol ods
5l Lmibes G555 ol 5o .(Dawson, 1966
glasS day Las gl by wes 5l e
SLred gdoms 0 liS pan (a5, Gl aS ekias S
Bloed l 0dd (Gome (S axb 2 ol
GUI5 ol San S5 Jelse 5l i G
DS Bl ol Gla G s S (g5 53
(Dawson, 1966) s 55 _ies sleicu « Gl
deo 3 055 Sl 355 b das o DL e )
oS Gl s VU 5 s adllas 5)5e 658 A
5 e sl s s a;&i}'uu,lw OTL;:*.’J)
G oS 5 2V e 5l e LDl S 0 ST ol S e
boge lUde o 5 55 4l Sl S5 s ol
OB 03 s e 03 e S T Ll § S esle
Sl e e 53 p SV Gde 5 w4l Sl
dasly g 5 Loy Ko peS 2V e 03t e b w
5o b gl e iades 5 e delisl Ll
4 e o Al S50 Cassdme 5 0L (6050
LS (6 Bl b Rl ke 4 LDl S
52) Lol 3 ds a8 2ol e 3 (e e OLES

(al_i;.aggTﬂ)ﬁ@J_;Quja.u(WéuM



v

Eastern Saudi Arabia, Bahrain, Qatar and United
Arab Emirates. F.A.O.

- DAWSON, E. Y., 1966. New records of marine
algae from the Gulf of California. Journal of the
Arizona-Nevada Academy of Scienced(2): 55-66

- Dawes, C., 1981. Marine Botany. New york. Johan
and Wiley & sons. 628 p.

- De Clerck, O. and Coppegjans, E., 1996. A Marine
Wildlife Sanctuary for the Persian Gulf
Environmental Research and Conservation
following the 1991 Gulf War Qil Spill. NCWCD,
Riyadh and Sesckenberg Research Institue,
Frankfurt, 511 p.

- Krause, G.H. and Weis, E., 1991. Chlorophyll
fluorescence and photosynthesis: the basics.
Annual Review of Plant Physiology and Plant
Molecular Biology, 42: 313-349.

- Levering, T., Hoppe, H.A. and Schmidt, O.J., 1969.
Marine algae, A survey of research and
utilization.Gram, de Gruyter, Hamburg, 421 p.

- LUning, K., 1990. Seaweeds, Their Environment,
Biogeography and Ecophysiology. Wiley XIII:
527 pp.

- McHugh, D.J., 1987. Production and utilization of
products from commercial seaweeds. FAO. 288
p.

- Meshingi, K.E. and Dorghan, M.M., 1987. Benthic
marine algae of Qatar. A preliminary survey.
Unesco Regional Office, Doha Academic Press.

- Round, F.E., 1981. The ecology of ‘agae,
Cambridge university press. 629 p.

- Shepard, R.C., Price, A.R.G. & Roberts, C., 1992.
Marine ecology of the Arabia region. Patterns and
processes extreme tropical Environments 35 p.
London.

Voosled ¥ Wl Olal aes 5 sl OLE Slides asldead

oeeaber Olee lns 5 oL mede (Sl s
Sy B o el S e 5 Gl S
D V=8 Ol odis o 5 ol Ol gl ol
AR

s Gl 1 e AYVA L crs ¢z G e -
J553 (08 50 8 Olaal J>150) Oles (sbs3 5 ol b
AVVVNYODA Ol wbiialS

- Al Hasan, R.H. and Jones, W.E., 1989. Marine alga
flora and seagrases of the coast of Kuwait.
Journal University of Kuwait (sci.), 16: 289-340.

- Basson, P.W., 1992. Checklist of marine algae of
the Persian Gulf. Journal University of Kuwait
(Sci.), 19: 217-232.

- Bird,.C.J. and Rice, E.L., 1990. Recent approaches
to Taxonomy of the Gracilariaceae (Gracilariales,
Rhodophyta) and the Gracilaria verrucosa
problem./Hydrobiologia, 204/205; 111-118.

- Borgesen, F., 1939. Marine algae from the Iranian
Gulf, especially from the innermost part near
Bushire and the Island Kharg, Copenhagen, 99 p.

- Buriyo, A.K. and Kivaisi, A.K., 2003. Standing
stock, agar yield and properties of Gracilaria
salicornia harvested along the Tanzanian coast.
Western Indian Ocean ICES Journal of Marine
Science. 2(2): 171-178.

- Caumpong, H.P., Maypa, A., Magbanna, M., and
Suarez, P., 1999. Biomass and agar assessment of
three species of Gracilaria from Negros Island,
Central Philippines. Hydrobiologia, 398/399:
173-182.

- Carpenter, K.E., Krupp, F., Jones, D.A. and Zgjonz,
U., 1997. Living Marine Resources of Kuwait,



Iranian Jour nal of Medicinal and Aromatic Plants, Vol. 23, No. 1, 2007

The change of Biomass and cover percentage of Gracilaria salicornia (C. Agardh)
Dawson and its dispersion in seashor e of Persian Gulf
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Abstract

Gracilaria salicornia (C.Agardh) Dawson is an agarophytic alga which has wide distribution
in tropical seas. The species has formed small communities in northeast of the Qeshm island in
south of Iran. In this study seasonal changes of biomass and two communities of the species
were studied since October 2001 for a year. The transect—quadrate'method used in this study
and monthly production and percentage cover of the species were measured in different depths
of the intertidal regions of the two communities. In this study Analysis of Variance (ANOVA)
revealed that there are significant differences in percentage cover and production (dry weight)
of Gracilaria salicornia with respect to depth ranges (shore elevation) (P<0.01). The highest
dry production (598.9+67.2 g/m?) and percentage cover (% 69:12+3.7) of Gracilaria salicornia
were determined between 2.7 to 3.5 m. depth of seawater:

Key words: Gracilaria salicornia, Qeshm island, biomass, percentage cover, rhodophyta.
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