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n1'!itl '!i~ bil'U~Hl1'UJ11'W 'tle),:j'Vle) viie1 Laelfl'!ie)'Ufl fJ Tridacnidae u1b 1 ru bb 'IJ1tl~n1i.:i'Vlihn1:::i~~'U .. 
i.:i'Vl1fl"l1~u~ (t'J.:iutl'!i:::a.11ru m&'.<fi>) (111v1~fl'!i.:in1'!it1'1J~m;~'IJ6n'!i'!ia.JW"tleJ'IJbi1e:i.:ia.11'<il1n-w'!i:::-a1"!l~11 
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rn·rth:.; bi'.l'W?I Cl1'W.f11Yl'llB .:JVlB cJilB b~tl fl".i eiur111 T rid a en idae 'U1 n ru bb 'W 1 '\.J~ rn1-:i Vlll bf11~ 61\9\;;;'U 
'U 

Q.I Q.I ..:,al I cJ <di .-::ii I d d d d .:::i, .di! O QJ 

'<il.:J'\/l1 ~6/ll;l'U".i Yl'U11'\/ltl cJlJelLffellJfl11lJ'\/l'U1bb 'U'Wbul;l cJlJ1 n'\/l?I ~'\/l?lt11'Ubfl1 :.;'l) 1lJ'\/l l"1 b '\/l'U tl '<il1'U 1'U 8. 3±0. 7 \911/ 
' ' 2 t/ d d .c::::il .c::i. CV O QJ 2 0 V d,I d 

100 lJ bbl;l~'UtlcJ'\ll?l~'\/l?lC11'Ubf11~.m".i~'\/ll"l\9\~1'Utl€ln'<il1'U1'U 0.1±0.3 \911/100 lJ ?l1'\/l".i'U'\/lelcJlJelbblJ1'<iJ:.;lJ 
' I d .d d q O V 2t.1 d d 

fl11lJV!'U1bb 'U'tJbQi;jcJlJ1n'\/l?l~'\/l?lt11'UV!1~l;lnl;llJ bf11:.; bb?llJ?l1';i'<il1'UTU 25 .4±0 .4 m/ 100 lJ 'UtlcJ'\/l?l~'\/lV!1~ 
' 'U ' 

b'VltJ'W bfl1~bb?llJ?111fimi1'U1'W 0.1±0.3 i11100 i V!BcJjjmLii11liviu 4 ?1t1Tufie:i bf11~'ll1lJ'}11"1Lvi', Ln1:.;bb1~ 
d,I di .di! c:il d I I 

b'\/l'Utl, '\/l1~b\9\cJ bfl1~bb?llJ?l1';ibbl;l~V!1~n".i1~ bf11~bb?llJ?l1';i VltlcJlJtlb?le.J'<il~lJ'll'U1~bQi;1cJtlcJ1:.;V111.:i 18.4±0.6 -
'U 

31.3±1.9 6/JlJ. Vle:icJilmLlJ1'<il~ii'll'W1~bO~cJm.l".i~V111.:i 8.6±1.1 - 15.7±1.9 61flJ. iim1ii6"iisA\.1Tib~.:i'U1n 
'U 

1:.;w;i1.:iJ.:iV!vcJilm~B !l'U61~611'U (%) 'tltl.:J'U1lJ1UJ'U:.; rn-r.:i 1 'WJ'U'\11".i .:i M.:i fltl'U (submassive)bbl;l~ ~.:in;i(9l~'W 67 

('\.J~rn-r.:ieiv'W, ?l1V!~1cJ'\ll~bl;1 "'lff"l) bbl>ii161lJ'Vl'UTib~.:Ji;1'U!l'U'U:.;fl1f-'.lb'll1n11.:J~.:j 611'UV!tlcJ:!JtlbblJ11!'U'<iJ:.;iJimfoi 

b~.:J'U1nnutJ~rn-r.:iM.:inv'Wb'ti'U!l'U bb~ii61lJ'Vl'UTib:a.:il;l'U!l'U'U~f111.:Jb'lJ1n11.:JM.:ibbl;1~~.:iii;1(9\~'tJ67 

ABSTRACT 

Assessment on the status of Giant Clams : Family Tridacnidae along the coral reefs at 

Sattahip Islands, Chonburi Province was conducted. The maximum mean density of Tridocna 
2 

squomosa was 8.3±0.7 ind./100 m at the north of Karm Island whereas the minimum was 
2 

0.1±0.3 •ind./100 m at the east of Rad Island. The maximum mean density of Tridacna 
. 2 

corcea was 25.4±0.4 ind./100 m at the Look-Lorn beach, Samaesarn Island whereas the 

minimum was 0.1±0.3 ind./100 m
2 

at the Tien beach, Samaesarn Island. The south of Karm 

Island, the north of Rad Island, T oey beach, Samaesarn Island and Krouwd beach, Samaesarn 

Island. The positive correlation showed in T. squamosa with the percentage proportion of 

submassive corals and other organisms but showed negative with the branching Acropora sp. 

The positive correlation also showed in T. crocea and submassive coral but with branching 

Acropora sp. and other organisms showed in negative. 
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Keywords: status of giant clam, Tridocna squomosa, Tridocno croceo, coral reefs, Gulf of 
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bfl<a.:im':i1ifJm1th~b:W'W?lm'W.fl7'W6/Jel-rvm t1iJel b~elA1elur1-r1 T ridacnidae 'U~b lt\.Jbb 'WTU~ m-r-:i'VI~ 
\I 

bn1~ i~~u ~~Vil 191•1rnu~ (tJ-:iuth~l.l1 ru 255 6) .n1t11vi1r11-:i f111el'W fo ~-wmrn 11l.Jii'll5m ~ el-un~ 1 fl 
' ' ' 

'W'a~'a1'15~1~ ?ll.Jb~~'W'a~ L'Vl'Yl-r~'U'a1'15Mni ?lt11l.J'U'al.J'a1'1lfll.J1~ Aru~~~1L ij'W 1r11-:im11~t11A~6/Jel6/Jel'Urlt\.J 
'I ' 'U , 

'17'W m1'\.Jr1ru~ fl11iim11 it1 LL vi-:i'll1~ ~1~ Vl'Vl'Wel ~Vl'W'W n111it1~1muth~ mrubb~'W~'W Vll.Jl~ L~'W el ~Vl'W'W 
't 'I 'I 'I 'I 

'lh~'17ll 2556 - 2557 6/Jel6/Jel'U'Yl1~r1rulr11~fl11elu1'fl~-wwrn11l.J'Yi'l!B'Wb~el-:im~1fl'W1~11'l!~1~ ?ll.Jb~~ 
' ' ' CV c:,f I Q../ 4 .:::9 ~ 

'W 'a~ L 'Vl'Yl 'a~ 'W 'a 1'1!?11911 i ?I ti 1 l.J'U 'a l.J 17'1! fl m1 LL~~ Vl'W 1 tl'U ru '1!1 f11'a ?1-:J A 'a 1l.J'W bPl~Vl 1-:J b 'a el fl el~ b 'a el ti 'Vl 6 f11 'a 
'I " 1U' , 

fl el~'Vl'l'l b~el 1 'Wfl7':i?l'W'U?l'W'W~'W flbL~~ fl7':i b~'W'Vl1-:J~~e) 191 fl7) (;)1b fru 1m-:i fl7':i1 it1 
' 
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Vlt!1 

\,17j7-:J~ 1 vru~~7jT'\Jbb6'\:::~rnj7VleJt!i'.im~eJL'Ufl1eJ'Uflf1 Trindacnidae 1u'U~b1UJbb'U1 

'U:::f111'-:Jbf11:::bbi;'{lJi;'{71 bfl7:::6U7lJ bf17:::bbj\?I bfl7:::U6'\1Vliin bf\1:::'11:::b"U 12 

\,1717-:!'¥1 2 mlJ7tU fl17lJVl'U7bb'W'Ubb6'\:::6U'U1\?lbtl~tl6UeJ-:JVleJtli1m~mb"1:::VleJt1i'Jm1.lJ1~~'\J 1 'U 15 

i;'{t:n'U\917-:J 1 

\,1711-:i'V1 3 rlTt.foJ1rui.JnA"1lJvr'Llvi6Umu:::m1'-:i'V1i'i;1\,1 (LC) u:::n11-:J\,17tl (DC) vrum1t1 (S) 
' 

bbl;l:::vrui;u (R) bbl;l:::~-:Jfil'Ll 1 (OT) ~'\J1b1tU6UeJ'\J6UeJ-:Jbb'U1'U:::fl71-:J'\J1b1WVl~bfl7::: 'II 

bbi;'{lJi;'{11bbl;l:::bb'Ul;l~i;leJeJf1lJ1 L 'U1'U6UeJ-:J'1tl1'U.f17~6UeJ-:J bb'U1U:::mf-:i 1 7 
'I/ 

\91711-:i'V1 4 '1\?1611'U (%) 6(JeJ-:J'U1lJ7tUU:::m1'-:i1u~u'l'l1-:Jbb'\J'\J(,17-:J1 '17f1U~mruu:::mf-:iv1i'i~1\9l 17 

oX-:JVllJ\?I L 'Wbb\,\i;1ti;'{f17'U 

\91711-:i'V1 5 '<il7'Ll1'Ll'1l'U\?I (Species richness) ~'1l'Ufl17lJ'1tl7b'1lJeJ (Evenness index) bbl;lt 18 

~'1l'Llfl17lJVll;l7f1Vll;l7tl (Diversity index) 6Uel-:Ju:::mf-:i'U~blru'1mu1>11-:i 1 

\91111-:ivi 6 el-:ir1u1:::nel'\J'1l'U\?lu:::rn1-:i 11ii-X-:iu:::m-r-:in;1\,1 u:::m1-:i\,11t1 vru'l'l11c.1 lu~u 18 

bbl;l:::~-:ifilu 1 '\J'U vr'Wbb'U1'U:::fl7'i-:J(i)7'U'Vll"lbVIUel6Uel-:Jbf17t6()7lJ 

\,1711-:ivi 7 e)-:Jfl'U1:::nel'U'1l'W\?IU:::fl11-:J 11JJ-X-:i'IJ:::mf-:i:w;1\,1 'IJ:::mf-:J\911tl lu'l'l17tl vrui;u 19 

bbl;l::: ~-:ifilu 1 'U'Ll:mb 'Ul'U::: f111-:J(i)7'U'Vll'11~6Uel-:J bfl7:::6U7ll 

\,1711-:i'V1 8 eJ-:ir1'\.J1:::neJ'\J"ll'W\?IU:::mf-:i 11JJ-X-:i'IJ:::mf-:i:w;1\,1 u:::mf-:i\911t1 :u'l'l11t1 :u~u 

bbl;l:::~-:J~'U 1 '\J'Uvr'Wbb 'Ul'U::: mf-:i (i)7'U'Vl\'1\,l :::·-fo el elf16Uel-:J bn7:::'Ui;l7Vliin 

(,1711-:ivi 9 el-:ir1i.J1:::nel'U'll'W\?IU:::mf-:i 11JJ-X-:i'IJ:::mf-:iii;1(,l u:::mf-:i(,]1t1 vru'l'l11t1 :ui;u 

l.bl;l:::~-:ifilu 1 '\J'Ll:mb u1'1J::: f111-:J(i)7'UVJP1(,l:::l'Ll\,1 f16Uel-:J bn1:::'IJmV1iin 

(,]711-:i'V110 el-:Jr1u1:::nel'\J'1l'W\?IU:::rnf-:i 11JJ-X-:i'IJ:::mf-:i:w;1(,l ,J:::mf-:i\,17tl :u'l'l11c.1 vru~u 

l.bl;l::: ~-:ifilu 1 '\J'U:'Wbb 'Ul'U::: fl71-:J(i)7'U'VlP11~6UeJ-:J bf17:::6U7ll 

20 

21 

22 

\91111-:i'V111 ei-:ir1i.J1:::nel'U'1li1~u:::mf-:i 11JJ-X-:iu:::mf-:i:w;1(,l u:::mf-:i(,]1t1 :u'l'l11t1 lu~u 22 

1,1,i;1:::~-:i tu 1 'Uuim1. u1,J::: mf-:i (i)7'\.J'Vll'11\91 :::i'u e:ie:in-iiei-:i 1.m::: w1 \?I 

\,1717-:i'Y112 v-:JA'U1tf1e1'\J'1l'W~'U:::fl71-:J 11lJ~-:J'Utf171-:JlJ~1\91 'lJ:::nTf-:J\917tl ~'U'l'l17tl vru~'U 23 

bbl;lt~-:Jfil'W 1 '\J'W:'Wbb 'Wl'U::: f111-:J(i)7'UV1P1\91:::1'Uelelf16Uel-:Jbfl7:::bl.i;'{lJi;'{7j ( Vl7~b 'Vlt.l'U) 

(,]711-:i'V1 13 mr1u1:::nel'U"llti\?lu:::rnf-~ 11JJ-X-:iu:::m1-:i:w;1(,l i.J:::m1-:i(,]1v :u'l'111v :u~u 23 

bbl;l:::~-:ifilu 1 '\J'Wvr'Ubb'U1'U:::n71-:J(i)7'1.JbVIUel6Uel-:Jbf17:::bbi;'{lJi;'{7j (V17\?l~f1i;lll) 

1,1111-:i~ 14 el-:irii.J1:::nel'\J'1lu~u:::mf-:i 11lJ~-:ii.J:::m1-:iii;11,1 oJ:::m1-:i1,11t1 vr'Ll'1'111v :'U~u 24 

bbl;l:::~-:i fil'Ll 1 '\J'Wvr'Wbb 'Ul U:::mf-:i ~7'U'VJ 1'11\91:::l'Uel el mm-:i l,f11t'11::: b -rr 

\91711-:ivi 15 el-:Jf1'U1:::f1elU"ll'U~U:::mf-:i 11JJ-X-:iu:::mf-:i:w:U11,1 ,J:::mf-:i1,11t1 ~'U'l'lj7t.J ~ti~'U 25 

bbl;l:::~-:i ~'U 1 U'W'V1'Wbb'W1'U::: f171-:J (i)7'U'VJ\'1(,l :::l'U\91 f16(Jel-:J bn7::: '11::: b -rr 

\91711-:ivi 16 fl11ll'1ll~'U56Uel-:Jfl17lJVl'U7bb'l.J'U6(Je)-:JVlelt.li'.im~eJfl'\Ji;r\?lci1'U (%) 6Uel-:J'U~mru 27 
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QJ 

~1~tlt1Jfi1W 
QJ 

.fl1'V'lv1 1-2 V1e:Jc.1!lm~e:i T. gigas 
d .d cS 

.fl1'V'l'Vl 3-4 Vle:JcJlJm?le:i T. derasa 

d "' "' .fl1'V'l'Vl 5 Vle:Jt.11.1mr,=,e:i T. squamosa bfl1~'11'Ll 
d ~ ~ 

.fl1'V'l'Vl 6 Vle:Jt.11.Jm?le:i T. squamosa 

.fl1'V'lv1 7 V1e:Jc.1i'im~e:i T. maxima bf11~bb'Ulil Vlllbll1~~iJii''Ll 
d "" "' . .fl1'V'l'Vl 8 Vle:Jt.11.Jm?ie:i T. maxima 
d .d ~ 

.fl1'V'l'Vl 9 Vle:Jt.1:Wmb1J1 T. crocea bfl1~'15~b"ll 
d .d cS 

.fl1'V'l'Vl 10 Vle:Jt.11Jm61e:i T. crocea 
d .d ~ 

.fl1'V'l'Vl 11 Vle:Jt.11.1mr,=,e:i T. mbalavuana 

.fl1'V'lv1 12-13 V1e:Jc.1i'im~e:i H. hippopus 

.fl1'V'lvi 14-15 V1e:ic.1i'imifo H. porcellanus 

'U 

' ,, ' 
.fl7'V'lvi 16 '11i1?i11T'll'Vlf'V'lc.11mV1e:ic.1i'im~m1~b1ruvl'Llvifimn 

' 
.fl1Vlv1 17 'Lln1~c.lf11fi'-:r-illil'IJ'Llvin-ife:i1.11;1tJ~nTt.:i 

'U 

.fl1Yl'Y118-19 V1eic.1i'im~e:i L'Ubb'Ll1tl~mf.:i~'Llvl?i111'1 

m'V'l'V1 20 "ll'Ll71ilbu~t.1"ll e:i.:i'Vle:i c.1i'im~mbi;l~V1e:i c.1i'imbm 1 mbvii;l~?Jmu 

.fl1'V'lv1 21 f\111.IVl'Ll 1bb tl'Ubu~ cJ"lJe) .:!Vle)t.1i'im~mbi;l~Vle) t1i'imbm 1 'Llbb\91 i;l~ ?ltn'U 

m'V'l~ 22 r1111.1r1Jhc.1r1~.:i"lJe:i.:irn1:wV1'Ll7bbtl'Ll"lle:J.:!VleJc.Ji'.im~ei 1 'U'1tl1'Ll\9l7.:i 1 blilc.1115 

Hierarchical cluster analysis 
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.fl7'V'lv1 23 b tl1 c.1rn viuu r1111.1r1 ii'1c.1r1~.:i"llm rn 11.1V1'Ll 1 bb ti-u"ll eJ.:!VleJt1i'im~mbi;l~ mrni'imbm n'U 26 

tl~n1f.:iii;1mb1;1~tl~mi.:imc.11mb\9\i;'l~"'1mffililt11fi Hierarchical cluster analysis 

.f11'V'l~ 24 bb?llil.:! f111~1i1 f1f;1lJ6lJ eNVl€l cJi°Jm~mbi;\~Vle:i t1ije:i m.n bde:i 1 i-ven.1 G'\"1JeJ.:itl:rn1f .:iii~1t,1 fl'U 27 
q 'U 

tlrn1{.:it,11c.J 1 'Ubb\,lG'\~~mii 11ilt.1f1151bFl11~'\A' Non-metric Multidimensional 

scaling 
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n11th~ 1,ih.tat;11'Wfl1'W6ll el~'Vle1aiie11,~e1fl1el'Ufli1 Trida c n idae u~1, 1ru1,1, 'W1thm1 i ~ 

V1a.hn1~G1\9l~'U lij~'Vi1~6lf~u'i (u~uth:;3.11ru 2556) 
~ ~ 

0 

'UVl'W1 

1.1 fl113.Jbth..!l.11 

VleJt.lfl'HJtJflf1 Tridacnidae V!1eJvldJuvl{~nnuvl'1hJ1 'U~eJ '\,rnvi'.imaa Lb6'i~V!eJcJi'.ieimn urn U'U 
" 

it,11~w:rn..1J1flru nu1~tJll'Wb 1 PlLL '!..ITU~ mf .:i 'V'lllbb 'V'l1m~":il1t.1eicibu'V'l1~ 1 u'Vl~ Ll;IL "IJ\91{ei'UbWtJB'U 1v1 Lb tJ6/iyj fl 
V '\J 

L vhi!u Viel t.1i'.iml.1a~~ L U'U'Vlf'V'lc11mi\v11tl1vl:wu't'}tJ'W1l.J11 -il'tJ1~ btJ"ll'UJ.:i bb\9l l ll".i1fLJ:W1 LLi;i1 L d e)"IJ eMV!mJi'.i e) Laa 
' 

1~mu'V'l1~rni1:w1.il'afi~LtJaan (adductor muscle) bU'UeJ1Vl11~ih1fl1bb'V'l-l bU'U~'Wt.l:WtJ~b.flfl1m,rn1t.1 

'U".i~b'\llPl b tJaan 1 ivi1 bA~eJ.,'j Hf bA~eJ-ltb~~tJ '11'UV!eJt.l:1JeJLaeJ"IJ'U1v!L~n'WcJ:W'W1:l-l1LtcJ-:itJ".i~~tJ 1 'U(vl'U611'Vl~ rn 
" 

m t.1-:i1:w ~1 t.1 L vt\vld~.:ivi11 vf vta t.1:iJmihrn n~u;'u:w11 itJ1~ LcJ"lltl:w1n ":il'Ubnti n1~-:io11:w"ll1&i":i!~'Vl~bb 'Viti hi~\1 
' " 

":il'Llm~vi'-:iat.11 um1~ 1nit1ruiuTI V11au1-:i"lliiv1nt1nvi1mt.1~'U'Vl:W~ 1 tJ":i11nu1.:i Lb 'Vl~-:i 'Vlei t.1i'.iel t.l.1a~-:i L U'U'Vl~-:i 1 ti 
'V 'V 1V " 'V 

\il1'U1tii\911tl1vflvifu n7".i; wJrum tl".i1cJi1eiJ\911 bbi;l~Vhmnit1ru~u 15'Vl1eJ'Vl7cJ1n 1-u eJ'U iru ru111~1 t.l n7".i A1 
Cl.I '\J V '\ '\ IV V 

".i~'Vl11-l'U".i~b'VlP1zj.:i"ll'Uv'l"I.JeJ-li\911'tJ1bbl;l:;v/"llu7vl1n~fv:;?lrui'LIIT Vl18 CITES (The Convention on 
'\J V ' 

International Trade in Endangered Species of Wild Fauna and Flora) (Othman et al., 2010) 

bbi;l~~vlelcJl -uuru;i\911i;1-'.!1'Ubbi;l~fl:Wfl".ieJ.,'j'\.h~ b.fl'Vl 2 \911lJ'V'l".i~".i1"1lUru ru~?l.,'J1'Ubb6'i~AlJfl".ieJ-li\911'tJ1 'V'l. Pl .2535 
'\J V '\ V V q 

"IJ el -:i tJ ';j:; L 'V1 Pl 1 'Vl t.l 1 'U tJ ';j :; b 'Vl Pl 1 'Vl t.l ?l 1 lJ 1 ".i tl 'V'l tJ Vl e) 8 :11 e) b a el 1 ~ J-:i 1 u e) 111 'Vl 8 bb i;I ~ 'V1:; b i;I e) 'U vi 1 ll 'U 

(Kittiwatanawong, 1997) bb\,1 n11fin'l-}7b~ 81 fl'UVleJ 8:iJei bi.1eJ 1 mL V!~.,'Jel 7~8\911:Wbb -u1'\.J~nTf .,'J 1-uo11:W'li1&i1 'LI 

'th~ b 'V11'11 'Vl 8i!uih'.f el tl:W1 n '11'U1'U'U1:;"1l1 n".i'Vlel 8i'.iml.1a 1 ml 1-utl 11'Vl81 'W1J":i!":i!U'Ui1 b 'Via el el t!flel 'U'LJ1.,'JtJ e) t.l 
' 'U 

L ~ eM ~1n-vm t.1i'.iel b~eliJLL 'Vl~.:i eJ1~t.1el cimrnL -u1'\.J~ n 1f .,'Jvlii1~ ~utl 1 hl~ n b 'V'l 11 ~ ~ a-:i el 1 ~t.J bb?l.,'J?f'°J 7.,'J 1-u n 111?111 .,'j 
'U 

~'V'lbviel 1 Vl?l1'Vl11t.Jzj.,'j el1~8el t.Jl 'Ub del btel"I.Jel.,'Jll'U?l1lJ11t1i-:i bfl';j1~vibb?l.,'J 1~ ~.,'JVl11 Vl'VlelcJ:iJel baeltin~'l./11-um 1~ 
'U 'U 

~ 18 '\.J1~ Oel'Ufl'U1JtlfV11?f.fl1'V'lbb 1 ~~e)l.Jb~ellJ 1 'Vl'n.J bbi;l~ii'Vlelt.Ji'.iel Lael \il1'U1timn hi'-rtJt:-1i;ln".i~'VltJfv7nB'Vl~'Yrn 

"I.Jei.:i n11b ~:wt-u-irn.,'j 0ruV1.niJtl1V1:; Li;l 1 utl 255 3 Lnv1.n 11 :n-.J 0n"IJ11:ff 'Ub-tl'UL~t11 nu LL u1'\.J~ mf-:iVlmmL VJ.,'j 1-u 
' 'U 

tJ1:; b 'Vlfl1 'V18 bU'Ub'Vl\911 vfvtf'V'lcJ1m'Vlelt.Ji'.imaeil;l~tJel cJ6'i.,'J 1 tJmJ1.,'Jmn ::S.,'J'11b U'Ut,7 e).,'j L 1.:ivi1n11fi n'l-}71~81.vJm,n 
' 

mmn Trnuf n,;V11m1. 'l..!1'V17.,'J~":iJ:;?11m1t11 i'I.J1~ L8"ll'W'Vlf'V'lt11me:i ci1.:ifi':wfi1Lbi;1~ t-:i~'U\,le:J 1 tJ 
' ' 

flru:; ~1~ 81~ b?fti el bfl".i .,'j n7".i1 ~ vdb vi el fin'l-}7 ii.,'j ?ltl1'l..!.fl1'V'l"1Jel.,'J Viel vi'.ie:i bae:itu b ~el-'.! ":il1 mf u'Vlbb 'U1 
'U 

tl~n1f.,'J'I.J~L1ruvtiirn1~i(;l~tJ '<ij.,'JV!1\9l"lli;ltJ~ Lu-utu~elcimt.11;(m.,'Jn71el'l..!fn,;iuum1:wvl"lleJ'Ub~el.,'JlJ1-;;J1n 
\J , 'U 'l , 

'l"l1~17"1lt,J7~ ?1:Wb~:U'V'l1~ L'V1Wf \91u11'tl?1\911°1 ?lcJ1l.JtJ1l.J11'tlnmrl:~8iimN'Vl'V'l L~m uu~\91Lrn zj.:i Lvtm:;?1:we1 tJ1-:i 
, , "U\J 

~-:J\,] e:i n 11An'l-}11 i8 b ~ e1 n 11el'Llf n,;Lrn:; 1 i'I.J1 ~ LcJ'tl'Uelci 1-:i 5.:i 8'U 8 nJ.:i n11fin'l-}11~ 81 ur1.f-:id cJ-:iiir111:w , 
?le:Jv'IAJa.:in'I.J'Ubt.l'\.J1tlbbi;l~t.l'Vlfif\1?l(;l{nT'.l1~cJ6lJel.,'J6/l1~ mru~ 8 ('l"l.fl. 2555-2559) AeJcJ'Vlfif\1?l\vl{n1''.l1'.ij8~ 

' ' ' ' V 6 =, V V QJ A. c:::., 'V 6 at.V d Q. Q/ 

3 n7".iB'l..!1n't'} b?l".il.J?l".i1.,'Jbbi;l~'V'l\,ll'l..!1'Vl'U'Vl".i'V'ltl10".ifi11:W6/l1\91bb'1:;?f.,'Jbb1v'1'1e:l:W 0'18'Vlfin7".i1":i18'Vl 1 'U".JV!1".ifil\9ln7".i 
' ' ' 

Lbi;1~n111i'I.J1~ 1861l'U'V11'V'l 87 mu".i1:W"ll1~ Lrn:;~.:i 1,n v1iell.Je1ci1.:i 5-:i ~u tl1~ ne1u~1 m1,t:-1m1u1~c.1 1.2 rn11~8 

L~ m nu n11-w'~u1 e1-:i rim 1l.J1~1u r111:wvtm nvtmt1'Vl1.:i;1.n1'V'l 1,rn~ n7".i 1 <ff tl1~ 1mitl r111:wvt'11 nvtm t.1'Vl1-:i 
• 'U 



• 

.. 

2 

:a1mYlm.h-:ici'-:iEJ'U ~-:J1!'U-UBlJff-il7flf17':if1fl~7'1~?17m':im.h 1 ui w.J'W7f17':i 1 i'lh~ btl61l'Ulil7 fl'Vl1Ylt.17fl'f\ll7-:J'Vlt bl;! 
'U 

m.h-:iihJ':i~~'Vlfi.fl7Yl:lJ7nv1~~ bba~tl11 tlbtl~t1ubvlt1unu,'Wv1~'W 611 'WU1b 1ruei111 'Vlt1~-:i\91d'm:rnnv1iil71<a 1 i 
'lh~ 1t161ltlmh-:i 1 ·Hi~-;,\'1n~~el 1 '\.J 

UU~ -:J bb~?llJ\.~"l!Yl':i ~ b 'Vl'Vl5\,l'W';i 76/l?lmi i;'ltl7:lJU':i:lJ':i76/lfl:lJ71 1~lJYl ':i~ ':il'IJ~ 711 'W fll':i~lb 'W'W-:Jl'W 
' ' 

bf1':i-:Jfl7':iel'W5 fl~i'Wufl':i':i:lJ-W61leJ'Ub i'.1eJ-:ii11'-illflYl<a~<a161lil11, (eJYl. ?lu .) b\J'Wflf-:ibb <an 1 'Wb~eJ'Wi1t1'Wlt1'W Yl. l"l. 
' ' ' 

2535 bbl;!~ 1Ji'Yl':i~ ':i76/J'Vll'WYl':i~':i761l~71b U'Wbb 'W1'Vl7-:J\917b 'W'W-:Jl'Wtltll-:J\91 e) bi'.1eJ-:J:lJ7b\J'W6~7~U'-il'Wt1-:J'U'-il'-il'U'U bbl;!~ 
' 

'Vl<a-:ifui-:i 1 'IX \917b 'Ll'U fl7':if1 fl~7'Vl5Yl t11 m:a1.fl1vrum171~ bb?l:lJ?l7':i bbl;!~ bl71 ~ 1fli bAtl-:J b\;ltl 1 'IX\9111, 'W'W m<atK-:i bb\91 

tie) ~b"LJ7'-il'Wt1-:J 1~'Vl~ bl;! b ~e) 1 Vll71':i\917b'U'W-:J7'W16/J7!71':i 1 'Ll'Vlfl~ll'Wiif117:lJ?l:lJU':iill:lJ7flfil-:J:ff 'U ~-:i b~'Wf11':iii1 vi'ii 
' 'U 

l71':ififl~7i;'ltll'W.fl7Yl'Vl1Yl t.17 m~-:i:n;1\,l 1 'U':i ~UU'Wb 1 l"l"llltl~-:J'Vl~ bl;! U1b 1tUVl7~'U7-:J ';je)-:j bfll~li)';j~ b 'U bbl;lt mh.J 
' 

bl71~'-il1-:J eJ7b.fleJ'1\91~u ~-:ivt1~61lau~zj-:ibU'U,'Uvivi€Jt1'1 'Llu~nruPin~1~-:i mh1-ueJ-:i bf1':i-:Jl71':i el'Vl. ?lu. bba~b viel 
' 'U 

?l'UeJ-:JYl':i~':i761l\91711 'Ll bf1':i-:Jf17':iel'Ll5fl~~'Llum<a:lJ-W"llibba::: n'-ilm<aii 1 'Ll bfl'H l71<av1bM m-um 1 'Llfl7':i bf1\;1'lht btl"ll'Ll 

bb vf bbf1:lJvt7'1l'U f1 ru~ ~1~ t1~;119i'\911 b -w~ bf1':i-:J m11~t1-d'b ~ el Pi n~1?1t11'U.fl7Yl"LJeJ-:Jvtel t1iiel b~ el fl':ielUf151 
'U 

T ridacnidae u1 b1tUbb'W1Utmf-:ivtllbl71t~\,l~'lJ ~-:JVl1\;16/ll;IU1 b~ tlbU'Ul71':i?l'Uel-:JYl':i:::':i7'1J\917~1 'W bf1':i-:J 171':i 
'U ' 

QJ6Q..I dQ..J ad OQ ~ Q./ ~ 
eJ'U ':i fl ~Yl'U Dfl':i':i:lJYl"lleJ'Ub 'UeJ-:Jm'-ill flYl':i t':i761lm':i i;'ll.J b\;1'-iJYl':it b 'Vl'Vl':i\,l'U':i761l?l m "I i;'l tl7:lJU':i:lJ':i761lflm':i bbl;lt 

'\ 'I '\ '\ 

-ueJiia:u1n m1Pin~1mm1t1tl11 'I.Ji w.J'Ulfl 7':i 1 .ffth::: 1t161l'U'-il7 fl'Vl5Yltl7 m'Vl7-:J'Vlt b1;1eJci1-:iii'\.J':i~~'Vl6.fllYltnflvi?1~ 
'U ' 

I Q./ c,j 0,/ QJ -==4 

Vl:lJbl71ti;'l\91VIU '-il-:JVl1\;16/ll;l'U':i 
'U ' 

2) b ~e)'U';it blJ'U'lht 6/Jlfl':i bbl;lti;'ltll'W.fllYl"LJel-:JVleJ t1iieJ b~e) 1 mb'U1'Ut mf-:iu~b 1ru,'WviPin~1 1 m :S-:i 

'lfhi ltUbbl;lt f\tU.fllYl b U'W'U':it bt161l'W'Vl7-:J fl 11Pifl~787-:JB-:J bbl;lt fl 7':i b Yl lt bi tl-:J "LJ tl7 t1i'WfiVleJ t1ii e) b~ e) 
' ' 

~el1tl 

1.3 "tleJrn "tl{;l"!JeJ.:.I Lfl'!i.:.inTa1'1V 

fl 111 ~ t1 b U'W m1Pifl~1f111iivtmnV1mt1V11-:i;1.fl1Yl bb1;1:::'\.J':i~ biJ'W?ltll'U.fl7Yl"LJel-:J'Vlel t1iieJ b~el 1 'U 

bb'WTUtmf-:ivtl-ibl77t'1\,l~U ~-:iV11~"1J1;1u~ 1\;1t1v\'1n11Pin~11mb'W1tJ:::171f-:i 11 bfllt ~-:ibu'Ut'Llvi.fl1t11; 
'U ' 

1r11-:i m1eJ'Llf fl~i'Wum1i1-W61leJ'Ub i! eJ-:J:lJ1'-illflYl1t11"1J\9171 ?Iii b~'-il'Y'l 1::: b 'Vl'Vl 5{,l'U 11"1J?1~1, ?I t17:lJU':itl':i7"llflm1 
'\ " " '\ 

1~mi bm~ bb?1i1?111 bm:::-u1:1-J bl77::::u1-:i bfll:::'-il 7'U bl77~ bb ':i\;1 bfll:::u1-:i bll~eJ 1,177::: h-:i 1 "LJ'W bfllt b-:i'Vlii'-:i bl77t 

'\.Jm'Vliill bbl;l~brn::: 1nibAtl-:J 119i'bbf1 bl77tf1':i16-lbbl;lt bl77t'-il".it b "U V11fl1".i'U'Wvim1 fl~UJ~~l-:J 61 "Uel-:J'Vlel ti 1 'Ll,'Uvivh 

fll':i~Tn'-il bba:::'\.J1::: blJ'U-;,J7'Ll1mb1;1tf1rufl1V11-:i1:::uuub 1121 b vieltl1~ 1tJ'IJ'WV11-:i l711~n~1ii'1-:1B-:i bbl;!::: 171".i 
' ~ V ~ d c:!:j 

b Yl 1t bl;lc.J-:J"LJc.J7 c.JYl'W5Vlel tl:lJel b?lel 
' 



• 

3 

' ... 
'U'Vl'VI 2 

n1';i'Vl'U'Vl'J'WbelnG11';i 

Viel c.Ji'.im~m th.J'Vlel c.J'Vl~ bi;1G1el'1 ~161.i'U 1\91 l Vlru ~\9lel cJ l 'Ufl";iel'l.Jflf1 T ridacnidae ~'Uel1~ c.Jelc.Jl 'U'Vl~ bi;1 
V U U 

bu~1~b61.i~~'Ul\9lbbD~~flb'V11t!'U Vlelc.Ji'.im~ell'U'U:U~U'Ui1 2 G1~i;i Rel Tridacna bbi;i~ Hippopus ~~'U11cJ.:Ji1 

:S1~eltji1 9 "1l'Ll\911~bbfl Tridacna gigas (Linnaeus, 1758), Tridacna derasa (Roding, 1798), Tridacna 

squamosa Lamarck, 1819, Tridacna maxima Roding, 1798, Tridacna crocea Lamarck, 1819, 

Tridacna mbalavuana Ladd, 1934, Tridacna rosewateri Sirenko & Scarlato, 1991, Hippopus 

hippopus (linnaues, 1758) bbi;i~ Hippopus porcellanus Rosewater, 1982 (Lewis and Ledua, 

1988; Lucas, 1988; Lucas et al., 1990,1991) 

Tridocno gigos b'U'U"1l'Ul9l~i161.i'U1\9ll'Vlqj~'119l 61.i'U1\911~b~lJ~fl11 100 61!1! . ~1el~1~l'Vlqj~'119l~i1m1 

U'UvinHi161.i'U1\9lfl111Jc.J1161.iel~bD~elflil~ 137 6111!. zj~,J1~mru11i1tl1V1i1flfl'J1 300 nfan{:w ~'U~bfl1~'1 
' 

1J1m1 i;i'n~rud\9lc.J~11i.J:u~i1 umbo el~~1.:inm~ 61.iel'UbD~elnJ.:iael~:U~b'U'U1elc.JV1cJm'U'Ufl~'U bD~elfl'U1'U 
u 

elelflb'U'Uii.Ji\91 :u~i1i'U~1lJbb'U1-ff<lli1 (radial rib) 61.i'U1\9ll'Vlaji.J1~1J1ru 4-5 eJ'U bi'U hinge line :u~i1fl11lJc.J11 

mnn11fli~V1i1~61Jel~fl11lJc.J11bD~eln "11el~ byssus b~fl:U'Ubf1el'U:U~tl\911Dbi;ic.J b-Omtel mantle i1~bVl~el~bbfllJ 

t11~1i;i bbi;i~bij\9l~fli;ilJ6)~b;c.J1bbfl:Wt11b1'Ueltjb~lJ1 DVl:JJ\91 (.fl1~~ 1-2) 

Tridocno deroso ~\9lb'U'UVlelc.Ji'.im~el~61.i'U1\9llVlqjb'U'UeJ'U~'U'1el~1el~:U1fl T. gigas 119lc.J:U~i161.i'U1\91 

i.J1~mru 60 61!:JJ . bD~elnJ.:1G1el~-v1.:ii161J'U1\9ll'Vlajbbi;i~flel'U'V1~Vl,rn bbi;i~:U~Vl'U1:JJ1fl'U~b1ru umbo 61.iel'UbD~elfl 

b'U'Ufl~'Ui1i'U~1:Wbb'U1-ff<lli1i.J1~mru 6-7 eJ'U "11el~btl\9161.iel~ byssus bbfl'l.Jbbi;i~i'U bi'U hinge line l1n:u~m1 

n11F1i.:1V1i1~61Jel~bD~elfl b-Omtel mantle i1~i'U'11c.J~1:JJ'Vlmc.J1i.Jbb'U'U i1~J1~1i;1 tl1b1'U b;c.J1 ~'U 1~~1 hJ1 'U 
u 

Great Barrier Reef bbi;i~ Palau. (.fn~~ 3-4) 

fl1'W~ 1 Vlelc.Jijm~el T. gigas ~:JJ1: http://en.wikipedia.org/wiki/Tridacna 
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mmtle 

valve ma.xgin,s 

• 

d a.i ~ . .d 
.flTW'VI 2 VlelcJ:Wmi:'1B T g1gos 'Vlill: Braley, 1989 

• 



it 

• 

5 

d d di 

.f11'W'VI 3 'VleJtll.JBL'1eJ T derasa 
d 
'Vll.J1: Braley, R.D. 1989 

d di di 

.f11'W'VI 4 'VleJtll.JBL'1eJ T derasa 
d 
'Vll.J1: http://commons.wikimedia.org/wiki/File:Tridacna_ derasa.001 _-_ Aquarium _Finisterrae.JPG 

Tridacna squamosa bD'W'Vlemi1m~h:i~'Y'lu-i1 hfl. 'Wth~b vil"!lvm b'U~eJnJ-:i'1eJ-:J6ll7-:J'Vl'U7 bb"1~'Vl,r ni1 

"/J'U1"1tl71'U'.i~l.J7W 41 61!l.J. "/JeJUb 'U~eJ n'VlcJnb 'U'U"1nf1~'Ui1i'Uvl1l.JLb 'U1f Pfffi mu ~-:J'1::b 'U~tl ntJm U'Ubn~~ 
\J ... 

(scales) eJtj'tJ'Ui'Ubb~"1~8'U'7"1~ 5-8 bn~"1~eJb'UtJii'n~UJ~b~'U"/JeJ-:J'VleJtJ'll'W"1'i1 hinge line tJ11'U'.i~mru 
d d di I <Clo q ,d ~ '}I.I QJ X Q 

f11-:J'V!Wl"/JeJ-:Jf111l.Jtl11b'U~eJn 'lleJ-:JbU"1 byssus :U~l.J"/J'W1"1nm-:imb~n 'VleJff~~ b'll byssus bm~nu'Y'l'Ue.J'J 

(substrate) b'l1m~eJ mantle '1~i1'Vl~1tl~'Vl~1tJ"j"'LJ bb 'U'U bb~~1'W l 'Vlru'1~i1ii'n~ru~ b 'U'l.J~l.J bb~l.J~"/J'U1"1 l mum) 
'\J tJ , ti \J 

~11 tJ (.fl1'V'I~ 5-6) 



• 

.. 

• 

6 

cl .... 
ll1W'VI 5 'Vle:Jtll.Je:JbG'le:J T. squamosa bf11:::'17'U 

cl .... 
ll1W'VI 6 'Vle:Jtll.Je:Jb?le:J T. squamosa 
..I 
'Vll.Jl : Braley, R.D. 1989 

Tridacna maxima 'Vle:JcJilm~e:J"l.1Ui;Jffii;ivvi'1hkt.lae:Jf1'1:::baflf117 T. squamosa Lafl'IJe)cJ ~e)ij 

"1J'U7i;Jtb:::l.J7UJ 35 611l.J. ci1'UL'Vlaj'1:::VlUL 'U~-:J'Vl::: LaB'Ui;J7lJ'U Lb 'VlU'1:::Ll.l'V'IUL'U~71L 'VlmacJ Ltlae:in~-:J£1e)-:J'LJ7-:J 

'Vl'U7bLa:::'Vl'Ufl -de:i-:i11-:i1:::wi1-:ii1.J~7l.JU u1-!iaiij'1:::ij"'fl'1:fUJ:::b 'U'U'17l.J b 'VI~ cJl.J-u'i;i b '1'U iji'U~ 7l.J bb u1-r ?1ijtJ1:::mru 

5 e)'U hinge line '1:::i'.im7l.JcJ71'1Je)cJfl17fl~-:J'Vl'il-:i"1Je)-:Jfl17l.JcJ71b'Uae:Jfl Ltlae:in~-:JG'le)-:J'LJ7-:JbU'ULbUU 

inequilateral valve L'U'U~UG'l7l.JL'Vl~tll.Jcl71 'lje)-:JbUi;J byssus L'Vlajbb\9lbaflfl17'Vle:Jclile:JLbl.J1 T. crocea ~"1Je)-:j 
• ,.. ., <V .. ..I 

b u'1e:Jflbba::: mantle '1:::fl'11tlfl'U'Vle:Jtll.J€lbbl.J1 (m'V'i'Vl 7-8) 



7 

fl1'W~ 7 Vle)c.Jijmae:i T. maxima bfl1~LLtl~ Vllhfl1~~ ,, 

• 

.. 

d 4 V 
t11·vw1 9 VlelcJ1JelLL1J1 T. crocea Lfl1~1il~:wn 

fl1'W~ 8 Vle:Jc.Jijmae:i T. maxima 
.,j 

'V11l1: Braley, R.D. 1989 
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..i ell ell .,j 
ll1Vi'VI 10 Vl€ltllJeJL'1eJ T. crocea 'VllJ1: Braley, R.D. 1989 

.. 

..i ell g 
ll1W\'I 11 VleJcJl.JvL·r.1eJ T. mbalavuano 

~m: http://reefbuilders.com/2012/08/16/tridacna-tevoroa-mba lavuana/ 
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Hippopus hippopus b 'U'W'Vlelt.1ijmae:iv1Lflt.1il·nt.1.:i1'U11YIU L 'W'U1'Wtl11 'Viti L~t.1 Rosewater 1 'WU 

fl.f"l . 1965 (Rosewater, 1965) bb\JIL'W'Ulil~U'WilhlLflt.1il1fl'a'a1tJ.:)1't.J~nL~ltl 'Vlelt.1ijmaeJ"l.1U~i!YIUL~~1hJh1 

b"U\,l lndo-Pacific L'l.lae:inilfl11l.lt.111L~5.:i 40 '113.1. il-a'l.l11.:ib'U'W'113Jb'Vl~t.13Jt.111 b'Uaelf1~.:)'1eJ.:ililt'Vl'W1'Vl'Uf1bb'1t 
\I 

lJf1lutiJ~~~"l.13J~eltj~1 L 'U "UelUb 'l.Jae:im 'U'Wfl~'U b 'l.JaeJf1iJi't.J(,l1lJbb'W1f f'lfiJfl~1tl~bvt~t.13J'U'at3J1tlJ 8-12 e)'t.J 
,¥ .,j .... <11 l;' c,1., "" <11 c,1 .1 , d 

b'Welbtlel mantle 3-JG'lb 'Vl'1el.:)bbf1l.l'U1(,l1'1bb'1t3Jb'1'WG'lb'Vl1'Vl'rnb6llt.11u'Weltl (.fl1Yl'VI 12-13) 

111wv! 13 vte:it.1ijmaei H. hippopus 
d 
'Vll.11: Braley, R.D. 1989 

\I 

n1wvi 12 vteit.1ijm~ei H. hippopus 
d 
'Vll.11: 

http://lifg.australianmuseum.net.au 

/HotShot.html?resourceld=S21olpJx 

Hippopus porcellanus vteit.1i1m~el"l.1ti~illiltiliu11.:if1~1rniu H. hippopus LL~1,h.:inum.:ivi 

U~b1ru 1n~~1'Wtlel ~6l)e),:j b tlaei f1~.:)'1eJ.:)'1t ~el'W-01.:) b~t.lU hJili'W(,l1lJbb 'W1f f'lfili~L'1'W bb'1til"U'W1~ b~ f1 f111 b 'U~el f1 

:u~t.111'1..l-atmru 35 6l!l.l. iu11.:i 1tl.:1Y1ei.:111Jvtu1vttl'n "UeJULtl~eimtlufl~uiliutl-a~mru 8-9 eYu hinge line il 
fl11l.lt.111l.11f1f111fl~.:l'Vl~.:16llel.:lfl113Jt.111L'U~elf1 Lilm~ei mantle m11t.1nu H. hippopus (mYlv114-15) 

Tridacna rosewateri L'U'W'Vlelt.1i1m~eiviil~'Wel1fllt.1eJciLuY11t 1 uvtlJLmt Mauritius Lvhi!mL'1tL tlu 
\I \I ... 1 1 d ~ V ~ 1 · ~ d CL/ Qf d CV II VI ti tl"!l'W ~ 'Vl3J'VI b VN lilt~ n fl'U 'VfU blJ el lJ'U 1'UlJ1 'Ube)~ li!W~ lJ fl'U f"l n ~ 1 n 'U 'U el cJlJ1 n 

'U 



,d .... .... 
ll1'W'VI 14 'VleJt.11.JmaeJ H. porcellanus 
d 
Vll.11 : 

http:/ /www.aquasearch.net.au/aqua/clamcult 

ure.htm 

,d .... .... 
ll1'W'VI 15 'VleJt.ll.JeJL'1eJ H. porcellanus 
..,I 
Vll.11: Braley, R.D. 1989 

..,. ..,. , .1 ., d 'i' ..,I ,Jf d ..,. ( ) ...... "' , 
'VleJ t.11.Jmam:i::: LL~ n1,n:i'11f1'VleJt.1'1eJ-:Jw1"ll'U~eJ'U 'l ~~t.lVlL 'UeJ wmLl.l'UL~" mantle '1:::l.J'1'1'U~1-:J 'l 

lJ1nlJ1 tJ b ~ eJ-:Jl.11 '11 nna1vt11 t.l'<il 1Yi1 n dinoflagellate 1 'U n~l.J~b ~t.1n11 Zooxanthellae 611il ~ 
Symbiodinium microadriaticum eJ1131t.1mh.nm.nc.1 L U'Un1-rncifn.1t1'ULL 'UtJ~-:ivneJ1131t.1tl'I..I (symbiosis) 

u u 

a1vt11t.1'1~af1-:ia1-aih 11.JL"f1"'11nnTHY-:i Lfl'a1:::'1,1LL'1-:i L "l!'U fl1fl u 1m~1~ n~L611t11el" LL":::m~eldJl uvt"1t.1 • 
"lJU~L~eJ 1 ~'Vle)t.l 1~ .if·th::: 1t.1"llU LL"::: L 'U'Uru::: L~t.11tl'l..l'11'Vl11tJn'1::: 1~1'lJ'11'aeJ1'Vl1) 1 'Uf111L'1~qj L~'lJ 1~'11n6UeJ-:J 

L~t.1zj-:i~nitJri1t.1eJeJn1J1'11nvteJt.1 (Crawford et al., 1987) li11n6"rn~ru:::r;11~qJ6UeJ-:Jf111ii symbiosis nu 
a1vt11c.1tlLeJ-:i~vh 1 ~'VleJt.1iieJL~eJ'<iY1n~m1LLYdm:::li11t.1eJciLu'l'n::: L 'UL 6U~J1~u L '1..!LL vt~-:i~iiJ 1fleJu-u1-:i 1a ~-:i LLa-:i 

u 

'11lJTrn?leJ'1~1'U"-i1 tl1~L'Wt.1-:ivrn 1~t.1l!n-vrneJ1Plt.1eJ~~1mL 'U1tl:::m1'-i1 'U1:::~'lJfl11lJ~n hJdiu 20 Ll.J~1 
u 

(Svane, 1996) m1Pin~1L~t.11 tl'Uf11".ieJ'Un'alJ1i:i1'U6UeJ-:J'VleJt.1iim~eJ L 'U'U".i~ L VlPIL Vlt.llJeJ ~fleJ'U6U1-:J'WeJt.l 1~LLri 
• u 

Nielsen ( 197 6) 1~Pin~1LL":::~~'Vl1".i1t.l~eJ6UeJ-:J'VleJm,hrt~YiU 1 'ULL 'U1'U:::f111'1U~L 1WVl'U1'1t'l1'U'U1~t.l"tl11'Vlt.11 
u 

'1'11-:J'Vl:::L" (Phuket Marine Biological Center) W'U'VleJt.1c-J1~J-ii'U 91 "llti111'11n~'IJ'Vl".i1mLfl:i 1 'ULL u1,J::: mi'-:i 

Bussarawit ( 1995) 1~Pin~1"l1'U~6UeJ-:J'VleJ tJ 1 'U'Vll.hm~a~'U'VliLrn:::vtl.lLm:::vt~L'lJ~ ~11JU~L1ru"l11t.1~-:i LL"::: 1~t.1 
u • u 

n11i;\'1il1~1t.1 SCUBA W'U'VleJt.l 356 611'Uvl L'U'U".i:::L'V11'11L'Vlt.llJ".i1t.1-:J1'Uf11'aWUV!eJtJiim~mvfo-i 3 611ti11JJ-:itmh1 

1 VltJbbfl:::'Vl:::b~el'U~1lJ'UfiB T. squamosa, T. maxima LL~~ T. crocea (Chantrapornsyl et al., 1996; 
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Sanpanich, 1998; n~ud ajj'V'l1'U'll 1,1,l;l:::riru:::, 2551) T. squamosa LU'U'l!'U(?Jv1iJ-v'U1(?11Vlajv1'1\?1 1,1,mrn~"l'U 

an11t1nii'mu~'UTib'V'lj1:::t1nv11mt.11'lh.J1ffv1a(?JL'l!tM;;J1f1\911j-:J"ll1\9lbf11t~(?JbJe-J-:i(,11l;l-:J1'Unel'U'Utf11f-:i ~-:J~1c.J 
'Iii V 'Iii 'U , 

LLf1f11jt1ff:ilutm..11-vrutv15rn."fel-:J'l!'U(?J'<iJte-J-:i\9111 'Utlt1'U'\.J:rn1f-:i (Lucas, 1998) 1 'U'U'<iJ;;J1J'UllV1mt.1'\.Jj::; Lvtl"l1 'U 
'U • 

1, -V\91 ~'U 1(91-LL '\.J68Ylriv1ijmdPi m11(i-:i f11j'Vl(?1'1eJ-:J Li c.J-:JVleJ c.JiJeJ 1,~fov11~'<il1f1 f11j b 'V'l1t Lit.1-:i 1 'W~eJ-:i'lllj11~ f17j Lbii' 1 

,111 uLic.J-:J(,le) 1 'Ubb'Ul'U::; mf-:JujjlJ6/l1~ 1,~€JbU'Uf11jb ~mht61!1fld'Vle)c.Ji'lt1 b~tl bbl;ltcJ-:Jb U'Uf11jeJ'Uf n~1 'Ub~€J,:j f11j 
' 

1 .ff '\.Jj::: 1t.1'll'U mh-:i t.:i 8'UB n ~1 t.1 1, 6/!'U 1 'W'\.Jj::: L 'Vlf'IYl~'\.Ju'U~il f11j'\.J &'i eJ t.1VleJ t.1i'lt1 L~eJ '1-:J Li t.1-:i 1 mL Vl&'\-:J u11lJ6tl7 &\ 

mnn11 50,000 \9111'Wn11 40 am'Llvi ;.:i'UeJn;;i1n;;i~1~t:-l'1t:-l~\91-VeJ-:JVIBt.1mnt'ULTim'V'lmLnm1lJ~eJ.:im1LLii'1 

cJ-:JbU'Uf111L~u:il1'U1'UVleJt.11'l.Juj1lJ'tl1~~1t.l (Gomez et al., 2006) Gilbert et al. (2006) 1~11t.1-:i1'U 

LMt.11n'U-V'U7(?J'U1:::'ll7fld-VeN T. maxima v1Lb'V'l~m~;;i1t.1t1t.1'1 'U'U~b1ru Vl:l-1bf11::; French Polynesia islands 
'U 'U 

1(9\c.Jf11j1-ff-ueJlJl;l'<il1fldt'U'U 1 V!j"'rnra1tt.1::: 1n'1-VtM~.:iil"ll1\91\911-:J 6"1 bbl;l~'Ue)lJl;lf11';ibbVdmt ;;)1c.J-Vel-:JV!tl c.JiJtl b~e) 
" I " 

~-:i n&'i111 'U f11j'\.J1::: LiJ'Ut:-l'1'Vl1-:J~1'Uf11j~(?Jf111VleJ t.1i'lm~ei 1 'WB'U7f1~ b 'l!ei.:i;;i1nm1Pin~11,M t.11nu;11'Vl1:.11 

fa 1 f'll'Vlt.11 \91'1eJ(?J'<il'U f111Lb 'Y'l~mt ;;i1t.1-vmV1B t.1ilm~B 1 m.ht b 'Vlf'!L 'Vlt.1ilmlifo 1:.1mn bb'1:::'17'U1'UVIB t.1i'lB b~B6tl'U (91 
'U 

T. squamosa 1'LlbbVl&'l-:J'51jlJ'IJ7~ilbVl~eleJ~1:i-llJ7f1\Jf1 V11n 1:i-ld.:i\911b'U'UlJ1\9111f111B1.¾f n~1 lfleJl'<il~qJ~'U~ 'll 

'<il1f1'Vlt bl;l 1 'Vlt.l 1~ 

,J~n1i.:i f11jPin~1m11un1mb'U1tl:m1f.:iu~nruV11(?J'U7-:J1eJ.:Jbb'1~bf11~'<il1:::b'U 1~ilm111t.1-:i1'U 11u1-:i 

bbii'11 'WVI\J.:i~mbt:-l'U'V1bb 'Ultltmf .:i 1'Ue:i111 'Vlt.l (V11j~7bb'1:::rirut, 2542) zj,:ibU'Um1Pin~11 'U1:::~un11.:ibvlB 1 ~ 
'Vl17'U-Vel'Ub -V\9l~'Uv1m1 bb 'Y'l ~mt ;;i1mb'1~an1'V'I bb 'Ul'Ut n T!.:i b'vh1!'U m1Pin~11m-:ia{1.:i~'Uvi ei ~ '1 mb 'U 1 '\.J::: n 1f .:i 

1 umri\91:::1'UeJelnzj,:i 1~Lba(?J-:J'UeJlJ'1tl:::m1'-:i 1-TI 'U1:::~u1'll'Vl1-:i (life form) -vei-:i'\.J::; mf-:i bb'1:::'UellJ'1-V ei-:i'lJ~ mf-:i 
'U 'U 'U 

1'U1:::~uan'1Lvh1!'Ll (-fo,-;}\91, 2537; 2541; 1Jl,-;}\9lbb'1:::riru~, 2548) Lb\?lf111Pin~111t.1'1:::LBc.J(?JLQ'Y'l1::;~'Uvi 
• 'U 'U 

1,M t.l1 nu 1r11-:iaf 1-:JJl1f1\91 (?16lJ11-:J-VeJ-:J bb'Ultl~m-r-:i 1,1,l;lt 1m-:iaf 1-:itl1:::'IJ1r1mllJD-:Jel-:J A'Uj::: n el'U'IJ'U (?16lJ e) ,:j 'U::; f111'-:i 

1,1,l;l:::m1lJV1'11nV1mt.1'Vl1-:i;1J11Y1c1.:i1J.Jil~Pin~111 ~-:i1!'U n 11Pin~11 'Wr1?.:i-d'ilm1m11Aru 1 'Ll~1m U'U'UeJl-1'1 
'U V 'U 

,'U ~1mM t.11 nuL~eJ.:i 1r11.:iaf 1-:i'\.Jj:::'1!1 rilJ'll::: mf-:i el -:i riu 1::: n eiu'IJ'U \?1 11lJD-:J m 1lJV1'11 n'Vlm t.1'Vl1-:i;1 m'V'l-v ei-:i .,,,. 

tl:::mf-:i 'l.Jelf1'<illndv.:i1,iJ'Uf11';i~\?1\,l1l.Jf11';jl, tl~t.1'Ubb'U'1-:Jat11'UJ71'V'I-V0-:J bl, 'Ul'U::: f11f-:ieJ 81-:J\91 e) 1,-Q e),:j I, vie) 1 ~'Uel~l;l 

b U'U'U'<il'11J'UlJ1nt'U~-:Jilm1lJ'11b U'U(,l e) f11';j~\?1 f11j 1:i-l11'<i1::: b b'U f11117.:JlJ1\91W 111 'U f11';j'U e),:j !l'U bbl;l::: 1,1,m -V'U tUVl1 
• V 

vi b VllJ1:::'1lJzj,:i '1~ ~.:i t:-l&'l\?lel n 1';ieJ'Uf n~'Vlf'V'I 81 fld'Vl1-:JV!~ b&'l 1,bl;l:::6/Jl c.J~.:J-V eJ-:Jtl1::: b 'Vlf'ltl t!l-:J t-:i 8'U • 



• 

1;m 1u.n 1w 'VieHJ ij m~ e1 

1. 16fi1':i~1L 'W'Ufi1'a1lijfJ 
,K • 
wu'ViAnM1 

12 

... 
'U'Vl'VI 3 

1 'UU-:J'U'U1:::ll7W 2556 Vl7fl71'1711'1bbl;l::: Plfl~7VleJtJi1m!h:i 1 'Ufl';i€1'1Jflf1 Trindacnidae1 'Ubb 'U1 

'\J:::mf-:i '<il7'U1'U 12 r.'ltlllli'U'U~b1W~'U~bb'U1'U:::fl1f,nm:::bbr.'lllr.'l7';i bfl1:::'U7ll bfll:::bb';i\91 bfl7:::'IJmV!:Wfl bfl7::: 
"'d ti X d 1~ v tr v <ii v d o.:::. ~ 

liJ';i::: b 6U 61!-:J b u'U'Vi'U 'Y1Jl1t.J \91 bfl';i '1 fl l';i el'U ';ifl~'Vi'U 5 fl';i';ilJ'Vi "llel'Ub 'U eJ ,:Jll7'11 fl'V'l ';i::: ';i161J(,)1 ';i r.'lllb\,J ,J'\f'l ';i::: b 'Yl'V'l 
' ' 

1\91'U116l1r.'l~1''1 r.'ltl1ll'IJ';ill';i16l1flll1~ 
' ' 

n11tJlJ~.:i1u 1 u.n1flau1ai tJ-a:meiu~1 v 
1. Vl1fl11'1711'1A'WVl1Vl€1t.J1'Wfl1el'Uflf1 Tridacnidae 1vit.1m1~1tl1bb'U'U SCUBA b~elbfl'U-Vm.m~-:i 

'U 

fl71bb'V'l'a°m:::liJ7!'.J'U€1'1VleJmbl;l:::~11.J'\J:::mf-:i 1(,)c.J1 <tib'Vlfl'Ufl Line Intercept Transect (English et 

al., 1994) L\,Jc.JliJ:::11-:i(,11bmil-:i L6/11.J'U€1-:J!.!.1.J1tJ::: mf-:i~Pifl~7~el 'U'U L61!1.Jtti17'U!.bl;l~'\J'W L"if'Wl;ll\,1--U'U 

zj,:iliJ:::16tl!.~'Ub'Vl'Ufl11lJc.J11 30 !.ll\911 '<i11'U11.J 3 b~'U (.ff1) 
o v ce .:::f .d v v o o d Q Qj~ v d 

2. 'Vl1fl1';i'\J'U'Yl fl fl11lll;l fl'Vl'V'l'UV!elc.J, 1 (,)61J'U1~, 'U'U\11'U1 ti, 'Yl 1 !.fl';iel-:J Vlll 1 !'JV!el c.Jll61J1 \91'\'l fl \,l'J'Yl'V'l 'U\l 1 fl 

fl71\117tl1bb'U'U SCUBA bb'U'U?lll (random) b~e:l1.J16Vell..Jl;llJ11bfl17:::'\-11'Uli111.J~1-:J61 b6ll'U size 
' " I ., ' 

frequency, fl17lJVl'U7!.bU'W'U€1'1Vlelt.1~€1'Vi'Uvi (Gilbert et al., 2006) 1bm1:::'\-1fl17llfl~7c.Jfl~-:J 

fl'U'UeJ-:J'lJ'U(,)'UeJ-:JV!elc.J~'Vi'U 1mb~l;l~~ti~'1711'11\,Jc.J15 Hierarchical cluster analysis bbl;l::: Non­

metric Multidimensional scaling 

1111-a1.:i~ 1 t'W~'1711'1b!.l;l:::Plfl~7Vlelc.JlJm~eJ 1 timeJ'Uflof 1 Trindacnidae 1 ti'U~!.1Wbb'U1U:::m-f-:i bfl1~ 

bb?flJ?fl';i bfl1~6il1lJ !.fl1~bb';i\,I bfl1~'Ul;l1Vl:Wfl !.fll~liJ';i:::b-V 

"' .. A bfl1~6U1lJ'Yll"lL Vl'Uel 12°34'31.87"N 100°55'59.61 "E 3.0-5.0 

12°34'17.83"N 100°56'3.41"E 3.0-4.0 

12°35'14.54"N 100°56'37.59"E 2.5-3.0 

D!.fl7~Ul;l1Vl:Wfl'Vli"l\91~l'U\,lfl 12°35'10.84"N 100°56'36.89"E 3.0-5.0 

12°35'10.20"N 100°57'34.42"E 3.0-7.0 

F bfl1:::bb';i~'Vli"l\,l~l'Uelelfl 12°35'16.52"N 100°58'1.63"E 2.5-3.5 

"" G Vll\,lb'Ylc.Jtl bfl1~bb?fll?f11 12°34'27.98"N 100°57'24.17"E 3.0-4.0 

H Vll\,Jl;lflG'lll !.fl1~bb?fll?f1';i 12°35'8.86"N 100° 56'41. 99"E 3.0-5.0 

12°36'11.67"N 100°55'4.67"E 4.0-6.0 

12°36'11.13"N 100°54'57.94"E 3.0-8.0 

12°33'56.SO"N 100°56'56.64"E 3.0-4.0 
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.... ., 

tiiL 'Ul.lil1'51~ 
Vmfl 

.... ... 
a::~~fl ae>.:i~~fl 

L V11"1m1"1 Lm:m£1l.l"'11 12°34'20.24"N 100°56'45.92"E 

cl o ., .. .. .,. JI d~ 
fl1'WVI 16 1il"1'11111iJV11'V'ltJ1mVleJt.llJeJL'1eJU'H'JW'V'l'UVlr1f1'1;1 

amu.fl1'WLL'IJ1tl::n1f.:i 
JI ..lg 
'W'IJ\'11"10~1 

' 

I qJqJ .cifO.q, 0 ,cl .d 
'Vll.JLf11::LL'1lJ"'11 1il.:J'Vl1\9l~i;tU'l "11L'U'Uf111'11'l11il 10 G'ltn'U (.fl1'V'l'Vl 16) 

" . 
...... di 

1lin1'5fl0~1 

di 

A1111an 

(W~'5) 

3.0-4.0 

LflU"DeJ:\:!a1il1f1fl1rl'1'U1lJL"1t.l1TI Line Intercept Transect (English et al., 1997) vl1LLVl'UWU~LL'U1 

'IJ::nTf.:i~~f1'1;1~eJ U'UL"U1,1LL'U'Ji;t1"1-ff'U (reef slope) Vl~e.JL"U~LL'U11Vl~ (reef edge) Vl~eJ'11'U"UeJ.:JL"U~LL'UT~,'U 

'n'lJ'11'U'Vl'U1 (outer reef flat) zj,:i~eJ11L'U'U\ll1LL vi'll.:i~'IJ:: mf.:iffie:i f11'1eJ t.1'1 'U'°1.fl1'V'l~~'1"11 'tlL6l'UL Vl'Url11l.l 
" ' 

t.111 30 Ll.lm '11'U1'U 3 L~'U cJ1) 11.:JL'Vl'UeJ,'ULLtn'IJ::mf.:iLU'UL?l'U~1.:i1'ULL'U16U'U1'UflU"UeJULL'U1'U::f11f.:i LL~ 
., , ., .1 ., .,, d,., .1., , ~ ' JI 1"' , .1 ., d 

"1::LG'l'UVl1.:Jf1'Uu1::lJ1ru 5 Ll.lm U'UV1m::t.1::fl11lJt.l11VlLG°1'UL'Vlu~\9l'V'l1"1~1'U'1.:!~1.:J 61 U'U'V'l'U "1LLf1 u::fl11.:J'Vl 

ii=i!i~ (Ue:Jf1"1::L~t.1"1'1.:J1::~U"l!ti"1) 'IJ::mf.:i~1t.l ~-:iii=i!11,1~'U 61 i'U'Vl'l1t.l IJ.l;'t::t'U~'U L'U'U~'U 'U1r11rl11l.lt.l11~ 

i"1 HfanLL '\.Jl;'t~m 'U'UU1l.l1rur11eJur1~l.li'U~ zj,:iL 'U'Ur11~LLG1"1-:i1 'HL i1'U11'\.J::mf .:ivi~e:i~.:i~1.:i 61 ~u'Uvim!'U 

m:: 1il1t.leJ ~Vl'U1LL 'U'UlJ1f1tieJt.lL ~t.l.:I 11 
" 
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.,j "'~1 tJ .,J'.Jo .fl1'WVI 18-19 Vleltll.JelLbiel 'ULL 'U1 tf11'a.:l'Vi'W'Vl?l1'a'Til 

• 
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d 
tJ'Vl'VI 4 

e-.ii'tm"aflm~t1iU11un1-w'Vle1 aiie:i Lifo 
Q 1-"=l,. Q.A,iQ, 0 4 4 67 ,K d.:::t .q I .di d 

:U1flfl1';iel el fl ut:]1.J\,I fl1';i?l1';i1:U'Vlelc.Jl.J el b?lel b 'WYn.J'Vli"l fl~1 5 ?lfl1'W'W1.J fl1';ibb 'W';i fl';i~ :U1tl6llel-:J'Vlel tl11el b?lel 

(T squamosa) bba~Vlelt1i'.imL111 (T crocea) ~-:J(,11';i1-:J~ 2 
d .I:'! I d .. .. .. d 'I ... I 

~1'a1'1\II 2 u';i111 W Fl1111Vl'W1 bb 'W'Ubba~6ll'W 1~ bua tl6ll el-:J'Vlel tl11 elb?lelbb~~Vlel tl11elbb111'Vl'W1.J b 'W ?lfl1'\J(,I 1-:J 6] 
... 

T squamosa T crocea ?lt11'W 

'11'W1'U 
I d 

'11'UTW fl1111Vl'U1 bb 'W'U 
d 

fl1111Vl'U1 bL 'W 'W 6ll'U1~Lu~tl 'IJ'U1~bu~tl 
., 0 ., 2 

(61111.) 
., 0 ., 2 

(61111.) (,11 :U1'W1'\J\,11/ 10011 m :U1'W1'\J\,11/ 10011 

A 75 8.3±0.7 28.4±0.7 90 15.6±0.8 11.7±0.3 

8 4 0.4±0.2 18.4±0.6 0 0 0 

C 33 3.7±0.5 28.9±1.1 118 13.1±0.5 12.1±0.4 

D 8 0.9±0.1 31.3±1.9 3 0.3 15.7±1.9 

E 6 0.7±0.2 23.7±2.5 0 0 0 

F 1 0.1±0.3 25.5 3 0.3 15.5±0.8 

G 3 0.3±0.3 28.7±3.2 1 0.1±0.3 13.0 

H 17 1.9±0.1 23.3±2.0 229 25.4±0.4 10.9±0.2 

I 59 6.6±0.6 27.3±1.2 11 1.2±0.1 10.1±1.5 

J 19 2.1±0.1 22.3±1.4 8 0.9±0.3 8.6±1.1 

K 2 0.3 24.5±0.5 0 0 0 

L 6 1.0±0.3 25.0±3.8 0 0 0 

eif3J. 
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.. 

16 

A B C D E F G H K L 

20 

40 

60 

80 

100 
I <( (.) u. m w .J 0 

111-W~ 22 fl',rn..Jfl~1t.lfl~,:j"(Je),:jf117l.JVl'U7bb'\.J'U"Uel-:fVlfilJilmmi1'U?tm'W{,11-:f1 L~t.11IT Hierarchical cluster 

analysis 



17 

~l;lfl1';iAn'~11;1mu.n1~bb1J1'1J~mf~ 

~l;'lfl1111.fl11~'\,h.JeM 3 v,111iJw1e:ri fleJ ~1'Ll1'U'1l'W\91 (Species richness) ~'1l'Wfl11lJ?llJ11.i.UJeJ 

(Evenness index) 1.1.m:~'1l'Wfl11lJVl"11f1Vll;l1!:J (Diversity index) 'lJel-'.l''U~fl':ieJUfl~lJ'Utf11Z-:iJ-:i 10 mn-w 
' ' 1 I 1.1 V ~ V .::::ii I I .::::ildil d QJ Q 

'lJeMVllJl.f11tl.1.?l:W?l1;i YlU111.f11t~;itl.'lJ vl1'U'Vlial\,lt1'U\,lf1 lJrl1?l-'.lf111?lt11'Uel'U ., ;i1!:Jl;'ltl.el!:JvWi-'.l\,11;i1~'Vl 5 
~ ~ I 

\,11';i1-3~ 3 r11i.l~mrutlf1fli;jlJ~'U~'lJe),:J'LJtf11'i-:l'vii1:fi1(,l (LC) 'Utf111,:J\,11tl (DC) ''U'Vl;i1tl (S) 1.1.l;'lt~'U~'U (R) 
' 

1.1.l;'lt~,:J~'U 61 ( OT) ~'U~l.1UJ'lJffU'lJeJ-'.ll.l.'W1'Ut f11'i,:JU~I. 1UJVl~l.f11t 1.1.?llJ?ll':i l.l.i;1tl.l.'Ui;1~i;1elelf1:i.J11 'U 

iu'lJ eJ,:J ?lt11'U.fl1Yl'lJ el -'.l I.I. 'UTl.fo f11'i,:J 
ad 

?ltn'U'Vl LC DC s R OT ?l .f11 Yl I.I. 'U 1 'U t f11 'i ,:J .. 
A 13.0 61.5 11.3 14.1 1:4.7 1.?ltl'\ll1!:Jll1f1 

B l.f11t'lJ1lJ 1~ 9.1 71.7 19.1 
.. 

0.1 1:7.9 1.?l!:JVl1tlll1f1 

C l.f11t'U'11Vli1f1 \,lt1'Uelelt7 31. 7 54.5 11. 9 1.3 0.6 1:1.7 
.. 

1.?ltlVl1!:J 

D l.t71t'U'11Vli1t7 \,lt1'W\,ltl 17.0 60.9 13.4 8.6 0.1 1:3.6 "" l.i.'ltlVl1tl 

E ""' l.f11tl.1.;ivl I.Vl'Uel 13.9 46.4 37.7 1.8 0.2 1:3.3 "" 1.?l!:JV11!:Jll1t7 

F l.f11tl.1.;ivl \,lt1'Uelelf1 2.5 62.6 32.2 2.7 1:25 "" l.i.'l!:JVl1!:J1J1f1 

l.f11tl.1.?llJi.'l1;i \91t1'Welelt7 

G (V17\911.'Vl!:J'U) 20.3 30.7 49.0 1:1.5 
.. 

l.i.'ltlVl7tl 

1.m:;1.1.?l:1-J?l11 1,1:;1'W\91t7 

14.2 59.5 26.0 0.2 1:4.2 
.. 

1.?ltlVl1tlll1f1 

29.6 56.5 4.0 9.8 1:1.9 "" 1.?ltl'\1118 

9.9 32.1 4.9 49.3 3.8 1:3.2 
.. 

1.?l cJ'\111 v m t7 

\,11';i1~-vl 4 ~~whu (%) 'lJeJ,:Jtfimrutltm{,:J1t1iuV11,:J1.1.uu(,11~1 ~1nu~mrutltm1-:i~i1:fi11,1J,:JV1:Wvi1m1.\,ll;'lt 

?ltn'W 
.,. 

1.1.e.Ju 
d .. d .. l.'lJ1f717,:J l.'lJ1t711-'.l l.fll;'lel'U vleltl mi 

i.'lt17t! "i!el?ltnt! ., 
' 

., 
,al ., 

fl,:J 1~t fl,:J 
.,. ., 
Ylt! 1.1.~'U \,l,:J l.'\11\91 tlel'W 

A ""' 1.f17:;'lJ7lJ 1.Vl'Uel 0.1 - - - 1 98.8 - -

B 1.m:;'lJ1:1-J 1~ - - - 3.7 2.5 93.9 - -

1.m:;i.JmV1i1t1 
C ., 

\,l:;1'Uelelt7 3.4 - 1.9 0.7 0.6 93 0.4 -

D 1.m:;i.JmV1i1t1 \,ltl'Ll\9lt7 - - 3.8 1.2 1.6 93.4 - -

E 
.,. 

100 1.m:;1.1.·rn I.Vlt!eJ - - - - - - -

F 
., 

100 1.m:;1.1.1v1 \9\n'LleJBtl - - - - - - -
., 

1.mt1.1.?l:1-J?l1"j' \91:;1mrnn 
G 

('\111\911.vitl'lJ) - - - 2.8 - 95.2 - 2 
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"" 1.1.~'U "" "" "" 1.-v1m1-:i 1.-v1m1-:i l.fl"1ff\J 1?1Bn 
'1fl1'U 'll€l'1fl1'U ., ., 

~ 

n-:i 1~::: n-:i "" ' 
.., 

'V'l'U 1.1.t:-l'U \,l-:i 1.VWI 

1.m:::1.1.?1lJ'11"a !,):::1'U\,ln 
H 

(Vl11?1~nmJ) - - - - - 100 -

I 
,., <V 

1.m:r'\11:::1.-v !,l:::l'UBBn 2.1 - 1.4 - 0.7 92.8 3 

j 
,., .., 

1.m::'11:::1.-v \,ln'U\,ln 4.7 13.4 10 - - 66.9 0.6 

\,!Tn:ivi 5 "<il7'U1'U'll'Wl?l (Species richness) l?l'll'Wfl17lJ'1J11.?1lJ€l (Evenness index) l.l."1:::l?l'll'Wfl17l.l 

VlalnVlaltJ (Diversity index) -vmtl:::mf-:i'lJ~l.1rumnu\il7-:J 1 

"" n-:i 
,., 
nB'U 

-

-

4.5 

"""" ?lt17'U'VI Species richness Evenness index Diversity index 

A 

B 

C 

D 

E 

F 

G 

H 

j 

1.m:::-v1:i.J 1~ 

1.m:::1.1.'1:i.J'111 !,l:::l'UBBn 

('\117\?ll.'VltJ'U) 

1.m:::1.1.?1:i.Jm1 !,l:::l'U\,ln 

(V111?1~n"1:i.J) 

12 0.44 1.08 

15 0.73 1.98 

9 0.20 0.43 

13 0.26 0.66 

5 0.18 0.29 

2 0.15 0.10 

11 0.56 1.34 

5 0.17 0.27 

19 0.44 1.29 

25 0.85 2.74 

€)-:Jfl'LJ'a::: n €l'lJ"/l'U\?l\.J::: mf-:i'lJ~l.1UJVl&-!l.n7::: 1.l.'1l.1'1l'a l 'Ul.l\il"1:::mnu ii1ltJ"1::: 1.5 tJ\?l\?l-:J\il€l 1 'lli1 
'U 

1. LL 'U'J'U::n1½'.:i~1'Uviflb Vl'Uel"Uel·Un1::"U111 (St.A) 

tl:::nif-:iii;i\,\'11'U 1 V1ru1.'llt1tl:::m.Y-:i1tlV11-:i 1.1.'lJ'lJtlB'U tl:::m'Y-:i°ll'W\?11.\?l'U fiB '\.J::: mf-:i 1-vl?l '11t1tl:::m.Y-:i'V1vru 1~ 
V '\J 

vi'11 tJ 1~1.1.n tl:::m.Y-:im.rn-:i1ei-:im1 1.1."1:::tl:::mf-:i1?1€lnl.'~1?1 (!,1111-:i~ 6) 

m-a1.:ivi 6 ei-:ir1'\.J1:::nB'lJ"ll'W1?1'\J:::mf-:i 11:i.J-A\u:::mf-:iii;1\il '\J:::mf-:i\il1tJ ~'UV111tJ ~ui1u 1.1."1:::~-:i5'U 1 'lJ'U 

~'Ul.l 'U1'U::: f11'j-:J '917'1.Jvifll. Vl'Ll€l"1J€l-:J l.f17:::"1J1l.l 

'1l'Wvttl::m{..:i (species) 

Favia speciosa 

Favia troncatus 

Goniastrea aspera 

tJ~fl11..:J'Hbb'\/11'W 

tJ~fl11'11..:JLb'\/11'W 

tl~m{-:i{..:ifl..:i 

'J"tl'Vl'J"..:J 
" 

f1el'W 

f1el'W 

f1el'W 

'ill'W'J'WlA fail 

3 

1 

6 

., ' 
% tlnr1m.1v'.l'Wvi 

' 
0.17 

0.04 

0.38 



19 

~ei1vm '17'U'J'U 1Fl 1m1 
,., ' 

'll'Ll\iltl::rni~ (species) 1'U'V11-:J % 'UflF1"11J'W'U'Vl 
" ' 

Goniastrea retiformis tl::rn{-:i'l'~fl~b~fl 
,, 
flel'U 2 0.69 

Gonioporo djiboutiensis 'lJ::rn'l'~\ilelfl 1:w'Vl::b"1 
., 

1 0.5 flel'W 

Leptastrea pruinosa tJ::rn'l'~\i171't1eJW,'l~t.11J 
., 
flel'W 2 0.28 

Montastrea curta 'lJ::rn'l'~1~bWl1'U 
V 

2 0.13 flel'U 
,., 

Pavona decussata tl::rnf~mt.1\ileJfl 1:w bb~'U\91~ 1 0.13 

Platygyro daedalea tl::n11'-:ia~ei~1ei-:ic.111 
,., 

5 0.42 flel'W 

Platygyro pini tl::m-r~a~ei-:i1ei~j'U 
., 

5 0.456 flel'U 

Pocillopora damicornis 'U::f171~\ilelflfl::Vl~7 n~ 1 0.02 

Porites lutea tl::m-r~ L61J\il 
., 

45 9.81 flel'U 

111Jtl::mf ~ii'1ii\!1 13.03 

111Jtl::m1-:i\!11c.1 61.53 
)f 

11.33 ~'U'Vl'ilc.J 

.!f ~ 
~'UVl'U -

..:::. 4 
14.1 a-rn'W 1 

2. bb 'W1tl::n1f~~1'W'V!At~'!JeNbfl1::•trnJ (St.B) 

tJ::mf-:iiJ~1(,)?l1'W1 Vlru\U'U'U::fl7f ,:rnJ'Vl'a·:Jbb 'U'Uflel'U 'U~fl1f'16ll'Wl'lbi;}'IJ flel tJ~mf-1 L6/Jl91 '11'U'U~f11f'1~ 
., " 

'V'l'U t~vh 1 tl l~bbfl tl~nTr-:i-tle}Wl11 bbmitl~mf-:iG'l:Wel-:J"imm1 (\,l1'a7-:J'V1 7) 

'llU\iltl::mf ~ (species) 

Astreoporo listeri 

Astreoporo myriophthalma 

Cyphastrea serailia 

Favia speciosa 

Favites abdita 

Goniastrea aspera 

Goniastreo retif ormis 

Leptastrea purpurea 

Montastrea curta 

tl::m1-:i'tlei-:i\i111 

tl::rnfriiei~\i171 

'U::fl71~\i171b~fl 

ti::fl71~1~bbVl1'W 

tl::m1~-cimbV1~t.11J 

tl::mt~-r~t~ 

'lJ:;mf~f~fl~b~fl 

tl::m1~\i111-ciernV1~t.11J 

'U::fl71~1~bbVl1'U 

,., 
fleJ'W 

flel'W 

flel'I.J 

flel'W 

flel'W 

flel'U 

flel'U 

flel'U 

flel'U 

6 

1 

2 

3 

6 

1 

2 

1 

.f d 
% 'Uf"lrl'1J.J'i'l'W'Vl 

' 
0.14 

1.06 

0.31 

0.11 

0.21 

0.22 

0.18 

0.17 

0.07 
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'1l'U1>1tJirnf-:i (species) 'itlVl'J~ 
'U 

Montipora turtlensis 

Povona decussota 

Platygyra daedalea 

Porites lutea 

Symphyllia agaricia 

Symphyllia recto 

tJirnfrdv-:ib~n 

tJinTforn.11>1vn 1ii 

'Utf111-:l~l.J'iJ-:11B-:lcJ11 

tJirn{-:i L'!l1>1 

'Utfl11~'1:!JB~1B~1 Vlaj 

tlirn-r~~mJ~1'il~ 1 Vlaj 

bfl~B'U'iff'U 

'ill.J'U:m11~iHn1>1 

'ill.J'Utfl11-:l\>11cJ 
V 

~'UV1'i1cJ 

3. bb'U1tJ::mf.:i~1'WviA~::1'Ueleln'tlel.:ibn1::'ll6'11~ijn (St.C) 

V 

bbe-J'U!il~ 
,., 
f1B'U 

V 

f1B'U 
,., 
f1B'U 
., 
f1B'l.J 

'11mu 1r11'1-w % 'Uflfli;jl.J:'U~ 
' 

1 0.33 

4 0.22 

4 0.98 

24 4.08 

1 0.54 

4 0.44 

9.07 

71.69 

19.11 

-

0.13 

tlrn1t-:iiH111,1?l1'U 1 vtuibtl'U'U~f1Tr-:i1'1J'Vl1-:Jbb'U'Ufltl'U 'U~f11'r-:J"ll'U~b(?)'U flt) tl~m-r-:i 1 "IJ~ ?11'U'U~ mt-:i~ 
., 'I.I 

'Ylu1~vi'11'1J hibbfl 'IJ~mt-:ib"IJ1f111-:J bb~~,J~m-r-:i~einn~vt~1 (1,1111-:i~ 8) 

~1'a1.:I~ 8 B-:ifl'U';i~f1B'U"1l'W~'U~f11-r-:i 11l.JJ-:it1~n1'r-:iiHl11,1 tl~m-r-:i\?11!:J :'U'\ll';i1tl :'U1-1'U bb~t~-:J~'U 61 'U'U 

:'l..lbb'U1'U~f11-r-:i~1'U~Plln~1'Utltlf1"1JB-:Jbf11~tlmvti1n 

'1l'U1>1tltrnf~ (species) 

Acropora formoso 

Acropora samoensis 

Astreopora myriophtholmo 

Echinoporo lomelloso 

Fungio Jungites 

Montostrea curta 

Pavona decussata 

Pocillopora domicomis 

Porites lutea 

'ill.J'Utfl11~iJ;1\>l 

'ill.J'Utf111~\>11cJ 
,, 

~'UV1'i1cJ 

'Utfl11Wll1f111~ 

'Utf11{~b'U1f111~ 

tJimfrdB~1>111 

tlirnfrtiv~Vl'U1l.J 

tJim{~1>1vm~1>1 

'Utf11{~1~bb'Vll'l.J 

'Utf111~'11cJ\>1Bf11if 

tltf111~1>1Bf1f1~Vl~1 

b'U1f111-:lf1~ 

b'U1f111~f1~ 

" l>lelf1bVll>l 

nmJ 

'11mu 1r11'1-il 

1 

3 

1 

1 

1 

1 

1 

3 

119 

JI ~ 
% 'Uf1fli;jl.J'\'i'UV1 

' 
0.07 

1.02 

0.39 

0.22 

0.13 

0.03 

0.2 

0.59 

29.06 

31.71 

54.5 

11.89 

1.33 
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'll'W\i1tl:::mf.:i (species) ·lh:i1vm ~1'Ll1'W 1fl 1au 
., ' 

':itl'Vl':i.:! % tlnflal.l-rh.Jvi 
" ' 

~.:tB'Ll 1 0.57 

4. U'L!'JU::n1{~~1'lJ'ViA\fl~1'lJ\fln"IJe:J•Un1::tl~1'Viijn (St.D) 

,J~nTt.:iiHl11,1"1-;rw hrnfrutJ'IJ~nTt.:i1'lJvid.:i ll'U'UfleJ'\.J ,J~nTf .:i"l1'il'11l~'\.J fleJ 'lJ~m-r-:i 1 -V'11 ~1'\.JU!mTf .:i~ 
., " 

Yl'U 'l~vi'1 hJ L~blfl 'U~fl1'i.:J'1Je)fl flt'Vl~1 (1,1111.:ivl 9) 

'911"i1~~ 9 e).:Jrl'U1tflel'U"l1'l1'11'Utfl1'i.:J dd~~.:J'Utfl1'i-:Ji1~11,1 'Utfl1'i.:J1,11l:J vr'\.JV111l:J vr'\.J'~'\.J lbi;it~.:it'\.J 61 U'\.J 

vrmb '\.JTUt fl11-:J ~1'\.J'Vl?ll,l~')'\.Jl,l fl"Vel.:J lfl 1t'Uf;11Vf:Wfl 

'llU\i1tl:::mf.:i (species) ~e) 1'VltJ TU'Vl':i.:! 
" 

'11m'Ll1fl 1au % tlnfl')l.lt'Ll~ 

Astreopora myriophthalma tl:::mf .:i-de:J.:t\9171 
., 

2 0.61 mru 

Cyphastrea microphthalma tl:::mf.:t\917'.lb~n 
,., 
mrn 1 0.04 

Cyphastrea serailia tl:::fl11.:tvl1'.lb~f1 
., 
mru 1 0.06 

Favia speciosa tl:;mf.:t'l.:lbb'\11'.l'Ll 
,., 
mrn 1 0.06 

Favites abdita ti::: fl11.:!'1feN b'\ll~tJlJ 
,., 
f1€l'Ll 1 0.07 

Galaxea fascicularis tl:::mf .:i m bb~nzj 
,., 
nm.J 1 0.09 

Goniastrea aspera tl:::mf .:if.:ii'.1-:i 
V 

3 0.12 f1el'Ll 

Goniastrea pectinata ti 
.,.,,¥ 

:::fll';i.:!"i.:ti:M 
., 
f1€J'U 1 0.03 

Montipora turtlensis tl:::mf .:i-de:J.:tb~n 
.. .!f 

1 0.2 bflae:J'U'l"l'Ll 

Pocillopora damicomis ti::: mf .:iv1einn:::V1~1 n.:i 4 0.64 

Pontes lobata t1:::m1.:ihv1 
., 

1 0.06 f1el'Ll 

Porites lutea tl:::mf.:il'U\91 
,., 

83 14.72 f1el'W 

Turbinaria peltata '\.J:::mfr'i17'Ll bb~'W 1 0.28 

11l-Jtl:::m1.:i:w·ir'.i\>l 16.98 

11lJ'IJ:::m1.:imtJ 60.89 
., 

v'l'Ll'\/l"i1tJ 13.44 

.!f = 
8.56 'l"l'WVl'Ll 

-=o: d 
0.13 i;'l.:Je)'W 1 

5. bb'l..!1'1J::n1i'~~1u'Vim'Vii'.le1'tleHbn1~bb"i~ (St.E) 

oJtmf.:ii1;11,1"11u 1vm.ib uu'\.Jtmfn'\.Jvi1.:ibb'U'Uflel'Ll 'lltmf.:i'll'l1'1Jb\j)'\.J fleJ 'lltmf.:i l 6/J'11 (1,1111-:ivl 1 O) 
., " 
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(;11':i1-I~ 10 el'1fllh~fle)'U6/J'Ul'l'U~fl7'!-:J 11:I.J~--'l'U~fl1f-:ii1;11>1 u~mf-:i1>11cJ :'U'Vl11cJ :'U~'U bb'1~~-:i5'U 1 'U'U 

:ubbU1'U~fl7f-:iJ\'1uvi1211~"1.ltl--'lbfl1t61rn.J 

'tl'W~1Jtfl1-r~ (species) zjvhm 11.J'Vl'J~ ~1'W1'W 1ri 1G'l'W % ,Jnr1mJvr'W-v1 
'IJ , 

Cyphostrea seroilia 1Jtfl1'f-:J~11b~fl tlel'W 1 0.06 

Favia specioso 1.Jt fll'f-:11-:J bb 'l/11'\J 
,., 

1 0.06 flel'W 

Leptostrea pruinoso ,Jtm{~~11-dv-:iLV1~rn.J 
V 

0.07 flel1.J 1 

Porites lobata 1Jtfl1-r-:i1'U~ 
V 

1 0.72 fleltJ 

Porites lutea 1Jtm{-:i1'U~ 
., 
flel'W 76 13.01 

·rn..1'\.Jtmf-:ijj;1\l1 13.91 

'J1i.J'Utfl11~\l11EJ 46.42 
V 

"' 37.67 'Vi1.J'Vl'J1EJ 

JI = 
1.78 'Vi'W'Vl'W 

~-:i~u 'l 0.22 

6. bb 'U1'U::n1~"~1'U'ViA(;l::1'Uelelfi'tleHbn1::bb ';i\91 (St.F) 

tJ~mf-:ii1~11>11:hu 1 v11;ub'U'U'Utfl1'!-:J1'U'Vl1-:Jbb'U'Ufle)'U 'U~fl7'!-:J61J'Ul'lb~'U Ae:J '\.Jtmf-:i b"IJ\91 (1>1111-:i~ 11) 
V 'l/ 

\Jl1';i1-!'Vi 11 e)-:Jfl'U1~fle)'LJ"(l'UV1U~fl1f-:i 11:1.JJ-:iu~mf-:iiHfj(,l tl~mf-:J(,llcJ :'U'Vl"J1cJ :u~u bb'1~~-:i5u 1 'U'U 

vT 'Ubb 1.J1'U ~ mf-:i Ji' l'U Vl\21\,l ~-r 1.J el e) fl"l.leM bfl 1t Lb 11'1 

'tf'W~'Utf\11-:J (species) zjeJ1'VlEJ )'U'Vl'J-:J ~1'W1'W1rl fa-w % 'Uflf1'1i.J~'I.J~ 
'IJ , 

Goniostrea aspera 1.Jtfll'f-:i-f-:ii!-:i tlel'I.J 1 0.06 

Porites lutea '\.Jtfl1-f-:ih1~ 
., 
flel'I.J 12 2.48 

'Di.J'Utfll-r-:ilJ;l\,\ 2.53 

'J1i.J'Utfl11-:J\,\lEJ 62.58 
JI 

32.22 'Vi'I.J'Vl'J1EJ 

JI = 2.67 'Vi'I.J'Vl'W 

~-:J~'I.J 'l -

7. bb 'U'JU::n1f-1~1'U'ViA(;l:;1m:ie1 fi'tlel-ibf11::bb6'11Ji;l1';i (Vi1~ b 'Viuu) (St.G) 

tJ~ nT!-:ii1;1(,l~1'U LV1rubtlutJ~m1~1'lJ'Vl1-:JLLuunei'Ll 'lJtmf-:i61JtlV1L~'U ~e:i tJ~m-r~ b"IJVl ~1utJ~mf-:i~ 
V 'U 

'V'l'U \\i\'vi'11 'lJ \~mi 'lJ~m1-:iV1elfl 1if'Vl~Ll;l (\,lTJ1-:i~ 12) 



Vl1':i1{1vi 12 €l-'.l1°1'lh~f1€l'U6/J'U~tl~f11'f-'.l "J1l.l'YY-'.ltl~f171-'.l:W~1J!'i\91 tl~f171-'.l\917t.J :'UVl"Jlt.J :'U~'U bb'1~~-'.l~'U 'l 'U'U 

:mLu1tl~m-r-:i~1uvil"l\'1~1ue:ie:irnm-:1Lf17~Lbi;'llJ'i:17"J (V17~Lvic.Ju) 

'l!'Wv'l'\J:;mf.:i (species) 

Astreopora gracilis 

Astreopora myriophthalma 

Cyphastrea serailia 

Echinopora lamellosa 

Goniopora columna 

Leptastrea pruinosa 

Pavona varians 

Platygyra daedalea 

Porites lobata 

Porites lutea 

Porites rus 

·nii,J:;mf.:iiiili\91 

'.i1ii'\J:;rn1.:imt1 

J: 
"l'l'W'Vl'.iltl 

'\J:;rnfrdeNv111 

'lltmfrdeJ.:iv111 

,J:;m1.:iv111b~n 

tlt fll'i.:J'tleJ.:IVl'Wll-1 

,J:;rn1.:iv1eJn 1lJ'Vl:;b'1 

Utfl11-:Jvi11'tleJ-:JbVl~tilJ 

tJ:;rn1.:i'11t1v1eJn W 

tJ:;rnf.:i1'1lv1 

'l.Jtrnf .:i hv1 

'\J:;m1.:i~1EJ~ 
'U 

'.iU'Vl'.i.:i 
'U 

nm.J 

f1e)'W 

fle)'!J 

f1e)'W 

f1eJ'W 

f1eJ'W 

f1eJ'W 

f1eJ'W 

fleJ'W 

f1eJ'W 

.,; ., 
fl.:jfleJ'W 

8. bb'lJ1'U~fl1~{1611'1J'VIAL'lli'Uel1JeNbn1:mm.16'11':i ('lli1Vll;lna11) (St.H) .. 

3 

1 

2 

1 

24 

2 

1 

1 

1 

54 

3 

0.3 

0.24 

0.17 

0.11 

4.68 

0.32 

0.23 

0.13 

2.63 

11.08 

0.4 

20.3 

30.7 

49 

tl~rn-r-:i:n;a1\'lt11'U 1 virub'U'U'U~ mt-:i1'l.lVl"J-'.lbb'U'Ufl€l'U ,J~rnt-:i"ll'U~b\91'U A€l tl~ mf-:i 16U~ t11'Utl~ mt-:ivi " ,, 
Yi'U1~~11tJ 11'1Lbfl tJ~f11'f-'.l1-'.lfl-'.l ((,]7"J7-'.lv1 13) 

d ",J = tl V ~ Q I 4,./ q...:::,1..:::i.. Q I QJ JI Jt ,Q, .d d 
m':i1{1'VI 13 €l-'.lfl "J~f1€l'U"l!'U~ ~f17':i-'.l "J1l.l'Vl-'.l u~f17"J-'.ll.1"1!1\91 u~f17"J-'.l\917t.J 'Vi'UV1"J7t.J 'Vi'UVl'U bb'1~i;'l-'.l€l'U 'l 'U'U 

tmb 'U1tl~ f171-'.l 1917'1.JL Vl'Uel6U €l-'.l bf17 ~ bbi;'ll.li;'17"J ( Vl71'1'1 f1 '111) 
'U 

'll'Wv'l'\J:;rnf .:i (species) •ifo1'Vlt1 '.iD'Vl'.i.:i '1'1m1.J1r1faf:1 
'U 

Cyphastrea serailia 'Utfll'i.:Jvi11 b~ fl 
,., 

1 fleJ'W 

Favites abdita Dtfl71-:l'tle.J.:ibVl~tilJ 
., 

2 fleJ'W 

Goniastrea pecitnata '\J:;rn1.:i1.:it.:i 
., 
fleJ'W 1 

Goniastrea retiformis '\J:;rnf.:it.:itw~n 
,, 

5 fleJ'W 

Porites lutea '\Jt rnf .:i hv1 
,, 

81 mm 

'.ill-J'U:;fllf.:iii~f'.J\91 

'.ill-J'U:;fl11.:J\911tl 

352081 

% 'Uflfl'1l-lvt'W~ 

0.12 

0.13 

0.06 

0.47 

13.47 

14.24 

59.51 

- ?il, i J 7 1.,,,. 

f\L \tn 

[l. '+ 
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'/J'W\11'Utfl1f-:i (species) zjuhw ':iU'Vl':i-:i 
'\) 

'11m'W1A1ffw 
., ' 

% 1.JflAi;j:WW'W'VI 
., 

Yl'U'Vl':ilt'J 26 
J' = 
Y-l'U'\li'U -

~-:iB'U 1 0.24 

9. bb'W1tJ::m{.:ilhirviA~::1'L!e:ie:in"tle:i•um::~"a:a -n (St.I) 

'\.Jtmf-l:w:a1\9lci1'U 1 viruL U'U'Ut nTt-l1'1J'Vl1-muune:i'U 'I.Jt mf-l'll'U\;IL\11'U ~e:i 'I.Jtm½'-l 1 "1J{;l ci1'U'Ut mf-l~ 
V \J 

'V'lU 1~~11 u 1~Lbtl 'Utm½'-lf-lt-lL~n bb~t'Utfl1f-l~iJe)-l~eJ-ltJ11 (\91111-l~ 14) 

~1"a1.:ivi 14 e:i-lr1'1J1tneJU'/J'U(;l'Utfl1f-l 11int-lutn1f-l:w;1\91 tltmf-lmtJ t'U'Vl17tl t'U~'U bb~t~-l~'U 1 U'U 

~'UbL 'U1'Ut mf-l ~1'U'Vil"1\91 tl'U e:ie:i n"Um Ln 7t'<il1t L -u 

'/J'W111tltfl1f-:i (species) zju1'Vlt'l '.i'U'Vl'.i-:1 '11'\,l'J'W 1A 1'1U 
.,f ' 

% 'LJflA'1l-.lY-l'W'VI 
'\) , 

Acropora samoensis tJ::;mf-:IL'1J1fl11-:I L '1J1 fl11-:I fl-:! 3 0.61 

Astreopora myriophthalma tl:::mfrdt1-:i11111 
,., 
flel'U 3 0.74 

Favia maritima 'Utfl11-:11-:lbb'\lil'W 
., 

1 0.06 flel'W 

Favia pa/lido °LJ::;f11f-'.!1-'.!Lb'\lil'W 
., 

2 0.29 flil'W 

Favia rotumana 'U:Ofl11-'.!1-'.!bL'\lil'W flel'W 2 0.11 

Favia speciosa tl:::mf-:i1-mV11'W 
,., 
flil'W 2 0.22 

Fungia fungites 'l.J:::mf-:i111t1m~111 " 8 0.9 111t1mV1111 

Favites obdito tl:::mfrtiu-:im~m.J flel'W 5 0.31 

Galaxea fascicularis tl:m1f-m1LL~fl~ 
., 
flel'W 3 0.28 

Goniastrea ospera tl:::mf-:it-:it-:i 
., 
flil'W 2 0.11 

Goniastrea pectinota tl:m1f-:i1-:it-:i 
., 

1 0.28 flel'W 

Goniopora columna tl:::fl11-:lvlelfl 1:W'Vl:OLi;'l 
., 
flel'W 1 0.17 

Montastrea curta tJ::;mf-:11-:lbL'Vll'W 
., 
flel'W 1 0.13 

Pavona decussata 'l.J::;f11f-'.!'11t'J\11ilfl 13J 
., 

Lb~'W\11-:1 1 0.22 

Platygyra daedaleo tl:::mf-:iG1:1.Jt1-:rimtJ11 
., 

14 1.94 flel'W 

Pocillopora damicomis oJ:::mf-:i111t1nn:::V1J1 i'i-:i 4 0.41 

Porites lobato ,J:::mf-:i1'1J191 
,., 

2 1.29 flel'W 

Porites luteo i.J:::ml:il'll\91 
., 

68 21.29 fl'i)'W 

Symphyllia recto ,J:::m1-:i'1:wt1,rfo-:i 1 V1'1] flel'Ll 2 0.27 

'.i1:wtl:::mf-:iii<1F5(,j 29.63 
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zjti1'VlcJ 1il1'WJ'WlALi;l'U 
,, ' 

't1'Wv1tJ:rn1f -:i (species) 1'U'V11-!J % 'UflAf)lJ'W'W'n 
'IJ 

11:wtJ::;mf.:iv11c1 56.53 
,Jf 
'111'1.J'Vl'.ilcJ 4 
,, 

'ti'U~'U -

~ ..d 
9.83 '1-!Je)'U 'l 

10. bb u1tl:::mf.:i,11'lJ\1f191:::1'lJ~n'lleJ•Un1:::~<a:::b'ti (St.J) 

tJ::: rn{.:ii1;1\>li1fn7:I.JVli;,7 f1'\11~7tl"IJeJ.:J'fUV11.:J 611 'U 1 Vlru b tJutJ::: f111.:J 'a'UVl';i .:J bb 'U'U fl eJ'Ll tJ::: f111.:J61l'W~bv1'Ll 
\J V \J 

L~bbri tJ:::m{.:i{.:it.:i bb~:::tl:::m{.:i-de:i.:ib'\ll~tll.J ';je).:J~.:J:1.J1btl'U'Vnf1tJ:::m1.:ib'/J1f117.:JvY.:iMm~:::w\'::: (m11.:i~ 15) 

~1<a1.:ivi 15 t1.:ifitJ1:::ne:i'U61l'W~tJ:::m1.:i 11m~.:itl:::m1.:ii1;1\>l tJ:::m1.:i\>l1tJ ~'LlV117tl :'U~'Ll Lb~:::~.:i~u 1 'U'Ll 

:'Ubb 'Llltl::: f171.:J ~7'Ll°Vif'1\>l:::1'U\>l fl"lleJ.:J bf11:::'11::: b 'LJ 

't1'Uv1tJ::m1f-:i (species) zje) 1'VlcJ 1il1mu 1r1 fau 
,Jf ' 

1tl'Vl1-:t % UflA'1:W'V1'Uvi 
'IJ ' 

Acroporo milleporo tJ::;rnf wa1rn1-:i b'll1fn1-:tfl-:t 1 0.17 

Acroporo samoensis tJ::;mf-:tb'lJ1fn7-:J b'lJ1fn1-:tfl-:J 1 0.19 

Acroporo sp.1 tJ::;mf-:tb'lJ1fn1-:J b'll1fl11-:Jfl-:J 1 0.11 

Acroporo subulata tJ::;rnf-:ib'll1fm-:iHi::: b'll1fn1-:Jl\rl::; 1 1.33 

Cyphastrea serailia tJ::;mf-:ivl11b~fl 
., 
fl'i)'U 3 0.21 

Favia pa/lido tJ::;rnf-:i1-:ibb"vn'U flel'U 2 0.16 

Favia rotumana tJ::;rnf-:tl-:JbbVll'U 
., 
fltl'U 1 0.08 

Favia rotµndata tJ::;mf-:tl-:tbbVll'U 
... 

1 0.07 f1tl'U 

Favia speciosa tJ::;mf-:tfl7bb~flzj 
... 
fltl'U 1 0.06 

Fungio echinota tJ::;mf-:iLi~vi '" 1 0.06 v1 tl flL VI vl 

Favites sp. l tJ::;mf-:t-Utl-:JbVl~tJ:W flel'W 1 0.11 

Favites sp.2 tJ::;mf-:J'tiel-:!b Vl~cJl-.1 
., 
fle)'W 1 0.24 

Favites abdita tJ::;mf-:i'!!tl-:!b Vl~cJ:W 
., 

7 0.56 f1tl'U 

Favites pentagona tJ::;mf-:J'!fe)-!JbVl~cJ:W 
., 
f1e)'W 4 0.43 

Favites russe/li -J::;mf-:t'titl-:!bVl~tl:W 
., 
f1tl'U 1 0.22 

Galaxea fosciculoris tl 
V a a:,j ., 

3 0.28 ::; f11'.i.:J fl1bb'1fl"IJ fltl'U 

" ., 
Goniastrea aspera tJ::;mf-:if-:i~.:i f1tl'U 14 1.38 

,, ., 
Goniastrea retiformis tJ::;mf-:tf-:ie'J-:tb~fl fl'i)'U 2 0.2 

Gonioporo columna tJ::;mf-:tvltlfl 1lJ'Vl:::b'1 
.., 

3 0.33 mm 
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d ' 
Vl1';i1~'Vl 15 ({j\eJ) 

'tf'U(,ltl;;f111'1 (species) ~B1vm '11'in'WLA brl'W 
., ' 

"itl'V1"i'1 % tlnA~lJY1'Wvi 
'\J 

Montostrea curta tlrn71'11'1ll'Vll'U 
., 
neJ'W 1 0.07 

Platygyra daedaleo tl~mf'1?1iJB'11eJ'1cm 
,., 

2 0.3 neJ'W 

Pocillopora damicomis tl~f111'1(,leJnn~Vl~7 fl'1 11 0.99 

Porites luteo tl~f111'1 b'LJ(,I 
., 

4 0.28 nv'W 

Symphyllia recto tl~f11~'1?1l-l€1'11€1'11 Vl~ 
,., 
nv'W 1 0.44 

"illJtl~f111'1lJ,Jl\il 9.92 

·niitl~m1'1\il7t.1 32.07 

.r 
~'W'V1"i1c.l 4.89 
., 

Y1'Wi1'U 49.33 

~'1t'W 61 3.79 

b~mhifoiJi;j6LJeJ-'.l'U~ fl1'! -:imr1{j\ tl~ m-t-:J{j\1 f:J fl11i!Vl'U1 bb 'U'U6LJel-:JVleJ f:JileJ baeJ bbi;'l~VleJf:JiJeJ bbJ..11i11 
" 

~1b 'Ll'U fl11 b tl~ till b vit1lll;lfl~tU~ fl11J.J r1ii'1m·1a-:i fl'U 1 mb~ i;,~&'1'11'U 1~t:-J i;,~-:Im'Vlvi4 

80 

85 

90 

95 

100 
(.) 0 w I CD 

fl1'Wvl 23 b 'U1tlllb vit1llfl11J.Jfl tf 1t1fla-:J"IJe)-:Jfl11J..1Vl'Ll1bb 'U'U61Jtl-:!Vltl t1ile:i baeJ bbi;,~VleJ t1i'.leJ bbJ..11 fl'U'U~ mf-:iiVfJ{j\ 

bb1;,~'l.J~m-t-:i{j\1t11t1bb~i;,~&'lmffivit115 Hierarchical cluster analysis 
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Stress O 01 

F 

G 

B C 

.n1w~ 24 bb'1~.:J t71';j1ij~ f1i;jlJ"1Jel.:J"1eltliiel b~el bb"~'l,1e) tJi'.ielbblJ1 b~el 1 i-if eilJ""llel.:J'U~ m1'.:iil:il1(,l fl'U'U~ mf .:J(,l1f.J 1 'U 
• 'IJ 

bbvt"~'1tl1U 1~tltl1':i1bfl':i1~ii1 Non-metric Multidimensional scaling 

i;nn~~ 16 rl11lJli1lJi'Ufi"llel.:JFn1lJ"1'U1bb'U'U"llel.:i"1eltli'.im~elfl'Uli1~'i;'l1'U (%) "llel.:Jmmrutl~m1'.:ib"ll1f111.:JM.:i 

tl~ mf .:i ~.:i fleltibb"~~.:iil:ili(,l~'U 1 

Acrobranch submass 

T.squamosa Pearson Correlation 

Sig. (2-tailed) 

T.crocea 

N 

Pearson Correlation 

Sig. (2-tailed) 

N 

.017 

4 

-.580 

.420 

4 

*. Correlation is significant at the 0.05 level (2-tailed). 

••. Correlation is significant at the 0.01 level (2-tailed}. 

1.000 .. 

2 

1.000 .. 

2 

other 

.001 

8 

-.070 

.895 

6 

: 
' 
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d 
'U'Vl'Vl 5 

fll'JPl fl~lfl 1Tlht dh.1?1mt.1m'W"l.lel-:JV1el t.J:W el b~elfl':i"eltJfl11 T rid a en idae u11, 1um 'U1Ut fl 11-:iVlli bfl 1 ~ 
'U 

J\,l~tJ ~-:iV11l'l"l!fftfflt.1tl-:iuu1tmru 2556 'Wui11ii1m1ialfl~T'11t.11'U 12 ?1mffi'Uu~1,1rutt.1'V1t.bt.111..ltmf-:i 
' 

bfllt bb?lii?ll'J bfllt"l.llii bflltbb 'j(,l bfl7tU£.11Vljjfl bflltlil'Jtb"U zj,:i1,tJt.1t'U~flltJ 1mm-:im'JeJ'Uf fl~~'Uufl'J'Jiivh 
' ' Q.I ~ 0 Q, c;;; CV .:::::I I .:!I di .::.I 

el 'Llb 'U eJ -:J ii 1 lil 1 fl 'W 'J t 'J 161l l'l 1 'J ?Iii bl'l lil'W 'J t b 'Vl'W 'J \,I 'U 'J 1 "l!?l l'l 1 "1 ?I tJ 1:l.JtJ 'Jii 'J 1611 fl ii l 'J'W tJ 11VI eJ t.Jl-J eJ b?I eJ ii fl 11 :l.J 
I d d d .::::ii ct.. di! 0 " QI "2 dal 'i,I 

Vl'U lbb 'U'ULQl;lt.JlJlfl'Vl?ll'l'Vl?ltl7'Llbfl7t"/J1ii'Vll°lb Vl'U 81il1'U1'U 8.3±0. 7 m/100 ii bbl;lt'JeJ-:Jl;l-:JlJlfleJbfllt lil'Jt b "/J 
' a. V o V 2 2,1.J.:::J q ..:::,,, ,v o CV 

'VlPl\,ltl'UeJeJfl lill'Ul'U 6.6±0.6 \,11/100 ii bbt1t'U8t.J'Vl?ll'l'Vl?ltl1'Ubfl1tbb 'Jl'l'VlPl\,ltl'Uel elfllil1'U1'U 0.1 ±0. 3 \911/ 
' 2 0 V' ~ .r:::il I c:J d .d .c::il 0 

10 0 :l.J ?11 VI 'J tJ VI eJ tJ ii m1,ii1 lilt ii fll 13-1 Vl'U 1 bb 'U 'Llbu r., tJ :l.J1 fl 'Vl ?I l'l 'Vl ?l tll 'U VI 1 l'l l;l fl a :l.J b fl1 t bl, ?lii ?l 1 'J lil 1 'U 1 'U 
' 'U 

v 2 v d d .c::i1 dal o QJ 2 ci1 di! 

25.4±0.4 m/100 ii 'WeJtJ'Vl?ll'l'VlVllvlb'VltJ'U bfl1tbb?lii?l1'Jfl81il1'W1'U 0.1±0.3 ~n/100 ii Vlelt1iim?lellil~ 
' 

?11:l.Jl'JCl'WtJ 1iVJfl?ltll'Llflfl~1bbl'iVleJt.l:WeJbb3-!1 hl'WU 4 ?ltl1'UA8 bfl1t"/J1:l.JviP11~, bflltbb'Jvl b'Vl'UeJ' Vll\911,\,1 tJ bfll~ 
d ~ .c:il d I I 

bb?l:l.J?ll'Jbbl;ltVl1\9lfl'J1vl bflltbl.?lii?ll'J Vlelt1iim?leJlilt:l.J"/J'Ull'lbul;lt.Je) tJ'JtVl11-:J 18. 4±0.6 - 31.3± 1. 9 6/ll-l. Vle)t.l 
' 'U 

:wmbmliltlJ"l.l'U1\9lbu~fomhtV111-:i 8.6±1.1 - 15.7±1.9 6/lii. 
'U 

bb 'U1Ut mf-:iu~ b 1 rumhmt t.b?l:l.J?111i1~ fl~rut b tlt.1 bb 'UlUt fl 11' -:i~ri eJ~1\,11ii~ii6111t1~-:i"l.leJ-:i t.fl 1~ 
'U 

(Fringing reef) 611'\J 1 VlajeJ~L 'W?l.f17'Wb~tJVl1tJ'1-:J b~t.JVl11'.Jl.J1fl iiutmf-:iii~1\,1Uflfl~3J:'U~bb'W1Ut fl71-:Jb~tM 

16.1 % bbad'lutfl71'1\,11t.l?l'1'1'1 53.6% bfl7t~:UUtfl7f-:ii1~1\,IUflflt1iit'U'Y1e:icJ?1-:ifl11bfl7~~'U ., fie:i ·th~mru 
" ' <u 'U I 

30% 1ibbri ?lm'Ll K bfl7tlil'Jtb"Ui1'UviPl\,lt1'UeJe)fl bbl;lt?lm'U C bfl1tUf.11Vlijfli1t.1viPl\,1~1'UeleJfl 61TUbfl7t~i1 

Utfl71-:J\,11t.!Uflfll;liit'U'Y1eJcJ?l-:i'V1?tvi AeJ bfl7t"/J1:l.Ji1'U'VIP11~ :UUtfll{-:J\,llt.lU'Jtl.11UJ 70% 
't 'll 'U 't 

Ut mf-:ii1;1\,l~'W'U611'U 1 V1rui11U'Vl'J-:J bb 'UtJ !le)'U zj,:i'WtJUfl flaiit'U'V1iiJl'l611'Um fl fl11 90% 1 'U'Vl fl ?l m 'W 
ltJ 'U 'I ' 

t1m immtlil'J~ b -if ~1t.1vil"l\,lt1'W\,I fl 'Wu11:wm13JV1mnV1a1t1"1.lei-:i-auvi';i -:iut mf .:i fl.:i fl11?1mi1 ~'U ., 1'91t.1-w'U11 
" " I 

iiu~ mf-:i flzjm "/J1fl11-:Jii1flfl11?1'11'U~'W 61 G11Vlfuu~mf-:i tleJ'U~'V'l'U611'Uii1 rn tl'UU ~ fllf-:i b "l.1'91 (Porites 

lutea) ci1t.11..ltmf.:i'lluv1~'U 61 'WU'UeJcJ bbM1-:i11t1t1tbBt.1'91Wl-:J\,ll';i1-:J'Y1 4 t:-Ji;'lfl1'J1bfl'a1~vi"l.lm 3 'V'll<alfa\,leJ{ 

flel '11'U1'U"ll'Ul'l (Species richness) ~611'Wfl11ii?!tl11,aiiei (Evenness index) bba~~611'Ufl11iiV1mflV1£.11t.1 

(Diversity index) "/JeJ-:Jt'U~fl'rn'I.Jfla:!.J'Utfllf-:iJ.:i 10 ?ltll'U"/Jel.:J'Vll)bflltbb?lii?l1';i 'WU11bfl7tlil'atb6U iTW'VJPl 
' 'U 

Q,.I .c::il I I o:::i1.d d Q./ d 
\,ltl'U\,lfl :l.Jfl1~.:Jfl11?ltll'UeJ'U 61 'a1t.ll;ltb8t.ll'lvl.:J\,11'a1.:J'Vl 5 

t.deJ 11,1tl 1t:-Jr., m<aiai fl~lb mt1ub vi t.1ufl11J.Jfli1t1fl~.:J"/Jel-:Jfl11J.JVl'U lbb 'Ll'U"/Jel.:JV!el tJ:weJ b~ el bbl;ltVleJ t.J:w ei bbm 

nuu~mf.:iii;1\,11,bi;'ltU~fl1f-:i\,11t.11'Llbb\91l;lt?lmm\9"ltJ15 Hierarchical cluster analysis bbl;l~fl1'a1bfl'J1~vi 

Non-metric Multidimensional scaling 'WU11bb?lvl-:Jt:-l'1?lelviflie:i-:inti fat1iim1~l'lflzjll?lt:n'Lll'i1-:i 1 aeirn U'U 

4 rn:iiitbl'i tdeJi tfl11~vit:-Jmbi1'V'lui 1bt\'li;'I ~ mim1-:i h]l;'l1m1ciu-:iuel flt1'1 m1iiJiiit1TI"l.l eJ-1ut mf-1 nu'.i11'U1 'U 
' ' 

V1eJt1:wm~eJ11,1ti;'lt1 bbi;'lt1,~m11m')V11fl173JJ:l.J~'WTifltl"l.leJ'1fl11iJVl'U1bb'Ll'U6lieJ-1V!eJt.1iim~rn1uJv1ci1t.1 (%) -nei-1 

u~mruu~ m-r-:i 1 t.1 ~U'Vl')-:J bb uu\'11-:i 61 lill n·tfhnruu~ mf-1~i1;1\,IJ-:iV1ii vi 1 rnt\91 i;1~?1ciTth1m~,:i ri1u~mruu fl 

flr;mtt1~"/Jel-:JUtfllf-:i~mi1\,I (LC) u:rn1f-:i1>11t.1 (DC) /u'Vl'alt.l (S) t,bl;'lt/'U'H'U (R) t,bl;'lt~~tu °] (OT) ~ 
' 

'U~ b 1 UJ"/Jel'U"/JeJ-:1 bb 'lJl U ~ fl 1{-:iu~ b 1 UJVll) bfl 1~ bb?llli;'ll') 'W'Ul 1lJfl11lJJ3Ji'U 15 b ~-:!'Ul fl') ~V!l 1'1~-:!V! el t.JiJ 8 b~eJ !l'U 
'U 

J\9"1611'U (%) "/Jel-:!'U~3-!1UJ'U~fl1f'11'lJ~U'Vl')-:!M'1fleJ'U (submassive)bl,r.,~~-:in;i\,l~'U°] (Utfl7f-:J€leJ'U, ?l1V!~1t.l 

'Vltbl;'l "1l;l"1) 1,1,\>iiiill~'Ufib~'1'1'Ufl'UU~fl1{-:Jb6li1fl11'1~'1 ?i1'UV!eJt.1:WeJbbJ.JliT'UliJ~iJJ:l.Ji'UTib~-1'U1flfl'UU~fl1t-:iM-:i 
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n e)'\.JL'(j'W ll'W bb\,liJi:wiuth :a-:i'1'lJ ll'\J'U::! f171 -:J b 61]1 m1-:i ~-:i bb'1::!~-:ii1=f1l'l ~'W 61 €)1:;J'\Je) n L1'111'U::; rn1-:ii'U'Vl"i-:J fle)'W 

eJ1:;J:;J::;-d1cJV1eJcJ!im~eJ 1 'W~1'W61JeJ-:Jm1ueJ-:inur1~um::; Lb'Vln:;J1n 1~tl11 vtbbf1VleJcJ!ieJ b~eJ bb'1::! b tlu~m~c.J~'17At1J 

~-:J61Je)-:JV1tlc.Ji'jmb:w11 'Wf17"i~-:i~1mJn'lJf1€l'W'U~ f171-:J ~1'W'lk f171-:J b 61.l1 m 7-:J ~-:i hHhh::; lcJ6llU ll'lJVle) c.Ji'je) bbiJl b'1c.l 
" 

b ~"i1t'V1€lc.Ji'i€l ll:W1 hJmm1flel-:J~1el cJ 1~lb'1t '11Vl1'\JVle) c.Ji'ieJ l~e)fl b -du nu~m.Jt m1-:i b 61]1 n11-:Je)1\I hJ-d1 c.l'U €)-:J fl'W 
" 

fl~'\.J 1 V!Vle.Jc.Ji'imtfomm!n '11Vl1'lJ~-:imi1l'lt'W 61 hi?t1l.11"ifllb?f (,l-:J (!.,J'1'LJ"it lcJ6llU ll'\J~-:Ji'i~11'lvY-:i ?fel-:J6/l'LJ(,l L\>1€lc!7-:J 
,, 

Q.I ti' ~ I .c:,I 

'1J(,ll\J'Wl'l€l-:Jn11m1P1m:rn.J1nm1u 

b~e:J-:J:;J1m1cJ-:i1wu'1'lJi1L'U'W(!.,J'1f11"i~m~rn~cJ-:i~1t1V1i1-:iL'Vhi1m1-:i61J1(,l(!.,J'1n11Pimn1t1:u~bb'W1u~n11-:i 

Vll!bf17~il'l~'lJ~EJ-:JbV1~€leJ~0n11>1Lbn Lrn~h-:iwu-:i bf17~h-:i161J'W bf17~~1-:Jbn~€l bf17~\11'\.J bf17~\11-:Jbb'1~bf17~ 
" " 

fl"i1:W zj,:ib~e) L\>1'Vl1f17"ifimnvY-:ivi:w(,lbbi;l1 fl\!~ 1~'U1(!.,J'1f17"ifim~1m1bfl11~~,j1:wn'Un'IJ(!.,J'1f111Pin1111 t1r1f-:i-d 0n 

r1f-:ivi~-:Jfl'U1\I~ 1~ b ~'U[n'v-16/J(,l b\l'Ul.11 n t'Wbb'1~'U 1\lt?f "i'UL~l 1fl11\l~'U~e) cJVle) c.Ji'ie.J b~el b ~:wtu 8 n 1 u: 'Wm(,l~-:J 
' 

\ltb VllJ1~?flJ(,le) L 'U 
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'U'a'H\J1'U fl 'aa.J 
• 

Q. ,; ,Q, Q..I V 

1'Vltl11'11?1\,l1 lJVl11'Vlt.11"1t.lUWn 138 Vl'Wl. 
" 

1 fl~ :Wtt.l't'l~~\,11. 2541. fl11lJilJ-W'Ut51~'\1111-:16"-:Jfll.Jtlmnu 1fl1.:J G"l'h:J ~'Wviei ti 1 'Wbb 'U1'U~ f111-:Jfl1rWl ~1'Wel el fl: 
" " c:,,_Q. 1.c::,I I 0 .c::i. C. ,; Q. f/ Q. Q./ 'V 

el'Vli:ii"I ~":ill flbb '\11"1-:J'Vlel tJ~f1'Vl7mtJ. fl1fl1 '111111'11f'1l?f\,l1 fltU~1'VltJ11'11?f\,l1 lJVl11'VltJ1"1tJU1i"l l. 68 Vl'W 1. 
"" " 

Cit. .::.. Q./ .c::i. Q. f/v 6' V ti' d o Q..I 

1fl~\,l iiru't'l~~\,11, ?1111ru1 mru\,l1~n"1 bb~~'W1'W'Vl11\,l'Ll fl.:J~'Ll'Vl1m. 2548. m1?1111":il?fmi"l-um'Vl1i"lmm 
'\J 't 't \.I 

'U~f111-:J1'W~-:JVl'r~1~tJel.:Jb~elf111Vle:i-:lb'V1meJ~l-:Jt1'-:iv'W. "" "" " fl1fl1'1111116/Jf'11?f\,l1 "" " fl tU~1'Vl tJ1 l'll?f\,11 

lJVl11'VltJ1l;ltJUTVn 1 70 Vl'Ul. 
" 

V111~1 ":il11tlbb?l-:J, ?flJU&i zj1td11uuvi bb"1~ ~f1f1t)\,l ?fl,lJJi°i'W'Vl{ (u11ru1Bm1). 2542. bb~mvibb'l.ntl~m-r-:i1'W 

1.hutl11 V1t.1 b~iivi 1 ei111 'Vlt.1. lfl1.:im1~~f111V11i"lmmu~mr-:i mlJ'I.J1~m. h-:i~lJ'Vib1~\,]eJeJ'Wb~'Vl, 
,.: ,, 

flbf1\,l. 284 Vl'W1. 
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