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Abstract 

The recruitment of corals at Mu Ko Samae San, Amphoe Sattahip, Chon Buri Province 

were investigated. This study area in the Plant Genetic Conservation Project under the Royal 

Initiative of Her Royal Highness Princess Maha Chakri Sirindhorn is under the supervision of the 

Royal Thai Navy. The results showed that the recruitment periods were in February and May 

2011 . The observed maximum widths of new settle corals were more than 1 cm with Porites sp. 

as the dominant coral genera at all study sites. The cumUlative growth and survival rates varied 

according to coral genera and areas. Coral mortality seemed to decrease after the age of 1 

year. The gametes were released into the water column by the end of January and mid

February 2011. However, the fertilization rate in the artificial nursery system this year was low 

compared to previous and might associate with mass coral bleaching since May 2010 in Thai 

waters. 

Keyword: coral, growth. survival rate. coral bleaching, gamete spawning 
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U'1!'lllnlr~'1FlnJ.JVi Lf'I H'VI 1'1 ~tl n't),l'I-1V1 ~tl L(;1Elij LtJl'.nJlEl\.-lim~tl'VInu ~'1 ~ (1l'UfllVl"ll'il'l'VI rVlmnT 

u:;n Ir'l"ll'tl'lU r:;L 'VI PI (;l ~tl(;19'U\.-l1 LL'U'l'VII'l ~9:;'ilH.fm;lL~ :;~'Uvju:;m f\l U rl'l rumJ Lnl :;LL~ J.J~ I r ;'1i)fi n I r 
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\.-lii'l~ ~, ~'1!1~ uri nl r~nHI nlr'VI (;1 LL 'VI'U~"lI'El'l u:;m f\lrJmi'tl'U'l.-l1tlu:;m f\l"ll'U1 (;1 L~ n~Vlu L~U LI111 'U 

finJ.J'llI~ Lntl'l9ln LU'U!1l'lli1~U'IUtl n~\l£'1 iJ 1Yl'l'titl'Uu:;nlf'l~J.Jl91 n nlr~u~'U~ llUU'tl1 ~El LVI PI 'IJ'El 'I 

• I ~ - • I '1 J.J::'!J:;mr'll11lJ.Jnm.J'llll11unn!)tlr.! 'UVI'U'VI'U'U 

r::UUUL'l Plll:;n If'llum:;UUUl'l PI'VII'l'VI:: L~~ijFl'lIJ.J~I~'1! ~'1 ~'El~'1 ij~i) 1111'U'VI:;L~ ll::nl r'l 

'i;'l1J.Jlnl~u~'Ufit~i'l LLuuhJ'Ell~El LVlf'llL~:;LLUU'Ell~EllVI f'I L(;1El~u:;nI1'l\.-lrl'lLrl L~u~lJ.Jlnl~lJ~'Ufit~i'l, . 
'i;'l'tl'lIU LLuu1'UL'l~IL~El'ln'U mr~u~'U~LLuuhJm~mVlf'lJ'U 'Ell~ElnlnL(;lm,n..i'il (budding) '1l'ULU'Unlr 

'i;'lTI'lU'VIUl'VI ~'anlH'I r'au m'il\l~"'U~ L~'B LL"ll'l'ti'Unu ~'1 iJ~i)(;l~'U U:;nl r\l'llU(;1~ 'U 'l.-l1'El LLiJ n r::i'lll::n I 1'l'll U(;1 

L~rJ'l n'U ~'l'Unl r~u~'UfiLLuum ~El LVI PI lnW"l1 nm rLL~ m ll~El'UinHru::'VII'1 ~'Ufi n nJ.J;.:j ~ 'I e.lt:1 ~'fl nl r, , 

nlr~TI'l L"l!~;~U~'U~LLUU'Ell P1mVlf'l'll'fl'lll::nlr\l~'U'El~ nmlfllVl LL'l(;1~tlJ.J LL~::'lI'UIV1L~LrlU (Sakai 

1998) ;'1LLU'I'il'flnHhu'U 2 n~J.Jl'IA'1J UiLLri n~J.J~ijnlrUD'i;'l'UfifllEll'U (brooding species) LL~:;n~J.J~ 

llD~'UfifllEl'U'il n (spawning species) n~J.J~ ij nl rUD'i;'l'Ufifll Ell 'ULu'Un ~J.J~ij nl ru 'l'hlEllYl'l'ti'El'U~ 

~l J.JIHI~lmfI1~lm::El::~ LTEl n~ I planula larva 'fl'El nJ.Jl~ln 1Yl'l Lll.l 1'U'lI ru:;~n ~J.JllD~'UfiJ1lEl'Utl nv'il 

nlru~'ilm"l!rl;~u~'U~ 1~llri 1"ll (egg) lL~:;,fll;f'El (sperm) 'El'ilnJ.Jle.l~J.Jn'Ul'UJ.J'l~,f1 (Babcock and 

Heyward 1986) ;'19:;~IPJ.J'UlnlnU'U planula larva 11IEl'IAi\lnll'UD'i;'lufi (Carlon 2002) i'lif lYl'ltl'El'U 

,J :;nl 1'1 ~UD'i;'lufillIEll'U~h'UJ.J1 nij'll'U1 V11 \.-l '1J n~1 n ~ J.J~uD ~'Ufilll El'U'El n l rltl\l91 n 1~ 1U ~ l'VItl El 

,!lL'lI'UL'VIt:1~ (zooxantheliae) 9InL~Lrli1LLl.ILLfl'l (Hirose et al 2000) l'U'iJru:;~n~J.JuD~'UfiJ1lEl'U'fln~:; 

1MU~I\.-ltIEl!1l'l n~I'l91 nJ.J 'lmfll'UfllEl'VIi'l LLft::l;)L'l~I~IPJ.J'U1 nll'IYl'lLtl'll'UJ.J'l~,fl~'UI'Un~lritl'U~"'l:: 
o J_ 
'VIlnl:i'~"Lnl::U'UVjUe.l'1 (substrate) 

lYl'ltlihlll::nlr"n~J.J~llD~ufifllEllu 1~LLfi u::mr'ln~J.J Pocilioporidae ~'l'UU::nI1"n~J.J~ 

UD~'UfiJ1lEl'Utln 1~LLri ll::nlf.m~J.J Acroporidae Ll~:: Fungiidae LU'U~'U mh"hnl11lJ.J 'WU~1 u::nlf" 

http:U~h'UJ.J1
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UI,m~].J L-nU Poritidae LUuu:::n1f-.l~ 'lll)J1:i'r1u!)'i;'lufil~i-.lJ)ltJluLLfl:::Jl1tJUtlnLl?ltJ~utl~rl1J'iu~~tl1 rrtJ 

(Adjeroud and Tsuchiya 1999; Fautin 2002) 

U"'lroftJ!lth-.l'l-lrt-.l~iJ ~flL'l'fl'll'N L 'lfl1L Un1rU~'fl tJ L'ilfli~mfu~'lJ'fl-.lu:::m T-.l lc}1 LLri ';)O'lJ'tl'l tfl'l'lrofu'Vlr 

(lunar cycle) ~'1~'1~flL'lm:::(;)1Jn1r~Ufl'l'lJtl'lm:::LL'i;'ltf1 'lJcu:::~~nu"'lroftJ'I-Irt-.ll~wi 'tlCU'l-l!li1'lJ'fl'ltf1 i'lif, .. 
'll'lWJ~lU~'flm"llfli~mfu~(;]1].JfirnJ"l!1~hrUlL(;]nL'l1'1rlU(;]1].J'JlUtflu:::n1T'ILLfl :::iu~ (Fukami et a12003) 

Ltfl rJ'~ 'l um n til tfliu Lritlt) CU'l-l!l i1'lJtl-.l tf1 'll-.l~"u LL'Cl::: LU-n 'l-.l L'l fl1~ n 1'::: LL'i;'l tf1 iJ m r1'1-1 'Cl ritlU~1'1 ut) tJ'I-I1'tl... .. 

l~T1J m rU!)'llufi m::: LL'lltf1 LUUU"'lrortJ'Vl1'1 mtJJl1'Vi~vh li1u:::n 1T'I m:::"'lltJ (distribution) lu tl'l ~U'fl1 rrtJ 

1'1-1"; ~-.l ~"U'tltl rlU fl'll ].J'lllm 1'01um r'Vl (;1 LL Vl U~ 1U'l uu r:::"l! 1 m (recruitment) LL'Cl:::m rLl'Vi im:::"'l 1 tJ.. 
(dispersion) 'lJ'fl'l 1?l'l!ltlUu::: mT-.l U'tl n"'ll mTu ~OO-lU1 n1n'tl-.l 1?l'l!ltl'Ul ur:::tJ:::if tl'l LUUI?l'l rI1l-1UI?l 

r:::tJ :::Vl1'11un1 rLL'Vi in r:::"'l 1tJ ~ ni-.l LUUl'l'l n1'I-IU tfltl(;] 1'1 m rVl tfl LL 'Vl'W~1'W'l 'WU r:::'lll n 1 rLd'fl-.l "'11 n m'tl n 1 'll1'W 

n1rQmh~'1 (Keough and Downes 1982 il1'1(;]1].J Babcock and Mundy 1996) ~'1~flli1Ln!?ln1r 

~ CI.J L~ tJ 1?l'l!l'e)'Wu:::mT-.l dJ'W~l'W'l'Wm n u(;] n L'll-.l"'ll n(?'l'l!ltlU~U!) 'll Ufi!lltJl'W~ iJ mrfl'l Lm:::'tltl 1'1 r'l!?l L~'l 

L'll'W 'Viurh l'l'l!l'tl'Wu:::mT'I"llUI?l Alveopora japonica HL'lfl1L~tJ-.l 7 -I'lL].J-.l L~'il~w.Ju1nlr"'l'W~-.lr:::tJ:::'Cl-.l 

Lm:::LLfl:::~w.Ju1ruh:j
~ 

(Harii et al 2001) 'W'iln"'llmTu 'ilCU'l-l!li1 fl'll].JL~].J mruut'd'il'W'lJtl-.l].J'Cl~'jj
. 

(L'll'W. ~ . 

r11'1utf1~U) r')].J~'1 llm ru(;]:::n'flULL'Cl:::ll)J1rufil(;]'fl1l-11rUl'l'!lU!?l~'ll-.l (L-nU luL(;]rL"'l'WLLfl:::'W'il'll'W'ilT'll). .. 
LUUU"'lrortJ~lrfCI.J!?l'fl'el(;]nr'flI?l'lJt)-.ll'l'ltl'il'W1J:::mT'Ir:::t.J:::ifL-n'Wrl'W (Kushmaro et al 1997; Negri and 

Hayward 2000; Ward and Harrison 2000; Edmunds et al 2001) 

and Chan sang 1999) 
.. .. 

lL'lJ'lW.'l'flt.Juh'lcui1'lU1~-.l (Babcock and Mundy 1996) Utln"'llnu'W ud:::~'VlfiJl1'Vi'lltl-.lnlrfl'lLm:::LL'Cl::: 

~w.J'W1 n 1 r'lJ 'il'l l'l'l!ltl'Wu::: m T'I"'l :::iJu r:::~Vlfi!l1'Vi 'i;'l'l].J 1 n~uLri'illc}1TU m rn r:::~U"'ll n'i;'ll rLl-IcitJ'lu1fi rr].J"l! 1~ .. . 
L-n'W 'lllrLfliJ"'I1n coralline algae (Morse et al 1996; Heyward and Negri 1999) lUU~'W i'lif l'l'l!l'il'W 

u:::mT-.l Ll?lm'il'Vi1:::U:::mf-.ln~].J Acropora iJtl(;]1'1mr metamorphosis ~-.liu d~'ill~T1Jn1dm:::~U"'lln 
'i;'llm~].J neuropeptide -(GLWamide) (Iwao et al 2002) 

U'"l'1U'W 'I-I'ClltJU r:::L'Vl P\lc}1c;lllu'Wmr~'WvJ lL'W'lu:::mT-.lLvmtl1 rrEJnld~U~'UlhL1JU'fl1rrm 'Vi P\ Yil1iliJ 

m r~n'jj11fim r!ll!UI'Cll'l'l!l'il'Wu:::mT-.l d'l].Ji-.l~n'jj1~'il~ 'Cl LL'Cl:::U"'lroftJ L'l1'l 1 ~~'1 ~'Cl!?ltln1rL"'l1C1.JL~UL(;] 
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i,:jQ nlr~'4Ul~~'lti'flUU~nlf,:j1ur~UuLi~Nri'flU1111uU1ElU~n1uLL~'i'i,:jfirnJ'iIl&i~1l-Jlnl'li'lEl1unl1L~l-J 
tl[;1nr'fl!1l'll'fl,:jD~nlf,:j1~~-1;U 'flul,:jLrilml-J tlr;]nr'fl!1l'lJ'fl,:jD~nlf-11C})fu~VlfiYi~~lnnl:i'Lrl~'fluihEl~'lEl... 

ihElD::m f,:j niu i'iu~ LL ~~-1 fiTrl-J'ill &il~ L'ri U r~EI:: L'l~ l~ L~l-Il::~ l-Jlw.m ru lElD ::mf-1 Pocillopora 

damicornis :'l'lrHL'l~11unlr'fl'4Ul~Dr::l-Jlru 6 L~'flU (Raymundo et al 1999) LtlU~U i-1d' nlr 

tlUUl~ ~')ti'flutl~n1f-1LUDr::LVlPl cnuu1~':nl-Jl1'ii1Unlr~m~tlin'lfru::Vll,:j~'l~VlEl1 L 'riu ~mnn 1 r~-1. .~ 

Lnl::'lJ'fl.:)(;hei'flUD~mf,:j l-iy'fl ~m:tlnln~uLr;]~~U'fl\lr;]tlU~lnU~9EJ(;h,:j1 L'riU LL~-1 'tJru~1JlJ r;]::ntlU 

l-JflYl'tt ~1'fl Ull-Jl1-ii1unlrPln'ttl~lUnlr~U'WLLU,)D::nlf,:j L1JU~U (Harii et al 2001) ... 

nl rMn1:tl'li'l-1 L'l ~ l~U ::nlf,:jiJ m rD'i'i'fltJL'l1~ ;~uvruf1UD r::L Vl PitVlEl YiU~1 D::nl f,:j U1L'l ru 

til')hlEJ 9,:j~iVl'l1 ~1.lr iJ nlru f'itlm'II ~;~uvrufr::'\.dl\l L~'flu~l-IJnvruf~\lL~'flUYi ~1:tfllrtl-J (firrwfni 
mlJu 2543; "DLfl'Ylr rm:tl'YlfYiu LL~:: rlru:: 2550, 2552) 'lJru::~nUl-1'i1U!1l L'llU tl::nlf,:j!1l'flnm::~~l 

Pocillopora damicornis ~~1l-JlrClD'i'i'flEl~'lti'flUD::nlf-11c})r;]~'fl!1ltJ (uJYir Lrf'fl~EI LL~::rlru:: 2550, 

2552; Kuanui et al 2009) LL~::U~'1UU l~nnlmw.tUllUUnl:i'LYil::'lJmtJvrutfu::nlf,:jLLUU!lll'!mYiPlt!1lEl 

mrUl L'l1fl;~U-Wuf~l n firrl-J'Ul &il-J l'Vll m rDB~ufi LL~::tl'4Ul ~ ~'ltitlU1 ur~uULiEl,:juuu n (') rruYi 

1tJnl'1!~ti LL~::rtru:: 2552) ri'flU~~::U1D:;nlf,:j~,:jn'i'il'l~uniu~fi:i':i'l-J'ill~r;i'fllD i,:jd' Jllfl~'ill 

1'Ylm Pll~r;]f'Yll,:j'Yl ::;Lfl rlru:;~VlEJl Pll~ r;]f 9Vll~-1 mnrl-J~11VlmitJ L!1ltJn'i'il-Jnlr19tJ~'l1'Ylm LLU')D:;nl 1'1. . 

Lr1Nnlr'flU1mt-WUfimrl-Jyi"!liuLntl-1l-J191nYir:;n'ilC?11T ~l-JLIii~Yi:i':;L'YlYi1(;lUn'il~!1l1'1 ~ml-Jml-Jn'il. . . 
~l-I11 ('fIye ~ fi.) 1 Unl r~ n1:t119tJ c})lU "U ~nl f,:j LLfl :;~,:jiJ~1 r;]1ULLU'lD:;nl 1'1" 1u~u~ L1.h~mt.J'lJ'fl,:j 

LI"1:i''Inl:i' 'fIYi . ~fi. r'lW1U WU'ltJU'1!'illnl:i'~,:jrlnl-lYlLPI'tt'Yll'lLr'fl n'fl'lvlYiLr'fl t!1ltJiJL1:h~l-Ilm~'fl'Ylnu~'I 
~Cl1UlllYi'lJ'fl-1'Yl fYi El 1mu::nIf,:j'lJ'il-1D:i':;LVl PI r;]fl'fl !1l9U~1LLU'l'Yll-1~9 ::;'fl'4fn';LL~::;vru~u:;n1f'l 

nl:i'~n'ttl rt f'ld'Luun 1 :i'~n1:tlnlrV!!1l LLv!U~'lJ'fl,:ju:;n11'1 iElti 'flu~1'ilU:;nl1'1'llU1 (ilL~ n ~l-J191 n n 1 r 

~U-WUfLLUU'flll'!mYi PI~'Iv'il nlrfl'l Lnl::; 1 ~ lJ1Ufi:i':i'l-J'ill ~ tlUL1JUnl rU'Iirt'lll-J~ll-Jl rCl'1l'fl'lD::nl 1'1 r;]ll-J 

fir:i'l-J'ill~1u~u~~iJnl:i'V!!1lLLV!U~c})'ltJr;]UL'fl-1 :i',)l-J~'I LUUnlr&i!1lr;]ll-J ~~!?itl Lti'fl-1'lJ'fl'l-11UlJ~ 1 ~~n'lflnl:i' 

LD~tJULLD~-1'lJU1!1l Llfl::~ lU'lUUr::'ill nru::nIf'l 
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1 ) 

2) 

3) 

wuiliifn Hl 

LLU~..:J~lJ'')r,Hn')J' 'lJ'l.!1€?l 1 x 1 1n1n..:JLJ-J1M J''lJ-J 4 ~mu Ml1Ufl:; 3 LLUfl..:J l(PltJ 3 ~mi1LLJ'mu'W 

~ mi1L&1J-J ~H1'WmJ'~mnn1 nwulln Llfl:;TllnJ'1J''fl (Pl'lJ'fl..:Ju:;mf..:J 1:;'vI~1..:J L~'a'Wl?jfl1 flJ-J 2552 O..:J l~'a'W 

r1'WtJ1tJ'W 2553) UiLlri 1) 'vI1(Plt.J1'l (~..:J(;]:;i'Wlnn) 2) lm:;Ufl1'v1nn (ll'W'lu:;mf..:JtlnJ-J"l!1w) Ll~:; 3) Ln1:; 

Vi 1 n 111 Lfl J'1 :;\hu,'l:;u J':; lilmJ fl ru 1) 1 fl1 '!! 11 Yl tJ1 P11 ~ l'l rYl1..:JYl:; Lfl fI ru:;1 Yl t.J1 P11 ~ In f "! 'Ii1 'el..:J n HU 

J-J'l.n1YltJ1itJ 

.; 
~ 

wwm.Jn 1 'iFfn H1 

1 ) iXU~1'W'l'Wu:;mf..:J'IJ'W1j;Jl~ n~ i1 mH~..:J Ln1:;1mJ~..:J~1'-J1 HIUnn!)Hh~wli'ltJ~ltJ(;]1 1nJ''l9ij;J 

'lJ'W1€?llj;JtJfI'l1J-Jn1J1..:J~..:J~j;J fj'f'flJ-J~€?lmJ-Jn1n~UlmLfl:;U1:;lil'WTllnn1'fl€?l1'W 1 1'aUU (l~tl'W!?Ifl1f1J-J 2553.. . . 
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Ln'1::1o

1 

2} ~Vl(;11lJn1Tl~Ut(;1LL'CI~~(;1:nT'flVl'll'fl~u:::n1f~ l?l'fllti'fl~~1nn1T~m:t1tl~ 1 (l~'fl'U1PJ'CI1r\lJ 2552 t\~ 

l~'flWl'Umtl'U 2553) ~w'lrur'flUtJ~ 2 (l~'fl'Ut?J~1r\lJ 2553 n~l~'fl'Un'UtI1EJ'U 2554) 

3} ~(;lmlJn1rU~'flm"llfl'if~mf'Uf'll'fl~u::::n1f~~~n1'C1 2554 1'Uvf'U~ln1::::l(;11",iJ'fl 9~Wr(;l'l1'C1tir 

100"48'010 100"52'010 	 101'0"0"£ 

) e ' 

'Wljll9'1';l~:~8

lin".iin,

CJ lH .. n::,ilJ~ 

wmnJn'l~ 

n 

100"48'010 100"52'010 100"58"010 101'0"0"£ 

~u~ 1. 	 iU~Am:t11J1L'lruti1LIl'fli(;\i11J {,n1iVl'llflt!r T'llJ 4 jfu~ l~u.ri 141V1t11'l Ln1::::U'CI1",jjn 

Ln1::::U;nm'J'fl ua:::: Lm:::f'lT1lJ 
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m'iYlVlU YlU'i1U'J uU'i::"l11n'iu::mf.J 

"llnn1r~I1lIil1l-JU:;n1T'l"llUlc;1 L~n~vh n1r!.'l'Hn1:;huJlu~u~Pim:tl j'")l-J 1 j'ElUU (i'l LLl?iL~'tlU 

11j!.'l1f1l-J 2553 - nUrmJU 2554) 'VnJ~1 hJnn1j!.'l'lLn1:;"lI'El'lt;l'Jtl'tl'W.u:;n1T'l1C?l11ULLU!.'l'l~lj'l"lfl1'lj 

vT'lVll-Jc;1 (4 ~C11i1) 11,!'1i'J-l 4 L~'tl'W.u.m (i-llL!'iLitl'tlUj;]!.'lIf1l-J 2553 - l-Jmlf'll-J 2554) W~', -l"llmfu ~Un1j 

!.'l'Hn1:;"lI'El-lU:;n1T-lU1-l'llUI1l~nnlj~'l Ln1:;lmJ i'lLLl?iL~'ElULl-J1:tIElU 2554 d]'W.~Ul-J1 r?1-l LL~ C?l-llUj;]ln-l~ 

1 ;-l"llUll1l"ll'tl-lU::n1T'l~~-lLnj;] ru L'l~ltfUllM)'llu!?lln-l~ 2 n1j!.'l-lln1:;1.VllJ~Il-Jl j C1~'llnj;]~ulul~tlU 

rJl-JmY1'wl 2554 vT'liU 12 ~rJ!.'l ~rJ~~~Un1j~'lLn1::1u"lnlu~1~Llri u::n1f'l Porites sp. LL~:;lu~~iJ 
nlr!.'l-lLn1:;lV1l.il-Jln~qC?ll~LLri VllC?ltJI'l LL~:; Ln1:;f'lnl-J (r'Jl-J 6 ~f1~) w~"''l''llmfu hi~Un1j~'lLn1:;lC?l1 

"lUD'lL~'ElU~'l1:tlllf'll-J 2554 ~~Un1d~'lLn1:;vf'liu 4 ~rJ~ dJt!fMl~lV1ti~ViU~-lLn1:; 1 ~rJ~ 1ci1LLri 

u:;n1f'l Favites sp. ~VlII1ltJ1'J LL~:;~~fI1U~lr'J"lVllC?lEl1'Jcl' U-lfl'lUnn{]~f1'i.'l"IJ'tl-lu ::: n1f-l~nn1diN Ln1:; 

lV1l.i~'l~11l vf-lcl'hiViumd'i.'l-lLm:;1l-1l.ilI1l1 ~Lm:;Lj;]Il-1iJ'il LL~::: Ln1:;Mll-J 

~ll-1fumn~u ll'l'lJ'il'lU :::mf'lr::t.I::l-1'Ci''l mnN Ln I::: Ln!l'l"l1 nu::n 1 f'lEJ'liJ'lJU 1111 L~ n LL'Cl ::j::t.I::L'J'Cl1 

~ mflfi!lu~I'l iu mnU~fJULlU~'WII!l'l"llt!1I1l~-l1ti LLl?ln~h-l tlUl-J1mrn !lth'lLrn(;lll-J 'ViU~1 'fll?ln 1!l (1)'lJ!l'l 

lJ:;mf'lj::t.I ::l-1'Ci''lmn'l'lLm::n~h'i.'l(1)'Cl'lhil-J1nU:n fJm1uu::mf'l~l-11(1lm'J~'l1l.i'ViumjJ'el(?l1(?l1 "llnm1 

LnU~'f.ll;l'i'l1UL~itlt!tlt!t.mm 2554 (JU~ 2) 

m'iL6111rvw~::at;l'i1'i'aVI "11'a.J U'i::"l11n 'iu::mf-3 

m r&iI1l(;lIl-Jn1n&iu l(;1Ll1ltJfI,)I).Jn11'l~-l~ 111 LL'i!l:; 'fl(;lj1d'il C?l~::~ l-J "lI!l'lu :: m f'lvf'lVll-J 111 t?1'il Ln'il-l"l1 n " , 

~lr'J"lfl1'JjhnJ1ulu~Lnl:::flj1l-J i'l LllPh~'ElUI1j'i.'lIf'll-J 2554 'ViU~1 Ln'tlLilJ~Unlj~mfl~IU'lU~rJ'i.'lLL'i!l:: 

lfll'i'lU"lI'El'lu::mf'lvf'lVllJ(1)LL'i!l:::l(1lm'il.~tJiJfilfl'lfl(1)lumJfl'l~lj'Jr.Hl1'Jd ru iu~ Lm::L(;lll-1iJ'El Hl'l'Cl'll-J1" , 

..., I .... J do;! ..:oJ I

~rJ!.'l"ll'tl'lu:;nlN ~U'l1 t1:::n1J''l Porites, Pocil/opora LL'i.'l::; Acropora ~ulu 3 ~UV1~mfl LC?lElV1LL(;1~::: 

M'i!l1ti~u~l-11(1lm'J Lm:::Ll'lll-1iJ'El LL'i.'l:::Lm:::fo1nlJ I'Ill-J~Ir?1U 'Ilru:::~'Vln~n'i!l'ViU~Lm::u~Il-1~n (1U~ 4) 
" .q " ... 

~1l-1futl:::mf'lflrJ~L~ulULl(;]~::yfu~Pimfl1~LLri U:::mT-l Porites LL~::: Cyphastrea ~Lm:;LIil1V1iJ'fl (37 

Ll!.'l:: 23 Lf'lL~U) nuu:::mf'l Pocil/opora ~Lm:::u~IV1i1n (16 lfll'i.'lU) vf'lifu::mf-l Cyphastrea LUU 

tl::mf'l"lluVlL~m~'Viul'Uiu~l~mLLt?1i1f'l'Jll-J,n'l-J~-l (Ju~ 4) 

http:LnU~'f.ll;l'i'l1UL~itlt!tlt!t.mm
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kH"ftJ'tl(;ln nln&;tJLl'l~~~ l-J LL~~'tl(;lnd'f)t?l~ ~~ l-Jr;]'fl L~'flU.'lJ'f)·Hhnl f.:rvf-1'\.w t?l Lt~ ~'lJ'fl-1 LLr;]~:::~ 11 f'l 

LL~t?l-l1u.nJ~ 5 U~::: 6 l'lll-J~lc;ltJ 'tl(?]nWln~tJL(?]~:::~l-JLt?lm'U~fJ"ll'fl-1u:::n1f-1i-1Vla..Jt?liJl'h~-11u.iu.~ 
" " 

l.-tlt?lU1'J 'lJru:::~1u.iu.~~uiJLLu.'JLUl-J1lJLL(?]n(fh.Hlu. ~t.l~ 5A} L!P\fJ'tl(;lnnldL~tJLl'l~:::~l-J'lJ'fl-1LLr;]~:::~11~iJ 

I'll LLl'lnr;]l-1 nu.~"U'fl~ntJ"l!Ut?l LL~:::lfu~ i-1ci' nnU!l(?]ndil!p\~:::~mJ'fl-1u~mf-1 L!p\m'Jl-JiJl"il~!P\~-1 Lri'flL'Jl:ll 

l~l-J~U. (!t.l~ 6) 

cO tV J d I J..ddl 
r;Jl'il.:1'V1 1. ~11~'lJ'fl-1t.l:::md-1Yl'V'ltJl-Jnld~-1Lnl~1Vll-J1u.'V'Iu.Yl~mn 

~ .. 
'P.Jll1't'llJ fi 2554 't'lC]'Hll1fUJ 2554 


tJ'a1l.-tijn "~1(;lS11 L6I1~JJil flT1JJ tJ'a1~iln ~1(;l£l11 L6I1~3Jil flT1JJ 

1. Acropora sp. x 


2. Cyphastrea sp. xx 

3. Echinophora sp. x 


4. Favia sp. x x x 


5. Favites sp. x 


6. Fungia sp. x 


7. Galaxea sp. xx 

8. Goniastrea sp. x x 


9. Montipora sp. x 


10.Platygyra sp. x 


11 .Pocil/opora sp. x xx 

12.Porites sp. xxx xx xx xxx x xx 

13.Symphyl/ia sp. xxx 

r.i1U'lUu:::m1.:1 (~f'l~) 6 4 6 4 


,uneL~,,! ; 41U'lU'D~.:I "x" ut\~.:Iii.:l 41u1uutJ~.:It"1'l<l~l'fumT~.:ILm:::1\uj'D~.:Itl:;n11.:11uu[;j~::iu~~mn 

http:tl(?]nWln~tJL(?]~:::~l-JLt?lm'U~fJ"ll'fl-1u:::n1f-1i-1Vla..Jt?liJl'h~-11u.iu
http:LL~t?l-l1u.nJ
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fPJ1l1~ufi 2554 VHl1:t1l1fUJ 2554 

tl~1",iIn mriUI1'l LIil1"',J'rl fl'i1l1 tla1",iIn "'1~tl11 L(;11"',J'rl fl'i1l1 

1. Acropora sp. 1.5 

2. Cyphastrea sp. 2.5 

3. Echinophora sp. 1.7 

4. Favia sp. 1.8 0.7 2.2 

5. Favites sp. 3.8 

6. Fungia sp. 2.8 

7. Galaxea sp. 4.9 

8. Goniastrea sp. 6.0 1.4 

9. Montipora sp. 2.1 

1O.Platygyra sp. 1.8 

11.Pocillopora sp. 3.5 3.6 

12 .Porites sp. 3.2 2.3 1.5 3.4 1.0 2.7 

13.Symphyllia sp. 3.2 

• OUll-mu,j - YiQ'M1l1fU.I 2554 • 't'uloo1fu.I - nutntlu 2554, 
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A: tJ:n1i'~~n\lm ("!OOf!'l) B: A croporo sf" . .. ......,,10 .1IM....... 11] 
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o~·~ 

t:, 
c: Cyphas~ <p. 
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F: FJVites <p . 
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OU'l"'Clt'n8fn 

n n 
0: Porites SJO'. 

'" .~~ 
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.... ...... 

0 : E(h ;"opho rJ <p. 

a 
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humilis, 

A. millepora ll~:; A. nasuta U1L'm..!ll'W'ln'WI"I~Wm:;lj;]1~iJ'fl 91'W'l'W 8, 20 ll~~ 2 l~l~il j;]1l-J~1c;iu 

'ViU11 tJ~mT,nf\l~l-J ~~~~j;]1l-J11 m1tJ~'fl£J l'l!'i'l'i'l~U~'W~ llflEJ'II'"l-l L 'l'i'l1m~tJ~T)EJ l'l!'i'l~~U~'Wlfl'W~ ~m'i'll1 

lLU-l'fl'flnLU'W 2 'li'N ~:;~11-l~1-lllj'l-J 6 -- 7 ~1 (26 - 27 l-J nnfll-J 2554) ll'i'l~~1-l~"'W 8 - 9 ~1 (11 - 12 

nl-Jll1~ufi 2554) vf'ltl tl:;mT'I A. humilis LyhJu ~tl~'flm'l!'i'l;~u~'Wlflu'li'l'l~«'1 (j;]1n\l~ 3 LLf1:; j'tJ~. . ~ 

7A) 

.. 
millepora l-J 

J ~ 
LL"iaJ 1 - 15 fi1 "n'l.l 1 - 15 fl1 

(21 aJ.l"I. - 3 n.~. 2554) (4 - 18 n.~. 2554) 
" 

A. humilis 
,

~U8-9 ~1 (11-12 n.'Vi. 2554) 
" 

A. millepora Ll1aJ 6-7 ~1 (26-27 l-J . f1. 2554) 
, 

~u 9 ~1 (12 n .'Vi. 2554) 
" 

A. nasuta llj'l-J 6 ~1 (26 l-J.~ . 2554) 
, 

~u 9 ~1 (12 n.'Vi. 2554) 
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!t1~ 7. tl(;lJ1mrufiT)m'l!flfI~ul'f'Uf,!T)'1~1'U'l'U~j'\~flihJ::;n11'1~iR~(;I1J.Jl'Utl~n1f1 2554 (A) lL~~tllnn 

mru!)~'Ufi'!tJ.:1 L'l!flfI~U't;'U~;'1 nfi1'l1'U1:::uUL"Yn::;~n (8) 
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~Ulri'fl.:)"1 n'fl .ru 'I-I1ll'i'll'fl.:)Jlll,I'VrU~'flI'll(;l;;\U ll~ :;~u~1n~ l~t.J.:)~.:) ~':);;-Uf;':)... LL~ ~UU 2553 Ll~:;... 

~.:)~ ~ n~ 1,:) L~'flUW ~1:tIII fl:I-J'lJ'fl':)U l~m riu ~~.:) t:J ~1illn~un n!J m nuu:;n1 TWltl n'lJl'l fl f~1'I-I'1i~Ln ~~"u 
Hi~J t:J ~ ~tlLritl':) 1 iI riu IIU'lU:; n 1 T~ Ll~:;U:;m T~t~m'l:I-JLuiU~ ~ n1:tl L'Ii uriU u:;m T~ ~Hid']ulu~ Pi n1:tl 

a v ''i' • 1 ~ nI 1 '1 J .J , .J1"'1 co .."" v .. .d 0 .:1' 
Ll~:;lnU(;l'ltlm.:) L~m'UW1:; u:;n1H~'lU ""lJ UWUVl(;lI'11 Vl "ll UmnmJl"J!rI~t'lUWU~l'Vi'flUl:I-J1LW1:;)1n 

1u:r:;uu lWl:;~n l~'fl m n'Vi 1:;"Il m~J'VrU~u:;m T':) llUU'fl1 ~t.J LW PI LL~ :;nl:rPi n1:tl~{t.JlU~IU~I.:)1 'lI'fl~ 

U:;mT':) T:;£J:;i£JtltlUl~TUI"l'lI:I-J l~t.J'I-Ilt.JLUUU1':) ~'lU 'I-I'1'fli':)'I-I:I-J~ ~.:) lUU~1 m (;l~1 f'lru~l111ili'lr:lilU , w 

u:;mT':)~l11nlT~':)Lm:;hniuT:;~I~~m~ 2554 wuhimmXn Ll~:;'ViUl'Wt.J'I 2 l~'flU (rPJlll'iU€ll~:; 

'Vi~1:tll1fll-J 2554) lUTilUU (~rllfl:I-J 2553 0,:) riummJ. 2554) 'flril.:)hii(;lI:I-J 1u'li'l':)L'Jfll~.:)mh'l tJ'Ifl':) 

unn!Ju:;n1f':)VI~lt.J~l1fl~~nl:r~':)Lnl:;1'1-1l-i1UYrU~ '1-11~m'J Ln1:;lmlUJiI ll~:;Lm:;flnl-J (6, 4 ll~:; 6 

~11~ (;l1l-J~l~U) 'lIru:;~WUl'Wt.J'I 1 ~11~ (Porites sp.) ~ln1:;Ufll'1-1nn ~'1Ml~fl~'fl.:)riUfl'lI:I-JVI~ln'l-l~I£J 

'lJ'fl':)t'\ l1~u:;mT.:)1uLL~fl:;lu~ ~ nu:r:;mT'I-Iri.:) m:r~ll-i~lmn1WumT~':) Lm:;1'I-Il-i'lltl~ i'ltlilUU :;mT.:)1u 

L~tlU~U ill" lritl~:l-Jl"l n i'l'iiiluu:;n1f'l~~':) Lm:;1Vll-it~t.Jun~~'lIUl ~~ L~ n Llfl:;~i1U~I.:)m nlum:r 

l':)Ln(;l t~m'Uwl:;1ut'\Il1WfiT:r:I-J"llI~ "um:;i,:)lJmn~ut(;ll~1uT:;~u'I-Iri.:) ~':)"lnmTWui'l'il'fluu:;mT':) 

~fl':)Lm:;1V1l-i1un1T~n1:tlflf'lif ~'lulmU~'lIU1~ (fl'Jll-Jn~l':)~':)~~) mnnrh 1 L'llU~l:I-J(;lT ~':)LUU'lIUI~~
w " • 

~lmTfI~l LLuni'tl1fll~lUd:;~uVlriwrluriu LLfl:;~ ~1 f'lfIJ m"lUUt:J fll-J 1"1 n m :r(;llt.J t~£J ~~IV1'1'fl (;l:;n'flU ~ 

Unfl~l-J'iufI:I-J 

~lV1Tum T~ ~~'fli(;lnmn~ut(;l~ :;~mL~:;i(;lJl:r'fl ~ ~'fllri'fl':)"1 n n1 T~ n1:tl1uu 2553 (tK.:) ll~ 
.,. v 1 J .J .,.""," .1" ".J'"'"1 '4

L~'flUnumt.Ju 2552) UWUVll~:I-J 3 WUVl ('I-II~m'J Lm:;ufll'1-1:I-Jn LLfl:;Ln1:;Lm'l-l:I-JiI) LL~:; 'ViUVl VI:I-J 1 

lu~ (ln1:;flTll-J) 'lItl'ln1:r~n1:tIFlf'lif (tK':)ll~L~'fluriumt.Ju 2553) WU11 u:;nlT.:)~~;~(;l~,:)l11n1:r 

~~(;l1l-J1uu~ 2 ~'Ju1w;ulJn1n~ut(;l~:;~:I-J~~'1;;-U 'lIru:;~i(;lT1T'fl~lJlLU'J tU:l-Jfl ~fmntll'lflll~:I-J;;-U VI'1i1 
w ... 

m" (;ll£Ji':)'I-Il-J ~1u~~ ~ ~.:) m" lUUt:J~ ~tllri'fl':)91 nun n!J mmlu:;m T':)'W'fl n'lll'l L'IlUl~t.J'JriU u:;nlT':) 

U1':)~ l1fl L'liU Acropora sp. ;.:) Luuu:;m f':)~lJ Fl'J I:I-JVlUVlIU~tln1 nU~UUlLU~':)'lI'fl':)~Il1W II'J1?I~tl:I-Jl~~1 

~ll-i'Viuu:::mf.:)t'll1fl~':) n~I'J1u:r:;t.J:::imi'elu1~11uYru~ LllJ LL~U'elt.J 

" " J.J.d.J .1'" '" • 1 v "'"1" ~ILn1:;l(;lIV1l-J'elll~'J WUVltlU l1JU ln1:::urll'l~:l-Jn Lm:;ll~:I-J~IT (Vll~lVlt.JU) ll~::: l"llIV1:I-J19'il u:::mNVl "llluU 

yj'elLll-ivru~~'lu1'1-1'1il~fm.Jfl m:::VlU ln~f'I'll:I-J l~UVllt.J VI'1'il (;lIU ~.:)ll-it'lI:I-JI:rrlliiuL'l!tHf~u'iuV~ 

http:Vll~lVlt.JU
http:tK':)ll~L~'fluriumt.Ju
http:L~'flUnumt.Ju
http:n1:tl~{t.Jl
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~ll-1fuYrti~Lm:: L(;]ll-1iimrti 5'1 f"I'Iiltf"lt~uviflLLl-i~tifiJ::mf'l41ti1til-lii'l LLl9iLiifl LuhllJ L VltJU nuiJ~&Jlti 

lJ1 uu rhil41ti1tiLfiLf'lU~flllJ1rtl~Vl(;]llJ LL~::dlu L'l!~i~U'rrtilf1~1l-ilJ1 m1n r'llJ ~'1 -e)(;lnmriJ!jfltifi 

'lIfl'lmr~n1l'liJif~iJrhiJr:;lJlru 'hltlfl:; 80 l'UiJ::mf'l A. humilis l-I1'tl A. millepora UUr)l~lnrhiJ~ 

&JltilJ1~iI rhlJ1 nnr)l 'hltlf'l:: 90 ;'1'tl19U'IU'tl n ~'1 m r~iJ::m f'll'UfirnJ'lI 1 ~5'1 1"1'1 flllJlnl'lltJ1tJvr'Ufi1.~, 

fir:i'lJ~n~ 
~ 

~11'U. 2543. mr~uvr'UfLLUU'tll~mVH'1'l1'1l'lu::mf'l"llUVl Acropora hyacinthus L'U'e1111vltJ. 

11Ullr19tJlJl-Il1VltJ1'ifmllJfilUl-I'I3 (2): 96-119. 

"llLf'lVlr 	 fmj"lVlf~6, r,mu~ 1tJn1ru9U LLf'l:: ~"ll'Ul 'l!1u'l!6. 2550. nln~l::"lJmtJvrtilriJ:;nlf'lLLf'l::nlr
~ , 	 , 

~'U~ll'U'JiJ::mf'l ~'JtJmr~uvr'UfLluumP1'mm'1-1 : ~~ n1f'liJ~'1lm'llf'l~~uvr'Uf'll'1l'liJ::nlf'l LL~'1 

iJr::LtJ"lIULLVlurilJU1"l1'U. mriJr::'lllJ1'l!lnlriJr:;41U flf'l~ 3 'lllnlJflru::iJ!j~'11'U1Vlmn1r 

'fl~.~fi., 31 l?Jf'llf1lJ - 2 ~~~9nltJ'U 2550, 'W'Wfi,nru"finlJ'll1~fjVlmLnl::llf'l::Vl::lfl1VltJ -ellLl1'fl 

i(;l\.lu {'1WJVl'llfll.j1. UU1127-134. 

'llLflVlr 	fmnVlf~6, 'Jrru~ 1tJn1t1.J9U LLfl:::; ~"lItil 'll'JU'll6. 2552. nln~l:::;'IlmtJvr'UfiJ::nlf'lLLf'l:::;n1r 

~'U~Ll'U'JiJ:;mf'l ~1tJmr~'lJvr'UfiLLuum~tJ L~ ~-3 : n'lriJ'i'i'fltJ l 'llfl~~u~'Ufi'IJ'fl'liJ:;nl f'l L'Ill n'Jl'1"'. 	 , 

Acropora spp. U1L'J ruul-i Lnl:;LL~ lJ~l rLLfl :;in1l'ru:;'lI'fl'll"ll~~~uvr'Ufir:;£J:;rifl'ULL~:;l-li'lnlr'" , 

iJ'i'i'1ltJ'1l'1ln~lJ'Jmh L'fln~lriJr:;'lllJ16Jlln'lr Vlf~tJ1m1VltJ : cT'Ufl1C\lUl-iLti"il'U1VltJ. nlriJr:;"lIlJ 
'U " 	 'll d.9 " 

1'111 nlriJr:::;"hiJ flf'l~ 4 "lIlJrlJfI ru:;iJ!ju1i'l1'U1VltJ1mr 'tl~. ~fi. 20 - 22 I1jfllrllJ 2552. ~1ti 

i(;]t)lUV'll'lllLllm {'1WJVl'llflU1. '\o\'l'll 202-210., 

u,;xm Lrf'tl~tJ, ~"ll'Ul 'II'J U'll 6, 'IILflVlr fmnVlf~rJ LLfl:; 'Jrru~ 1tJnltI.J9U. 2550. nln~l:;'lImtJvr'Uf 
U:::;n1f'lLLfl:;nlr~'U~ Ll'U'Ju:;n1f'l~'JtJnlr~uvr'UfiLLuum~m~~ - 2: '!i'J'IL'J'CIln1ru'i'i'fltJl?l'"J'Ei'fl'U" , 

u::nlf'lVl'flnm:;l-I~l Poci/lopora damicornis (Linnaeus, 1758) U1L'JruU~Lnl::LLfllJ~lr 

{'1WJVl'llfl1.j1. L'1lnfllrur::'lllJ16Jllnlr Vlf~mm1VltJ: ur::LtJ'IIULLVlLLrimn'll'U. mriJr::'lllJ 

1'11lmrur::r.hiJ rlf'l~ 3 "lllJrlJrlru:;U!ju1i'l1'U1VltJ1mr '1l~.flfi., 31 l?Jf'llrllJ - 2 ~~~9mtJti 

2550, 'W'Wfi,nru"firrlJ'II1WjVltJ1Lnl::LLfl::Vl::Lfl1VltJ ~lUl'1li(;]\:Iu {'1WJVl'llfll.jl l-IUl 135-140. 

http:1WJVl'llfll.jl
http:1WJVl'llfl1.j1
http:1WJVl'llfll.j1
http:i(;l\.lu
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Ln"tl\1tJ, ~"l!Ul "l!':lU"l!!J LL'i:'l~ ':l:i'(UVi 1tJnlC1J9U. 2552. nlTLVil~'lJt.I1tJl4'UlhJ~mT--1U'i:'l~nlTvtUv1.. ill _ 	 qJ 

LLU':lU~mT--1~':ltJnl T~ul4'ufLLUUtl1~mVip! - 4: tr(;lnmTu1.'i'tlmL~~l4'WJUl nlT'lltl--1 (;]':l!l'tlU 

U~mT--1Vl'tlnn::",ih Pocillopora damicomis (Linnaeus, 1758) U1L':lru"'*nl~Lb~l-J~lT 9--1W)Vl 

"ll~'I.rf. Ltln~lTuT::'lll-J":J"lllnlT YlTVit.l1mLvIt.l : ~u~1tlhnnUJ1U1YltJ . nlTUT::'lll-J":J"l!lnlT 

UT:::~ltl rlf--1~ 4 'lll-JTl-Jrlru:::Uljull--11U":JYlt.l1nlT tlVi.~D . 20 - 22 (;j'i:'l11"ll-J 2552. ~':lUl(WrLtJVl 
""'" "'!IV q " L'TllL'Ilt.l':l "N"'':l!1l''llI.'l1.jT. "'Ul 211-218. 

':lTruVi 1tJmru9u, ~"lIUl "ll':lU'll!J, il'i:'lYlr TmnV1TVi!J LL'i:'l::: U~ViT Ln"'il\1tJ. 2552 . n1dLYll~'llt.l1iJl4'ufi 
IV III 	 cJ.9 q III 

u:::mT--1LLUUtl1~mVip!, UV1~ 5. 1u: Uftl1 Yl'tl--1LLtll-J (unrulfimr). nlTvtUv1LLU':lu:::mT--1LU 
" 

ur:::LYlP11YliJ. 9VlYll-JVi1VltJ ~ tllUU19t1LL'i:'l:::l4'WJU1V1TYlt.l1 mV11--1Yl:::l~ 'llliJC1--1V1:::LI.'l LL~:::th'lfliJ 

L~U. ih--1iiU~':lU~l nVl L1~c;l 'iltlv1L~V1 9--1",iVlmn(;l. \-1\11 41-44. , " 

Adjeroud M. and Tsuchiya M. 1999. Genetic variation and clonal structure in the scleractinian 

and Pocil/opora damicornis in the Ryukyu Archipilago, Southern Japan . Coral Reefs 

134:406-409 

Babcock R and Mundy C. 1996. Coral recruitment : Consequences of settlement choice for 

early growth and survivorship in two scleractinians. J Exp Mar Bioi Ecol 206: 179- 201. 

Babcock RC and Heyward AJ. 1986. Larval development of certain gamete-spawning 

scleractinian corals. Coral Reefs 5: 111-116. 

Carlon DB. 2002. Production and supply of larvae as determinants of zonation in brooding 

tropical coral. J Exp Mar Bioi Ecol 268: 33-46. 

Edmunds PJ, Gates RD and Gleason DF. 2001. The biology of larvae from the reef coral Porites 

astreoides, and their response to temperature disturbances. Mar Bioi 139: 981 - 989. 

Fautin DG. 2002. Reproduction of cnidaria. Can J Zool 80: 1735-1745. 

Fukami 	H, Omori M, Shimoike K, Hayashibara T and Hatta M. 2003. Ecological and genetic 

aspects of reproductive isolation by different spawning time in Acropora coral. Mar Bioi 

142: 679-684 . 

Hani S, Omori M, Yamakawa H and Koike Y. 2001. Sexual reproduction and larval settlement of 

the zooxanthellae coral Alveopora japonica Eguchi at high latitudes. Coral Reefs 20: 19

23. 

Heyward AJ and Negri AP. 1999. Natural inducers for coral larval metamorphosis. Coral Reefs 

18: 273-279. 

http:tllUU19t1LL'i:'l:::l4'WJU1V1TYlt.l1
http:N"'':l!1l''llI.'l1.jT
http:ll~'I.rf
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f1~lJf11'l1 ~tI~11V1tJ1u,'l.J1U~fll'r-3 Illf11'!111V1t11f'11,,~1V11-3V1 ~L" 

~Wl"-3mrulJVll1V1t11"tI 254 (l'U'I.J'Viun1.VI UYllJ"1'U m-3L'Vl'Vii 10330 
, 	 tJ 1 , 

IV1'l~'VivHja~a: 086 610 1610 
'i ~OJ 

02 218 5387 (milJl~tli), 02 218 5394 (li'lnl'lmf11'!11i)L'Vl'li'lYi'Vl : . 	 . 
L'Vl'l"l'l : 02218 5387 (milJl~tli), 02 255 0780 (li'ln1'lmf11'!11i). 	 . 
E-maiL: suchana.C@chuLa.ac.th 

5. 	 U'l~1~f11'l~f1~1 

2531: B.Fish.Sc. (Fjshin~ Tech. En~.) Tokyo University of Fisheries, JAPAN 

2533: M.Fish.Sc. (Aqua. Biosci.)Tokyo University of Fisheries, JAPAN 

2536: Ph.D. (Fish. Sci.) Tokyo University of Fisheries, JAPAN 

6. 	 "1'1l11'1hf111~:wm1lJ'lhu1ru~LI'1~ (LLVln~1-3~1f11WJf111~n~1)
~ , 

DL11'11Vltl1Vl1Wl~L" LVl1~'IItI1t1~u4u~nTr;j IIl'llUI'11"Vl1u."~LVl1~L~tI;J~VllJ1 

7. 	 th~"um'lcl~L~tI1ifa'lflun1'lU~Vll'l..:n'I.Jl~tlvt.:Jmtllu u.m~mmJaf1U'l~LVI f'1 

7.1 	 ~1V1tillf1'l-3m'l1~tI 

1) f111lJVI"lflVl "1 tI'II a-3U~f11~;j u.,,~~,lij:nl VllUU,'l.J1U~n1~-3 VlJ.iLf11 :::Vl~L"1Vltl If! 'l-3f111 
" 

a'U~fl';~'Uli f1'i 'llJYi'!ltl'UL U8-3lJ1" 1flYi 'l~'l1'!l~l~i u,,,:: VlU1 mJru'!llfl1'li:l-3 f!HIJ ~Lf'1 ~ 
• • 	 v 

'Vl1-3L18 f1a-3~'ViL1a (2544-2552) 

2) fl1 'l(;l ;jLfl1::'11 a-3 ~1 aa'Uu ::f11~-3 L~ afl1'l~'l.JvJ u,tl1U::fll-r-3 li'l 'llJ'!I1 ~ Lf1 'l-3 fl1 'l€)'I.J-r fl'\1" 	 . 
~Ulim1lJ-n'!ltl'I.JLua-3lJ1 'llfl""'l::'ll'!1vi1~i u,(;I:: VlU1 tlUru'!llfl1 'l"-3f1'lllJ-n Li'llofVll-3 L1a 

• 	 v 

fla.:J~'ViL1a (2546-2552) 

3) :n1iVltllLda-3~'U'IIa-3n"i:J-3VllLf1'l-3n1'la'lJ~m1~Ulim'llJV;'!Itl'I.JL~a-3lJ1'llfl""'l::'l1'!1~1~. 	 . 
i LL(;I:: V1Ult1UCY'll1n1'l"-3f1'lllJ-nll'I'liVll-3L1a mH~'ViL1a (2546-2552) 

4 0 aJ .... ~ ., X.J_ 4 I.J dVodl 

4) 	 fl1'l f'lfllof1 u.(;I::fl TY1'lJ~ VI'!l'I.Jfj run 1.." "-3 U,1 VI" alJ'lJa WI 'lJ'Vl'ViLi'I'lil'Vi afll'lVla-3LVW1V1 tI;j tlU 

VlJ.iLfl1~ifl;jLUl::vf'I.J~L~alJltl-3 'l:m::~ 2 - 'Vl~Wtl1mtl:::fll~-3 a-3rlfl1'lU~Vll'lfl1'l~~Ul
.,'" " . , 

V'l'UV;-nU'I'liLY4afll':i,;a;JLV;tna81-lfl;j 8U (2549-2550) 

5) 	 fll1lJVl(;llflVlmti Ll(;l::fl1'lfl'l:::'llt1'11 a-3n(;li:J-3'\1l1U~L1ruaVltll'ULLvi-3'!11 ~Vll~'!J'UalJ - '\IlJ.i. 	 " 
Lfll~VI:::L(;I1~ <5'-lVll VlUfI':if'11li1'll1':il'!l Lfl'l-lfll'l~ru'U1a-l rlfl11lJ1U,(;I:::Pifl'li1'I.JLtlU1 tI fl1 'l 

" 
~Vlm'lVl1'Vitl1m:n1mYil'Uth:::L'Vli'llV1t1 (2549-2550) 

http:Ulim1lJ-n'!ltl'I.JL
http:M.Fish.Sc
http:B.Fish.Sc
mailto:suchana.C@chuLa.ac.th
http:l'U'I.J'Viun1.VI
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6) 	 nT:ilVll~L~£mJ::fl1'r.:JL'IIln·:n~ Acropora spp. 1~£JnTH.Ji.'1lJLViEJlJlu1::uuL~EJ.:JU'UUfl 
• 	 L~ an l':i~'Uvlu'Ulu~n11'1 l'I'UU~.:JLi.'11lJm11:ij£JllJiliimfHm~£J'IIa.:Jml'mhmV1~ L~a 

., v 'U 	 ,. v 

mlPim~l~'Ui.'1.:J ru ~W1Gl.:JmM.JV111'V1EJ1~fJ (2550-2551)" . 
7) 	 ~.:I~:g1?l~el1",£Ja£i·hlJf1'UllJUV1~.:J'VIuhvl~LfI Lnl~vi11~ :ij.:J'VI1V1'UR11'11011lJ11'11 

" 	 v 

(2551-2552) 

8) ~.:J ~:g11>l~al",ml fi ~llJli'u Ii'flU-3'V11U1 L 1 ru'VI:W Lf11 ~'V1 ~ La1~ :ij-3'V11,n11TMn 401;1ua:: 
,. 	 "U .. dJ 

'UR1I'1~li1'llJ11'1l 1fl1.:Jnww~lJla.:JAft 11lJ~Ua~Pin'l=nlJhJU1£Jn1'l:ijVI f11'i'VI1V1EJlf1'l 
" 

:glmVil'U'\.h~L'VI1'11'V1EJ (2551-2552) 

9) 	 ftl1lJ'Vlfll n'Vlfl lEJ'II a.:Ju ~m1.:Jua::f111lJ alJ~'Uth ::'Vll1.:1~ ·:dHjl~L'llU 'U1U:: mf.:J U 1L1 ill 

'Vl:WLm::u.i;1lJi;111 ellLil aa?liiu :ij.:l'VllV!'tI aU1 'VI'lli;1,rui;1'U'Um'il :ij£J~In1ft'i.:J f111 a'Ufn~ v 	 ........ 


~lJ'5fl'i'llJ-n'llalJLUemJ1':illflVi1::'il'1lljh1i-'Mla.:JmrulJV111'V1EJ1~fJ (2553). 	 . 

10) 	FI11lJ'VIa 1n'Vl al fJ'II 8.:JU:: mf.:lua::FI11lJalJ ~'Ulh::'Vll1.:J~.:Jii:a11>l1'llU 'U1U:: m f.:J u~ L 1 ill 

'Vl:WLm~Ui;1lJi;111 tllLilaal>liiu :ij-3'Vlll'1'1lau1: 2- nWVIVlU'Vl'U,)l'llllJU'i::'Il1m'l.l::mf.:J" 	 . 
Lft 'l.:Jn l'la 'Uff)'\;~'llon 'l1lJ-n'll a'll L ~a '1m~1 n'Vl 'l::11'11~1~' -':ilWl a.:J m rulJV111V1 fJ l~t'J. . 	 . 
(2554) 

11) f11'J L~UL~LL!;l~a?l11'iaVil'Uu. 'Ul'1.l::n If.:Jli'l'llJ'!11~'tIa'lu::f11f.:Jmvi'~lfln l'lt:.Ji;1lJLVifJlJ1'll 

'J:: U u L~fJ.:JU 'U U n LR 'l.:l n 1 'la'U1n';~'Uo n 'l 'JlJ -n 'II a'll L~ tJ.:JlJ 1 ':ill n Vi'l ~ 'Jl 'II ill~ , . . 
'i)W1Gl.:JmrulJ'VI11VlEJ1~£J (2554) 

12) Transplantation of coral larvae settlement in the upper Gulf of Thailand. 

Project AWARE Foundation, AUSTRALIA (2549) 

13) 	Culture of staghorn coral Acropora spp. on land-based rearing system as a 

tool for coral restoration and conservation. Project AWARE Foundation, 

AUSTRALIA (2551) 

7.2 

1) 	 '!1LfI'VI1 ff)'\~n'VIf'Wu l'HU'W l£Jfll(uvU U!;l:: i;1'1l'Ul 'l1l'U'IlEl. 2550. f11'JLVil::'!lEJ1t1~'Ut5 
v • 	 • 

U::f11f.:JLL!;l::m'J~lJ'rlulnU::f11f'l~1t1f111~U~'Utjuuua1",m'VlI'1-1: f1l'1m!;l'l.lciam'!1m~
" 	 .. -I ,. 

~Uw'Ulj'!la.:l'l.l::m1.:JU~'I'\J1.:J'IlUV'lU1LlillV1:Wlm::Ui;1lJ i.'11'l :ij.:J'Vl1VI 'lmu~ . Lani;11'l'l.l1::'l1lJ 
.. 	 u .... 

1'1l1f11'l 'VI1'Vlmml'VlfJ : U1::LfJ'tIuu.liunlJ'Vll'lflJ. m1'1.h::,!!lJl'lflnl'l'l.l'l~,)lU Rr.:J~ 3 

'IlmlJftru::'I.l!iU~.:Jl'lll'V1mm'l tJ'Vl .i;1o., 31 l'lalftlJ - 2 'Vlql'1~mtl'll 2550, YiVili.ti'ruofi 

li'l'llJ'Ill~l'Vl£J1Lm::LLa~'Vl::Lal'V1t1 el1Lila 

2) 	 'I.l~'Vl'l l~mj'tI i;1'1l'Ul 'IllU'lfEl 'lfLa'VI'l fmnVlf'WEl UfI~ l'lill'W lt1f11(uvu. 2550. m'l 
od .... 	 " 

L'Wl~'lIt11t1~'U6U~m1.:Jua::m)~'llnu.'Ul'1.l~mf.:J~lfJm1~U~'ll6UUUa1",mViI'1 - 2:. " 	 . 
-dl.:JLlalf)11UcielfJilela'll'I.l~mf.,']V'lanm~'Vl~1 Pocillopora damicomis (Linnaeus, 

1758) u1LlruV1:WLm~u.i;1lJi;11'J :ij.:JV11V'1'1lau1. Lani.'11'l'l.l'l::'lflJl'111m'l 'Vlf'WfJlml'VlfJ : " 	 .. 
U'ldfJ'IlULLliurilJ'VI1'!l'U. f111'1.h::'l!lJl'!l1f111U'l::')lU ft~.,']~ 3 '!llJ1lJfUU~'I.l!illi1.:11'U 
l'Vltl1f11) tJ'W.i.'1o., 31 l'lfllRlJ - 2 ytql'1~f)1fJ'll 2550, ViVio.ti'ru'fitJ11lJ'!l1~1'VlfJ1Lnl~ 

U~~Vl~L~l'V1fJ ehLilmr~ii'\.J :ij.:J'VI1~'lf~'41. 'Vl'Ul 135-140. 
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3) 	 fllJ~~'U5 ~fl'l-trul1'iruVl lfJfl1ru~u LL~~ a"ll'Ul '!I')U'!Ifl. 2550. ~"IiHil~1'ULL'U1 
~ . 

t1~fl1-r"lU~l1ru~ujLfl1~LLalJal'l
~ 

alLm)~l1lihJ :5'''Iwr~'!I~U~ - 5: fI,)llJ~lJ~'Uih~vr:ll"1. 
'ltlVl'l'lU~fl1-r"lvtt-ULtJ'U~'UmtrfJ/i'u'!lu~um. Laflal'lU'j~'!IlJl'111fl1'j 'VI-rVlfJlm1vm . 
~ .' 
U'j~LfJ'IIULLvlLLnmn'll'U. fl1'jU'j~,,!lJl'!11fl1'itl'l~'il'1u f'lf"I~ 3 'IImlJf'lru::t1BU'1i-l1'U 

lVlfJlfl1'l HW.all., 31 ~~1f'1lJ - 2 'Wqf'l'5fl1m.l 2550, -nnllfirucrlll'i'ilJ'II1~lVlfJ1Lfl1~ 

LL~~'VI~L~lVltJ a1Ula~~i1u :5'''I'l,rr~'!I~'4~. 'VIUl 141-148. 

4) 	 "lIl(;1'V1'i 1fl'l-tlVl-rYlfl ,)'iruVl lmnru~u LL(;I~ a'll'Ul '!I1U'!Ifl. 2552. fl1'iLVll~'lJfJ1fJ~'U5 
~ . 	 . 

t1~fll-r"ILL~~fl1'i~'Uv4LL'U')t1~fll-r"l~1tJ fl1'i~m''U5LLuuml'lmvcl'l-3: fl1'iU "vm~ml 
~ . 

~u~'U~"lIa"ltl~fl1-r"lL'lJlm1"1 Acropora spp. U~L')ru'VI~Lfll~LLalJal'jLL(;I~afl'\iru::'(JeJ-l 

L'!I (;I~ ~U~'U5'i ~fJ ~n fl'U LL(;I~'VI~"I fl1 'jU"eJ fJ fleJ mllJ ')"J1. LeJfl al'iU 'l::'lJlJl '111 fll 'i. 	 .~ 

'VI1VCfJ1fl1lVltJ : cT'Ualm'VIlJ 1'U~1'U1vm. fl1'lU'j~'IIlJl'111fl1'iU'i:::51tJ flf-l~ 4 'IImlJ 
~ ~ . 

f1ru::uBllii"l1'U1VlfJ1fl1'i avc.all. 20 - 22 ~mfllJ 2552. a')'U~~'iLUVlL'(J1L~fJ1 ~"I'VI1~ 

"lI(;1'4~. 'VIUl 202-210. 

5) U3jVl'i L~eJ~fJ ~'1l'Ul '1l1U'U~ LL(;1~ THUVI itJfllt\J~U. 2552. fll'HVll::'(JfJ1tJ~'U~ 
U~fl l'r.m(1~fl1'j~'UyJLL'U1tJ~fl11.:j~1fJfll'j~U~'Ul:f LLUUeJll'1ElLVlI"1 - 4 : ej\;rn fl1'iU~mJ" 	 . 
LL(1::~?lJ'Ulfl1'i'IJfl-:J~')aa'UtJ::fl1-r-:J~mfln~'VI~l Pocillopora domicornis (Linnaeus, 

1758) U~L1ru'VIllLfl1::LLalJa1'j ,r-l'VI1~'II(1ul Lelflal'lth::'IIlJl'111fl1'i 'VI-rVlmmhm :" 	 . . 
cT'U~~Hil 'VIlJ1'U3jl'UlVlfJ . fl1'lU'i::-qlJl'!11 fl1'lU'i:::51U f'lf"l~ 4 'IImlJ f1ru::uBllii-:J1'U 

l'V1EJ1fl1'i vVl.all. 20 - 22 Vj(11f'1lJ 2552. a1'U~('l'lLU~L'iJ1L~fJ1 ,r-l'Vl'rVl'll(1'4~. 'VIUl 

211-218. 

6) 	 LfI~v1mJ fhLU~~ THUVl lE.1fl1ru~l1 LL(;I:: a'll'Ul '!I1 U'!I fl. 2552. fl11lJ'VICl1fl'VImfJ'lJeH 
~ . 


al'V1~lE.1a-lm;(E.lU'U'VI~l'11::L-:Jl Enholus ocoroides U~mlJLL'U1'V1~lVl::Lmfl1~ 

LLalJal'i :5'-l'VI1(JJ'tI(1U~. Lvna1'lu'j::'1llJl'!l1fl1'j 'VI'svtmmlVlfJ : cT'Ualm 'VIlJ"l'U~1'UlVlE.l. 
", 	 \J ~ 

fl1'itJ'i~-qlJl't11fl1'iU'j~:51U f1f.:J~ 4 '!IlJ'ilJflru::uBllii.:n'U1VlfJ1fl1'i vVl.a6. 20 - 22 

(;lmfllJ 2552. ,n'U~l1liLUVlL'tI1L~fJ1 :5'-l'VI1(JJ'II(;1'\J~. 'VIU1 532-537.. 	 . 
7) 	 Chavanich S, Ketdecha N, Viyakarn V and Bussarawit S. 2007. Preliminary 

surveys of the commensal amphipod, Leucothoe spinicorpo (Ablidgaard, 

1789), in the colonial tunicate, Edeinoscidio thurstoni Herdman, 1891, in 

the Andaman Sea, Thailand. Publications of the Seto Marine Biological 

Laboratory, Special Publication Series 8: 97-101. 

8) 	 Chavanich S, Viyakarn V, Sojisuporn P, Siripong A, and Menasveta P. 2008. 

Patterns of coral damage associated with the 2004 Indian Ocean Tsunami 

at Mu Ko Similan Marine National Park, Thailand. Journal of Natural History 

42: 177-187. 

9) Viyakarn V, Chavanich S, Raksasab C and Loyjiw T. 2009. New coral 

community on the breakwater in Thailand. Coral Reefs 28: 427. 

10) Chavanich 	S, Viyakarn V, Loyjiw T, Pattaratamrong P and Chankong A. 2009. 

Mass bleaching of soft coral, Sorcophyton spp. in Thailand and the role of 
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• 

temperature and salinity stress. ICES Journal of Marine Scienc. 66: 1515

1519 . 

11) 	 Chavanich S, Viyakarn V, Piyatiratitivorakul S, Suwanborirux K and 

Bussarawit S. 2009. Two introduced tunicate species, Ecteinascidia 

thurstoni Herdman, 1891 and Clavelina cydus Tokioka & Nishikawa, 1975, 

in Thailand. Aquatic Invasions 4: 349-35l. 

12) 	 Loyjiw T, Viyakarn V and Chavanich S. 2009. Diversity of gorgonians and 

influence of cutting on their growth in the upper Gulf of Thailand. 

Proceedings of the 11th International Coral Reef Symposium, 7-11 July 

2008, Ft. Lauderdale, Florida. pp. 1367-1369. 

13) 	 Kuanui P, Chavanich S, Raksasab C and Viyakarn V. 2009. Lunar periodicity 

of laNal release and laNal development of Pocilloporo damicomis in 

Thailand. Proceedings of the 11th International Coral Reef Symposium, 7

11 July 2008, Ft. Lauderdale, Florida. pp. 382-384. 

14) 	 Senanan W, Panutrakul S, Barnette P, Chavanich S, Mantachitr V, Tangkrock

OLan Nand Viyakarn V. 2009. Preliminary risk assessment of Pacific 

whiteleg shrimp (P. vanname;) introduced to Thailand for aquaculture. 

Aquaculture Asia Magazine 14: 28-32. 

15) 	 Chavanich S, Viyakarn V and Park HS. 2010. Amphipods associated with 

Codium species in Korea. Crustaceana 83: 795-807. 
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1. ~€l - 'Ul1J(;1~fj (f11~lhw) 	 'Ul-li.'tTJ'l'll'Ul 'llTU'llcJ 

• 	 (f11~leJ-ln~'t-f) Ms. Suchana CHAVANICH 

2. lfj'1JVl1Jlmr{Pl':il.h~~lvlTlh~'1l1'1f'U 3-1020-01514-86-1 
• 

Vll.btl'll'UlLfj~i.'tfl1'UVi~~I1i€l : 

n~lJn1'ji~tI~'hiVltl1U 'U1tl ~n1~'I fl1fll'll11VlEJ19'11 i.'t{Pl1Vll'1Vl ~L~ 

lJlniVltl1~EJ 254 ,,'UlJYH.1J11Vl UVllJi''U m'lLVll'li 10330 
u • • 

LYm1l'1vlij()(i() : 081 811 2700 


L'V1'l~VfVl : 02218 5387 (milJi~EJi), 02 218 5394 (li'lnl'lfllfll'lll")
. 	 . 
lVl'li.'tl'l : 02218 5387 (mi1Jl~EJi), 02 255 0780 (li'lnl'lfllfli'lfl"). 	 . 
E-mail : suchana.c@chula.ac.th 

5. 	 U'l~~nl'l~n~l 

2537 iVl EJlf'11i.'t~mrru~(;l (iVlEJ11'11i.'t{Pl1Vll'1Vl~Lfj) 

2540 M.A. (Biology) Central Connecticut State University, U.s.A. 

2544 Ph.D. (Zoology) University of New Hampshire, U.s.A. 

6. 	 i.'tl·lJ1i'lnmTI1iif'l11lJ,hU1ruYiL9'I~ (Ul'lnl1il'1~lmrunl'l~n~l)
u 	 • 

UL11'l1VlEJ1Vll'1Vl~Lfj nl'lLl'Il~'lIEJ1EJW'U~'ll~nl1'1 '!I'UI'IW'U~l1il'1~'U1'UVl~ Lfj 

nl'la'U~m'IVl~vmlml'UVl~Lfj• 	 . 

'lJl1 Litopenaeus vanname; ,jll1n-:11'URru~m'j1Jn1'ji~EJul-i'l'!l1~ - lJVll1VlEJ1~EJ 

mvn (2548-2550) 

2) ~n~lLl~~ fhWU~~'!lilflWflll'l~'1U11'1 ~()lJ'!IeJ'I~'U~YiLI'I~L~eJnwvia.:lL~EJ1~5.:1 ~'U Vlll. 
 ~ 

Lnl~il.:1lL~~~'U~L~()lJLEJ'I 'j~tI::vi 2 - Vl~'WEJlmt.uiflVl::L~ eJ.:IRn1'jU~\11'jn1'jWI'll'Ul 
1.1. I • I 

YlUViYiLf'lmYieJm'lYieJ'ILVitllmh:J8-lB'U (2549-2550) 

3) fI11lJ'V!fjln'V! fjlEJ'lIeJ..:JV11nL'llZieJEJU1L 1 W()VI EJTUU~..:J'lfl ~'VI1W!l'U ()lJ -'VI~ Lnl::V1 ::La1~. ~ 

~.:J 'VIi'~ 'Ufl 'l1'l1 li'j'llJ'l 1 '!I Lfl 'j" n1'ji~'U1 ()..:J Fi fI11lJ1LLa:: Pi n~l'ULEJUl EJfl1'l ~~ n 1 'l 
" 

Vl~'ViEJlm,hrn'Vi1'U'll'j::lVlI'l1V1EJ (2549-2550) 

4) n1 'l~ Vl (PlllJm'l~'U~I'll eJ..:J LL'U1U:: m1.:1f1lEJ'VI~..:J m'lLn Vlfl ~'U~ '1..1111 U1 L 1 ru()V1 EJl'U LL~..:J 'lfl ~. 
'VI~Lm::a11~'U Vl'U(;1uui.'t'U'Um'ji~EJ~ln1'tl~1.nL~ni.'1lJ1n'lf (2550-2551).. .. 

5) i1~~EJ~ci-lLi.'t1lJm'lLLl'I~m::'llEJUfj:ml'lflnRllJ'IIeJ ..:J'tlU ~WlJlf~l..:J~'Ut'UVI::L(;l: mru~mn. . 
'IJ()-li.'tlV111EJ~L1iEJ1 Codium fragile l'UU'j::LVlI'ILm'VI~ ~'U 6ri'lLi.'t1lJm'ji~tll'\.JiJ11f1lfl 

Lm~EJ'!IeJ..:JlJfjmhm'VI~krl()m'jPimt1'!T'Ui.'t..:J ru ~Vl"lfj·:m'lrum'l1iVlEJ1~EJ (2550-2551).. 
 .. OJ • 


mailto:suchana.c@chula.ac.th
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6) 	 rn l:mllJvlUBum: fll1 EJ~11lJnu'!JEJWlln LU~mJLL~~ ~-:Ji1:al(1l5uU ~L lru €l'VW lULLvI-:J"lIl&l 
~ . 

'VI1V1'!JU€llJ -'VI:WLnl~VI~L~1~ ~-:JVllV1Umi'l~511ml"ll lm-:Jn11v1VlJU1€l-:JAA11lJ1LL~~• ~ 	 ~ 

i'lmnu1EJUlEJfll1iV1n11'V1~vtEJlf1'liilI1lvtt ulh~L'VIf'll'VIEJ (2551-2552) 

7) fll1lJ'VI~lfl'VI~ lEJLL~~fll'Hl'i~~l EJ'lJtJ..:j'VIl m'llaEJEJtlJ'l.ilU1111'V1EJ: 1 - VI:WLnl~LL~lJ ~1'i 
'\I• 

1f1 'i .,'Jfl1'iE)lJ'jmh,wmn1JYi"!J elUL~a .:J1Jl ~1 flvt 'i~ 'il"!Jvi1~" -~~1~.:J f1'l ru1J'VIllV1 EJl~EJ, , , 
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