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fI 

Abstract 

In this study, the development of eggs and growth of the nudibranch, Jorunno 

fenebris Kelaart, 1857 were investigated at the hatchery on Samae San Island, Sattahip, 

Chon Suri Province. The egg developmental was undertaken under the microscope. 

The results showed that the eggs developed into the veliger stage within 5-6 days after 

fertilized and hatched in the following day. For the growth rate experiment, the results 

showed that the small size class had the highest body weight gained (8.83% per day), 

while the medium size class had the highest body length gained (3.55% per day). In 

addition, J. funebris could feed both during the day and night. 

Keywords: nudibranch, Jorunno funebris, development, growth 
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'U'Vl'U1'VlbbE;l~r111:U6h~I:1!"uB':)'Vl1m'\.J~mJ Jorunno junebri51'U1~'U'UiJb1r1 - 2: 

~.h1'Vl ~1n111i1UVr'U 5•bbE;l ~~(9JJ'U 1 n11"UB':) 1911 ~B'U 

IMPORTANT ROLES OF THE NUDIBRANCH, Jorunno junebris, 


11\1 THE ECOSYSTEMS - 2: 


REPRODUCTIVE BIOLOGY AND LARVAL DEVELOPMENT 


.c:::.. ~ <C:lI. ~ 

(;1"ll'Ul "ll1'U"llE.l bb6'l:: THUYl 1E.1mru:u'U. .... 

Suchana Chavanich and Voranop Viyakarn 

mi:lJnl':il-;((tJ~hl'VltJlll'UJu::;nl-r~ Jllfll'llll'Vl tJll'll ?i(l1{'Vll.:J'Vl::; bl1 I'Hu::;l'VltJll'll?i(l1{ 'IJ'VIll1.:Jmru:lJV!ll'VltJl~tJ. . 
fI'U'U~rull'Vl bl'lml.:J1V!l.! l'U(l1U'VlJJl'U m.:Jl'Vl~i 10330 

~ .. 
Reef Biolo~y Research Group, Department of Marine Science, Faculty of Science, Chulalon~korn 

University, Phyathai road, Patumwan, Ban~kok 10330, THAll_AND 

o ~Q,J'QQ iI 

'U'Vl'W1 bbE;l~':) 1'W1 ~ ~'Vl bf) ~ 1"U B':) 

vnmtJ~eltJ (nudibranchs) b'LJ'U61(i11V1~b~,JTvnnvl'eltJ (Phylum Mollusca) 1'Un~lJVlBtJ 

~lb~tJl (Class Gastropoda) ~bjihtJ~Bmb~'1viB~lJ(;hI?11 ~'1b'LJmmlJT~lnm~ul'Unl':iVll'l 
l11ill'Ulnl':i'UB'IVlBE.l1'Un~lJd~~(Pl':itJ'UB'IltJ~Bn bl~'11'U':i~tJ~lb':in~ bU'U1?11BB'U VllmtJ~BtJ~um~-;;]ltJ

, \J 

mj~l11..1 ~'1 bb~ b'U(i1V1'Ull-;;]'U(1'1b'U(i1 ~B'U bb~~~U1'Ub 'U(,nJl~'U ~'1U1b1 ru~'UVI':iltJ 1~nB'U~'UVI~B''/Jl n 
\J 

tJ~nl~'11'UlbVl~'1V1rulVln~ bbmtJ~nl~'1 -;;]'U(1'1U1blruVl~b(;1~n VllmtJ~BE.lihtJ~l'l 'U'Ul(Pl bb~~~~'U~ 
v \J 

VlmnVlmtJ l(PltJ~l'U1Vl!;Uii'U'Ul(Plb~ n bfl~B'U~il ~l':i'l~l(i1B ~U~blru~'UVfB'IVI~ b~ l(PltJtJn~ bU'U~(i11
v \J 

~~ULvltJln mP1tJB~U~ n rubbVI~'1mVll':i'UB'I(>1'U l(PltJbu'U~(>11~n'UbdmU'UmVll':i nl':i~vnmtJ~BtJ:lJ 
\J 

~61'U~VlmnVl~ltJbb~~1:11 tJ'IllJJ'U -UUbU'UVI~'11'Un~Ln'UB'Inl':i~l':i'l~l(>1 b~Bnl':ibbl:1(Pl'l\vll ':illJ~'1'1ilJ~ 
P1(>1':i1'U5':i':ilJ'Ul~ bb~~8'1 bU'U~'1~'1(Pl(Pl1'Ufl11lJi:1'Uh'UB'IlJ'U~cJ ~'1e-J~1 VlVllm tJ~BtJtlml1lJl,J1VloJltJ1'U v ~ , v 

(>1m(Pl~(>11JlI:11 tJ'IllJm n~'U 'U Bn-;;] 1 nJ'U Vll m tJ~B tJ lU'U~(i11Vl~ l~B n n~lJVI~'1~Lvl~Ufll1lJi:1'Uh, 
BcJl'l ~'11 'Uvll'U nl':ibb ~VlcJ b~B'I-;;]ln"llJl':itle-J~(i1i:11':iVl~ tJ[1iJi:1~i:1lJ1'U~l'lnltJ b~B1i1'Unl':iDB'In'U 

, \J 

(>1'UbB'I-;;]lnP1m i:11':iil'ln~11iJP1ntJ[11~1'Unl~'l11L tJi:1 n(Plb U'UtJl'LhU(PlVl~B~n~lhflLvl b~'U vnmtJ~BtJ 
\J 

)orunno Junebris ~~um~-;;]ltJ~lLtJ1'Ub'U(i1~B'U u~nrulJVlli:1l.jVl':iB'Ub~tJbb~~lJVlli:1l.jVl':ilbtJ~Vln 
(>1~l'U(>1n ;fi'l':illJ(1'11'UoJl'UJ1LVltJ vnmtJ~BtJ'U'D(Pldi:11m':itle-J~(i1i:11':ibfl:lJn~lJ jorumycin bb~~ 
renieramycin ~:lJ~Vli1'Unl':i~B~l'Ub~mluf\'vh~tJbb(;1~lJ~b~'1ul'l'UD(Pl fll1lJ~1r1qJbVI~ld ~'1e-J(;11VI 

VI~~ mmVlln btJ~BtJ1'Uu':i':ilJ'Ul&1iJ bb'Ul1illJtln'l11L tJ1 itJ':i~ltJ'UubY;lJmn~'Ubb(;1~-;Jl'Ul'UtJ':i~<IJlmm-;;]
\J 

~ (Pl~'1B ch'lVl~ n b~ tJ'IhJ1vlVll n'Ul(Plnl':i~(Pl nl':iVl~~ til m~ bVllJl~61lJ 
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;;)1 fl fll ';i Pi fl ~lYll flL tJ ~ e:1tI1 'UtJ ';i:; b Y11"l ~1'U1 VI ~ btJ 'U fll ';iP1 fl~l b~ ell n'U fll ';ifl';i:;;;) 1 CJ bb(;j:; 

u'U mJ.]lbl'UVi2<I''n:;~'U~ fll';iPifl~lA~-:J-a ~-:Jvllfll';iPifl~1'UYlU1Ylbb(;j:;A11J.]~lrlru'Uu-:JYllfl btJ~ uCJ1'U , v 

';i:;uuubll"ll~mtr'U Y11mtJ~uCJ )orunno funebris 1'U~'U~VI~bfll:;bb?1J.]?11';i ellbJlu~(ilVi'U ~-:JVll~ 
'U61U ~ ~ -:J btJ 'U ~'U ~1 'U AllJ.] ~ bb61'U u -:J fl u -:JV1~ b~ u ~1111m 1 CJ btJ 'U~'U~ Pi fl ~l Jll CJ 1~A ';i -:J fll ';iu'U ~fl,j'" , 
~'UDmJJ.]~'Ue)'Ub~u-:Jm'<iJlfl~';i:;';i161Wh~ ?1J.]b~'<iJ~';i:;mY'l~(il'U';il'U?1~1'1 ?1CJlJ.]UJml'Uflm~ (lm-:Jfll';i, .. 
U~.?1b.) ~-:J1'UtJ~ 2 iil(iltltJ ';i:;?1-:Jrib ~tlPifl~1~h1'Vl CJlfll';i~U~'Ulhb61 :;~w.J'Ulfll';i'U tl-:J~lri u'UYil fl, , 

btJ~u CJ1'U';i:;'U'U b~CJ-:J 

~lb~CJ1 (Class Gastropoda) ?1(il1fl61J.]'UJ.]A11J.] 

d d 1/ 

btlfl~l'j"'Vl bflVl'UB'l 

Y11mtJ~tlCJ (nudibranchs) btJ'U~(ill'Vl:;bmhYnflV!e)CJ (Phylum Mollusca) fl~J.]VltlCJ 
.d d Q.I f'dd I l.I <C::lt. IV I i.I Q..)" I %.::::.1 
'U-:JVlJ.]lCJtl-:J?1(il1'VlJ.]?11'Ub'Vll(il~fl'U?11'UYltl-:J • 

Vim flVl61l CJ'Utl-:J~1'U1'U'UU~?1-:J bb61 :;lj~1'U1'Um fl b~tl btJ~CJU bYl CJ'U n'U~(illfl~J.]~'U1'U~'UcJ tl CJ (Subclass)" , 
Opisthobranchia b~CJln'U ~UbtJ'U~1'U1'UJ.]lflfll1 900 'Uu~vi'll61fl Y11mtJ~tlCJtlfl~lbb'UfltltlmtJ'U 

" 
4 e)'UvlUcJtlCJ (Suborder) lti1bbtl Doridacea, Dendronotacea, Arminacea bb61:; Aeolidacea 1'U 

e)'Uvl'U (Order) Nudibranchia (Jensen, 2000) ~fl~ru:;vi'lltJ btJ'U~(ill~iibtJ~tlfl1'U';i:;CJ:;bb ';ifl'Utl-:Jfll';i 

btJ'U~l ri tl'U bb61 :;vll fll';i~-:J btJ~ tlflJll CJVI~-:J~Y1 fltltl fl;;)l fll '1i ~l'U'Utl-:J;;·h ~1him.J-:J btJ'UtJ~tl-:J ii?1J.]m (il ';i 

.;rlCJ'U1l tJ';i:;fltl'U1I11CJ~1'U~1 ~l'UbVfl bbJ.]'Ub~(;j bb61:;tlltn:;mCJ1'U (Harris, 1973; Thompson, 

1976; Behrens, 1991) 

vnmtJ~tlCJmf'i'CJuCJ1'UYI:;b61 ~-:Jbb~'lJ1CJ~-:J'<iJ'UCi-:J'Vl:;b61~fl b'1J(il~u'U'<iJ'UCi-:Jb'1J(ilVl'Ul1 (Clark, 1975;
" 

Nybakken, 1978; Gosliner and Drahein, 1996; Cobb and Willan, 2009; Debelius and 

Kuiter, 2007) btJ'U~(ill~~ulti1CJlfl ?11m';itl~ull11(illJ.]'Utlfl~'U tJ:;fll~-:J 'Wtl-:JJl b~~CJ-:J~lVluJ.] 
?11Vl~lCJYln61 VlrQ'lYl:;b61 btJ'U~'U 1~CJ~1'U1V1~~umf'i'CJ(illJ.]bbVl~-:JmVllJ (Thompson, 1964; Harris, 

1973; Grzimek, 1984) Y11flbtJ~tlmtJ'U~(illn'UbdmtJ'UmVll';i l~CJiifll';ib~tlfl'UU~'Utl-:JtllVll';ibb(;j:;ii 
16fl1Jn'U~bb(ilfl~1-:Jn'U ~lmh-:J'1Je:l-:Je:llV11JvnmtJ~eW b~'U 'Wtl-:JJ11'U~lb~CJ 1uJltlil b~~CJ-:J~lV1u~ 
1'1ium J1J.]Ci-:J Y11flbtJ~ tlCJ fl~J.]~'U 'Ul-:J'lJU~n'UbVI~u.r-:J~l 'Uru:;~'Ul-:J'Uu~n'UbQ~l:;~lWll CJ1'U'Utl-:J, 
bVI ~ tl '<iJ 1 flA11J.] bb(il fl ~ l-:J'U tl-:J'UU ~ bb(;j :;15 fll ';i n'U u lVll';ivl11 VlYll fl b tJ ~ tl CJii~fl~ru:; VI~ tl bbt:-.J-:J Y1'U ~ 
bb(ilfl~l-:Jn'U .r-:J-a Y11flbtJ~tlCJ~1'U1V1~tltlflVlln'U1'Ub1mflm-:Jfl'U (Harris, 1973; Thompson, 1976; 

. JOnE~S et al., 1998; Jensen, 2000) 

'VllmtJ~tlmtJ'U~(ill~ii 2 b~1"l1'U~lb~CJ1n'U (m:;bYlCJ) iim:;U1'UfllJ?1~1-:Jb'U61~~U~'U6.r-:J 2, 
b~ I"l (?1 b1] ~JJbb61:;1'1i) ~~ tlJ.] n'U Y11 flb tJ~ u CJ1l-:J1'1il~ CJ fll ';i?1~1-:J bii u fl~ii A11JJbb~ -:J bb';i -:Jv!tlVlJ.]1'1i~ii, 

~fl~ru:;tlcJJ1J.]n'UdJ'Ufl~J.] 1~CJfl~J.]'Utl-:J1'1iii';iu~1.:J ~fl~ru:; '1J'Ul~ bb61:;~~Vl611flVl611CJ b~tI ii 
\J , , \J 

~n~ru:;'U~ b tJ'U bfl~ CJ1 CJ 11 b'UW'l'U ~'U fll ';ill'll'1iU'U~ -:J~8~ bfll:;VI~ tl'U 'Ubb VI~.:J tllVllJl~ CJ m-:J 

(Thompson, 1976; Pawlik et al., 1998) J:;CJ:;b1m~w.J'UlfllJ'Utl.:J1~bb(iln~1.:Jn'U(illJ.]'Uu~ ~.:Jbb~ 
2-3ltl VI~mtJ'Ub~tl'U b~J.];;)lflbtJ'U~lritl'U~1911J.:J:S'VHtJ'Ubb~(;j.:Jn(iltl'U (planktotrophic larvae) 

~w.J'UlbtJ'U~lritl'UJ:;CJ:; veliger ~?11m';itll1CJJ11ti1B?1';i:; (free swimming) bb61:;~~VflmtJ~ CJ'UbbU61-:J 



3 

'J'tHl.:J (metamorphosis) b~B61.:Jfl'Ufl611'U'U'U~'U~"mmtJ b tJ'U'Vllfl b U ~BtJ~~tJd'mlB'U bb(;l~ltJ~'U~iJ
~ , 
~n'tiru~ ~U ~1.:J bV'!iJ e:J1.! ~ B bbJ.J\9i B 1 '\.J ~.:J-d I'll BB'U1 'U~~ tJ~v1iJ nl~11ml11v\' m.h.:J B {,'\ ~ ~ {,'\ llJl~ Q

'\J 

bb'V~~m~~lmtJ'U~~tJ~'Vll.:J1n611(i'\tJmiltJm~bb{,'\JlbtJ'U1'l1'I.hvn (Harris, 1973; Thompson, 1976) 

nl~~'Vll n b U~tl tJU 'Jl~~lfl bU~Bnbb~.:JvitlVflJ~l.:JnltJ ~'liJ~~'Ul nl~1'Unl~?f~l.:J n611nlltl.:Jn'U, 
1'l1\)lner~1V'!mtJ~'\.Jbb'U'U b-d'U fll~"I'l~l'lvlllVfb6ihn'U{,'\m'U~V'!~m~ tJ'Ubb'U'U~(i'\i~'U nl~bfl~ tl'U1V'!l'1Jtl.:J 

~ ~ 

tJltJl~'Ul.:Jcil'U b~tlCl~l.:JfIlllJ(i1 nh 1Vln'Uil(i1~ fll~CI~l.:JCll'J'Vl~ tJ.niJ~iJfllllJbtJ'U~'ti\9i Bilm btJ'Uv)'U
\J , \J \J 

(Harris, 1973; Thompson, 1976) Cll~'Vl~tJ.niJ~'Vllm'\.J~BtJCI~1.:J;ff'UiJV'!611nV'!mtJ (Cimino et al.,, ~ 

2001, 2004; Wahidullah et al., 2006) ?fl~bV'!~~-diJrnllJb'U'U~'ti~'VlllVf~(i1i~'U1J.JCllm~Qn'U'Vlln 
bU~BtJ,f'U1 btJ'UmV'!1~1v1 (Cimino and Ghiselin 1998; Cimino et al., 1999) ~'l-d nl~CI~l.:JCll'J 
'Vl~~.J.fliJb~BllB.:Jn'Unl~Qn~l"l'l'Ul'U~(i1in~lJ~~ l(i'\mu"l'l1~~m1liiJm~(?)m1'UV'!~-:J b-d'U vJB-:JJl b"l'l~tJ'l 

, \J \J, " 

lX1VlBlJ 1'U~lBil 15(?)~BtJ!?l btJ'Uv)'U (Fontana et al., 2000, 2001; Faulkner, 2002; Mayer and 

Gustafson, 2003, 2006) ~(i1ibVl~l-d ~llJ~.:J U~fll:r.:J bb61~ (i'\Bnlif'Vl~b(;l btJ'U~.:JbbV'!~'le:JlV'!l~bb61~lV1 
{,'\1'J'v'l~tJJJiJli1.:Jn~11bbn'VllflbU~BtJ (Thompson, 1976; Coleman, 2001; Darumas et al., 2007) 

U~~U'U Cll~'v'l~ tJJJiJ~"I'l'U1'U'VllflbU~BtJ'Ul-:J-UU(?)iJCl'VlE'Vll.:J6(h.nl"1'l '1'111VI'Vllflb U~BtJ bV'!~l-dn(;lltJ btJ'U 

bU1V'!mtJ'Vll.:Jnl~bb"l'l'VltJ1'Unl~'l111uCln(i'\btJ'Ul'lltJl-UU(i'\1V'!l.i (Fontana et al., 2000; Cimino et al., 

2001, 2004) b-d'U 'VllflbU~mJ )orunna funebris ~"I'l'Um~~ltJy(llul'Ub'1J(i1~B'U 'U~blrulJV'!lC1l.l'VlJ 
B'U b~ tJ bb61 ~lJV'!l ?flJ'Vl~ bb U~V1 n (i1 ~l'U(i1n ~llJfi'll'Utll'UJ11'VltJ 'Vllflb'\.J~B tJ'tIU(i'\-dCllm~ QCI~l.:JCll~'Vl~ tJ, , 
JJiJ~lnfll~n'UvJB'l~~lb~'U Xestospongia sp. b'U'UmV'!l~ (Karuso, 1987; De Silva and Gulavita, 

1988; Fontana et al., 2000; Darumas et al., 2007) Cll~li1-:Jn~11 11'lbbn Cll~n~lJ renieramycins, 
b-d'Ub~tJln'U~"I'l'U1'U'yjB-:JJ1~Jlb~'U Xestospongio sp. (Kubo et al., 1989; Oku et al., 2003; 

• v 

Amnuoypol et al., 2004; Nakao et al., 2004) '1i.:JCll~n~lJiiiJrnllJbtJ'U~'tiMm'll61~lJ~b~.:JV'!mtJ 

'lJ'U\1l (th"l'l~ B'U~'U bb61~f1ru~, 2548; Fontana et al., 2000, 2001; Suwanborirux et al., 2003; 

Amnuoypol et al., 2004; Saito et al., 2004a, 2004b; Lane et al., 2005, 2006; Darumas et 

al., 2007) 

'Vllflbu~BtJ~"I'l'Um~~ltJl'U\l1'U~ll'VltJiJu~~mru 60 -UU(?) (ru~'lA"I'l(;l i'1'Vl5'Vll~~U, 2544) 

lvltJ'Vllflb'\.J~BtJ )orunno Junebris btJ'U'VllflbUflBtJ~"I'l'Um~~ltJy(llUbb61~ btJ'Un~lJb(>\'U1'UV'!mtJ~'U~ 
(i1'VlVi~l bfl'tilJ~~, 2547; ~-U'Ul -U1U-U~ bb(;l~ l'Jru"l'l ltJfllqJ~U, 2551) 1(?)E.lnl~P1n'til1'UtJ~ 2 iJ 

l\>lm.h~6'I-:JAb~BP1m~1~11'VltJlfll~~U~'U5bb(;l~~~'Ulfll~"lJeJ-:JvllrieJ'U'VllflbUfleJE.I )orunno fiunebris , , 

1'L.! ~~'U 'U b~tJ.:J 


1\>l(l'\.JJ~6'I'lfl• 
1 P1n'til~ll'VltJlnlJ~'U~'U~"lJB-:J'VllmuflBtJ )orunna funebris 1'U~~'U'Ub~tJ.:J 
2 P1n'til~~'Ulfll~"lJeJ\lvllriB'U'VllflbufleJtJ )orunna funebrisl'U~~'U'U b~E.I\l 
3 ~llJ6'I'UB-:J"I'l~~~1-Uvi'1~ 6'llJb~~"I'l~~b'Vl"l'l-r(i1'U~l'llCl(i'\l"1 ClE.lllJ'U~ml't1flm~ .nlE.11V)lm\lfll~, , 

eJ"I'l.6'lU. b~eJfll~b~E.I'U~bl(;l~111'Vl:r"l'ltJlm1'\.JH'\.J~~ltJ'tIumh\l~\l~'U 
'\J 
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~.ct O.c:::lit. ~ 

15~1b'U'U fl11f1m~1 

'" ,
~~1'VlVl6m'l 

'Vl1m:tJ~mJ )orunno funebris Kelaart, 1858 

~'U~Am~1 
bflu~r;IB~I.:J'Vllm'IJ~e:lCJ1 'ULL 'U1'IJ~n1~.:J LL~~vr'Uvhn~Lf1 tJ'I U~L1ruVllJ Ln1~ LL?llJ?fl'j rlILJleJ~\9I 

\J 

~u <S'.:JVllVl'1l~U~ ;'1 Lu'Uvr'U~1'UmllJ~ LL~'1leJ'I neJ'IVi\'l L~eJ~11lJ?I'U eJ'I'W'j~'jI'1l~I~ JlltJ1~A'j ·:JnI'j
, \J 

eJ'W .?l5. LL~~'LhlJl L~tJ'I1'U'j~'lJU L~tJ'I1 'UYh~5i1ru.vi5'j'jlJ'1lI~1'VltJlLn1~ LL~~'Vl~L~1'VltJ <S'.:JVllVl'1l~U~, 

:; d 

'lJ'UI'H)'Un1';jl"1n~1 

~jJLnu~1eJ~lwnm'IJ~e:lCJ )orunno junebris Kelaart, 1858 'W~eJlJ~wJeJ'IJI~1.h~'U 
Xestospongio sp. vhoUL U'UeJ1V11'j 1~tJnl'j~IJl~nIii'1tJ~'lJmru'll1tJVlltJh 11Pi'JI LL UU?lQDl 111 

i(r:mcil.:Jvl.:J mh1lJlLbtJ n'1l~n1'j'Vl~~B'I fin~I~11'VltJl, l~tJ\'h f11'jL~tJ'I1'U5'j'jlJ'1l1~ LL~~1'U'j~uu L~tJ'I 

n1'j~U~'U5, 'Wf'I~m'jlJ~b~tJloUB'InUn1'j~u~'U5"I , 'jllJ(1'1 vrl'),J'U1n1'j'IJB'I~18eJ'U'Vllm'IJ~BtJmtJVI~'1n1'j 
'lJB?I'U~\l'U(1'1'j~tJ~f11'j~'Ibm~ ~.:J.Q ~~\9IllJ~mU'U'j~tJ~Llm1lJ~lnll 8 ~'lJmvi" 'j1lJ~'Ifin~lm'j 
L~Ul\91'IJB'I'Vl1m'IJ~eJm~B1 VlmVll'j 

~"fl11f1m~n 

~11'VlE.nn1';j~U'W'U~"UeJ'l'Vllm'IJ~mJ )orunna funebris 1'U';j~UUb~EJ'l 

\llnm'jfin~lbd€l'lIPi''U 'W'lJ'Vllm'\.J~mJ )orunno fiunebris m~\lltJBv~lhJ1u~'U~VllJbn1~ 
" \J 

LL?llJ?fl'j bL~~~h1~\9I~'lJ 1'U'Il1'1 b~eJ'UnlJJll~'U5(1'1 b~ €l'UlJ'U1AlJ 'WU'Vllm 'IJ~B tJvl.:J mhl bU'U~l'UTU, , 
lJ1nnl1'1l1'l~'U 1~tJ'Wu~'Ii(lL~jJltJ"Uru~11'l1'1l LL~~/VI~eJ'j~tJ~lm)m.J~lJ'IJ'Ul~b~n vr'U~~'Wu1'U'Ill.:J 

vl.:Jn~ll 11ii'bLn vr'U~'1lltJ~'IbbVl~lJtJL~1 A1VlliLU'U'Il1.:J~?flJ~'U5Lb~~11'11'Il'IJB'I'Vllm'IJ~ BtJ1'Uvr'U~.Q
\J , 

m'Jfin~lt?iBl\lln.Qbu'Uf11'jPim~I~I'U~11'VltJ1Lb~~ m'j~'lJ~'U5'IJeJ.:J'Vlln b'IJ~ BtJ )orunno (U'l'lJ'IJ'j~lJlru, 
2556) b Ylml11 '\.J~m'jVlI bb 'U1'Vl1'l~~\9I'Vlln L'IJ~mJ vl'l ml111'U'j~uu b~tJ'I~?fllJl'jt;1?f~I'1?fI'j'Vl~tJJliJ

\J , \J 

renieramyci n ;'IlJ~'VlB1'Um'JIPi'I'UL"IJm·ilJ~b~'It?iB1'IJ (U'I'lJ'IJ'j~lJlru 2557) 

http:m'Jfin~lt?iBl\lln.Qb
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-
W(;lJ'l<I1n1~"UeJ.:j~1eim.J'Vl1mtJ~mJ )orunna funebris 1'W~::'U'Ub~tI.:j 

~r1 nl'Jfim~1~Ul1 .fl1CJ1'Wtl-1~:wV\i1'l(WJ~:dJb"IJr1ci'e:lcJ~'lbLI'i 2-4 L"IJ{;1ci' ~'l;j' ~~'W1f11'J'1Je:l-1hi ,,,, " 
vnmtJ~mJ J. junebris iiJ1CJ{;1::L5CJ\1iv1'l~tJ~ 1 C1'l 9 

.. "" :o:-:~-. 
~: 

r.J 

v d tV d 

l'WYl 1 l'WYl 2 

1 "~i ...;."',. 
~ .. ~.:.,.

\-~~:J~;{j,,,,c,:,,,,J', ~\. '.< 
): ,d .,.!B~ ~ ~(:~ .-.~ ~ ':;;':-it.~ . ~ .s,'~l
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l'WVi 3 

ILl Q,Ic:i CIi 

l'WYl 5 l'WYl 6 

~tJ~ 1 ~~'Wln1J'1Je:l'l1'livnflb'lJ~e:lCJ J. junebris 
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ltJY1 7 
.., d 
TUV1 8 

ltJ'Vi 9 

~'\J~ 1 -w(i)JtJlnT~'lJtl,:jl'liV1lm'\J~mJ J. funebris (~tl) 

\)lnnl1Pim~l'VflJll l~tl1Vf'V'ltl~Jl~Jll~tJ Xestospongio sp. lUtJtllVll1'lJtl,:jV1lm'\J~mJ J. 

funebris 1tJ'lJ~lJlru~l~tJ~~tl~tl'V!nltJ vnm'\J~tltJ~,:j 3 'lJtJl~ lhJlwJnl'~lJ;fftJlUtJhJ1tJYil"1vn,:j 
l~tJlntJ (1'\J~ 2) 1~tJV1lm'\J~eltJn~lJ'lJl.n~1Vlruiim1ltJ~tJtJlltJ"'~'U€J,:jJlVliTn~l~lJ;fftJi~l\ltJ~r.1~

\J 1'" , 

1m"'~ lJlf)€Jn~lJ'lJtJl~n"'l,:j llmm~lJ'Ui..Il~l~nmlJ(\'lli1u (";i'\J~ 3 iltJ) €J~l,:jhnVlllJ l~€J~\)l1rul~,:j
, , \J 

ermlm<H~u1m:a,:j,JlVliTml~1~ull n~lJ'lJtJl~l~niiermlnl";il~u1Vli:1,:ji:1~ (";i'\J~ 3 'lJll) 
. , \J' \J 

35.00 -

30.00 j 
2500 
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:§! 20 .00 
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DaY" 

'a'\J~ 2. m'il~UlVll:a,:j,JlVliTn'lJtl~vnm'\J~mJ J. funebris ~,:j 3 n~lJ'UtJl~ 1tJnl1l~tJ~ 1 ~'\Jvnv1
\J J', 
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TtJ~ 5. nl'H~lJ~'U'lJB\lf111JJt'Jl1 (ilt'J ) bb~~ e)(il'nmJb~hJl~b:a.:jf111JJt'Jl1 ('lJll) 1(Ylmu~t'J1'UYlln
" 

b'll~m) J. Junebris ~.:j 3 n~lJ'lJ'Ul(Yl 

~\ld ~JJmJmllJ~lJ-W'U15J~'Vdl\lmllJt'Jl1bb~~thvl'\ln'lJB\lYl1m'll~Bmb~(Yl.:j1'UJ'll~ 6 
" 
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~t1~ 6. mllJ~lJ-W'U15J~'VI11\lflllJJt'J11bb~~thVl'\rn'lJB\lYl1m'll~Bt'J J. Junebris 



9 

Q I '" tf
(;l1ubb~~1~T;HU~~• 

'VllmtI~mJ Jorunno funebris L tJ'U'VIlm tI~mJvi'W'UiJnl'JjltJ.:Jl'Utl~yj'11tlll~~ltJ'Un~~L~'U 
h.!VlfntJ~'Uvi (.nvr~ <n Lm~lJ~~ , 2547 ; ?I"llUl "111'U"ll8 LL~~ 1jru'W i tJn1t:U\lU, 2551) tlell.:Jhn(9)1~

, v 

1'Unlj~ n~lfl~'l-d 'W'U'VIln b tI~tltJ~'ln~111'U«'U~"llltJ ~ 'l Ll Vl~ ~'tJ L~l L Y;tJ'l LL '\Ii'l L~tJ1 Lvl10'U \11 n 
'J 

n1j~n~11'U 4 ~'Uvi (ln1~fljl~ llVl~~~l~l Vll~Wl1 LL~~ L'lJ1V1m\ltl) j1~~.:J ~'U~~'U'll'UL'lJ(» 
1'UtJ(9)"ll tl'U'lJ tl.:J n tl 'lVl'W L~tl~enl tJ L~ tl n1 j~n~1.f11 tJltiTIfl j.:J n1 jtl 'U1n~~'U5nJj~Y; "lle)'U L~ tl 'lm \11 n, , 

0,""", c:;; v d c:. I V Q..I Q 

'Vn~jl"ll(9)lj ?llJL(9)\I'Wj~L 'VI'Wj(»'Ujl'tlMn"l ?ltJl~'Ujml'tlnmj 'UjL1ruVllJLn1~LL?I~?f1j \I'lVl1(9)'tl!;l'Uj
" , 'V , 

~.:JhJ1v1jl tJ'll'U 1 Ujl tJ.:Jl'UtnJud 'U tl n\ll mY'U EJ.:J'W'U lY; tJ'l LLri'li1'l L~tl'UiJ'UlfllJ LL~~ n'U tJltJ'U LvllJ'U 

~'ltlj~mru 80% LtJ'U'VIlmtl~tltJ'lJ'Ul(i)L~nll 30 iJ!;l~l~(»j ~LVl~tlBn 10% nEJ'liJ'lJ'Ul(9)tlj~lJlill 30 

- 40 iJ!;l~llJ(»jlvllJ'U Ll(»n(1]1'l~1v1~lj1\1'W'U ~'liJ'Vllmtl~mJ'lJ'Ul(i)nm'l (40 - 80 iJ(l~hlJ(»J) LL~~ 
'lJ'Ul(i)lVl~ (80 iJ(l~LlJ(»j;ff'Ult1) l'li'Un'U ~'l-d tll\1ltJW;'J(l~l\11ntl~lJlrutllV11j'lJtlWl1mtl~tltJ 
)orunno funebris l(i)mQ'Wl~ 'V'ltl'lL11~L11l~'U Xestospongio sp. :W-.iJ'1'U1'UviUtltJ~'l l(i)tJ'VIlmtl~tltJ 
~'W'Ufl ~.:J-d (;\1'U 1 VlCUtll?l tJ tl tl'Uul~(i) j tl tJ ~L iJ 'U -.iJ'1 'U1 'U~ ri tl 'U-U1 'l?l 'l LL(1]hJ LL(» n (1]1 'l n'U ~ tll Pi'tJ tl tl 'U 'U 

v 'V 'V ~ 

'V'ltl'lL11~J1L~'U Xestospongio sp. ~'ln~11 

\llnn1jiK'lLn(»~n~ru~n1j11.:J1'li'lJtlwnmtl~tltJ J. funebris l'Uj~'U'ULitJ'l 'W'Ull 'Vllmtl~tltJ 
11'lhi'U'Um"ll'U~~1-il1'Un1jLitJ'l LL(»n(1]l'l\llnritl'Un1jPin~l (preliminary study) LL~~ l'U5jjlJ'tll~~ 
'W'Ull 'VII m tI~tltJl'l'ln~11iJnlj11'l1'lJ'U'U'V'ltl'lJl~J1L~'U~LtJ'UtllVlljl(9)tJ(»j'l ~~-d tll\lL~tl~lJl\11n 
'VIlmtI~eltJ n~~m-il1 'U nl'JPin~lliJ'U'Vll m tI~mJ n~~'lJ'U1(i)1VlrumVltllVl1j ('V'l tl'lL11~L11l~'U), , v LY;tJ'l'Wtl 

Lb(1]tllVllj1.hvhVlJ'U:W~'UtJ1Vl~eJ"ll'Ul(9)lJJLY;tJ~'Wtl(1]tlmj11.:J1 'lilvi' :(i.:J11.:J1'lJ'U'Um'tl'U~llVl'U 1'U'lJru~~ 
nljVl(i)(l tl.:J n tl'U n1jPin~lltJ'UnljiK.:JLn(» 1 'U'VIlm tI~tl tJn~~"ll'U1(9)~L~ nnl1 vh1VI'V'ltl'lJl~J1L~'U.vnVi, 
L tJ'UtllVlljiJ'lJ'Ul(i) 1 VlqjL~tJ.:J'Wtl~VllmtI~tltJ?ll~ljml'll 'lJ'U'U'V'l tl'lJ1J'Ul~ Vl'l-U mjv1'Vll m tI~ 'i)tJ 

l~tlml~1'lJ'U'U'V'ltl'lJl~Jll~'UVl~tl'U~ L 1 ill lnlKLA tJ'ltll\1l~tl~m\lln'V'l 'iNJliJ?lljVl~ tJ.f1iJv1?11mjflEJ'U 8'l 
, \l 

nl'mnn'UltlmllVlljl(i)tJPi'(»J ~'lrJ'lltJ'UllVl~'ltllVllj~lV1r'U(i)1b~~ltJBnv11tJ (Pawlik et 0/.,1988)
\l \l 

\llnnljPin~l'V1'U':hl'U~ 6 veliser \I~Y1ntltlnm\lln~'l~~ l(i)tJnljbfl~tl'U1Vl1tltll.:Jj1(9)b~1 
(VllJ'Uil1) tlj~ntl'Un'UL~tlmVl~v1L~tllJ?I.nl'W'Vh1V1 velioer eJtlnml~ tltll.:Jhn(»l~ EJ'llJJiJmjPin~1, , , :;, 

~?ll~ljfltl5'UltJ(i'li5nljY1n(i)1'lJtl'l veliser Lv1tltll'li(i)L\I'U (Harris, 1973) ~'l-.iJ'lLtJ'Uli1tl'liJmjPin~l 
~tlLti Vl~'l\lln0'U l'Ul'Uv1 7 v1'W'U veliser iJn1jLfl~tl'Uv1;ff'U-(l'lLL'Ul~'l'lJtl'lVll(lJl ~'l~lmjfl 
~'lln(»L~'U veliser (;\l'UVli1.:J~(i)tl~'U'ULL~UYl~~"lltl'lJl ll~~ veliser l'Uj~tJ~-d(9)1mtJ'U-.iJ'l'Ul'U~ln 
L~tl'l\ilnlJJ~llJl'm~(9)JUljtl~l'llVi(l'lLn1~'U'U«'U~l~ tlltllv1 ~'l?ltl(i) fl~tl'l n'U t:-J(l nljVl(i)(ltl'l'lJtl'lJlvrVi

'J 

jl Ln'tl~~~ (2547) v1'W'Umj(9)1tJ'lJtl~i1TEiB'Uj~tJ~m'U~n~ru~L~cnn'U 'UBn\ilnJ'U tll\i:W?llLVI(»\iln, 
1'\.hlV1i11'i.rt.hVi~(9)mn'U~u6u"lltl'l1'lJ~'lbb~vnmtl~mJ'vhn1111'l1'li 11lJei'l n1je:!eJ'1JB.:J1'liv11JJ:Wn11 

~(9)J'U1 Lb!;l~LP1~'lJB'lmVl~1 'lJv1tll\iLtJ'ULb Vl~'lntl1VlLn(i)1tJjltilsB'11v1v11m'liwl'U ~'l-dlli'lriB'UVllmtJ~tltJ, , 

~(i)tl~1'Un~~ planktotrophic larvae ~'liJflll~-.iJ'lbiJ'UIi1B'lmPi'tJnljm~~'U1V1Ili'1ritl'Uvhnlj!;l~ln1~ 
'UU~UtJlll!;l ~~(9)JU ljtl~l'l ~'l'V'l B~Jl~Jl L~uv1ltJUVlVllj'1Jtl'lVllmtI~mJLrU?lllJlj fl1-il1umjm~Ii1'U

\l , 

http:VI'V'ltl'lJl~J1L~'U.vn
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1VI~Jriv'\.J'y\'lfl1'H:'~ln1~UU~U~Jlli1 v~l~1'JnmlJ fll'JVlI'lf1v~fl~~,ibJ?lllJl'Jf.l'\.hyj v~Jl~Jl l~'U~ 
l.u'UVi'VI1'J'Uv~VllflltJ~mJmVhn1'Jl~~mYlvm~fI1'U~Jriv'U1Vlf1~ln1~lli1 l~Cl~\I1 nyjv~Jl~Jl l~'U, 

fI1v~n1'Jil\)~tJ1'Ufll'Jl~tJ~'VI~ltJ'th~fll'J l'liU fll'Jh'lmltJ'U'Uv~Jl ?ll'JViVlI'J ll~~ll?l~l.u'UfI1'U ~~1'U 

'J~uul~~WVUll'lb~flmi'J~uutJl'l0'UhJ?lvl'lflilv~nufll'Jl~tJ,n-jv'lJl~Jlb~u ~'1 n~Td 

~1'V1-rUfl1'Jl~Ul~'UCl'lVllflltJ~e)tJ0'U VllflltJ~vtJ J. junebris ffili1-rUyjv~Jli'1Jll~'U 
Xestospongio Sp.l.u'UVi'VI1'J1utJ~mru~l-wtJ'I'V'lml~~iJf)ruJll'V'1?1I'l'V!fllU iJ5(?\'Jlfll'Jl~UlwtJv~~'1 3 

'tJ'Ull'll~lJ~U1 tJ1 'UViI'11Vl1'1l~ tJ1nu 1I'ltJfl1'J~5~'Jlfll'J l~Ulm~~Jl'V1,rniir11i:l~i:lI'l~VllflltJ~CltJ n~lJ" , , 
'tJ'Ull'll~fl (8%~Cll'U) 1u'Uru~~ 5(?\'Jlfll'Jl~U1(?\l~'1flJllJEl11ii~li:l'li:ll'l~Vl1flltJ~CltJ n~lJ'tJ'Ull'lflm'l" , , 
(3.5%~vl'U) 0Ul~v'lm'.illnVllflltJ~vtJii'V'l'l~m'JlJfll'Jn'UVi'VI1'Jll{;1~~U~U~l.u'U~1'U1'V1~ ~'1 
l~v'llJl'illflVllm tJ~vtJiJ5(?\'Jlfl1'Jl~Ul(?\l~1 nlYlClfll'J~U~'U~ Uvfl\llfl.QiJ'I'V'lU11J1Vl,rfl'tJ v,rvn n, 
ltJ~m.J'.il~iJfll'J{;1I'l{;1,:m~l~l~'Ulli1i(?\l~tliifll'J11'11'Ii ~~.Q '.ill ntJ~mrum'VI1'J~VlI fll tJ ~CltJn'Ul~lJlJl n 

~ul~mtJ~tJUlYitJUfl1'J1 Vlvl'V11'Jl.u'Unm 12 -&1llJ~ll{;1~ 24 -&1llJ'I Vi'.iln~11lIi111VllmtJ~eltJiJfl1'Jn'U 
vTVIl'JllVlU\I~~~vl'ln~ln lYlvn'.ilm'JlJfl1'J~U'W'U5~\I~iJ~'U~v1 tJ v~I'll 'JnmlJ 5(?\'Jlfl1'Jl~Ul~'tJtl.:J, 
mflltJ~ e.H.J n~lJ dorids ~.:JiJ1-!1~i(?\fiel'U'h:JtJl1oJUU ~ll.u'UrXel'lvt-!l'V'llVifltJvlVll'J Aelyjel.:JJI~.:J, 
11'ltJY(11 tJ llil1 llJ~'U v~nu fl1'J l tJ~ tJUlltJ~'1~~fl1~ vb1 VlVllm tJ~vtJfI1Cl.:JiJ5ml fll'J l'.il~'Yl~Ul~~l~JlYlv 

fll'Jv~'JClI'l (Harris, 1973)
" 

iI "" bvflr;lTH)1'lv'l 

ru'J~rl'V'l~ ~Vl5Vll~\ilJu. 2544. fll'J~1'J1'.il'llU I'lll~ ~ fll'Jll'V'l~m~\I1 tJ'tJV~Vl1 m tJ~e)tJ1'U II'UJtJ~ fll -r~ 

'tJv ~tJ 'J~ lVll'111 Vl tJ. lVl tJ lU'V'l 'U 5tJ~ '\l '\lllVl tJ 11'111i:1(?\ 'JlJ 'VI I'Uru.yj~ (lVl tJ 1 1'111 ?I ~ 1VlI.:J VI ~ l~) 
~ ar. ~ oC:lo v {' iI 

mm'll11VltJlm?lVl'JVll-!1Vl~l~ lJ'VI11Vltll~mn~Vl'Jm?lm. 250 'VIU1. 

oJl~J B'U~'U, ~-!lii~1mJ ~Vlfj-r\?l, ~~~1 l\?l'll~i1tJ~'Vll~'U. 2548. f1lJilflJl~vhU~bbfj:::, 
U1:Wlru'lJeJ-!lr;11Jfl~:W Ur;1l(?\\?lJl1vl~J1v1"1lfli1'U~'Ullvfjfllf1eJtJti1'.\l1n'Vl1mU~eJtJ, 
)orunno funebris ~ltJ HPLC. 1flJ-!lf1lJU1tk!tk!lU~'U5. flru~b[)~'llf"!1r;1(?\{ ~Vl1fj-!lmru 

"".., v 
:WVl11'VltJ1f1tJ. 36 Vl'U1, 

JlVlvbl Ln~lJP1~. 2547. fl1'JPin~11~tJU'.il~tJ~'1LnVl~mJ~Clflld11~1'lillf1~n1'J~\ilJ'Ulfl1d'tJv~(I)TiJm.J 
VllmtJ~ Cltl : mruPifl~I'.illflVllmtJ~vtJu~nruLfl1~VlifCl1'Ull~~ lfl1~Vlifv'U vn Vllllfl1~il~ 

" 
~'1V1ll'lmll'l . lVltJlU'I"lU5tJ~qJqJllVltJlm?l~dlJVlluru.yj~ (lVlEl1m?l~1Vll~Vl~l{;1) mfll'lll 
~ f' <Q IV {' i.I 

1VltnP11?lmVll-!1V1~l~ lJVll1VltJ1~mn~~dP11i:1m. 181 Vl'UI. 

?I'lJ'UI 'lllU'llV ll(;j~ 1dru'V'l ltlfl1ru'ilu. 2551. Vl1mtJ~eltl. 1'U 'V'l'il'U1 urumu(;l'~ (un), ~jjel
, 'lJ , \J 

VI-r'V'ltJlm~1m'V'lVll.llfll~li''U. 1H~lJ~~1,rmlU'V'l'J~'V'lVl5P11?1Ulllvi~'llI~. 142-147.
\J , 

http:lVltJlU'I"lU5tJ~qJqJllVltJlm?l~dlJVlluru.yj


11 

Amnuoypol, S., Suwanborirux, K., Pummansura, S., Kubo, A., Tanaka, c., and Saito, 1\1. 

2004. Chemistry of renieramycins. Part 5. Structure elucidation of 

renieramycin-type derivatives 0, 0, R, and S from Thai marine sponse 

Xestospongio species pretreated with potassium cyanide. J. Not. Prod. 67: 

1023-1028. 

Behrens, D.W. 1991. Pacinc Coast Nudibranchs : A Guide to the Opisthobranchs ALaska 

to Baja California .. Sea ChaLLensers, Monterey, California. 106 pp. 

Cimino, G., Ciavatta, M.L., Fontana, A., and Gavasnin, M. 2001. Metabolites of marine 

opisthobranchs: Chemistry and bioLosicaL activity. In: Trinsali, C. (ed.), Bioactive 

compounds from natural sources - Isolation, characterization and biolosical 

properties. Taylor & Francis, London, pp. 579-637. 

Cimino, G., Fontana, A., Cutisnano, A., and Gavasnin, M. 2004. Biosynthesis in 

opisthobranch molluscs: GeneraL outline in the liSht of recent use of stabLe 

isotopes. Phytochemistry Reviews 3: 285-307. 

Cimino, G., Fontana, A., and Gavagnin, M. 1999. Marine opisthobranch molluscs: 

Chemistry and ecolosy in sacoslossan and dorids. Current Organic Chemistry 3: 

327-372. 

Cimino, G. and Ghiselin, M.T. 1998. Chemical defense and evoLution in the Sacoslossa 

(Mollusca : Gastropoda: Opisthobranchia). Chemoecology 8: 51-60. 

Clark, K.B. 1975. Nudibranch life cycles in the Northwet Anlantic and their relationship 

to the ecoLosy of foulins communities. Helgolonder wiss Meeresunters 27 : 28­

69. 

Cobb, G. and WiLLan, R.c. 2006. Undersea jewels. A coLour suide to nudibranchs. 

Canberra, AustraLia : Australian BioLosical Resources Study, 310 pp. 

Coleman, N. 2001. 1001 Nudibranchs : Catalogue of Indo-Pacific Sea Slugs. Agency Limited. 144 

pp. 

Darumas, U., Chavanich, S., and Suwanborirux, K. 2007. Distribution patterns 

of the renieramycin-producing sponge Xestospongia sp. and its 

association with other reef organisms in the Gulf of Thailand . 

Zoological Studies 46: 695-704. 

Debelius, H. and Kuiter, R. 2007. Nudibranchs of the world. Frankfurt, Germany: IKAN­

Unterwasserarchie, 360 pp. 

De Silva, E.D. and Gulavita, N.K. 1988. Isoquinolinequinones from a marine sponse 

Xestospongio sp. and the nudibranch )orunno funebris . IUPAC, InternationaL 

Symposium on Chemical Natural Products, 16, 610. 

Faulkner, D.J . 2002. Marine natural products. Not. Prod. Rep. 19; 1-48. 



12 

Fontana, A, Cavaliere, P., Wahidullah, S., Naik, CG., and Cimino, G. 2000. A new 

antitumor isoquinoline alkaloid from the marine nudibranch Jorunna funebris . 

Tetrahedron 56: 7305- 7308. 

Fontana, A., Ciavatta, M., D'Souza, L., Mollo, E., Naik, CG. , Parameswaran, P.S., 

Wahidulla, 5., and Cimino, G. 2001. Selected chemo-ecological studies of 

marine opisthobranchs from Indian coasts. J. Indian Inst. Sci. 81: 403-415. 

Gosliner, T.M. and Orahein , R. 1996. Indo-Pacific opisthobranch CSastropod 

biogeography: How do we know what we don ' t know? American Malacologicol 

Bulletin 12: 37-43. 

Grzimek, B. 1984. Grzimek's Animal Life Encyclopedia. Vol. 3. Mollusks and 

Echinoderms. Van Nostrand Reinhold, London. 138 pp. 

Harri s, L.G. 1973. Nudibranch associations. In: Cheng, T.C (ed.), Current Topics in 

Comparative PathobioloCSY, vol. 2. Academic Press, New York, pp. 213-315. 

Jensen, K.R. 2000. An outline of the systematic and classification of Nudibranchia 

(Gastropoda, Opisthobranchia). Phuket Morine Biological Center Special 

Publication 21 : 431-446. 

Jones, R.E ., Beveridge, I., Cannon, L.R.G., Harvey, M.s., Nielsen, E.s., Ponder, W.F., and 

Just, J 1998. Mollusca : The Southern Synthesis Fauna of Australia Part B. Vol. 

5. CSIRO Publishing, Melbourne. 

Karuso, P. 1987. Chemical ecology of the nudibranchs. In: Schueur, P.J (ed.), 

BioorCSanic Marine Chemistry, vol. 1. Springer, Berlin Heidelberg. t\lew York, pp. 

31-60. 

Kubo, A, Kitahara, Y. , and Nakahara, S. 1989. Synthesis of new isoguinolinequinone 

metabolites of a marine sponge, Xestospongia sp., and the nudibranch, Jorunna 

funebris. Chern. Pharm. Bull. 37: 1384-1386. 

Lane, JW., Chen, Y., and Williams, R.M. 2005. Asymmetric total syntheses of (-)­

jorumycin, (-) -renieramycin G, 3-epi-jorumycin, and 3-epi-renieramycin G. J. Am. 

Chern. Soc. 127: 12684-12690 

Lane, JW., Estevez, A, Mortara, K., Callan, 0., Spencerc, JR., and Williams, R.M. 2006 

Antitumor activity of tetrahydroisoquinoline analogues 3-epi-jorumycin and 3­

epi-renieramycin G. Bioorganic and Medicinal Chemistry Letters 16: 3180-3183. 

Mayer, AM.s. and Gustafson, K.R. 2003. Marine pharmacology in 2000 : Antitumor and 

cytotoxic compounds. Int. J. Cancer 105: 291-299. 

Mayer, 	 AM.S. and Gustafson, K.R. 2006. Marine pharmacolocsy in 2003 - 2004 : 

Antitumor and cytotoxic compounds. European Journal of Cancer 42: 2241­

2270. 



13 

Nakao, Y., Shiroiwa, T, Murayama, 5., Matsuna~a. 5, Goto, Y., Matsumoto, Y., and 

Fusetani, N. 2004. Identification of renieramycin A as an antileishmanial 

substance in a marine spon~e Neopetrosio sp. Morine Drugs 2: 55-62. 

Nybakken, J 1978. Abundance, diversity, and temporal variability in a California 

intertidal nudibranch assembla~e. Morine Biology 45: 129-146. 

Oku, N., Matsuna~a, 5., van Soest, R.W.M., and Fusetani, N. 2003. Renieramycin J, a 

hi~hly cytotoxic tetrahydroisoquinoline alkaloid, from a Marine Spon~e 

Neopetrosia sp. J. Not. Prod. 66: 1136-1139. 

Pawlik, JR., Kernan, M.R., Molinski, TF., Harper, M.K., and Faulkner, J 1998. Defensive 

chemicals of spanisch dancer nudibranch Hexobranchus sanguine us and its e~~ 

ribbons: Macrolides derived from a spon~e diet. J. Exp. Mar. BioI. fcol. 119: 99­

109. 

Saito, N., Tanaka, c., Koizumi, Y., Suwanborirux, K., Amnuoypol, 5., Pumman~ura, 5., and 

Kubo, A. 2004a. Chemistry of renieramycin M. Part 6. Transformation of 

renieramycin Minto jorumycin and renieramycin J including oxidative 

de~radation products, mimosamycin, renieone, and renierol acetate. 

Tetrahedron 60: 3873-3881. 

Saito, N., Tanaka, c., Satomi, T, and Oyama, C. 2004b. Chemistry of renieramycins. 

Part 4. Synthesis of a simple natural marine product, 6-hydroxy-7 -methoxyiso­

quinolinemethanol. Chem. Pharm. Bull. 52: 282-286. 

Suwanborirux, K., Amnuoypol, S., Plubrukarn, A., Pumman~ura, 5., Kubo, A., Tanaka, c., 
and Saito, N. 2003. Chemistry of renieramycin M. Part 3. Isolation and 

structure of stabilized renieramycin type derivatives processin~ antitumor 

activity from Thai sponge Xestospongio species, pretreated with potassium 

cyanide. J. Not. Prod. 66: 1441-1446. 

Thompson, TE. 1964. Grazing and the life cycles of British nudibranchs. British 

Ecological Society Symposium 4: 275-297. 

Thompson, TE. 1976. Biolo~y of Opisthobranch Molluscs, vol. 1. The Ray Society, 

London, UK. 207 pp. 

Wahidullah Y.W.G., Fakhr, I.M.1. and Mollo E. 2006. Chemical diversity in Opisthobranch 

molluscs from scarcely investigated Indo-Pacific areas. In: Cimino, G. and 

Gavagnin, M. (eds.), Progress in Molecular and Subcellular Biology Subseries 

Marine Molecular Biotechnology: Molluscs. Sprin~er-Verlag Berlin Heidelberg, 

pp. 176-198. 



• • 

14 

'lI)~1~hrn1~mb~~rHU~ 

. 	 .~ 

~lVitJl11'l~,:jfl1~ ~eJ,:jf116Wl~1:Ul~~ ~~. 6'I"lI'Ul "lId'U"lI~, 

1. 	 ~fl - 'U1lJ?ln(1, (m'\~n1vlCJ) 'Ul~(;111?l"U'Ul "Ul'W"UV• 
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2. 	 b(1'U'vjlJltJumtb~'illr;i'ltb~'/Jl'/J'U 3-1020-01514-86-1 

3. 	 1'i'1LLmJ~\:l~~D'U ';iv'll'll?l\f\Jl:Ul';iV ~';i. (';i~(;)'U A-3). 
4. 	 'vjUltJ'll'ULL~~?lm'U~~~~v1vl?l~~ln 

n~,lJ fl1 ';i1 ~tJ~h1Yl tJ 1LLtllU~m -r'l .f11f11'/Jl1Yl tJ11'l1(;1\il {Yll'lYl~ L~ fI ru~lYl tJ 1I'll (;1 !il { 

~Vll~ '1 m rulJ'vjllYl ~l~tJ. 
254 rltltl'l'HU11Yl L'/J\ilUYllJl'U m'lLYl'W"1 10330 

v • • 

1Yl';i?\'W'YllJvCl8 : 081 811 2700 

lYl';i?\'Wvl/lYl';i?ll';i : 02 218 5387 (n~lJ1~(J"1)• 

E-mail : suchana .c@chula.ac.th 


5. 	 'Lb~l~fl1';iPin'l'Jl 

2537 lYl.'U. (lYl(Jll'll?l!il1Yl1'lYl~L~) ~Vll~'l mrulJ'vjl1YltJ1~(J, 
2540 M.A. (Biology) Central Connecticut State University, U.S.A. 

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

6. 	 ?l1'Ul1'1l1fl1';i~jJfI11:U'lhtllru~ LI'l'l'J (LL!il n~l'l~ln1IiiJfl1~Pin'l'Jl)
v 	 • 

Ubll'llYl (J1Yl1'lYl~ L~ fl1';i b'Wl~'/J tJltJ~tl5U~ fl1-r'l '/JU~~tl5~1'l~'U1'UYl~L~ 


fl1';i8t1-r n';Yl-r'WtJ1m 1 tlYl~L~
, 

7. 	 'tb~?l'U fl1';iru~ l~moUv'ln'U fl11'U~'vj11'lltli~m~'lmtJ1tlLb(1~mtJtlv mJ1~ l Yll'l 

7.1 	 vr'mihlm'lfl1';il~(J 

1) t:-.J fl n 1 ~Yl'U l~ '1 'W L11'l~ v~\illU 1~ L.f1Yl n'l bb~ ~U'U~ b 1 ru~:uJl'Ul'lU~ n'l~l n fl1';i L 'Wl~ b~(J'l. 	 " , 
~'l'Ul1 Litopenaeus vanname; ~ltJn'll'UfI ru~ n'j"';i:unl';il~tJ LL 'Iti'l'1l1~ 

:U'vjl1Yl(Jl~(J'U1'Wl (2548-2550)
" 

2) 	 An'l'Jlllfl ~ nl'vjtl ~ ~"Ui1 f1ru.f1 1'W~ '1 bb 1 ~~8:U'Uv'l~tI~~ ll'l'l'JL~v fl11vlv'l L~tJ1Vi cJ'l 8t1, 
'vj:Jbfl1~il'lbL~~~tI~L~8:U1(J'l ';i~tJ~~ 2 - Yl-r'W(JlmmU1Yl~L~ v'lAfl1';i'U~'vj11fl11

" t.I" , , " 
~\9lJtll~tlVi~ LI'l'l'JL~8 fl11vlfl'l LVitJlfl~l'lV'l~tI (2549-2550) 

3) 	 fll1lJ'vjm n'vj(ll(J'Uv'lYllnbU~ eW'U~b lruvYltJltlbb'Iti'l"Ul~'vjl~'1ltlfllJ-'vj:J bfl1~Yl~Lfl1M , " 
~'l'vjll'l'W fI ';i1'l~D'j"';i:U ';il'1l lfl';i 'I nl'j"~\9lJ'Wlfl'lAfll1:U1bLfl~Pi n'l'Jl'U1(J'U 1 tJ nl'j"~1'l nl';i

" 
Yl-r'W(Jlm~1.f11'W1'UU1~bYll'l1YltJ (2549-2550) 
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4) 	 n 'l ';! ~ ~m:lJ nl ,;!~'U I'll '1J €l-:J ll'U 1 U::; nl 1-:JJl 'l ClVl ~-:J nl ';! l n~ fI ~'U i1'U 'liJ'Ll ~ II ru €lYl Cl 'l 'U, 

llvi-:J'1J'l~Vllllmd1iJ~'U m)Wl'U1'1l~'l.nl'\~n?f:lJlJl'1l 1Il~'lGl-:Jmru:lJVl'llYlm~Cl (2550­" , , 

2551) 


5) 	 UIll'~Cl ~ ?i -:J l ?f ~ :lJ n 1 ';! II ~ ~ n ';! ::; III 'l Cl II Gl ::; n 'l ';! fI n f1l :lJ '1J €l-:J '1l D ~ "l'U 51'i 'l-:J ~ 'U1 'U Yl ::; l Gl :, 	 , 
mruflm~'l'1J€l-:J?flVl~lCl~l~Cll Codium fragile 1'UU,;!::;lYlf'llmVl~ ~'UCJ?i\ll?f~:lJm';! 

l~EJ1'UJliJJl'lmm61lCl'1Jm:lJGlD5lmVl~l~€lm,;!flm~'l~'U?f\l ru 1Il~'lGl\lmru:lJVI'llYlCl'l~Cl 
~ ~ 	 ~ , 


(2550-2551) 


6) 	 f11l:lJ~:lJvr'U5llGl::; m,;!€l ~~1:lJ n'U'1J €l-:JYl'ln l U ~ €l Cl llGl ::;~-:JiJ~11'l~'U1J1 II ru €lVlCll'U IIvi -:J'1l'l ~ " 	 , 
Vl'l~'1J'U€l:lJ-VllJ In'l::;Vl~ lGl1~ ~\lVll~'UfI,;!f'l~l),;!,;!:lJ,;!l'1l lm\lm';!vr(9lJ'U'lmr1f11l:lJ~llGl::;

" 	 " 
flmn'U1Cl1JlClm';!~~m,;!Vl1~Cllm~lm~1'Uu,;!::;lVlf'llVlCl (2551-2552) 

7) f1d'l:lJVlGl'lnVlmmlGl::;n'l';!m::;IIl'lCl'1J€l\lVl'lmu~ew1'U'l.h'UJllVlCl: 1 - VllJl,m::;I,I,?f:lJ?f'l,;!
" 

1m\l m,;!€l'U 1n~vr'U l) n ,;!,;!:lJV1'1JB'U I, ~ €l\l:lJ'l\l 'l n~';!~ ,;!l'1J~h1 '1-':IJ ~'lGl-:J m ru:lJVl 'llVl Cll~Cl, , , 

(2553) 


8) 	 vr(9lJ'U'l nl,;! I, -d' €l \l ~ 'U'1J el\l hJ nl ';! l~U11'l llGl::; nl,;!?f~'l-:J?f'l ';!~iJ ~Vl tVl'l-:J~lJl 'l~'1J€l \l 
VllmU~€lCl )orunno funebris Kelaart, 1858 ~'UcJL~Cll'1l'lqJLu~'l::;Vll\l~l'Ufll'lli 
VlmnVlmClVl'l\l~lm'V'l f1ru::;lYlCJlf'l'l?f\il{ ':IJ~lGl\lmru:lJVl'llVlm~EJ (2553), 

9) f1d'l:lJVlGl'lnVlmmLGl::;nl';!m::;\l'lCl'1JB\lVl'lmU~€lCl1'U'l.h'UJ'llVlCl : 2 - VllJLm::;f1,;!'l:lJ
" 

lf1 ';! -:J m,;!B'U 1n~vr'Ul) n ,;!,;!:lJV1'1l B'UL~B\l:lJ'l':IJl n~';!::; ,;!l'1J~h1 '1- ':IJ~'lGl \l mru:lJVl'llVl Cl 'l~Cl, , 	 , 
(2554) 

10) lf1,;!\lm';!~~'VhVliT-:J~mI,Gl::;riiJ€lu::;m1\l lm-:Jnl,;!€l'U1n~vr'Ul)m,;!:lJV1'1lB'UL~B\l:lJl':IJln
" 	 " 

~,;!::;,;!l'1l~l~ '1-\l~'lGl-:J mruliVl'llVl Cll~Cl (2554), 
11) Monitorins the impact of the introduced bryozoan, Membranipora 

membranoceo on the native snail populations in the Gulf of Maine. 

Project AWARE Foundation, AUSTRALIA (2549) 

Clt. Q..I 	 ..::J 0 d 11 

7.2 \ll'Ul\l ClVlVl'lL;;1~\l I,L!;ll 

1) 	 '1l1GlVl,;! 1m~lVl1~cJ l,;!ru~ lClnlW':IJ'11 I,L!;l::; ~-U'Ul "IJ1tJ"IJJ. 2550. m,;!L~'l::;
v • 

'1JmClvr'U5u~m1\lLLGl~m,;!~'U~LL'Ulu::;m1\l~lClm';!~uvr'U5LLUUBlilm"lf'l-1: f1~nlGl 
, \J 	 , "I \J 

u~€lm6(jGl~~u~'U5'1Jmu::;m1\llL~\lU'l\l'1lD~u~nruVllJlm::;lL;;1:lJ?fl,;! ~\lVll~ '1lGlul , 	 " , 
L€ln?f'l';!u,;!::;'1l:lJl'1llm';! Vl1~Cl'lmlVlCl : U';!::;lCl'1J'11lLVlLLr1:lJVll'1l'U. m';!u,;!::;'1l:lJl'1llm';!, , 
u';!::;,htJ f1f\l~ 3 '1l:lJ,;!:lJflru::;UDtJ~\ll'U1VlEJ'lnl,;! €l~.?fl)., 31 ~!;l'lfl:lJ - 2 

~~f'l~mCl'U 2550, VlVll)f1ruo/il),;!,;!:lJ'1l'l~lVlClll,m~LL!;l::;Vl::; LGllYlCl BlI,JlB~(ilViu ~-:JVll~ 

"1mu1. VlU'l 127-134., 
2) u:o~';! L~BUCl ~-U'Ul -U1tJ-UJ '1l1!;lVl,;! 1m~lVl1~cJ LLGl::; l,;!ru~ lCln'lW':IJu. 2550. 

d.lI , 'i 	 III 

n'l,;!1,~'l::;'1J Cl'l Clvr'U5u::; nl1\l LI,Gl::; n'l,;!~'U~ LL 'U1U::; n'l1\l~1 Cl n'l';!~uvr'U5 LI,UU B'lilEJ L~f'l ­, " 	 , 
2: ~1\lLlmnl,;!u61BClI'1Te)€l'UU::;nl1\l~Bnm::;Vl~'l Pocillopora domicornis 

(Linnaeus, 1758) U11,1ruVllllm::;lL?f:lJ?f'l,;! ~\lVll~'1lGlU~. I,Bn?f'l';!u,;!::;'1llil'1llnl,;!" 	 , , 
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3) 

4) 

5) 

6) 

7) 

8) 

-

vrh'lenmLvm : LJ';i::;lCJ'tluLLYlLLnJJVll'tl'U. nlJUJ::;'tlJJ1'tllnl'aJ';i::;..J1U fI~'l~ 3 'tlJJJJJ, 
flru::;UijU~'ll'Ul'VlCJlnlJ e:JYU'l'B., 31 ~mfl:lJ - 2 'Y'l~f'l~n1CJ'U 2550, ~~'Bnru'l1 

'BJJJJ'tll~1'VlCJ1Lnl::;LL~::;'Vln~1'VlCJ rllL.ne:J~\9l~U ~'lVllV1'tl~ul Vl'Lh 135-140., 
nJJ~~'U6 ~n~rul lJru"v~ ltJnlruOJu LL(1::; ~OU'Ul OU";l'uouv. 2550. ~'llJ~1\9l1'ULL'Ul 

v • 

U::;nl1'lU~Llrumjbnl:::Lb?1JJ?11d rllb.ntJ~\9l~U ~'lVllV1'tl~U1 - 5 : fIl1JJ~JJ~'U6J::;VI'h:J
\J , 

JU'VlJ'lU::;nl1'lYl1idJ'U~'Utl1f'1CJnu'tlDV1U~l. LtJni.'llJUJ::;'tllJl'tllnlJ 'Vl~'Y'lCJ1m1'VlCJ :" , 
UJ::: lCJ'tlUm1LLnlJVll'tl'U. nlJuJ::;'IlJJ1'll1n1JUJ::;..J1U fI~'l~ 3 'llJJJJJflru::;UijU~'lI'U 
l'VlCJlnlJ B'Y'l .?1'B ., 31 ~mflJJ - 2 'Y'l~f'l~nlCJ'U 2550, ~~'Bnru'l1'BJJJJ'tll~1'VlCJ1Lnl::; 

Lb~::;'Vl::;L(11'VlCJ rllL.ntJ~\9l~U ~'lVllV1'll(1U1. Vlih 141-148., 
'lll(1'VlJ 1n~1'Vl1'Y'lcJ lJru'Y'l lCJnlruOJu LL(1::; ~'ll'U1 'tl1D'tlv. 2552. nlJL'Y'll::;

v • 

'tlCJ1CJ~'U6U::; nl~'lbL(1::;n1J~'U'v'hb'U1U::;nl~'lvi'lCJnlJ~u~'UthLuumf'1m 'Y'lf'l-3: nlJ 
, \J , 

ur;ie:Jm"llc;'j~~u~'Uq'UtJ'lU::;nl~'lb'tllml'l Acropora spp. U~blruVl~bnl::;bb1:'lJJ?11JbLc;'j::; 

~n~ru::;'tl tJ'l L"Il~ ~~u~'U6J::; CJ::; n tJ'U bb(1 :::VI~'l n 1 JU r;i tJ CJ e:J tJ n"lJl~J1. Le:J ni.'llJU J ::;'llJJ, " , 
l'lllnlJ 'Vl~'Y'lCJ1ml'VlCJ : er'U"lmVlJJ1'U\il'Ul'VlCJ. nlJUJ:::'llJJ1'lllnlJUJ:::..J1U fI~'l~ 4 

,,~ , 
'llJJJJJflru:::uijllii'll'Ul'VlCJ1nlJ tJ'Y'l.1:'l'B . 20 - 22 ~mflJJ 2552. ?1l'U~vrhtJV1L'U1L~CJl 

~'lVll\Yl'tl~U1. Vl'Ul 202-210 ., 
U\i'Y'lJ b~e)'UCJ ~OU'Ul ou1DoucJ bb~::; lJru'Y'l lCJnlruOJU. 2552. mJL'Y'lI:::'UCJ1CJ~'U6 

<:CI Q,I ,''I 

U:::nl1'lbL~:::nlJ~'U~LL'Ul'IJ:::m~'lvi'lCJnlJ~U~'U6LbUUmf'1m'Y'lf'l - 4: BmlnlJur;ie:JCJ " , 
bb~::;~WJ'l.nmJ'tle:J'lr;lleie:J'UU::;m~'lV1e:Jnn::;VI~l Pocillopora domicornis (Linnaeus, 

1758) u~blruVll.ibm::;bb?1JJ?11J ~'lVllV1'llc;'jU1. be:Jn?11JuJ::;'tlJJ1'tllnlJ 'Vl~'Y'lCJlml'VltJ : 
\J " 

er'U~1~1V1l.i1'U]I'Ul'VlCJ. nlJUJ::;~JJ1'lllmJUJ::;..J1U fI~'l~ 4 'tlJJJJJflru::;UijU~'ll'U 
l'VlCJlnlJ e:JYL?1'B. 20 - 22 \9lmflJJ 2552. ?11'U~\9liLtJV1b'Ulb~CJl ~'lVllV1'll(1U1. VlUl, , 

211-218. 

bfl~tJl~cJ ti'lbDV1~ lJru'Y'l lCJmru\lu bb~::; ~'tl'U1 ou1Douv. 2552. fIl1JJVlmnVlc;'jlCJ
" . 

'UtJ'l?11V1~lCJB'ltJlf'1CJU'UVlrQ'1'll::; b'll Enholus ocoroides U~blrubb'U1V1rQ'I'Vl::;b~bm::; 

bb?lJJ?11J ~'l'VIl\Yl'll~U1 . LtJm'lIJuJ:::'llJJ1'tllnlJ Yl~'Y'lCJ1nJ1YlCJ : er'U"1~1V1JJ1'U\il'U 
" \I ~ 

l'VlCJ. nlJUJ:::~lJl'lllnlJ'lJJ::;..J1U fI~'l~ 4 'tlmJJflru::;uBU~'ll'Ul'VlCJ1mJ B'Y'l.?I'B. 

20 - 22 IPlmflJJ 2552. i.'Il'U~lPliLtJm'Ulb~CJl ~'lVll\Yl'tlc;'jU~. VlUl 532-537., , 
i.'I'll'U1 'lllD'tlcJ LL~::; THU'V'l 1f.1nlru\ltJ. 2554. nlJ~'U~u:::m~'lU~blruVll.iLnl::: 

, QI \J \l 

bb?lJJ?llJ e.hb.nB~\9l~U ~'l'VIlV1'tl~U~. LBni.'llJuJ:::'llJJ1'lllnlJ 'Vl~'Y'lCJ1nJl'VlCJ : nil" 
" \J 

l~nnll'ltJ~l'l~'Uh. nlJUJ::;~JJ1'tllmJUJ:::..J1U fI~'l~ 5 'tlJJJJJflru::;uBU~'lI'U 
lYlCJlnlJ tJ'Y'l.?l5. 3 - 5 'Y'l~f'l~ nltJ'U 2554. llVll1'VlCJ1~m 'Vlfll'U1~UJ1'llJJ'lfl(18i.'11'U 

f'l'UcJtl n'VI'UtJ'lJ::;L1CJ'l ~'lVll\Yl'UflJJ1'll~JJI . 
\J 

Chavanich 5, Harris LG, Je j and Kan~ R. 2006. Distribution pattern of the 

~reen al~a Codium fragile (Surin~ar) Hariot, 1889 in its native ran~e, Korea. 

Aquatic Invasions 1: 99-108. 
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9) 	 Chavanich 5. 2006. The occurrence of Hyo{e nilssonii in the rocky 

intertidal zone in New Hampshire, U.S.A. Crustaceana 79 (8): 1005-1010. 

10) 	 Chavanich 5, Ketdecha N, Viyakarn V and Bussarawit S. 2007. Preliminary 

surveys of the commensal amphipod, Leucothoe spinicorpo (Ablidgaard, 

1789), in the colonial tunicate, Ecteinoscidio thurstoni Herdman, 1891, in 
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11) Darumas U, Chavanich 5 and Suwanburirux K. Distribution patterns of the 

renieramycin-producing sponge Xestospongia sp. and its association with 

other reef organisms in the Gulf of Thailand. Zoological Studies 2007; 46: 

695-704. 

12) Goto K, Chavanich 5, Imamura F, Kunthasap P, Matsui T, Minoura K, 

Sugawara D and Yanagisawa H. 2007. Distribution, origin and transport 

process of boulders deposited by the 2004 Indian Ocean tsunami at 

Pakarang Cape, Thailand. Sedimentary Geology 202: 821-837. 
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thurstoni Herdman, 1891 and Clovelino eye/us Tokioka & Nishikawa, 1975, 

in Thailand. Aquatic Invasions 4: 349-351. 

15) Chavanich 5, Viyakarn V, Loyjiw T, Pattaratamrong P and Chankong A. 

2009. Mass bleaching of soft coral, Sorcophyton spp. in Thailand and the 

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

1515-1519. 

16) Kuanui P, Chavanich 5, Raksasab C and Viyakarn V. 2009. Lunar 

periodicity of larval release and larval development of Poeilloporo 

domicornis in Thailand. Proceedings of the 11th International Coral Reef 

Symposium, 7-11 July 2008, Ft. Lauderdale, Florida. pp.382-384. 

17) Loyjiw T, Viyakarn V and Chavanich 5. 2009. Diversity of gorgonians and 
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2008, Ft. Lauderdale, Florida. pp. 1367-1369. 

18) Viyakarn V, Chavanich 5, Raksasab C and Loyjiw T. 2009. New coral 

community on the breakwater in Thailand. Coral Reefs 28: 427. 
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19) 	 Senanan W, PanutrakuL 5, Barnette P, Chavanich 5, Mantachitr V, 

Tan'Skrock-Olan Nand Viyakarn V. 2009. Preliminary risk assessment of 

Pacific whiteLe'S shrimp (P. vannamei) introduced to Thailand for 

aquaculture. AquacuLture Asia Ma'Sazine 14: 28-32. 

20) 	 Chavanich 5, Viyakarn V and Park HS. 2010. Amphipods associated with 

Codium species in Korea. Crustaceana 83: 795-807. 

21) 	 Senanan W, Panutrakul S, Barnette P, Manthachitra V, Chavanich 5, 

Kapuscinski AR, Tan'Skrock-Olan N, Intacharoen P, Viyakarn V, 

Won'Swiwatanawute C and Padetpai K. 2010. Ecolo'Sical risk assessment 

of an alien aquatic species: a case study of Litopenaeus vannamei (Pacific 

whitele'S shrimp) aquaculture in the Ban'Spakon'S River, ThaiLand. In: 

Hoanh CT, Zsuster BW, Suan-Pheng K, IsmaiL AM and Noble AD (eds), 

Tropical DeLtas and Coastal Zones: Food Production, Communities and 

Environment at the Land-Water Interface. CABI Publish in'S, pp. 64-79. 

22) 	 Panutrakul S, Senanan W, Chavanich 5, Tan'Skrock-Olan Nand Viyakarn V. 

2010. Ability of Litopenaeus. vannamei to survive and compete with 

local marine shrimp species in the Ban'Spakong River, ThaiLand. In: Hoanh 

CT, Zsuster BW, Suan-Pheng K, Ismail AM and Noble AD (eds), Tropical 

Deltas and Coastal Zones: Food Production, Communities and 

Environment at the Land-Water Interface. CABI Publishing, pp. 80-92. 

23) 	 Chavanich 5, Viyakarn V, Adams P, Klammer j and Cook N.. 2012. Reef 

communities after the 2010 mass coral bleaching at Racha Yai Island in 

the Andaman Sea and Koh Tao in the Gulf of Thailand. Phuket Marine 

BioLo'SicaL Center Research BuLLetin 71: 103-110. 

24) 	 Nomura D, Shimizu D, Chavanich 5, Shinagawa Hand Fukuchi M. 2012. 
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on physicaL and biogeochemicaL components of pooL water. Antarctic 
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7.3 	 ,n 'L.! 1 ~tJ Vl flll;i'-nr'h 
1) n1';i1,~l~'lJ tJltJvr'L.!LhJ~n'l-r~1'L.!';i~'lJ'lJ l,~tJ~1,~e:lnl'~i~'L.!Yhl,'L.!lD~nl'r~ (~lVloUllf1';i ~ n1';i), ~ 

lf1';i~n'l';i1vltJdl:!JI,I,~~ 2 f1ru~1VltJlP1l~Wl~ '<iJVll!;l~mrulJVll1VltJl~tJ (2554-2556), 
v 	 I .d f lJ dd 
?1(7l?11'L.!~l'L.!Vl!;lm~: ';imm~ 80 (UVl 2), 

2) 	 n ';i ~'lJ1 'L.! n l ';i'lJe:l ~ n ';i~ I,I,?1Jl~:iJ ~!;l ~ e:l nl ';i 1,1, ~~ n';i~'<iJ l tJ'lJ e:l~ (1)1 ri e:l'L.!D ~ nl-r~ (~1 VloUl 

1m~n'l';i) lf1';i~n1';i A1B1 f1ru~1VltJlP1l?1\ll~ '<iJVll!;l~mrulJVll1VltJl~tJ (2554-2555), 
, , 


G1(7l?i1'L.!~l'L.!Vl!;l~1~: ~e:ltJ!;l~ 80 (UVl 2)
, 
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6) 	 m~b'Wl~b~CJ,nJ~fll-r"lb'Ulml-:J Acropora spp, l~CJfll~t:-J~'lJbViCJ'lJ1'U~~'IJ'IJ b~CJ-:J'IJ'U'lJn 

bvlvfll~~'Uvhb'U1LJ~ nl-r"l f'l'U v ~-:J b~~'lJ fl1~1~CJ1'UD:iJD lflbm~CJ'Uv-:J'lJ f1m5Lnl'v!~ bvlv 
t/ 'U 'U 	 '\J \.I 

fl1~Pim~l-u'U?1-:J ru ~~lf1-:JmrulJ'V!llV1CJ1~CJ (2550-2551)
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