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Abstract 

The seasonal reproductions and populations of nudibranch, Jorunno fenebris 

Kelaart, 1857 at Mu Ko Samae San, Sattahip, Chon Buri Province were investigated. 

There were four study sites, i.e. the coast of Ko Khram, Laem Pu Chao, Had Yao, and 

Khao Maa Choa in this study. In each site, the surveys were conducted 5 times: in 

January, March, May, July, and September 2012. The results showed that Jorunno's 

population was found only at Laem Pu Chao at the depth between 2 m and 4 m 

during March and September 2012. All specimens were smaller than 40 mm, and 

approximately 80% of the specimens were in the small size class (less than 30 mm). 

The specimens were found associated with food sources, i,e. hydroid and blue sponge 

Xestospongio sp. In the experiment of reproduction behaviors by rearing 80 mm in 

length )orunno collected from Ko Ran Daomai, Chon Buri Province, we found that all 

of them mated and laid eggs 1 - 3 times during 7 -week period. However, in the 

laboratory, the development of Jorunno eggs stopped at the veliger stage because 

they could not settle and metamorphose. More studies are needed to investigate the 

development of the )orunno larvae in the laboratory. 

Keywords: nudibranch, Jorunno junebris, seasonal reproduction, population 
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e:J'U n'llJ151'U bQ~l~~'U~ n1 'l Pi n~l fl~'l.Q ~ 'l'V11 n1 'lPi n~l'U'YlU 1'Yl bb~ ~ fllllJ611 Aru'VtJ'l'Yll n b tJ~ e:J ~1'U , v 

'j~'U'Ulklf11~cm1'W VllfmJ~€lCJ )orunno junebris 1'W~'W~V!*f11~bb~UJ~1'j e)lbfle:J~~~'U ~~V!'r~ 
'IJ~U~ ~'l btJ'U~'U~1 'U fl1llJ I?) bb~ 'V tJ'l n tJ'li1~ b~tJ ~1~Clll ~ btJ 'U ~'U~ Pi n~lfll ~1~fl 'l 'l nl 'ltJ'U l'n~,,, , 
-W'U5n'l'llJYi'IJeJ'Ub~tJ'lm;Uln~'l~'ll'IJl1il~ 6'1lJ b~;U~'l~ b'Yl~1'\7l'U'll'IJ6'1 m., 6'1 CJ1lJU 'llJ'l1'IJ nm~ (bfl'l'l nl'l , " 
e:J~.6'15.) ~'l1'UU~ 1 ijlI'1CltJ'l~6'1'lflb~tJPim~1f)1?)n1~~U~'Uljbb~~~1'U1'UtJ'l::;'lJln'l1'U5'l'llJ'tll~ 

'\ <> I '\J 'I 

d d II 

LlImll'5'V1 LnV'J"llll-l 

'YllmtJ~mJ (nudibranchs) dJ'U~1'11'Yl~b~~1~lnV!'eW (Phylum Mollusca) n~lJVleJ~~l 
q d Q.I ,....dq I LI.q V I v I J"«::iq LI f' 

bl?)~l (Class Gastropoda) "Il'l VllJ 1 ~Cl'l6'1l'1l'YllJ6'11'Ub 'Yll()1l?)nU6'11'U'YltJ'l 6'1()1ln'1lJ'UlJflllJJVlmnVlm~ 

'VeJ'l~l'Ul'U'tlijl?)6'1 'l bb~ ::;ij~1'U1'UJJl nb~eJ btJ~ ~U bV1 ~U nU~1'11 n~JJ ~'U1 'U'ff'U~tJ~ (Subclass)
\J , 

Opisthobranchia b~~ln'U ~UbtJ'U~1'Ul'Umnnl1 900 'tlijl?)~ll~n 'YllmtJ~eW~n~lbb'Une:JeJmtJ'U 
4 eJ'U\~lu~e:J~ (Suborder) l~bbri Doridacea, Dendrorotacea, Arminacea bb~::; Aeolidacea 1'U 

5'U~u (Order) Nudibranchia (Jensen, 2000) ~n~ru~~lltJbtJ'U~()11~ijbtJ~e:Jn1'U'l::;~::;bb'ln'Ve:J'lnl'j 
btJ'W~le)eJ'W bb~ ~'Vhn1'l~'l btJ~ eJnmtJVj~'l~Y1neJeJml1 n 1 ~ ~l'W'VeJ'l~1~l1~ bb D'lbu'WtJGleJ'l ~~lJlJl\il'j 
~l(J'Vll tJ'j::;ne:JU~l(J~l'W~l ~l'UbVh bblJ'Wb~~ bb~::;tJl(Jl~mtJ1'W (Harris, 1973; Thompson, 

1976; Behrens, 1991) 

Nybakken, 1978; Gosliner and Drahein, 1996; Cobb and Willan, 2006; Debelius and 

Kuiter, 2007) btJ'U~l'd~~ul~tJln ~lm'jCl~u1~\il'llJ"IleJn~'W tJ~n1f'l ~eJ'lJl b~~tJ'l~lVje:JlJ 
~lVj11(J'Yl~b~ Vj~lV1~b~ bu'W~'W lvltJ~l'W1Vjt1J~'Uen~(J\illlJbbVj~'lenVjl'j (Thom pson, 1964; Harris, 

1973; Grzimek, 1984) 'YllmtJ~tJmtJ'U~()11n'Ub.Qm tJ'We:J1V11'j 1I?)tJijn1'jb~tJn'tlijl?)'VtJ'lenVjl'jbb~~ij 
15nl'5n'W~bbl'1n~1'ln'U ~ltJ~1'l'VtJ'le:J1V11'l'Yl1mtJ~tJ~ b'li'U ~tJ'lJl1'Ul?)lb~tJ lu'lltJil b~~tJ'l~lVleJlJ 
1~tJm 'jllJ(i'l 'Yll m tJ~tJtJn~lJ~'W Ul'l'IJijl?) fl'U bVI ~m~'l ~11 'Vru::;~Ul'l'IJijl?)n'WbQ~1~~1'WflltJ1 'W'Ve:J'l, 
bVI ~eJ ;Ul nfllllJ bb\il n ~1 'l'V tJ'l'tlij I?) bb~ ~15nl 'l n'W tJ lV1 1 'l'V11100 VI 1 m tJ~ tJ tJ ij~n~ru~Vj~ eJ bbeHY1\J~ 
bb\iln~l'ln\J ~'ld 'YllmtJ~eJtJ~1'U1V1t1JtJeJnVllfi'U1'Wb1mnm'l~'W (Harris, 1973; Thompson, 1976; 

Jones et al., 1998; Jensen, 2000) 

'YllmtJ~eJtJdJ'W~()11~ij 2 b~1"11\J~lb~tJln'U (m::;b'YltJ) ijm::;Ul'Un1'l6'1~l'lb"ll~~~U~'Ulh~'l 2, 
b~1"1 (?f b tJ1lJ bb~::;1~) ~ ~tJJJ n'U 'Yll m tJ ~ eJ ~11'l1 'till?) tJ n1 'l6'1~1'l bijtJ n~ij fllllJ bb ~'l bb 'l 'l~mXJJ1'ti~ij, 
~m~ru~eJ~'j1lJn'UbtJ'Un~lJ 1I?)tJn~lJ'VtJ'l1'1iij'ltJ~1'l ~n~ru::; 'V'Ull?) bb~::;~~VlmnVl~l~ b'li'U ij

\J \I '\ 'U 

~n~ru~'V1?) btJ'U bn~ tJ 1 CJ 11 btJ'U~ 'U ~unl 'lll'll~U'W~'l~ ~ I?) b n l::;VI~tJU'U bb VI~'l eJ1V11'j1 I?) CJ ()1 'l 'l 

(Thompson, 1976; Pawlik et al., 1998) 'j::;tJ::;b1m~I'W'Wln1'j'VtJ'll~bb()1n~l'ln\JmlJ'lJijVl ~'lbb~ 
2-3 l'U VI~mtJ'Ub~tJ'U b~JJ;UlmtJ'U~leltJ'U~l1il'l'l~~b'U'Ubb~~'ln()1tJ'U (planktotrophic larvae) 

-W1'W'WlbtJ'U~leltJ'U'j~tJ::; veliger ~6'11JJ1'jCll1tJJ11~B6'1'l::; (free swimming) bb~::;~l?)yhmtJ~tJ'UbbtJ~'l 
'ltJ~l'l (metamorphosis) b~tJ~'l~Ufl~l'UU'U~'U~l n~ltJ btJ'U'Yll n b tJ~ tJ tJ'j~CJ::;ltJeltJ'Ubb~::;ltJ~'U~ij" , 

http:tJ'U~()11n'Ub.Qm
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f{fl~ru~~tJ ~l\l bit1ij eJ'U ~ eJ bb~v1 eJ 1tJ ~\l-d vll ei eJ'U1 'U1~ CJ ~ ~ij fll 111 (JJ11~ eJ ~l 'I B"'1~"'llJ11t1 
bb'l'i~m~\J1CJbtJ'UI~(J~Vl1\lhnfl6'llJlfl1(9](J1)1~(Jm::m?lJ1dJ 'Uvll,hvn (Harris, 1973; Thompson, 

1976) 

fl11~Vll fl btJ~ 1) CJD 11 f"1\J 1 fl btJ~ 1) fl bb ~~vi eJ~lJ~l'l fl1 CJ ~'l:W~\11J'U1 fl111 'U fl1 1?l~1'l fl~1flDeJ'ln'U, 
vll\Jlfl~~lit1mCJltJ bbtJtJ b'li'U flll'1'i 11'1 vl11~boff1 nU?lm'U~it1~m~ CJ'UbbtJu~~·d~'U fll1bfl~eJ'U1W"l'lJeJ'l 

\J \J 

eJ1~I~tJ1\l~1'Ub~€lG'1~l\l fllllJ(?1 n h 1,xnu~m flllG'1~l\lG'111Vl&i CJf1ii~i1f111lJ btJ'UY1~~ eJ~(?11 btJ'U\1l'U 
'\J 'I \J '\J 

(Harris, 1973; Thompson, 1976) "'11Vl&iCJ.nii~Vl1mtJ~eJ(J?l~1'l~'Ui1it1mflit1mCJ (Cimino et al., 
, \J 

2001,2004; WahidulLah et aL., 2006) ?l1Ibit1~hd'i1f111lJbtJ'U-W~~yh1~~(?11~'UhJ?lllJ11flf1'UVl1fl 
btJ~eJmr'Ul btJ'UeJlit1111~ (Cimino and Ghiselin 1998; Cimino et al., 1999) ~\l-d flll?l~l\l?l11 
Vl~(J.niib~eJDeNn'Ufll1tlfl~1"r'ltJ1'U~(?11fl~lJ5'U 1(9]CJbQ"r'l1~~m1l.l:Wm~~fl~'Uit1~\l b'Ii'U yjeJ\lJ1 b"r'l~CJ'l 

'I \I 'U" \I 

~lit1eJlJ 1U1beJoB'115(9]1eJCJIii b'U'U\1l'U (Fontana et al., 2000, 2001; FauLkne r, 2002; Mayer and 

Gustafson, 2003, 2006) G1(?11bit1~1-d 11lJ~\l tJ~fll-r\l bb~~ ~eJfllJJVl~b~ btJ'U~\lbbit1~\leJlit111bb~~1,x 
~11Vl&i~.niivi'\ln~11bbnVllflbtJ~eJ(J (Thompson, 1976; Coleman, 2001; Darumas et al., 2007)

, \J 

i:J\J~u'U ?l11Vl&i CJJJ ii~"r'ltJ1'UVl1 flb tJ~ 1) CJtJ l\l'1liJ ~i1'1Vl~Vl1\l~1.nl"r'l vh1 ,xVll fl btJ ~mJ b it1~ l-dflm CJbtJ'U 

btl1it1lJl(JVll\lfll1bb'V'lVlCJ1'Ufll1'1111tJ~n(ilbtJ'UvllCJl'1JiJ(il1it1~ (Fontana et al., 2000; Cimino et al., 

2001, 2004) b'li'U VllflbtJ~eJ(J )orunno junebris ~"r'lUm~\J1CJYi'11tJ1'Ub'1l(?1~eJ'U U~blrulJit11?l~Vl1 
~'U b~ CJ bb~ ~lJit11 ?llJVl 1 bb tJ 6/l~ fl(?1 ~1'U(?1 fl 11lJtl'11'Ui.ll'UJ11Vl CJ Vl1 fl btJ ~ e:J (J'1JiJ (ild ?lllJ1 1 fI?l~l\l ?l11Vl ~ CJ, , 
JJ~~1f1fll'jn'UyjB\l~J1b~'U Xestospongio sp. b~'Umit111 (Karuso, 1987; De Silva and Gulavita, 

1988; Fontana et al., 2000; Darumas et al., 2007) ?l11vi'\ln~111~bbn ?l11fl~lJ renieramycins 

b'li'Ub~~nntJ~"r'lu1'Uyje:J\lJ1~J1b~'U Xestospongio sp. (Kubo et al., 1989; Oku et al., 2003; 

Amnuoypol et al., 2004; Nakao et al., 2004) ;\l"'11fl~lJ-di1f1l1lJbtJ'UY1~v1m'?j~~lJ~b1\lit1m(J 
'1JiJ(9] ('I11"r'l1 B'U~'U bb~~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) 

VllflbtJ~eJCJ~"r'ltJm~\J1(J1'Ui.l1'UJ11VlCJi1tJ1~lJlru 60 '1JiJ(il (rul\lri"r'l~ ~Vl6Vll~~LJ, 2544) 

b(ilCJVl1mtJ~eJCJ )orunno junebris btJ'UVl1flbtJ~eJCJ~"r'lUm~\J1(J~11tJ bb~~ btJ'Ufl~lJb~'U1'Uit1mCJvr'U~ 
(jlYl~11 bfl~lJ~~, 2547; ~'1J'Ul '1l1iJ'1JV bb~~ 11ru"r'l lCJfllt\j\JLl, 2551) 1'Ufll1P1fl~1f1~\l;j' 
"l'i1fll1~fl~ltJVltJ1Vl bb~~fIlllJG4'1f1t\J'1leJ\lVl1mtJ~€lCJ )orunno junebris 1'U1~tJtJiJblf"1 b~eJ'I11lJ11-tl 
btJ'U-UeJlJ~tJl~ fl€ltJ flllt:-J~(?1Vl1flbtJ~mJvi'\l n ~111 'U l~tJtJ b~CJ\l b~ml1lJl1-tltJl~b(J'1JLJVl1\l flll bb "r'lVlV ~€l1tJ 

\J 

~\lbtJ'Uit1~\l1'Ufll1~(ilfllIVl-r'V'lCJlmb(ilCJ flll1offtJl~b(J'1J'U1,x:Wflrufh bb~ ~~\l8'UlJl n~'U 11lJtl\l ?lllJl1f1~(il, 
t:-J~m~Vlu~ bf1(9]\J 1flfllTYh~l CJVl-r"r'lCJ1fl11'U61JlJ'1l1&i1~b'Ii'U n'U 

01 ttl1\91q "::~.:IfI 

1. P1fl~l'1~fll~~tJ~'U~'1leJ\lYnmtJ~eJ(J )orunno junebris1'ULi11lJ'1l1&i 

2. P1fl~lflllbtJ~CJ'UbbtJ~\l'1leJ\l~1'Ul'UtJl~'1JlmVl1mtJ~eJ(J )orunno junebris1'ULi11lJ'1J1&i 
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3. ~1lJ61'Ue:J~'V'f~~~1'tlvh~ 61lJb~\J'V'I~~b'Vl'V'l1'~'U~1'tl6'lV11"1 MJ1lJLJ~lJ~l'tlfllJl~ ,fl1tJ1il1f1~~n1~, , 
e:J'V'I.6'l5. bvie:Jm'JL~tJ'U~bL~~,jl'Vl1''V'ltJlm1tlHhJ~~1tJ'(j11e:J~1~~~~'U 

'" ~ 
6l~1V1~~H)-Il 

'Vl1mtl~e)tJ )orunna funebris Kelaart, 1858 

.K d9 
'VfUVll'1m~t1 

'tlltJ~~'Vl~b~ Blb[le:J~~~LJ ~~V!lV1'tl~LJ~ 'J1lJ 4 ~1~~ 1vl'bbn, 
1. bm~mllJ LJ~nru~11'V'1~"Ill1'U, 
2. '(jltJ~~Lbv!~lJ tJ b~l 

\J 

3. 'tlltJ~~V!1~tJl1 
4. '(jlt.I~~b'IJ1v!lJ1\Je:J 

"!i1-1l b 1'6n n1'~fl m~n 
vhn1~ b.vl~I~1\JU~~'tllm'Vl1fIb1.J~e:JtJ )orunno funebris 'V'I~e:JlJ~~ n1~~LJ~'Utfl'U5~~:w'tll~ 

1'U~'U~~m~I~1lJ 5 f1#~ lvl'bbn b~e:J'UlJfWlfllJ ~'Ulf1lJ 'V'I~~mfllJ mn~lf1lJ bb~~ n'UtJltJ'U 2555 

.ff\J~e:J\Jn1'5fln1:!n 
1. ~:W~1~1\JYl1mtl~e:JtJ )orunna fiunebris 1'U~'U~flfl~11~tJm~vhJl~flvl'1tJe:Jtlmru'1l1tJV!ltJh, , 

1ilJ1 (SCUBA Technique) u'UYin'U'UI~ ~1'Ul'UU~~'Uln1 bb~~.vm;l~~'U~b~tJ1.ve:J~nLJ 
'Vl1mtl~e:JtJ~'V'ILJ b'1l'U 'V'I~~m~lJ ~fl~ru~'Ue:J~~'Ue:JI~tJ ~~v1LJfI11lJ~fl bu'Uil'U 

2. ,j11'i'1e:J~1~'Vllmtl~e:JtJ )orunno funebris lJ1'Yllm1fln~I'1l1~nmm~~61lJ~'U~1'U~~LJLJbitJ~ 
(rearing system) bvimtl~tJLJ bYltJLJnLJ~~ n1r1~LJ~'Utfl'U5~~lJ"1l1~ 

3. 61m'U~'YlIn1~~fl~11vl'bbn yjyj15nruo/i5~~:W'(jl~lVltJ1bm~bbr1~Yl~b~1YW ~~V!l~"1lr1LJ~, 

~r1 f11~~V1~llJtl~~'(jlfl ~Yllmtl~eltJ1'U~'U~flfl~l~~~v1LJfllllJ~fl~l fl11 4 LlJ~~Lb61V1~1'Um~l~ 
~ 1 Lb~~ 21~CJ'V'I'tJYllmtl~e:JtJ )orunna funebris LYltJ~ 2 f1#~ \Jlfln1~~~mlJ 5 f1#~1'U~e:JLJtJ bL~~ 
YiLJbQYiI~LJ~nru"1l1tJ~~bbv!~lJtJb~lbYht1'U 'Vl1mtl~e:JCJ~1'U1V!tu (tl~~lJ1ru 80%) iJ'IJ'UIV1b~fl fI11lJ 

\J U 

tJ~1bv!~CJ~~lfl11 3 b"ll'U~blJm ~1'U1V!rIi'V'lLJe:J1~tJe:J~LJ'U1~V1~e:J~ v!~e:J y.le:J~JI~J1L~'U Xestospongia 

sp. 'Ue:Jfl\Jlflt1'U ~~YiLJ~fl1'1i'IJe:J~'Vl1mtl~eJtJv1~fl~11 
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9l1~1.:1~ 1 	 ~fl~ru~'1JeJ-.1~'U~ ~~~'tJfllllJ~fl bb~~'til-.1nmf11~'V'l'tJVllm'\.J~mJ )orunno junebris 1'U 

~'U'YiPimn 

bn1~f'I~1~ bb'VI~~~b~1 b'tJ1'V1~1~eJ 'VI1~W11 

bb1J1tJ~f111'~ II'lntJ~ f111''l II \JltJ~ f111'~ II'lntJ~f111'~ 
of of of 

II~ ~Yi\JYI'll tI 11~~Yi\JYI'llt1 11~~Yi\JYI'llt1 

2-4 2 - 4 2 - 3 2-3 

~mlr1~ 2555 

n1Jlr1~ 2555 x 

Yiq'\~fl1r1~ 2555 

mf)!llf1~ 2555 

n1JfJ1EJ1J 2555 x 

9l1~1.:1~ 2 ~l'Ul'U'\.J~~'1JlmVllm'\.J~mJ )orunno junebris ~'V'l'tJ1'U~'U~Pim:n ~lbb'Ufl\?lllJ'U'Ul(jl 
'til-.1n~lf11~'V'l'tJ bb~~ ~'Um~CJ 

n\J1f\~ 2555 n\JtJ1tJ\J 2555 

~l1Jl\JU.~~"'Iil~l\JYllnItJ~ il EJ~Y'lU ~l\Jl\J~l 0/0 ~l\Jl\J~l 0/0 

'!J\Jllil L 3 1'1J\J~llJV1'l 14 18.7 17 20.5 

'!J1Jllil'l~'VI';il~ 1 - 3 b'1J\J~blJ\9I'l 29 38.7 27 32.5 

'!J1Jllil ~ 1 1'1J\J~LlJV1'l 32 42.6 39 47.0 

~W'l\J~f)1~~Yi\J (~l'Ul\J~f)) 2 3 
o V I .:::.: Q..I ad .dI 

\Jl1.Jl\Jlb~~~Iil~l1.J'!Jil~tl1.Jilll'1 tlYI'I'IUYll nLtJ~ il CJ ~lm\J~l 0/0 ~l\Jl\J~l 0/0 

Ltllil'lBCJIii 44 58.7 49 59 
" " yJB~oJl~oJlI11J Xestospongio sp. 31 41.3 34 41 

~nL~ 0 0 0 0 

* I'i'lb~'!J11J'm~\JbbMI~~1\Jl\J~1~YiU 

~lflL!'U b~ml1Vllm'\.J~mJ'1J'Ul(jlf)lllJCJllbVj~CJ~t(jlmQ~m~w,]'U~ 29.8 ± 4.01 iJ~~blJm 
(24.2 - 33.8 iJ~~blJ\?l~) ~l'Ul'U 7 ri ~1~~lflf11~~1~l~1'Ub~eJ'UiJ'UlfllJ 2555 lJ1Vhf11~b~CJ-.1b~eJ 

" ~fl'l!n'ti1-.1nmf11'J~'U~'U1fb..J'J~'U'tJb~CJ-.1 bU'ULlm 2 ~tl~l~ t~CJ1~yjeJ-.1Jl~Jlb~'U Xestospongis sp. 

bU'UmVjl~ 'V'l'tJf11~b&i'tJt\?lt~CJf)')1:WCJ1lbVjEjCJ(jlt~mQ~m~'8m'U 2 ~tlm~~ 37.7 ± 4.29 iJ~~L:wm 
~-.1dJ'Uf)')llJCJ11bVj~CJ~l~mQ~CJ~L~:W~'U 7.9 ± 1.10 iJ~~LlJm Vj~eJA~bU'U5mlf)lllJCJllbVj~CJ(jl 
b~:w~'Ut(jlmQ~CJ 26.8 ± 4.71 % ~-.1bL?l~-.11'Um'V'l~ 1-fl, 'U bb~~ fl \?lllJ~l~'U eJ~l-.1bn\?lllJ lJJ'V'l'tJf11~ 
~'U~'Um'U'lh-:l L1~1~-:l n~11 

\ 
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50 
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~ 10 
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I~ 8 
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o 

3 5 7 9 11 13
. 
(a\Jq~) 

3 5 7 9 11 


3 5 7 9 


l-fit eJ\1l~ln1'H~lJ~'W'lJtJ'lmllJEJll?l~?llJ1(91 mQ~EJ 

.n1'W~ 1 nl'~b~'\J1(;1'1JB\lVnmL.J~mJ )orunno funebris b~m11nl'~b~cJ\lbU'Wblm 2 ~L.J\911'l-1 
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~~vhnl'~th~deJ~l~VllmD~eJtJ )orunno funebris \llmn1dl'u~eJn1iJ 81b[lmm~~i~ 
~,:j'I,rr~'1!!;1U~ mVhm~b~mbtJ~tJUbVi tJU1'U~~UUb~tJ-lbbG'1~1'UVl~ bG'1 b vle:lfin1jl'th-lb lmn1~~'U~'U5 1~ tJ, , 
Vl1mtJ~mJ~b~CJ~1'U1~U'Ub~CJ~bb~~1'UVl~bmb~~~ 5 ~ ~'1J'Ul~WnllJtJldbVl~hJ~b~lJ~'U1~mQ~tJ~ 89.4 

" 
± 14.48 bb!;1~ 84.8 ± 14.2 mlJ~l~'U 1~tJrnllJtJ11bVl~tJ~1~mQ~m~eJf1~U 7 ~tJm~ bb~~filrnllJ 
tJl1bVl~tJ~1~mQ~tJ~b~lJ~'U Vl~BA~biJ'U51'l~1f1TllJtJ11 bVl~tJ~b~:w~'U1~ mQ~ tJ bb?l~-l1'UmYi~ 2-n, 'U 

bb"~ f1 m:W~l~'U 

ISO r 150 

-;; 120 -;; 120 r 
Ci ... 

3 3 
'~ 90 ~ 
~ ! '.5(~90 I 

!: ~ ~ 
-'_ _ L..c_ ~ '-'-_ L L-. L 

2 5 2 7 

" 

(~\Jq",) 

, 
2-11: fIlll.1tJl'lbVl~tJV11V1m\l~tJ (~ltJ: It!~~uub~tJ~ bbG1~ 'V'll: It!'VI~bG15'i~l.I'll1~) 

-;: 30 1

" 
3 

r 
I 

'~ 25 ·l 
'.5 

..~ 20 
.,; 15 
~:;; 

" ~ 10 .1. Ii : r__-,__ I~ -1-'-. ~_ _-'-- L... 

7 

(L~lJ';\J) (~\Jqfl) ('~lJ;;\J) (~\Jqfl)
,TtJm";~Yi1n1~YlfI"tJ~ "'tlmVi~Yi1nWI'lfl"!H 

L.-._-- - - 1'l- - l.I - l-1-b VI -tJ ---£'1 l.I · · b~---;2_'tj-: - ll - tJ -~ -V1 £'1 ~ --Yl:-....., l.I~t!1\11m\l~tJ (~ltJ: It!~~uub~tJ~ bbG1~ 'Vll: It!'VI~bG15'i'il.l'll1~) 

~ 40 ~ 40 
I ".." .. 

C" r " S 30~ 30 ;; 
r

I ~ C" 
0: 


., '"~ 20 r.; 20 


..;l., i' 


".,;l 

·f~ 10 .~~ 10..):: r 

c: , c: 


-s. 0 

2 

~ 0 
5 

mOr'fVi 2 m~b~'U11'l'VmVllmtJ~€1CJ )orunno junebris \llmn1~~1'U~eJn1~ ~,ml~'1!m{1 

b~BVhnl'ib~tJ-lbiJ'Ub1m 7 ~tJm-v4 
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'UeJfl\llflt1'U iJ,:rY~Ull VllmtJ~mJ )orunno funebris ijnlYn~l~ ~~1'U~:::UUb~tJ~bb~:::1'U 
Vl:::b"'5'S'S&J"lJl~ 1 - 3 "IJ\?11'U'lh~b1(ll(i)~fl~11 ((911'S1~~ 3) eJ~~ ~~'Ulnl'S'(JeJ~l~VllmtJ~mJ~Y'Ju, 
bb~~~1tI(J11~1~~ 4 1~tJ~lm~~'tlw1f{;'l{;'l1~~~~tJ~e)tJ1m~uub~tJ~bb{;'l~tJ~e)tJ1'UVl~ b{;'lmvllnl~bY'Jl~Y1fl 
b'U'S:::UU bY'Jl:::Y1flb't~\tJ'Uv11~eJ'U veliger hl'Ul'U~~\?1btJ'U'S::::J:::b1m 1 0 l'UVl~~nl'S11~hJ 

~1~1.:j~ 3 '<ill'Ud'U'l1\?1'(Je:l~nlJ'.ll~l~VllmtJ~e:ltJ )orunno funebris 1'U~:::uu b~tJ~bbfl:::1'U'Vl:::bm~e:lvll 
nl'Sb~tJ\lbtJ'Ub1m 7 ~tJ\?11~ 

'V11m'llihw )orunno funebris 

1 

1 

2 

1 

2 

1.4 ± 0.55 

1 

3 

1 

2 

2 

1.8 ± 0.84 

o 	 ~n1'1W61m-HLJ~bU'\..l~1..1~'"J~'1J1')riu'U-rr1~~'U 
lJl'\..1b u'Ul.:Jnm.J~~~~ll'1l..1.g'U \il n~1'\..11'\..I?i~l'\..1'Uun 

" ~ 

-;J1'\..11 '\..IoU'U bL~ ~'1J'U11'1 b~'\..ItJ1'U \'I 'U eJ n ~1~ LL~ n ~1~ n'U 


~ 

11'1 tJYl1mu~utJ~ij'1J'U11'1'1Ju~W1,)1 VI'linl1 ij nl'nl~1'limVI'linl1 

1 	 1'U~l..1d'U'1Ju~L·lm~1. 'li (~n1'li) Y1l..1tl.:J-0lJ~ijL'lm~1.'limimtJ1'UL U'U-;J1ul'Umn 11'1tJ, , ~ 

LL~~~m~-0lJL'1!~~1.'li ijL'1jmn'1iU~~lJ1ru 2 - 4 L'1j~6i', , 

Y11..1 m 'i LL U~L'1j~~'1Ju~ L'1j0~1.'lin 1 tJ1'Ut)~~lJ L~lJ~'U 
2 Y11..1 nl'i LL U~L'1j0~'1JU~ L'1j~~1.'limtJ 1 'Utl~-0lJ L~lJlJ1 n~umi1~oUl'IL\iU, , 
3 	 Y1'\.J nl'i Lu~ tJ'ULLU~~'iU~l~'1Ju~L'11~ 6i'm tJ1 'Um-0lJ b~lJ';'U

~ , 
4 	 Y1'\.Jnl'i'1JcYl..1(;]l'1Ju~b·/m~1.'limtJ 1'Um-0lJ , , 
5 ~n1'lib~lJLu~tJu~b{j'U~'1JlJ~"il1~ 1 

nl'i bu~tJ'U bb U~~'iU~l~'1Ju~L'1j~~1. 'lioUl'I L \i'U';u 
~ 

L~U(;]ltluU veliser u~l~oUI'IL"il'U '\.J1~(;]lijnW1JcY'\.J(;]lu~l~b~'UMoUl'lb"ilu 

6 	 ~ n1'lib~lJbU~tJU~~b-rrlJ~U 
L'1j~~1.'li?il'U 1 VI'liL u~ tJ'\..I~U~l':)Luu veliser ~oU\ilL"il'U 

7 	 Y1'\.JL'1j~~~ilil~\il.J'Ul nl'iLnl'l nl'i ~u 
veliser '\.J1,:)W1':ltlun\i1n~':)~lJ" 

8 	 veliser uun"illn~~~lJbnu'\.J-X':)VllJl'I 

bL~~ b~lJijnl'i bA~uU1Vll1'UbL'Ul ~~ 
9 ~l..1nl'i(il1tJ'1Ju~ veliger 1I'1tJ~I'IU~'\.J'UbLtJ'U~~~'1JU~~lJl 
10 hJ~l..1nl'i'iul'l'1JtJ.:J veliger 11'11 ~L~l~V1n 

http:ill'Ud'U'l1\?1'(Je:l~nlJ'.ll
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vnmU~ -e:m )orunno junebris btJ'WVnmU~eJCJ~YfUiJnl~~l CJ-.11'WeJ ~~11Ubb[;1:::b tJ'WmilJb~'W,~ 

1'WVlmCJ~'W~ (JlVl'Vi~l bn~:wPl1, 2547; ~"1J'Wl "1J1'W"1J~ bb[;1::: 1~ru~ lCJnlfIJ-;;)t1, 2551) eJ~l-.1bfim:w 
1'W n 1 ~ Pi n ~1 fl ~ -.1 'if ~ 'U Vll n b tJ ~ eJ CJ il-.1 n ~ 111'W ~'W ~ '1J 1 CJ ~ -.1 bb VI [;1 :w Ub~1 b -W CJ -.1 bb vi -.1 b~ CJ 1 b vll J'W \11 n 

~ 

nl~Pimn1'W 4 ~'W~ (bnl:::fl~l:W bbVl[;1lJ~b~l Vll~CJ11 bb[;1::: b'U1V1:1J1-;;)eJ) ~1:WCl-.1 ~'W~5'W11'Wb'U~ 
f'U~~"1JeJ'U'UeJ-.1 nB-.1'0'~ b~B~m 1 (J b~B nl ~Pi n~lJll (J1t7TIfl 'j-.1 nl~eJ'Wfmh~\J'on 'j~lJ~'1J5'Wb~ eJ-.1:1J1-;;) 1 n , , 

0"::::' d V q.o:::t. L Q..I Q..I q 

Yi~~'jl"1Jm'j ?1lJ b~\l~~::: bVl~~~'W~l'1J?1 m "1 ?1 (Jl:w'U~ml"1Jn:lJ1 'j 'U~ bl ruVl:lJbnl::: bb?1:W?11 'j \l-.1V11 ~"1J[;1'U'j 
'I 'I \J " 

;-.1hJ1~'jlCJ-.11'W1 'W'jl (J-.11'Wt"J'U'U'if 'WB n-;;) 1mY'W 8-.1~'U b~CJ-.1 bbfi'li1-.1 b~B'WiJ'W1 fl:W ~b[;1::: n'W(J1(J'W b vhJ'W 

;-.1tb~mru 80% btJ'WVllmtJ~B(J'U'Wl\ilb~nll 30 jj61~b:W~~ ~bVl~BBn 10% fi8-.1iJ'U'Wl\iltJ'j~mru 30 

- 40 iJ[;1~b:WI'1'jbvll,r'W bbl'1ml1-.1~1~~1'j1\1'Y1'U ;-.1iJVl1mtJ~eJCJ'(J'Wl\ilnr;n-.1 (40 - 80 iJfl~b:Wl'1d) bbfl~ 
'U'Wl~1V1fli (80 iJ61~b:W~d~'W1u) b'1l'Wn'W vY-.1'if eJl-;;)btJ'Wt;,J[;1:Wl-;;)lntJ1:WlrueJ1V11d'UeJ-.1Vl1mu~eJCJ 
)orunna funebris1\ilmtJ'V'jl~ yjB-.1Jl~Jlb~'W Xestospongio sp. ~~1'W1'W~tJeltJ61-.1 1\il(JvnmtJ~eltJ 
~Yi'U fl f~-d ~1 'W1VI ru ell Pi'tJ el 8'U'W1e:l\il 'HH.l ~ b U 'W ~1'Wl'W ~ fi tl 'W -U1~?1 ~ bb ~hJbb(Jl n ~ 1-.1 n'U ~ 'iJ1 Pi'tJ el~; 'U 'W 

v \J \J ~ 

yjeJ-.1Jl~Jlb~'W Xestospongio sp. ~-.1n~11 

nl'jb~(J-.1VllmU~B(J )orunno junebris 'U'Wl~b~n1'W'j~'U'U b~tJ-.18-.1fl-.1hj?11m~tlv11b 'W'Wnl'jM 

b~lJ~ b~mQ~CJ?11:Wl'jm~CJ-.11~tJ~~:Wlru 2 - 3 ~U~l~ 'Uru~~ 'U'Wl~mVlflinll?11:Wl'jm~CJ-.11vl'Wl'W 
fi~th~mru 6 - 7 ~tJ\ill~ 'iJ1-;;)b~B,nJl\llm~'U'UJlbb61~'iJ1nlf'lm-li1'Wh-.1b'V'jl~~mb61~h-.1b'V'jl~b~(J~ 
8~iJ-U"€l~ln\il1 'W nl'j1-U'V'j~-.1-.11'W1yjY11 b~"€lnl'j1'11m b1 (J'W'UB-.1El1nlf'lbb61 ~Jl1 'W 'j~'U'U 1\il(J bQ'V'jl~ B~1-.1 ~~ b~"€l 
t11lJ1Vl1 nl 'j b~tH1 'W 'j ~'U 'U b~CJ -.1 '(J 'W 1 ~ b~ n ~1l.JiJ n1 'j b U ~ CJ 'W ~1 CJJ 1 ~-.1 J'W b~ eJt11yj eJ-.1 J 1 ~J1 b~'W 
Xestospongio sp. :IJ11,xbU'W "€l1V11'j0'W 'U1-.1fl~-.1yj"€l-.1Jlv1-.1 n~11iJ nl'jtJ~ "€lCJ?11'j:5-.1 bU'W'Y~~b~"€l~n 
~ln\il€)(J1'W~'W~ bb61:::Y1~~-.1n~11fiB'W-u1-.1'j'Wbb 'j-.1:Wln ?11m'jtl?1-.1(;..161~Bnl'j1'11(J'UB-.1VllmU~BCJMm(J1'W 

~ , 
12 - 24 ~11:w -.1 1 ~ CJ ~1 'W 1VI fli bn~ n'U 'j ~ 'U 'U b~CJ -.1 ~U d 1 f'l-;;) 1 n n1 'j ~ 1 m Vl 'U B-.1 J 1 bb [;1 ~ B 1 n 11"1 ~ -.1 

~lbU'Wvi'tl~VlD''Uml\l?1tl'Ubb61~ri1mvnl11~?1\il1wJ"€l8(Jl61 "€l\il blm :5~ m::;yh1vlfitl'U-u1~cnn1'Unl'jYl\ilfltl~
'J 

B~l-.1bfimlJ 'V'j'Ull VllniJnl'jbtJ~(J'U~1(JJlbb61::;11X'iJ1nlf'l~~ Yl1mtJ~BCJ )orunna funebris ~iJ 
'U'Wl~1Vlru?11:Wl'jtl~'Ufi(;..l?1:wYr'WL)1vll'1fl eJ~ b1m '(Jru~ffil.J~'Ul1'U'W1~VllmtJ~eJCJ~ b~nnl1 30 iJ[;1~ b:wm 

'" 'J , 

iJm'jmUJYr'U6n'U 1 'U'j~'U'Ub~(J-.11vl :5-.1 bb(Jln~l-.1-;;)ln1'UD'j'jlJ"1Jl&i~iJnl'j~'Ufi(;..l?1lJ~'W6n'U1 'UVllm tJ~B(J~iJ
, 'J , 

'U'Wl~ b~f1 bb(l:::~'U nl 'j11-.11'1l1vlb'liWl'W B~1-.11 'j fi mlJ Cl-.1 bb&Jl1Vll m tJ~ eJ CJ-;;) :::?11:1J1 'jtl (;..I?1:wYr'W611-.11'1i1vl, 
1'1 €l[;1 ~U bb~leJ nl ?1~Vll n bU~ eJ CJ -;;) :::?11:Wl 'j tI~'U fi (;..I ?1:W Yr'W5 n'W ~ [;1 eJ\ilU btJ 'W1U1vlCJl n il-.1 nl 'j~1'j1\l~~'U

~ , 
vnmu~"€l(J )orunno funebris B~1-.1i~b-;;)'U1'W'1l1-.1b1mb~(J-.1 2 fl~-.11'W'jB'UU (b~B'WiJ'W1fllJ bb61::; 

b~€l'Wn'U(Jl(J'W) nl'j~iJVllmtJ~ BCJ btJ'W~1'W1'W:IJ1n1'W~'W~b~(J1n'W 1€ln1?11'W nl'j~'Ufi(;..l?1:wYr'W6n'W~-.1iJ
~ , 

fl11:Wb tJ'Wlu1~?1-.1n'i1 '1l1-.1 blm~iJVllm u~eJCJ-umJ VI~B1l.JiJL[;1(J
'J 
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~1~f'U~~~ml~n11l1~1~"Ue:HmmlJ~e:ltJ )orunno junebris ~'Urh bb(l1n~I~~If1n1l 

11~1'lJ1'J5jj~'lJl~~?htJ1~~11~1'lJUtJl~WljBCJIilV1~m'jB~Jl~Jl b~tJbVW m 'I 'Uru~~1tJj~UU L~CJ~JtJ 
YllmUft€ltJ(11m')ml~h~\1leJ~n'Um'1l1j~vtl-dl1jn1,)L~tJ~lvi\~1jn1j mh~1'In(1)llJ ~~€l~~Lf1(1)11 'vnn 
UV1~~Bl~11 b~tJ lBmBCJIil V1~B YiB.:JJ1~Jlb~tJ ~'UtJl~mV1~nll'UtJl~'UB.:JYllmU~BmL~l Ylln 

LtJ~eJCJ'l~tjCJlJ1l.:J1'lJB~UtJbbV1~.:J Bl~llJtJ 'lb~CJ(l1j.:J Bl'1 b UtJb~dl~f111lJ~~V11 n1tJnld1vi'v11eJBtJ~ 
6m:::YlmnlJllr&e:nV11l ntJ tv'\' bYlCJ-.1VleJ tv'\' 'U ru::;~mruYll nb U~eJ CJij'UtJ lV11'v'l~ LLA bb '\I1~-.1tn'\l11l~'UtJl~ 
~b~flfll1 flllll-.1hiU'WbbV1~-.1eJ1V11lJmJl'lYhhiM ~'1~lbU'U~eJ-.1l1-.1t'IJ1'U~~'U ~-.1lllJ(i-.1 ll\l~VlnU 
fll'lJ'U~Yi1-51 'U flll b~CJ-.11v'\' b~tJ ntJ 

~(;lJ'Jlflld'UB~v11 eJB'J d~tJ ~ veli~er ~ 8\11~ul ~~u f1l1lJ~1 b~'11 tJ n1dB~'UTm1tJ 8\1f1\1 butJ 

Uf\!V11~~1 eJB'U ~.:J n ~ 111~~ llJll f\~ ~ bfll ~utJ ritJ~l b~ u~(;lJ tJ 1 flll \9i B1ul~ b~tJb~ CJ1 nu DYl'rl'il 

bfl~lJPi~ (2547) LbG'l::; 'U~.;J -r~ljlllllJl5flG'l (2549) ~'1~lbU'Uv1eJ-.1Yhnll~mn~e:J1u 
\ 

fll'iPin~lfl~-.1~ ~~ulv'\'11 Ud:::'lJlmYllmU~mJ )orunno funebris 1tJritJ~e:llbJlu~(l1{:;U 
~~V11(i1'!jflU~ lj~1 'U1'UlJl n 1 tJ'1ll-.1 b~ eJ tJljtJlf1lJ bbG'l::: b~ eJtJ n'U CJ 1 CJ 'U ~ 'I btJ W.J G'llJl OJ 1 fl nVl nl G'l ~'\.J~\'!ll1 'U , "I \J , 

~l\1n~I~~n~11 bV1tJU'i~'lJlmUl~lJlru 80% ~'Uul~~I~nnll 30 i1~~llJm B~l~bnm~ b~mJl 
mmtJ~ fl tJ '11 flbb ~~ \l5u1 tJ-;J,ml V1 L~ tJ1 ntJ (Lfll~ ~lU(i1 fln liJ) ~~'UtJ1V11 '\I1t1,ju 'J:::m ru 80 i1~~ blJ\Il'i 

;'U1u lJlvilflllb~CJ-.1b~'i.l~n~lVl~AndllJflll(:'/~lJ~'U~ll-.11'lJbUi.HlG'l1 6 - 7 Xum1h Vlu'h 

uflm~{jfl'11nf)liJfll~5'JdlJ'lJ1A~~U fll 'J~U~tJ(ltJb~BtJijUlf1lJbb~ ~ ntJ CJl CJtJbb~l YllmLJ~flCJ~~n~ll 
G11lJl1Cl~'U~~~lJi~\'!6n\Jbb~~1I\1l 'U1~(l1~fl(i111m bV1tJ flll1l\ll'lJJtJ ~1\J1'v'lrutj m.nI\lU'Ubb 'v'l~\lfllV1I'J

\I \ v 

ru'i~~~f1 ~Yl5Yll~(;lJtJ. 2544. flld~I'il'1'lJ\l(i1lb~::: nl''illVl~m ~'11CJ'U B..'lYll m u~ BCJ1tJILtJ1U:::fllf~ 

'lJeJ~U'i::: bYl ~1Yl CJ. 1 Yl CJliJVl'U5U~ f\! f\!11 Yl CJl I'll ~mlJV11Dru?1 (fI (1Yl CJ 1 I'll ~ (fI1Yll-.1Yl::: 6ft) 
oI:Iit. Q ~ Q Q..I t 1J 

fllm'lJl1YltJlm~(l1'iYll~Yl~b~ lJV111YltJl~tJLn~(l1'Jm~(l1'J. 250 'v'ltJl. 

BtJ~'J, ~\I~~lCJlJ ~V1~~(l1, ~V1V11 b(l1'lJ~l~tJ~Yll~tJ. 2548. nl'Jlbf1'Jl~1h'lJ\lV1bl~~U~lJ1ru, 
'UeJ~~ld n~lJ \j~ b~(l1111!JbVld1€lb'11 Alb'U~tJbb uG'lf1lG'l BCJlillQl nYllfibu~BCJ )orunno funebris 

\ 

<;illCJ HPLC. bm'lnllu'1rutlJlDVltll5 f1ru::;bJl~'1JAl?l(P1{ "il'Y1'1G'l'In 'H1JlJV1l1VlCJl6'1CJ. 36 
~ ~ \ 

II 

V1\JI. 

\J~.;j ~Pl~5d'ilJI5n". 2549 eJmlnldbAU1(l1 bb~~~\l1JtJlfll1'U€l\ll 'IJ1tJYll fib U~BCJ )orunno funebris 
\ 

Kelaart, 1858. bf1'i\lnl1 fll 'J b~tJtJfll 'J~BtJb~m~~:WUd~~Unl'Jru fI1f11'lJllYl CJlm~~~Yl1~ 
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flVl'Vi'j1 	 bfl~~P1~. 2547. fl1"iPi m~nl~tJ'u'J~CJ ~~ bb 1 \il~mJ~ e:Jnl'~ll~hhb6'1~fl1"i~(iW'Wlfl1"i'Ue:J'Wl1ri'i:),U 
V11mLJ~e:JCJ : mruPin~l''iJlnVllmtJ~ e:J CJu~ nru bfl1::;VliJe:J1'W bb6'1~ bfl1~Vl~e:J'We:J n Vll-i bfl1~off1~ 

\J 

~~vrr\i1vl'n\i1, 1Yl ~J1D~t!lhJ~tl:J tl:JllYl tJl I'll?! ~~lJ'vnUru-n ~ (1 Yl tJlf11?! ~ iYll~Yl~ bfl) Jllf11'1Jl 
&:::l ~ .::;), IV ( t.I 

lVlmI"11?1{W.iVl1~'Vl~ 66'1 ~Vll1'Vl mfl CJbn'l3~ 'j'1'I1?1~ 'j'. 181 Vl'W 1. 

?I'lf'Wl 'lflil'lf~ bb6'1~ l"iru~ iCJfl1ru~1.J. 2551. YnflbtJ~e:JCJ. lu ~~'Wl UruCJb'W~'j (un) Fiile:J 
• v 	 ,,' '\J 

V1-r~CJ1m~hm~Vll-ibfl1::;i1'W. b~Y1~-0611un~1'W'V'J'j'~~Yl5I'11?1'W166~~'U1~ 142-147\J - ~ 	 • 
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7.3 	~l'Ul~tJYifh~\l"vh 

1) n1'ib~1~'U tJ1tJ~'U5t1~ n1~~1'U'i~'U'U b~tJ'lb ~'iJ n1 'i~'Uyj bb 'U1t1~ n1~~ (~1'VlU1bfl'i~n1'i), ~ 

bfl'i'lnl'ilY1tJb.ujJbb~'l 2 mlJ~iYlCJ1Y'11G'1(i1~ 'OJVl1~'ln'irujJ'Vl1iYltJ1~tJ (2554-2556), 
~Vl?il'U~l'UYi'l~l~: ~'iJtJ~~ 80 (tJYi 2) 


" 

2) m 	~'Ul'Unl 'i'U€J~ m ~ 1.1. G'10 1 YiiJ e..J ~ ~ 'iJ n1 'i 1.1. ~ ~ m ~ 'iJ 1 CJ'U 'iJ ~ \ilTe:J 'iJ'Uti ~ n1 ~~ (~l'VlU1 

bfl'i\ln1'i) bfl'i\lnl'i A1Bl Aru~1Y1tJ1Yl116Wl~ \lVl1~\ln'irulJ'Vl11Y1tJ1~tJ (2554-2555), 
~Vl?il'U\ll'U~'l~l'l: ~'iJCJ~~ 80 (tJ~ 2) 

3) (:.J G'I n 'i ~ YI 'U 'U 'iJ 'l Jl11 ~1 G'I n ~ 'iJ 'U ~ iJ ~ 'iJ 'i ~ 'U 'U \j I. 11"1 tI ~ n 11' 'l 1.1. G'I ~ n 1 'i ~ 'U yj bb 'U 1 tI ~ n 11' 'l 
~ 

(~1'VlU11m \l nl'i) 6'1111n'll'UA ru~ n'i'ilJnl'i f:lV1jJ~ m~1-1m \l nl 'i~~'U1lJ'Vl11YlCJ1~tJ 

l~tJbb~\l'Ol&l (2554-2556) ~Vl?il'U\ll'U~6l~l\l: ~'iJtJ6l~ 80 (tJv1 2), 
4) f111lJ I. ~'iJlJbtJ ~'U 'iJ 'l Jl11 ~b6l n ~ 'iJ 'U 'U 1I. 1 ru 'i ~ 'lJ'U'U I. 11"1'01 tJ ~ 'lYil tI 1.1. 'iJ'U 1'111 n &l n~iJ~ 'iJ 

b'U1'1~€J'U (~~llJl~tJ) 6'1111n'l1'Ufi ru~m'ijJ nl 'i'iJ V1lJ~mn-1m \l n 1'i~~'U1lJ'Vl11YltJ1~tJ 
~ , 

1~tJbb~~'U1&l (2554-2556) ~V1?il'U'll'W~6l~l~: ~€JtJ6l~ 70 (tJv1 2), 
5) 'UYI'U1Y1bb6l~fll1lJ6'11A11J'U'iJ\lVl1mtl~'iJtJ jorunna funebris 1'W'i~'U'U'Ubll"1 - 1: ~~n1G'1 

~'U~'U'B bb6l ~~1'W1'U tI 'i ~'U1 m 1 'U~'U~'Vl~ bnl ~ bb(,'\jJ (,'\1'i ~\l'VllVl'U6l'U ~ (,xl 'VlU1LfI 'i ~n1'i), 	 ,~ 

~loJn~l'W Aru~m'i:W n1'il ~tJ bb v\\l 'In &l : LA 'i ~n1'i€J'W~m}~'W5m'i:lJY;'UeJ'U. b~eJ~:lJ1~l fl, 
O~ 6' = Q..I <v I d I tJ' 

~'i~'i1'Um'i '1-\lVll6l, \l mru:lJ'Vl11Yl tJ16l tJ (2555) ?lVl?ll'U'll'WYl6l6ld\l: 'ieJ tJ6l~ 70, 
6) n1'i~'Uyjbb'U1t1~ nl~\l1'UiS'i'ijJ'U1&lbV1tJ1.(1\il1 ri'iJ'UtI~nl~~~lrK'<i11nnl'i I. ~1~'UtJ1tJ-K'Ui51 

, 
'U

\J 

'i~'U'U b~1 ~Yl fl - 1: U'<i1 ~tJ'v11\l fl1 tJ m~viiJ e..J~ ~ 'iJ n1'i'iJ11'U 16l \ill ri 'iJ'Uti ~ n1~\l'i~tJ ~'Vl~~ 
fl1 'i tI f1 (,'\ 'U 5bb 6l ~ 'i ~ tJ ~ 'Vl ~\! n 1 'i 6l \l b n 1 ~1'W 'i ~ '\J 'U eJ 'U 'U 16l (~~ 1 :lJ 1~ tJ ) 6'11 oJn ~ 1 'U:J , ~ 

f1ru~ n 'i'i:lJ n1'il ~tJ bb ~\l'U1 &l: bm \l nl'i'iJ'U~noJYr'U5 n'i'ijJYi'UeJ'U b~ eJ\llJ1~l fl~'i~ 'i1'U~1~, , 
'1-\IVll6l\lmru:lJ'Vl11Y1tJ1~tJ (2555) ~V1?il'U~l'UYi6l~l\l: ~eJtJ6l~ 75, 	 , 
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6::f 0 v d ~ 21 d.c::lllq ~ I d d.VdI 

4) 	 fll 'J 1"1 fl 'cll bb~ ~ fll VI'U ~ WL1'U f1 ruJll'V'l?l 'I bb1 ~ (l eJlJ'lJ eJ '1'V'l 'U VI'V'l bl"1b1b 'V'l eJ flI'J'VI eJ'I b'VI tll'VI tI 'I tI 'U, 
'V!lhfll~offl'1bb(l~~'U~b~eJlJlCJ'I 'J~CJ~~ 2 - 'VI-r'V'ltllmtJ~flI-r'l €l'lr1fl1'J'\J~'V!1'Jfl1'J 

'IJ 

~VlJ'Ul~'U~~ bl"1'clb~e:)fllwi€l'l b~ til €l ~1'1 ~\lti'U (2549-2550) 

5) fllllJVl611 nVl~ 1 CJ bbfl ~ n 1 'J fl'J~ '<ill CJ'UB \l nfl1J \l'V!1'U1 b 1 ruBVI tJl'U bb v1\l'lll ~Vll(;1'U'U €llJ , 
'V!~ bfll~'VI::: b(l119i' ~\lVllmJfl'JI"115'J'Jml'IJ 1m\l fl1'J~VlJ'U1B\lrlf1l1lJ1bbfl ~ ~nbll'UltJ'\J1tJ 

'IJ 	 'IJ 

fll'J~~ flI'J'VI-r'V'lc!lm~lin'V'l1'UU'J~ b'VI 1"11'VIC! (2549-2550) 
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6) 	 rn'H'V'll~b~CJ'IU~m-r'WtJlml'1 Acropora spp, hwnl'j~6UJboV1mAu'j~'U'Ub~EJ'I'U'U'Un 
b~eJnl 'j~'Uyj bb'Ul U ~ rn -r'l Y'1'U ~~ 'I b61~:lJ rn 'ji~~.tl 'WJlijJll fl b B b~ tJ'tJB'I:lJ~il6bnl'l/'!~ b~B 

'tl '\J 	 \.I 'V 

f11'jPim~l~'U~~ ru \)vnrl~mbl.hJVnlYlCJ1~CJ (2550-2551)
\J , 

7) 	 ~'1~ ~i ~ ~en ra1EJ eJ ~ ~1 ~,Jfl\J1'U bb V'! ~ 'IV'! ru1 Vl ~ b~ bfll ~ Vll1~ ~'1 W1~'Um Pl~~1 'j:lJ 11'1l 
\J 	 v 

bfl 'j'l n 1 'j~\9),J 'U 1eN Afldl:lJ ~bb~ ~ ~n ~1 'UbtJ 'U 1 EJ n 1 'j~~ rn 'j'Vl-r'V'l EJ 1 m~1 Jll'V'l1'WU1~ b'VlPl 
\J 

1'VlCJ (2551-2552) 

8) ~'1~~i ~~eJ1ra1tJ eJ ~~I:lJn'U nmJ'IV'!l'U~ b1rum,hrn~Vl~ b~1~ ~'1V'!l~~11~f1{~l<Qbb~~
'U 	 \J '\ d.J 

'U fl 'j Pl~~'j 'j:lJ 'jl'1l 1fl 'j'l rn 'j~\9),J'U 1 eJ 'I AA11:lJ ~bb~ ~ ~ n~l'U1CJ'U 1 tJ rn 'j~~ rn1'Vl-r'V'l EJ 1 m 
\J 

~lm'V'l1'UU1~b'VlPl1 'VlCJ (2551-2552) 

9) A11:lJV'!mnVlmtJ'tJeJ'IU~rn-r'l bb~~A11:lJ61:lJ~'U5'j~V'!11'1~'1:w~i~1'Ubb'Ulu~rn-r'l 'U~blru 
V'!l.l brn~ bb61:lJ ~1 'j Bl bJi eJ 61(Yl~'U ~'1V'!l~'1l~ 'U~ bm'1fll'j e:J'U-rn,j~'U~ m~:lJVi'1le)'U

\J 'I' 'I 

b~e:J'I:lJ1\11 n'V'l1~11'1l~h~ '1-\lVll~'1n lru:lJVlli'Vl tJl~CJ (2553), 
10) fll1:lJVl~1 nV'!m tJ'tJ eJ '1U ~ rn -r'I bb~ ~ frn:lJ61:lJ~'U 'lh ~ Vll1'1~ '1:W ~i~1'U bb 'UIU ~ rn -r'l'U~b1 ru 

V'!l.lbrn~bb~:lJ~l'j BlbJle:J61(Yl~'U ~'1V'!l~'1l~'U~ : 2- rn'j'Vl~bb'Vl'U-;Jl'Ul'Uu~~'1l1mu~rn-r'l
\J 	 , 

1fl 'j 'I nl1eJ'U -rn,j~'U ~ n1'j:lJ Vi'1l e)'U b~m:lJ1 \11 n'V'l 'j ~ 'jl'1l 1111 ~ '1-\I '141 ~'1n~ru:lJV'!li'VlEJ1~EJ, , 	 , 
(2554) 

11) 	 rn~b~'U1(Yl bb~ ~ e)(Yl 'jl 'j eJ~1'Ubb 'U1U~ rn -r'l5'j'j:lJ'1l1 ~'() eJ '1U ~ rn-r'l~117l-;;)ln rn'je.J~:lJ boV1 tJ:lJ1'U 

1~'U'U b~tJ'I 'U 'U 'U n 1fll'1 rn 1 eJ'U,-rn,j~'U \5,n 11:lJ~'1le)'U b~ eJ'I:lJl-;;) 1 n-f~1~ 11'1l1111 ~'1-
-;;)Vll~'1mru:lJVlli'VltJl~tJ (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) 

Q, Q.I 	 .::J 0 ~ 11 

7,2 	 '11'Ul\1tJ'Vl'Vllb61'j\lbbm 
Q« 	 d'.c:t. 

1) 	 '1lb~Vl'j ~n~l'Vl~'V'l~ 1'HU'V'l 1tJrnru':\l'W bb~~ ~'1l'Ul '1l1'W'1ltJ. 2550. rn'jb'Y'll~'" , 
'() tJl tJ~'W5U ~ rn ~'1 bb~ ~ rn'j~'Uyj bb 'Ul U ~ rn~'117l1 tJ rn'j~'U~'U5 bb 'U'U e:J1ra1tJ b'V'lPl-1: f1~ rnZ"l

'I '\J 	 'I iii I 'U 

u~ eJ m'1l~~~'U~'U5,() e:J'IU ~ rn~\I bb ~\I'Ul\1'1lU~'U~ b 1 ruV'!~ brn~ bb61:lJ~l'j ~'1V'!l~ '1l~'U~. 
, 	 \J , 

beJn6111Ul~'1l:lJi'iJlnl'J 'Vl~'V'ltJlm1'VltJ : Ul~ltJ'iJ,jbbYlbbri:lJVll'iJ'W. rnlUl~'iJ:lJl'iJlrn1, 	 , 
U'j~-;JltJ fl~'1~ 3 'iJm:lJAru~uBoJ~\ll'Ui'VltJlrn'j eJ'V'l.~\5., 31 ~~lAlJ 

'Y'l ~Pl~ rn tJ'U 2550, oW oW 15 .nruovl 1511:W'iJl~i'Vl tJ 1 brn~ bb~ ~'Vl~ b~1'Vl tJ ell bJi e:J~I'1~'lJ ~\I·vrr~ 


'1l~'U~ . VlLJl 127-134.
, 
2) 	 U\i'V'l'j b~eJLJtJ ~'1l'Ul '1l1U'UtJ '1l1~m ~n~l'Vl~'V'ltJ bbrl~ 11ru'V'l 1tJn1ru':\ltJ. 2550. 

d.i , '\ 	 Q.I 

rn1 b'V'l1~,() tJ 1 tJ~'U5U ~ rn ~\I bb~ ~ rn l~'Uyj bb 'U1U ~ rn~'1 ~l tJ rn'j~'U ~'U5 bb 'U'U e:l1ra1tJ b'V'lPl 
, \J 	 , 

2: '1il\1blmrnlu~eJtJMT~eJ'Uu~rn-r'l~eJnm::;V'!~l Pocillopora dam icorn is 

(Linnaeus, 1758) 'U~blruV'!~brn~bb61:lJ61l'J ~'1Vll~'iJ~'U~. beJn611'ju1~'1l:lJi'iJlrn1OJ 	 , , 

2 
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3) 

4) 

5) 

Vl'r~tnm1v1tJ : 'IJ'H~ltJ'Ui1m~bbnlJVl1'ULJ . m"j'IJ"j~'lllJl'U1m"j'IJ"j~~lU flf~~ 3 'UlJ"jlJ 

flru~'lJli0~~lLJ1VltJ1m~ tl'l'U1Li ., 31 ~mfllJ - 2 ~~~~fl1tJLJ 2550, ~~Linru~ 

5JJlJ'(jl~lVltJlbm~bb~~Vl~b~hw rllbJleJ~(9l-MU ~\l·l;rrVl'U~U1 . Vl'l!l 135-140., 
mJ~~'U6 ~n~ru1 1'HU'W 1EJfl1ru\lt! bbfl~ 6'!'U'U1 'Ul'W'lJci. 2550. ~-:JiHjlI911'Ubb'Ul... , 
'IJ~m-r-:J'IJ~blruVll.ibm~bb6'!lJ?llJ B1b.fltl61I91-M'IJ ~-:JVllVl'UfI'IJ~ - 5 : fll1lJ61lJ~'U6~:::Vll1-:J" , 
~'lJVl~-:J'IJ:::fl1-r~mib'iJ'U~'Utl1f1tJfl'IJ'U'WVl'IJm. btln?l1"j'IJJ~'lllJl'U1fl1~ Vl'r~tJ1mlVltJ : 

'IJ~~btJ'UUbbVlbbnlJVl1'U'U. mJ'lJJ~'ll:Wl'U1mJ'lJJ~~ltJ fl~-:J~ 3 'UmlJflru~'lJli0~-:J1'U 
lVltJ1fl1~ tl~.?lLi., 31 ~mfllJ - 2 ~~~~mtJ'U 2550, Yh~Linru"l'iLi~JlJ'U1~lVltJ1bm::: 

bb~~Vl:::b~1VltJ B1b.fltl61(9l-M'IJ ~-:JVllVl'UfI'IJ~ . Vl1J1 141-148., 
'lJbflVlJ -rn~lVl-r~ci 1'HU~ 1eJn1~\l,j bbfl~ 'l'IJ'U1 'lJl'W'lJci. 2552. mJb~l~ 

'UtJ1tJ~'U5"'IJ~ m-r-:Jbb~~fl1J~'U~bb'Ud'IJ:::m-r-:J~d tJfl1~~'IJ~'U5" bb 'IJ'IJtl1~m~~-3: m~ , " , 
'IJ~€lm~~ci"~u~'Uq'U€l~'IJ~m-r~b'(nm1\l Acropora spp. U1blruVl~bm~bb?llJ?l1~bb~~ 

~fl~ru:::'U tl-:J b~~ ci" ~'IJ ~LJ 5" "j~ tJ ~ n tl'U bb61 ~Vl~-:J m ~'IJ ~ tl tJ tl tl milJd 61111 . btl fl?ll ~'IJ ~~'UlJ , " , 
l'U1mJ Vl-r~tJ1m1VltJ : ~LJ~1~1VllJ1LJ~1'U1VltJ . mJl.h~'UlJl'IJ1fl1Jl.h:::,htJ fl~-:J~ 4".... , 
'UlJ~lJflru:::'lJli'IJ1i-:J1'U1VltJ1fl1"j tlY-L?lLi . 20 - 22 ~~lfllJ 2552. ?ld'U61(9dbtJVlb'U1b~tJd 

~-:JV!lVl'U61'IJ~. Vl1J1 202-210. , 
'IJ~~~ b~mJtJ ?l'U'U1 'Ul{J'U~ bb61~ l<jru~ ltJfllru"ilU. 2552. m~b~1~'UtJ1tJ~'U5 

... "" QI \ 

'IJ~fl1-r\lbb~~fl1<j~'U~bb1.n'IJ~fl1-r-:J~ltJm~~U~'U5bbU'IJB1~m~~ - 4: eJ(9l~lm<j'IJ~mJ" , 
bb~:::~\9lJ'U1mJ'U€l\l(9)1e)m.J'IJ~fl1-r\lVl€lnm~Vl~1 Pocillopora domicornis (Linnaeus, 
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