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uaos::TIUlJ a\l11(J\l\l10ltaa fllml\llJUfll

maa1ltS1B1J111JUlTIa~lufllaO lUTI::la••••

fil~iJ\J1uao1uI§B\JgI7l5tl1IftlJ

Effects of Artificial Light Sources

on Zooxanthellae in Giant Sea Anemone

(He/erne/is magnifica Ten/a/ive) in Marine

Aquarium

ih,tr'Wnl'H~ rJ\l'tJfll611rJ\l1:I-J1~~'Urrn:I-J•
'ilrJ:l-JUfl:;~~'Wlnl'jbyj:I-JtJ'W ~\l'tJflltil~~bbfl:;

'tJflltilb~:I-J 1~rJbUVn:;nl'jb~rJ\l'tJfll611rJ\ll:I-J

'c: a ' 'V

'WlbA:I-J TI\lirn,:;i1ml:I-JV\lrJlnn11nl'jbRrJ\l•
'tJfll611rJl11:j.Jtil~~ l~rJbQ'Yn:; 1'Wn1'j~~n1',j

'I'll \l (ii 1'1.1A rufll V'/~1 ~ Iii8 \l i1A11:I-Jb~:Wbii 1:W1.
bArJ1ii8\l ~\lirn':;b~:l-JA11:I-JrJlmh'U1n

1~mQV'/1:;Nb~rJ\l~l'il\l1nfl'ln'l'l:;bfl ~W8~,'W
"

nl'j~n'}j'j8'1J8\l161~eJ'tJmru ~111m1ii'tJ'j:;neJ'U••
~b~rJ\l'tJfllrhJ1nn11nl'jb~rJ\l'tJflltil~~ nl'j
"

~~'W1l7'W'.l1:I-Jff\lnl'j111b 'I'lA'ilA1'}j~h bihm1ii
~fl8~'tinl',j~1~~1'1J'il~1'}j~~i1A11:I-JrJln~1'Uln

1tinl',jb~rJ\lb~:wmni1ti

n1 ',jb~ rJ\l'tJ fll i:nrJ\l1:I-Jl7'W:i11vb~ rJ\l bb~

1~'tJfll~£'W'1J8'Ufl\l1 'tJb~rJ\lfl1rJ 1 'W~~~~b~1rJ:l-l
"

b8111 b'Yhl7'W bb~U\lij'WeJ~n'UeJ\lA'tJ'j:;neJ'U~'W1

~1rJ b~e),l'h1~Nb~rJ\l~A11:I-J~~n11b~rJ\l'tJfll
" "



l~aAd1~ftdV~1~vdvlun11NauA~1vl~~1~,

a~r1'lb:;na'Ul'Vi~1il fia 1'lJll'U'Un11I'lnlbvi~~
" "

1ftVl~liilun11I'lmlvi~ llft~ mdf~ld~fi~~l'll.
1)Jj1n1:;Vln~u'Vi~~~1iilUn11'lJ1:;~'U~~dV

" "
Vlanlii'l1:;l~ (Sea anemones) luu~l'll

l)Jj1nl:;Vln~u'Vi~~~'i1v~ 1ii1Un111'ln llvi~~ l~V~
" "

'lJ~1ftdV~1m1n'l1:;l~ Vlanlii'l1:;w~:;:i1ftTvd1v

lll~~l~Vd a1MVll'U'U~~'l'na1MVf'fu (Symbio-

sis) avmvlwlilalnamvlu (endoderm) ~~
"

ft1'Vi~1V'YnnU~:; l'lJ~tMJa~ l~V (Metabol ic

Waste) lJa~Vlanlii'l1:;ul mluuft11a1'Vi111V1V

~1UiJ'UdUn11~~lAd1:;'I1lbft~ (Photosynthesis)

ll~:;~:;1~N~N~l'liJa~aan1h~u (0) aanm
2

~~~:;ltJ'WN~~vim~1"h'Wl'Wftmd:;~lJ1V1 0 iJa~
2

ll'Vi~mJ1 l~1U1'W~:;1~1'U0 ~1nn11~~lA11:;'I1
2

llft~iJa~ft1'Vi~1V Zooxanthcllae

lum\ln~'Ut'fu 0 i'i1~~1nn11~\llrld1:;'11
2

Uft\llJa\l Zooxanthellac U ~:;lu'WYhfl~l~a

j1 0 l'WlUm~amn ~'WltJUft1l'VlI'l'VlU\l~'YhlVl
2 •

lnVln11\i11tJlJ1n1u'lJ:;r111\l (Coral Bleach ing)

Zooxa nl hcll<tc O\lltJ'W~d~l'hl VllnVl

~~'W~ftdV\l1~luVlanlii'l1:;l~ 'Vlav:i1al8tl 'Vl~tl

lliiuvi'lJ:;n11\l 'Vl1n'lJ1mrulJtl\l /'ooxanl hcll<tc

l'WVltlnlii'l1:;l~~VI'l1aV~\l n~:;'YhlVl~TIVI~\l 1I\l

~:;d1ul~ifVll~ulu'VlatJ:i1al~tl lb~:;Vltlnlii'l1:;l~

n11~ ~f1V1~~,f'W~dul 'Vlqj:i1N~m~1 nrl'lJ1~1'Ullft\l

hit 'WtJ\l'l"lml~:;~:;\i1'ltJ1'lJl'W~ftVl llvin:i1iJ~~u.
tJul'ihm'lJ1:;na'U~dV lliu AruIlT\"nJ1 a1'Vl11.
ll~:;n11~Vln111Jtl\lr:;l~V\l (1'lJ~ I Vltlnlii'l1:;w

'U ~l

~ l~ tJ\llUftfl1Ul~ V~ ffI'l11l1lAm:;:i1 ~f1V1l~al~ U\l

1'lJ1:;V:;'VlU\l)



~lflfll'jRfl'tn fll'jbb'l'dfl'j:;~ll.1

mll'l~€Jfllii (Iletemctis Magnifica) U1b'1ru

bfl1:;tn:l-J~l'UYf'Wb~m"\ili1ufl.t1'\ili1U UWU1~ ,
('jtJ~ 2 vHJfllii'Vl:;b'l~'WUbb'W1fl'j:;~11JbU'U
"

bb'U'1flh'lU1b'1rubfll:;tn:wjJfffl'ttru:;btJ'UYI€JI'l'l'1I'l),
'WU11~€Jfllii'Vl:;b'l~:;bb'W1m:;~11J1'UblJ\ilbb'U1l1111'U

l11'l1'l €Jci'j:;VI111'l0.5-5 b:l-J\il'jl'Urn1:W~fl
"

'j:;~uU~ €Jfllii'Vl:; b'l~:;Hi1'u bbi.'1I'lb~:w~l'U~fll

rl'1I'l~~'UU~I'l~~N'l~flfl1'jt1'l'lb~'j1:;~U~1'l

400 - 700 nm. (Photosynthesis Active

Radiation .. PAR)

1~1J~l11~:;'Yi1'Viii1~btJ'U~'1fl'j €J1'lbbl'll'l

U'l:; ~:; 'Yi11'l1bbl'Il'l'l ~ 'll'l b~€J~ '11:l-J~ fl bvi:l-J11'U

flU~11:J.J1ii€Jl'lfl1'jlJ€J1'lZooxanthellae l'U

~flfllii'Vl:;l~ l~€J~:;l~~l'll~~l'll'Vl'URu'l:;

~'11:J.Jtl~:l-Jl'I:l-JmrulJtll'lZooxanthellae l'U, "
~€Jfllii'Vl:;b'l lmfl~bf11JI'lflU5'j'j:l-Jtn~:l-J1fl~~~,

'Vi'l tl ~1yj ~ N~ \iltl tl fl:J.J1~1'Viti 11.11'U

Yltll'l\il'll~ ~:;~~'11:l-JU\ilfl~1I'lfl'U\il1:WlJD~

l\ilrltJ'j:;~I'lr1lJ€Jl'lfl1'jHil'll'U ~1'l~N~\ill~N~\illi1, "
€Jtlfl:l-J11i11'l1'UbQ'W'1:;U~'l:;~l'U ~I'lbb~'l:;'Vi'ltl~

n~:;~tidl'l~~'Ubb~1'l(Spcctrum) ~h1b'Vi~tl'Ufl'U

~l'll'UQru'Vi~:fjR(Colour Tcmperature, K')

~lJUfl1'j\ilflUR (Colour Retending Index)

1~lJrl'1I'l~~'U~:;tlci'j:;'Vi111'l400 - 700 nm. ~I'l
"

n~~l'llJD~ Cool Whitc, Cool White delux,

lJtl I'l~ tl fllii 'Vl:;b'l~1 i11'U fl1 'j Rfl 'ttl ~:;iJlJ'U1~

b'l'111 n'U) ltJ'U~hU'Vl'U1'Ufl1'jl~1'ull~l'l~lfl

'Vi~tl~~ll'll bl'l:;li1~lm'UlJfll'l Zooxanthollae

~ tl ciJ11lJ1'U'Vi'U'1~lJfll'l~ fl fllii'Vl:; b'l btJ'U~lJi1
"

bfitl'Vi1~'11:Wb'Vi:J.J1:l'I:l-JlJtlI'lU~'l:;lJD~'Vi'ltl~

('jtJ~ 4 Zooxanthollae ~bb1Jfltltlfl~lfl'Vi'Ud~
"

lJtll'l~tlfllii'Vl:;w bb'l:;lii1 'Ufl1'j'UUtl~U'UImprove

Neubauer x 200)

'Vi111'l~1fl fl1'j ~f1'Vi'Ud~lJtl I'l~tl fllii'Vl:; b~

U~'1 'Vim~'Ufll'l~flfllii'Vl:;b'l~:;~fll'jl'lflfll'Vi~

(Regencration) ~1'l~tJ~5 (~tJ~ 5 'Vim~lJtll'l

~ tl fllii1~:; b'll 'U'l1tlI'ltJliu~ fl1'j~:;~ fl1'jl'ltlfll 'Vi~

b~tll~'U~~flflflltJ)

lf1lJ~bbl'll'lRbb~l'l,bb~f1,b'Vi~tll'l,d11J1,'I11l~lJ,

~'j1:l-J bb'l:;~'11'l ~:;rlfl~~fl~lJ:l-J1flltJ'Vil'l'itllJ
" "

~'Ufluml:l-J~fl\ill~~~l~U

~1'l~lJl~ tl b'j 1'111fI fl fllii'Vl:; b'l:l-J1b~1.I1'l

llJ'l1tll'ltJliu~ fl1'j~ I'l~1bUlJIiifll'lb~tl fllJl1~'Ufll'l

'Vi'ltl~~~: bUlJU'Vi~I'lfi'1bD~ ul'Il'll 'l1b'Vi:l-J1:;l'I:J.J

Warm White, Warm White dclux U'l:; Day

light ~l'lbb~'l:;lJ'iJ~n~:;1'l1rl'1I'l~~lJ~ll\ilfl~ll'lfl'lJ

l'Ufl1'jRfl'ttl1iivmfl~ 4 lJ'iJ~Atl IIQI

(Halogcn Quartz lodinc), Day light. Actinic

blue lb'l:; Warm While l~lJli1'Vimfl'Ufll'l

f1tlfllii1~:;b'l~iJll'U1~b'l'111fl'U (~tJ~ :l 'Vim~

r-Jftnl"afTm~1
~lflflldRfl'tt1'WU'-.h~1'Ud'lJ'1Jfll'l Zoo-

xanthellae ~:;~~lm'U:l-J1fl~ ~~b~tll~:rull~1'l,
~lfl'Vi'ltl~ I IQI bb'l:;'Vi'ltl~Nl'Im:;'Vi111'lDay-

Ijoht flU ,-\ctinic blue lf1lJ~:;~~llJdlJlJtll'l
t>

Zooxanthellae :l-J1fl~~~'ViI1I'l~lfl59 llJlJtll'l,



nl''jl~~'UlLt'h'l~\l,:;:i1'4'l'LJ'J'\J1J€h'lZooxanthellae

LU~£J 8.5 ± 2.7 x 106 llJfi~ vi1l 100 111g

1J1l\llhwun'l'l'\J'J~~~111 '\J,Jl ~'J'\J Daylight

Nft).Jfl'UActinic Blue '4'1'\JTLJ1J811Zooxanthellae

lQ~£J 7.4 ± 5.4 x 106 llJfi~ vi8,Jl'1'1Un1J811

'I'Itn~~~111u,Jl

Chlorophyll a 'I'/'U~I1~~luZooxanthellae

~l~~'Ullftl1,ln'l'lfi1l~ HQl llfi:;'I'/'U~l~~~

Zooxanthellae i11~~'Ullftl1'ln Warm White

ftl'1'1~'UChlorophyll c ,x'\J hi:i1rnl).Jll~nvill1

flU, 1n llft11i11~~m 1n'l'lfi1l~ vill11J'U~

'nnm'JI'I'J'J,i;UI'UnTJU'U Zooxanthellae

,1n~1ln lJ1'Y1:;lfi~lfi'Um,ln'YI:; lfi1'I'I~'l '4'lU'JU

30 ~f'J1lVll1'1'/'Uil '4'l'UTU1J1l11Zooxanthellae

lQ~£J,:;1lv'J:;'I'Iil\l 5.1 + 3.2 x 106 llJfi~ vi1l
"

100 mg 1J1l\l,Jl'1'1un'l'lu'J~lu,Jl Chlorophyll a

lQ~£J 17.05 ± 6.62 mg Chlorophyll c 21.94

± 9.85 mg vi8 100 mg 1J1lI1,Jl'1'1un'l'l'Ud~lu

,Jlm).Ji;h~'U ~'Ju Chlorophyll b ,tul~'I'/'Ulu

Zooxanthellae lU'I'I'LJ'J~1J811~8nlJ1'Y1:;ullfi£J

,1 n n 1'J wn 'il~ Arun 1'1'/,J1'1.Jd:;'4'11u,
A'Jl:iHA).Jl~£JlQ~£J':;8V'J:;'I'Iill1 32.3 ±

"
0.3 ppt 88n1h,u~fi:;filtJlu,JlbQ~£J 6.7 +
0.2 ppm. rnl).JltJun'Jl1Illfi:;vill1lQ~£J'lh:;mru

8.0 ± 0.1 llfi:;8ru'l'lnj1lQ~£J ,:;8vluVll1
'" "

29.5 ± 0.8 0 c

llJll'I'JI'I-1Ull11l'u ,:;1lV'J:;'I'Iill1 0.004-
"

0.015 ppm.ll11£JlQ~£Jt.h:;mru 0.010 + 0.004

pp111.

lUl\il'J\il-lu1m-lu1ml'iu ,:;8v'J:;'I'Iill1
"

0.012 - 1.775 pp111. 1111£JlQ~£J'lJd:;mru0.582

+ 0.580 pp111.

ll8).Jl).JllJ£J-lull11'Jl'u 8vluVll1'J:;'I'Iill1
"

0.004 - 0.04 pp111. 1111£JlQ~[j':;8~'J:;'I'Iill1

0.019 ± 0.036 ppm.

~8ftb~i;'l 'i:;8vluVll1'J:;V!ill1 0001-
"

0.003 pp111.ll11£JbQ~£Jt.h:;mru 0.16 ± 0.006

pp111.

,lnnl'Jfiim~n'l'/'Uil'4'1'UdU1J811 Zoo-

xanthellac ftlm'J(I~':;lyj).Jfiuml~ 'I'I1nl~~'U

bbftI11uV1I1A~U~b'I'I).Jl:;ft).JlVU 'iln'l'lfi8111HQI

llfi:; Day light Ni;'l).Jfl'UActinic blue ~l1btJ'\J

vm8111'1J'U11I~1VlUft1188m.nlUV1l1nl1\l (400 - 700

n111.) 1lVll11'Jfim).JuJ1il HQI ,:;lV1Nfi~~vi1l

'4'lU1U Zooxanthellae ~lyj).Jfiu bbvifililrh€f11

1~~11 b~8bi1£J'Ufl'U'I'Ifi8111Day lighl ll'J'J).J1'I1

Zooxanlhellac luI1I8nlJ1'Y1:;lfi'i:;:i1nl'J

1.J~'U~11VIbill fl'Ui;'lnl'1'/bb1 111~ 8).J1'VI~~1~~'U1u

1Jru:;,r'\J'lll11£Jg{l1ln(;l'ln~lfimlnll'J'J).J1J1~l'V1J.i

'4'lUlt! Chlorophyll c ,:;:i1mnnl1 Chloro-

phyll a l~mll).Jll~£J111 t!Vl1ll1l.JLJtr~n1'J'4'lU1U

Chlorophyll c ':;ll.J~[jt!hJb'VI~8bQ'I'/1:;

Chlorophyll a



Ui;lln1:;~mjau Class Chondrichthyes

hw~:;;J ffn'lrcu:;VibPl'lr~bbl'1nvhJ1U~l nu i;lltfUVl

~U"1 bbi;l:;ftlm10~11\1~il'1a~1~atil\1~ lVltJ

Ui;lliWl),Jij bb'YiU'Vtl\1bbV\I bb1\11ill un ld'h mIl

Yi\llUiil\1'Vtii11~atil\111Vlb~1 ij'tJ1blcull!1"J\lfw,
ulnbb'tJun~l\1bba:;~~'tJantiltJlunl1'YitJ\I~1,
bba:;b~tJ1bU~tJu'YiPl'VIl\Ib'VtiJaut! nb~~a\I'Uuij

rl~'tJ'Vtff\l'Vt~and:;lVl\lti1tJ'YitJ\IhJ1l1~l~l'Yi ~n,
lum1Jcu:;brl~au~

ui;llual),J"J:;;JaltJ1:;'Vtl'YiPl'VI1\1~ti1tJ

1l1ftl),Jl1miil'Vtlb'Vt~a 1~fltil\111Vlb~1 1~ bbri

bftuiil\1~l (lateral line) bUU~a\ltJl1a~11!1

N1'VtU\I"Jlnvh"J1Vll~u'Vtl\1 !l1 tJ1U~fl\l"J:;ij

bftUU1:; ftl'V1~~ltJ'tJ'Ua:; bOtJVl~),Ja til U biJa n
"

bftUU1:; ftl'V1b'Vt~l'ih:;~ atJ'!'tJf1'l! 'l!lunl1 ~u

ft:;bViau~ij~ll),J~~l (low frequency vibra-

tion) bba:;~~U'1Ja\lA1l),JnVl~U (pressure

wa ves) ~\I bAVl"Jlntl a1~1 ~ '!'tJ'tJ1Vlb~'tJ~U

mumltJ 'Vt~a~u"hmil '1a'1 'l'hll1ualual),J, ,
ftl),Jl1Wl1mll1 U'Vtlb'Vt~a1~ uan"Jln~iJ\lii

Ampullae of Lorenzini lVltJ~lU1:;ftl'V1~

b~tJw:h Ampullae "J:;a~lu"J\latJuln'1Ja\l

Ui;llUal),J ~Vl~an'tJnltJuanlVltJ~lU'VI1\1~

b~n"l ~ b~tJ\l1ltJ atil U'tJ1b1CU1:;'Vt1l\I1"J),Jn
I 'U 'U 'U

~\lfta\lill\1 Ampullae "J:;11~anl1bu~tJ'UbbUa\l

TIa\ln1:; bbft1vJ'Nl~ bAVl~U1un ~1),Jb~aual'Vt~a

ftl'110U ~\I~:; bu~tJul U"Jl nn1:; bbft1vJ'Nl1VltJ

fi11),Jtfl~ l'hll1ftlm1miil'Vtlb'Vt~a1~atil\1

mJucil bba:;ualual),JiJ\lftlm10Vl),J n~ub~ElVll~

1u1:;tJ:;~'l-il\1"Jln~lbEl\ll~lnao\l 400 b),J1'11

n~Ub~ElVl"Jln~\liifiil'1~1~1'tJ'tJ1Vl b~'tJ'd"J:;bUU

Iihti1 tJn1:;l!Iui( [l.Jtf11'1rul CUbb'l-i\l~ll),J Vl1l tJ'1JEl\l
't v v q

t1alUi;ll),J1~ l'h 1l1t1i;l'lUi;l1),J"J:;),J'111),JnUbUU

N\llU'tJ1ncul1u
"

~U'1JEl\lUalual),J"J:;N\lEltilu'VtU\ll1~" ,
'1Jln111n1 iia\lAtl1:;nEl'tJb~tJ1nun'tJbn~Vl'1JEl\l

t1al~b~tJn1l placoid scales ~\lEl~Vh~l~l

bf1tJ\Ibb~~U'1JEl\I'll i;llUi;l1~"J:;ii'1JU1Vll 'Vtf\!n11

placoid scales lu'tJ1b1cu~U"1 ~ltJb'Vt~i1bfl\l

t1i;llulll~~\lii~Ub~tJ\lTIElUnUbUU~U"1 mmntJ

~U'1Jfl\ltllllulll~ij'Vtal~tfUVl l~bbri

ilutll'1 ii1U'VIJ\l1Uftlm'Vt~tJmb'tJU
'1..1 'u

bb'Vta~~~mn ~:;Hi1unl1~Vlb'Vt~fl Qm'Vt~El

€i nffn'ltru:;'Vt'ii\l~Elii1t1~1\1 bb'Vtll~Wl1 1ii1unl1
"

fiVlb'VtU.tJ1b'VtVElifn'Yi'tJlUtllllUlll~~'VtlAufltj
"

I'1l~N11ll bVU t1alU[l'UJ'1J11 t111lulllm~fl

t1alu5l~'Vtv1l
"

ilu'Ul'1 "J:;ii~t1~l\1namHJ~'U"1 iff]

~:;'Yi'tJl~ uualUal~~EllPltJ mJI'11~'Vtl1l~U bliu
"

ualUal~'VI11tJ ualU51~bbm ualual~ihaltJ

ilU61:: t5~\P1 ii1U~l\lb~n5:; bOtJVlb~tJ\I
"

TIfl'Un'UbUU~U"1 m mmJ fl~'tJ1b1ru'1Jfl'tJUl n

~lU 1U ~UtfUVli1"J:;'Yi'tJ1~1u U a lU 5 l~ ~

A'll f1I'll 'VI:;ba'1J'U1Vlb~nbU'UEll'Vtl 1 1~ bbri

ualualmlr1

ualual~b u'Uft\il1~iinl11'Jft~~'UBmtJl 'U,
(internal ferl ilizalion) lVltJb'YiPlN"J:;ijflltn::;

"

~'tJYf'Uq b~tJn claspers ijffn'ltru::;bU'Ub~fltJ

2 8'U Elti1:;'Vt11\l~~'tJ'Y(El\lVf\l2 ill\l ~1'U
"

b'YiPlbiitJ"J:;bU'UtiEl\l'Vl111U51Ual~'Yi1n~flflni;ln
"

bu'Ulti (oviparous shark) "J:;iiilIiJJUln11

iJfltJn11'Yi1n~flfln5mU'Ulih UlllU51),J'Yi1ni1
"

bU'U'Yi1n~LJfl'tJEllPltJflti\ill),J'VtiJl~'U bVU
"

UalU51),Jbbm ctl'U'Yi1n~flflnanbu'Ulih
"

ifnLJfl'tJ'VtlA'Ul'U'VI::;b5~n bV'U UalU51),J'1Jll

U a lua lm~ El 1vu 5 lU a l),Jii ff n'ltcu:; bu'U

O\lbb~Ul!a b~tJn n1:;bUlftl'1l\1A'1JEl\lUl\lbiiEln, "
(mermai cl 's purse) ij'Vt'U1VltJllfil'l~Vl n'tJf1LJ

lI!l1l1'Vt~Elu::;nl'!\I

U5lual),JU'tJ11bUU "7J7Ii1'Jn'Hf3JV'iru
"

IWV" (perfect killer) lVltJ"J::;ii'1J1n11ln11'Vtf\!

bbV\lbb1\1 ~'U~),Jn1'tJ 11tJlll1~~~El\lbbFl~1

iirhfi'\lmn bba:;ii~ftl'VIf1~Nft~11mn b~El

U51U51),J'Yi'tJb'Vt~fl"J:;bbftVl\l'Yiq~nd1),JbU'U~'U'l

~\lil lVltJb~),J"Jlnnl1\il1),J'Vtl b'Vt~EllVltJEllPltJ

n~'UFll1 b~flVl'Vt~flb~tJ\IbU'UbFl~fl\llll'l'l1\1 bW::;

"J::;bih1U"J'UO\11::;tJ:;~\ill'1Jfl \lif'U),Jfl\l bl1'Ub'Vt~El

"Jlm1'U"J:;lltJlll~ltJFll1m::;ifm:;1\1 bb5::;lltJ

bU'Ul\1n5mfl'tJ'l b'Vt~Elbb~"J::;AEltJ'l~'U1Plijll1

1\1n5:J-Jb~na\l'VInVil'U~ftVl"J:;lii"J\lEltJulnLJ'Ub'Vt~El, ,
nm 'Vt~El ';11b'Vt~Elij'1J'U1Vll'Vtf\!"J:;ft:;'lJVlvh'Vt~El

b'Vt~tJ\I~llU),J1Eltil\1bb1\1 briElll1b'Vt~fltf1VlElfln

'Vtfi'\I"Jlnn~'Ub'Vt~fl~lbb1nbb§1""J::;lnnff'tJ),Jl

~l,:f'Ub'Vt~flfltil\l b),Jlif'U~EllU

~ Ell U i1"J:; '1Jfl bb'U:; 1l11l1llii 1 ~ n n'tJ
"

U51U51),J~tila'Ul"J ~\I'tJl\lLJUVl""J::;Vl1ltJ,
l 'U'1Jru:;~ 'tJl\lLJUVl"J:;l~b U'U8'U\il11tJvlEl),J'U'lt6,
batJ u{;nual~b'Vt~lill~bbri

carcharias (Smith, 1838)

Ualual),J'1Jl1 bU'UUalUal),JtfUVl~ii

~11),JVl11tJi'iftVlii~Elalifru11 Great White
" v

Shark. Man Ealer 'Yi'tJl~vhlul'U),J'Vtlft),Jm,
bII \il1 fl'U blJ\ilfl'tJel'U bb5:;fll"J'Yi'tJ1Iii1'Uell1,



~'U'l ~1£J tlfl1mn).J!J11iiU~mHJuh).J~ib1El

~1).J1~~11£Jti11~EJti1~~1~l11 U1~A~~El1~

n~:; h'Ufi'Ul'l1i1eJti1fi'U).J1U'Ul~eJ 'thnmnmm

~:;ii'U~\il1'l1ntJU~u~ llvllvll'l1:; lflllfl:;).J'U1;-U 1'U. .
U1~tl~:; l 'Ylr1~iitl fl1Ufl1).J 'U11tJ ntJ).J rh:; iitJ 1 £J..
111).Jfl ~ l~ 'Uti1 '111EltJ 1 £J111~:; l'~tl fl1 U fl1).J 1 'U

U1l1ru'l11~ lV'U l'Utl~:;l'YlrlElEl~llil~l~£J llfl:;

U11hlfl'Ul'l

2. t1a1\Hn).Jl~eJ Galeocerdo cllvier

(Peron & Lesueur. 1822)

ii1iEl~1~t1j11 Tiger Shark ~~

lU'Utlfl1Ufl1).J~iiA11).J~11£J~eJ~fl~).J1~ln•
tlfl1Ufl1).J!J11 ~U l~vh 1 tll 'U'Yl:;lfll'U1il1El'Ulbfl:;

b'UlileJUeJ'U 1'Utl~:; b'Ylrll'Yl£Jniitlfl1ufl1).JtJU~11.
~~tJ11tl~:;).J ~if n~:; l1 £Jn 11 Iil:; ll~ £J'U'YlEl~

tlfl1Ufl1).J b~eJ~:;iifl1£J~1~ih~'l ~1 b'l1iiElW1U

fl1£JlftEllA1~ iiU~£JtJEJU h).J~ib1m V'Ub~£J1tlU

tlfl1Ufl1).J'U11 ifneJtil'Uti1~nl'UIilEl'Unfl1~1''U
"

bbfl:;"l:; EleJn'l11 fl'U1 'UU1 bI ru In ~ bbmtl:; n1~\J

1'U\ilEl'Unfl1~A'U tl fl1Ufl1).J bftEltJElUfl'Utl fl1

n~:;~nbb'!J~ tlfl1Ufl1).J bvl1 'Un tlfl1m:;bU'U
"

'I1jJn t'i\Jif~n~ tJ 'I1eJ£Jllfl:;bb).J\Jn:;~~'U lU'W(ii'W." .
3. tla1ua1~,"1i1eJ'U Sphyrna lewil/i

(Griffith & Smith. 1834)

ii1iEl~lift1j11 Scalloped Hammer

Head tJ11tl~:;).J\J 1'Yl£J~U11iiU~£J~11£Jmn•
lu'Utl fl1Ufl1).J~ii ~1'U'I11ii fl n1;-ru:; A~ 1 £JtJn fl'W

EleJnltl~eJ\Jih~ flnIil1bbfl:;~~).JneJtilil~\Jtlfl1£J~~
'U 'lI 'U 'U q

'UEl\JtJn 'UElU'I1'W1'1JEl\J'I111fi~A~1£JA'W6'U
"

~Uvf1 1tll'U'Yl:;wb'U1il1El'W '1JElUElti~1).Jtl'WbumJ~
" "

melal/oplerus (Quoy & Gaimard. 1824)

ii£Eli,nift1j11 Blacktip Reef

Shark bU'Wtlfl1Ufl1).J~hjri El£J~11£JbVi1hwn.
uvlnil~1£J\J1'W11'vh11£JA'WbV'Wtl'W LJeJUEl1M£J

eJtiU1b1rub'Ulilti1~'W1il1).Jth1J1mfl'W tl1nbbJJti1
"

Ufl:;U'W1tl:;n1~\J ~:;ljElUfl'Wtlfl1'11iin ~Iill

tl~:;bn'VJt'i\J ~~ tl ~il'1J'W1~1'j1mj ifnlJJrimJ'tJElu
." v

~1J-Jtl'UlU'Wf-J\J
"

5. tl611iHl1~:iJ1611fJ Slegoslollla

fascia III III (Hermann. 1783)

bU'Wtlfl1Ufl1J-J~LJElUEl1M£J'I11fl'WElci
"v •

\il1J-J'I1'li1~'Wf:j'W'VJ:;ba il1i11~lift1j11 Zebra

shark ilu~£Jhj~11£J ili-1'Wuuu'l'l'Wmlil

ffn1;-ru:; bU1JvlJ-J n aJ-J b1 u\Jii 111Jtl'Wf1tJ'l 'W'tJ1 n. "
~bbAU tl~n~U~1J:rn~:;'1l1lu'WEl'Umi'ii\J'l 1il1J-J

"
~'W'Yl~lU ~:;fl'W~lill'VJ:;Wll'U1~b~n~mjIil1J-J

"
wlh~'WbU'WEl1'111~ bli'W 'I1l1U~lb~U1 bba:;~lri

"
U1~'1lU~ tl n~ bba:;tla1'1J'U1~b~n" .

6. tlaN611~bb~1 Chiloscyllilllll

p"llclal"lll (Muller & Henle. 1838)

il1i ElA1 J:rt1j 11 B r 0 \I n b ,I n elc el

bam boosha rk bu'Wtl a1UalJ-J~1! ElU111MUua:;

'I11fl'UU1 b1ruwlh~'W\il1J-Ju mtl:; nl~\J fl'Wl1lill

WW1~'UlU'WEll'111~ ilU~u lJJ~11u ~1J-J1J[l•
ii1ilIilEltiu'Wu nl~'U1'UA~~1''Whwtl~lr1~l ntil bAJ-J

"

7. tl611U611~11'rl Rhilliodol/ Iyplls

(Smith. 1828)

il£mnift1j1l Whale shark ~\i1bU'W

tl alua1J-J~il'1J'Wl~ 1'I1n.J~i;'l~ ua:;~El1l bu'U~lill
v •

tl~:; bn'VJtla1~il'1J'U1~ 1 'I1n.J~i;'l~1 'Wlan rh1l
v •

"Rhini-odon" 'I1mu5~ i-1'W~bU'WbbN'W1i'WfiEl

tl a l'1lU~11 ~ :;ili-1'Wa:; l8 U~ b~ n l~ U\J1Jl1'Wtl'W

bU'WbbOU'l mnn1l :100 bUlU ~:;fl'Uu~a\Jr'iIilEl'U

11Iill'VJ:;bab~nl bV'W ~\J tlal'11iln '1(1'1

bU 'WEl1 '111J tl fl1 U a 1:l-J') 1 'W bU 'Utl a 1~1JJ ii

€l1mJ1U tlUJ-J'U1;-UbaU '1lElUEllMUEltil 'W'Yl:;ba~n. "
1'Ub'1J1il1El'Wua:;b'1JIilElUeJ'W1'WU1~A~\Jifn~:;'1lElu•
bihm In ~umtl:;nl~\J -rwti1riEl'Uiil\J1JTvh 1Vi

U1\JA~\J11ntlJ:;~11l1 Al).J1J~~~:;\ihtil bnld tl

tlutihtlal1~wu

'tJa'malJ-J l1ill~:; bU'Wtl a1~ii bbvlA11J-J

A11tJ1lcil\Jb~U1 b'VI111'U tlalQalJ-J M\JilAT1J-J~.
11ti ~i1 tml 'Utl 'U 11'Ufi 11Ell'UI:;vl1 \J '1 '1lEl\J

" I

tlalual).JA1J-J1JotilJ-J11iibU'UtlJ:;lU'1l~vlEl

mm6Hi bV'W ~ulfli;'ltl~bEll1IilljJ'U A TI\Jil.
Elcii;'l\JJ-Jln A~Uti1J-Jltl~\JEl1'111JJi;'l'1l1~EliElU

'Uq, q

J1Albb~\J b~un1l 'I1UalJ-J b11Elliivhan1l'Utlal
" "

tl a 1 '11I l1J 'UEln ~ 1 n 11iJ \J'[ ii 'l'l1 El1 '111J 11\ill

bba:;uu 'I111\Jlii'11111ili;'l1'11mJmA~El~'I111~ bll'U. .
nJ:;bUl JEl\JbVll o\JnEl~yJ.
Hil 'U11\ilAI'llmJ).J yJ11n'l111~.
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Press, 144 p.
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llll\JTI8\JTI:la

mmrn'rl bUtltJr;l1~:ihJ'lnV11'Vmj~i:lV1
v ,

1tl lfl n 011bbiJ11Qr;l1:lnl'rl,~ 1 Iii£ Cl11bUtlQr;ll~

bb~~q~mJ~ 1tln1J f1tlClTVl1J1JClI1j)'tl1JJb'VIiJCltl

n'lJQr;ll~vh 1tJ A Clj)'tl,~f1tlU ~r;ll1n\i11Jtl~11bUtl

~l1iJVi\i11JtllvH~ n'1 ~ r;lClUCl~1 tlnJ~ Ui:ll11

bUtl1Jll-nJ Qr;llmlml11JJ bU'Jfftl\i1':ilU~1J~t!'rf6,
bbr;l~1~1'lJi:l~ f1jltll~11 "ifny"1'PifJil~~"

Qr;llm1'rliJ£1Ji:l1j)'f1j11 Whale Shark

Ufl~i1VCli'l'lU1P!1E1\i1'511 Rhil1COdol1 tyjms

Smith ~1tl£Cl1'1'1ub~un11 Qr;l1~tJr;l111'rl

Qr;ll:1n1'rl bbr;l~'I'Il1n1tl(ii 'iln£1JQr;ll:1n1'rl

Ub1J11'1'111{ij)' n ~'lJ E1tl':i~'VI11I1tJ r;l111'rl n'lJ

Qr;l1~11'rl ~11~,~I1U~1tJfl111'rl'VI~1J11'rl

bUtl~\i11 b~UI1r;lnIii1utlmJtl1V11 'VIru~ 1J1AU 1JU
" V"

1'J'I'I~ br;l U~Qfl1m1'rlb UtltJfl1~iJ1Jt!1V11 VlflJ

In ~ bAUI1n'lJtJ r;l111 'rl'l'111{i n1':i b~U nB 1JQr;ll~

'1JQV1U1~,rlb1J1A111 11'rl mJ1:l-J1JuIii1U
"

~11~tlQfl1m1'rl~111JJ1 ~tJ r;l111'rl1JU111~'VIfl1U~tl

bihh Qr;l1:ln1'rlb~1J l\i1 b~~~ Cl1'ii11Jt!1V1

Ad1:l-JU11011 15 b:l-J\i1':i1i11U11~1J'1 n'lJb~1J

1Jtl1V1U1J~~1'V1~11 l11'V1iintJ':i~mru 40.000

f11r;ln1~ijtl1tJ U~b'l'i1~~'lJ hwvh1tJj)'ni1'1Jtl1V1

1JU1tl':i11 5-7 b~\i1J
"

Qr;llm 1'rl bUtltJ r;l1~~'lJ 1Juvh 1 tJl tl
"

U1tll11 b1J\i111Jtl tfjtJ':i~ b'I'IP!1'1'1U1J1J11b':ilni1
..c

':i1UI11tln1':i~'lJ1JUD1JU'1 1JJ11'i~bUtl'l'l111~11
" -

ei1 11 'VIUbW~'VI~ br;lff tl V11j)'tl '1J11tJ':i~~ 11'Y1111

~ 11\i1~ 1tl 1J1Jn 1JClI1tJ ':i~ b'l'lP!1'1'1Uj)' n 'i ~ b1 Un

{W1:lnl'rl11 "'f1lJn7u,r" 'VI11J "H71J"jf"•
b~1J11'1 n ff n'ltru~1111J 1Jl1j)'tl~'Wb U'Wb'VI~U~ '1
V1~~lun'lJul1ri~l ii~nf1tl" ,

Qr;ll:1n1'rlj)' n'1J1J'lJ11mJl1tl b1Utl 1tJm
v • v

\i11~'Mtln ClI1n r;lll1m~ UE1U1 Ur;l~'1J1J'lJVi'i~ijtl

m'VI1 f1tl1tl'lJ~ b1 ru~ 1l11~iJtJ~m rubb~ r;ll1n\i11Jtl

'VItl1UUtl lV1UiBn1':if1tl1J1'V11J1J1Jl1iJtl A1J

1 tl1J ru~~j)'tl 11 Ul11'i~ eJ1tJl n fftlnl1111 'VIrlJ

m 1J11bCl1bb~ fll1 n\i11Jtl~ ~ 1J11r;l1JU1JU1tlnJ~ bbi:liJ1
"

f1tl 1 tJ b~1JU'1 lV1utJ ~ 1JUHl111 'VIfl r-htlCl Clnm

'VI111~Cll1b'VI~Cln~ltlii1111JClI1~1~1

b~ ClI1'i 1 nQ r;l1~ 11'rliJ1Jtl 1 V11'VIrlJl\i1

'1Jl1tJJ::;:l-J11j)'niJ ~1 1:l-JbB 1J11 bUtltJ fl1 bhl'l1 1{i

j)'tl1JJri1JuClm'lJmm1n'1J11tJ':i::;~11 bb\i1nUI1~
"

1JUD1JU~~ 11~j)'tl 11 Ubii11tJ ~ V11J1tl1J 1J11'1J11U1tl
"



~~I • • ~naUJ3JU1J lSafl1U1~SSUU1fl



jaWS

siphon

mantle

1trY; eJ\ll1:;bfln11\l 1Vfqj:i1i'fVl111:;W~'l11

tfl.l1,).J1mnv VfeJV\l'Nii1\l buui'fVlll1:; W

amj'QVlVf~\l~:i1mjl uVleJ\ll1:;bfl'lJeJ\lll1v bbVl).J
\I

t11mru l,jm numh 1iil,j bUU~~~ n'lJeJ\lflu'Yf'J1tI
\I

b11~n~:;YfU bl1UVfeJv'lJUVIulUi;'I!l1~~VI1V UflJ

~\l~:;b Vf~eJbb~bt1~eJn'J1\l'lJ1V mj'Yf'J1t1t1:;t1ueJci
\I \I

nUbtl~eJnVfeJV'lJUVI~U1V11).J~lU'lJ1V'lJeJ\l~1:;~n

~lnl1:; bfl ~1\l 1 U~'JVfeJV'lJUVIUbUUVfeJv~
'l11i;'1Uhf.fn1:t1).J1 n buUVfeJv~rleJuii1\l~:;Vf1

1~v1neJci1\lB\l 1Ul1:;bfltJ1Um eJ1~~:;~U 1~1 U

l1:;bfliJUVI1~U t'hul m.il'J 111vul1u 1,j:i11eJn1i;'1

1~~uwv
VfeJV\l'J\lih\l buui'fVl11,j:i1m:;V1ni'fuVlS\l

\I

un~V1eJcilund).J'lJeJ\lVfeJVl1:;bfl~'JnVf:i1nufl:;
\I \I ,

VfeJv\l'J\lii1\ln1:;V11".1V1veJ~lu class cephalo-

poda fl1eJUfl1'J Nautilidae b~eJ\l~ln:i1

~ n".ru:;~ bl'l"'~ bUU S n'ltru:; bQ~ 1:; 'lJeJ\l i'fV11

lun~).JVfeJv ii'UfieJ:i1bUeJbneJbb).Jm~fl(mantle)

:i1Y1ub~vn radula bUmI11~'Jm'lJ1i'fVl1:i1

Sn'ltru:;fl~lV~\leJvtl1n'lJeJ\lUn ~\l~:; liilUn11

unmneJ UeJn~lnU{J\l:i1Sn'ltru:;'lJeJ\lVfeJV~Ul

an lV1v~:;bbi;'lVl\llu1:;v:;~buuvheleJu i'fVl1

1un d).J'lJeJ\lVfeJv\l'J\lii1\lUuui1 bUUt1V111un d).J, ,

gills anus heart
livpr

flUj nfildflEl'~;}.J~dU'M'1i'ib~Jf1J~~'Ul~;).Jln

:i1V11bW:;:i1VfU'JVlVf~eJU1JUi'fVll1und).JU~:;buu,
i'fVll~'Jn~nubUeJi'fVl1~UbUUeJ1Vf11~\lVf).JVI

(carnivore)

VfeJV\l'J\lii1\l (common Chamberes

Nautilus) :i1fleJi'YlV11'11i;'1Wh1 Nautilus

pompilus Linnacus, 1758 :i1btl~eJnnfl).J

'JUbUU'J\l1UbbU'J11U lV1V'J\lbtl~eJn'J\li;'lVlVl1V,
~:;fl~m\l btl~eJnJ\lU1nl 11~\lVf).JVllJ-ijj~'Ju

.yh~vni1 umbilicus b~eJN1btl~eJneJeJmuu

i;'IeJ\lTInVl1).JU'l.!'J'J\lbt1~eJn~:; bl1m tI ~ eJn un UU\l
\I

eJeJmuuiieJ\l1 lV1V:i1NU\l~uifVlb~U ~lulu~V1

~:;:i1'lJU1rH~n Ufl:;'tJV1V1Vlqjijub~eJVl ~u5\l

~luueJni;'lVl~:;:i1'tJU1V11Vfru~i;'IVi bileJ\l~lm UU, ~ ,
iieJ\l~ buU~eJci'lJ eJ\lVl'JVfeJV~NU\l~U'tJeJ\l bbvlfl:;

\I

iieJ\l~:;jj1b~n'l eJciVl1\lnfl1\l buulieJ\lbUVI'lJeJ\l
'tl I '\I

NU\lbY;eJli'Jv1Un11 1VlflbiVU'tJeJ\lt11 Ufl:;eJ1n11'1

btl~eJn~hul u:i1sn'ltru:; bUU).Jn btl~eJn~lUUeJn,
).Ji;'Ifl'j).J bW:;:i1fl'JVlfl1Vfl~lmtlfl'J 1yJ~bbVl\leJci

\I

U1 b'JrunuVf eJv fl'JVIfl1 V bVfd1U~:;li'J V 1un11

~fl1\lVl'J'tJeJ\lVfeJvl~lV1v~:;).JeJ\lnfl).Jn~unu
v , v

iht11'Yl:;W b:i1eJ).JeJ\lijum~ln~lUd1\l Vl'JVfeJv
~:;tb:;neJult1~'JvbUmneJu).Ju~fl :i1VfU'JVI&U

t11:;mru 90 b~U lJ-ijjU).JVlVI~Vf'l.!'JVI
, \I

n11~Vf eJV\l'J\lii1\l bUUVfeJV~'l11 i;'IUh

~~ n rib i1eJ\l~lnS n'ltru:; 1un11fleJVVl'J bbfl:;~).JVl'J
\I

'lJeJ\lVfeJVii'UbeJ\l lVi vtl n ~ bb~'JVfeJV~:; i;'I~l\l

eJ1n1I'1iju).J1Ufl:;~:;b"ul1V11).JiieJ\lvl1\l1

'Vh1iii;'llm1ufleJvVl'JeJcil~ b~eJ~eJ\ln11~~:;
\I

bfl~ eJu~1 tl'Yl1\lfil'l lVi"~:; 1iii6YlUt11eJ eJnm

'Yl1\l'VieJ~eJVIli1UVfU1i;'1V1'tJeJ\l'l1'J Ufl:;b~eJ
\I ,

~eJ\ln11~~:;~).JVl'Jfl\l~t11~n"~:;tldeJveJ1n11'1
\I

~ b"U l1eJeJ n).J1 Ufl:;i;'IUt11'Yl:; bflbii11 tlbb'YlU~
\I

'Vh1iiVfeJVi;'I1).J11U~).JVl'Jfl\lllli VfSnn11Vl\lnd1'JU

bUUVfSn n11~UJ1U'tJ eJ\ln11 i;'I~l\lb~eJrht11ii'uW\l

VleJV\l'J\lii1\l ~n~:;rh1\lViVlbUund).J ,
lfl lflueJcil U'I1eJ\l'Yl:;bflb'tJVI~eJU ~:;~umn 1U

\I

U1b'Jru1eJU'l VfJ-ibn1:;'W~t1uu~ VfJ-ibn1:;t1fl1
I \I \I

bbfl:;b~eJVfeJVVl1 v n~:;bVf~eJeJVbbvlbtl~ eJn~\l eJ1~:i1
\I

eJ1n11'1eJV!l1V1u'Vh1iii;'llm1U fleJVVl1).Jt111tll~
\I

1u1:;v:;'Yl1\llnfll uU~eJvnhb).JVl1 'U1\lfl~\l

~Ui1fleJV 1tlllli5\leJeJ mVl1b~VbflVVib~V'J Vl\l~U

b11~\l eJ1~~U btl ~ eJnVfeJv'lJuVimlli VI1).J1).J~\l

'Yl:;wl'Ylvllli~\li;'leJ\l~\l



mrur::'I-Jlt~Nn::w':lJliflwr;u-J 1-2 fllJ/lrfJ 1 fil

yhmrifJlJlt'l-Jn::w':lJ 1W1fYli illi1j

tU,hm~'Wd'W «\9I1'Y1:;l~~ij~n'i'J'fU:;
q

'JlJ11\1nfn.Jfl~1t11~'Yl1eJ'J:;if\lrdl~'Ju~\ln:;m'U" ,
UtlneHlnLu'U 2 fi'J'Ul'Yl'li1 ~eJ fi'J'U'l1'J'Yl1eJ

fi'J'U'Yl~'Jn(umbrella) u~:;fi'J'UeJn'Yl~eJfi'J'U'Yl'U'J\9I

(mouth-arm 'Yl~eJarm-disc) ll~\ln:;'Y'q'U~til

lu'Ufi'J'Ulh:;neJ'Ufi\l95 % ~eJ\I~eJtlEi~'J:;1'U'Y1:;l~

lfl~ eJ'U~l\91t1eJlrltln~l~l-deJ~l'U1'UlW:;~l'U'UeJn

fl\9l'Yl\91~~'Url'Ul'U~n'i'J'fU:;l'YliJeJ'Unl\l1~U~:;'Yl'U1~,
eJl'Yll'J'1JeJ\lll~\ln:;'Y'j'J'U l U'U«\9I1~1'Y'j'Jnn\l, ,
llfl:;U~1~l\11 n'UeJl'Yll'Jl\91t1nl'J~'U l 'YlfleJ~'JtI

'VI'U'J\9I~~l~~Yi".(nematocyst) ~~n'i'J'fU:;lU'U

n'J:;lUl:;~'Yi eJl U'U~lt1 tll'J l\91t1u~eJtll ~~Yi".

II 'Yl\lltJl1ul 'Ul-deJlfl eJ'1JeJ\ll'YlfleJ TI\I~:;l'i1 H
l'VIfleJ~~'U'Yl1eJ\9Ilt1ll~'J~'Un'UlU'UeJTvm

••. "'" CS... I •.••

'Yln'1J'U\9I~ l '1J~'Y'j"'ll\9lfl'Jlm'Uu 'J\I~l n'UeJtI, ,
lVi tI\ll\91l1'Urluuij\91U~\I n:;'Y'j'J'UU~:;'U1l 'JfU~ [l n, "
l~~Yi"'l u'Ufi'J'Ul\91'1JeJ\l11\1nltl 'YO n~~Yi'i'J'iieJtI

~:;'Yi11'I1~~nA'U1'VI1eJU'J\9Ill~'UU'J\9I1eJ'Ul~niieJtI

'Yl1mU'U'JeJtlUNfl1'YlJ1'Y'nnViYim'Uu'J\I ~:;'Yi1,
1'I1~eJlnl'JU1\91'J'UU'J\I1'U'Jlt1~NthtlijeJlnl'J, "

'V ..,.. 'V J: a V I

ll'Y'jmn ~:;~eJln1'Jnfl1~l'Umn'J\I'Y1'J'J1\1n1t1

TI\leJwvi11'I1lU'UEf~'Y'j1\911~'Yl1eJ'vi11'I1~eJ1n1'J~n,
ll'l1'U'U1l'JfUeJn'Yl1t11~hJ~:;mn 'l1'Jhllii'UeieJ'U

l ~ eJ\9I1u'Yl~ eJl ~ tI \I ~~ eJ\11~ ii eJtI eJ1~ fi \Ill ri

fl'J1~\9I1t11~ fi1'Yl1n~N[lnYi'i'J'U~\ln:;'Y'j'J'UlW:;"" ,
ij'Ylm\9l~\9IeJ8\911~~h ~eJ\I~'UleJ1eJeJnl\91tH~'J

"
ll~'J'Yi1n1'JUJ~'Y'jtl1'U1~~'UIii'U l ri'U 1iJti1 ~~

~1t11J ti1N'U fJ~nmleJ~ 'Yl1mleJ~lmi1t1~1\1
"

'U1l 'JfU~l\91'UYi'i'J'u~\ln:;'Y'j'J'U 'Ylil\l~lnu'U,
fl'J'J1'U'll1N[lnYi'i'J'lu'Y'j'UU'Y'j'Y18

""

ij'1J'U1\91Ufl:;3U11\1~l\11 rl'U '1Jij\9lViti1~1

u'J:;neJ'UeJ1'Yl1'J~ ~ 1Jij\911liiuri u~\ln:;'Y'j'J'U,
'Ylil\l (R1lOjJilfllw hisjJidlllll) lJ'U1\91~~n'Yhn1'J

U'J:;~\I~\lll~ 195-650 :Qfl~l~m u~\ln:;'Y'j'J'U,
~eJ\9IrieJ\I(Lobone1llrz slIIi/hii) lJ'U1\91~[ln'Vi1

"
n1'JU'J:;~\I~\lU~ 215-650 :Q~~l~m U~:;

ll~\ln:;'Y'j~'U'YleJ~ (Mrzs/igias sp.) '1J'U1\91~~n

'Yi1n1'JU'J:;~\I~\lu~ 260-690 :Qfl~l~\9I'J ll'Yl~\I

~'Y'j'U'Yi1n1'JU'J:;~\lu~\ln:;'Y'j'J'U1liillri ~\I'Yll\91,

~'J1'i'J'LJ1Li1i1ll~:;'UmPf15'J'Jm11J

n1'J'Yi1u'J:;~\lu~\ln:;'Y'j'J'U 'U1l'JfU,

n:;'Y'j'J'U'Ylil\l ~fi'J'U'Yl~'Jnu~:;'Yl'U'J\9Itl1'J,
'U1 \I~ 'JeJ1~i1~ \9IU'J:; ~ ti1 \911~1'YlJ1Iii1 'U'UeJn,
'1JeJ\lfi'J'U'Ylmnllfl:;ll~\ln:;'Y'j'J'U~eJ\9IrieJ\I~'Jl~,
~yh '1J~'Y'j'Yl1eJ ~'J\lfl'J1~ ~'Jlii1'U'UeJn'1JeJ\I

"
fi1'U'Ylmni1l~'Ul'Ufl j)h tll~'U~ eJ\9IrieJ\I~\lfllu1,

tl~n16m~h'ln~'Wd'W l'Uu~~:;tJ
~ q

U1m fUU~\ln:;'Y'j'J'U1'UTIeJ\I'Y1:;lfl~:; ll\9ln~l\1fl'U,
~\I'1Jij\9lll~:;U1m fU tI m l'UtJ eJ5nm ~~:;'Y'j'U

ll~\ln:;'Y'j'J'UmmU'Ul'J~l'U1'U 5-7 l~eJ'U~eJ,
l~eJ'Ui1'U1fl~ - fl'Utl1t1'U n1'J'Vi1eJ1lj'Y'jU'J:;~\I

U~\I n:;'Y'j'J'UltJmJ1lj'Y'j~'Vi1'J1t111iillri'1J1'JU'J:;~\I,
lJ'U1\91lRn~lnnl1n1'J'J1\1eJ'J'UU n\l 'Yl~eJUfl1" ,
'Yl~lt1l'Yh 1~~eJ\l1iJrl'l.!~lnl'Un1'JeJeJn'Yl1

u~\ln:;'Y'j~'U l'WtI\I 1-2 fl'U/~l 'Y'j1eJ~Iii'JtI~1\1

2-~ fJ'U ll~:;l~eJ'1J'U1\915-1 0 l~\9I'J 1 ~1

U1m fUll~:;'Jl fllll~ \In:;W1'U~'1J1tI~:;lU~tI'UllUfl\l,
\91~eJ\9Il'J~1 '1J1'JU'J:;~\I~:;ti1U~\In:;'Y'j'J'U1u'1J1tI,
1'I1fl'Ub\l\ll'U'Vi1u~\ln:;'Y'j'J'Uu'I1\1 1'U'J:;tI:;~'Un\91, °1"

u~\ln:;'Y'j'J'U ~:;'1J1t1Hh1fl1~\I l'UtJ 25~9, "

mUill1lllunri1WW-Jn::l~':lJ

rilluyhm Uill1lri1lJr::uu YI1-J10lJfJ 11.nrYi~
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• 3 - 31 n'inlJ1ful 2539

Ul\1"11LLll"1 "a\l~::al ~l'11\hihv'i~v Lijl~unl1

amlJ'IIan~1l1n11ftU"Ulll1\tlff~nq1t iiu~~ (Adl"anced

Oral English)

rilun~luflru~n11IJn11'i~ml\1~lll~ (\'RCT) u~~,N~nl1

~~Lft~lJfl11IJrhlmjl"1~'i"Vlf11ftll'lu11~1.h~L"fI~~U USPS)

ru Ocean Research Institllte. Unil"ersit), of Tok)'o tJ1~L"fI

~~U i1rill1U~50 1U

1a~~61Ulvn11ihv'illlnl1 U~~ Ul\1"11~flulmru

1'l~'i\J~6 un'i"Vlf11ftll'l ihv'i~v Lijl~un11amlJ1111tlff~nq1t

Lij~'illlnl1'11an~1l1(Academic English)

Ul \IflU'll1J\I t1~::-n\J~\I'1l ~1'11'ih~lUtJ1~lllf{m1u6

Lijl~um1aU1lJ1111tlff~nq1t'IIan~1l1 Omce English ii~~"
11lv lf11~n11~"~~~u61JnamlJ~"ftl'11m1lJ U~~R~U,,,iialJ

1l1lJlf11~nl1amlJ1111tlff~nq1tril'11~U~tJliu~~lUru ~U6Nn

amlJ~"ftl'11n11lJU~~R~Ul"iialJ CIET alm111~U51 2

lJ111'i"vlav~1Yn

• 8 - 19 n'inlJ1fUI 2539

~l'l,,!flj~Jl L"Ul~n'lt 1a~~alU1Vnl~ihvu~nl~ LL~~

Ul1JJllU'I'l "Jlun ~l'11t'ilihmhun~lUL~lll~nl~Lhi1lJ

tJ~~~lJf{IJIJU1~U~'II1~~~~Un~1~lla~lJ'II1'il'lVlaVU~~

ftmUU~lllJ~n1tl~ltJ~~L"fIf1~~~2 L~a~ m~~n1tlUUll'11~

tJ~UtJ(~lf1~~ft~l~nl~UU~~lU~lllnl~U~~nl'11U"~lU'llti~

ijmum1ftlV II - fI ru h~U~lJUalJUlftL"a'l ~~ Li1a~~l'IVl

~~'II1"ll~~1 ~~~1l1IlVft111ijmllnl~lL~~~n~1~lJ'II1'il'lVlav
~,tJ1~L"fI (tJUlJl'I.)

• 22 - 26 n'inlJ1fUI 2539

ul1Jnii5~ "n'l'llUtI ~l'11t'ilftOl\i'i~vll~al U~~

Ul1J~LJlflfi' ~'1l1nl~ ~n1tl~lllnl1Ul'IU~1'11t'ilih!J

~~5Ji'ruii'il'lVlf11ftll'll'l1~"~La Lijl'illJamlJ 1u~lija L~a~

Biodiversity Data Management ~~~"lllvrilunulvUlvu~~

uNuR~Ul"iialJ ru h~U~lJ~L1O'lUfn'iaw~ ~~'II1"mt1l~U~1

• 25 n'inlJ1fUI 2539

Ul1JJllU'I'l "Jlun ~l'11t'iliJlvrilun~luWlll~nl~ Lijl'illJ

tJ~~~lJU~~~"~lulf1~~n11lJ'II1'il'lvlaV1,pYn ViU111f1LanllU

~~'II1"~U"~1ru h~u 1lJfll11~~~'II1"~Ul'I~1

• 25 - 26 mnlJ1fUl 2539

Ul\1"11~'I'l~~fij ill"tll1ifl ~1'11t'iliJ1VftmUL~!J~f{V11
l d ", v ~ v""':.,.. I

U1LfllJ LU111IJftIJIJUlL1a~ lJ1~ftVllUll'1alflVa~~~'II11~

LllVll'l~L~U~~lJ1af{1l1~lllil,,~u~~ihvctuLftlJaru 'iia~tJ~~~lJ

aluun n1lJtJ~~lJ~

• 26 a\l'Vi1fUI - 14 ~<l1fUI 2539

Ul'J"LJlflfi' t1,1l1nl~ ~n1tl11llnl1Ul'lU~1'11t'iliJ1V. .
~~5Ji'ruii'il'lVlf11ftll'll'l1~1'I~L~Vi~alJ~lVUl\1"11T6fljL~flU

t!ULLJ11un'il'lVlfllftll'l 1~iiu 4 iJ1V'i~V'illJliiul'l1~ltJ~~lu

u~~nl'i~vllllJlf11~n11f111lJ'illJi1al'll~'illln111~'IIil~

Ul\1i111LLllf11 lW\I'l::fll 111'11t'iliJ1V'i~VVi~alJ~'W

Ul\1i1111l<l11J ~~n:: un'il'lVlf11ftVl'l 1~~U 4 iJ1V'i~!J

Lijl'illJf{lJlJUlL1a~ n111ijtJ1~lV1J1Jija~<l~ln~Uft~1'I1f11ftVl'l

ru 1~~U1lJVil'iL~!JU ~lJUVI~ 1aa'l1'l ~~'II1V1nlt1l~U~1

~~~"1"vrilun~ lUfiru~n11lJm1'i~ V Ul1~lll~

• 26 n'Ut'mJ'U 2539

Ul\1t11~'ll1f1 'li'J\lfl1 un'i1Jlm1~a~ Lijl'i'JlJtJ1~~lJ

lB~tJliu~ n11i 1~'JV nl~~"lil~lll a V nLlual n'nil Lijl1 a ~

m1~ n'rn'il'lVlfll a,,'l LLO~1\ilJU51~lJ~V\1"vcilun L01Jl5nl~

fIru~m~lJnl~LLI1~Ul~ il~l vm~~mjol'il'lVlm LLa~l\ilJU5~~lJ

UI1~a'lltJ~~llllllii ru 'iia~tJ~~~lJDu2 alf111~1Jlj~f1aliiLltn

iiu 3 n~~11~1~~n1t15m1

• 13 - 18 ~<l1fl)l 2539

Ul1Jnfl5~ i1'l~'l-nU'll 111'11iilaOlm~Vll~al Lijl'illJNn

aU1lJlB~tJliu~m~l~a~ Starch Gel Electrophoresis ~V\lM

aOluu'i~vih'il'lV1LLa~tJ1~lJ~l'I~LO ru aOliJ'i~vijl'il'lVl

LLa~tJ~~lJ~l'I~LO~~'II1~IJdiVl

• 16 - 18 ~<l1f'l)l 2539

fI~''llii1'l'l1lA LfI'lli1~<l1YlJUl ~n1tl~lU1l11LLl'I1.Jda~

~alulvnl~iJlv'iulnl~ Vi~alJ~lVUl\1i111LL",., 'tlfl\l'l::fll

if1'11iilihv'i~v u~~un'il'lvlfllaVl'lihv'i~!J 11lJ 8 flU Lijl'i'JlJ

tJ1~~lJ'il'l!Jlf11all'lU~~Ll'Ifl1u1afiuli~tJ1~Ll'Iflll'1!Jf1~~ii 22

(1l'1l'1.22)ru 11~U~lJL~Ul'I~~Vial,hn(~ll'IVi~

• 24 - 26 FJ<l1fl)l 2539

Ul1J~LJlfli'i' ~'1l1nl'l ~mmlllnmLl'IU111'11iilihv

Vh15Ji'ruii'il'lVlI'llaV1'lm~l'I~La lijl'illJtJ1~~lJm~'illl nl~

L~a~ International S),mposium ou Ecology of Coral Reef

Commllnit)' in the Gllif of Thailand ~"lvwamuuWv

l'I~ViVln~l'I1~til ~vlla~n1rulJ'II1'il'lVlaV 'illJnU111f1'illl

'il'lVlfllaVl'll'll~ll~Wf1ru~'ill!Jlflla~'l ~vlla~mrulJln'il'l!Jla!J

ru ~vll~~mrulJ'II1'il'lVlaV

• 24 - 29 ~<l1fl)l 2539

\ll\1i111LL",., 'tlfl\l'l::fll 111'11iiliJ1V'i~VLijl'illJf{lJlJUl

nl~tJ1~LiluNan1~l'IU~~LL1"iialJL~a~ nl~~"nl~LllVllllV~\I

1'I::LalutJ1::Ll'IflhW ~"l"v anlUUl'I~1~Vln1ulv1j~

lJ'II1'ilwlavMll~lUfI~Ull'l ru h~U1lJ'II1,,1'11'liL~ul'l~~

~~'II1"a~Ual

• 10 'YHlf'l~n1t'J'U2539 - 5 )l(l'i11'1)l 2540

\ll\1i111'1'lUfll fI::LIlALLi1UViUn~lU~1m1~::ifu 4 iJ1V

rilun~lUL~1l1U1l11 Lijl~un11amlJflalJ111Llla'l m'inaVl1. .
f1alJ111LVla'lU~::1l11tJ1::lJlru~ll~a~"lUlV1vLijl~unl~amlJ lln

1ual~V16 nal 08.00 - 12.00 u. ru <i111n~lUrlalJ111lVla'l

lJ'II1'il'lVlif!J~~Vil

• 11 'rlfJf'I~(l1t'J'U2539 - 28 ~)l/l1~'U5 2540

Ul\1i111Ll11f11 'llfl\l'l::fll 111'11iiliJ1VHv ua~

Ul1J~'l't'l<l q1JL'~flj Viun~lu'il'lVlfllaVl'l 1::ifu 4 f{~n"

iJl~anlul~v~f{V11till~lJ Lij11unl~aU~lJn11Hl tJ~Un1lJ

f1alJ111LVla'lLyjalii~lUm~~lUaa~ YlnlU~Ul'l'lL1~1 1330 -

15.30 u. 1Vl!JilfI'l.1(l~ ~1lA'tl::~fI'l Illfl'illl1l~llfllaVl'l

lJ'II1'il'l!JlaV~~Yil

Ul\1i111LL11fll 'tlfl\l'l::fll 111'11iiliJl~'i~V Lll111lJ

tJ~~~lJLaUaNa~lU1~VlUnl~tr~~~lJ1ll1fll~ 1.Jl1.Jllll~ L~a~

Conserration of the II)'drospheric Cririronlllent OJ

anluu'i~VaIll1~ LLlVliialJ~vll~~r1~rulJ'II1'il'lVlaV

• 3 - 5 5'Ud1fl)l 2539

fI'l''llfi1'l'l1lA Lfltli1~<l1YlJUl ~n1t111lln11Ullu~a~

~61Ul!Jnl~iJl!J'illl n11 1~~uYluauua'iUlla ~a~~n11~~La~lJ

fI11lJn11'11iill'l1~'il'l!Jlfll aV1'lLLl1~tJ~::ll'IfI~~ULijl'illJ f{lJlJUl

L~a~Joint Selllinar on ~larine Science LLa~LaUaN~~l\J'i~V

'illJ~::'II'h~ll'1V-~~\J L~a~ Isolation and Screening for

.-\ntibacterial Actirity of \larinc Bacteria Associated with

thc Sponges. ru tJ1~Ll'IfI~~U

• 9 - 13 5'Ud1fl)l 2539

'Ul\1i111LL11f11 'llfl\l'l::fll ~l'11iilihv'i~!J Lijl'illJ

tJ~~~lJU1Ullll~L~a~The Second International Conference

on Enrironlllental and Indnstrial Toxicology and its

Application ru aOluu'i~v~vllmru

• 16 - 20 5'Ud1fl)l 2539

Ul\1i1115~1~mJ Ufl1J~mn un'il'lV'lfllaVl'lihv'i~v

Lijl'i'JlJalJlJUllfi~tJliu~nl~ L~a~ f111m'~ln'llalVm~ihIl1Vi

lUUUUULlfllllV~~l'I::W~V11"vamuumJi'D~LnVlru alfll~

fl1mJi'D amuumJi'D~lnVl ~~'II1"~lnVl

• 16 - 20 5'Ud1fl)l 2539

Ul\1~U'lI1J\I 'lJ'l::-n\J~\I'lI 111'11iil~lUtJ1::Ulf{1Jl1U6LW::

Ul\1i1111'l'lllAl 'lf1lh'l\l~flU L~l'lliil~Uflfl~ Lijl~unl~. .
amlJ'IIifn~m ~115f11a,,-l1unmh~lul'iiiltJ~::11l'15IllVicil'll~U

ijl~lUnl~ ru 'iia~tJ1::~lJflru~a15l1ru~llfllaVl'l lJ'II1111Vlav

~1Vil ~,,1l')V~lJlrllJijl~lUnl11~m~aUul1~tJ~::Ll'Iflll'1v'illJnU

lJ'II1'il'lVlifv~~Vil



('~II'"tlmti\&;"11fI {"1m_&"
"'11"tMII'1J11n

L'ii).l'W'It (Cnidae ~ 'j11-Jlh1Lfh.J'Vi",

tJuvwh\I1 LthJ spirocyst. ptychocyst LLfl:;

n e mat 0 cys t LU U LII fl ft'ViLr1l1~ Lfi Vl, 1 n

cnidoblasts tU'YiU1Vl'Yi1ElEl1£J1:;~Ulh:;nEl1J

~1tJLV1-J~iifinl1flJ:;fl ~ltJLt¥U~i1 tJ'tJVl~f1Eltit U
"

LLflUlJ"fl L~ElLLflUllflflnn'j:;~'lJLV1-J'Vi"'~'YiVl~f1
"" .

d • AI I 0

n,:;~\lElElnLLfl:;fl1\1L'Yi1-JElU~11UElEln1-J1Vll•
~\ln'j:;~U~l\11 LV1-J'Vil1LUUEl1tJ1:;~alA'C1!

tJ£J\lftVl1tJUVlii ~\lt~unl'j~U£Jl'Yil'j. U£J\lnu

~1L£J\I'ln~fll 'Yi1£Jt~Un1'jLn1:;1Vl~~l\11

l'll1tJ£1\1LV)Jl'll1tJ£J\lVl£In1~'I1:;Lfl ..t\l'Yi1.JVl,:;LUU

~1n1u'j~u'Yi1£J~1n pep tides ~\lLUU~l'j

u'j:;n£JU~iiNflvi£Ju'j:;~l'11.'l'hHiLfiVln1'jL~UU1Vl

'Yi1£JLL~LLvi'l'ht if L~ElVllilnVl:;n€l'lJt UftVl1ii m:;Vl n
"

fl1''n.lui1).lnUa1l'li1UlILL lI'UL't1a~
" "

(Zooxanthellae) LUULLUUff\l~l£JljlftJ~\I

nULw:;nu1vw Zooxanthellae ,:;LUULL'Yi~\I

£Jl'Yil'j~alA'C1!al'Yi~UVl Eln1~'I1:; Lfl thu

Zooxanthellae ,:; l~~UEll'Yil'j,ln meta-

bolic waste 'tJ£J\lVl£Jnl~'I1:;LflLLfl:;':;LU~tJU

t if LUU£Jl'Yil'jD n fl ~\I'Yi~\11M Nlu'tJU1un 1'j

a\lLfld1:;l1LLfl\l u'j:;mflJ 2 tu 3 'tJEl\l~l'j

£I1'Yil'j'tJEl\lVl£In1~'I1:;Lfll~1mln Zooxanthellae

an 1 tu 3 l~~Um,lmL'Yi~\lflltJUEln (,In

L'YifiEl'tlt.l\lVlflnl~'I1:;Lfl)

n1~£lUi1).ln'UnU~\I~~1~~UVl~'U
'U

Vlfl n1~'I1:; LflUfl n,l n,:;ii ~lVi':il tJfl tim tJt U
"~ .

Li1flLO£ILLfl1 if \Iii ~\Iii£i VltJUVlaUfl ci':i11-Jnu
"

Vl£Jnl~'I1:;Lfl LVU Ufllnl'i~u (ArnjJrion

jJercula) UfllaUL~tJLLVl\l (A. jJerideraion)

LUU~U ~\lU fll LVi~lii,:;ii Lii fl n~~l1.Jl'jfl

U£J\Inul'l l1, 1nVl£In1~'I1:;Lfll~ u£Jn,lniiif\lj]

vlfJnl~'I1:;Lfl'Yi1-J1n(Calliatis spp.) nU~L~Q1U

1VltJun~ ~L~Q1U':;L uUfhtJ l~~uu'j:; 1tJtJll

fi £J~,:;t iiVl fl n1~'I1:;LflLuULn'jl:;u £1\1nU~1 L£l\l

hitmVlUU fll'Yiiin ifnlt 'Yi1El1JflTYiiin~ltJ~u

LUU£J1Vil'j L~'jl:;iiVlfln l~'I1:;Lfl LUULn'jl:;£Jti
"

~Lu~£Jn'tJ£J\I~L~Q1U LLviaTYl1UU'j:;1tJtJll

~Vlfl n1~'I1:;Lfll~~mln nl'jLml:;UUL U~£Jn'tJEl\l

UL~Q1uhjLviuifVlun
"

n-1';i~hJiiU5..
Vlfl n1~'I1:;Lfl~1Ut Viruiin1'j~U~U6 LLuu

u •

l~flljlftJL~r1 (asexual reproduction) 1VltJtiiiii

nl'j~U~U6~1tJnl'jLLU\I~1 LVU n1'jLLVlnVi'Ufl•
(budding). LLU\I~1m1-J'tJ11\1 (transverse

fission). LLU\lffl'V111.JtJl1 (longitudinal

fission) LLfl:;nl'jLLU\I~1'tJ£J\l31U'j1n (basal

laceration)



~H)fll~"'~Hl (Sea lne ones)

€J~lu Phylum Cnidaria 'YI1€J'Ul\!f1~"1b1tlnil

'Vnn Coelenterates l'U Class Anthezoa

ff'Ul~bbn Vl€Jnl~'l'I:;bfl, U:;m1\!, Ulnm'l'l:;bfl

bU'U~'U ~\!,:; bb\9lnvll\!\nnaVl'51 'Uoffm~£J1n'U

m\!~hJih:;£J:;'1J€J\! medusa (~mrru:;~f1~l£J

1),1V11€Jbb),l\!n'J:;'Vq'U) bbvl,:; bU'U1 'Vi~U (polyp

~ n'ltru:; fI~1 £1m\! n';i:;'U €JnVl\!l £Jti'U)

vl€Jn1~'l'I:; bfl bu'Ua\9l1'l'1:; bfl~hWlf1';i\!

fl11\!'1J €J\!li'UU'U),Il~1''U11\! nl£J 5111\! nl £JfI),I'" .
),Il\91';iU'U'U1"51~51fin~l£JUfl:;'1J11bVl~€J'U

n'U (biradially symmetry) bVl:W€J'Un'Un';i:;,n

b\llfi\! n'Ubbfl:; n'Uf-J1'Ubbn'UfI),Im \91';i Ul nmJ\l

vl€Jn1~'l'l:; bfl,:;€Jci\9l';i\!nfl1\! bbfl:;:WVI'U1V1b1£J\!';il£J
'"

€Jci'l'll\!~l'U'ffl\!lV1£J';i€J'U vl€Jn1~'l'l:; bflbU'Uili\9l1~
'"

:WbU€Jbn€J 2 off'll fi€J di€Jb~€Jif'U'U€Jn

(ectoderm) bbfl:; bU€Jbn€Joff'Ul'U (endoderm)

51bU€Jbn€Jbn£J1~'U (conective tissue) €J~

';i:;vdl\!nfll\!

VI€Jnl~'l'I:;bfl':;€J1Pf£J€Jcib~£J16] hi1~€Jci
'" I '"

';i1),1n'Ubu'Un~),I (colony) bVl:W€J'UU:;m1\!Vl1€J

bu'Ua\9l11im U€J bU'U€J1V11';i (carnivorous)

film ';irl bb'tJ \!1~ \911),1~ n'ltru:;'1J €J\lnl';i1i'U€J1V11';i

1~ un VI€Jn1~'l'I:; bflti'WVI~ bU'UN ~1~ bbif,1\!
'"

~\lVl €Jn1~'l'I:; bfl~1'Vi1 nU':;:WVI'U1V1~ bb~\l bb';i\l

fllm';irl':;~'UbVln€J 1~ bbfl:;,:;cilb~£J\!b Vln€J~~'U

b'fflmff\!Uln~€Jci\9l';i\!nfll\! bVln€J~~'Ul~
'"

ci1'Ul Vlnh:; rlnflfl'U lV1£Jb~),I'Vi'lt~l'U1'Umnm£J
v '"

~€Jci'U1b1 ruVl'U1V1 bbfl:;sn~1'Vi1nVlrt\!1:iJl~ bU'U
'"

N~1~uif'1\!Uvl':;Vll1i'Un'UbVln€J~~€J\!fl€J£J
'"
mn'UlhVl1€Jbbtn'Ufl€J£J€Jcil'Utll bb~1ma~~fI

'"
n'UVI'U1V1'1J€J\!VI€Jnl~'l'I:;bfll~bbn flnn\l U bU'U~'U

'" . '"
VI€Jn1~'l'I:; bfl~ b~£J\ll 'U'I1€J\lUlitf~nl';i

fll),11 ';irll '11€J1 Vll ';i1 ~ VIfll £Iti'WVI ti \lti'U n 'U

tl'WVI'1J€J\!€Jl'YI1';i~Vl11~ b~'U €Jl1~b51£Jl£J~€J'U

€Jl1~b51£J~f11Vlb~),Il£J Vl1€Jbb~ bb~dl€JVI€J£Ia'U

eiTur;€J'HU7 15


