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## 4872302223  : MAJOR MARINE SCIENCE
KEYWORDS : Gorgonians / Growth / reproduction / Meneila | Dichotella

THEPSUDA LOYJIW : GROWTH AND REPRODUCTION OF GORGONIANS
Menella sp. AND Dichotella gemmacea. THESIS ADVISOR : ASSIST. PROF.
VORANOP VIYAKARN, 69 pp.

Basic knowledge on biclogy plays important roles for applying the conservation and
restoration of gorgonians in Thailand. In this study, the reproductive biology, growth and food
of 2 genera of gorgonians, Menella sp. and Dichotella gemmacea, at Ao Sattahip, Changwal
Chonburi were investigated, for basic data of gargonian cultivation. The results showed that 9
genera of gorgonians were found at Laem Pu Chao. The dominant group was Dicholella
gemmacea with the density of 0,33 colony/m’ and covering 59.1% of the area. For the gonad
study, the gonads of Menella and Dichotells gemmacea were found every month. The
average diameter sizes of gonads of Menella sp. and Dichatella gemmacea were ranged
between 67.7 + 24 to 198.8 £ 15 pm and 10.0 £ 21 to 186.7 = 47 pm respectively. Different
gonad sizes were found in the same months. The largest size class of gonads (> 300 pm)
was found year-round. For the growth study, the results showed that length gain of Menella
sp. during 15-month period was 11.0 £ 0.9 em (0.73 £ 0.06 cm/month) while the length gain of
Dichotella gemmacea during 12-month period was 2.8 £ 0.4 cm (0.46 + 0.07 cm/month).
The results from the field experiments showed that there was no significant difference on
average growth (percent length gain) of Menella between non-cut branches of normal
{control) colony and non-cut branches of cul colonies. However, the average percent length
gain of cut branches on'cut'colonies of Menella were significantly higher than ones of non-cut
branches of non-cut and cut colonies {p<0.05) while cul branches of Dichotella gemmacea
differed-only fram. non-cut colonies: . The highest growths-of cut-branches of Menella sp. and
Dichotella gemmacea were 9.3 +1.9% and 3.0 £'0.5% respectively. In-addition, from the
stomach content analyses of Menella sp. and Dichoetlla gemmacea, bivalves were the main

components (58% and 91%).

Department : Marine Science ... Student’s Signature __,
Field of Study : _Marine Science ... Advisor's Signaf
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a %

4 o Y X 4 oY o o .
(autozooid) BT uInAUNUUIATY 8 wazLlaLEaNTNAURLIUNITHNRUIN1INANL IILAY

] '
v A [ %

= a = o 3 o o o a aal a
LL@&NMMWWW@ﬂIuﬂ’Wﬂu@’]MWﬁ‘LLZ\]Zﬁf&‘LI‘WMﬁq arusunatlavnueiantinay 2 wuy



(dimorphic)  uxneDe weananndindduvveainlaeesfuas datinaduuylainiuloeass
(siphonozooid)  WnNAu B dulnadiiawiadnndtwuuwsn as9lesiauwmuInish
anysnizesinaduuulanlunsniinsanglaesnauaziduladiounsas (U9 2.1G) an
1 al v dl 1 %)I dl a g [~ 1 v 1 al v o
JnRutindainzianetaldouasseynirauiaidnuazaunsiiwdnglalainfeniu
(Fabricius and Alderslade, 2001)

watassiatlanilsenauson 2 daundn lun dounagwilatontinlalall Gandn

= . = .12 ~ ! -
waulnAaLAg (anthocodia) LATAIUNAEINARINA LTEININ waulnada (anthostele) 9193l &
o a 1 :l/ dla aa é{ dl ] a al 1 a
Aatlavunsriamintduniazedlalatildouyuaniiwasiiunaguecngy Fundi unadnd
(calyx) (Bayer et al 1983; Fabricius and Alderslade 2001)
[ o v a . d} = [ [
unuudsngluasnatliniadreainansnasiniiy (gorgonin) T9iANNLTY LTWaNS
TdsRwduieaiuansinylundnd uazlgnsviranaisa13aaaaial (collagen like) wnu
wlaunsriiainainnisasan1esiuiu (calcareous  material)  HATUINTHABNANL
ANAUTENALUBIANIVINABNULL (Bayer et al 1983; Fabricius and Alderslade 2001) 141
o 1 | = a e Aa
LNuNa19a99iatlauIngu Scleraxonia Ha1stsenauiiugulugilaasainaalsiusion
AIUNAUBILNY FUNINNAAAT (medulla) TIdINT0LeNDaNaEN9TALRLYTe lldRLa1aIn
?x// '8 ' v dld a 1 rdl 1 [ % a o Adl
dupafinnd (cortex) Auuenfidinalisey amaalsinaranagnialunsaadansued
uansinaanawae lsvinagnialudunedinnd d1uiuununatsresiaileonnoed Plexauridae
BaiiluasAnasiatiunana Menella  ununaisliddanaasdinaalsy ddad1esuluaeg
LNUNANY (hollow , cross-chamber-central core) Tl dquaa9kn U178 2 AN
= a9 \ , | A \ . A, A
waaieni i ldanaalsviludrunesdesinenGandntagla (ocul) Tuanendouauaasunu
\Wuasnefindy wueinid  Eliselidae  1e34na Dichotella: lHHga3d19ma uay
- . - A Y g I
WNUNANLIAARINNIIAEANAN0ILARTEN 9l nathniivassanadnag lungunlid
mm‘wegmum@a (azooxanthallate taxa). $9u@"A% (Bayer et al 1983; Fabricius and

Alderslade 2001) a¥ nganuunieszAvanazediaimailugeslddiuasainaalsiy

NNFALUNA9E (Bayer et al 1983; Satapoomin 1989; Fabricius and Alderslade 2001)



Anthaosbels

519 2.1 TaseaFrevasiailon

A divisalnatueadation : B: laseadsuesiatlan (1'71'm: Bayer et al 1983) (1) ¥in (2) s (3) wnunaw (4)
Al (5) Badeduuen 6) Badeilnngs @) Badedilu (8) ianas Il (9) anaalsyi (10) daie
Remun3 (1) pevies (12) daansumiy (13) Wwlalemms (14) lalWlumsn (15) seutasamng (16) Aanade
sadALRLg (17) vieladule (18) aeaunalnamasues (19) wenlneaiy (20) ueulnada (21) awmsaelsvizes
waulnpawie  (22) wPadANd (23) WAAAN (24) ABFWNG (25) T89971911luTe9LNUNaNe (26) Ta@i@ (27)
wWasnduunu ; C: nasnaanaasIngl (ﬁm: Bayer et al 1983) ; D: lad&F NN (ﬁm: Cambell et al
1999) : E: dwnaalsyi; F: MARAU919TR A AT (‘171'm: Bayer et al 1983) ; G: NAGARINE1T89INAL

wuueanlaeess wazlaninlzeass (Mu1: Fabricius and Alderslade 2001)



aQ

2.1.2 n19&AUNUS (reproduction)

Q

nsduiugaesiatinuieladu 2 uuuAe nsAuRUSUULAIARINALAZNNS

auiuglaelienduma Fauanafuununingagii 2.2

3

= [ %4 -4
NSRUNUG
|
| |
AVALNA laaAaLwa
LEINWNA | = [ | |
- ' P
- : wanude | | wiseanainmiy LA e AL tae
NaawA | = L A\ D .
Tal@sunisuas
| |
. me E 2N .
TaluazaITl S WAnsnaan i WAnsnaa

AN lIa1N mﬂluﬁfamio ) lﬂ’]ﬁluﬂﬂﬁ%m)

R

51191 2.2 nsAURUgUeInATam

(1) NSAUNUSUULAABLWA (sexual reproduction)

Aatlndauluniiinseadaenisdauingezndaanadiumalawanseialall

(gonochoric) (Zeevi Ben-Yosef and Benayahu 1999; Fabricius and Alderslade 2001) W5l

= a Ao ) B 2 > =~ N A o .
‘I‘J']’Q?:J‘]JWQTHQWNT‘I']?@?WQLsﬁ@@@UWHQVNLWﬂQLL@zLWﬂLNﬂIuTﬂI@uLﬂﬂQﬂu (hermaphrodite)

nsaimaRAUNUSRaNAL (A Tl5n) uazwaie (la) IinanAwINIsI8gsaNaiTas

A g o

[ a 2 ¥ d” dll = = i 1 o . 1
AUNUG (gonad) LTLIRUANUANABILUB LRI UNITUDITAIINNAE (polyp cavity) Tag L

q

v
o

seaziFnuaniawaantlszan 20 Tulasmas gnitadasiiaitiedueulat@sy (endoderm)
a =] 1a a = ] 1
Ndauaeslalana@u (cytoplasm). UN9 uktlalp@ga (nucleus) Hauanlugjagnsanana

Y = A o 4 p~ a - . L A o
AINUL "'\NN‘W@Ju’]ﬂqﬁlﬁﬂﬂ]uqﬂﬁlﬁﬁymuLL@:ﬁNwﬁﬂﬂ@@@q? (follicular cell) M@‘VJNLL@:?L?]@NT]U

dauresliimunisrealnaldasmmdAa (pedicle) Tannadieainilatiatullainas dansay

9 dgl dl ?;/ a e dJ dl o dgj dl 1 1 a dIQ = 1 1
poeilaadulaulaln sy T@aNiUelEaIa9Ta999 NG mmzwmm@mimqm\mmq

= o

wad e ldimuiniadurualuafige (300 - 600 lulaswms) Astsngdewlduns

(yolk droplet) N lalanandu Hapasaninndledaa (nucleolus) VUZNAIULBINARLARITEN

o

v v
AARUNLTUNIT 919l sreizinatwmuinitradlauans1eiu Insad laaaadatlaunuieane
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a o A dl a ¥ =2 = %
RAmUINTTUszNn0d 10 1haR AdenUNeEina1a e uIuns 2 T Taaaunsawunisadng

b2 1
%

LAl (oocyte)  vianHagNNuarNAREWIN1sTWIuN IuIWALR~AAY (Brazeau  and
Lasker 1989; Gutierrez-Rodriguez and Lasker 2004) @195URmMUINN71094 D S AT
uFnuasaiuiuad b winatunelulalatnwad Inangeaiwaidlsu (spermary) &
aunadndsennne 70 lulanung UsznausiaadlSunntnindly  (spermatogonia) 1Hed
o al |dp dl ] a a dl dl o o a

Waunisaudaunalugjaundszunm 150 Tulasuns davaeanwssaandensuadalngl

Usnguaadaiieailin (spermatocyte) LL@:Lﬁ@qm?’]mﬂ?uﬁmmmiwaﬁ@m (1gzantuy
270 Tulasiumg) Asdsngadfunninga (spermatozoa) Afvneenn il Wawantsaes
adlfuldianludunu wu nathu Pseudopterogorgia elisabethae MnanlunmuIn1ses
aadldtssnnn 10 iew s Winalunsimunailinfios 2 Bewriniy (Gutierrez-
Rodriguez and Lasker 2004) 99809 wad luazaitliuuesuwsiazaasang luiailonusay
1TiAnNAR AN AR AN AT (Brazeau and Lasker 1989; Beiring and Lasker 2000;

Gutierrez-Rodriguez and Lasker 2004)

o a do o o A o N . ¥
@ﬂ‘]&l’mgﬂqﬁ‘ﬁuwuﬁLLUU@qﬂﬂLWﬂVIWUI‘Hﬂ@ﬂQVWN 3 ANy 1®LLﬂ

(1.1)  nsduiugiaanisunsnszatsueslduazaitinlunosin

(broadcasting of eggs and sperms)
Aathwnguiiiu broadeaster #ntsaaglauazadisuiuauninasnunuaniuly

= a

1AL (JUN 2.3A) ndsnsanfiadan lugda9a9aunsifinme (full moon) Walguu)ives

Q U

v |
o/ A

Himanzas LARALNUEAINITONININAN LA LT UL 19R TuT2919818 04U LHasann
ﬂiumﬁﬂmN@Iﬁlﬂm@mLﬂfmﬁﬂ@f@ﬂ@@ﬂmgﬂﬁmmLL@:LLW;"mmw'ﬂﬂﬂiﬂ (Zeevi Ben-
Yosef and Benayahu 1999; Fabricius and Aldersiade 2001) ldfléFunisulfauacd
Wmmmmﬂuﬁqé@u%@mmiﬂmmiumﬁﬂuﬁﬂwmmmLmeﬁm@u (planktonic
larvae)  venaldinanduiuviedund feuiinisanizuuiuis (substrate) udaa
Lﬂ?ﬁlﬂuLLﬂﬂ\‘lgﬂﬁ"N (metamorphosis) il usn Gy (founder = polyp) Twasluenizu
arunsonulilnaannialaineusiiluscaznig 10 29 100 Alawums (Fabricius  and
Alderslade 2001) 711904 San Blas Islands Uszinetlinun wunsaesmaR AL I8Y
natlvinana Plexaura kuna Aedundenseningnn lugaeu 3-4 ﬁlwmtﬁﬂuﬁqmﬂuﬁq

'8

Auenaulaslasttsznns 4-7 duluudazineu Tuaesiugarinareinislaeamadaunug

3

2199 Plexaura kuna Tulpau@anniariugney An1swunislaettasauRugaag

Pseudoplexaura porosa MLFnausanataduiy aenlannnlugdaananiagaessianinng
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Uaeamnsaiu wudnflugasiun Plexaura  kuna innstaesvessadaniug luFuiudes

(Brazeau and Lasker 1989; Lasker et al 1996; Coffroth and Lasker 1998)

(1.2)  nsduiuginanisindasaunielusiaus (internal brooding of larvae)

| A o rdl a dl aje ©° { ] %; 1 o
duntsduiugniinainnisial fuduauningnilasseenguiauidnldnaniy
wadlineluwiud inanisdfansuasimunduadendnsile (U7 2.3B)uazsvaawuly

a

sraizilianunsndneinlél (non-swimming planula larvae) (317 2.3C) nisAnasssngay
Antunelutesdnenieluandqaesin@ll  (Zeevi Ben-Yosef and Benayahu 1999
Fabricius and Alderslade 2001)  iHagasauiiaiunianlunisulasuglivasgnilaes
aanunanlalafiud luszgsmilufiagauszasdngun (free-swimming planula larvae) wae
d” a Yo =X 1 = 1 :j/ KX A o a

ANNTAINTLIBNWRR LI doudnasnuagInalalatiud aniiu AsWmunadluingl
seazusniBusialyl iy Aailsnana Muricea californica Way Muricea fruticosa  (Grigg
1977) 9193 Aatlewnguiniily hermaphroditic  brooder  aiflunguniasanalulaladl
a o = 1 = a o . . 1

weaanuwazinisinldnie luazllentdiinnisuannuies (self-fertilization)  anlauas
atlfuaelalatinaoiuldduiy Aaeeeiatanindaesndlulnlafiiien Ae Acabaria

erythraea (Fine et al 2005)

(1.3) mﬁ‘%uﬁuﬂmﬂmiﬁﬂﬁf;@'@umﬂu@ﬂﬁmm (external brooding of larvae)

A [ adz 1 o A % o I o 1 dl 1
nnsduRuglaedatAgiunIsauRugiaan1sfnaageunelusoul  tnead il

Funsdpausiuadinngnildessansiainialatimed analulndduessoud aintiulan

=b_

laFunisnangnilastaanuiaindousinaznaiaiilusieauszazidnizla (embryo) agl

U3 uRnaed9uAanas (pharynx)— 189lnall (319 2.3D) vivaludndaiiad  (mucus

d’ A -ai o a =
pouches) #aifliiianngniueenuianinayl ag

U

a 1

Noutinvaalalatiud  (Brazeau and

¥ b2
A o =K o

Lasker 1990) (317 2.3F) uazilasadaunindosiiiimuinisisiugainsasgnilaes

aanguaauiusadansvazigin foimuntuinadssavusnisusaly | Inandaulug
aunmnasnz i s indiulalatiusdduiu. nnsduiugluaneuzinuluiaian
Briareurn  asbestinum, Pseudopterogorgia elisabethae Y38 Paramuricea  clavata

(Brazeau and Lasker 1992; Gutierrez-Rodriguez and Lasker 2004; Linares et al 2008)

uazlutlznnfeseu Anthelia glauca ( Krunger et al 1998) ilusiu el wunistasslduas

1
=

ailfnaasiailenn Pseudopterogorgia  elisabethae  NUTLauFguNada Useine

anigeuing daau 1 - 8 A1 szudraReungAanIeuiaiuAN adglafinan Jung



10

Talatindnnsldesmasauiug nfauiusoaiduiu (Gutierrez-Rodriguez  and  Lasker

2004)

1 v
=

duiussauiaiungniasaasnuiainialadudaisnsndnainld (swimming

planula larvae) LL@%}'@\‘I@@ﬂ@glﬂumfmﬁ’]ﬁLﬂuLLW@\‘IﬁW’Ju 3andn  featureless planula
:// % 1 1 dald “11 a a A d’l a 3

larvae AN FBRUAAIRAIAUNIZUBNURY TaNTHAU9N LI AL AN LT N WAL
FN1MUARIWULGTUNN780NNY TaTNUNUANETHATENAINIZLF N URA AN crustose
coralline algae (Lasker and Kim 1996; Fabricius and Alderslade 2001) Iaaidqulunjidan

a dld [~1 al dl a dl % A A 1
AUNITLFRUNNAMNLT U LaTUANIAsNLFNgnINAqNANEAzNa UMW WTaN AU
uanaINiu feinnsadinIzUnisas LANTaiuiageuwa iulEtn etlasiunisinagy

199RZNAUTRYNAZATIW (grazer) Tna@eNTinaU (Fabricius and Alderslade 2001)

dl 1 o/ 1 o/ a é{ o/ dgl =
nsulasuulasgildvuesiageunatlmuiatuniandinisasnizuuiuio Tne
Wandunatlusnizananysnl dnsaieiauniendn stalk Usinnudanasnunilane 14y
= o A a P P =< ° o '
nstianeiunuia anseilate@na unils (end flattens) iNNN9@FI9ENMLAA (tentacle
bud) 8 &1 Tnesauveediudin AauIn1sluszazildnanlindunin i inataesiaciem
a 1 g d” I = a all [ o o a o
wayativanysnl uazluszarilamineuaumadusrianatisanandofulalatifaiam
~ ' R - | ¥ o PP e -
Anslseaasauiugnaitaueanyn lumnat ludnsozaesumunaaniiuunasiaou
. = ) = L = e X A
(planktonic  zooxanthellae) mmmmsgLmummmmumLmiﬂmumﬂiummﬂmm
o ¥ a d? | o [ o 4 H :J/ a QI =K A
Aatlannudaasyduiudneuznisedsaniu (symbiosis) a1ntiu Inadusnisuass
Waun13ann 1 wadd nanendulalainivana nadingnisumnuie (budding) fe'll

(Lasker and Kim 1996; Fabricius and Alderslade 2001)
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51l% 2.3 MsAuRuguULRIABWATRI AT

A luazafugnilaesdnnanlunaaun (MuN: Brazeau and Lasker 1989); B: nsinsingaunialugn
wildnFunananimuiugauile, Conasiindgeaunialudoudfigeussaznaiyan ludesdeanso
(MN": Benayahu 1991); D: n1sfinfge n1guenfausiiBnnaenes1edteniiagess Anthelia glauca

(As: Krunger et al 1998); E: nsinsageunisuensauululinddiied (un: Brazeauand Lasker 1990)

(2) nsAuNuglaelaianAeLwa (Asexual Reproduction)
A o 1 o o 1 o~ Aal [ a
ﬂqﬁauwuﬂﬂﬂ1mﬂqﬁﬂLWﬂm@\jﬂ@ﬁﬁﬂqﬂqﬂq?ﬂLLU\?@@ﬂLﬂu ﬂ’]ﬁ‘L‘WN@’]u’JuTW@ﬂ

a a ] o o d’l
wazn1analalatilud 994 3 AnHuy Ail

(2.1)  n27uANULA (budding)
Wunisivuarwulnadlulalatlinansimuls virainagsalalainasanninnadusn

asnzuunuiataaanysnl (317 2.4A) (Fabricius and Alderslade 2001)
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(2.2) nsuLavizarnaanainiu (fragmentation)

1 ! o [ [ 14 = ' dy = a Ao o a
nsudevrerineenanniudunisainlalaiilud  Ineileitietdinunniidunanis
wieanaNAUGENYUA 1TAaATELANAIAUNTLIADNAIUTIBIUNY LAZAIUTUALAANITUAN

A o a a dl Yo o o 1 IS dl A 9(;
wisavinaanainlalatiiniilalfiunisnszinainiadaniauen 1y HAaurTanssuatiun
] dl dl |d’/ & dl = 4
neeny dounumanasnilennasgiufieansiaimnizanainisonanadulalaiiludls
aniu AgasydvaselU1dlaantsuaniie (317 2.4B) (Walker and Bull 1983) N9

avAugsaensinuluiatleununeaiia wu Plexaura kuna (Boller et al 2002) Junceella

fragilis (Walker and Bull 1983; Fabricius and Alderslade 2001)

2.3)  naimunvedlilaelilffunisaan (parthenogenesis)

=X dl |d’ v 3 a o i 1 M Yo o al e 1
wN"Ene n9v laaegnaFetuiiaunsdusndeulne il ldiuntsuaniua iy o
panataatagniinnalunsaneuanTndtaassoud Welddwmuinisfudaseuluseas

dl =X { ] 304 o 1% a Ql ]
Muﬂ@ﬂgﬂﬂ@ﬂﬂ@@ﬂﬂ’]@ﬂ’)@uq NINTTANLNTS LL@:ZW%I‘LL’]LfluI‘WﬂﬂLL?ﬂLﬁ‘Nﬁ]’ﬂvLﬂ

519 2.4 nsduiuguuvldenAunaneaiatin

A: NsuANuUe (NN: Fabricius and Alderslade 2001); B: nM9inaanainfiu (Mxgluw: Walker and Bull 1983)
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9 gluuaesnsduiugresiathuusazaiauansneiu deuanfaeuiannig

1 a aa v = 1 ] [~3 = o A [ &
ifmﬂ@uluu';mmmmimwiﬂ‘ﬂ@u‘mu ﬂﬂ’ﬁ\ii?ﬂ[ﬂ’m ﬂﬁ?ﬁﬂﬂﬁ@ﬂﬂMtﬂﬁ?ﬁuwuﬁﬂ@ﬂ
o v a v ] 1 G =2 13 o 1 o 1 i’/
Aathmneatag TmﬂmusmcyLﬂuma‘ﬁﬂmwmmmﬂmm@ﬂuﬂ@ﬂwﬂumw:mmmu
Wi Plexaura kuna (Lasker and Kim 1996; Coma and Lasker 1997; Coffroth and Lasker

1998)

2.1.3  n19nua1mg (feeding)
Aathududndwannsediu (suspension feeder) TVNNNINTOITUAIWANT LT
UWNASITRaUNT (phytoplankton) WAASTIRBUARSIUIALAN (microzooplankton) WTaLLIANITE

Muunaarinew (bacterioplankton)  lusaauiluwennns leeldvuan  (Fabricius and

v Y

Alderslade 2001; Orejas et al 2003) 204 AUNIALIIUARE LA A NGNANFEIIAAL

a

QNALUAZNARDL UNNUTNHIUIAIUNIZANANYNN AU (Fabricius and Alderslade 2001;
Rossi et al 2004) Iwalue9datauia1u1908AaanNINIa9a1917 LA NUI ANNAeTULAY
naNeAL (Rupert and Barns 1994) wanainid fatlungedidnfsdqs lun1sduwtianan

WA RaUdRIAIe (Fabricius and Alderslade 2001)

2.2  1[uNINNLNTNNNHNAADNITNTZANLUDINALINUN

a

v 1
AnEauzaaINUuANMUANIINITAseIn AT uFasTia (Goh et al 1997)

1 v
A o

Taailadaiinaadaslunisasagaulnwaznisnszans Taun wig Aduan nszuatn wag

=

419791117 ATNBY AYIMLAN LATAUUN (Fabricius and  Alderslade 2001) n199 ldwu

L1l

| |
A =

o [ a dld o Yar al U 4'
AATNMNAALTIN N AR UANLLI Lumm@’mm@gﬂmmﬂmmumflmmﬂmﬂmmmmu
A a dl o dl i’/ | o | o a dld 901 1
AN UTALAIL NHNINLAAUAN UL Lmem@ﬁ\‘lmLﬂummumﬂmmmmum‘mmmimmu
= dl ] 1 ] A ! ar dl %’ o © L4
Tmmaﬂumn LU $R9UTRTANTEMINUUILENNSN Wasannszuainflumatina i sun I

1
a A

wazingedidsngnilaaseenty Wl Anundluie (fan) aeeiathuiugaaInAunszwann

ad

dll QI a a %’ :% dl
L‘W’PJLWNﬂ?ﬁﬂﬂﬁﬂqwsluﬂ’]?ﬂ?‘ﬂﬂ‘ﬂqﬂq?’Q’Wﬂﬂ?ZLLNMWIMN"ITW]Q@

[ % [ %

LR 4 & = . ¥ .
wanani Usnnaiasdsauegiuszauadnnaniarainnllslasesindailu
fannuuaniInszanarednatiu InstsumringuainisonulfszAuauansiaws 10 wng
o s ¥ o vl a ¥ 4 da
wiilutFinninila anunsanuiatlonlanananseus 25 wes aneiunasniansanng

WA [y Usnaulnataniniswaniaasansanvnsannuudavizatiznnlnadandnng
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Aadsngnisaitingm (upwelling)  Aatlnainnsamseyldn aouei znauaNindans
safathuld wesanidlunivzaeaaelsasiie wu naanalsalaeimes Aspergilus sp.
Tuiatlevn Gorgonia ventalina was Gorgonia flabellum UFiaunziaaisuides (Slattery
1999) ansznANLANTTuRnTTadenilantuasadatlunduiu nedatlanildannnsn
o aa Mo o < o ' = o & aa ~ .
AN3TInatl lANTTALAMNIANAING 25 Wit (seAUAMNIANLNG Aa 35 Alage) atingls
A5NM NUAATRUN LN TRANNUANNLANGINY 45 WiDAY TN U lULAR UUHATRINLA
wAgvFRanaa13 e (Fabricius and Alderslade 2001) NITUANMARUDUN WL QDI
o ' = o Ay a .2 ' o o
PPN91 31 eAEaLEaa wuNIznathvn? dgumunaawingy etelsfinu datlmm
UNNTHA 11U Rosgorgia inexspectata UFITUATLIANNIWBUANINAN Antarctic Peninsula

ANNNINANINTIR g uUgRRATeIa N T ve Aret luanduuaunninan (Lopez-Gonzalez

and Gili 2001)1/1"‘3?@ Primnoisis antarctica WY Primnoella sp. Fanulunziamag

'
a I

(Weddel Sea) flamzduaanuedniliaunisann NenmnRuntssunns -1 190.5 29N

q a

\iaLded (Orejas et al 2003)

23 UNLNNLAZANNEIA LUsZUUTLIA

Aatlwndludndninisunsnszaneaglalumatatznmneesian seusdianfou Uinn
uausgasaulifedalan (Goh et al 1999; Fabricius and Alderslade 2001, Orejas et al

2003) hard NN IAFSUALR I N UNRUALNILYDNNZIAAN D9 1,000 LWAT (Goh et al
1999; Buhl-Mortensen and Mortensen 2005) fAagianHaeNLInnUN1INszanasalnainet)

1 v
o o o

= o A a A= o D A a v
@ﬂﬂﬂ@\ﬂﬂ@qﬂLLu’Jﬂzﬂ’]?\?M?ﬂiuU?mmW@ﬂ ﬂﬂmﬂ@ﬂﬂm:ﬁgﬂ?WQV]Nﬂq?LLmﬂﬂﬂﬂqu@’]mq (k2 bt

Hrnududaurediasaiielalall ialdiatvndunegerdauaznausialiiuglmangil
A | o Zi P o 1 o aHa ¥ dl o o A [ o a
aududuaulIn MNeIAESINIUAAEATIM FRININIBIAEW FaaNaeg fanfuwLLLsER
(Goh et al 1999; Buhl-Mortensen and-Mortensen 2005; Gili et al 2006) Int/lunilalalail

o da‘ aaa ndl (% 1 d} a A o o a aaa
229718111 NFAIHTIANN1D1ALNINNIINUITUA UTDATRNLAIUAIUAIUAIRINT I

11NN97 100 Fasialalatiaaadaiiann (Goh et al 1999: Buhl-Mortensen and Mortensen

b

2005) fraeedaiidinfiandusaniuiailenm iy aailie(Class  Ophiuroidea) (17
2.5A) fjafiatlenn (Suborder dendrobranchiata) a1 (Bryaninops sp.) vesiyniaiiaul
(Pteria toritirostris) AN9MzN31 (Gorgonocephalus sp.) uausauuy Minawunzia ufu
(Goh et al 1999; Buhl-Mortensen and Mortensen 2005; Gili et al 2006; Viyakarn et al
2008)



UNN 3
A5ALUUNIFIAE

=3

3.1 adlFAmdldEnEn

Nn1sAnEnsEutaLaznsAUAUS luiatlannana Menella  sp. waz Dichotella
gemmacea (gﬂ‘ﬁ' 3.1) %qﬁﬁzﬁuwﬂwﬁﬁmﬁqﬁ
Class Anthozoa
Subclass Octocorallia
Order Alcyonacea
Suborder Holaxonia
Family Plexauridae
Genus Menella
Suborder Calcaxonia
Family Ellisellidae

Genus Dichotella gemmacea

7107 3.1 Fatlynlunisinmn

u

A: Menella sp. WAz B: Dichotella gemmacea
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anwoulaesioliaesiailmana Menella A Talatiinisuaniados ANz
ARNEILE LALNIASIANANNNTLANANANINLALABLENNUUY N1FuANAaan IAsaw U FnudneR

8

Tdanuiududaun Inalfgdduuuimaauazannsotanadginalad (calyces) Niagjuw
a Ql dd‘ aAa A YOJ % aI/ a 90J 1

Aofe Talatiinui@sag uas maes uaziiaia wuldaldluusnuinguuazluauss

Ao . = o = o X o ~

10ueAinatlenn Dichotella  gemmacea @4 W flaqifudisneaunuiatlonanaiiinesatia
= o el a @ o oA o = =
wien Adnwaurlaladndnisusniaiudaiuunnn anadunsvsadussunuien uazanad
ANIHGININNGT 1 LNAT NITUANTNRANHDIZWANSBNANIUAATABINET at1saiiia
(repeated dichotomous) IwauHgtuuinmsg gauasanuuanlius ldnadililnnalu ¥ail

[

TnadnvalaneuzadtaiagualAsd e Aaduduaundnadieindaniuasuuiozed
a | - o | =i p a ., . 5
M4 nezansetinuseuvizasgiuiuntonningie Talaliinuiuaed i Auwse 44 tinna
P - o il A Do) X 5 % ~
Waag re11n  andisanu lansssnndngail uuivulaaulnudtn wazluntnla vireuu
o dld % o 1 v v o/ =® v 1 d!
WU LANFINRNTERAUIN AN wasnuladaslussAlANANTaENIN 5 AT 2l

o 2’/ | [ 1 dl 1= 1] o ! a
Aathunrisaesanailuiathwnnguinliiinisegsoniuaesaniaguauunag

3.2 @ounAnE

=

vinanaieumant)idn 81nedniy Amdntays ssudeasfiqan 12° 38 willa 19 12° 39

'
= o

wWile uay AesAqARl 100° 51" Avduesn v 100° 52° Axduean (JU7 3.2A uay 3.2B) THANMUTI04
wunAnwluiuirerinlznisamaluainszatsagialluuiunse (317 3.20) Tnanudailundaann

wirlznFeenunuentNAsEAUAIINANEIS 5 R WiiFull

3.3 §TaLLIAINNINNTANEN

1
=

=2 a < ¥ d” A :j/ A = =) A
ﬂm:mmmmwLmzmmwaluwuwnmmu FNLLALARUNLUNAN 2550 [ANEYZKAR2!
NINIHIAN 2551

v
N

3.4  AUABUNISTANE

3.4.1 N198159UAIAUARINUNANEN

(1) alauazAdvusiuediatlmnLFnamanyidn
) da/ dl o o y dl [ % =
ANUUANWNETFIA 2UIA 5x150 ANTIENAT WLNWALD8EN NIZAUAINNAN 5 — 10

v 1
LA ANEIN19ANUNLLLAR LN (SCUBA diving) JuanuauaawunTiaradiatiaunfiny
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2) 3999 ALIARENINILNINYDI1N

nudeyatlasenianianineesii dssnaunagnisnsaadnssiuainlydelazesin
Fogieiu secchi disk (3171 3.3A) AAdRIEALIANINGAN QRN ANNTTUNIA-AN uaz AN

WA F0LATRTARUININTY. YSI-multiprobe (3171 3.3B)  NiszAuANanszims 4 1ums

a

v
[J °

waziszifiuszaznaneginlFunasiinasniun Intinudegannineunaenszezioa
=2 i’/ =2 v o d” dl £ o

Anm wanaindu AnFunmznausaauaseing lfaansnnznausuanunniifn
Uszainms 45 PINEILRNAS 49 13 uimng Windzn1fnseiuminanilszanns 3 wes 3
190 uagluuwaiailannszfiuaauan 5 - 8 wns an 3 29m (317 3.3C) ANt HmIAIWIN

Bunaunnsmnaznendli 1 3aL18938ALUNTLINAY (tidal cycle)



519 3.3 naaiudeyatladanisnianmaestiiwazgineninld

A: Wit secchi disk; B LA3e9dAAUNINLA YSI-multiprobe Uay C: 19nAnAzNal

[

3.4.2 NISANBITIGIAT ANHUE LaslseinNuaIn1sAUN UG

Q

2
a

Fudaunvaesialaiiiailauiana Menella sp. WA Dichotella

o

NIN1TGUAA

¥ 1 1
A A o =

gemmacea AMNNUNLALTE NAMNE19UIZNNU 3 [wusiung a1n 5 Talall Ialatlas 3 s

1
a

(319 3.4) Inadnnslusiaanialatimnduilszamninen luseuuilsll wanainiu Mnsga

fansanntalaiiluddnlinanda 3 laladl Wlulscamnineuluseunilelliduiu fanw

1 v

Wanansaaslduasailfuainiaag1efeafifaranun Tnatinfataunmsdag 4%
WafunAuluimeiaidungn 24 dalug aantiu dedesinaauazinmnaniwluy 70%
ueanazad uaztimaAnsnislindesqanssmilagldnminaansauanizesiv uazi
dauitearaslnateansdoglnnAudanaunan (micro forceps) MNNTINWUNLNA TILIANIY
LAz AT ATETARALWLS (Coma et al 1995) (Ruaz 5 TwAd) saufu nsldinaiianig
aideine (histological  technique)  Taein1stineiaane taseas1iiuyu (decalcification)
pnsigNsazaanIaNesuA (formic acid solution) wag FReNGwmIn (sodium citrate)
1987 3-6 $0la A InthY AN TAEaLin B A gAML Uavsn section auA 10 TulATins
dandsae Hematoxylin uaz Eosin - Wnndasnie’lsindasqansseil (Benayahu and Loya

1983) wiandnegtluaziiunndaya

3.4.3 NISANEIAASINISLAULA
] A o ] al o i’/ al o dl dlal
guiaandqatineanialatifatonnyivaes anaar 5 Talall vinwereannnanies

Aatlnganisfiamuniaiulalalatay 3 As (317 3.5A) wanainii guiaansnatinean
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'
v a o

anaazr 5 lalall Ialatlay 5 Av vinATeanunaduiy vinnsduanneiaian 2 Aein
dl = o a a al 1 dd‘d o QI dd‘ 1
wraaang WisumaudnninasyAuinesnsszniialaiininnesianwazialatin ludd
o AQI 2’/ tg o tal A ¢£I | t:ll o o [ %
NIIARANY 7198 M39adaAINeaTeans Nnmeulusauniit (3U7 3.58) Mn12AuIUEn

naALInlagAneresiaiailnTaaesanaaingns

a A o A A 1 9
(ﬂ?’lllﬁ"l')m!ﬁ@uuu_ﬂ']’lj\lf_l'l')ﬂuﬂ@u‘ﬂﬂmu'l)XlOO

% a 1 A A
% a3 M3l TnAviABUMAE= ), S —
ANUININMADUND LU

-8

al aa =3 o ] o ar tal tﬂl =2 o A [
:a:'lJ‘VI 3.4 TENNUFAARLNNaTIT IAENN TR A ININA AN AR UIN19URINTALINUEG

3

519 3.5 nsAnsnsALInvesiatin

a

A: Fn@ti NI INLATIN NN UBITINARARNNNNTALTR waz B: 33n19Rmadanismiuln
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344 nsANHIRIMITANLLUNTTINIZRIMS

] N o %’/ = o % QI = Q'

quiaanfatlauivaesana anaas 5 Talall uazninisdnnalalailaz 1 7e 2um
deznnu 2 wumimes Wudsesininen Tuseunilad Mnnspsedaeteiuiidag 10%
Wafundu antu guidanwatainusiazie Avar 5 Inal danAnedadouansainisd
wulunszinnzanms (stomach content) Nelfindesqanssad Wisunauesdlsznauves
21119 (Wwadinau) Anulunsatiiudnasiulasnisldnszuenifiuinuwnn 2 ang Inedy
¥ . o a X o o A S
WluszAuANAnmtaNunza 1 wns Usnunnulalaiidatlonntsuingisdu 20 ans 0
wnnsasiugafivunasinauauin 20 lulasiuns way 100 tulaswues ivetinsaeting

unasrinauituazdnsinuliduunatiasiali (3117 3.6)

1% 3.6 naiusetvunasineuluNat e ldAnwTaunauTingase vy

Tufalam
35  NSAATISUTAYRVNIADA

N1N1931ATZY 0L AR9E One-way  ANOVA  7192ALANNITENU 95%  WiaN

AAziANLANFAg Turkey pairwise comparison WBRLATIZH AN LANA9T89NIT

o o

Ausug dnsnadve uaznisuaumeunaraseImsinulunszinzanmng



UNN 4

NANISANEN

41  n1541993LUDIAUTDINUNANE

411 FUALKRTAIINAUILUULRINALUN
v

mm@zﬁﬂmﬂu‘ﬁuﬁ 750 AN NLHAT (5x150 MNTIG9LNRAYT) wuﬁaﬂqmm’gu 9 ana
1w 5 29 16un 29 Subergorgiidae: Subergorgia sp. A Melithaeidae: Melithaea sp.
19A Pleaxauridae: Euplexaura sp., Echinogorgia sp. WAL Menella sp. WA Gorgoniidae:
Rumphella sp. Way 24A Ellisellidae: Junceella sp., Ctenocella sp. Wa¥ Dichotella

gemmacea lpaNAnautwdleag 0.56 Talall/mnsamms (sU7 4.1 waz nAKWaIn n)

a

vy . ! N 4

9l ananwunnudusaziaed luniswuxanign leud Dichotella gemmacea @ailu
o =l a al o 1 a 1 al al
Aatlsnieaiiamanaasananinas inedaaunuiuidu 0.33 Talatl/mnseuns uasd
ANND NI 59.1% Beeiatianiavan luinun sesasunl@un Ctenocellasp.  # 0.10

1Alatl/ANINAT LAY 18.4% AANANAL (917 4.1 WA 4.2)

a

4.1.2 R9an1angnINTaddn
prnlldelaansinuasszaznisnaaiinlau wudn luiheuiguiew 2550 H

ANQNEAT 5.25 (AT UAT 4.5 AT AMNAIAL TSR UAEN LAY ARNIEIY 2550

q

g

! v v i
HAAngraesszaznaneinliiinazmnllsalanesian 0.5 wns uaz 175 wms

FANANAL (317 4.3) 9l AnprulisalauazszaznisnesminliinTaaadanananisdnm

a

AN 3.6 £ 0.3 AT UAY 2.8'+'0.5 WA ANNAIAL

v 1
o | =

ANQEUUNNLEUN ANANNTINNTA-ANT LATAIAANLAN AaBANIsANE AR TN

v 1 1
o =

4.4 Tagguuu)aestidANedei 29.5 £ 0.26 avAlTAITEA (FN4n 27.8 avdATaiiea lu

WAUFUAIAN 2550 UATNNIIAN 2551  UATNdn 31.4 a9ALaldaa TulguIau 2550)

|
o

ANLluNgA-AeiARAET 8.55 + 0.08 (AgA 7.86 TulAaWilENaY 2550 LAY §94m 9.20
TuhauiguItu 2550) LazANLIANEALRAL 30.5 + 0.92 Wway (ANga 18.8 Niadg Tu

IMOUARIAN 2550 UATgIan 33.7 Wiaag lumheungAaNIa 2550) ATNAIAL
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PiununzneulatuaetieftsameuLanslugli 4.5 taanudn NszAuanan 8
INAT HAN 199.4 + 29 gNUNATIUALNATARDU AUNIZAUAINAN 4 1HAT AT 139.6 + 41

c = = a4 A N Y = 4 A
ANUNARITURLNAT/ARDUN IROUNNLAZNAULIIUABININNATISTALANNAN 8 LHAT AaLAa
HQWIE 2550 (424.0  gNUIANIUAINAT/AREY) WATANgA lWRaUARIAN 2550 (1.5
ANUNAREUALNA/AREY) ANFUATNauNszALANEAN 4 WAT HAgega TuReuNINgIAN
2550 (395.0 QNUAAMIURLNATARDY) WATANGA LWADUAAIAN 2550 (20.0  gNUIAT

a e
LILRLNAT/LAR )

0.5 1
0.4

0.3 1

| =
ALY (atatymnsauns)

0.1
(] 2 ]
0.0 \ \ \ \ \ \ \ \ \
© ® T & @ s &/ o o
> 2 ] 3 g g
S S Y S c < © O o ng
> = x > ) Q &) ) £ z
5 ) 0 Q = S < S &
Q = = 2 3 5 O
S z < q @) o))
%) W S
iy ©
o
3
<
O
Q

=i | % dl a |y o o A o o N
zﬂ‘ﬂ 4.1 @Q@LL@gﬂQ’]MV‘HqLLuuﬂ.l@Qﬂ@ﬂ\‘]ﬁ’W]W‘]JU?LQMLLV@N‘]J} 97 ANBARAL AU ﬁm@lql?



(LR9)

N W s~ 01O

A

E)

0 Euplexaura 0.47%

lith 0.479
W welithaea /o [ | Echinogorgia 0.71%
O subergorgia 8.27%

Menella 3.31%
O

O Rumphelia 0.47%

B Junceella 8.75%

I ctenocella 18.44%

B Dichotella 59.10%

a dl a o dl a | Y o o a o o =
:a:‘lJ‘VI 4.2 mmmmmumﬂ@ﬁqmmwummmmau‘qlm BINBAAUNL NUIATALT

® Aulsalaaaaun

G g0
* B szeiznisuaatiulai
M m e v o
m L 2
7S L 4
O I u .
¢ s 8
L 2
[ | * * * * * * *

I I I I I I I I I I I I I I I I I
(@) o (@) o (@] (@] (@] (@] (@] (@] ~— ~ = ~— LA = ~—
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N N N N N N N N [q\] [q\] N N N N N N (Q\}
€ d € ¥ € € ¥ € F € € E € @F € #F €

1= % =z (= < < < = < (] =4 < 1= =< = (= <

519 4.3 pnluselazeniuazsvaznisnesinlsiin

(*: litidaya)
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42 A987 ANHUL LALTELANTBINITAUNUS

Fiagsrasiatieun Menella sp. uaz Dichotella gemmacea Ninun 4 lunnsdnenAs
1 Hmnaduruguinansesnan 2,386 + 57 uax 2,944 + 76 lulasmms uaziduriuguinas

9a9TWaLN 1,098 + 31 Uaz 1,142 + 16 1u1A9INAT ANNANGL

e A uRugraenalamivaesananuLsnane ludoutesdnaaeswal wirades
nsznzenms tnedinfnagiuiieiEiodinmg (317 4.6A uay 4.6B) Inaddnemuzidunsinas
il s auAUgAINanamIsnuLNean s 4 seaz aanavnadusinugutnans THun 1) awie
AN @uknuaugnansszanm 25100 Tulpswms 2) aunathunans dusuguinanatlszan
125-200 lulaswms 3) awnaendngln idwemgutinansszinn 225-300 lulnswns uas
4) awnlviny @uninuguenaistszanm 325-400 ulasmms awlil (3117 4.6C uaz 4.6D) 104
a o o oA -:i o | = [ o
areamasauRugEN At u s Nsra s adReaiu Tneluiailan Menella sp.

e o & P =2 4 9 = = o = = P B S
wumaaALTUEszazuanidanaladsrendwilen szasiaediinild lavsanngulavaetaen
sreENANNAINENABITAEN uazszazgaineNAWReMTaAAN (311 4.6C)  anuziilu
o . e R P Py = =
sty Dichotella gemmacea mm@uwuﬁjwumummmumﬂm TCUCADILATTERIEY
ANHATN uavsvEzgATngNATN91eA ARnaNALLaLarizeuAd aaenlatu (3U7 4.6D)
il Tuwsias watlmasdatlamansnsonusasauiug lavnseay (317 4.6E uaz 4.6F) lneiidl
unainaLnuadAUR LGNNIz aIZIRER (31171 4.6G Az 4.6H)

v & %

uanaIniu denunisairvmadauiugresiatonluwsazinadlinineu naan

v
SEILNANNITANE Imamm?wmaﬁﬁuwuﬁ;@mm (Y19100%) aasiatleuin Menella sp. wulu

q

A 1% =X A A =X A = A
ABAUNUENEUNABUFATAN 2550 tABUNNIIANDIABUNUIAN HASLABUN HNIAN 2551

LN WUNIAF AR AURUETHaENAR (51.1%) Tuhatumen 2550 (gU9 47A)  dwFu

q

&

fatlaua Dichotella gemmacea An1sainvmasaLiuggeaa lndlae Wl aunun iUt uas
IMOUNEENIAN 2551 (86.7% UAT 90.0%) UEULABUNNTIAN 2551 WUNTATIUTAALNUE

tiaefgn (20.0%) (U7 4.7B)



519 4.6 iasauiugraiathnnnylugesdeaedway (polyp cavity)

insauusInL lutewdnsndaasiatimn Menella sp. (A) uazBiafaiuiiadiefmunisrasiation
Dichotella gemmacea (B); muwmmmﬂﬁﬁuﬁuﬁizﬂmwj 1a9iaile1 Menella sp. (C) Wa Dichotella

gemmacea (D); nelulnatauisonumadauiug uansscozuaziluawiuninluiatinn Menelia

o

sp. (E) uaz Dichotella gemmacea (F); TWaUAnumadduiusiieessazife Teaailfiastadineaviae

Kl

NAELEas LAt Menella sp. (G) wag Dichotella gemmacea (H)
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519 4.7 daanauazilafimusinunisaimadauingaesiaiionnieluingd

A:'Menella sp. Wae B: Dichotella.gemmaccea
i// aal/ o o o o 1 a dl ! A IS 1 o o g//
el A uaumadauiugAe lnadnnuluudasmauiacnwnnsaaiuluiatlanni
ABVANA WUNNIATNIARALTUS luiatlenn Menella sp. ifluauougegalneiadtlufon
= co A v o 2
WOHNNAN 2551 9119.9 + 3.1 wias/Inal sesasnn ldun thaunnsAxN 2551 uazinau
AN 2550 NHATUWTARALR UG IAtRAY 14-15  waa/Inall s lubeumeey

2550 HAFN4A N1 1.5 + 0.4 was/Inal (3U9 4.8A) Twansinsanniailenn Dichotella

u

|
a a

gemmacea NNLINAUIUIARALTUS ERANAGIQA LWABUNNNTTLS 2551 1 15.9 +
3.4 wad/ Al anuzilumeunnaan 2551 nnsadamasauiugiennan 1 0.2 + 0.1

iaaa/Ina (gﬂ“ﬁl 4.8B)
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‘Nallll g A i
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O Iﬁ | ﬁ | |*| ‘ | | I}I E | é | é | . | | | é | |
o o ‘) (@) o o o (@) (@) @ ~— ~— ~— ~— ~—
Lo L0 LO Lo Lo Lo o o o Lo Lo Lo Lo X9 (o]
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€ & & & € € & € #F & €& F & FA &
=4 E = (4 [ < < = = (=] v 4 [t [(~4 E <

gﬂ‘i‘?‘i 4.8 AnurumasALNLEIneRAn (+ S.E.) Anunialulnadduesiailsun (n=10-135)

A: Menella sp. Wa< B: Dichotella.gemmaccea

[

FanudTesTu A tA AT UEAINY L TR e Fauf WA 7 il R usiug
meslugﬂ‘ﬁl 4.9 wuasAURugIA e (>301 lulasiums) aasiariam Menelia sp. D9 13
Aeu aNnnnsRanusaiies 15 Hau andu IPRUNEAANIEU 2550 WAZIARUNEE 2551
(gﬂﬁ 49A) W0 Lsn@@‘ﬁuﬁuﬁmmm‘lmaﬁwﬂuﬁ@ﬁqm Dichotella gemmacea WU 8 1A

Qi i// le/ a dl o= [ ' dl
(gﬂ‘ﬂ 4.9B) "NU ?"IFLI@E:L@‘E]@@’]WNWH‘NLGI]@@@UWMQLLW@Z?H’]@VIWULL@ﬂ\ﬂuﬂ’]ﬂNu’Jﬂ gl
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mmmLﬁumu@uﬂﬂmqimLfaﬁlmmLm@ﬁﬁuﬁuﬁmmﬁ@ﬂqm Menella sp. Tintiluus
axtnddusaziieu HaunalwnfigaluReuiuenauuaznaien 2550 7 1947 + 17.0 uaz
198.8 + 15.1 lulAnaums mudsy anzfideudiuvisu 2551 fauadniged 67.7 « 23.9
Tulasiums (gﬂﬁ' 4.10A) a‘?f]ﬁmmmmLﬁﬁ@ﬁ?ﬁuﬁuﬂmﬂm?{mmﬁ@ﬂqm Dichotella
gemmacea ﬁimgﬁzgmwﬂmﬁﬂuﬁumw 2550 i 71 186.7 + 47.1 lulAsiums uazaunn

iannganuluneunnAN 2551 91 10.0 + 6.7 lulaswns (319 4.10B)
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A 1100  O101-200 O 201-300

18 ~ O301-400 M >400
16 -

14 - - m

10 —

18

14 -

12 4 ]

10

4.A. 2550
m.A. 2550 [
n.el. 2550 [
f.A. 2550 [}
H.A. 2551
N.NW. 2551
d.A. 2551

(@] N AN
| |
1p.2550 [ 10
Ww.e. 2550 [T
N.A. 2550 [
He.2550 [T
n.A.2550 [T 1
[ [
n.e. 2550 [ 11
I
[
O

b8l 2551
W.A. 2551

519 4.9 SunuEadALRUgIeAe (+ S.E) Anuluusiazindresiatlen Auunniuaug
(n=10-135)

A: Menella sp. Was B: Dichotella gemmaccea
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Diversity of gorgonians and influence of cutting
on their growth in the upper Gulf of Thailand
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Abstract. Diversity of gorgonians was investigated in the upper Gulf of Thailand. Tn addition, the field
experiments were conducted to determine whether the physical disturbance such as cutting would influence the
growths of Menella and Dichotella. The results showed that a total of 15 genera of gorgonians were found.
Morcover, physical disturbance such as culting could influence the growth of gorgonian populations. In
Menella, non-cut colonies grew faster than ¢ul colonies while in Dichotella, non-cut colonies grew slower than
cut colonies. However, more studies are needed in order to understand how physical and biological factors

synergistically promote the abundance and growth of gergonians populations.

Key words: Menella, Dichotella, gorgonian, diversity, physical disturbance

Introduction

Indo-Pacific region is one of the arcas that has high
diversity of gorgonians (Goh and Chou 1996G;
Fabricius and Alderslade 2001; Dautova 2007).
Gorgonians have large area shape morphologics such
as fan shape that allow colonies lo expose Lo the water
flow (Gili and Ballesteros 1991). Their distnbution
and abundance are influenced by environmental
factors such as light, temperature, water flows,
currenis, and substrates (Russo 1985; Weinbauer and
Velimirov 1996; Zeevi and Benayahu 1999)
Azooxanthellate gorgonians usuaily occurred in mid-
depth reef and deep windward fore-reefl terrace areas
where high currents and high sedimentation occur
(Goh and Chou 1995; Goh et al. 1997; Sdnchez et al.
1998). Gorgonians also act as refuge habitas for
many small inveriebrates such as crabs, snails, and
brittle stars (Goh et al:1999; Buhl-Morensen and
Mortensen 2005; Gili et al. 2006), Their shape and
their complexity have an influence on diversity and
abundance of animals associated with them (Buhl-
Mortensen and Moriensen 2005).

In Southeast Asia region, there were a few
studies on diversity of gorgonians (Alderslade et al.
1989; Goh and Chou 1996; Goh et al. 1997, Ofwegen
et al. 2000, 2007). In Singapore, 12 genera of
gorgonians were found in Singapore waters (Goh and
Chou, 1996). In Thailand, gorgonians are commonly
found throughout the Thai waters. From previous
record, there were 28 genera in the coastal waters of
Thailand (Alderslade et al. 1989, Worachananant
2000). However, little taxonomic inventories,

distribution ranges, and biology of gorgonians were
done.

In this smudy, we investigated the diversity of
gorgonians in the Upper Gulf of Thailand. In addition,
the influence of physical disturbance such as cutting
on the growth was investigated.

Methods

The surveys were conducted to investigale the
diversity of gorgonians at 10 study sites of Mo Ko
Samae San, Sauahip, Chonburi Province, the upper
Gull of Thailand (Fig.1). Samplings were done using
scuba diving between 1-20 m  depths. Then,
specimens were collected for further identification in
the laboratory. In the Indo-Pacific regions, gorgonians
species have not yel to be described and are needed
for taxonomic revision. Thus, only genus level was
identified in this siudy,

In addition, the density of gorgonians at Laem Pu
Chao, western part of Sattahip Bay was investigated.
For the density surveys, 3 belt transect lines (50 m
cach) were esiablished at 6 m depth, where majority
of colonies occurred. Then, a diver swam along the
line, recorded and counmted the gorgonian genera
found within 2.5 m width from each side.

To determine whether the physical disturbance
such as cutting would influence the growth of
gorgonians, the field experiments were conducted at
Laem Pu Chao. Two genera of gorgonian, Menella
and Dichotella were chosen for the field experiments.
Dichotella was selecied due to its dominant genus al
Sautahip arca. For Menella, even though its density
was not high in the study area, it is a common genus,



which can be found throughout in the Gulfl of
Thailand. In the field experiment, 10 colonies of each
genus were chosen and lagged at 6 m depth. Five of
them were control with no disturbance (normal
colony group) while the other five were disturbed by
cutting (cut colony group). In each disturbed colony,
5 branches were chosen. Each of two branches was
cut to approximately 5 cm remaining in length (cut
branch group) while other 3 branches were lefi
without cutting (normal branch group). For
undisturbed colonies, 5 branches of each colony were
also selected. Each month, the growth of each branch
in both disturbed and non-disturbed colonies were
measured. The experiments were run for 16 months.

-y

—.TT

Figuwre 1: Ten study sites of gorgonians at Mu Ko Samae San,
Saiahip, Chonburi Province.

Results

A total of 15 genera of gorgonians were found at Mo
Ko Samae San, Sattahip, Chonburi Province. These
included  Subergorgia, Melithaea, Mopsella,
Acabaria, Euplexaura, Echinomuricae, Echinogorgia,
Menella, Paraplexaura, Asirogorgia, Rumphella,
Guaiagorgia, Clenocella, Junceella, and Dichoiella.
Moreover, 2 genera (Parapléxaura and Guaiagorpia)
were the first record found in Thai waters, while 3
genera (Echinomuricae, Menella and Dichotella)
were the first record in the Gulf of Thailand. The
highest diversity of gorgonians (11 genéra) was found
at Ko Tao Mo, followed by 10 genera at Laem Pu
Chao and Ko Kham (Table 1). The density surveys at
Laem Pu Chao showed that Dichotella was the
dominant genus (59.1% of total gorgonian colonies
found) followed by Crenocella (18.4%). Melithaca,
Euplexaura and Rumphella had the lowest densities
{0.5%) (Fig. 2).

The field experiment on cutting showed that in
normal colonies (control group), the percents of
monthly relative growth rates of Menella and
Dichaotella were 4.7% and 0.6% respectively (Fig. 3).

T

When comparing between cut and non-cut colonies of
Menella, there was a significant difference in the
growth rate (p<0.05). Non-cut colonies had higher
percent relative growth rate per month than cut
colonies (Fig. 3). However, in Dichorella, cut
colonies had higher relative growth rate per month
than non-cut ones (p<0.05) (Fig. 3). In cut colonies of
Menella, even though cut branches seemed to grow
faster than non-cut branches, there was no significam
difference (Fig. 4). In contrast, there was significant
difference in the growth rates between cut branches
and non-cul branches in the cut colonies of Dichotella

(p<0.05) (Fig. 4).

Table 1: Diversity of gorgonians found at Mu Ko Sarmac San,
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-] -3
Subergorgiidae Gray, 1859
Subergergi % X X 1
Melithaeidae Gray, 1870
Melithaea I x X I X I X X 10
Mopsella % % 3
Arabaria x I
Suberder Holaxonia
Plexauridar Gray, 1859
Euplexaura x 1 x 3
Echinomuricea™ x x % xon 5
Erkinogargia %X % L | LR
Menella " B LK x x x x x 9
Paraplesaura ™ T ox x % ox 5
Agtrogorgia I |
Gorgoniidae Lamouroux, 1812
Rumphella T X X x 4
Gudlagergia ™ 1
Suborder Calcavonia
Ellisellidae Gray, 1859
Crenocella T x X X 4
Junceella X X I ox x x x &
Dichoretla " XX mex x x x B
Total (15genera) 100 10 6 7 & 1 10 & 4 5

13 First record found in the Guif of Thailand
2) First record found in Thai waters.



Figure 2: Density of gorgonians in each genus at Laem Pu Chao.
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Figure 3: Percent relative growih rale per moath of normal and cut
colonies in Menella and Dichotella.

' r Cut calony
O Mormal branch
8 O Cut branch

Astative growth rate (% month)

] .
Dichateila
Figure 4. Percend relative growth rate per month of cut and non-cul
branches in Menella and Dichotella
Discussion

In Chonburi Province, the upper Gulf of Thailand, 15
genera of gorgonians were found. However, the
diversity is still low when comparing with other
countries in Southeast Asia. In Indonesia, 225 species
of gorgonians were recorded while in Philippines, 36
genera were found (Mai-Bao-Thu and Domantay
1970; Grige and Bayer 1976). Ko Tao Mo had the
highest diversity (11 genera). Coral species were also
found to be high in this area (our observations). This
may be due to the current. The current flow is one of
the major factors influencing the diversity and
distribution of gorgonians (Zeevi and Benayahu 1999,
Fabricius and Alderslade 2001). The current not only
affected the colony shapes and growth but also
affected the density and form of sclerites (West et al.
1993). Other factors such as sediments can also

influence the growth of gorgonians. In Singapore,
growth rates of gorgonians in highly sedimented areas
ranged between 2.30-7.88 cm per year (Goh and Chou
1995). In this study, the relative growth rales per
month of Menella and Dichotella were 4.7% and
0.6% respectively.

From the field experiments, physical disturbance
such as cutting affected the growth of Menella and
Dichotella. In Menella, non-cut colonies grew faster
than e colonies while in Dichotella, non-cul
colonies grew slower than cut colonies. [t showed that
different gorgonian genera had different reaction to
the disturbance. In Menella, the average growth on
cut colonies was lower than that of in non-cut
colonies. This may be due to the energy needed for
the growth of the cut branches in the cut colonies. In
contrast, in Dichatella, physical disturbance such as
cutting can stimulate the overall growth of the
gorgonian colonies. Sexual reproduction also affects
the population growth (Lasker 1991). During the
reproduction period, more energy is needed for
reproducing gametes; thus, the growth of colonies is
low (Lasker 1991). Other factors such as nutrients in
water column can also play a role on the growth of
gorgonian populations (Velimirov and Bohm 1976).
However, more studies are needed to provide a better
undersianding of how those factors synergistically
promote the abundance and growth of gorgonians
populations.
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Reef organisms in Moo Ko Samae San, Sattahip, Chonburi province — lI:

Diversity of Gorgonians
Thepsuda Loyjiw, Suchana Chavanich, and Voranop Viyakam
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unAnRda

fatanuilusainzia lifinszan supdsdsstnnnilsifiunumidudeszuuiinalunzia
nnmsinatinaldandmiuasindamsialng falimsAnEeImainnatpvestailimiite
ﬁ'nm'lm.ﬂuiagawupu'l.ummt&'muua:ﬁm!nnﬂamum mninzuaums Sunafmiy 3min
Ay HaMIRNEMLI WU AU MAMARINE1237 13 ana 1dun &na Subergorgia,
Melithaea, Mopsella, Acabaria, Echinomuricea, Echinogorgia, Menella, Paraplexaura,
Rumphella, Guaiagorgia, Ctenocella, Junceella W8z Dichotella Wil fiatlaniana Junceelia 1ilu
nnaﬂwum'l.ﬂmnnqm nnnnwmﬂuamumaaam \fiur Melithasa, Mopsella uas Menella
Audnu 1.1mnmﬂmwﬁﬂﬂunmnnmunmn 1oier uwannaRmnIzA e 11 ana dueu
seaaan laun imzmuuasunauidy 6 ana

Abstract

Gorgonian or sea fan is one of the marine invertebrate that plays important role in
marine ecosyslem. “Recently, gorgonian in Thai walers significantly decrease. Therefore, study
on gorgonian diversity in Moo Ko Samae San, Saltahip, Chonburi Province was conducled as
basic data for conservation and restoration of gorgonians. The results shown that 13 genera of
gorgonians, ie. Subergorgia, Melithaea, Mopsella, Acabaria, Echinomuricea, Echinogorgia,
Menella, Paraplexaura, Rumphella, Guaiagorgia, Ctenocella, Junceella Wa: Dichotella were
found in this area. In addition, Junceella was the most common genus species, followed by

Melithaea, Mopsella and Menella, respectively. The area that found highest generic number is




nﬂmrfu‘inmminmnﬂul: mvwlainaiudlor (mnurew wil 117123} 118

the breakwater of Ko Tao Mo with 11 genera, followed by 6 genera at Koh Kham and Lam Pu

Chao
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Fabricius and Alderslade, 2001) Ymiuun
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Group Melithacidae | Meiithaca v |v| | v v+
Mopsella— | “ v v |4

| Adabaria v 1

Suborder Plexauridae | Echinomuricea v 1
HOLAXONIA Echinogorgia _4 V| v ] 2
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1M (dAna) 17 3 13 Li 11 13

1 feduvinRasieiue sotuiibuasAmuniweinTmenzia Todmsta tasthaoes Simingdie iuues
funniethalay UNESCOICOMAR (1987), Satapoomin, U. (1996), Laz Koeysin, P. and Sitthikeom, S. (2001).
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Corgonian is ene of the marine invertebrales that plays an important role
in the marine ecosystem. Gorgonan diversity in Gull of Thailand (GoT)
was investigated as basic data for gocgonian conservation and restoration.
The results showed that 18 genera from G familics of gorgonians were
found. These included Family Subergorgidae, Subergorgia, Famsly
Melithasidae; Melithoea, Mopsella,  Acabaria, Famaly
Acanthogorgiidae; Anthogorgia, Famaly Plesauridae; Euplexaura,
Echinomuricea, Echinogorgia, Menclla, Paraplexaura, Astrogorgia,
Family Gorgoniidie; Rumphella, Peewdoplerogergia, Gualagorgia,
Family Ellisellidac; Clenocella, Junceella, Dichotella and Verncella.
The highest number of gorgonian, 15 genera, was found at Sattahip area
tinner GoT), followed by 13 genera at Ko Tan (middle GoT) and 9
genera at Ko Chang area (castern GoT)h In this siody, 5 genera;
Anthogorgia, Paraplezaura, Pseudoplerogorgia, Guaiggorgia, and
Verrucella were the first records in Thai water. In addition, 5 genera, i.e.
Euplexaura, Echinomuricea, Menella, Astirogorgia and Dichotella were
also the first records in GoT. From the ficld surveys in 6 months, the
resulis showed that specific growth rate of Menells were approximately
3.5 % 3.9 % per monath while Dichotella was approximately 1.2 £ 1.0 %
per moath.
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