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58910003: MAIJOR: ENVIRONMENTAL SCIENCE; M. Sc. (ENVIRONMENTAL SCIENCE)
KEYWORDS: ECOLOGICAL SERVICE/ Holothuria (Halodeima) atra Jager, 1833/ HAAD TEIN/
SAMAESARN ISLAND
VISSUTA LAMYOTHAIL: ECOLOGICAL SERVICES OF Holothuria (Halodeima) atra
Jager, 1833 IN THE MARINE PLANT GENETIC CONSERVATION AREA, MO KO SAMAESARN,
CHONBURI PROVINCE. ADVISORY COMMITTEE: SALINEE KHACHONPISITSAK, Ph.D.,

CHANAWAT TUNTIWARANURUK, Ph.D. 62 P. 2018

The present status and population changes, the relationship between the environmental
factors and ecological service of Holothuria (Halodeima) atra Jager, 1833 in the marine plant genetic
conversation area, Mo Ko Samaesarn, Sattahip district, Chonburi province were investigated bimonthly
from January 2017 to November 2017. The results show that the average number of population and the
average density of H. (H.) atra were 84.5 individuals and 0.42 individual/mz,respectively. In details, the
number of individuals is highest in November (144 individuals), followed by May (135 individuals) and
June (99 individuals) whereas the lowest number of individuals is in January (35 individuals). It is
consequently indicated that population number of H. (H.) atra changed throughout the period of study
and is positively correlated with the amount of suspension in the sea water (R=0.909). In addition, the
fission of H. (H.) atra occurred throughout the year and the monthly incidence of fission was highest in
March (80%). The tidal pool of Haad Tein could support about 100-200 individuals/40 m’ of H. (H)
atra. If it is more than that, they migrate to subtidal zone. H. (H.) atra lives in sandy sediment and eats
organic matter in sediment on the sea floor by constancy throughout both day and night. In terms of
ecological service of H. (H.) atra, the mean organic matter in the surrounding sediment, in digestive
tract and in feces was 0.78+0.11%, 1.76+0.26% and 0.85%0.16%, respectively. The amount of organic
matter in digestive tract was significantly different from that of the surrounding sediment and the feces
at the 0.05 level. So, the role of H. (H.) atra in the ecological service is recycling of organic matter in
sediment, which benefits to benthic animals. The quality of the sea water in Haad Tein is relatively good

compared with the standard of sea water for natural resource conservation.
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Kingdom Animalia
Phylum Echinodermata
Class Asteroidea (21INLQ)
Class Crinoidea (A1UUUN)
Class Ophiuroidea (m?ll‘lJﬁ 1%)
Class Echinoidea (1Wunzia iUl uagivsogyneia)

Class Holothuroidea (‘lJ a N H1G)]
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A 1 = =) YA @ = Y 9 '
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. A g J Ao o 1 3 A T =
(mucoprotein) NI uoAlsENDUNMAYVDINTEANBDULALIDU DNNITINATINAUNIEDN
Y 1 Y 9 1 ! 9 < 9
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GUEJ\‘]IaﬂUlﬂ (FUNANUHAINUAYNWNFININ, 2555)
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a I (L 1 1 RS
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Tasanyaza U UHIN auATHUUFNG 18N (bilateral symmetry) (AINH 2-4)
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Tuldsmzuianguens lifinhine sumhwesdimlizevhnddinuisegsen q 1hn
a Y 1A A 9 oo v MY Y Y
wnadsunannnimenegseuihn thatazruiaamnsaaraili/ Tuddald dvhe
o v A Y v o w a = Ja . I &’ A A o A
YoIAIINNNINUN WAV laanzaazliinesiia (dermis) 1uiiiamaneIN NI
v Ia a A =) (J v o g
naztavgulan Tueesidezlszneunisesadnansoatlgadiiregluminduile
< =~ ' ' o A a A i a
YNAEANIN UUI10ANAAY (2NA 2-5) taz N RN WY
(calcarcous ring) 49z 15 lumssuunsiauaz@ndoynsuasu MuAUe IS
a o o <3| '
Usznoudieihn Wised naoao s nszmize1ns a1 ldenvaitiurisawen Taean
o ~ a ' 1 I 4
(cloaca) HAgNNIHIN (MWN 2-6) D1sVRNAMad W Ingaziuumasnneuay
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a a a Y A a @ Y 1 9
aunsgingiegluauaznou Tagldmemerlfienuinaruiaiuemisudidudnin

a Jd 1 o 4 a d ' ' o w
Ydamzaiinane lsdegnelud Tasrztuoanuinniuniuseuvhisgiosogluresdidn
A o A [ ' . Ao < 1
Hedwaz lumsuanilasunneaiianin respiratory tree NANYUTUNBUANIYLIBONIN
Taemadieau lfegusnudesdavesnomauduems Uaamemuiayiia 1il respiratory tree
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=\ I 9 v 3 o 1 1 o A v dAa ~
vanvazududessrunuiluiaegnigluresdial neaunugilaseniigiuveiriuia
a o o Y o o a < Yo 2 ' ¥ 2
(UNS WUF uaziiumwg Mgwus, 2555) Yamnzmanansawumiu lana laswawatiau
Y 1 a % a 1 1
MavuduAnNzIaan IBu ARy anse uuemsweznamea Yamezmdinng
1 A % A a [ . . . v &
ovo ey luuTnahnlaazoin Tasmmzamealuduay Apidochirotida A1
a = Y I [ =2 3 Y I oA a ¥ o A 4
Ydamzmdsawnsolfiudsentsguamiimea lditluedad (051 nuduiia o gwe
v o J Ao w a a A
WAFUNUT Hazqmed 1anins, 2548) unumndiagvelamzalussuuing fe
1 a A o a YA <3 1 Y 1
gosaa1sounIeing luauaznouliivinadnawazanldessgemsingria laemig
9
(AFy Y313% Hazuall neduaw, 2543) BNNITIIBTNE WAz UT VUM NAUaZ N Y
Tungia TaemsvyuReusunisiaguazosnumsnaanzililseendnuvesduaznou

a ¥ < I 1 A a 4 [
YTNUNUNLIa (Hanafy, 2011) Fauduilse Tewinedeslizinou 9 ae 11/

dorsal papillae b&dy wall
intestine

gona cuvierian organ

madreporic body

stone canal ambulacrum

water ring canal X interambulacrum

calcareous ring

anus
interradial plate

radial plate

anal papillae

oral disc polian vesicle

/

mouth

y

ventral pedicel

tentacle ampulla  respiratory tree
tentacle

NN 2-4 dnpazna l1lvesdaneia (Clark & Rown, 1971)
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epidermis

dermal ossicles

connective tissue of
dermal layer

{ >
990
&5 .
@ - circular muscle

longitudinal muscle

coelom

ring canal

madreporic canal

madreporite
P 7 /,' retractor muscles
esophagus 2

gonadal duct I/%
i)

= Polian vesicles

stomach H/ 7{(1() intestine
gonad W,f}%fl &
intestine g

longitudinal B E b ¢/ [~ respiratory tree
muscle bands ‘\

ampullae é&\ [
4

intestine

. o 7 5
o > s

cloaca \/ radiating

cloacal muscle

anus

2 2-6 837z 1eluveelaanzia Thyone briarus (Pechenick, 2015)

a a o J ' o
amzaluwafounaestialinnuamnso lumsavwuguuy hiodanwalaons
T W a o o J v [
ueAINYIAIeMsiaaa 1A (fissiparous species) Maaunuiuuy liodemsve
Y
dmzianaduTasmsuidanuunedrenisiagaliua (fission) Tags1aneazgnitia
< ' ' ' = 2 ' . A < o A CON
poniilu 2 @u tazunazdIUIZINIIONIUNTINY (regeneration) 1Vt udINauYysaiae 1)
(Ebert, 1978; Uthicke, 1997) aanzianlinnua1nnso lunsuiiaad (fissiparity) gnaean

Y )
Piianua 16 via Fa1lsznevudelainzialusudy Aspidochorotida 10 %iia Ao
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Holothuria atra, H. difficilis, H. edulis, H. hilla, H. leucospilota, H. parvula, , H. theeli,

H. surinamensis, Stichopus chloronotus W& Parastichopus californicus wazdaanzaluouay
Dendrochirotida 6 1A A® Cucuvitrum rowei, Ocnus lacteal, O. planci, Squamocnus aureoruber,
Colochirus robustus 18 Cladolabes schmeltzi WoPMnREanU i ameiasn 5 sianon
ANua W50 luMsHUA7 Ao Havelockia versicolor, Staurothyone inconspicua, Stichopus
monotuberculatus, S. naso, Wag Holothuria portovallartensis (913 N“ﬁ 2-1) aanzaiina ln
lumsudsdafiuandraiued 3 na'ln fie M3nafa (constriction) MaTiae (twisting) 1az
M3VNEAI (strething) Taona InszduTuanafluddmuadunialumsntisdaszrg
Sunthuaduievelamea Fariiavewameaiuanareiuagias lumsueii
uanearu Samaszeznaildlumananuandiafiud e (Dolmatov, 2014) A15419617
Gumﬂaqmmmmﬂuwammﬂﬁmmﬁau (Ebert, 1978; Chao, Chen, & Alexander, 1994)
GT'NmmLﬂ%ﬂ'mﬂé’ﬂymmmSumﬁ’ﬂmﬂﬂizé’uiﬁlﬁﬂﬂﬁLLﬁw‘i’a (Chao, Chen, & Alexander,

1993; Conand, 1996)

{ (% o J ] o a
A1519% 2-1 aﬂymzmi?mwu‘ﬁq!,mu"lnmﬂmwmmﬂmmm (Dolmatov, 2014)

Fission method Sit? of ﬁssion- Duration of fission Bias sex ratio Comments
(anterior/posterior)
Aspidochirotida
Holothuriidae
Holothuria atra c/t/s [62] 4:5[61] n m > f[44]
H. difficilis n n n m < f[63]
H. edulis t/s [64] n n n
H. hilla [38] n n n n
H. leucospilota c[49] 1:4[49] n n
H. parvula n 1:1[60] n n
H. portovallartensis [55] n n n n Confirmation is needed
H. surinamensis c[40] 1:1[40] 1-5d [40] n
H. theeli [50] n n n n
Stichopodidae
Stichopus chloronotus c/s [56] 1:1[58] 5min [56] m > f[59]
S. monotuberculatus [45] n n n n Sg;;‘:;:&gﬁfeiﬁtk
S. naso [45] n 1:1 n n fg;gl;:nzz'zfegzk
Parastichopus californicus b [51] Larvae
Dendrochirotida
Cucumariidae
Cucuvitrum rowei n fr [29] n n
Ocnus lactea n fr! n n
0. planci G5, t[39] fr [39] 14h [39] m > f[39]
Squamocnus aureoruber c/s [48] 1:1[48] n n
Staurothyone inconspicua c[29] 1:1[29] n n Confirmation is needed
Colochirus robustus c/s[25] 2:1[25] ~24h [25] n
Sclerodactylidae
Cladolabes schmeltzi cfs [26] 1:1[26] 24h [26] m< £
Phyllophoridae
Havelockia versicolor® n n n n Confirmation is needed
b—budding; c—fission by constriction; f—female; fr—frag i le; n—no data; s—fission by stretching; t—fission by twisting.
IDalyell, 1851, cited by icelli [39]; 2K: and Dol published data; *Semper (cited by Monticelli [39]).




15

[ a o 4 a £ a o g 4
U5 Jmunisana, Aiggsau Un1nans uasmwdudng 015esWug (2546)

MNSANEIEEIUNAIMNOV0IUAINI H. atra 12 H. leucospilota \WOAANNNANTENUIIN

d' [ y o = (% a a A
mslasuntlasanvazaznoumedinza lagmnsAneioasimsnuemsuazdszansan

= a ad a Aa s
msgaduasounisveslanzialuaznouniiosndszneuveinaeuaz nieulinaoasu

=Y a Cal [ [ 1 [ 1 [ =)

YS1auasaunIganeanu 3 52al fie azneunlisasiaunieaens1outle 0 1 wazlSunw

~

a A /Y AA o 1 v I A a 4
A1 UNTYIDYRL 22.7 ﬁzﬂflu‘ﬂllﬂﬁi']ﬁ"lu'ﬂi']ﬂﬁ@ﬂﬁWﬂllﬂ\uﬂu 1: 1 YSunuesounsd

'
A v 1

9 ' I (2 a A JY
080T 8.94 u,azmﬂaumemﬁmaumwmamwuﬂuﬂu 1:2 YSmnuansounsdiosas 13.41

A J [

WUN H. atra HoATIMinuaznoutaz s @nsnmmigasuasouns sa i uauanyue
J A o a A @ ' = a A
94A1)5zno D TAslioNIIMINUIMITZIgANAZNBUDATIAIN 1 : 1 LazlszanTnn
a J { [ 1 ' @ a
MIYATUENTOUNIIGIGANAZNOUTATIAIN 0 : 1 §IU H. leucospilota HOATINMINUAZNDY
v J @ v a A a 4 ! @ '
Tiuanarany uatitlss@nEnmnsgaduasoUNIdgIganazneusas1dIN 0 : 1
v A J a g’/ a dy T W
mMInpvauaInemsnlasuuilatesnilszneunzneuvellangan 2 sialiny1enIINg
nuemsveslamemazgeluaznouniivnsdivveinsegaualszaninmnsgady
a A o v 9 a Y a ° Aa A
aspunIdi lunasenunulameaisamsnuemsaluazneunilsna
a s o = a = a A =< a A o v
A5oUNTIGI Faaanziaz sz ansammsgadnasounIggInIe

Emiroglu and Gunay (2007) ¥msanyInansenuveslasnsia Holothuria tubulosa

]
v A

A o ] o a a Y a A ' a <
ooy luanyuzAuAzNeUIAE 8159 IMITUTNAUMNIRINIBREY UM anzailudain
9 k4 A o . v
mliheazea auiudsdinsiuedmgenlslunmsdsuliawinumnedinza Taommgy
A K Ada 13
981983 luNUNNINMIMNTUsEN9
Hanafy (2011) ¥NAM3ANEINANTENUYeSUAINZIa Actinopyea mauritiana
(Echinodermata: Holothuroide) Ne1dsog luanyazALAzNoUIT1IN1 El-Gemsha Bay 104
y a s ' a 9 w o o
medanzianad Uszmedsla wunlamezalanudiaglumssapwazlsulnanin
a = a G Y [ a d' q 9 a
auaznoulunzia Tasmsnyudeudunseiaguazosnumanagniizi lildeendionves
Y 9 ]
AuaznoUUINAUNUNZI Aumslamemeananaziiownnnmsiilszuarionism
I a aa (Ja o v ) S ' A
walsz Teninunmnu l)vesyndldanedeegTuusnumnedinzauaavz dawansznui
1 Aa a g U 3
JUUSIADAUNNAUAZNOU DS NN URDINZIANAZDINAINANTZNUDIRUNNIIAY
Costa, Mazzola, and Vizzini (2014) ¥3AnY1S09Ua9NIa H. tubulosa B8N

msvyuAesuveduNnIeing luanameia Posidonia oceanica F3NMIANEINUN

a <3 v A o Y a A FY a A o Ay v 9 1a
1Jammmﬂummmﬂmﬂﬂmimaaumﬂmmaummmw”lﬂmﬂwmumzmllﬂqﬂumﬂ@u
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[l ] 1 Y ] 4
V3NN FadaFInou o awnsosi ) 19)se Teaniae 1114 dnnsdai ldinam sy

a =4 4 . a K 1 1 o W
YDIDUNTIAITUBDU (organic carbon) LL@%UluI@iL*ﬂuﬁluﬂuﬂ\‘l 30 M1 uag 3 I N[y

a g ve

2.9 YJaanz1alued Holothuriidea

) A a 4 .. =

mTlanfidameialuaed Holothuriidea 4 ana 135 wila (Fell, 1982) TuilszimstIng

Y
sreunuldanzaluandil 3 ana 40 viia (@udo Y513y uazudil newuny, 2543) uaz
manzfueanuellszma Inesiearuny 3 ana 16 siia (013081 §ITUNS, 2545)
Aa A ' ' [N a Y <]
daanzialuena Holothuria igiiamIvaidluginsanszuen Inavnaan

(40 Haawns) Wwdsualug) 450 Haamwas) vuaalisiuan 17-30 du uaaiuluaisiuau

Y @ o w 1 9 1 a 3 9 = .
20 17U AUNAIAIADUUINHUN LLNH’NLM’JHWH“]JJHLHN ANUUUVDUIAYUINAS (radial plate)

)}

=

1 Y J 9 A A Y a Jd A . .

U3081INAN AIUAIUANTAINLDUYNAAY MUVUVDIDUADTITIAUINARN (interradial plate)
= A Yy A = = Y 1 ~ v v a A a
uenuguamaiy 1 % WiwauazmnesaizesdInuuned vriae sl iuiuusey
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Factor C=0.2 (T - 68)

=°F=(°Cx1.8) + 32

% (silt + clay) = 40 sec. Corrected reading x 100
soil weight

% clay = 1 hr. Corrected reading x 100
soil weight

% sand = 100 - %(silt + clay)

% silt = % (silt + clay) - % clay

* Corrected reading = Hydrometer + Factor C
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silty clay
loam
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