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Oyster Species Plan

Pitiwong Tantichodok
Depariment of Biology, PSU
. Thailand

{ Current status

At least three species of oysters are harvested commercially in Thai waters: Crassostrea
belcheri, C. (or Saccostrea) lugubris, and S. cucullata. C. belcheri and C. lugubris are large

oysters (wawmzinsu), while S. cucullata is a small oyster (vevunnudn, vesunnaliniy) Oysters are

collected from the wild as well as from culture beds along the coastline. Figure 1 shows the
distribution of the three species in Thai waters.
The production and value of three major commercial mollusk groups are shown in Table

Table 1 Production (tons) and value (Baht) of major commercial bivalves in Thailand.

Green mussel Cockles Oysters
Year Perna viridis Anadara spp. Crassostrea and Saccostrea
Weight Value Weight Value Weight Value

) (x10° B) 0) (x10° B) t (x10° B)

1979 49,397 65,698 | 23,741 61,727 | 9,876 91,452
1980 31,386 129,633 | 17,666 77,735 | 6,015 60,105
1981 36,746 78,469 | 23,354 81,373 | 4,429 85,951
1982 65,509 128,263 8,636 29,302 | 5,971 39,598
1983 43,130 106,983 | 16,575 56,095 | 5,322 38,689

From McCeoy et al (1988)

It should be noted that there has been a decline in production of oysters since 1979. The decline
Could be attributed to overfishing, loss and degradation of oyster habitats, poliution and to a
lesser extent diseases as well as lack of incentives.



-Practice

Oyster culture in Thailand has been around for over 50 years. In a traditional culture
method. oyster farmers place hard substrates such as rocks or cement blocks over bottom in
shallow areas. Spat will be set on the hard substrates which also serve as growout substrates.
Later oyster culture developed in the southern part of Thailand, especially in Surat-thani which is
the biggest area in terms of production of larger oysters. Spat are coilected during March until
August by using inexpensive materials like bamboo stakes, tiles, rubber tires, nylon nets or even
concrete poles. Later juveniles of 3-5 cm are cemented to concrete pipes and then concrete pipes
are placed on sea bottom during the growoul phase. This technique is to reduce the crowding
effect and competition. The market size is at Jeast 7 cm and over. It takes half a year to a year 10
reach the market size. '

-Size and production value

With moderately managed bottom culture, it is possible to produce approximately 5,000
kg/rai or 32.000 kg/ha (1 rai can yield more than 10,000 oysters with size ranging from 10-13
cm). The production varies with methods of culture and materials used. The net profit ranges

from $0.000-100,000 Bah! per rai for the period of two years of operation. Table 2 shows oyster
species. areas of culture, size and price of oysters.

Species Areas Size (cm) Price (Baht)
1. Crassostrea Surat-thani, Trad, 7-12 10-15 per individual
beicheri Phang-nga

2. 8. lugubris Ranong, Phang-nga, 5-10
Prachuab-khirikhan, 3-5 per individual
Chumpom

3. S. cuculiata Cholburi, Chumpom, 1.54 80-100 per kg
Prachuab-khirikhan,
Phang-nga

il Past and present research efforts
L ]

A considerable amount of research has been directed lowards experimentation on culture
of oysters Technques of cultlure such as rope culture, tray culture. rack culture have been tried.
These methods are not popular and no longer practiced among the oyster farmers. Hatchery



techniques (induced spawning) have been pioneered by a group of biologists at Prachuab-
khirikhan Coastal Aquaculture Development Center since 1984. in 1987, they were able to
perfect the technique and able to rear from larvae to juveniles of a size about 1 cm. At present,
the Center has produced oysier spat of 1 cm for sale to farmers. However, the demand is far
beyond the production capacity.

University involvement in research related to oyster culturé is limited, due to the lack of
funding and personnel. Future cooperative research between academics and Department of
Fisheries can be set up, since more university people become interested in bivalve research.
Private sectors are not presently involved in research and development of oyster culture,
however, certain companies have shown interest.

Il Potential for development

There is market demand sufficient to sustain the increase in oyster productions in
Thailand. At present, the oyster production is for domestic consumption. Exports of oysters to
foreign markets are not carried out due to unsteady and low production, and insufficient quality
control. There are potential export markets in Hong Kong and Singapore, provided that quality
and steady production of oysters are quaranteed. Thai coastlines still offer many potential
production areas, The Department of Fisheries estimated that there were 35, 933 ha of potential

area for bivalve production in addition to 7,046 ha of existing production areas (Brohmanonda et
al., 1988).

IV Gaps in scientific and technical knowledge and research

1. Life history and general biology

Several areas in knowledge gaps of oysters can be identified. First, taxonomic confusion
of oysters exists. For examples: whether Crassostrea lugubris should be called Saccostrea
lugubris?, or even whether C. iredalei in Malaysian waters is the same one with C. lugubris,
whether Saccostrea cucullata is correctly identified. This is very basic research and it is badly
needed to elucidate. This problem can be done by following the development of larvae of the
above-mentioned species as well as employing genetic or biochemical tools for systematics
study.

Feeding biology is lacking. many basic feeding parameters are required: clearance rates,
pumping rates, retention efficiency, biodeposit production etc.



2. Growth and nutrition/diets
More definitive work is needed in growth and diet study. The optimal food size and

nutritional requirements of larvae, juveniles and adults need to be determined. Growing oysters
from post-metamorphosis to seed-size in intensive system is expensive because large quantities
of algae are required. Information on nutritional requirement and techniques how to mass culture
suitable species of algae are needed

Growth rates in situ (natural habitats) of oysters of different species from different areas
should be conducted. This is essential for site selection for growout phase of oysters. Comparison
of growth rates between hybrid oysters and pure-line oysters should be carried out.

3. Genetics and reproduction

Major gaps exist in this area. Fast growing is the most wanted trait among culturists.
There is a need 10 develop out-crosses and to breed for characteristics that would improve
growth, survival, taste, etc. Heterozygosity and pure-line studies of oysters should be studied and
isolated. Polyploid induction in oysters presumably results in faster growth rates, since most
energy would be allocated to growth. However, the question whether the taste of polyploid oysters
is better than diploid oysters. Sex change from male to female is known to occur in oysters.
There is no study whether sex change takes place in Thai oysters and when it takes place.

5. Seed production

Al present the seed production of large-size seed is inadequate. The biggest problem is to
obtain prospective broodstock for spawning. We should find ways to fatten broodstocks with
suitable diets. Improvement on better techniques of induced spawning is also required. Improved
spat-capture systems including selection of effective artificial or natural cultch should be devised.
Improving nursing techniques of the larvae, post-set and juveniles should be done.

Hatchery seed could supplement hatchery seed. Hatcheries usually can handle mass
production of eyed larvae. But growing eyed larvae to large size seed is time and space
consuming. The problem can be solved through promotion of remote setting of eyed larvae.

Techniques and construction of remote setting using appropriate and low-cost technology should
be designed and introduced to interested farmers.

6. Predation, disease and parasite control
No study has been done on the subject of oyster moralities caused by predation,
parasitism and diseases in Thailand. These three factors, if not causing fatalities, reduce fitness of
oysters. Predators include oyster drills, flatworms or ribbon worms, crabs and fishes. The
intensities of predation may vary with different environments and different rearing techniques. No
information on Thai oysters plagued by diseases and parasites is available, When introducing
exotic species for cuiture experimentation, precaution should be taken to examine for pathogens



and parasites prior to introduction. A number of diseases and parasites causing heavy mortalities
have been reported elsewhere.

Oyster competitors like fouling organisms (polychaetes, bryozoans, algae, barnacles) and
boring organisms (sponges) should be surveyed and studied. Moreover, oysters which carry
associated organisms {maybe fouling, boring organisms, parasites and diseases) on shell surface
or within tissues can serve as vectors for introduction of these undesired organisms into
previously unaffected areas.

If serious pathogens, parasites and predators become a problem, then we must find ways
to solve it.

7. Environmental requirements

Oysters should be cultured in fairly good water quality as well as in nutrient-rich water.
Environmental physiology of different oyster species should be conducted. What are required and
optimal ranges of salinity? At what temperature and salinity would gonadal develepment begin?
What kind of sediment regimes (seston loads) is suitable for oysters at different stages? What
kind of current flow/velocity is suitable for oysters? And what kind of flow regime will result in best
spot for placing seed collectors due to larval dispersion which is caused by current flow?

Clean suitable coastal areas become limited. Allocation of such areas for oyster culture
should be recognized in coastal zoning planing. In areas where oyster culture is concentrated, the
water quality should be monitored. Sanitation control must be done if oysters are to be consumed
raw.

8. Culture technology

There is plenty of room for improvement of culture techniques. Seed collecting
techniques and type of seed collectors should be carefully experimented. Low cost culture
methods should be introduced to farmers. Different techniques may be suitable in different
environments.

9. Facility engineering, construction and operation

Oyster hatcheries in Thailand belong to the Department of Fisheries. Commercial
hatcheries have not begun so far. Efforts should be put into the design of oyster hatcheries and
facilities for growing small cultchless oysters. Remote setting operation should be encouraged and
extended to oyster farmers who may have difficulties in getting insufficient natural spat. The
design of a modular unit for remote setting should be studied. The unit can combine remote
setting operation and land-based nursery unit. The design should be simple, the technology
should be low and appropriate, and materials used should be local and inexpensive.
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10. Effluent and poliution control
Oysters should be cultured in water free of toxic substances and pathogens from
industrial and domestic pollution. In general, effluents from hatcheries do not appear o be a

poliution problem.

11. Harvesting, processing and distribution

Oysters are harvested by hands and labor-intensive. At present, there is no problem with
harvesting. Post-harvesting process that needs to be studied.

Large oysters are usually sold in shell, eliminating the need for packaging or processing.
Depuration process is necessary here. Studies on methods of depuration of oysters should be
carried out (natural clean water, chlorine-treéted water, UV-treated water, filtered water).

Small oysters (and occasionally large oysters as well) are shucked for meat, and the meat
is packed and sold In plastic bags. Oysters are also processed: dried, salted and pickled, and
extracted to make oyster sauce. Smoking oysters has been tried. Processing can be improved to
extend shelf-life of oysters and their products under the tropical conditions.

Distribution system of oysters and products appears to be adequate. However, if exports
of oysters could be possible, new distribution system should be planned.

12. Production quality control

Quality control should ensure consumers that oysters are grown in non-polluted areas,
and that oystlers amrive alive at markets. Oyster size should be within the limits required by
consumers. Studies should be made to improve or develop methods for rapid detection of
bacterial and viral infection in oysters, and other indicators of pollution.

13. introduction of non-native species

Introduction of exotic species such as Crassostrea gigas (the Pacific oyster) from Japan
into America created a major oyster industry on the west coast. Should we try to bring in this non-
indigenous species into Thai waters and culture in a controlled environment. In introducing exotic
species, there is a danger of spreading accompanying parasites, pathogens and predators. The
spread of undesired species also happen with C. gigas introduction. There is also some concem
that introduced oyster species may cause hybridization with native species.
measures should be taken inlo consideration.

All caution and

V Action plans for pilot scale testing/ demonstration facilities
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VI Economic assessment and recommended action plan

1. Economic data

2. Aquaculture cost

3. Financial assistance

4. Economic incentives

5. Markets

VIl Recommended action plan for extension and transfer of information and technical

assistance

VIl Regulation, jurisdiction and legal constraints

iX Coordination between institutions

X Summary of actions required

Xi Expected benefits
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(Hooker & Morse 1984)
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Phylum Moltusca

Class Gastropoda

Subclass Prosobranchia

Order Archaeogastropoda

Superfamily Pleurotomaria

Keen (1971) N&1af4 subgenus Padolius SntlsanstnfavesliwiafilRenvenngu

3z S
{Waviaunumitdnaglu subgenus Padollus

‘ ‘ - » - -
LAtIIARD Haliotis asinina

Family Haliotidae

Genus Haliotis
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culture technology
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2. $R63 Haliotis working group w"si'aﬂr::mm'mn'\ﬁﬁ’ﬂLmza?ﬂngu-ﬁ'aqa

3. a?wqﬂmns*?';ﬁﬂ':'1u'z’ua:mw'ﬁﬁmmLﬁ'mﬁ'uuaﬂ'l‘tim:Lmﬁ'u%ufi'm?uﬁwwﬁﬁ’ﬂ
\infu Haliotis asinina, Haliotis ovina WAY Haliotis varia #ial TatiadunisAnmnszsy

TrunsAnmituesessie

4. wRuuineatuayunisinguieyauazmMnlszanuitualuduile
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Bt ANANA DReNTn 2529 wANNIRN29STEA wpnTuninIzALansvenlTvze
Twamdaningsnenfandl uasfeana 11 UALATAT \enA TDuRTaTUR 1/2529

ADTUUNISGEAF TN UES AIVTAAITAN NINUTEHNY NIEVTIUNEATUASAUNINT

ayimd uidmun uar el Baduudn 2529 pasdinsefisvesltevzisrFiounizgie
uazeuflulildassninnizibuavesltmealulzzvnalng

2MTRTNNTLTE NS 39(2).177-190.

saiiunf Rewzlnersn 25340 mavesesemna¥idifnsgnusniife Haliotis asinina Linne.
\BNA1139101287u7 29 guiWmunUszuamiagiinedns funen nesdssuamnzin

NIHNUIENY RIEYITNAUNBATUAZAVNIOL

g tunf Ravelnrareru 25349 mzﬁnmnanﬁmﬁulmmsmmﬂﬁﬂ_ummumﬂm.
LONAITITINNIRIUN 28 AUEWMUIILHINEAE 1 INuTImETUEEN NEIUTENINZIN
NTITEHs NIENMAINERTUARTAVNSOL

sfiund Raurlniassns 25350, MvsassmmnuivlumMnnzinavesilae Haliotis

asinina_Linne {9NAYTITINNIRTLN 29 AW st anziss 1 InydensSusen

NEYUISHINEIA NINUTEHY NIENTAUNWATUALAUNIOS

safiund Renzlnearrny 25359, mmsnesrnn wAsALswesI8e Hajotis asining Linne.
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grtiund Ravelnrareos s v Tulrg 2536, mmmmmnﬂéﬂmm_%_ﬂﬁuﬂmm
Ine  Haliotis asinina Linne 1@nA"31NT01iUT 38 AutauUszuameiagnang

tamsdugen nedUsruansia nenUIsil NISNTINNEATURZAVNTOL.

UNAR ANTNE UAE ATTERM (WT9R1FA 2535, 1BNATSITINAT LRI 6/2535 ADALIWISIREedRS

unguds Sanderreey nruUtsug

ATTUNUN MANTAYInENa 2533 paauffeufieuninsiouesvendde Haliotis asinina

Weld erwnrsrrusduazewrdniagy. dywifiimeudngaslFoygdnaamansd

Utudisn  nredtrsafinudis 1A F1ARRT NuiinenduyIwa.

- - - - : . - - - -
T8RN sTrdunaney 2535 vansuRusveringe Haliotis ovina A MIIAUTSgL.

tryvaiiae  wangarlFynyt nenmaafiiudin Al TaAand

NVMINEIREUINA.

- - - & o .' . ..
A3fneg yoyeania 2533 misWmiunnarresnfenvesulfeduseu Haliotis asinina.

Toyufiee wlnganfygn S1iesafiludia nipisnifeenand

HMINEREYTN.

im nSwidmdmun 2531, 393 g e - 5
dawianiin. doywiiiasusnganfgyn Imenfiiudin nedtniiratand

ATUSANBIANART NMAINEREATUATUNTI TR LAY,

Keen, AM. 1971. Sea Shells of tropical West America 2nd ed.
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1. antunnileqiiu

wapnzislunguuetie®e (Tridacnidae: Bivalvia) Tuifluveusesdifiaunalugfige &
seuanruninzanveylunuatinFaenisiuan indoPactic Wil iuninuang fnfuinfanget
B dusslvnfifunsuinidinugs - Snsiddeneriiededuewmnlauaarouitng s
yngiau sndula kidney)  Tauiamnznéuiiatianlaen (adductor muscle) snutie SrA1ge uazidud
FesnmanluedussiuseniSusls o‘n‘fmmvzﬁ‘%aﬁmnﬁmfmﬂwauiaﬁamﬁ'ﬂ::iuﬁxﬂu

RMUIUNINIUNUNI TN UMD URANESTRT RN A WU IAYIU

weedo@efinulullagiul 2 ana (genus) T9aieRu 8 2iin (species) MHun
Tridacna gigas
T. derasa
T. maxima
T. squamosa
T. crocea
T. tevoroa

" Hippopus hippopus
H. porcellanus

WSl Tridaena giges ilurlianflnunalungfigs fetrslunfiasnstmouliAetiouns
pElReNT 137 T4 WLRINIEANIATY (Rosewater, 19650  deUsvannudniiousnaendn 300
fani T derasa ustiaVoualunisesasnn Taefimuuwlfenuinndn 50 au.  ues T,

crocea \urliavidivuimdniiqn Aotuisaluibiu 15 au
' 1 i - : - ' H
vesafedunlalunguueanz i lffunisiuigFluneiedn i deecqo it
tNved CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) Tnuﬁl‘ui

zyderemeniin@oviounn 7 4lia uniiu 7. tevoroa Telustiafiiedumylwifie LAt thies
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warudrzmaldsoniusrfiulasamsidunasimunmamzifswesiio @etuidunam
dufullinuda vy sesmndy FaUTud duladde Buiailde wasUszmesing q Tumjinnzulddn
W sunmissnnnnzusneiuivesiiod@euazinldodunzis (Sesfarmingl hafunasnn y
¥ Iamenizetindadhlasiidy finstnelnmnsiufuasimunnisudniufuenile@equiviu

i musunUszmasuy q 14

NTWIUNTURTNTEATBIVD e RaTHAA q (Lucas, 19881  Twmunaining Fves
- ] 1 - - . . - ]
umiauwrnr:mﬂﬂq 5 BUn AR T. gigas, T. maxima, T. squamosa, T. crocea W& H. hippopus WA

JRUuviRAN TanuAe i WAGINTI ey Ree 3 186 AR 7. maxima, T. squamosa, et T. crocea

Snulrzrnmesfin@eluinui neflivdesglinon  Taufivesiio@eiiunssendvegnn
wunlemFsdaiss i lign WesndaeanAnuaainatunsinsedniite i symbiotic dinoflagellate
Fe01Aulu mante tewmeusinsfuAsiuasld  vinldvesdia@egndtwnléire  uddanng
wilnadenesiiedeludssmaingas biunsnans Siiesvanzlumjauiiatdeeyluiufinuinisiie
nudmzisvinduiuiinadleveniie@eduswn: wifinisfuwdenvaninsmmine fureddiszan
WievnuansusRezesnlszaumnussang 7 usunulazbites Uszneufunrfsuudasding
anmuansenlunsia wWisniasusRwsuEluNaNIRINNITNIENI TNy FnlimFnensdadiniin
i savvesledegnineuasden uiadasdeitmiAneidufenunnmniseying

viawwuannslunsiflrslommneansegwiuduaziitiude

2. rwidslusdauszilaqiiy

Munro and Nash (1985} ¥sausanussaimnuieaiuvselie@e 1¥Rs uaunannda 300 See
n1Aneaseifsafuvesle @e ¥ Guandunatuundrfesdutuda WANITAUEUNATANEYISE
ptiwsodiedld Frautrrnomdel 1970 duduun  uasfiseufawividetineranida Tasanne
pENTIRINAGLIAN S EN TN tiRBwesilede1es International  Centre for Living Aquatic
Resources Management (ICLARM), Micronesian Mariculture Demonstration Center {MMDC) W& Australian

Centre for International Agricultural Research {ACIAR) wésl) 1980 lusiunn

- - - - -
Yonge (1980)  meemimaiudsdnunresveniia@da 3Tmunnir naedne ueznasil

Symbiotic relationship 'L dinofiagellate 49W3N Zooxanthellae

vauile@eiirzuuntsfuugiliunszmuuuy protandrous hermaphrodite Tuszazusn = veanas
- w - e H . : o e < &
\WiyWug usivdaeniuaziiu simultaneous hermaphrodite  ABAMNTANRILWRITASRURLFINAUAE

madighlunsufoniu  BfinmsAnuesmsaumnlssusasiuiufisaveniie@eriiasiieg
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AvaneyYinu (Wada, 1954 LaBarbera, 1975; Beckvar, 1981: Gwythet and Munro, 1981; etc) Taeviall
vopazUserindosenunduton 1 Fepnaldrznzinauuvanedalin ué’\w\nuqnﬂdﬂmﬁ'ﬁauﬁo
nely 23 uP B Afeialie weeiiAuaiuensseglieenun uazeralfiaunumansdialiigu
fu

msn::s’gu’tﬁuauiﬂLimjﬂ'ﬂuvma"iuﬁ’uimmmﬁﬂﬁua'm’:'ﬁ' Ftununnidiesenliusd
falt gonads vBIVEH 2 FIEVauuLas use freezedried wAzn1TlEANs serotonin Emidinlufaven
uensnivesfiedestandlisethdelfiesluiaRes Ttmudnsinfina sz oz T uTy
L]

qnuﬂuﬂﬂLﬁafzu:u:m:éﬁﬂﬁﬂdwﬁ'\ veliger stagel efjulszannu 1 deamiRe
metamorphosis ANITALLAZETIEIEYLAR  lunseyLnagnuenszes veliger 81 ldemnTIAuriun
serreuRTIIadAEoriase q  uanfegnueserlizina 45 Fu Gul¥ zooxanthellae T41%97n
{fioifie mante vesvesfiele  gnvensrldifu zooxanthelae Taunspefiudinlyl FesionuaaIngn

. » - w - " . -
Wt metamorphosis U2 zooxanthellae azirRgutintaNvBua It o Aueyluiliodie mante

nMsayLIRgNVELRe e W eRaufudpemeiialuntseyunsanniiifssaunsdade
TussAutieafjiine (LaBarbera, 1975 Jameson. 1976 Beckvar, 1981; Gwyther and Munro, 1981; etc)
auflesedu mass culture (Heslinga, et al. 1984; WAz Braley, et al. 1988} SumnTONARNUfuenld
Funnunnn a.i'if:’tiﬂt:‘fmﬁﬁ'q'kuudmmmﬁ‘nﬁ LEERRIUNE TR REs&TRIN Tanimiavaidlu
sia Sweefle@erlaRlFuAusulsIMIniSEd unnms R Buitiafitmunslug Seash
garnndulnléFandrmlsfitivunmdn

dwvilulzmalye andAduifefuveslie@eadulFinfeegluznsduiu - naudimn
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IAsan193duunsWRIUIMauRITURS (Charonia tritonis)
Wantsayinslutinuiine
_ aydaIl uRdAIuI
A01UuISE T IneuAs Ussuansia nsudsz

1. aouninilaqiu

§rinduues Moluscal Judningulnainguvitsluvssandii@iauuiuland 147
narfrsauazssiiunyinfegiseuin 50,000 nd1afia (van der Land, 1994) weasniludm s uas
drslunisssranyraiflusttenin u'anmnn‘iwam:qnﬁwm't'h’u?'l'.nnL"L'lummﬁﬂsﬁuﬂmqan'
wymdlaeasiuds wWienuesAignuannlfusslondetiruniudeznig iy dasnldvindiugu, vin
\WieadsrAusnusly, usrunANTEILATgARMNITINEY 7 el TuRsaramife A ustEe

Tudszinalvedehinsuwidainidnuurisiufueseguindemvinla  wisinnar
fmanuiwesiigninldiithadluewnslsennillegedetion 64 afla (Amorjaruchit, 1988
Nateewathana, 1995} #auidanuasgnuitnnlfusslunifisuawlideundt 225 1fia (Bussarawit,
1995)  lutaemmarreftinusngaawmnimunsviesfoslulssmalng Feenesaanniu. Jelunne
BurfuBuruaudeanidafitdmanuesfifuniudaetuiu vesunsadavrenuialing
Thwilne  wifimengeaunnitdsznAsufasinniidmesafiadu 9 lumemrefudauman
wegfinunlutrnivneussisatsndmesadadetulustadssafasdameseinfuduiu
Froen  WBunuiever  wRenwen  wsse@sdusmatnvesfiduduAnindhuscsdesntes
ﬂ?zmn'hnﬂﬁqad'\umﬂﬁ'\umw'lutwia:ﬂua::ﬁum'iﬁud*m:vﬁu%unnﬁ'luamnm (Aungtonya &
Khokiattiwong, 1992 : Aungtonya, 1994).

n'\ﬂ-h’ﬂe::'imﬁ'ﬁnnvmmn:Laﬁ:tﬁlumn%uﬁ'n.lﬂﬂﬁ'\nmnmsﬁﬂﬁqﬁqqui’nﬁ'
m‘r’wmnmaﬂﬁqné’aqLLé’qmqq:ﬁuansz-nuvia-nﬁﬁua:xﬁmmmm&'wmmmdﬁﬁ'luﬂmﬂﬂ nea
UrzaedalBfnmrnnrayintvesunssiialamanizalaflduiine 15U vessrauasvesunn uas
L'?«"aLﬂummﬁuaquqma'mnﬁumﬂ'luﬂszmﬁ nrudszastvldeenninenisitusieanvesuaeiia
'lu;ﬂﬂﬁqt-ﬂ’a’anuﬂﬂLwiaqru'\m'lﬁdqaan'lugﬂﬂmuﬁmﬁm-ﬁ U vetuNaT veuyn (nAKuINT 1)
Hugiu uaﬂm-:-nﬁn‘ln'ﬁu'\mn'\saqé’nrr"lumuu’ﬁ'lwﬂ wiuvesftuin T lumedednfiinday

guiufuseuru1nNTe989ANT9#79 ] 19U CITES {Convention on International Trade in Endangered



Species of Wild Fauna and Flora), IUCN (International Union for Conservation of Nature and Natury

Resources Red Data Books). 'numaf.m"Lﬂ'luum-nihmw.mm‘l":’lum'mwl 1 fvFuvenrinIauam

'l":'lummmnﬁ 2

Table1. Compilation of marine molluses listed under the IUCN, Red List of Threatened Animais

and CITES (modified from Norse, 1893).

Scientific name Common name List
Hippopus hippopus horse's hoof clam CITES
Hippopus porcellanus China clam CITES
Tridacna crocea eroeus clam CITES
Tridacna derasa Southern giant clam CITES, IUCN
Tridacna gigas giant clam CITES, IUCN
Tridacna maxima Small giant clam CITES
Tridacna Squamosa Sealy clam CITES
Charonia tritonis Triton's trumpet snail IUCN

aneref 1. azsiulddnfivesnsisegasenguyindudlgFuntsfinaruadniu
dnfnnfssguiug Ao nguuesiiade uasweudetuns dmiuneniio@eru 'lﬁﬁmﬁ’né’qna:u
Uszmmiitedniunaisounsinnvenofeetwsiedemnivdududy  Iasansindulasents
prfnfleresdssnalugiiniauginensldl iy semwmndy, Talaueu, mesf, srs1souly
uilpstiide, RaUTudussrthtiofitl Teelsifunisdszaiususin 3 aefnns ARa ACIAR (Australian
Centre For International Agricultural Research) ICLARM (International Center For Living Aquatic
Resources Management) W&t MMDC (Micronesian Mariculture Demxonstration Center (MMDC) (Baker.

ir wr

=i - - o A y <
1988). TasamIRlFdpRuRNaI AN TatnaansIuvelfoan Newsletters @8 Clamlines Bdiilw

<

nanAsiuvesile@elasianty

vonfefunsiaihveefufenifdunn  Wislualldfudeusz@enduden
funesiaide ﬁufluuamﬁmﬁmﬁﬁLtwﬁﬁufiﬁﬁﬁﬁ’qq:qryﬁ’uﬁwiﬂ’q‘lﬁ'lﬁv'\'\m?ﬁun’h Ajuuns
WRIUNDE1995933 L-h"av?iu-qmﬁmruLta:ﬂq’:'nﬁ'ﬁ'uﬁuaﬂ-nﬁm“:'lﬁmas‘isiﬂ'lﬂ msanrsidauetinsia

\wm¥eu (Tropical Marine Mollusc Programme) d9ilsznovudinutissinaanndn 4 918 Ao wunndn,
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fuwan, fulatiide  usrlve TegldfunmsaduayusainesdnimiauissudedssmAwunisn
OANIDA)  BiAsdufemnndrfyuazanAtevenriaiadddadfiuventmunsudna o
anreslAsIntTAaa NuesdaTuUIN (Chicoreus ramosus).
amun'wn]ﬁ'-!ﬂ'u'uawauﬁ'\:ium'lummzﬂ"lﬂu Nateewathana and Aungtonya (1994)
U uamﬁaﬁuﬁamzﬁmﬁuﬂﬂmnu’mﬁq‘lwuuf‘if: wazfluveniifisengs  1enna
Ussiatu 156 4N, $ANUTEAne 1,800 U (Bussarawit, 1998} luFiumievesunsudniusivas
U Iuian g annsdnsanuililfenvesddunsisuainituinnaies 4 saindu 39
u?nm?iwuagj'luﬁw:mé’umﬁuﬁ'\ﬂéu dqunnifiusunulaleassalnalun aduinizunssine 4
WUy el naTuau uwaninEARAY uJ?a'ﬂnuauﬁ’q'zﬁmiﬁﬁmamuﬁﬂmmmlmmzqLﬁm
dunlfanuesidedinianyssmaRayTud 1uAANEatenLAenvatfidmine Tan e

Uszunou 30 1.
2. nuidtlusAaussilaqiu

vatiduns (Charonia tritonis) (211'71' 1) dluvestidunaglu Family Cymatidae 4/
duvetdAeafifruislufiaslulan Dance (1974) tuiinlidn vesgfiatifAneassanc 48
9. Kita (1965) na"n':"maaﬁ’qﬂmnﬂuuﬂﬂﬁﬁﬂmm'lurg-'}l"qm'luﬂ?:mmﬂﬂuﬁmwmqﬁq 40 Tu.
WHRINN1281179 Lt UL e DU AR NE1I T 46 9. (Nateewathana and Aungtonya, 1994).

uﬂﬂﬁ’qiuma'\ﬁﬂaqjluu?mmumﬁuﬂ:m%’qfi'q'h.l'luwm%uTm-uﬂ-‘an Endean (1973)
wud'maﬂﬁ'-:'n'umn?:ﬁ'ﬂnnmuaf‘mnszﬁmmnﬁné’qLLsiT'nﬁﬁuumﬂ:n'\%'\ﬂﬂquﬁq-ﬁuﬁamzLa'lu
UHatutlsnnFe Great Barrier Reef TataamAnae uilaaUnfwuegluszdusn 2-6 umr veaudedums
TaUALARTUSEUUVTaTENINNTuLEN T mm?ﬂLﬁﬁ'lﬂmﬁ'ﬂas,imuuﬁugq (&in 4 Weleeadiudzn
tﬂuﬁnﬁmﬁuagj’lwaummuwu.l:mi’qwh':fu

Endean (1969) 1831491 waﬂd’q{um‘la’\'qnﬁuﬁumﬁ'ﬂsﬂmﬁathqmniuu'mutﬂs‘"g
PuALALS aamnRn Frsiasnnnlanaient 2 uazaradiullidinluganaBuaiu vesdduns
mﬂm:qnﬁ'u%umﬁwmumn'tun‘énruumﬂ:m:’i:ﬂaaﬂﬁ"fnmau'in-uﬂi?ﬂln fauidnAuresfiudg
mﬁuafflné'umﬁuﬂ:m&'m:LﬁUﬂm'muﬂﬂeh'ﬁ'umsmmuffunm?muﬁ'qﬁmu UWAURIRIATN

Wnefis 2 nasazanasnvetiluuedirnlfiiuniosunsvateluvinlan Aaufiaaninldsn
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uau'luu'mﬁwum?ﬂuwﬁmnﬁq%munmﬂLﬂuqmmunsmmsﬁ'mﬂﬁanuﬂﬂ%u woufafunsdagniy
3 U AN NALIA Great Barrier Reef unzanaalLiwjinnznzials
faysruazidumfoiuvendeiunslueAniiviennn sunszviaRssngnasain
T UNATEILUAIRIIMUAN (Crown-of-Thorns, Acanthaster planci L. 1758) Tuinmduls-uddin I"'l"duli
sedaniAn wjinrevzals uade awaynduse laufmziauss (Ormond & Campbell, 197
Uaremuunndudznifaiuaivnsuaznsszunsresatsavunsvinansuuatenaflhiudun
wn  ltwidandmineansuuntznnfaazgninaelusuuady  nsAusdiidudieuns
srurnrearavunlasuiiuntretaiidtluvaty  dstine Taoenizessinsdy (Zann &
Moran, 1988) wesdetunsteldiummanlafuminiu Wessinnuivessiiatifuvicludninse
12 98ie MduARZI0IAIRIIMUY (Moran, 1986) WN34EMANEYINY 19U Endean (196), Fagoones
(1985). DaLLTEN A1 N19grUART2Ila 1A IMUNIEIUNANIINARINNATAALF NN URIBENININYEN
voudeduns Fafludngidrdyresiainrivung uaﬂﬁqiumamﬁmmmmewquﬁﬁ'u%um‘l‘l
UrtlumBuiudndmsada Wwindidasmnunurins Bilfisueiinimiidauszrunusnnm
MAURTEIE U nardiumuTNdleile, Fsannaiinan Copper Sulphate “1&% uarléfinag
isuanAILANLATA IMUNTETRE (Biclogical control) FeldvendiTusniiuvdn wsitansziiuf
AN ngatusunTzustedlaiaavuaniae ldvendsfunsdaiidonn Busdenaduasuni®udn
a7 dassnmedeyanndudingmanulrrnsemesdduns (Moran, 1986). eiuntses
AUNITTILATEIURIAIMLNN 19NN n‘nz"aLﬂummqi’nﬁ'uauﬁ'qﬂmn'dutﬁmﬁ'uuaﬂLﬁﬁw
(Cassis cornuta) URsVOtiieiRe (Tridacna gigas) fgurneesimnAuIInaNNYUNALATLANNTTAUVEY
werieuusluinieesiande (Coleman, 1976).
uﬁfi'\mn:mmmﬂmm'mmuﬁ:nt:ﬁu‘lﬁ;ﬁmrmuau‘lq'lumuﬁ’q{umtﬁumn%u
usisnAdudndrlatndednfauns Tieanin sulunyszidunisisefilgauduwududlatanamunu
Wy pefluuresveuaguns (Tashima, et al. 1979, Kanazawa, et al. 1980), NATHULAIAIINUINDEN
weufdums (Pearson & Endean, 1969; Chesher, 1969). d')uﬂﬂd‘mtﬁlUQﬁ'u'l'liua:ﬁ':deuﬁmﬂilmﬁ{
uwrnvnFnuSneeuRneotiudes tay Berg (1971) Faduussanmmnsliveswivesdedunr uils
Faluriown Roedeelnle tegg capsule) 24 AN TLAALTL 26 s nT19ne 9 wu. unzfuinniag

5 W (JUR 2) fgeu veligen steanaindnlurzus 68 AUswufsninnamagls mnanroRes
FadeuldiRus 30 Ju indy

3. uurluudiusuniswaiun
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- dryivaneiay 1 wae
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&MU (ORDER) : Naiadoida
n3A (FAMILY)

- Unionidae (RTNINVALNTUNIAR)

- Conradilla caelata

- Dromus dromus

- Epiobasma

-~ Larmpsilis

- Plethobasis

- Pleurobena
- Potamilus

- Quadrula

- Toxolasma

- Unto

- Villosa (=Micromya)

E.

E.

Fusconaia

F.

P.

Q.

u.

M m m M m

(=Dysnomis)  flerentina curtisi

(= D ) f. florentina
(= D. } sampsoni

(= D. ) sulcata perobliqua
(= D. ) toulosa gubernaculum
(= D. ) t. torulosa
(= D. ) turgidula

(= D. ) walkeri

cunelous

edgariana

higginsi

orbiculata orbiculata

satura

virescens

cicatricosus

cooperianus

plenum

(=Proptera) capax

intermedia

sparsa

(=Carunculina) cylindrella
{Megalonaias/?/) nickiiniana
(Lampsilis/?/)  tampicoensis tecomatensis

trabalis



deyivuntiat 2

1AL (ORDER) : Naiadoida

29 (FAMILY)

29# (FAMILY)

9A (FAMILY)

f1AU (ORDER) : Prosobranchia

n3f (FAMILY)

: Unionidae
- Cyprogenia
- Epioblasma
- Fusconaia
- Lampsilis
- Lexingtonia

- Pleorobema

fAU (ORDER) : Stylommatophora

: Camaenidae
- Papustyla

: Paraphantidae

voe

aberti
{=Dysnomia)
subortunda
brevicula
dolabelloides

clava

(=Papuina)

- Paraphanta spp.

torulosarangiana

Pulcherrima

: Hydrobiidae (WanuetdUREIUNR)

- Coahuilix

- Cochliopina
- Durangoneila
- Mexipyrgus
- M.

- M.

- M.

- M.

- M.

- Mexithauma
- Nymphophilus

- Paludiscala

hubbsi

milleri
coahuilae
carranzae
Churinceanus
escobedae
lugoi
mojarralis
multilinentus
quadripaludium
minckleyi

caramba
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